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Fibrodysplasia Ossificans Progressiva: Insights Into Heterotopic Bone Formation From a Rare
Congenital Bone Disorder

Roderick Clifton-Bligh®
1. Department of Endocrinology, Royal North Shore Hospital, St Leonards, NSW, Australia

Fibrodysplasia ossificans progressiva (FOP) occurs in ~1 per 2 million population. Itis characterized by congenital malformations
of the great toes and progressive heterotopic ossification (HO) leading to immobility (1). In 2006, the disorder was associated
with mutation in activin receptor 1A (ACVR1, also known as ALK2), a type 1 bone morphogenetic protein receptor; a
heterozygous c.617G>A, (p.Arg206His) mutation de novo is found in most FOP subjects, and a variant ACVR1 mutation occurs
in the remainder (2). Individuals with FOP will appear normal at birth except for the great toe malformation. During the first decade
of life, most will develop episodic, painful soft tissue swellings which mature into heterotopic bone through an endochondral
process. Skeletal muscles (excepting the diaphragm, extra-ocular muscles and tongue), tendons, ligaments, fascia and
aponeuroses may be affected. Progressive disability occurs as HO progresses to encasement. Most patients with FOP will be
wheelchair-bound by their third decade. Death commonly results from complications of chest wall restriction.

Current management is focused on early diagnosis, avoiding injury, prompt treatment of flare-ups and functional support. A short
course of prednisone is often used at the start of a flare; selective COX-2 inhibitors are also used for pain relief. Strategies for
inhibiting BMP signalling include retinoic acid receptor 2 agonists, small molecule inhibitors or monoclonal antibodies against
ALK2, and inhibitiolingof HIF1U0/ mTOR signa

Lessons learnt from FOP will likely be relevant to understanding non-genetic forms of HO, although the latter form through both
endochondral and intramembranous ossification pathways. Therapies developed for FOP may be relevant for HO in other
situations

1. Kaplan FS, et al. The medical management of fibrodysplasia ossificans progressiva: current treatment considerations.
Proc Intl Clin Council FOP 2: 1-128, 2021.

2. Shore EM et al . A recurrent mutation in tdhe BMP t
sporadic fibrodysplasia ossificams progressiva. N

The Role of Bisphosphonates in the Management of Bone Health Issues in Childhood.

Peter J Simm'*

1. Royal Children's Hospital Melbourne, Parkville, VIC, Australia

For nearly 30 years, bisphosphonate therapy has been used in the paediatric population, but there is little high quality evidence
to support its use in most bone health conditions of childhood. However, there are often few, if any, alternative therapeutic options,
and therefore it is used in a wide range of clinical scenarios. The most common indication remains skeletal fragility, caused by a
primary or secondary bone disorder. Osteogenesis imperfecta is the best studied of the primary bone disorders, but even in this
condition there are many observational studies, but few randomized trials. Secondary bone health problems have a wide variety
of antecedents, including neuromuscular disorders, malnutrition/malabsorption, and glucocorticoid therapy. In this diverse group,
the evidence base is even patchier. However, for both the primary and secondary groups, bisphosphonates remain the first line
therapeutic option for many patients, with the data suggesting improved bone mineral density, reduced fracture risk and reduction
in bone pain.

Indications beyond skeletal fragility remain largely experimental, with observational data of its effectiveness in treating bone cysts,
avascular necrosis, chronic recurrent multifocal osteomyeltitis, fibrous dysplasia, generalized arterial calcification of infancy, and
hypercalcaemia.

Bisphosphonates are generally well tolerated aside from an acute phase response accompanied by hypocalcaemia with the first
dose. Longer term side effects seem to be few with no strong evidence of increased risk of atypical femoral fractures, and no
reported cases of osteonecrosis of the jaw in children. However, bone turnover is substantially reduced, and the long term effect
of this on the developing skeleton remains unclear.

Overall, bisphosphonates remain the mainstay of treatment for skeletal fragility in children, with use also in some other bony
conditions. Newer agents may lead to improved outcomes but this remains under investigation.

Osteoanabolic Therapy: A New Era for Osteoporosis?

Weiwen Chen*

1. St Vincent's Hospital, Darlinghurst, NSW, Australia

Should anabolic therapy for osteoporosis be used as first line therapy? Anabolic agents stimulate bone formation whereas anti-
resorptive agents reduce bone remodelling. Australian guidelines recommend the use of an anti-resorptive agent such as
bisphosphonates or denosumab as first line therapy. However, the anabolic agents teriparatide (recombinant human parathyroid
hormone 1-34), and the more recently available romosozumab (anti-sclerostin antibody), result in significant reduction in fracture
risk compared to bisphosphonates therapy alone. Sustained fracture risk reduction after treatment with anabolic therapy can



be achieved by consolidating bone mass accrued using subsequent anti-resorptive therapy. While current Australian treatment
guidelines require prior treatment with anti-resorptive therapy, emerging data suggest the potential benefit of
using anabolic agents as first-line treatment in those identified with high to very high fracture risk. Such protocols generally require
subsequent anti-resorptive agent. Different combinations and sequential modalities have been studied with positive outcomes.
Stratification of p a t i basdline absolute fracture risk, and identifying those with high fracture risk, could potentially lead
to improved long term outcomes. In this talk, evidence on the role of osteoanabolic therapy in osteoporosis, and possible new
models of therapy, will be discussed.

The gut microbiome and bone metabolism: an update.

Marlena C Kruger?
1. Massey University, Palmerston North, New Zealand

Osteoporosis and its precursor osteopenia are a common metabolic bone diseases in postmenopausal women. Improvement of
peak bone mass in younger age and reducing bone loss in aging are two strategies to reduce the risk for developing
osteoporosis. Modulating intestinal calcium absorption by diet can contribute to improvement of bone mass, and reduction of
inpammati on during menopause can reduce the risk of bone
production of organic acids which reduce the pH in the large intestine and may improve solubility of minerals thus increasing
passive diffusion via the paracellular pathway. Probiotics have been reported to increase the immune system efficiency, enhance
vitamin and mineral absorption as well as generate organic acids and amino acids. Bone turnover is regulated by hormones,
immune cells, and the gastrointestinal system supporting mineral absorption. In addition, the intestine also produces endocrine
factors such as incretins and serotonins that signal (crosstalk) to bone cells. A growing body of evidence suggests that the gut
microbiota is involved in the regulation of bone metabolism but there are few studies examining how gut microbiomes in
osteoporosis and osteopenia may differ from those in healthy individuals. In a pilot study the diversity, composition, and functional
gene potential of the gut microbiota of healthy, osteopenic, and osteoporotic women were characterised. Both osteoporotic and
osteopenic taxonomic compositions were found to be significantly different from healthy participants. Modulation of the
microbiome may prove to be beneficial for the prevention of bone loss.

High-intensity exercise and hip bone geometry in postmenopausal women on or off bone
medication: The MEDEX-OP trial

Melanie Kistler-Fischbacher® ?, Jedidah S Yong? Benjamin K Weeks?, Belinda R Beck® 32

1. Menzies Health Institute Queensland , Griffith University, Gold Coast, Queensland, Australia

2. School of Health Sciences and Social Work, Griffith University, Gold Coast campus, Gold Coast, Queensland, Australia
3. The Bone Clinic, Brisbane, Queensland, Australia

Purpose To compare the effects of high-intensity resistance and impact training (HiRIT) to low-intensity, Pilates-based exercise
on proximal femoral geometry and explore the influence of antiresorptive medication on effects.

Methods Postmenopausal women with low bone mass, on or off antiresorptive bone medications, were recruited and randomly
allocated, stratified on medication intake, to eight months of twice-weekly, supervised HiRIT (Onero™) or supervised, low-
intensity, Pilates-based exercise (BB, Buff Bones®). 3D hip software was used to analyse DXA scans of the non-dominant
proximal femur. Outcomes included femoral neck (FN) and total hip (TH), volumetric bone mineral content (vBMC) and density
(vBMD), and cortical thickness, and FN cross-sectional area, cross-sectional moment of inertia and section modulus (Z). Data
were analysed using repeated measures analysis of variance.

Results Proximal femur scans of 102 women (64.7 + 6.0 years) were examined: BB, 43; HiRIT, 37; BB-med, 11; HiRIT-med, 11.
Exercise compliance did not differ between groups (83.4 + 12.7%). HiRIT improved trabecular TH vBMC and vBMD (3.1 + 1.1%
versus -1.2 + 1.2%, p = 0.008; and 1.5 + 1.0% versus -1.6 + 1.2%, p = 0.042, respectively) as well as total FN and TH vBMC (2.0
+ 0.8% versus -0.2 + 0.7%, p = 0.032; and 0.7 + 0.4% versus -0.8 + 0.6%, p = 0.032, respectively), compared to losses in BB.
HIRIT also increased Z while BB did not (p = 0.035). The combination of exercise and antiresorptive medication achieved greater
improvements in multiple geometric outcomes compared to exercise alone, particularly for the HiRIT intervention.

Conclusions HiRIT provided a positive stimulus to geometric parameters of proximal femur strength while low-intensity, Pilates-
based exercise was largely ineffective. Medication intake may enhance exercise effects, however, data are preliminary.
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Figure 1. Eight-month percent change (mean * SE) in femoral neck volumetric BMC for the following subgroup
comparisons: (A) BB versus HiRIT, (B) BB-med versus HiRIT-med, (C) HiRIT versus HiRIT-med, (D) BB
versus BB-med. ITT data; BB n = 43, BB-med n = 11, HiRIT = 37, HiRIT-med n = 11. * Indicates within-group
change from baseline (p < 0.05); ¥ Indicates between-group difference in percent change (p < 0.05).
Abbreviations: BB, Buff Bones®; BB-med, Buff Bones® plus bone medications; HiRIT, high-intensity resistance
and impact training; HiRIT-med, high-intensity resistance and impact training plus bone medications; ITT,
intention-to-treat.



Creatinine to cystatin C ratio: A novel biomarker of sarcopenia measures and falls risk in
community-dwelling older women?

Marc Sim* 2, Jack Dalla Via?, David Scott* 3, Wai H Lim*®, Jonathan M Hodgson' 2, Kun Zhu' ¢, Robin M Daly?, Gustavo
Duque*’, Richard L Prince'®, Joshua R Lewis® 28

1. Medical School, The University Western Australia, Perth, Western Australia, Australia
2. School of Medical & Health Sciences, Edith Cowan University, Joondalup, Western Australia, Australia

3. Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Deakin University, Geelong, VIC,
Australia

4. Australian Institute for Musculoskeletal Science (AIMSS), University of Melbourne and Western Health, Melbourne, Victoria,
Australia

5. Department of Renal Medicine, Sir Charles Gairdner Hospital, Perth, WA, Australia

6. Department of Endocrinology and Diabetes, Sir Charles Gairdner Hospital, Nedlands, Western Australia, Australia

7. Department of Medicine, The University of Melbourne, Melbourne, VIC, Australia

8. Centre for Kidney Research, Children's Hospital at Westmead, The University of Sydney, Sydney, New South Wales,
Australia

Background: The contribution of age-related muscle impairment to falls and associated injury (e.g. fracture) is well recognised.
The ratio of creatinine to cystatin C (Cr:Cyc) has been proposed as a biomarker of muscle mass, but its relationship to adverse
outcomes, including falls, remain unclear. We examined the relationship between Cr:Cyc with sarcopenia measures (muscle
mass and function), 5-y self-reported falls and 14.5-y fall-related hospitalizations in a prospective cohort study of 1,118
community-dwelling older women (mean+SD, age 75.2+2.7 y).

Methods: Serum Cr:Cyc, hand grip strength and timed-up-and-go (TUG) performance were assessed at baseline (1998), while
dual-energy X-ray absorptiometry (DXA) derived ALM/Height (m)? was obtained in a subset of women at baseline (n=334).
Incident 5-y self-reported falls and 14.5-year fall-related hospitalizations from linked health records were examined.
Results: In a multivariable-adj ust ed model , each SD decrease in Cr:Cyellwas associ
p<0.001) and ALM/Height? ( b-G:13, p=0.002), butnot TUG (b=0.01, p=0.086). Women with the | ow
had 6.6% (1.4 kg) weaker grip strength and 3.3% (0.2 kg/m?) lower ALM/Height? compared to women in Q4 (both p<0.05). Overall,
329 women reported an incident fall over 5 years, and 439 fall-related hospitalizations were recorded over 14.5 years. Women in
Q1 of Cr:Cyc had a greater relative hazard for falls (HR 1.50 95%CI 1.11-2.01) and fall-related hospitalizations (HR 1.48 95%ClI
1.14-1.91) compared to Q4 in the multivariable-adjusted model (Figure 1). Results remained unchanged when grip strength was
included in the multivariable-adjusted model.

Conclusion: The use of Cr:Cyc may represent a viable muscle biomarker to help clinicians identify individuals at risk of falls who
may benefit from primary prevention programs (e.g. diet and exercise). Future work should seek to confirm the utility and cut-
points of Cr:Cyc as a biomarker contributing to sarcopenia diagnosis and management.
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Figure 1. Hazard ratios from Cox proportional hazards model with restricted cubic spline curves describing the association between serum
creatinine to cystatin C (Cr:Cyc) ratio and (A) 5y self-reported incident falls, (B) 14.5-year fall-related hospitalizations. Hazard ratios are based on
models adjusted for age, calcium treatment, BMI, smoking history, diabetes status, prevalent atherosclerotic vascular disease, physical activity,
prevalent falls, and are comparing the specific level of Cr:Cyc (horizontal axis) to the median value for women in the highest quartile (0.99).
Shading represents 95% confidence intervals. The rug plot along the bottom of each graph depicts each observation.

Associations between Vitamin D Receptor polymorphism, Childhood Fracture Risk and
Maternal Vitamin D Levels in utero: The Vitamin D in Pregnancy Study

Mia A Percival™?, Julie Pasco?, Sarah Hosking?, Lana Williams?, Kara Holloway-Kew?, Natalie Hyde*
1. Deakin University, Geelong



2. Alfred Health, Melbourne

Background:

Fractures are a common childhood injury. Polymorphisms in the vitamin D receptor gene (VDR) are associated with fracture risk
in adults however, studies in children are limited. Previous work in the Vitamin D in Pregnancy (VIP) cohort found that maternal
25(OH)D concentration was associated with decreased fracture risk in boys at early gestation. This study aimed to determine
the association between the chil doés VDR haherttheit\ViDR genotype dhodifiégséhe r ¢ hi
effect of maternal vitamin D in utero.

Methods:

At birth, 402 mother-child pairs from the VIP study had at least one serum 25(OH)D measure during pregnancy and 341 children
had deoxyribonucleic acid extracted from a blood spot on their Guthrie card to determine their VDR genotype. Offspring fractures
were identified through examining radiological reports from birth (2002-2004) until December 31%2012. Multivariable Cox
regression models were developed to examine associations and interaction terms were tested to determine if there was an
interaction between VDR and maternal vitamin D concentrations.

Results:

In total, 341 mother-child pairs had complete information. There was no significant association between the offspr i ngés VDR
genotype (Bsml, Apal, TaglandFokl ) and their fracture risk. Fbkigenogypewadfyingthe denc e
effect of maternal vitamin D in boys at early gestation (p=0.025). The ff genotype in boys was associated with a decreased fracture

risk at recruitment (adjusted HR 0.78; 95% CI 0.64-0.96; p=0.021), while the FF and Ff genotypes were associated with increased

fracture risk in girls (adjusted HR 1.02; 95% CI 1.00-1.03; p=0.042).

Conclusion:

Within this cohort, there is sex u a | di morphism in the effects of the Foklfalelespr i ngods

between sexes mediating the action of maternal vitamin D in utero in opposing directions.

Bisphosphonates and bone mineral density in patients on haemodialysis and renal transplant:
a 15-year single-centre experience

Dominic Hauck?', Maria-Liza Nery?, Rachel O'Connell®, Roderick Clifton-Bligh®?, Amanda Mather® #, Christian Girgis2
1. University of Sydney, Sydney, NSW, Australia

2. Department of Endocrinology, Royal North Shore Hospital, Sydney, NSW, Australia

3. Clinical Trials Centre, University of Sydney, Sydney, NSW, Australia

4. Department of Renal Medicine, Royal North Shore Hospital, Sydney, NSW, Australia

Chronic Kidney Disease Stage 5D (CKD-5D) imparts a 4-fold increase in minimal trauma fracture with a substantial increase in
mortality following hip fracture. Bone disease in CKD is complex, characterised by abnormal levels of PTH, calcium, phosphate,
ALP, and vitamin D, manifesting as a condition known as CKD-Mineral and Bone Disorder (CKD-MBD). While bisphosphonates
(BP) are the gold-standard in the management of osteoporosis, their therapeutic role when end-stage renal function and bone
disease co-exist remains unclear. This 15-year retrospective cohort study examines the long-term use of BPs in 148 CKD patients
receiving haemodialysis and renal transplant in a tertiary centre in Sydney, Australia. In multivariate regression adjusting for age,
baseline BMD and fracture incidence, BPs increased bone density in renal transplant recipients over a mean treatment period of
3.5 years (net annual BMD gain of 0.039 g/cm?, p=0.005). No such benefit was seen in BMD in subjects on haemodialysis and
treated with BPs (net annual BMD gain of 0.008 g/cm?, p=0.62). BP therapy did not result in significant changes in biochemical
parameters (ALP, PTH, and phosphate) and there was no evidence that BPs resulted in adynamic bone disease in CKD over the
15-yr period. Whilst a significant decline in eGFR in haemodialysis patients on BPs was noted, no such effect was seen in
transplant recipients. BPs are generally safe and effective in CKD5, mitigating bone loss in kidney transplant recipients without
increasing the risk of adynamic bone disease or transplant failure over the 15-year study period.

Kinetic reconstruction of the cancellous (Cn) and endocortical (Ec) remodeling unit reveals a
net positive bone balance after 12 months (M12) of treatment with romosozumab (Romo)

Erik F Eriksen?, Yifei Shi?, Jacques P Brown?, Stephane Horlait*, Cesar Libanati®, Pascale Chavassieux®, Rogely W
Boyce?

1. Department of Endocrinology, Oslo University Hospital, Oslo, Norway

2. Amgen Inc, Thousand Oaks, CA, USA

3. CHU de Québec (CHUL) Research Centre, Laval University, Quebec City, Canada

4. Amgen, Boulogne Billancourt, France

5. UCB, Brusseles, Belgium

6. Université de Lyon, Lyon, France

Purpose:

To assess the effect of Romo on bone formation and resorption at the level of the basic multicellular unit (BMU) and determine
the integral effects on BMU bone balance (BB).
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Methods:

Transiliac biopsy sections from FRAME (NCT01575834) were obtained after M12 of Romo or placebo (Pbo) treatment;
histomorphometric parameters were measured on Cn and Ec envelopes. Erosion depth (E.De; classified by the predominate
resorptive cell type), osteoid thickness (O.Th), and complete and incomplete wall thickness (W.Th) were based on counting of
lamellae in polarized light. To assess the formative site at M12, O.Th/mineralized (Md) W.Th at osteoid surfaces were classified
using a 4-sector system; the sector containing the nearly completed formative sites provided the reconstructed W.Th. Kinetics of
remodeling phases were reconstructed according to Steiniche (Bone 1992).

Results:

On Cn envelope, Romo resulted in a net positive BB compared with Pbo primarily due to sustained reduction in resorptive cell
activity throughout 12 months, resulting in a significant reduction in final (Pre-Ob) E.De. On Ec envelope, Romo also resulted in
net positive BB, not due to effects on resorption but due to positive effects on the formative site. Consequently, Romo significantly
increased W.Th in bone packets that had completed by M12. This effect was not sustained in actively forming packets at the end
of treatment, suggesting these positive effects on bone formation at the BMU occurred earlier in treatment.

Conclusion:

After 12 months of Romo, a positive BB at the level of individual BMUs was evident on Cn and Ec envelopes, predominantly due
to a net decrease in resorptive cell activity in Cn bone and a net increase in osteoblastic function in Ec bone. These effects likely
contribute to the progressive increase in bone mass and microarchitectural improvements with Romo across 12 months of



treatment.

Figure, Graphical representation of the remodeling sequence on cancellous {Cn) and
endocortical (Ec) envelopes in postmenopausal women with osteoporosis treated with

placebo or romosozumab for 12 months. Monlinear one phase decay curve fittingwas @ |°°"°° Resorption
performed on raw data in GraphPad Prism (v 7.05) to smooth the curves. Bolded P-values i E;IH"':'F:: W Th
are statistically significant. -
Cn Placebo Ec Placebo
60+ 60+
Final E.Da - BB
46.5 pm =1.7 pm
L 3
g 404: E 40:
o Wi .
w s -
[} o -
5 N E
£ 20+ £ 204 -
= = .
' h
. [l
- 1!
U 1 ﬂ T - ‘" k T T T 1
400 0 100 200 300
Days Days
e du".'sr 183.3 days - - 84,6 days - 136.8 days
Rs.P FP Rs.P FP
Ec Romo
B0 Cn Romo 80 -
. Final E.Da JPTT Ll _ Be
e Final?E.De - EE - 451 ym - 5.2 ym
4 - m .
3 404. 0 1Hm . 3 404 - 4
Wl . w .
il * u .
@ . i .
c . c .
- - -
s : S ol
£ 207 SR
. ¥ A
. i g
' [} B
- ] . i
L ] el
E T A I. L] Li hd 1 ﬂ 1 . 1
0 100 200 300 400 0 300
Days
0.1 days 261.5 6.2 davys
- L can - - 4
Rs.P FP Rs.P
BB = bone balance; FP = formative phase; Md W.Th = mineralized wall thickness; OTh = osteocid thickness
Final E, Do = pre-ostecblast (final) grosion dopth; Rs. P = resompiive phase; W, Th = wall thickness
Placebo Romosozumab
H=¥ N=1233 P-value
Remodeling Parameter, pm, median (@1, G3)
Cancellous envelope
Osieoclast ercsion depth 181 {14.5, 22.4) 1654 {111, 18.4) 0027
Mononuckear cell arcsicn depth J3E(ITT, 6. 203 (224, 34.1) 0067
Final erosion depth 43.7 (40.0, 48.0) 40.T (36.7, 46.2) 0.05
‘Wall thickress 454 (41.5, 46.8) 454 (41.8, 50.8) 0.57
Reconstrscied wall thickness 51.2 (482, 55.5) 51,2 (46.7, 57.2) 064
Bone balance 1.5(-6.1,61) 1015 8.0) 0012
Endocortical envelope
Osteockas! arosion daplh 18.2 (149, 23.0) 128 (96 17.1) <0.001
Monomudlear cell erosion depth 33.1 (286, 40.9) 26,7 (21,5, 30.7) <0,001
Final erosion depth 46.5 (42.3, 55.8) 45,1 (38.2, 52.9) 0.33
Wall thickness 47.5 (418, 52.1) 50.8 (45.4, 53.3) 0,037
Reconsirecied wall thickness 56.0 (488, 63.1) 56.5 (40.8, 52.1) 0.64
Bone balance 1.7{=6.6, 3.4) 5.2 (=20, 11.9) 0.0z

Discovery to Industry

Jeremy Thompson*
1. The Robinson Research Institute, School of Medicine, The University of Adelaide, Adelaide, SA, Australia

Discovery to the Clinic



Helena Teede?!
1. Monash Health/Monash University, Clayton, Vic, Australia

Discovery to Policy

John Newnham*
1. Universityof Western Australia, King Edward Memorial Hospital, Subiaco, WA, Australia

Elucidating human skeletal development using single-cell analyses with a model of
endochondral bone formation using human pluripotent stem cells

Shoichiro Tani' 2, Hiroyuki Okada® 2, Masahide Seki®, Yutaka Suzuki®, Taku Saito? Sakae Tanaka?, Ung-il Chung® 4,
Hironori Hojo' 4, Shinsuke Ohba®

1. Center for Disease Biology and Integrative Medicine, The University of Tokyo, Tokyo, Japan

2. Sensory & Motor System Medicine, The University of Tokyo, Tokyo, Japan

3. Department of Computational Biology and Medical Sciences, The University of Tokyo, Chiba, Japan

4. Department of Bioengineering, The University of Tokyo, Tokyo, Japan

5. Department of Cell Biology, Nagasaki University, Nagasaki, Japan

Modeling human skeletal development is an essential step in elucidating detailed mechanisms underlying this process. Although
human pluripotent stem cells (hPSCs) can differentiate into any embryonic cell type, it is challenging to recapitulate 3D bone
tissues composed of multiple cell types. To generate human bone tissues, we induced the in vitro differentiation of hPSCs into
sclerotome and implanted them beneath the renal capsules of immunodeficient mice. RNA-seq analysis demonstrated cell type-
specific gene expression, indicating a stepwise differentiation of hPSCs into the sclerotome. In vivo micro-CT images obtained
after implantation showed the growth of mineralized tissues over time. Histological analyses revealed endochondral bone-like
structures with specific marker expression patterns: columnar structure of chondrocytes, bone collar, and bone marrow. The
induced bone tissues were then analyzed by single-cell RNA-seq, and the obtained data were integrated with the publicly
available gene expression profiles of human embryonic long bones at 8 weeks post conception (He J. et al., Cell Res. 2021).
Clustering analysis identified multiple skeletal cell types with distinct gene expression signatures; the gene expression profiles of
the hPSC-derived bone tissues overlapped with those of the embryonic long bones. Pseudotime analysis predicted a bifurcating
trajectory from skeletal progenitors to osteoblasts or chondrocytes. By integrating differential gene expression analysis, gene
regulatory network analysis, and ligand-receptor analysis, we extracted novel transcriptional regulators that may play important
roles in human osteogenesis. In situ hybridization of the hPSC-derived bone tissues showed a partial co-expression of the
identified regulators with RUNX2 and SP7. The knockdown of these regulators downregulated osteoblast marker genes in a
human osteosarcoma cell line (Saos2), indicating the involvement of these regulators in human osteogenesis. Collectively, our
bone induction method may provide a valuable model of human endochondral bone formation, enabling us to investigate hard-
to-access human skeletal development.
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EphrinB2 limits mineralisation in osteocytes in an mTOR-dependent manner by
downregulating the lysosomal master transcriptional regulator TFEB

Martha Blank 2, Naomi Ling®, Emma McGowan?, William Smiles*, Blessing Crimeen-Irwin?, Mriga Dutt®, Benjamin L
Parker®, T. John Martin2, Natalie A Sims*?

1. Bone Cell Biology and Di s eas eReseaartch Melb&ine, Vidioriay Austnalia 6 s | nsti tute of
2. Depart ment of Medicine, The University of Melbourne, St. Vincerl
3. Met abolic Signalling Unit, St. Vincent Auwtraliansti tute of Medical

4. Neurometabolism Unit, St. Vincent's Institute of Medical Research, Melbourne, Victoria, Australia

5. Department of Anatomy and Physiology, The University of Melbourne, Melbourne, Victoria, Australia

Lysosomes are acidic vesicles that degrade cytoplasmic contents, and while they are essential for osteoclast-mediated bone
resorption, their function in osteocytes is unknown. We recently observed that EphrinB2 (Efnb2) deletion in osteocytes leads to
hypermineralised, fragile bones and reduced osteocyte lysosome content. Osteocyte-mediated mineralisation is limited by RhoA-
associated protein kinase, downstream of the mammalian Target Of Rapamycin (mTOR) signalling pathway. Lysosome
biogenesis is controlled by Transcription Factor EB (TFEB), a substrate of mTOR. Here, we sought to define whether EphrinB2
limits lysosome numbers and mineralisation through an mTOR-dependent molecular pathway.

To determine the cause of lysosome deficiency, we measured TFEB in Efnb2-deficient Ocy454 osteocyte-like cells and found
that TFEB mRNA and protein levels were reduced, by 50% and 66%, respectively. Proteomic analysis confirmed that multiple
known TFEB targets, including lysosomal hydrolases, membrane and acidification proteins were significantly downregulated
in Efnb2-deficient osteocytes.

We next defined the upstream and downstream targets of mTOR signalling modified by Efnb2 deficiency in osteocytes. Western
blotting revealed no difference in upstream AMPK activity (pT172), but AKT activity (pT308) was doubled in Efnb2-knockdown
cells compared to control. mTOR has two downstream signalling complexes, mMTORC1 and mTORC2. While we found no change
in active RhoA, an mTORC2 target, in hypermineralising Efnb2-knockdown cells compared to controls, mMTORC1 activation
(p70S6K (pT389)) was doubled. Furthermore, when we inhibited mTORC1 activity with rapamycin, this reduced mineral
deposition by ~95% in wildtype Ocy454 cells. This suggests that EphrinB2 loss elevates AKT activity, leading to higher mnMTORC1
activity and greater mineralisation.

These data indicates that EphrinB2 may restrain mineralisation by increasing TFEB activity and lysosome numbers in osteocytes
through limiting AKT and mTORC1 activity. This suggests a novel role for TFEB and lysosomes in osteocyte function, specifically
in the control of mineralisation and bone strength.

Determining the role of maternal epigenetic inheritance on bone development and disease



Ruby Oberin?, Zhipeng Qu?, Heidi Bildscoe?, Tsai Tesha?, Sigrid Petautsching?, Ellen Jarred?, Stephen Pederson?,
David Adelson?, Narelle McGregor®, Natalie A Sims® 4, Patrick S Western*
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Epigenetic programming in the germline is considered to affect development in offspring, but the mechanisms are poorly

understood. Embryonic Ectoderm Development (EED) is essential for Polycomb Repressive Complex 2 (PRC2) function, which

epigenetically regulates developmental genes in bone. PRC2 is a known regulator of bone stem cell differentiation and is

implicated in maintenance of adult bone health. De novo germline mutations in human EED result in Cohen-Gibson syndrome,
characterized by overgrowth, accel erat ed s potemial toalgrioocge epigedetics k el et al
programming and consequent offspring development is poorly understood.

To determine the role of EED in oocyte programming, we developed a mouse model in which Eed is specifically deleted in growing
oocytes. This model facilitates the production of genetically identical heterozygous offspring from oocytes with differences in their
epigenetic heritage. We predicted that offspring from oocytes lacking EED would have impaired bone development, as well as
compromised bone maintenance and repair.

Loss of EED in oocytes resulted in the de-repression of 244 genes (FDR<0.05) that were primarily associated with fetal
development, including bone formation. MicroCT analyses demonstrated that postnatal day 3 offspring from oocytes lacking EED
exhibited greater bone mineral density, increased mineralised bone length (p<0.05, n=8-10) and bone width (p<0.0005, n=8-10).
Histological and RNAseq analyses revealed that loss of EED in oocytes resulted in an increased hypertrophic zone (p<0.05, n=8-
12) and dysregulation of 312 genes (FDR<0.05) in E17.5 femoral growth plates, indicative of abnormal transcriptional regulation
and chondrocyte differentiation in heterozygous experimental offspring, compared to genetically identical heterozygous controls.

Together, these data strongly suggest that altered EED-dependent oocyte programming results in postnatal overgrowth and
altered bone development, including similarities to skeletal defects associated with Cohen-Gibson syndrome. This model will be
used to identify how inherited epigenetic information controls early life and long-term skeletal development and health.
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Vitamin D supplementation and exercise for improving physical function, body compaosition
and metabolic health in overweight or obese older adults with vitamin D deficiency: a
randomised, double-blind, placebo-controlled trial



Jakub Mesinovic'?, Alexander Rodriguez® 3, Mavil May Cervo?, Anoohya Gandham?, Cecilia Xu?, Costas Glavas* 2,
Barbora De Courten?, Ayse Zengin?, Peter Ebeling?, David Scott® ?

1. Department of Medicine, Monash University, Melbourne, Victoria, Australia

2. Institute for Physical Activity and Nutrition (IPAN), Deakin University, Melbourne, Victoria, Australia

3. School of Medical and Health Sciences, Edith Cowan University, Perth, Western Australia

Background: Vitamin D supplementation may have non-skeletal health benefits and enhance exercise responsiveness,
particularly in those with low vitamin D concentrations. We investigated whether vitamin D supplementation taken prior to, or
during, a 12-week exercise program improves metabolic health, body composition or physical function in overweight and obese
older adults with vitamin D deficiency.

Methods: Fifty overweight and obese older adults (mean+SD age: 60+6 years; BMI 30.6+5.7) with vitamin D deficiency (25-
hydroxyvitamin D [25(OH)D] <50nmol/L) were recruited. Participants were randomly allocated to receive either vitamin D3 (4000
IU/day) or matching placebo for six months. Between months 3-6, all participants completed a 12-week multi-modal exercise
program (aerobic and resistance exercise) at a frequency of three days per week (one supervised and two home-based sessions)
while continuing with vitamin D/placebo. Mean changes in biochemical parameters, body composition and physical function at
three and six months were compared between groups.

Results: At three months, vitamin D supplementation increased 25(OH)D levels (placebo = 2.5+14.7nmol/L; treatment =
43.4+18.4nmol/L; P<0.001) and reduced stair climb times (placebo = 0.3+1.0sec; treatment = -0.2+1.0sec; P=0.046). At six
months, vitamin D supplementation combined with multi-modal exercise reduced waist circumference (placebo = 1.3+7.3cm;
treatment = -3.0+6.1cm; P=0.022) and decreased waist-to-hip ratio (placebo = 0.01 + 0.05; treatment = -0.03 + 0.05; P=0.005).
Vitamin D supplementation had no effect on gait speed (primary outcome) or any other biochemical, body composition or physical
function parameters when taken alone, or in combination with exercise.

Conclusion: Vitamin D supplementation increased 25(0OH)D levels and augmented waist circumference losses following a multi-
modal exercise program in overweight and obese older adults with vitamin D deficiency. Vitamin D supplementation alone also
reduced stair climb times. Future studies should focus on individuals with moderate or severe vitamin D deficiency, as these
individuals might experience greater therapeutic benefits.

Trabecular bone score is associated with prospective fracture and refracture risk in Australian
adults

Kara B Anderson?!, Pamela G Rufus-Membere?!, Natalie K Hyde?, Didier Hans?, Julie A Pasco' **5, Mark A Kotowicz*5,
Kara L Holloway-Kew?

1. Deakin University, Geelong, VIC, Australia

2. Bone & Joint Department, Centre of Bone Diseases, Lausanne University, Lausanne, Switzerland
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5. Department of Medicine-Western Health, Melbourne Medical School, The University of Melbourne, Melbourne, VIC, Australia
Background

Trabecular bone score (TBS) applies an algorithm to lumbar spine (LS) dual x-ray absorptiometry (DXA) scans to assess
trabecular microarchitecture. TBS may improve the assessment of fracture risk, complementary to bone mineral density (BMD),
and may be useful for identifying those likely to refracture. This study aimed to investigate associations between TBS and incident
fracture, including after a prior fracture.

Methods

Men (n=894) and women (n=681) aged 24-98yr from the Geelong Osteoporosis Study were included. LSBMD L2-L4 (Lunar
Prodigy) and TBS L1-L4 (TBS iNsight V2.2) were calculated and incident fractures identified radiologically (any low trauma
fracture; major osteoporotic fracture [MOF; hip, spine, proximal humerus, wrist]). Cox-proportional hazards modelling (from date
of DXA scan to first fracture, death, or 31/12/2016) were used to explore associations between lower TBS and fracture in the
whole cohort and in a subset of participants with prior fracture (<10yr before TBS measurement), adjusting for age, height, weight,
smoking, mobility, alcohol consumption, falls and medication use.

Results

Fifty-five participants reported an incident fracture (17 clinical spine, 4 wrist, 9 hip, 2 proximal humerus, 7 distal tibia/fibula, 6
tarsals/metatarsals, 6 rib, 3 metacarpal, 2 pelvis and femur, 1 each proximal tibia/fibula, elbow, carpal, scapula, patella), at a rate
of 5.8/1000 person-years (95%Cl:4.4-7.5). Of 151 participants with a prior fracture, 13 reported an incident fracture (9 MOFs),
incidence 16.4/1000 person-years (95%CI:9.5-28.2).

Lower TBS was associated with increased risk of fracture (unadjusted HR=1.30, 95%CI:1.09-1.56) and MOF (HR=1.56,
95%Cl:1.24-1.97); adjustment for confounders and LSBMD attenuated results (HR=1.04, 95%CI:0.86-1.27 and HR=1.21,
95%Cl:0.93-1.57 respectively). Among participants with prior fracture, results for refracture (HR=1.59, 95%CI:1.11-2.27) were
attenuated with adjustment (HR=1.39, 95%CI:0.91-2.12); results for MOFs were sustained (unadjusted HR=1.73, 95%CI:1.15-
2.59, adjusted HR=2.42, 95%Cl:1.09-5.36).

Conclusion

Lower TBS was associated with incident fracture and refracture. The relationship between TBS and MOF refractures was
independent of LSBMD.

Muscle strength and physical performance are associated with risk of post fracture mortality
but not subsequent fracture
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Background: Muscle strength and physical performance measurements are associated with incident fractures and mortality.
However, their impact on post fracture outcomes is not clear.

Objective: To assess the association between muscle strength and performance with subsequent fracture and mortality after a
fracture.

Methods: The study included 830 MrOS USA participants with low-trauma index fracture who had muscle strength and physical
performance assessments within 5 years prior to the index fracture. Mixed effects models were used to estimate the annual
change in muscle strength and performance following index fracture. Index value and decline of each test were examined as
predictors of subsequent fracture and mortality using Cox proportional hazards models adjusted for age, FNBMD, prior fractures,
falls, BMI, index fracture type, lifestyle factors, and comorbidities.

Results: Median follow-up from index fracture to mortality was 5.1(IQR: 1.8-9.6) years and to subsequent clinical fracture was
3.7 years (1.3-8.1). During follow-up, 536 (65%) men died and 201 (24%) men had a subsequent fracture. Index strength and
performance were independently associated with mortality risk; HRs per SD change for lower grip strength, lower gait speed, and
greater sit-to-stand time were 1.12(95%Cl: 1.01-1.25), 1.14(1.02-1.27), and 1.08(0.97-1.21), respectively. The annual decline in
these tests was also associated with increased mortality risk, independent of the baseline value and other confounding effects
(HR per SD of the change: 1.15(95% CI: 1.01-1.33), 1.38(1.13-1.68), 1.28(1.07-1.54), respectively). Men who were unable to
complete one or multiple tests had even greater risk of mortality. However, muscle strength and performance were not associated
with subsequent fractures.

Conclusion: Both lower muscle strength and physical performance measured prior to index fracture as well as their decline were
associated with post-fracture mortality but not subsequent fracture risk. However, it remains to be seen whether improvement in
these parameters can reduce mortality risk after incident fracture.

Is recovery of quality of life post-fracture associated with 5-year mortality? The Australian arm
of the International Costs and Utilities Related to Osteoporotic fractures Study (AusICUROS)
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Aim: While evidence that suggests fractures are associated with increased mortality and decreased health-related quality of life
(HRQoL), it is unknown if these outcomes are correlated. This study aimed to determine whether recovery of HRQoL 12-months
post-fracture is associated with lower 5-year all-cause mortality.

Methods: This prospective study included 524 older adults (mean age: 70.2 years; % female: 79.2) with a fracture (150 hip, 261
wrist, 61 vertebral, 52 humerus) recruited from eight study centers across Australia. HRQoL was assessed using the EQ-5D-3L
at baseline (including recall of HRQoL prior to fracture) and at 12-months post-fracture. HRQoL recovery was calculated as the
difference between EQ-5D-3L utility scores at pre-fracture and 12-months. All-cause mortality was ascertained through linkage
with the Australian National Death Index. Overall survival was compared between the two HRQoL groups (recovered vs. not
recovered) using a two-sided log-rank test. Cox proportional hazards models were used to assess the association between
mortality and HRQoL recovery.

Results: Overall, 279 participants (53.2%) recovered to their pre-fracture HRQoL at 12-month follow-up and there were 70 deaths
(13.4%) during the 5-years post-fracture. Mortality rate was highest in hip fracture participants (24.7%), followed by vertebral
(16.4%), humeral (13.5%) and wrist fracture participants (6.1%). After adjustment for age, sex, pre-fracture HRQoL, and skeletal
site of the fracture, mortality risk was lower in participants who recovered their pre-fracture HRQoL at 12-months compared to
those who did not (HR=0.56, 95% CI: 0.33-0.96, p=0.034; see figure).

Conclusion: This study provides evidence that HRQoL recovery post-fracture is associated with improved long-term survival in
older adults, and also highlights important contributions of a variety of factors that predict long-term mortality post-fracture. Current
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post-fracture interventions known to improve HRQoL may have the potential to prevent deaths in older adults following fragility
fracture.
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Endogenous glucocorticoid signalling plays an important role in surgically induced murine
osteoarthritis which is accelerated by chronic disruption of circadian rhythm

Eugenie Macfarlane?, Lauryn Cavanagh?, Colette Fong-Yee?!, Eleanor Imlay?, Jan Tuckermann?, Markus J Seibel?, Hong
Zhout

1. ANZAC Research Institute, University of Sydney, Concord, NSW, Australia

2. Institute of Comparative Molecular Endocrinology, University of Ulm, Ulm, Germany

Recent evidence suggests chronic disruption of circadian rhythms such as shift work increases the risk of osteoarthritis (OA).
Endogenous glucocorticoid secretion follows a diurnal rhythm and is known to regulate circadian clock expression. We aimed to
investigate if endogenous glucocorticoid signalling mediates the effects of environmental circadian rhythm disruption at early
stages of OA development using a surgically-induced model of OA in wild-type (WT) and tamoxifen-inducible chondrocyte
glucocorticoid receptor knockout (chGRKO) mice.

Eight-week-old WT and chGRKO littermates were maintained for 22 weeks on either a normal 12 hour:12 hour light-dark cycle
(non-shifted) or exposed to weekly alternating 12 hour phase shifts (shifted, Fig.1A). Four weeks prior to harvest, all mice
underwent surgical destabilization of the medial meniscus (DMM) with the contralateral limb used as SHAM control (n=8-
12/group).

Gene expression analysis confirmed that compared to non-shifted mice, clock genes were significantly disrupted in the long
bones of shifted mice. Histological scoring showed a trend towards worse cartilage damage in shifted WT-DMM compared to
non-shifted WT-DMM mice. Histomorphometry revealed that the medial tibial (MTP) hyaline cartilage area was reduced in shifted
WT-DMM compared to non-shifted WT-DMM mi ce ( 2, 4 9°$=0.0086; Fig31B,C)1As thermedial femur condyle (MFC),
hyaline cartilage area was also reduced in shifted WT-DMM compared to non-shifted WT-DMM mice (1,446 vs.
1, 8 4 Bps0m004; Fig.1D). In chGRKO mice, hyaline cartilage area was only reduced at the MFC in shifted compared to non-
shifted DMM mice {ptQ.037L;Fig.¢EF). Both,mickbLE and histomorphometry analysis revealed that only
shifted WT-DMM mice developed subchondral bone sclerosis suggesting these animals developed OA at an accelerated rate
compared to all other groups at this early timepoint.

Our results indicate that chronic disruption of circadian rhythms may accelerate OA, mediated via changes in tissue-specific
(chrondrocytic) glucocorticoid signalling.
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Some Things Fishy 1 Insights for Reproductive Biologists from Fish
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Reproduction is essential to the evolutionary persistence of all life. Failure to reproduce, or producing offspring that are unlikely
to survive to reproduce themselves, increases the risk that the genetic legacy an individual carries will be consigned to the
evolutionary scrap heap. Given these life or death stakes, it is unsurprising that organisms have developed an astonishing array
of approaches to increase their reproductive success across their lifetime, find and identify appropriate mates, and ensure they
have a competitive advantage when they have mating opportunities. In fishes, the focus of much of my research, the solutions
employed to address these challenges span sex-change, pre- and post-mating mate choice, and a range of reproductive
strategies and tactics. Here, | will highlight work from my lab that is revealing the genetic underpinnings of sex change in fish,
cover work that ultimately identified a new form of post-mating sexual selection, and finish up with some new insights on the
genetic, epigenetic and environmental factors that influence sperm function and male reproductive success.

Tackling Major Complications of Pregnancy: Novel Approaches to Understand and Treat the
Underlying Pathophysiology.

Natalie Hannan?

1. The Translational Obstetrics Group, , Department of Obstetrics and Gynaecology, Mercy Hospital for Women, University of
Melbourne, Australia, Heidelberg, Vic

The placenta is a complex organ, essential for all mammalian reproduction. Despite its critical importance, our understanding of
the processes that ensure successful placentation are limited. My work has aimed to advance our knowledge of these processes
controlling embryo implantation, placentation, and maternal vascular adaptation in pregnancy.

More recently my research program has focused on the development of novel therapeutics and innovative delivery strategies
to improve our ability to regulate these processes to enhance pregnancy success, as well as mediate the pathological processes
that occur in major complications of pregnancy. Especially preeclampsia, a serious complication of pregnancy, responsible for
>70,000 maternal deaths worldwide and far greater perinatal loss. There are currently no efficacious treatments to halt disease
progression other than delivery. A therapeutic advance is urgently needed.

The key pathophysiological stages in preeclampsia include 1) placental damage and oxidative stress, 2) elevated anti-
angiogenic and pro-inflammatory factors and 3) endothelial and vascular dysfunction.

Our team has developed novel preclinical screening approaches, utilising primary human tissue models and mouse models
of disease to test innovative therapeutic strategies, which include examining new drugs and innovative delivery methods.

We have now generated exciting preclinical findings repurposing drugs with good safety profiles and targeted
nanoparticle therapeutic delivery directly to the placenta to mitigate the pathological progression of this syndrome.

Importantly the novel strategies we are developing for major complications of pregnancy are focused towards clinical translation
and offer exciting possibilities for the future management of obstetric diseases.



Complications Are Now the Key Focus of Diabetes Management

Merlin Thomas®

1. Monash University, Melbourne, VIC, Australia

For most of the last hundred years, the management of diabetes has been focused on achieving and maintaining optimal control
of plasma glucose levels. Studies like UKPDS (2000) clearly demonstrated that the lower the cumulative exposure to elevated
glucose levels, the lower the risk of diabetic complications, including eye, kidney, foot and heart disease. However, once
complications develop, glucose control and standard of care is not enough, and other interventions are needed to change hard
outcomes. In particular, recent large cardiovascular outcome trials have demonstrated that SGLT2 inhibitors are able to reduce
major acute cardiovascular events (MACE), hospitalisation for heart failure and the development and progression of impaired
kidney function. Some studies have also demonstrated benefits on patient survival. In addition, trials with some GLP-1 receptor
agonists have also demonstrated reductions in MACE outcomes. This new evidence has resulted in changes in drug indications
as well as global guidelines for diabetes management, which now recommend prioritising these agents in patients with or at high
risk for complications. And in the future, these agents will likely become a foundational part of modern diabetes management, as
the cost implications of preventing of diabetic complications far outweighs the cost of medication to prevent them.

RAGE as a Novel Therapeutic Pathway to the Prevention of Type 1 Diabetes

Josephine Forbes!
1. Mater Research Institute - The University of Queensland, Brisbane, QLD, Australia
Type 1 diabetes (T1D) is the most common incurable, early onset, chronic disease. Disease etiology includes autoimmunity

against the b cells accompanied by progressive abnor mlarngi ti es i
management with exogenous insulin. Preservation of funct i onal pancreatic b cells reduces ¢

ment al health, thus new treatments preventing disease onset

burden of T1D in both Australia and globally.

The receptor for advanced glycation end products (RAGE), is an important protein for host-pathogen defense and is present on
cell types implicated in the development of T1D including T cells, macrophages, dendritic cells and pancreatic islet cells. RAGE
also has a shortened isoform, soluble RAGE (sRAGE) that inhibits cell membranous RAGE signal transduction by competitive
binding of RAGE ligands. Changes in RAGE expression are associated with T1D risk and T cells from these at-risk individuals
who progress to T1D, have greater RAGE expression, which enhances cytokine production and survival. Increases in circulating
RAGE ligands, AGEs, are also an independent risk factors and improve T1D risk prediction in UK population and twin-based
studies and impact beta cell function. Blockade of RAGE ligands prediabetes reduces T1D onset in murine models. Single
nucleotide polymorphisms in the RAGE gene (AGER) also decrease circulating soluble RAGE (sRAGE) concentrations and
increases the risk for T1D. This decline in circulating SRAGE also coincides with the onset of autoimmunity, seen as seropositivity
for autoantibodies against islet auto-antigens in at-risk individuals. Targeting T1D using soluble RAGE slows the development of
T1D incidence and reprograms the immune system eliciting its effects via T regulatory (Treg) cells. The contribution of AGE-
RAGE pathway to T1D and how it may be targeted, forms the basis of this presentation.

Testosterone and Type 2 diabetes in Men. The Chi

Gary Wittert*

1. University of Adelaide, Adelaide, SA, Australia

Men with obesity and insulin resistance have lower serum testosterone (T) concentrations than age matched healthy men.
The low serum T is an independent risk factor for incident type 2 diabetes (T2D) in these men.

In order to determine whether T treatment for 2 years decreased this risk beyond the effects of a lifestyle program, we undertook
a parallel, 6-centre, randomised, double-blind, placebo-controlled phase 3 trial.

Participants were men, aged 50174 year s, wai st ci9r5¢c ucrmi,e r @ erc e m ( WMOYTDIGORANd ewitro n e

either impaired glucose tolerance (IGT) or newly diagnosed T2D assessed by Oral Glucose Tolerance Test (OGTT), (N=1007,
20% with T2D). All men were enrolled in a lifestyle program (WW) and randomised to receive intramuscular testosterone
undecanoate 1000mg or placebo 3 monthly for 2 years.

At 2-years,inT (504) vs placebo (503) treated men: T2D in 12.4% (55/443) vs 21.1% (87/413) (p=0.0007), 2-h
glucose 0.75 mmol/L lower than at baseline (p<0.0001), GTT normalised 51.9% vs 43.3% (P=0.012) and HbAlc was similar. The
treatment effect was independent of baseline serum T and associated with a decrease in fat mass. Muscle mass and strength,
bone density, erectile function, sexual desire and satisfaction increased significantly in T treated men. Lifestyle program
engagement, quality of life and psychosocial function measures were similar in each group.

Harms (T vs placebo): SAEs: Cardiovascular (19 vs 19), BPH (8 vs 3), prostate cancer (4 vs 5), other cancers (10 vs 4),
depression (1vs 3), deaths (2vs2).1 ncr eas ed h a®in®22%(106/491) vsOL% (6/484), resulting in withdrawal of 25
men; and PSA in 23% (109/480) vs 19% (87/468).

Conclusion: Testosterone treatment for 2 years reduced T2D prevalence by 40% beyond the effects of a lifestyle program, an
effect that is pharmacological, primarily mediated by favourable changes in body composition. Although without an increase
in cardio-vascular risk, increases in haematocrit may be treatment limiting and longer-term durability and safety are uncertain.
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Conclusion: Testosterone treatment for 2 years reduced T2D prevalence by 40% beyond the effects of a lifestyle program, an
effect that is pharmacological, primarily mediated by favourable changes in body composition. Although without an increase in
cardio-vascular risk, increases in haematocrit may be treatment limiting and longer-term durability and safety are uncertain.

Diabetes Across the Lifecourse: A Translational Partnership to Improve Diabetes Outcomes
Across Northern Australia

Louise Maple-Brown?*
1. Department of Endocrinology, Royal Darwin Hospital, NT, Australia
2. Menzies School of Health Research, Darwin, NT, Australia

In the context of the escalating epidemic of diabetes and related chronic conditions among Aboriginal and Torres Strait Islander
people, itis vital that we reduce risk as early as possible in the life course. We have developed a partnership between researchers,
health care providers, policy organisations and Aboriginal and Torres Strait Islander communities across Northern Australia, to
address the issue of intergenerational diabetes in the high-risk population of these regions. The Diabetes across the Lifecourse:
Northern Australian Partnership commenced in 2010 as the Northern Territory Diabetes in Pregnancy Partnership. Our work is
now across the lifecourse, with a focus on youth and pregnancy; and we work across the Kimberley region of Western Australia,
Northern Territory and Far North Queensland. T h e Partnershipos Aboriginal agrdup Torres S
provides strategic advice concerning all aspects of the Partnership and provides advice and Indigenous knowledge on the best
ways to ensure the research is conducted in a culturally appropriate way.

Our Partnership includes work with health service providers and Aboriginal communities to optimise antenatal care and to co-
design and implement strategies to reduce diabetes-related risks before, during and after pregnancy, particularly among young
women with type 2 diabetes. The PANDORA Study (Pregnancy And Neonatal Diabetes Outcomes in Remote Australia), a
longitudinal birth cohort, sits within our Diabetes Lifecourse Partnership, and involves over 1100 women (of whom half are
Aboriginal women), and their children. The third body of work in our Partnership involves work to co-design, implement and
evaluate youth-friendly and culturally-appropriate models of care for Aboriginal and Torres Strait Islander children and youth with
type 2 diabetes.

Central administration of activin A in male mice suppresses food intake in response to fasting
and ghrelin

Bronia Harding-Davis?, Nikita Bajaj?, Zane B Andrews?, Kelly L Walton?, Sarah H Lockie!
1. Monash University, Clayton, VIC
2. Garvin Institute of Medical Research, Darlinghurst, NSW

Normally, the brain maintains homeostatic control of body weight, successfully responding to changing energy needs. However,
impaired appetite regulation, characterised by reduced appetite and body weight (cachexia-anorexia syndrome), occurs in many
chronic disease states such as COPD, heart failure and cancer. Activin A (ActA), a member of the TGF-b f ami |l 'y, i s el evat
many chronic inflammatory conditions, including the aforementioned. Elevated ActA/B levels are also present, alongside
cachexia, in our pancreatic cancer mouse model. Associations between ActA and cachexia symptoms have been observed, with
heightened ActA levels correlating with weight loss, muscle degradation and mortality. As appetite regulation occurs in the brain
and the activin receptor, ActRIIB, is located in brain regions associated with appetite control, we investigated whether ActA affects
appetite or feeding-related behaviour. Mice were fasted overnight and food intake measured at multiple time points following ActA
injection (varying doses). An ICV ActA dose of 0.15 ug and 0.5 ug (delivered into the lateral ventricle) suppressed refeeding within
1 hour. However this effect was not observed following intraperitoneal ActA injection. Furthermore, 0.15 ug ICV ActA also
suppressed ghrelin-induced food intake, with the greatest effect observed at 1 hour post ActA injection. To assess sickness
behaviour in response to ActA, we performed open field tests and behavioural barcoding analysis. No differences were observed
in locomotor activity or in any of the 8 selected behaviours analysed, indicating ICV ActA does not produce malaise. Finally, ICV
ActA was administered to assess c-fos immunoreactivity, a marker for neuronal activation, in brain regions involved in appetite
control. Our findings reveal a role for ActA in appetite regulation, and pose the question of whether chronically high ActA levels
in conditions such as cachexia may be responsible in part for facilitating appetite dysregulation.

Glucocorticoid receptor isoform expression in PBMCs is different in states of glucocorticoid
excess and deficiency and associated with alterations in downstream gene signalling

Jack Lockett*? 1, Zarqa Saif?, Brendan J Nolan*, Sahar Keshvari!, Nicole Cesana Nigro®, Adam D Ewing?, Warrick J
Inder®?2, Vicki L Clifton*
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5. Department of Endocrinology and Diabetology, Birgerspital Solothurn, Solothurn, Switzerland

Introduction: Glucocorticoids exert pleiotropic effects on all tissues, are essential for life, and are used therapeutically for a range
of conditions. Exposure to excess glucocorticoid (as commonly seen with therapeutic dosing) is associated with a range of serious



adverse events and increased mortality. Glucocorticoids act via the glucocorticoid receptor (GR), a nuclear transcription factor,
to exert their actions. A range of GR splice and translational isoforms have been identified, expression of which have been shown
to affect glucocorticoid sensitivity. To date, these have been characterised in vitro and in vivo in a range of healthy and diseased
tissues, here we report the first in vivo study of GR isoform expression in PBMCs of patients with varying states of glucocorticoid
excess and deficiency.

Methods: PBMCs were isolated from whole blood of adult patient with normal HPA axis, glucocorticoid deficiency and
glucocorticoid excess. Proteins from cytoplasmic and nuclear lysates were extracted. GR protein isoforms were measured via
western bl ot anattinexpressien! ABNI@ gknetexpredsion was measured via RNA-Seq.

Results:GR protein isoforms detected i n-APBRB®BY GR3B SR-Aand GR-P. APGRi ncl uded
isoforms were downregulated in the exogenous glucocorticoid group with some differences between other groups for individual

isoforms. Isoform expression was downregulated across the day in women with Al. GR isoforms were correlated with expression

of both shared, and unique genes, and gene expression profiles were markedly different in Al compared to the other groups.

Conclusion: The presence of multiple GR isoforms in PBMCs may regulate the sensitivity and specificity of the response to
glucocorticoids under different conditions and disease states. This may be an important consideration when assessing
glucocorticoid responsiveness in patients with endocrine disorders associated with altered HPA function or requiring exogenous
glucocorticoid treatment.

PCOS associated gene TOX3 regulates steroidogenic cell differentiation

Martin A Estermann?, Andrew T Major?, Craig A Smith?

1. Department of Anatomy and Developmental Biology, Monash Biomedicine Discovery Institute, Monash University,
Melbourne, Victoria, Australia

Polycystic ovary syndrome (PCOS) is one of the most common causes of infertility females, affecting around 10% of women of
reproductive age. Hyperandrogenism (elevated androgen levels), is one of the main diagnostical characteristics of this syndrome.
Despite the high incidence of the disease, the etiology of PCOS is not completely understood, but appears to depend on both
genetic and environmental causes. DNA variants in TOX3 locus have been associated with polycystic ovarian syndrome (PCOS)
in several populations, but the exact functional mechanism of TOX3 in this disease or in the gonadal context is unclear. Unlike
mammals, chicken gonads are steroidogenically active during early embryonic stages, making them an attractive model to study
steroidogenic metabolic diseases. We identified TOX3 as a novel transcription factor expressed in chicken embryonic
gonads. TOX3 mRNA and protein are expressed in Sertoli cells of the developing testis, colocalizing with AMH, SOX9 and
DMRTL. In addition, TOX3 expression is negatively regulated by estrogens in vivo, but not induced during masculinization
induced by estrogen inhibition. In vivo DMRT1 knock-down in male gonads resulted in a down-regulation of TOX3 expression,
whereas DMRT1 over-expression caused an increase in TOX3 expression. In addition, DMRT1 ChIP-seq confirmed the binding
of DMRTL1 in the promoter region of the TOX3 gene, suggesting that DMRT1 directly regulates TOX3 expression. TOX3 over-
expression in male gonads resulted in a significant decline in CYP17A1 positive steroidogenic Leydig cells. Taken together, this
data suggests that DMRT1 regulation of TOX3 regulates expansion of the steroidogenic, either directly, via cell lineage allocation,
or indirectly via signalling from the supporting to steroidogenic cell populations. Mutations in TOX3 could lead to unrestrained
steroidogenesis in the gonad and elevated androgens. In the ovary, this could result in PCOS.

Identification of mineralocorticoid receptor antagonist-sensitive biomarkers for personalised
therapy in heart failure

Nikshay Karthigan' 2, Siobhan Lockwood? Anthony White®, Jun Yang?, Morag Young*
1. Cardiovascular Endocrinology Laboratory, Baker Heart and Diabetes Institute, Melbourne, VIC, Australia
2. Endocrine Hypertension Group, Hudson Institute of Medical Research, Clayton, Victoria, Australia

3. Monash Cardiovascular Research Centre, MonashHeart and Monash University Department of Medicine, Monash Health,
Clayton, Victoria, Australia

Background Heart failure (HF) is a major public health burden. Mineralocorticoid receptor antagonists (MRAs) reduce
hospitalisation and improve survival in patients with HF with reduced ejection fraction (HFrEF) but the widespread use of MRAs
is limited by adverse effects including hyperkalaemia. The use of biomarkers to guide therapy may enable earlier treatment or
minimise side effects from unnecessary therapies. We have previously described mineralocorticoid receptor responsive genes in
monocytes/macrophages and hypothesised that response to MRAs can be detected in this cell population. Therefore, we aimed
to identify biomarkers for predicting response to MRAs to facilitate personalised treatment of HF.

Methods We performed microarray-based transcriptome profiling of monocytes obtained from six patients with HFrEF, before
and after three months of MRA treatment. Multidimensional scaling (MDS) was employed to visualise sample similarity followed
by differential expression analysis. Top differentially expressed genes (DEGs) implicated in cardiovascular pathophysiology were
validated by RT-qPCR.

Results Three patients demonstrated improvement in left ventricular ejection fraction (LVEF) after 12 months of MRA treatment
(Group 1), whereas the other three patients exhibited minimal functional response to MRAs (Group 2). The MDS plot revealed a
distinct separation of males from females. Paired analysis of Group 1 samples (before vs after MRA treatment) identified 319
unique DEGs (estimated fold-c h a n g e -vélue 2 0.05); 1 upregulated, 318 downregulated). Group 2 had 1 unique DEG. RT-
gqPCR confirmed down-regulation of 12 of the top DEGs in Group 1. Additionally, cluster differentiation (CD)
markers CD14, CD163 and CD68 were upregulated in Group 1 but downregulated in Group 2.

Conclusion Our results show MRA treatment can significantly alter the monocyte transcriptomic profile. Further research is
needed to establish the utility of these DEGs as biomarkers for early prediction of MRA treatment-response in patients with HF,
and to define sex-specific differences.



Single-cell RNA analysis reveals heterogeneous sub-populations in neuroendocrine prostate
cancer
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Background: Patients with neuroendocrine prostate cancer (NEPC) have aggressive tumours that result in poor patient
outcomes. NEPC exhibits heterogeneity at the histological level, but the molecular drivers and therapeutic implications of this
heterogeneity are poorly understood. Single-cell technology enables the resolution needed to unveil the complex heterogeneity
of NEPC that bulk RNA analysis could not detect.

Objective: Characterise the molecular heterogeneity of NEPCs used in single cell RNA sequencing to detect common
phenotypes across patients and identify new therapeutic targets.

Methods: We performed single-cell RNA sequencing on a novel cohort of eight patient-derived xenograft (PDX) models that
recapitulate the pathological and clinical heterogeneity of NEPC. Downstream analysis of single-cell data was first completed on
individual samples to identify distinct sub-populations of cells within each tumour. Then, integration analysis was performed to
identify common and unique neuroendocrine populations across the different tumours.

Results: Our pipeline allowed the single-cell RNA profiling of 17,760 cells captured from the eight NEPCs. We found that each
tumour had between 3 to 8 different sub-populations, where each sup-population displayed distinct biological properties such as
epithelial-mesenchymal transition, quiescence and stemness. Data integration of all samples revealed 18 sub-populations of
tumour cells across all patients, of which 10 populations were primarily unique to one patient. Gene set enrichment analyses
revealed heterogeneous expression of most cancer hallmarks and oncogenic pathways across sub-populations, although some
pathways were common to several neuroendocrine sub-populations such as P53 and KRAS.

Conclusions: We demonstrate that NEPCs display intra- and inter- tumour heterogeneity at the single-cell level, but the
molecular complexity of these tumours may make it challenging to identify a single target. Therefore, future work should continue
investigating the heterogeneity of NEPC, and whether combination therapy or precision medicine may be more effective
approaches for treating NEPCs.

A biallelic variant in MRPL50 is associated with syndromic premature ovarian insufficiency in
twin sisters

Shabnam Bakhshalizadeh? 2, Rajini Sreenivasan® 2, Katrina M. Bell®, Nicole Siddall*, Franca Casagranda®, Sadishkumar
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Premature ovarian insufficiency (POI) is a common cause of infertility in young women. POI is associated with menstrual
disturbance (primary or secondary amenorrhea) with elevated gonadotropins before the age of 40 and affects up to 1 in 100
women. This condition is highly heterogeneous with over 50 causative genes known so far, however, these explain only a minority
of cases. Using whole exome sequencing, we identified an MRPL50 homozygous missense variant (c.335T>A; p.Vall12Asp)
shared by twin sisters presenting with POI, sensorineural hearing loss, kidney and heart dysfunction. The identified variant is
rare, affects a highly conserved residue and is predicted to be detrimental via in silico analyses. MRPL50 encodes a component
of the mitochondrial ribosomal large subunit. Using quantitative proteomics on patient fibroblasts, we demonstrated a loss
of MRPL50 protein and an associated destabilisation of the large subunit of the mitochondrial ribosome while the small subunit
was preserved. The mitochondrial ribosome is responsible for the translation of subunits of the mitochondrial oxidative
phosphorylation machinery, and we found patient fibroblasts have a mild but significant decrease in mitochondrial complex I.
These data support a biochemical phenotype associated with MRPL50 variants. To validate the association of
the MRPL50 variants with the clinical phenotype, we are using RNAi and CRISPR-Cas9 mediated technology to generate
knockdown and knockout/knockin Drosophila melanogaster disease models for our MRPL50 variant, which affects a well-
conserved residue in flies. Preliminary data indicate that flies with MRPL50 knockdown have disrupted ovarian
development/function. We will continue to monitor MRPL50 fly models for fertility, ovarian morphology and the development of




both germline and somatic cells in ovaries. In conclusion, we have shown that a MRPL50 missense variant destabilises the
mitochondrial ribosome and leads to syndromic POI in humans. Our findings highlight the role of mitochondria in the development
and function of human ovaries.

Biomechanical response of bone to load and mechanobiological mechanisms of load induced
OA
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How Muscles Influence Bone Structure

Audrey Chan?
1. The University of Melbourne, Parkville, VIC, Australia

Musculoskeletal health is dependent on the physiological relationship between muscle and bone. Bone is known to be highly
sensitive to mechanical and load-bearing forces, including voluntary forces exerted by skeletal muscle. Therefore, it is
not surprising that muscle activity is often correlated with bone strength across all stages of life. Bones that are subjected to
dynamic, mechanical forces, such as those generated during resistance and high-impact exercises, have been associated with
favourable geometric properties and include increased cortical thickness and periosteal diameter. In contrast, a lack of muscle
activity or function severely impairs skeletal development and drives the loss of bone during disease and immobilisation.

The direct influence of muscle activity on the adjacent bone remains incompletely understood, as it is inherently difficult to
separate the influence of muscles from the local and systemic effects of load-bearing forces and physical activity. However,
some studies have been able to manipulate muscles independently of exercise and have since provided interesting insight on
how muscle size and muscle contractions refine bone structure. Muscle size and function have been shown to play crucial roles
in maintaining the characteristic shape of the tibia in rodents and humans, while also contributing to the formation of entheses
during skeletal development. Additionally, our recent work has also shown that rapid muscle growth in sedentary, adult
mice, initiated cortical modelling and altered bone structure. Further studies are still required to fully understand the physiological
relevance of rapid changes in muscle size on bone during development, adulthood and ageing.

Systematic Review: Morbidity and all-cause mortality of current osteoporosis treatments.

Charles Inderjeeth?’, Wendy Harrod?
1. North Metropolitan Health and University of Western Australia, Nedlands, WA, Australia
2. Sir Charles Gairdner Hospital, Perth, WA, Australia

Background: Osteoporosis is an incurable, progressive, chronic disease that requires long-term treatment. Recent studies have
brought the long-term safety of the pharmacologic treatment of osteoporosis into question.

Aim: To investigate and clarify the morbidity (serious adverse events) and all-cause mortality of commonly used anti-
osteoporosis drugs.

Methods: PubMed and Cochrane electronic databases for searched for clinical trials that enrolled osteoporotic men and
postmenopausal women. Randomised controlled trials, post hoc analysis of randomised controlled trials and cohort studies
published after 1990 were selected. These included placebo-controlled, active-controlled and head-to-head studies.

Results:

Raloxifene (selective serotonin receptor modulator) increases the risk of thromboembolic events 2-3-fold compared to placebo
but reduces the risk breast cancer by more than 75%. In patients with cardiovascular risk, the reduction in arterial adverse events
outweighs the increased risk of venous thromboembolic adverse events to significantly reduce morbidity. Bisphosphonates and
Denosumab have a serious adverse event profile similar to that of placebo for up to 10 years of continuous use. The risk of
osteonecrosis of the jaw and atypical femoral fracture with antiresorptive therapy is low but numerically increases with cumulative
dose and duration. However, the benefits of denosumab are rapidly reversible after cessation increasing fracture risk.
Bisphosphonates may increase arrhythmia risk (3% vs 1.8%) but reduces cardiovascular mortality by up to 30% at 3 years.
Romosozumab is inferior to alendronate with regards to cardiovascular and cerebrovascular risk.

Conclusion: This review moderates concerns about the safety of bisphosphonates and additionally demonstrates that zoledronic
acid and alendronate appear to have a cardiovascular mortality and major morbidity benefit. Commonly used anti-osteoporosis
drugs are safe and well tolerated with a favourable serious adverse event profile. Raloxifene has an overall cardiovascular benefit.
Bisphosphonates may increase arrhythmia but have a mortality benefit. Denosumab benefits are precipitously reversible on
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Accelerated diffuse osteosclerosis, high bone mass phenotype and hungry bone syndrome in
a man with adenocarcinoma of unknown primary

Terry Diamond?, Carl Bryant?, Richard Quinn®, Fiona Bonar?* Paul A Baldock®, Michelle M McDonald®, Shejil Kumar?

1. Endocrinology Department, St George Public Hospital, SYDNEY, New South Wales, Australia

2. Radiology Department, St George Private Hospital, Sydney, New South Wales, Australia

3. Nuclear Medicine Department, St George Private Hospital, Sydney, New South Wales, Australia

4. Anatomical Pathology Department, Royal Prince Alfred Hospital, Sydney, New South Wales, Australia

5. Bone Biology Unit, Osteoporosis and Bone Biology Division, Garvan Institute of Medical Research, Sydney, New South
Wales, Australia

A 71-year-old man was referred for evaluation of incidental generalised osteosclerosis. He was found to have high bone mass
(HBM) with an elevated lumbar spine bone mineral density (BMD) measured by dual-energy X-ray absorptiometry (DXA) (1.79
glcm?) (Z-score +4.6)), a dramatic increase of 62.7% compared to 18-months prior. Left femoral neck BMD also increased by
17.8% from 0.83 g/cm2 to 1.01 g/cm?. Lumbar spine BMD measured by quantitative computed tomography (QCT) was 416.4
mg/cm?® (Z-score +10.9). Biochemical markers of bone formation and resorption were markedly elevated. Rapid skeletal calcium
uptake resulted in profound serum hypocalcaemia (1.88 mmol/L) and hypocalciuria (<0.2 mmol/day) suggestive of hungry bone
syndrome (HBS). Screening investigations for acquired causes of osteosclerosis and whole-genome sequencing for common
pathogenic sclerostin gene variants were negative. CT pan-scan demonstrated small bilateral pleural effusions. Positron emission
tomography (PET) with 2-deoxy-2-[fluorine-18] fluoro-D-glucose (*®F-FDG) confirmed diffuse osteosclerosis with no focal
abnormal FDG uptake in the skeleton or elsewhere to suggest an underlying primary malignancy or metastatic disease. Bone
biopsy showed markedly sclerotic woven and lamellar bone, wide osteoid seams and osteocytic osteolysis. The marrow space
was devoid of typical bone cells and adipocytes and instead filled by fibro-myxoid stroma, infiltrated by small clusters of
adenocarcinoma tumour cells. Bone histomorphometry demonstrated elevated trabecular bone volume. Adenocarcinoma cells
were also discovered in pleural fluid cytology and skin verruca histology. He deteriorated over the following 6-months despite
chemo/immunotherapy whilst lumbar spine QCT BMD increased further to 548.9 mg/cm? (Z-score +13.2). He passed away 9-
months post-diagnosis.

The bone disorder in this case is unique and raises the possibility of a novel anabolic factor(s) secreted by an adenocarcinoma
of unknown primary resulting in dramatic increases in BMD, HBM and radiological osteosclerosis. The differential diagnosis and
potential mechanisms responsible for HBM will be discussed in the presentation.
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Comparison of Fracture Rates and Economic Outcomes Between Women with Osteoporosis
Receiving Risedronate Enteric-Coated and Alendronate
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Objective: Risedronate Enteric-Coated (EC) offers a convenient dosing option eliminating the need for fasting, while providing a
higher bioavailability of the medication when compared to immediate-release risedronate (Risedronate EC SmPC). However, the
benefit of this dosing to reduce risk of fracture compared to other oral bisphosphonates such as alendronate remains unknown.
Thus, the aim of this study was to compare the risk of fractures and economic outcomes between women with osteoporosis
receiving risedronate EC vs. alendronate immediate-release.

Methods: Women with osteoporosis were identified from a US claims database (2009-2019) andobs er ved for 02
the date of their first observed dispensing for an oral bisphosphonate (index date). Women were classified into the risedronate
EC or alendronate cohort based on the treatment-initiated index date. The cohorts were matched 1:1 based on demographic and
clinical characteristics evaluated during a six-month period prior to the index date. Incidence rates (IRs) of fractures and
healthcare resource utilization per 1,000 patient-years were compared between the two cohorts using IR ratios (IRRs). Alpha
level set as P<0.05.

Results: 1,807 patients were selected in each cohort (median age: 60.0 years; average observation period [years]: risedronate
EC: 4.3, alendronate: 4.6). The IR of fractures was significantly lower in the risedronate EC vs the alendronate cohort for any
fracture site (IRR: 0.81, 29%, reduction, p<0.05) and spine fractures (IRR: 0.69, 31%, reduction p<0.05) (table-1). Compared to
the alendronate cohort, the risedronate EC cohort incurred fewer hospitalizations (IR, EC: 112.03; alendronate: 134.69; IRR:
0.85, p<0.05) translating into numerically lower hospitalization costs (average per-patient-per-year; EC: $3,605; alendronate:
$4,572, p=0.07).
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Conclusion: Findings indicate that women treated with risedronate EC have a lower incidence of fractures compared to those
treated with alendronate, consistent with the hypothesis that the enteric-coated formulation of risedronate (35mg once weekly)
improves medication absorption, enabling greater effectiveness.

Table 1: Fracture incidence rate (IR) of Risedronate EC and immediate-release Alendronate

IR IR
Risedronate EC  Alendronate IRR (95% CI)
(N=1,807) (N=1,807)

Any site 33.97 42.53 0.81 (0.66-0.98) *
Hip 9.21 9.61 0.99 (0.65 - 1.51)
Pelvis 2.07 3.12 0.68 (0.35-1.33)
Spine 10.76 15.86 0.69 (0.49-0.97) *
Wrist/arm 14.52 15.86 0.91 (0.70 - 1.20)
*<0.05

Lithium use and bone mineral density
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Aim: Psychiatric disorders and most medications used to treat them have been previously shown to be independently associated
with skeletal deficits. In contrast, there is increasing evidence suggesting lithium may possess skeletal protective properties.
Thus, we aimed to investigate the association between lithium use and bone mineral density (BMD) in a sample of women with
bipolar disorder.

Method: Women with a history of bipolar disorder (n=117) were recruited from the Barwon Statistical Division, south-eastern
Australia. Bipolar disorder was confirmed using a semi-structured clinical interview (SCID-I/NP). BMD (g/cm?) was measured at
the spine, hip and total body using dual-energy X-ray absorptiometry (Lunar). Weight and height were measured and information
on medication use and lifestyle variables were obtained via questionnaire. Socioeconomic status (SES) was determined. Linear
regression models were used to test associations between lithium use and BMD, after adjusting for age, weight and medication
known to affect bone.

Results: Thirty five (29.9%) women reported current lithium use. Lithium users and non-users differed in regards to SES (p=0.03)
and BMD at the hip (p=0.03); otherwise the groups were similar in age, weight, height, smoking status, activity levels, alcohol
and calcium intake and BMD at the spine and total body. After adjustments, mean BMD among lithium users was 5.0% greater
at the spine [1.275 (95% Cl 1.229-1.321) vs 1.214 (95% CIl 1.183-1.244) g/cm?, p=0.03], 4.2% greater at the hip [0.979 (95%CI
0.942-1.016) vs 0.938 (95%CIl 0.910-0.966) g/cm?, p=0.03] and 2.2% greater at the total body [1.176 (95% CI 1.148-1.205) vs
1.150 (95%CI 1.129-1.171) g/cm?, p=0.08] compared to non-users. Smoking, physical activity, alcohol and calcium intake, SES
and other psychotropic medications did not contribute to the models.

Conclusion: These data suggest lithium use is associated with greater BMD in women with bipolar disorder. Replication and
research into underlying mechanisms are warranted.

Estimating relative fracture reduction of romosozumab versus teriparatide for postmenopausal
osteoporosis using bone mineral density outcomes
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INTRODUCTION: The aim of this study was to use direct bone mineral density (BMD) outcomes for romosozumab versus
teriparatide to estimate relative risks (RRs) of fracture in postmenopausal women with osteoporosis. The approach is justified by
the significant linear relationship between percentage total hip BMD change from baseline and RRs of hip and vertebral fracture
on the log scale shown by a meta-regression conducted by the Foundation for the National Institutes of Health (FNIH).

METHODS: The STRUCTURE trial provides a 3.4% difference in total hip BMD change from baseline at 12 months for
romosozumab versus teriparatide in patients previously treated with bisphosphonates. This value was translated into RRs of hip,
vertebral, and nonvertebral fracture using slopes from the FNIH meta-regression. Uncertainty around resulting estimates was
derived by error propagation. As a sensitivity analysis, BMD efficacy for romosozumab versus teriparatide was taken from a
phase Il trial (2.8% difference in total hip BMD change from baseline) to explore outcomes for a treatment-naive population.

RESULTS: In the base case, RRs of fracture (with 95% confidence intervals) for romosozumab versus teriparatide were 0.75
(0.60 to0 0.95), 0.53 (0.37 to 0.76), and 0.90 (0.78 to 1.03) for hip, vertebral, and nonvertebral fracture, respectively. The sensitivity
analysis using phase Il trial data yielded RRs of 0.79 (0.64 to 0.97), 0.59 (0.43 to 0.82), and 0.91 (0.81 to 1.03) for hip, vertebral,
and nonvertebral fracture. Validation of the approach using romosozumab trials reporting both BMD and fracture outcomes at 12
months (FRAME, ARCH) showed consistency between BMD-predicted and observed RRs of fracture.

CONCLUSION: Results indicate that the BMD benefit of romosozumab versus teriparatide translates into clinically meaningful
fracture reductions for bisphosphonate pre-treated and treatment naive patients.

Targeting Notch2 signalling to overcome methotrexate chemotherapy-induced bone and bone
vasculature damage in rats

Yaser Peymanfar?, Yu-Wen Su?, Cory Xian*
1. UniSA: Clinical and Health Sciences, University of South Australia , Adelaide , SA, Australia

Childhood methotrexate (MTX) chemotherapy often causes skeletal complications such as osteopenia and bone vasculature
dysfunction. However, the precise molecular mechanism of damage is not completely understood and there is a lack of
appropriate treatment. Notch signalling is one of the key signalling pathways known to regulate cell fate decision, proliferation
and differentiation. Knowing the fact that bone vasculature plays crucial roles in bone turnover and bone homeostasis, whether
and how Notch signalling pathway deregulation plays a role in cancer chemotherapy-induced bone damage and its correlation
with vasculature disfunction is unknown.

Time course analyses of long bones from rats receiving intensive MTX treatment (5 consecutive daily doses of 0.75 mg/kg, which
mimics childhood acute lymphoblastic leukemia treatment) found decreased trabecular bone volume, vasculature dilation and
regression at day 9 following the first MTX dose. For exploring potential mechanisms, PCR array screening of the gene expression
for 92 key factors regulating bone and vasculature homeostasis revealed increased expression of NOTCH2 after MTX treatment.
Consistently, increased activity of Notch2 was confirmed by increased Notch2 intracellular domain protein level and by
upregulation of Notch target genes in metaphysis at days 6 and 9 following the first MTX administration. To confirm the roles of
Notch2 signalling in MTX bone and vasculature damage, a neutralising anti-Notch2 antibody or a control IgG was administrated
during MTX treatment. Micro-CT analyses demonstrated that trabecular bone volume was preserved by the MTX+anti-Notch2
antibody treatment when compared to the MTX+Control IgG. Also, there was a significant increase in the volume of vasculature
canals in the MTX+Control IgG treatment group compared to the control. However, blockade of Notch2+MTX treatment
attenuated this increase. Our results suggest that Notch2 signalling plays an important role in mediating MTX treatment-induced
bone damage/vasculature dysfunction and targeting Notch2 could be a potential treatment against MTX skeletal side effects.

Regulation of medullary bone in Japanese quail requires photoperiod-induced central actions
of thyroid hormone.

Natalie C Butterfield?, Justyna J Miszkiewicz?!, Davide Komla-Ebril, Siobhan Guilefoyle!, Michael Dack?, Alexandra
Lawton?, Rachel Lindsay?!, Ann-Tounsia Adoum?, Duncan Bassett!, Graham R Williams?, Keisuke Ikegami?, Takashi
Yoshimura?
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Seasonal reproduction enables animals outside tropical regions to rear offspring in a favourable environment. Increasing day
length triggers a hypothalamic relay involving thyrotropin, type-2 deiodinase and thyroid hormone, which activates the
hypothalamic-pituitary-gonadal axis to induce reproductive competence. Photoperiod regulates calcium metabolism and egg-
laying in Japanese quails (Coturnix japonica). We hypothesised that activity of this relay would have major consequences for the
skeleton. Quails were housed in long (20h light/4h dark) or short (6h light/18h dark) day conditions for up to 12 weeks. Skeletal
consequences were determined by X-ray microradiography, micro-CT, electron microscopy, histomorphometry and
biomechanical testing (n=10/sex/group). Both ovary and testis weights increased >10-fold (P<0.001, ANOVA) after exposure to
long days compared to short days. Long day females displayed massive increases in bone mineral content (P<0.001,
Kolmogorov-Smirnov; KS), and bone strength and stiffness (P<0.001, ANOVA), due to medullary bone formation. In contrast,
medullary bone was absent in short day females and never seen in males. Medullary bone was highly vascular and dynamic,
with osteoclast resorption pits and mineral apposition fronts covering almost the entire bone surface. Reversal of photoperiod
resulted in (i) rapid ovarian regression and loss of medullary bone in females previously exposed to long days, and (ii) rapidly
increased ovarian size and medullary bone formation in females previously exposed to short days. Overall, the skeleton is
exquisitely sensitive to photoperiod during avian seasonal reproduction, and central actions of thyroid hormone are essential for




medullary bone formation. Furthermore, to investigate the dynamics of calcium mobilisation and eggshell formation, long day
females were examined every 4 hours during one 24h reproductive cycle. Bone mineral content was highest after ovulation, and
decreased rapidly during shell calcification (P<0.001, KS). Elucidation of the cellular mechanisms involved may identify novel
pathways coupling rapid formation/resorption of medullary bone; an important model for osteoporosis.

Drug targeting of Tyrosine kinase receptor c-ros-oncogene 1 (C-ROS-1) to treat pre-fusion of
coronal sutures in a pre-clinical model of craniosynostosis

Esther Camp®?, Peter J Anderson? 3, Stan Gronthos™?
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3. Australian Craniofacial Unit, Women's and Children's Hospital, Adelaide, South Australia, Australia

Craniosynostosis is the premature bone fusion of the skull plates resulting from deregulated proliferation and differentiation of
cranial suture osteogenic stem cells into bone. Children with craniosynostosis exhibit increased intracranial pressure leading to
neurological deficits. Current treatment options rely on major invasive cranial surgery. Saethre-Chotzen syndrome (SCS), defined
by a loss-of-function mutation in the TWIST-1 gene, is one of the most prevalent craniosynostosis (incidence 1/25,000 births?).
One gene known to promote osteogenic differentiation of TWIST-1 haploinsufficient cranial cells is the transmembrane tyrosine
kinase receptor C-ROS-1 2 In vitro studies have demonstrated a reduced osteogenic potential of these cells following inhibition
of C-ROS-1 activity with the tyrosine kinase inhibitor, Crizotinib? The present study assessed the efficacy of Crizotinib to halt
premature coronal suture fusion in a pre-clinical mouse model of SCS. Crizotinib at different concentrations was administered
over the calvaria of Twist-19¢* heterozygous mice at postnatal day 8 (P8), prior to coronal suture fusion, using either a non-
resorbable collagen sponge (quick drug release) or a resorbable sodium carboxymethylcellulose (CMC) microdisc (slow
sustained release). Coronal suture fusion rates and bone parameters were determined by pCT and histomorphometric analysis
of calvaria at P20 and P25 (post coronal suture fusion). Results demonstrated a dose dependent increase in the efficacy of
Crizotinib to maintain coronal suture patency by P20, with no adverse affects to brain tissue or blood cell parameters. Moreover,
Crizotinib delivered on CMC discs resulted in a greater efficacy to reduce bone formation at the coronal suture sites by P20
compared to its delivery on sponges. Whilst a single application of Crizotinib at P8 was effective at halting suture fusion, this
effect was reversible and the bone inhibitory effects diminished by P25. Our findings lay the foundation for the development of a
pharmacological targeted approach to treat craniosynostosis.

1. 1. Anderson PJ, Hall CM, Evans RD, Hayward RD, Harkness WJ, Jones BM. 1997. The cervical spine in Saethre-Chotzen
syndrome. The Cleft palate-craniofacial journal : official publication of the American Cleft Palate-Craniofacial Association
34(1):79-82.

2. 2. Camp E, Anderson PJ, Zannettino ACW, Gronthos S. Tyrosine kinase receptor c-ros-oncogene 1 inhibition alleviates
aberrant bone formation of TWIST-1 haploinsufficient calvarial cells from Saethre-Chotzen syndrome patients. Journal of
cellular physiology. 2018;233:7320-7332.

Integrating phosphoproteomics and functional genomics to identify novel insulin signalling
regulators in bone
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Insulin signalling in bone plays a critical role in development and the regulation of energy metabolism. However, a systems biology
analysis to map in vivo signalling has yet to be performed. Furthermore, whether signalling is rewired during ageing and insulin-
resistance is unknown. We present the first mouse bone phosphoproteome of 8- and 73-week-old mice following acute in
vivo insulin stimulation and identified >16,000 phosphorylation sites of which >4,600 are novel. We observed hundreds of
phosphorylation sites differentially regulated between young and old bone revealing dramatic rewiring and defects in insulin
signalling. Machine learning coupled to evolutionary conservation analysis and integration with human GWAS enabled us to
prioritise novel kinase substrates highly likely to play important roles in bone function. We next developed a semi-high throughput
CRISPR/Cas9 loss-of-function screen in zebrafish to interrogate these novel phosphorylation events and the regulation of bone
formation. We present ongoing results from this functional screen and we hope our functional analysis of the phosphoproteome
will further enhance our understanding of the signalling mechanisms controlling bone biology and whole-body energy metabolism.

Deletion of leptin receptor further delays cortical bone consolidation in female mice with
activated STAT3 signalling



Natalie KY Wee?, Thaisa FC Lima® 2, Narelle E McGregor?!, Emma C Walker!, Natalie A Sims* 3

1. Bone Cell Biology and Disease, St Vincent's Institute of Medical Research, Fitzroy, Victoria, Australia

2. Department of Genetics and Molecular Biology, University of Campinas, S&o Paulo, Brazil

3. Department of Medicine, The University of Melbourne, Melbourne, VIC, Australia

Bone strength is partially determined during corticalisation, a two-step process comprising coalescence of peripheral trabecular
bone and its progressive mineralisation. Hyperactivation of STAT3 phosphorylation in osteocytes, by targeted deletion of
suppressor of cytokine signalling 3 (Socs3), delays corticalisation leading to high cortical porosity, low mineralisation and low
bone strength. Since multiple bone-active cytokines activate STAT3 including leptin, IL-6 family cytokines, and G-CSF, we
evaluated whether blocking leptin signalling in osteocytes of DmpZlcre™.Socs3"" mice would rectify their cortical bone deficit.
We generated mice deficient in both Socs3 and Leptin Receptor (LepR), using Dmplcre™. Dmplcre™.Socs3".LepR" mice
(DSL) were compared to cousin Dmplcre™.Socs3" (DS) controls by micro-computed tomography. We also generated
DmpZlcre™.LepR™ mice to assess the effect of leptin signalling at physiological STAT3 levels, using DmpZlcre™ as controls; these
mice showed no detectable bone phenotype.

Between 6 and 12 weeks of age, although corticalisation was delayed, male and female DS control mice showed some maturation
of the cortex, including a 64% reduction in cortical porosity and a 200% increase in high-density bone. Six-week-old DSL mice
showed the same phenotype as DS control mice. At 12-weeks of age, male DSL and DS mice showed the same pattern of
skeletal maturation, however, female DSL mice showed no reduction in cortical porosity since 6 weeks, and a 32% greater
proportion of low-density bone mass than age-matched DS controls. Between 6 to 12 weeks, female DSL mice accrued half the
amount of medium- and high-density bone than that accrued during the same period in DS mice. This indicates that absence of
LepR in mice with STAT3 hyperactivation further delays bone corticalisation.

This identifies a new role for leptin signalling in bone. Although LepR within osteocytes had no irreplaceable physiological role in
cortical bone development, in the context of STAT3 hyperactivation, leptin receptor signalling promotes cortical bone
consolidation.

Lymphocytes are not required for the development of neurogenic heterotopic ossification after
spinal cord injury
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Neurogenic heterotopic ossifications (NHO) are incapacitating complications of traumatic brain and spinal cord injuries (SCI)
which manifest as abnormal heterotopic bones in periarticular muscles. NHOs are debilitating, causing pain, joint ankylosis, as
well as vascular and nerve compression. The mechanisms leading to NHO are unknown and the only effective treatment remains
surgical resection. To elucidate NHO pathophysiology we developed the first model of NHO following SCI in genetically
unmodified mice. Using this model, we established that the innate immune system plays multiple roles in NHO pathogenesis. We
demonstrated that macrophage / monocyte release of oncostatin M and subsequent JAK/STAT3 signalling in injured muscles
promoted NHO development and treatment with the JAK1/2 tyrosine kinase inhibitor ruxolitinib significantly attenuated NHO23,
Both clinical and experimental studies have previously established that SCI results in depressed adaptive immune responses
and reduced lymphocyte frequency, however, the contribution of adaptive immune cells to NHO pathogenesis remains largely
unexplored. We established that T cell subsets are present in muscles after SCI (at T12-T13 vertebrae level), or muscle damage,
but there was no significant changes in T cell frequency between surgical groups when compared to naive mice. In contrast, B
cells were significantly increased in muscles developing NHO. We also noted a reduction in B cell frequency in blood and splenic
B cell frequency was reduced after SCI compared to muscle injury alone. Interestingly, mice that underwent splenectomy prior to
SCI and muscle damage developed NHO volumes similar to Sham operated mice. Finally, to determine if adaptive immune cells
play a direct role in NHO pathogenesis, Rag1” mice (defective for mature T and B lymphocytes), developed NHO with volumes
similar to wild type mice. Overall, these findings suggest that functional T and B cells have minimal influence or at most make
redundant contributions to NHO development following SCI.

Microfluidics for Fertility

Reza Nosrati®
1. LEIBNIZ INSTITUTE FOR SOLID STATE AND MATERIALS RESEARCH, Dresden, Germany

Microfluidics offers several advantages over their traditional macro-scale counterparts by extending the possibility of biomedical
research based on the idea of miniaturization. These platforms provide opportunities to manipulate cells and biological processes
at the single-cell level and develop nature-inspired technologies for biomedical applications. For example, in the context of fertility,
microfluidics can match the microgeometry of the female reproductive tract to present opportunities for biomimicry-based
selection of sperm that reflect the in vivo process. In this talk, | will provide an overview of our work in developing microfluidic
technologies for understanding human reproduction, and sperm analysis and selection. These
platforms present several promising avenues to address our large-scale infertility challenges.



The impacts of Chlamydia infection and vaccination on the male reproductive tract
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Despite being the most common bacterial sexually transmitted infection worldwide, with 127 million new infections per year, a
Chlamydia vaccine remains elusive. Vaccination remains the most highly recommended method for eliminating chlamydial
transmission and subsequent pathology, the most severe of which is infertility. Research has predominantly focused on females
even though a similar incidence of infection occurs in both sexes, resulting in potential vaccine candidates being trialled only in
females. Male infections are often underappreciated as the effects on male fertility are still being defined. Some data suggests
that Chlamydia causes sperm DNA fragmentation, which is an important clinical indicator of fertility.

We developed a male mouse model of prophylactic chlamydial vaccination. Male C57BL/6 mice were vaccinated intra-nasally
with major outer membrane protein combined with Iscomatrix adjuvant (MOMP/IMX) or with IMX only, then challenged via the
intra-penile route with Chlamydia muridarum, or PBS. At 1-, 2-, and 3-months post challenge the IMX adjuvant-only group had
poor sperm quality demonstrated by lowered motility and oocyte-binding, abnormal morphology, and increased DNA damage.
However, the MOMP/IMX vaccination group had comparable sperm quality to the non-infected control mice. Vaccination
protected against infection-induced impairment of sperm motility, morphology, oocyte-binding, and DNA damage. Testicular and
epididymal chlamydial burden were also reduced by vaccination. We've shown that vaccine-mediated protection is induced by
multifunctional CD4+ and CD8+ T cell involvement combined with local and system IgG and IgA production in the reproductive
tract, which protect normal testicular function.

Developing Novel Devices and Treatments to Improve Pregnancy Outcomes
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Introduction

Pregnancy and birth are among the most dangerous days in your life. Stillbirth tragically ends 3 million pregnancies globally every
year whilst fetal asphyxia inflicted by labour is a leading cause of neonatal seizures, cerebral palsy and death. Pregnancy can
also be detrimental to the mother and multisystem organ injury can result from preeclampsia, with delivery, often at preterm
gestations, being the only treatment.

Unfortunately, current measures of fetal wellbeing during pregnancy and direct measures of fetal distress during labour are
intermittent and often miss the critical point when a life-saving birth could be performed. Excitingly we are developing two devices
to continuously measure markers of fetal distress in  pregnancy and directly measure markers of fetal distress  during
labour. Furthermore, we have identified a possible medical treatment for preeclampsia, metformin.

Methods

With a team of electronic, material and chemical engineers and physicists we are using novel flexible electronics and artificial
intelligence to develop a device to detect markers of fetal well-being non-invasively in pregnancy. Utilising cutting edge fibre optic
and sensor technology we are developing a device to accurately measure direct markers of fetal distress during labour. We
identified metformin as a possible treatment for preeclampsia in laboratory assays and have performed a randomised control trial
evaluating its potential as a treatment for preterm preeclampsia.

Results

We recruited 150 pregnant women and discovered that 6 sensors positioned around the maternal umbilicus obtain a reliable fetal
ECG. On implementing artificial intelligence, we were able to reliably extract the fetal ECG 97% of the time compared to traditional
algorithms at 90% (p<0.05). We have developed a wearable sensor and wireless, portable hardware that is smaller and lighter
than a smart phone that could be worn in pregnancy to continuously determine fetal well-being.

We have optimized the physics and chemistry of our sensor that could be used in labour and demonstrated it accurately detects
a marker of fetal distress in buffers. We have promising data showing it accurately detects markers of fetal distress in biological
samples.

We have shown metformin reduces antiangiogenic markers of preeclampsia in laboratory assays. We have performed

a randomized clinical trial enrolling 180 women with preterm preeclampsia
and excitingly demonstrated metformin prolonged pregnancy by 7 days (p = 0.056).
Conclusion

We are developing technology to continuously assess fetal well-being in pregnancy and labour and have discovered a possible
treatment for preeclampsia. These devices and treatment have the potential to detect fetal distress and subsequently reduce
stillbirth and hypoxic complications of labour and preeclampsia.

Examining the impacts of toxins on female fertility and health of future generations

Jessica M Stringer?
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The female germline is exceedingly sensitive to the exposure to toxicants, including those found in the environment and those
used to treat diseases such as cancer. Oocytes are one of the longest living cells in the mammalian female body, and may have
prolonged exposure to exogenous and endogenous toxicants that can cause DNA damage and instability. For the females of
many species, perturbations caused by toxicants result not only in reproductive disorders, such as infertility and premature ovarian
failure, but also in non-reproductive metabolic and health-related diseases. Of further concern is that these adverse effects can
also be passed onto offspring via genetic and non-genetic (epigenetic) inherited damage sustained in the oocytes. Using a
combination of genetic mouse models, chemotherapies, radiation and environmentally relevant concentrations of pesticides my

work aims to i) identify mechani smés involved i n ntinedis @-cytes n g
and iii) determine if mechanisms used to preserve ferthedlthty

Understanding the effects of life saving chemotherapies and drugs in addition to pervasive environmental toxicants on the ovary,
oocytes, and female fertility is vital, as perturbations can result in reproductive disorders and systemic diseases in current and
future generations.

Lower Psoas Muscle Area is associated with increased mortality after endovascular aneurysm
repair in older adults
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Association between the lowest tertile of PMA for either sex with 5-year
mortality with 5-year mortality after EVAR procedure
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Introduction: Psoas muscle
area (PMA) is an easily measured surrogate marker of sarcopenia. However, evidence is conflicted as to whether PMA is
associated with poorer post-operative outcomes. This study aimed to further explore the relationship between PMA and outcomes
post asymptomatic infrarenal endovascular aortic repair of aneurysm (EVAR).

Methods: A retrospective observational study reviewed people aged over 65 years undergoing EVAR from 1/1/2013 to
31/12/2017. PMA was measured at mid L4 vertebral body on preoperative computer tomography scan. Primary outcome was
survival in days from operation. Secondary outcomes were 30-day readmissions related to EVAR, post-operative complications
and length of stay measured in days.

Results: Ninety-seven patients (mean age 77.5 years, 78% male) were assessed. Patients in the lowest PMA tertile had an
increased unadjusted 5-year mortality (HR 2.31, 95%CI 1.02-5.24, p=0.045). Adjustment for BMI showed also an increased 5-
year mortality (HR 2.91, 95%CI 1.16-7.34, p=0.023). Adjustment for age, sex and BMI also showed that patients in the lowest
PMA tertile had an increased 5-year mortality (HR 2.76, 95%CI 1.08, 7.03; P=0.034). Adjustment for frailty, in the form of modified
frailty index, showed only a minimal attenuation of the association (HR 2.30, 95%CI 0.99, 5.34; p=0.054).

After adjusting for BMI patients with the lowest tertiles of PMA for either sex hadincr eased t ot al LOS (b
P=0.028). Risk of death was also increased (OR 3.53, 95%CI 1.21, 10.27: P=0.021). 30-day readmissions, complications and
discharge destination were not influenced by PMA.

Conclusion: The lowest tertile of PMA, as a surrogate marker for sarcopenia, was associated with increased mortality in patients
undergoing EVAR. Adjustment for frailty showed a minimal attenuation of this association Although sarcopenia is a complex
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phenomenon and the literature surrounding it is still evolving, PMA may form one component of risk assessment in patients
undergoing EVAR.

Markers of higher bone turnover are associated with all-cause and cardiovascular disease
mortality risk in older men.
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Background:

Osteocalcin in its undercarboxylated form (ucOC) may influence diabetes risk, however its relationship with all-cause and
cardiovascular disease mortality is unclear. Whether other bone turnover markers (BTMs) are associated with mortality risk
differently from ucOC also remains uncertain.

Objective:

To determine associations of serum ucOC with all-cause and cause-specific mortality, and compare these with the corresponding
associations of serum total osteocalcin (TOC), procollagen type 1 N-propeptide (P1NP) and collagen type 1 C-terminal cross-
linked telopeptide (CTX).

Design, setting and participants:
Prospective cohort study of 3,871 community-dwelling men, aged 77.0+3.6 years at baseline, followed for a median of 12.3
years.

Methods:

Serum ucOC, TOC, PINP and CTX were assayed. Incidence of all deaths, and deaths due to cardiovascular disease (CVD) or
cancer, were ascertained by data linkage. Cox regression analyses were adjusted for cardiovascular risk factors.

Results:

Men in the highest quartile of ucOC had higher all-cause and CVD mortality compared to those in Q1 (Q4 vs Q1: hazard ratio
[HR]=1.17, 95% confidence interval [Cl]=1.02-1.35, p=0.029; HR=1.25, CI=1.01-1.54, p=0.037, respectively). Similar results were
seen for TOC (HR=1.20, CI=1.04-1.39, p=0.016; HR=1.27, CI=1.03-1.58, p=0.029, respectively) and CTX (HR=1.24, CI=1.07-
1.44, p=0.004; HR=1.27, CI=1.03-1.57, p=0.028). PANP was associated with all-cause (HR=1.20, Cl=1.04-1.38, p=0.013) but
not CVD mortality. Only PANP and CTX were associated with cancer mortality (HR=1.32, CI=1.01-1.72, p=0.042; HR=1.37,
Cl=1.04-1.80, p=0.023 respectively).

Conclusions:

Higher bone turnover, assessed by ucOC and other BTMs in older men, is a biomarker for all-cause and cause-specific mortality
risk. Further evaluation of causality and potential underlying mechanisms is warranted.

A multicentre 25-year data on the performance of the 4-mg intravenous dexamethasone
suppression test in the diagnosis of Cushingds
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Mean (+ SEM) ACTH (pmol/L) (A) and plasma cortisol (nmol/L) (B) during the IVDST in control
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Objective:Di f f erenti ating CusfrommPgeddm-Csymidmgdne (IC&W Probability of Cush
difficult. We evaluated the 4-mg intravenous dexamethasone suppression test (IVDST) to differentiate CS from normal subjects
and LPC, and to define responses in CS of various causes.

Design: Data from 114 patients with Cushingds Disease (CD) who under we
27 patients who had repeat | VDST(s) after first pituitROTH operati o
syndrome (EAC) and 69 with LPC, from four tertiary hospitals between 1995 to 2020 were retrospectively evaluated. Thirty-two



control subjects (normal and overweight/obese participants with or without type 2 diabetes) were previously studied.
Dexamethasone was infused at 1 mg/h for 4h. Plasma cortisol and ACTH were measured at -60 min (baseline), -5 min, +3h,
+4h, +5h and at +23h and +23.5h on Day 2.

Results: Day 2 cortisol level of >130 nmol/L (or >30% of baseline) diagnosed CS with 99% sensitivity and 91% specificity. CDa
group demonstrated partial suppression of cortisol, with rebound hypercortisolism on day 2 in 88% of patients. Six patients in
CDb with suspected recurrence had day 2 cortisol levels <130 nmol/L. Cortisol levels did not suppress in AC or EAS. In 9 of 69
patients with LPC, day 2 cortisol overlapped with CS. Control subjects showed marked suppression of cortisol, maintained on
Day 2.

Conclusion: IVDST has high sensitivity for diagnosis of CS. False negative results may occur in patients with surgically-proven
CD when IVDST is performed during mild disease, quiescent phase, early recurrence, or with low volume ACTH-secreting
pituitary tumour. The specificity of 91% is lower than previously reported (96%), highlighting the importance of long-term follow-
up of LPC. Because only four EAC were studied, the utility of IVDST in differential diagnosis of ACTH-dependent CS is uncertain.

The use of saline suppression test parameters to predict bilateral subtype of primary
aldosteronism - an international multicentre study
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Background: The saline suppression test (SST) serves to confirm the diagnosis of primary aldosteronism (PA) while adrenal
vein sampling (AVS) determines PA subtype. AVS however, is invasive, expensive and has limited availability. An accurate
prediction of bilateral adrenal hyperplasia (BAH) based on SST could spare AVS in a significant cohort of patients. Our previous
study suggested that a combination of plasma aldosterone concentration (PAC) <300 pmol/L and a reduced aldosterone-renin-
ratio (ARR) following recumbent SST was 96.8% specific for predicting BAH in 121 patients [1].

Aim: To validate our criteria in an independent, international PA cohort, and to determine whether imaging characteristics, sex
and potassium concentration might improve the accuracy of predicting BAH.

Methods: 289 patients were recruited (78 from Melbourne, Australia, 106 from Chongging, China and 105 from Tokyo, Japan).
Data including patient demographics, blood pressure, potassium supplementation and antihypertensive treatment; in addition to
SST, adrenal imaging and AVS results were retrospectively analysed. Patients were subtyped based on AVS into unilateral
aldosterone-producing adenoma (APA), BAH or indeterminate PA.

Results: At baseline, patients with BAH were more likely to be females with a lower PAC and higher serum potassium compared
to those with APA in all cohorts. Following saline infusion, patients with BAH achieved a lower PAC compared to those with APA
in all cohorts. Our criteria provided a specificity of 88.2%, 97.0% and 100.0% in the Australian, Chinese and Japanese cohorts
respectively for predicting BAH. AVS could have been spared in 36.4%, 22.2% and 38.1% of BAH patients in the respective
cohorts. Additional parameters including the absence of adrenal mass on CT, normokalaemia and female sex did not improve
the predictive accuracy.

Conclusion: In recumbent SST, the criteria of PAC <300 pmol/L and a lower ARR post-saline are robust for predicting BAH in
both Australian and Asian populations.
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1. 1. Hashimura H, et al. Saline suppression test parameters may predict bilateral subtypes of primary aldosteronism. Clin
Endocrinol. 89(3):308-313,2018.

Pre-operative mineralocorticoid receptor antagonist reduces postoperative hyperkalaemia in
patients with Conn Syndrome
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BACKGROUND The pre-operative use of mineralocorticoid receptor antagonists (MRA) in patients with unilateral forms of

primary aldosteronism (PA) is not consistent. Postoperative hyperkalaemia after adrenalectomy for PA management has been

reported in up to 16% of patients (1,2). It is unclear whether pre-operative MRA can optimise peri-operative blood pressure and

potassium control, and reduce the incidence of postoperative hyperkalaemia.

OBJECTIVE This study aimed to investigate the effect of pre-operative MRA on peri-operative blood pressure and potassium

concentration, and the incidence of postoperative hyperkalaemia in patients undergoing unilateral adrenalectomy for the

treatment of PA.

METHODS In this retrospective cohort study, a total of 96 patients with unilateral PA from a tertiary endocrine surgery database

were included for analysis. Seventy-t hr ee pati ents ( 6 MRAGe rgartoiuvpe) MRAC ew hvi-B&RA@r3g rpat plent s
did not. The main outcome measures included the incidence of postoperative hyperkalaemia within 2 years after adrenalectomy,

in addition to blood pressure and serum potassium concentration just prior to surgery.

RESULTS Spironolactone, an MRA, was administered at a median dose of 75mg for four months pre-operatively. The prevalence

of postoperative hyperkal aemi-MMR#Was gs b4g piebetkcsa matfltye rh isguhregre riyn tchoempdéaN o
group (35% vs 11%, p=0.014, Figure 1). Logistic regression found the use of MRA to significantly predict a lower incidence of

postoperative hyperkalaemia after adjusting for age, sex, baseline aldosterone-to-renin ratio and potassium concentration (b=-
2029,p=0.012). Prior to surgery, patients in t hassidnvteBedtraipnwith p had nor
fewer antihypertensive medications and no potassium supplements.

CONCLUSION Pre-operative MRA use was associated with optimal perioperative blood pressure and normalised serum

potassium in addition to a lower incidence of postoperative hyperkalaemia. MRA should be considered standard treatment for

patients awaiting surgery for PA.

Figure 1: The prevalence of postoperative hyperkalaemia in the ‘MRA’ and ‘No-MRA’
groups
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1. 1. Fischer E, Hanslik G, Pallauf A, Degenhart C, Linsenmaier U, Beuschlein F, et al. Prolonged Zona Glomerulosa
Insufficiency Causing Hyperkalemia in Primary Aldosteronism after Adrenalectomy. The Journal of Clinical Endocrinology
& Metabolism. 2012 Nov 1;97(11).

2. 2. Tahir A, McLaughlin K, Kline G. Severe hyperkalemia following adrenalectomy for aldosteronoma: prediction,
pathogenesis and approach to clinical management- a case series. BMC Endocrine Disorders. 2016 Dec 27;16(1).
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Introduction:

Primary aldosteronism (PA) affects 3%-13% of hypertensive patients in the primary care setting and up to 30% in the hypertensive
referral units. Although the Endocrine Society Guidelines recommend screening for PA in patients with severe or treatment-
resistant hypertension, the diagnosis of PA at an earlier stage of the disease has the potential to prevent end-organ damage and
optimise patient outcomes.

Objective:
This study aimed to estimate the cost effectiveness of screening for PA in treatment- and disease (cardiovascular disease and
stroke)-naive hypertensive patients.

Methods:

A Markov Model was used to compare the costs and effectiveness of screening for PA. Within the model, a 40-year-old patient
with hypertension went through either the screened or unscreened arm of the model and was modelled until age 80 or death. In
the screening arm, the patient underwent screening and standard diagnostic testing for PA. The main outcome of interest was
the Incremental Cost Effectiveness Ratio (ICER) and a willingness to pay threshold of AU$50,000 was used.

Results:

Screening hypertensive patients for PA as compared to not screening attained an ICER of AU$21,768 per quality-adjusted life
year gained. The results were robust to different sensitivity analyses, in particular, screening was cost-effective irrespective of
the discount rate and duration of follow-up beyond 5 years.

Discussion and Conclusion:

The results from this study demonstrated that screening all hypertensive patients for PA from age 40 is cost-effective because
the ICER is lower than the willingness to pay threshold. The data suggest that screening for PA should be performed before the
development of severe or treatment-resistant hypertension in the Australian healthcare setting.

Low blood levels of testosterone and DHEA are associated with an increased risk of ischemic
cardiovascular events in older women
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Background

Whether higher circulating testosterone is favourable or disadvantageous for ischemic cardiovascular risk and total mortality in
older women is not known

Methods

Australian women, aged 70+ years, with no prior cardiovascular disease events, dementia, or physical disability were recruited
between 2010 and 2014. The primary endpoint for this study was major adverse cardiovascular events (MACE): fatal coronary
heart disease (excluding heart failure), nonfatal myocardial infarction, and fatal or nonfatal ischemic stroke. All-cause mortality
was examined. Sex steroids were measured by liquid chromatography, tandem mass spectrometry.

Results

Of the 9187 Australian female participants, 6392 provided biobank samples and 6358 had sex steroid measured. The included
women were aged 70 to 94-8 years, median (IQR)= 73.9 (5.8). Most (98-9%) were of European ancestry, 66% had two or more
cardiovascular disease risk factors and 31% were obese. After a median of 4.5 years of follow-up (28,187 person-years) 158 of
the 6358 women experienced a first ever MACE, an incidence rate of 5.6/1000 person-years. After adjusting for likely
confounders including the number of known cardiovascular disease risk factors, the hazard ratio (HR) for women in the
4" (highest) quartile of testosterone compared with the 1 (lowest) quartile was 0.53 [95% Cl, 0.34-0.81, p=0.004]. The HR for
Q3 was significantly different from Q1 (p=0.03) and Q2 approached significance (p=0.06). Compared with Q1, all other DHEA
quartiles were associated with significantly lower risk of MACE in the fully adjusted models. Sex steroid concentrations were not
significantly associated with all-cause mortality.

Conclusions



Testosterone and DHEA concentrations above the lowest quartile in older women are associated with a reduced risk of a first
ever MACE. As the physiological effects of DHEA are mediated through its steroid metabolites, should these findings be
replicated, primary prevention trials of testosterone to prevent MACE in older women would be warranted.

Diagnosis of 21-hydroxylase deficient non-classic congenital adrenal hyperplasia and
heterozygosity by liquid chromatography and tandem mass spectrometry
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NCCAH is a key differential diagnosis for PCOS. NCCAH is diagnosed via the SST when 170HP is >30 nmol/L. Increasing use
of LC-MS/MS necessitates revision of this immunoassay-derived threshold. Heterozygotes (HTZ) may present for investigation
of hyperandrogenic symptoms [1]. As 170HP is normal in 20-70% of HTZ, diagnosis relies on expensive molecular studies. A
biochemical test for HTZ would economise use of molecular studies and support genetic counselling when genotyping is
unavailable. 21-deoxycortisol (21-DF) may be useful for HTZ diagnosis[2-4].

We aimed to define LC-MS/MS-specific criteria for NCCAH and HTZ.

From Pathwest QEIl laboratory database, we identified genotyped females>15yrs who had undergone an SST cmsms from
January 2010 to June 2017, and prospectively recruited hyperandrogenic females referred for an SST from June 2017 to August
2021. Steroids were compared among genetically confirmed PCOS, HTZ and NCCAH.

17 OHP c.usvs results were available for n=81 (53 PCOS, 19 HTZ and 9 NCCAH). 21-DF was also estimated in n=36 (21 PCOS,
9 HTZ and 6 NCCAH). The best single parameter to discriminate HTZ from PCOS was 21-DF3gmins.

Diagnostic thresholds to distinguish HTZ (plus NCCAH) from PCOS

~N o o WDN PR

Parameter Optimal Threshold
21-DF30mins 1.01 nmol/L

17 OHPeax 8.05 nmol/L
(21DF+170HP)/cortisolgominsx1000 13.6 (unitless)
Diagnostic thresholds for NCCAH

Parameter Optimal Threshold
Basal 17 OHP 3.55 nmol/L

17 OHPeax 20.7 nmol/L

Basal 21-DF 0.31 nmol/L
21-DFpeax 13.31 nmol/L

Conclusion: ACTH-stimulated 21-DF and 170HP measured by LC-MS/MS permit excellent discrimination between HTZ and
PCOS. Thresholds for NCCAH are lower by LC-MS/MS than those defined by immunoassays.

1. 1. Neocleous, V., et al., Phenotypic variability of hyperandrogenemia in females heterozygous for CYP21A2 mutations.
Indian J Endocrinol Metab, 2014. 18(Suppl 1): p. S72-9.

2. 2. Costa-Barbosa, F.A., et al., Superior discriminating value of ACTH-stimulated serum 21-deoxycortisol in identifying
heterozygote carriers for 21-hydroxylase deficiency. Clinical Endocrinology, 2010. 73(6): p. 700-706.

3. 3. Costa-Barbosa, F.A., et al., Reassessment of predictive values of ACTH-stimulated serum 21-deoxycortisol and 17-
hydroxyprogesterone to identify CYP21A2 heterozygote carriers and nonclassic subjects. Clin Endocrinol (Oxf), 2021.

4. 4. Kulle, A.E., et al.,, LC-MS/MS based determination of basal- and ACTH-stimulated plasma concentrations of 11 steroid
hormones: implications for detecting heterozygote CYP21A2 mutation carriers. European Journal of Endocrinology, 2015.
173(4): p. 517-24.
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miR-23b-3p is involved in regulating human endometrial receptivity implying arole in
implantation
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The human endometrium undergoes dramatic remodelling and molecular changes throughout the menstrual cycle that are
essential for successful blastocyst attachment in the receptive, mid-secretory phase. microRNA (miR) levels are altered in the
receptive phase and are thought to play a role in blastocyst implantation. miR-23b-3p is known to be differentially expressed in
the endometrium of women with normal fertility compared to infertility. We aimed to investigate the expression of miR-23b-3p in
human endometrium across the menstrual cycle, its function, and mechanisms of action in receptivity. Using qPCR, we
demonstrated that miR-23b-3p was significantly upregulated in the fertile endometrium of the mid-secretory (receptive) compared
to proliferative (non-receptive) phase (p<0.05). miR-23b-3p was identified in both the epithelium and stroma, with highest
expression found in the endometrial epithelium during the mid-secretory phase. Ishikawa cells (endometrial epithelial cell line)
and primary endometrial epithelial cells (EEC) were used to determine the effect of miR-23b-3p overexpression on adhesive
capacity to trophectodermal spheroids. Overexpression of miR-23b-3p improved the adhesive capacity of endometrial epithelial
cells (p<0.05). miR-23b-3p predicted mMRNA targets (n=11) were investigated using gPCR and MET, SFRP4 and ACADSB were
significantly downregulated in miR-23b-3p transfected EEC compared to scramble control (p<0.05). Mass spectrometry analysis
was performed comparing Ishikawa cells overexpressing miR-23b-3p and control. 59 proteins were differentially expressed
(p<0.05). STRING network analysis revealed significant protein interactions (protein-protein enrichment p-value<0.05), with
functional enrichment in focal adhesion, integrin-mediated cell adhesion, cell-substrate junction pathways. Of the 59 differentially
expressed proteins, 9 were predicted miR-23b-3p targets in the miRWalk database. Our data demonstrated that miR-23b-3p is
likely a critical regulator of epithelial adhesion and endometrial receptivity. miR-23b-3p could serve as a diagnostic to identify
which women may benefit from personalised therapeutics, specifically that target miR-23b-3p to improve receptivity, implantation
potential and the establishment of pregnancy.

High-throughput in vitro screening identified Nemadipine-A that suppressed embryo
implantation in vitro and in vivo
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Nowadays, different approaches are used to inhibit follicular development prevent ovulation, fertilization and embryo implantation
for contraception. Hormonal contraceptives are commonly used to inhibit ovulation but are associated with many side effects. To
identify novel non-hormonal compounds as contraceptives to prevent embryo implantation, we established a high-throughput
human spheroid-endometrial epithelial cell co-culture model to screen the Library of Pharmacologically Active Compounds
(LOPAC) for small molecules that affect the attachment of trophoblastic spheroids (blastocyst surrogate) onto endometrial
epithelial cells (endometrium surrogate). A total of 174 out of 1280 LOPAC compounds significantly suppressed BeWo spheroid
attachment onto endometrial Ishikawa cells. One of the top 20 active compounds (P11B5, Nemadipine-A) having the lowest
cytotoxicity in Ishikawa cells was selected for further study. Nemadipine-A at 10 uM also significantly suppressed the attachment
of BeWo spheroids onto endometrial epithelial RL95-2 cells (41.3 vs 52.3 %, p<0.01) and primary human endometrial epithelial
cells (hEECs, 6.5 vs 17.1%, p<0.01) collected on LH+7/8 days. The suppressive effect on embryo implantation was also observed
after transcervical injection of Nemadipine-A (100 pg/kg) or Misoprostol (250 pg/kg) but not Nemadipine-A at 10 pg/kg into mouse
uterine cavity on 1.5 days post coitum (dpc) when compared with the controls. The expressions of endometrial receptivity markers
integrin aV (ITGAV), mucin-1 (MUC1) but not b-catenin (CTNNBL1) transcripts were statistically reduced on 2.5 dpc when
compared with the untreated control. In sum, LOPAC screening identified Nemadipine-A as an inhibitor of spheroid attachment
onto Ishikawa, RL95-2 cells and primary hEECs. The suppressive effect on mouse embryo implantation of Nemadipine-A may
work through regulating endometrial receptivity molecules ITGAV and MUC1. Nemadipine-A can be a potential non-hormonal



contraceptive drug inhibiting the implantation process. [Supported grants: the Sanming Project of Medicine in Shenzhen, China
(SZSM201612083), Shenzhen Key Medical Discipline (SZXK2020089), General Research Fund, Research Grants Council, Hong
Kong (17120720)]
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Endometrial cancer is the most commonly diagnosed gynecologic malignancy in women after breast, lung and colorectal cancer.
Despite numerous scientific advances, the incidence and mortality rate of endometrial cancer continues to rise. Considerable
research effort has been placed on understanding the pathogenesis of this disease. Emerging evidence now suggests a putative
role of the (pro)renin receptor ((P)RR), in the ontogenesis of endometrial cancer. Support for this notion arises from literature
implicating the (P)RR in breast cancer and pancreatic carcinoma pathophysiology by virtue of its role in proliferation,
angiogenesis, fibrosis, migration and invasion.

In view of these data, we aimed to investigate the functional role of the (P)RR in human endometrial cancer progression and
development. To this end, we employed an siRNA-mediated knockdown approach to abrogate (P)RR expression in the
immortalized endometrial epithelial cell lines; Ishikawa, AN3 CA and HEC-1-A and examined cellular proliferation and cellular
viability. To further extend these analyses we also carried out a sophisticated proteomic screen, to explore potential pathways
via which the (P)RR is acting in endometrial cancer physiology. These data confirmed that the (P)RR is critical for endometrial
cancer development, contributing to both its proliferative capacity and in the maintenance cell viability. This is likely mediated
through proteins such as MGA, SLC4A7, SLC7A11 or DHRS2, which were reduced following (P)RR knockdown. These putative
protein interactions/pathways, which rely on the presence of the (P)RR, are likely to contribute to endometrial cancer progression
and could therefore, represent several novel therapeutic targets in the treatment of this cancer.

Altered epigenetic programming of oocytes modulates offspring growth and accelerates bone
development
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Epigenetic programming in the germline is considered to affect development in offspring, but the mechanisms are poorly
understood. Embryonic Ectoderm Development (EED) is essential for Polycomb Repressive Complex 2 (PRC2) function, which
epigenetically regulates developmental genes in bone. PRC2 is a known regulator of bone stem cell differentiation and is
implicated in maintenance of adult bone health. De novo germline mutations in human EED result in Cohen-Gibson syndrome,

characterized by overgrowth, accelerated bone aging and skeletal

programming and consequent offspring development is poorly understood.

To determine the role of EED in oocyte programming, we developed a mouse model in which Eed is specifically deleted in growing
oocytes. This model facilitates the production of genetically identical heterozygous offspring from oocytes with differences in their
epigenetic heritage. We predicted that offspring from oocytes lacking EED would have impaired bone development, as well as
compromised bone maintenance and repair.

Loss of EED in oocytes resulted in the de-repression of 244 genes (FDR<0.05) that were primarily associated with fetal
development, including bone formation. MicroCT analyses demonstrated that postnatal day 3 offspring from oocytes lacking EED
exhibited greater bone mineral density, increased mineralised bone length (p<0.05, n=8-10) and bone width (p<0.0005, n=8-10).
Histological and RNAseq analyses revealed that loss of EED in oocytes resulted in an increased hypertrophic zone (p<0.05, n=8-
12) and dysregulation of 312 genes (FDR<0.05) in E17.5 femoral growth plates, indicative of abnormal transcriptional regulation
and chondrocyte differentiation in heterozygous experimental offspring, compared to genetically identical heterozygous controls.

Together, these data strongly suggest that altered EED-dependent oocyte programming results in postnatal overgrowth and
altered bone development, including similarities to skeletal defects associated with Cohen-Gibson syndrome. This model will be



used to identify how inherited epigenetic information controls early life and long-term skeletal development and health.
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Polycomb-dependent epigenetic programming in the oocyte modulates brain development and
behaviour in offspring
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Epigenetic information transmitted by eggs and sperm is thought to affect offspring development, but the mechanisms involved
are poorly understood. Determining the molecular basis for epigenetic inheritance is critical given that the germline activity of
epigenetic modifying enzymes can be altered by environmental influences, such as diet and drugs, with subsequent impacts on
inheritance.

Embryonic Ectoderm Development (EED) is a core component of Polycomb Repressive Complex 2 (PRC2), which is a highly
conserved epigenetic regulator required in oocytes for growth and development in offspring. PRC2 catalyses tri-methylation of
lysine 27 in histone 3 (H3K27me3), thereby repressing developmental genes in multiple tissues.

To determine the role of PRC2 in programming inherited impacts on brain development and behaviour, we deleted EED only in
growing mouse oocytes and analysed outcomes in offspring. This model enabled the study of epigenetic inheritance through the
production of genetically identical offspring from eggs that lacked EED-dependent epigenetic programming. Consistent with a
role for EED-dependent maternal programming, oocytes lacking EED had severely depleted H3K27me3 and an extensive range
of neurodevelopmental genes were de-repressed. Moreover, histological and immunofluorescence analyses of key neurological
markers in the developing brain revealed significant neurological developmental delay in embryonic offspring from oocytes in
which Eed was deleted. Additionally, these offspring had significantly reduced brain weight at birth compared to genetically
identical controls (n=59, p<0.005), indicative of altered brain development, and current RNA sequencing of developing cortex is
expected to identify pathways that are dysregulated. Extensive behavioural testing in adult mice revealed that offspring from
oocytes lacking EED had a severely blunted response to the challenge drug methamphetamine, compared to genetically identical
control offspring (n=113, main effect of drug: p<0.001).

These data provide evidence that EED-dependent epigenetic programming in the oocyte plays an essential role in regulating
non-genetic inheritance of brain development and behaviour.



Human endometrium derived mesenchymal stem cells and exosome: understanding their
phenotype for therapeutic prospects
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Background: Human endometrium harbors a rare population of SUSD2* perivascular/highly clonogenic mesenchymal stem cells
(eMSC) that can be harvested as an office-based procedure without anaesthesia.

Aim: To define the in vitro secretory and phenotype profile eMSC that can predict their mechanism of action and functional
behaviour in vivo, and to determine eMSC-derive exosomes-cargo and their therapeutic potential.

Methods: SUSD2* eMSC were expanded in serum-free media/TGF-b R i n h i b-01). BxosonjeA &e3e isolated from the
conditioned medium using differential ultra-centrifugation. They were characterised using Western blot analysis for exosome
markers, ZetaView® for size analysis, particle count and transmission electron microscopy (TEM) for morphology. Quantitative
mass spectrometry was performed to identify exosome cargoes and differential protein content. eMSC/A83-01 were also primed
with inflammatory cytokines TNF-U a n dg fér F2Mours. Conditioned media and cells were assessed for secretory and surface
expression phenotype.

Results and conclusions: Our comprehensive protein cargo analysis of eMSC exosomes showed that eMSC/A83-01 secreted
a wide range of pro-angiogenic, anti-fibrotic molecules and anti-inflammatory cytokines compared to untreated eMSC. sEV
expressing Alix, TSG101 and Syntenin-1 with ~120nm and central depression were identified. eMSC/A83-01 had low
immunogenicity before and after exposure to inflammatory cytokines with no expression of HLA-DR and CD86 but high
expression of immunomodulatory molecules HLA-ABC, CD200 and CD274. eMSC are at immune haemostasis and only secreted
IDO and PGE2 after priming with inflammatory cytokines demonstrating dampening effect on multiple immune cells including T-
cell proliferation and NK-mediated apoptosis. In addition, eMSC/A83-01 had significantly decreased CD142 expression, indicating
a low procoagulant effect however, this increased after inflammatory activation indicating a pro-angiogenic effect in an
inflammatory environment. In conclusion, A83-01-treated eMSCs have enhanced therapeutic properties, suggesting their broad
potential for allogenic cell-therapies or cell-free exosomes in regenerative medicine.

Investigating arole for the hypoxia-inducible factor EPASL1 in spermatogonial stem cell
function
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Spermatogoni al stem cells (SSCs) reside within an O6openselhi ched in
renewal versus differentiation. It has been proposed that vicinity to testicular vasculature (and thus oxygen availability) may

influence SSC fate, as is the case multiple stem cell niches. In support of this, our analysis of single cell RNA-sequencing (SCRNA-

seq) data produced from postnatal day 6 mouse spermatogonia revealed enrichment of hypoxia-inducible transcription factors

(HIFs) in the SSC population (Gfral+, Id4+). Contrastingly, normoxia-responsive factors that tag HIF proteins for degradation

were enriched in progenitor (Neurog3+, Sox3+) and differentiating (Stra8+, Kit+) spermatogonia. We elected to further
characterise HIF2A ( fEPA®%¥Gptrarsgepia neosse toddentifyy SSCs (GFPt6Be i ght 6 cel | s) . U
immunofluorescence techniques, over 90% of SSCs were found to express EPAS1, compared to <10% of progenitor

spermatogonia (P<0.001). Similarly, when Id4-eGfpmi ce wer e injected with o6éhyp-assogipjedobed (pi m
protein adducts were identified in >80% SSCs compared to <10% progenitor spermatogonia (P<0.001). To determine a functional

role for EPASL1 in SSC regulation, a germline-specific Epasl-k noc ko u t mouse | i Bpasl-wwK © &EpaglekDuced (i
males are fertile up to 6 months of age (breeding study ongoing), however quantitative differences in spermatogenesis are

apparent. Notably, at 6 months, Epas1-cKO testis weight is increased by 10%, epididymis weight by 30%, and caudal sperm

concentration by 10%, when compared to control animals (n=1). Contrastingly, sperm motility and viability are decreased by 65%

and 40%, respectively. Quantitative differences in sperm production in Epas1-cKO mice may suggest perturbation of mitosis in

slow-cycling SSCs, or a shift in the SSC-progenitor equilibrium: possibilities that are currently under investigation. These data

suggest that at least a subset of SSCs preferentially reside in hypoxic microenvironments in the testis, and that HIFs may influence

cell fate decisions and/or mitotic regulation in these cells.

Anti-viral defences in the male reproductive tract: Expression and localisation of the novel
type | interferon epsilon
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I nterferon epsi | olmterfetord constjutivelaexpnesseckein fentalg ©eproductive epithelia, protects female mice

againstsexual 'y transmitted viruses. Production, cellular Il ocalization,
been studied previously. Since many viruses, including HIV, HSV2, HepB, mumps, Zika, and SARS disrupt male reproductive

function, investigation of this potent anti-viral agent in the male was warranted.

Expression and localization of 1 fn0O in the male reproRARinti ve trac
25 and 56 day old wild-type mice relative to | f ‘mmige (n = 8/genotype). Wild-type testes between days 5 and 180 were examined

to determine | f expfession during postnatal development. Cellular sites of production were determined in individual testicular

cell types isolated from 44 day old mice using Percoll gradient centrifugation, centrifugal elutriation and lectin-adherence.

Il fn0 was differentially expressed within the male reproductive t
epididymis, and low in the vas deferens at both day 25 (prior to the completion of sperm production), and day 56 (mature

spermatogenesis). Testicular | f firsKkappeared between day 20 and 25, and was expressed in meiotic and post meiotic germ

cells, and in interstitial cells, particularly macrophages. Interferon-stimulated genes (ISG), such as Isg15, Irf7, and Oasl2,

displayed low expression in the testis, and gradually increased towards the cauda epididymis and vas deferens, in parallel with

other type-| interferons, such as Ifnb1. Unlike in the female, | f defitiency did not reduce ISG expression within the male

reproductive tract.

Constitutive expression of lfnd in the mature testis, fttadbe regi on
suggests a cruci al inmateienmdnaregulatidn and protection, etereds othet type- interferons may play a
more significant protective role in the distal epididymis.

The canonical Katanin complex is essential for fertility during early embryonic mitoses but not
in meiosis

Wai Shan Yuen?, Qing-hua Zhang?, Jessica Dunleavy?, Inwon Lee!, Deepak Adhikari, Moira O'Bryan?, John Carroll*

1. Biomedicine Discovery Institute, Clayton, VIC, Australia

2. School of BioSciences, The University of Melbourne, Parkville, Victoria, Australia

Microtubule dynamics are essential for the production of a normal meiotic spindle and fertile oocyte. Microtubule severing by the
Katanin protein family has been identified as a means of regulating microtubule function. Katanin is an evolutionarily conserved
microtubule-severing complex consisting of Katnal, a severing enzyme and Katnbl, a regulatory subunit. The aim of this study
was to investigate the role of katanin-mediated microtubule severing in meiotic and mitotic divisions of the oocyte and early mouse
embryo.

We developed two conditional knockout mouse models by crossing Katnal or Katnb1-floxed mice with Zp3-Cre mice. Breeding
experiments show infertility in the Katnb1”, and subfertility in the Katnal®” mice. Focusing on the Katnb1?), we saw no
difference in the first meiotic spindles compared to controls but at metaphase |l, there was a significant increase in spindle
abnormalities (20.0% vs 37.0%; p<0.05). After IVF with wildtype sperm to create heterozygous embryos, there was no significant
effect on the rate of 2-cell or blastocyst formation, however blastocysts were significantly smaller, with fewer cells (49.5 vs 17.6;
p<0.0001) which had a 100% increase in nuclear volume. To examine the role of Katnbl in the absence of the paternal allele,
diploid homozygous Katnb1” embryos were generated by parthenogenetic activation. The complete absence of Katnb1 resulted
in only18.3% of 1-cell embryos reaching the blastocyst stage compared to 79.2% of controls (p<0.01), and the blastocysts
generated were morphologically abnormal, with very low cell numbers (71.7 vs 11.5; p<0.0001) and a 100% increase in average
nuclear volume. Time-lapse imaging revealed a high incidence of mitotic failure, asymmetric cell division in the first few mitotic
cell divisions of Katnb1parthenogenetic embryos.

In summary, Katnb1" is essential for fertility and plays critical roles in spindle formation and function during MIl and the early
embryonic cell divisions.

Prenatal Alcohol Exposure and Mental lliness

Karen Moritz!, Danielle Burgess?
1. University of Queensland, St Lucia, Qld, Australia

High dose alcohol consumption during pregnancy increases the risk for a plethora of adverse offspring outcomes. Both clinical
and pre-clinical studies have demonstrated prenatal alcohol exposure can contribute to offspring with neurodevelopmental,
cognitive and social deficits, as well as psychiatric illnesses, such as depression and anxiety. However, much less evidence is
available on the effects of low dose and alcohol exposure in early pregnancy on mental health outcomes. This is critically
important as many women have unplanned pregnancies and are consuming alcohol prior to pregnancy recognition.

We have developed a rodent model of moderate prenatal alcohol exposure that is confined to time around conception. Both male

and female offspringe x posed to this O6peri con deegoped ateredl nduroendlocrinehfonttion(aRdC: Et OH)
behaviour. PC:EtOH exposure resulted in a significant increase in depressive- and anxiety-like behaviours as well as altered

social phenotypes. Interestingly, PC:EtOH exposure reduced basal plasma corticosterone concentrations in female but not male

offspring. In early life, there was no impact of PC:EtOH on plasma corticosterone responsiveness however, in aged

offspring, stress-induced plasma corticosterone and the pressor response to restraint were significantly reduced in female

offspring. Adrenal and hypothalamic mRNA expression of genes regulating glucocorticoid production were not overtly

altered by PC:EtOH. However, aged female offspring exposed to PC:EtOH, demonstrated increased expression of the
glucocorticoids receptor in the hippocampus, suggesting altered hypothalmic-pitutary-adrenal (HPA) regulatory pathways.



This study supports the hypothesis that alcohol exposure even prior to implantation programs sex-specific alterations in offspring
in a rodent model. Effects of alcohol on the maternal HPA and related physiological changes as a consequence
of PC:EtOH are likely to underlie behavioural outcomes observed in this study. This research highlights the importance of public
health messaging recommending abstinence from alcohol as part of preconception planning.

Prenatal Androgen Excess Impairs Sexual Behavior in Adult Female Mice: Perspective on
Sexual Dysfunction in PCOS

Nina Donaldson?, Mel Prescott!, Rebecca E Campbell %, Elodie Desroziers®

1. Center for Neuroendocrinology and Department of Physiology, Otago School of Medical Sciences, University of Otago,
Dunedin, New Zealand

Polycystic ovary syndrome (PCOS) is the most common infertility disorder worldwide, affecting 5-20% of reproductive aged
women [1]. PCOS is characterised by high circulating androgen levels, oligo- or anovulation, and polycystic ovarian morphology
[1]. PCOS patients also experience sexual dysfunction, such as decreased sexual desire, increased sexual dissatisfaction and
gender dysphoria [2-4]. The origins of these sexual difficulties remain unidentified. The well-characterized prenatally
androgenized (PNA) mouse model of PCOS exhibit an adult hyperandrogenism, impaired sex steroid feedback and alterations
in the neuronal network regulating reproductive function [5]. Thus, the PNA model of PCOS provides a powerful, pathology-based
model to unravel a potential biological origins of sexual dysfunction in PCOS. We hypothesized that the PNA mouse model of
PCOS will exhibit an impairment of female sexual behaviours. To model PCOS, female dams received injections of
dihydrotestosterone (PNA) or oil vehicle (VEH) daily from gestational day 16 to 18. Adult female offspring were ovariectomized
and implanted with a silastic capsule of estradiol to examine the female-typical sexual behaviour, lordosis; partner preference
and male-like sexual behaviour. PNA females exhibited an overall reduction in lordosis behaviour compared to VEH females

(p<0.01). Interestingly, partner preference and male-l i ke sexual behaviour wer enotfemadst er ed

These results show for the first time that prenatal androgen exposure impairs sexual function. Neuronal activation after sexual
behaviour is mainly not affected by prenatal androgen excess except in one part of the brain: the dorsomedial hypothalamus
where a decrease in cFos immunoreactivity has been observed. Current experiments are underway to determine the neuronal
target of prenatal androgen exposure implicated in the central control of lordosis. Taken together, this study open novel
perspective on the origins of sexual dysfunction in women with PCOS and further investigation still remains to understand the
biological mechanism of prenatal androgen exposure on the female brain and sexual function.

1. Lizneva D, Suturina L, Walker W, Brakta S, Gavrilova-Jordan L, Azziz R. Criteria, prevalence, and phenotypes of
polycystic ovary syndrome. Fertil Steril. 2016;106:6-15.

2. Fliegner M, Richter-Appelt H, Krupp K, Brunner F. Sexual Function and Socio-Sexual Difficulties in Women with Polycystic
Ovary Syndrome (PCOS). Geburtshilfe Frauenheilkd. 2019;79:498-509.

3.  Kowalczyk R, Skrzypulec V, Lew-Starowicz Z, Nowosielski K, Grabski B, Merk W. Psychological gender of patients with
polycystic ovary syndrome. Acta Obstet Gynecol Scand. 2012;91:710-4.

4. Mansson M, Norstrom K, Holte J, Landin-Wilhelmsen K, Dahlgren E, Landen M. Sexuality and psychological wellbeing in
women with polycystic ovary syndrome compared with healthy controls. Eur J Obstet Gynecol Reprod Biol. 2011;155:161-
5.

5.  Ruddenklau A, Campbell RE. Neuroendocrine Impairments of Polycystic Ovary Syndrome. Endocrinology. 2019 Oct
1;160(10):2230-2242.

Metabolic Sensing of Food Availability Integrates Hunger with Motivation and Adaptive
Behaviour

Zane Andrews!

1. Monash University, Clayton, VIC, Australia

The motivation to seek palatable, energy-dense food evolved as a key mechanism for survival and maturation in an environment
with limited food availability. Given that heightened motivation for palatable food in an environment of low food availability shaped
an evolutionary benefit, it is not surprising that neural circuits controlling and responding to body weight have a profound effect
on motivation and adaptive behaviour. We are particularly interested in how the brain senses low food availability to appropriately
control motivated and adaptive appetitive behaviours, such as increase exploration and reduced anxiety. An understanding of
these processes may offer insight into the pathogenesis of obesity or altered behavioural control as seen in eating disorders. The
peripheral hormone ghrelin and its key neural target population, Agouti-related peptide (AgRP) neurons, are critical components
of t h e redpondeytod lminger and low food availability. Ghrelin is often referred to as a hunger-signalling hormone
and AgRP neurons are often referred as hunger-sensing neurons. In this talk | will discuss how AgRP neurons and ghrelin
receptor-expressing neurons respond to hunger and influence behavioural responses to ensure adequate food consumption.
This includes the impact on motivated behaviour through dopamine signalling and adaptive behaviours involved in mood
control.

The Role of Microglia in Regulating Satiety and Cognition

Sarah Spencer?
1. RMIT University, Melbourne, Vic, Vic, Australia



Microglia have myriad roles in the central nervous system additional to their immune ones. However, their functions in the healthy
adult remain poorly understood. To understand how microglia contribute to regulating satiety, feeding and cognitive function in
healthy individuals, we developed a Wistar rat with a diphtheria toxin receptor in the promoter region for the fractalkine receptor
(Cx3crl), which is expressed on microglia and monocytes. This model allows acute microglial and monocyte ablation (followed
by repopulation) upon application of diphtheria toxin, enabling us to directly assess microglial function. Short-term
microglial ablation in these rats leads to a dramatic weight loss that is largely accounted for by an acute reduction in food
intake, with these rats showing a particular aversion to highly palatable food. This weight loss and anorexia are not likely due to
a sickness response since the rats do not display peripheral or central inflammation, withdrawal, anxiety-like behavior, or nausea-
associated pica. Hormonal and hypothalamic anatomical changes are largely compensatory to the suppressed food intake, which
occurs in association with disruption of the gustatory circuitry at the paraventricular nucleus of the thalamus. With this model, we
also show that cognition in the novel object and place recognition tasks is entirely unaffected by acute microglial ablation.
However, when microglia repopulate the brain, learning and memory performance in these tasks is improved. This transitory
cognitive enhancement is associated with an ameboid morphology in the newly replaced microglial cells as well as with
differences in synaptic markers and the density of mature hippocampal synaptic spines. Together these data indicate that
microglia are important for supporting normal feeding behaviors, as well as learning and memory. They suggest these cells may
be a useful potential target for satiety control and to strategically enhance memory; and that our understanding of microglia needs
to be expanded.

Multiscale analysis of single cell transcriptomics, human genetic association studies, and
knockout mouse models identifies genes and cell types associated with bone mineral density
and height

Ryan C Chai' 2, Mischa Lundberg® **, Monika Frysz® Weng Hua Khoo' 2, Paul Baldock! 2, Duncan Bassett’, Graham R
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Background: Bone mineral density (BMD) is a major determinant of bone strength and adult height reflects the outcome of
skeletal growth. Genome-wide association studies (GWAS) have identified hundreds of genomic regions associated with BMD
and height, however the underlying genes and cell types remain unclear. We hypothesised that integration of GWAS, single cell
RNA sequencing (scRNA-seq) data and knockout mouse (KO) models would identify genes associated with BMD and height in
a cellular context.

Methods: scRNA-seq was used to map the transcriptome of cells isolated from mouse femurs. Hypergeometric tests were used
to identify cell types enriched for genes involved in monogenetic skeletal disorders. MAGMA gene-set analysis was used in
conjunction with GWAS of 448,010 participants in the UK-Biobank Study to identify cell types that are enriched for BMD- and
height-associated genes. Skeletal phenotyping of 1000 KO mouse lines was used to validate the functional roles of identified
genes.

Results: scRNA-seq analysis of 133,942 cells identified 34 cell types with distinct transcriptional profiles. Osteoblasts and
osteoclasts were enriched for genes that cause monogenetic low and high bone mass skeletal disorders respectively, whereas
chondrocytes were enriched for genes involved in disorders of bone growth (P<3x107). MAGMA identified 3681 BMD- and 7382
height-associated genes (P<2.5x10°). Osteoblasts, endothelial and vascular smooth muscle cells were enriched for BMD-
associated genes, whereas chondrocytes were enriched for height-associated genes (P<5x10*). In-depth phenotyping of 1000
unselected KO mouse lines showed that cell type specific BMD- and height-associated genes are more likely to result in skeletal
abnormalities when deleted in mice (P<1x10%). Novel BMD-associated genes were identified, including the endothelial-specific
gene Slc9a3r2, which when deleted in mice resulted in reduced trabecular bone mass.

Conclusions: Our multiscale approach identified novel BMD- and height-associated genes, and the cellular context through
which they may function to regulate bone homeostasis and growth.
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Transcriptional mapping of the endosteal dormant tumour cell niche

Alexander P Corr'2, Ryan C Chai'2, Weng Hua Khoo' 2, James T Smith* 2, C. Marcelo Sergio!, Georgia McCaughan? 3,
John Moore?, Tri Phan®*, Paul A Baldock 5, Peter | Croucher®?

1. Bone Biology, Garvan Institute of Medical Research, Sydney, NSW, Australia

2. St Vincentds Clinical School , Faculty of Medicine, UNS W,

3. Department of Haematology, St Vincent's Hospital, Sydney, NSW, Australia
4. Immunology, Garvan Institute of Medical Research, Sydney, NSW, Australia
5. School of Medicine Sydney, University of Notre Dame Australia, Sydney, NSW, Australia

Sydne)



Despite advances in the treatment of primary cancers skeletal metastases remain a major cause of disease relapse and mortality.
Within bone, metastatic relapse results from the dissemination, long-term survival and eventual reactivation of dormant tumour
cells (DTCs). DTCs from many common cancers are found associated with cells neighbouring the endosteum, through a
mechanism that currently remains unclear. We hypothesised that tumour cell dormancy is controlled by specific interactions
between disseminated cancer cells and cells of the endosteal bone compartment.

Using murine models of bone metastasis, we isolated both dormant and reactivated myeloma, breast and prostate cancer cells
and performed single-cell sequencing to identify genes upregulated during dormancy. In parallel, we sequenced 133,942 cells
from the endosteal and marrow compartments, delineating 34 endogenous bone microenvironment cell types. Using this bone
cell map, we performed a ligand-receptor analysis to predict microenvironment crosstalk with DTCs, for myeloma, breast and
prostate cancer.

Across all cancer models, endosteal osteoblasts were most enriched for genes predicted to interact with DTCs (adjusted p
values i myeloma: 2.1x10°%, breast: 1.1x102%, prostate: 1.4x10%). Trajectory analysis of the osteoblast lineage revealed that
DTC crosstalk enrichment was highest in Cxcl12"9"-Lepr"s" mesenchymal stromal cells (MSCs) (myeloma: 7.6x10°, breast:
3.0x10%%, prostate: 9.5x102%). Comparison between cancers identified potential pan-cancer dormancy regulators, including MSC-
derived Gas6 binding to TAM receptors (Tyro3/AxI/Mertk) on DTCs which, when inhibited in vivo, released myeloma cells from
dormancy. A Cxcl12"9"-Lepr"d" MSC population was identified expressing DTC crosstalk genes (including Gasé) within the bone
microenvironment of myeloma patients via single-cell sequencing of trephine bone biopsies.

This study utilised transcriptional data to model intercellular communication between DTCs and the bone microenvironment.
Together, these data suggest osteoblastic MSCs are a key component of the dormant tumour cell niche and identify pan-cancer
therapeutic targets as candidates to prevent recurrence of skeletal metastases.

Sequential multi-dose zoledronate therapy prevents rebound bone loss following withdrawal
of RANKL inhibition
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Denosumab is an effective osteoporosis treatment, preventing bone loss by inhibiting RANKL. However, stopping denosumab
leads to rebound bone mineral density(BMD) loss due to accelerated bone resorption by osteoclasts observed as increasing
bone resorption markers. Sequential treatment with zoledronate(ZOL) after denosumab does not consistently prevent this bone
loss in patients. We hypothesised that sequential multi-dose ZOL would prevent bone loss following withdrawal of RANKL
inhibition.

Ten-week-old female C57BL/6 mice were treated with 2-weeks of thrice-weekly saline(vehicle) or OPG:Fc(10mg/kg) to inhibit
RANKL. Mice were then treated with single-dose ZOL(0.01mg/kg) at week 5(OPG+SZ), double-dose ZOL(OPG+DZ) at weeks
5+12, or saline(OPG+S). Longitudinal BMD and serum TRAP5b were measured. MicroCT and histology were performed on
samples harvested at week17.

Following OPG:Fc, BMD peaked at week10 in all OPG-treated groups(p<0.0001 vs vehicle. By week14, BMD normalised to
vehicle levels in OPG+S mice. OPG+SZ maintained higher BMD than OPG+S to study end(p<0.01). Importantly, BMD remained
higher in the OPG+DZ group compared to both OPG+S and OPG+SZ groups(p<0.001), from week10 to study end(A).

MicroCT showed higher femoral trabecular volume(BV/TV) in both OPG+SZ and OPG+DZ groups by 20 and 34% respectively
compared to OPG+S and vehicle(p<0.001)(B). Serum TRAP5b was significantly reduced compared to vehicle following OPG:Fc
in all treated groups(C). TRAP5b rose rapidly in OPG+S mice at week 12 to levels 68% higher than vehicle(p<0.0001). In ZOL-
treated mice, TRAP5Db rose to reach vehicle levels at week 12 and remained equivalent to vehicle to week17. Histological TRAP
analysis showed higher osteoclast numbers in both OPG+SZ and OPG+DZ groups compared to vehicle and OPG+S mice,
despite equivalent serum TRAP5b(D).

Our findings show that multiple-dose sequential ZOL is superior in preventing bone loss following withdrawal of RANKL inhibition
through suppressing osteoclast function, with no impact on rebound osteoclast formation. A multi-dose sequential zoledronate
strategy could be considered following denosumab cessation.
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Self-assessed limited mobility is associated with increased fracture risk in both women and
men in the 45 and Up Study

Dana Bliuc*?, Thach Tran 2, Dunia Alarkawi® 2, Weiwen Chen' 2, Robert D Blank?, Fiona Blyth®, Lyn March?, Jackie R
Center®?

1. Osteoporosis and Bone Biology, Garvan Institute of Medical Research, Darlinghurst, NEW SOUTH WALES, Australia

2. Faculty of Medicine, UNSW Australia, Sydney, NSW, Australia

3. Faculty of Medicine and Health, The University of Sydney, Sydney, NSW, Australia

Measured poor physical performance is associated with increased fracture risk. However, whether self-assessed limited mobility
is associated with fracture is unknown.

This study aimed to determine the association between self-reported limited mobility and 5-year fracture risk.

45 and Up is a prospective population-based cohort study with questionnaire data linked to mortality and hospital records. A
cohort of 122,233 women and 110,365 men with baseline questionnaire data on limited mobility at 1 kmself-as sessed as fiNot a

all, o AA | it tstlested. Faactdre evehts Wenetascertairzed from hospital records. Fracture risk was estimated using
gender-specific Cox proportional hazards models adjusted for age, weight, falls, and prior fracture.
Approximately 22% of women and men reported limited mobility (12% - A | i t t | eficA anodt 01)0 %t basel ine. Dur

years of follow-up, 6867 women and 4155 men experienced a minimal trauma fracture. Individuals with fracture were older, had

more comorbidities, falls and prior fractures and were more likely to report limited mobility. After multivariable adjustment, limited

mobility was associated with ~32%to>2-f ol d gr eat er fr act ur-&.41), am k46[(1BA-1l.i5t9t)]; e di:A 1 .03 D : ( L.
(1.49 - 1.71) and 2.02 (1.86 - 2.21), for women and men, respectively](Figure). Limited mobility was significantly associated with

fracture risk at all sites. The magnitude of association for all degrees of limited mobility was highest for hip (HR 2.16 - 3.34)

followed by vertebral (HR 1.56 - 2.21) and non-hip non-vertebral fracture (HR 1.20 - 1.71).

All degrees of self-reported limitation in mobility is associated with increased fracture risk over and above known fracture risk
factors. This study suggests that this simple assessment may be a useful clinical tool to select candidates who would benefit from



osteoporosis investigation.
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A global cardiovascular pharmacovigilance study of bisphosphonate and teriparatide users
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Orphan Receptors Regulate Ovaries and Rule Reproduction

Bruce Murphy*
1. Universite de Montreal, St-Hyacinthe, QC, Canada
The orphan nuclear receptors are a subset of the nuclear receptor family for which the ligands have not been defined. We have

studied two of these, steroidogenic factor 1 (SF-1, NR5A1) and liver receptor homolog-1 (LRH-1 , NR5A2) . Both funct
transcription factors in the ovary and other tissues andt ar g et the same DNA r e e€lasgspecificitodhe s equence
granulosa cells in the ovary, while SF-1 is found in granulosa, theca,and i nterstiti al cells.-1in Conditi ol

mice prior to the ovulatory signal via Cre/lox technology obviates ovulation. Global chromatin immunoprecipitation analysis

demonstrated extensive reorganization of the LRH-1 cistrome in response the LH surge. After the LH surge, LRH-1 depletion

results in impairment of |l uteal d e v e |-lodepieton befor@ pvdlatibnudisrapts ifolicte, resul ti
development, while depletion after the ovulatorys i g n a l compromi ses both ovulation and | utea
ovarian reserve indicate that LRH-1 expression is initiated in a subset of primordial follicles, poising them for entry into the

developing pool, an eventi nhi bi ted by conditional knockout . Downstream effec
associated with epithelial-me s enc hy mal tr ansf or mat 4lis expres$ed ig theaprenataloogae and deplétien. SF
beginning prior to birthreducest he assembly of pr i mor substahtial ntobitibniofadtieason of thokétkat e i s al s «
develop. Among downstream effectors of SF-1 on the primordial pool are the mTor-Kit signaling system

and forkhead transcription factor F o x | 2 .  of kmploysng theé same target motif, there seems to be little compensation by

either orphan receptor when the other is depleted, either in the ovulatory or perinatal context. In summary, LRH-1 and SF-1 are

essential regulators of multiple aspects of ovarian function, from follicle formation, to activation, development, ovulation and luteal

function. Supported by CIHR project grant 166020.



Reproductive tract organoids and their potential applications for improving patient outcomes
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Women represent half of the planet's population, and still, there is limited investment in technologies addressing health conditions
affecting women. The majority of clinical testing and trials during the product development stages do not consider women's health
and needs. We have very little cellular and molecular understanding of many women's health conditions, partly due to the high
morbidity and low mortality associated with these diseases. We have developed organoids from healthy and abnormal human
reproductive organs and showed their utility in understanding the complex pathobiology of gynaecological diseases. By applying
next generation seq and scRNA seq, we have defined how different subpopulations of cells change during the transition from
healthy to disease state. The current work is focussed on utilising these patient-derived models to guide treatments in the clinic.

Oocyte-secreted GDF9 and BMP15 as serum biomarkers of ovarian function in healthy women
and women with PCOS
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Oocyte-secreted growth differentiation factor-9 (GDF9) and bone morphogenetic protein-15 (BMP15) are critical paracrine
regulators of female fertility and are predominantly expressed by oocytes. However, it is unknown if serum concentrations reflect
changes in ovarian function and/or reproductive endocrine disorders. This study aimed to determine if serum GDF9/BMP15 are
associated with ovarian and endocrine parameters, and the ovarian pathology PCOS.

Women aged 21-45 years (n=381) were included from a cross-sectional study at the National University Hospital, Singapore.

Participants were volunteers and cases with possible PCOS. Anthropometric measurements, transvaginal ultrasound scans and

blood tests were performed, and a questionnaire completed. Serum GDF9 and BMP15 concentrations were determined and

analyzed relative to ovarian (cycle regularity, ovarian volume, AFC, AMH), pituitary (FSH, LH, prolactin), estrogenic (estrone,

estradiol), androgenic (testosterone, DHT, androstenedione, DHEAS, SHBG, mFG score), and metabolic (BMI, waist-to-hip ratio,

insulin, glucose, triglycerides, cholesterol, HDL, LDL, HOMA-IR) characteristics in asymptomatic, PCOM and PCOS women.

Statistical analyses used censored regressionmodelsand Kendal | 8s tau correlation appropriate
the limit of detection.

Serum GDF9 and BMP15 were detectable in 40% and 41% of women, respectively. Serum GDF9 positively correlated with
ovarian volume (p=0.02), AFC (p=0.004), and weakly with AMH (p=0.05). Furthermore, irregular menstrual cycles were
associated with high GDF9 (p=0.005), and similar, although non-significant associations were seen for BMP15. When stratified
into PCOS (n=130), PCOM (n=59), and control (n=192), GDF9 and BMP15 were not different between these groups, and were
not associated with the majority of androgenic features of PCOS. However, the relationship between GDF9 and AFC was
significantly different between PCOM, PCOS and control women (p=0.02).

These results suggest that serum GDF9 and BMP15 concentrations reflect ovarian but not androgenic characteristics of PCOS,
and that the relationships between GDF9 and AFC may be aberrant in women with PCOM/PCOS.

Inhibin inactivation in female mice leads to elevated follicle stimulating hormone levels,
ovarian stimulation and reproductive failure

Kelly L Walton?', Monica P Goney?, Zoe Peppas?, Jessica M Stringer?, Amy L Winship?', Karla J Hutt', Georgia
Goodchild?}, Karen L Chan?, Emilie Brule'2, Daniel J Bernard?, William Stocker?, Craig A Harrison?

1. Monash University, Clayton, VIC, Australia
2. McGill University , Montreal, Quebec, Canada

Inhibins are heterodimeric members of the transforming growth factor-b ( TOGF f ami | vy, c 0 mp o B-subunito f a comn
disulfide-l i nked t o -©owmkumift $ wobA& i n i nhi bi n -derivedonhibirbABandiBract in antemdbciine B) . Gon a
manner to suppress the synthesis of follicle stimulating hormone (FSH) by pituitary gonadotrope cells. Roles for inhibins beyond
the pituitary, however, have proven difficult to delineate because deletion of the inhibin a -subunit gene results in unconstrained
expression of activin A and activin B (homodimers of inhibin b-subunits), which triggers gonadal tumorigenesis and lethal
cachectic wasting. Here, we generated mice with a single point mutation (Arg?2Ala) in the inhibin a-subunit that prevents cleavage
between the pro- and mature domains. In vitro, this mutation blocked inhibin maturation and bioactivity, without perturbing activin
production. Characterisation of InhaR?33#R233A mice indicated that FSH levels were elevated 2-3-fold, due to the lack of negative
feedback from inhibins, but no pathological increase in activins was observed. While inactivation of inhibin A and B had no
discernible effect on male reproduction, female InhaR?33AR233A mice had enlarged ovaries, owing to increased antral follicle and
corpora lutea number, and enhanced natural ovulation rates. Fertility analyses revealed that inhibin inactivation resulted in



significant embryo-foetal resorptions and severe subfertility, likely owing to disrupted maternal ovarian function. Intriguingly,
heterozygous Inha*R?%*A mice had enhanced fecundity, carrying twice the number of healthy pups to term during pregnancy,
relative to wild-type littermates. These studies have revealed novel roles for inhibins in the establishment and maintenance of
pregnancy, and demonstrated that partial inactivation of inhibin A/B is an attractive approach for enhancing female fertility.

Dapagliflozin restores ovulation in female melanocortin-4-receptor knock-out (MC4R KO)
obese mice

Ling Cui?, Lili Huang?*, Zhengxiang Huang?, Chunlu Tan?, Mengjun Wu?, Michael Cowley?, Ferdinand Roelfsema®* Chen
Chen'

1. School of Biomedical Sciences, University of Queensland, St Lucia, QId 4072, Australia

2. Reproduction and Infertility, Chengdu Women's and Children's Central Hospital, Chengdu, Sichuan, China

3. Physiology, Monash University, Melbourne, Victoria, Australia

4. Endocrinology and Metabolism, Leiden University, Leiden, Netherlands

Infertility occurs more significantly in overweight and obese women with disruption of reproductive hormone profiles. Although
the clinical impact of obesity on female infertility has been extensively studied with clearly demonstrated improvement by reducing
weight, the effective medical treatment is still a distance away due to unclear pathological molecular mechanisms. MC4R KO
mice are an obese model with reported hyperphagia, obesity, hyperglycemia, hyperinsulinemia, insulin resistance, and hepatic
steatosis. This mouse line was an overeating obese model with remarkable female reproductive hormone disturbance,
dysregulated estrous cycle, and significantly reduced formation of corpus luteum (CL)*. Dapagliflozin is an SGLT2 inhibitor used
clinically in the treatment of diabetes with the demonstrated improvement of obesity in this mouse model?. In this experiment,
dapagliflozin treatment (1 mg/kg/day for 14 weeks from 14-week-old) of MC4R KO female mice improved glucose tolerance,
restored partially the pulsatile profiles of growth hormone (GH) and luteinizing hormone (LH), including the amount of pulsatile
secretion, mean pulse mass, and pulsatile secretion, and changed approximate entropy and secretion mode. The estrous cycle
was partially and significantly normalized, and the number of CL was markedly increased in female MC4R KO mice by the
dapagliflozin treatment. The expression of genes related to reproductive regulatory factors and hormones in the hypothalamic
and pituitary was significantly elevated by the dapagliflozin treatment. Based on the above data, it may be concluded that
dapagliflozin recovers reproductive function in an obese mouse model through recovering reproductive endocrine profiles.
Dapagliflozin treatment may potentially be useful in the treatment of infertility in clinic obese patients.

1. 1. X Chen, L Huang, HY Tan, H Li, Y Wan, M Cowley, JD Veldhuis, C Chen (2017) Deficient melanocortin-4 receptor
causes abnormal reproductive neuroendocrine profiles in female mice. Reproduction 153, 267-276. 2. Z Huang, L Huang,
C Wang, S Zhu, X Qi, Y Chen, Y Zhang, M Cowley, JD Veldhuis, C Chen (2020) Dapagliflozin restores insulin and growth
hormone secretion in obese mice. Journal of Endocrinology 245, 1-12.

Inflammation mediates the effects of peri-pregnancy diet on the maternal brain

Luba Sominsky" ?, Soniya Xavier!, Sarah Spencer?*
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2. Barwon Health/Deakin University, Geelong, VIC, Australia

Maternal mood disorders are serious complications of pregnancy experienced by as many as 1 in 5 mothers worldwide. Maternal
obesity increases the risk of postpartum mood disorders, but the mechanisms are unknown. Here we examined the effects of
maternal obesity, induced by the consumption of a high-fat-high-sugar (HFSD) diet before and during pregnancy on postpartum
brain and behaviour in rats. We also assessed if the effects of HFSD could be reversed by consumption of a healthier diet during
pregnancy, specifically by a diet replete in omega-3 polyunsaturated fatty acids. Our data show that consumption of HFSD before
and during pregnancy activated magnocellular, but not parvocellular, neurons in the paraventricular region of the hypothalamus
(the apex of the stress axis), and only moderately affected anxiety-like behaviours. However, HFSD-induced pre-conception
obesity was associated with elevated levels of inflammatory cytokines and reduced microglial complexity; morphology indicative
of microglial activation. A shift to a healthier diet during pregnancy reversed systemic and neuro-inflammation. Surprisingly, both
HFSD and omega-3-replete diet increased the numbers of newborn neurons in the hippocampus. While outside of pregnancy
neurogenesis refines hippocampal activity, the opposite occurs postpartum, where increased neurogenesis may facilitate mood
disorders. These data highlight the potential role of inflammation in mediating the effects of diet on the maternal brain and support
the importance of a balanced dietary intake before and during pregnancy. Our findings also indicate the need for future research
into key triggers that may influence the neuroimmune balance in the maternal brain.

Gender affirming hormone therapy induces specific DNA methylation changes in blood

Rebecca Shepherd?, Ingrid Bretherton? 3, Ken Pang* ¢, Anna Czajko?, Bowon Kim?!, Amanda Vlahos?, Jeffrey Zajac? 3,
Richard Saffery®’, Ada Cheung? 3, Boris Novakovic®’
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4. Brain and Mitochondrial Research, Murdoch Children's Research Institute, Parkville, VIC, Australia
5. Inflammation Division, Walter and Eliza Hall Institute of Medical Research, Parkville, VIC, Australia
6. Department of Adolescent Medicine, Royal Children's Hospital, Parkville, VIC, Australia

7. Department of Paediatrics, University of Melbourne, Parkville, VIC, Australia

DNA methylation is an epigenetic mark capable of modulating gene expression, and is influenced by a combination of genetics,
environmental factors, and aging. Sex-specific methylation patterns are widespread across autosomal chromosomes and can be
present from birth (i.e. sex-specific but not age-related) or arise over the lifespan (i.e. sex-specific and age-related). In individuals
where gender identity and sex assigned at birth are incongruent, as in the case of transgender people, feminization or
masculinization may be sought through gender affirming hormone therapy (GAHT). Previous studies have shown that periods of
hormonal change, including puberty, pregnancy, and menopause, can affect blood methylation patterns, but GAHT-induced
changes have not yet been fully characterized. We profiled genome-wide DNA methylation in blood of transgender women and
transgender men prior to and after 6 and 12 months of GAHT. We identified several thousand differentially methylated CpG sites
(DMPs) and several differentially methylated regions (DMRs) across both feminizing and masculinizing hormone therapy, with
the majority showing progressive changes across GAHT. Genes with GAHT-associated DMPs in promoter regions were enriched
for numerous immune and endocrine signaling processes. We found that sex-specific DNA methylation patterns already
established at birth are largely refractory to GAHT-associated changes. GAHT did, however, alter a small proportion of sex-
specific CpGs, with enrichment for age-related changes i and more specifically i adolescence-associated changes. Importantly,
sex-specific CpGs altered by GAHT showed a consistent shift towards the methylation pattern of the GAHT-naive opposite sex.
These results provide novel insight into the effects of GAHT on the blood methylome and add perspective to the complex interplay
of sex hormones, sex chromosomes, and DNA methylation in the context of immunity.
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Exploring a potential genetic basis of gender identity
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BAM15: an innovative therapeutic approach to manage PCOS metabolic features associated
with PCOS?
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Michael J Bertoldo?!, Robert B Gilchrist!, Kyle L Hoehn?, Kirsty A Walters?!
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Polycystic ovary syndrome (PCOS) is a prevalent heterogeneous disorder characterized by endocrine, reproductive and
metabolic abnormalities. To date, there is no cure for PCOS, and existing treatments are suboptimal. Obesity and adverse
metabolic features are prevalent in PCOS patients, but weight loss has a favorable effect on PCOS features. However, dietary
interventions aimed at weight loss are difficult to maintain long-term. Interestingly, recent data from animal studies has shown
that a small molecule mitochondrial uncoupler, BAM15, is an effective approach to pharmacologically treat obesity and metabolic
diseases. Therefore, this study aimed to investigate the efficacy of BAM15 to improve PCOS-traits in a hyperandrogenic PCOS
mouse model. As expected, exposure of female mice to dihydrotestosterone (DHT) induced the PCOS metabolic features of
increased body weight (P<0.05), lean mass (P<0.001), increased parametrial and mesenteric fat pad weights (P<0.05) and
adipocyte hypertrophy (P<0.05). DHT-induced PCOS mice also exhibited increased HOMA-IR, cholesterol and fasting triglyceride
levels and hepatic steatosis (all P<0.05). Conversely, DHT-induced PCOS females treated with BAM15 displayed lowered body
weights similar to controls, a significant decrease in parametrial and mesenteric fat depot weights (P<0.05) and a slight decrease
of adipocyte hypertrophy. Likewise, BAM15 treatment moderately decreased HOMA-IR, cholesterol and fasting triglyceride levels
and the degree of hepatic steatosis observed in PCOS females, to levels comparable with controls. Furthermore, PCOS mice
displayed the reproductive PCOS features of irregular cycles and anovulation, which were not ameliorated by BAM15 treatment.
These findings demonstrate that the pharmacologic mitochondrial uncoupler BAM15 ameliorated metabolic PCOS features in a
preclinical mouse model of PCOS. Altogether, these data provide evidence to support BAM15 as a possible innovative therapeutic
approach to manage PCOS associated metabolic features.
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Polycystic Ovary Syndrome; Insulin Resistance and Data From Cohort Studies
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Polycystic Ovary Syndrome (PCOS) affects 8 to 13% of Australian reproductive-aged women and is a major public health
concern. Whilst reproductive features (anovulation, infertility) are prominent, PCOS also has major metabolic [obesity, metabolic
syndrome, type 2 diabetes (T2DM), cardiovascular disease risk factors] and psychological features.

Obesity is a major chronic disease, with rising prevalence and diverse health impacts. The interplay between PCOS and weight
contributes to the long-term consequences of PCOS, but is not well understood. Women with PCOS demonstrate insulin
resistance, which leads to adverse health consequences, both independent of and exacerbated by obesity. Women with PCOS
were more insulin resistant than body mass index (BMI)-matched controls on euglycaemic hyperinsulinaemic clamp studies.
Insulin resistance was present in 75% of lean women with PCOS, 62% of overweight controls and 95% of overweight women
with PCOS.

There is a lack of community-based studies exploring the natural history of polycystic ovary syndrome (PCOS). The Australian

Longitudinal Study on Womenos Hebaded pnospectivie Sty vhich lsas calledted daga @omc o mmu ni t y

approximately 9000 reproductive-aged women at seven time points over 19 years. The Raine cohort from Western Australia
included 2868 pregnant women with ongoing long-term family follow-up. It is one of the largest successful prospective cohorts of
childhood, adolescence, and pregnancy in the world, with 80% of participants still active and 11 time points over 26 years with
clinical data, bloods and imaging. Reproductive, metabolic and psychological outcomes will be presented from both cross-
sectional and longitudinal analysis of the above datasets.
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Reproduction and Development of the Short-Beaked Echidna
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The short-beaked echidna (Tachyglossus aculeatus) is one of only four extant species of egg-laying mammals (Monotremata:
three echidnas and one platypus), but despite its common and ubiquitous distribution throughout Australia, information on its



reproductive biology is limited. What is known is that the reproductive biology of the echidna is anatomically and behaviourally
distinct in comparison with both marsupial and eutherian mammals. After a short gestation, the egg is incubated in the pouch and
once hatched, the young puggle continues its development while residing in the pouch, sucking milk form the mammary patches.

In conjunction with Currumbin Wildlife Sanctuary (Queensland) we have been investigating echidna reproduction and
development in detail for the first time. The newly hatched pouch young is developmentally remarkably similar to a marsupial
neonate, but has a number of distinct differences, particularly with regards to their sexual differentiation. The developing gonads
have a typically mammalian embryonic appearance, but their differentiation is delayed compared to marsupials. Together with
the platypus, the echidna has a unique sex chromosome make-up (echidna 5Xs:4Ys; platypus 5Xs:5Ys), but neither have the
sex determining gene SRY. However, many of the other common mammalian sexual differentiation genes are present in
the developing echidna gonads. The adult male echidna has a unique phallus with four glans penises, but at ejaculation only two
of these become erect. This is due to the presence of a split urethra and two separate corpora spongiosa for the entirety of its
length. Whilst the phallus is present at hatching as a distinct protuberant structure in the young, urethra patency is delayed since
they excrete both gut contents and urine from a single hole: the cloaca. Together, these results provide the first insights into the
evolution of the sexual development pathways of the monotremes and how they differ from the marsupials and eutherians.

The Genomic Basis of Sex Change in Fish

Erica Todd*

1. Queenscliff Marine Science Centre, School of Life and Environmental Sciences, Deakin University, Queenscliff, VIC,
Australia

Fishes exhibit remarkably diverse and plastic sexual development. This includes functional adult sex change, which has evolved
repeatedly across the teleost tree of life. While the sex change process and its evolutionary advantages are well known, how
environmental cues drive such dramatic changes in sexual identity, and the molecular processes involved, have been
longstanding questions. Female-male sex change (protogyny) is common in the wrasses (Labridae), where individuals reproduce
first as females, but routinely reverse sex in the absence of a socially dominant male. This process involves complete gonadal
restructuring where no identifiable male tissues exist in the gonad prior to sex change. Using social manipulations to generate a
sex change time-series in each of two distantly-related wrasses - the Caribbean bluehead (Thalassoma bifasciatum) and New
Zealand spotty (Notolabrus celiodotus) i together with transcriptomic and whole-methylome approaches, Erica and colleagues
have zeroed in onthe primary trigger and subsequent molecular cascade that transforms female into male. In this talk,
Erica discusses the extensive transcriptional and epigenetic reprogramming that occurs in gonadal cells during sex
change, and highlights both conserved and derived aspects of the molecular network that orchestrates sex change in these two
species. Neofunctionalisation of duplicated sex-pathway genes, epigenetic reprogramming and the stress axis appear to be key
molecular components of sex change, yet the proximal molecular trigger that initiates the ovary-testis transformation may be an
important point of diversification between species. Understanding the genomic basis of sex change in fish has
important implications for understanding the evolution and functioning of vertebrate sex determination and developmental
systems more broadly.

Exploiting the physiological roles of seminal plasma in sheep
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While exposure of spermatozoa to seminal plasma is not an absolute requirement for their subsequent fertility, a growing body
of literature has demonstrated the highly varied role of this fluid in reproduction. Our studies have focused on understanding the
physiological roles of seminal plasma in sheep, with the ultimate goal of utilising seminal plasma to improve outcomes of artificial
insemination with cryopreserved semen. Our insemination trials demonstrated that while seminal plasma does not alter basic
semen parameters, itis a key componentdriving successful cervical transitof ram spermatozoa. Employing
proteomics, we showed that seminal plasma and its extracellular vesicles deliver a limited protein cargo to ram spermatozoa,
rather than introducing a wide variety of novel proteins. Using flow cytometry and in-vitro binding assays, we also demonstrated
that seminal plasma exposure alters the sperm glycocalyx and interferes with sperm-neutrophil binding, potentially contributing
to sperm survival within the female tract. Based on our proteomic findings, we subsequently focused on the highly abundant
seminal plasma Binder of Sperm Proteins, exploring their physiological roles in ram sperm capacitation, including cholesterol
efflux, and their potential application in minimising sub-lethal sperm freezing damage. Further work will focus on using a
combination of complementary, physiologically relevant seminal plasma proteins to enhance the field fertility of cryopreserved
ram semen.

Meiotic Executioners and Persistent Y Chromosomes
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The Y chromosome has been touted as a wimpy relic of the X, with its survival dependent on a few critical functions
in spermatogenesis and sex determination, the loss of which would signal its demise. Why then has it survived since its
origin (~165 MYA)in all but a handful of therian mammal species? This is in stark contrast to the high turnover of sex
chromosomes observed in other vertebrate linages, so the mammal Y turns out to be an exception of persistence, rather than
the rule. Here we propose a novel explanation for such perseverance. The Y chromosome bears so-called
6 e x e c ug d@ rodhstdare critical for successful meiotic progression. Their expression is required to initiate meiotic sex
chromosome inactivation, but then must be subject tothisvery silencing they induceto ensure germ cell
survival. When executioners are translocated to an autosome they escape meiotic silencing and, being pachytene-lethal,
cease meiosis. Therefore, these meiotic executioners act as their own judge, jury and executioner, posing strong evolutionary
constraint for the Y chromosome to persist in eutherian mammals.
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IL-1 receptor antagonist rytvela protects against Group B Streptococcus (GBS)-induced
preterm birth and fetal loss in mice.
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Premature birth is a common and critical health issue in fetal-maternal medicine with long-term consequences especially for early
preterm neonates. The pathophysiology is poorly understood and the causal factors often uncertain, but inflammatory
mechanisms are clearly implicated. Toll-like receptors (TLRs) are critical upstream gate-keepers controlling the inflammatory
activation that precedes preterm delivery and pro-inflammatory cytokine interleukin-1 beta (IL-1b) has been identified as a major
upstream product following the activation of the TLR pathway. Previously we have shown that inhibition of IL-1 signaling using
rytvela, a non-competitive allosteric peptide inhibitor of IL-1 receptor (IL-1R) signaling, can prevent preterm birth caused by the
TLR4 ligand lipopolysaccharide in mice. Here we evaluate the efficacy of rytvela in preterm birth elicited by Group B Streptococcus
(GBS), a gram-positive bacteria commonly associated with spontaneous preterm birth in women, that activates inflammation via
TLR2 and TLR8. We investigated (1) whether inhibition of IL-1 signalling using rytvela may prevent the parturition cascade caused
by GBS-induced inflammation and (2) the consequences of in utero exposure to rytvela for resulting progeny. Pregnant C57BI/6
mice (n=8-16 dams per group) were administered intrauterine heat-killed GBS (5x10° 1U/100 pl) or PBS, with or without co-
administration of rytvela (ip), on gestational day (GD) 16.5 and allowed to progress to birth. Rytvela treatment acted to reduce
the rate of GBS-induced preterm delivery from 62% (9/16) to 12% (1/8)(p<0.05). Viable litter size at birth was increased from
2.7+0.8 to 5.4+0.7 pups per litter (p<0.05), and postnatal survival at 1 week was increased from 44% to 62%. These results
demonstrate that intervention with rytvela to suppress the IL-1-induced inflammatory cascade can mitigate GBS-induced preterm
birth and perinatal death. The data support continued investigation of the IL-1 pathway as a potential target for new prevention
or treatment options in women at risk of preterm delivery.
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The (pro)renin receptor regulates amnion matrix degradation and thus may play arole in
preterm birth
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Preterm birth (PTB) is the single largest cause of death in infants and young children. 25-30% are associated with preterm
premature rupture of membranes (P-PROM). P-PROM i s more preval ent i ningdhataHe mteégritpofegnanci es
the male amnion is less than female amnion. In the kidneys, the (pro)renin receptor ((P)RR) regulates extracellular matrix
production by increasing the MMP9:TIMP1 ratio. As expression of the (P)RR is higher in female amnion?, we postulated that
(P)RR in amnion epithelial cells (AECs), like the kidney, regulates membrane integrity in a sex-dependent manner.

To investigate the relationship between (P)RR and membrane integrity, primary human AECs were isolated and transfected with
10 nM (P)RR or scrambled siRNA (n=8/group). Following qRT-PCR validation for (P)RR knockdown, expression of markers of
membrane integrity (MMP9 and TIMP1) were determined. MMP activity was also measured using zymography.

In female AECs, MMP9 mRNA expression (P=0.02) and metalloproteinase activity (P=0.003) was significantly lower than in male
AECs. Fetal sex did not affect the expression of (P)RR or TIMP1 mRNA. (P)RR siRNA significantly reduced (P)RR mRNA
expression by ~80% in both male and female AECs (both P<0.0001). (P)RR siRNA also reduced the expression of TIMP1 mRNA
in both male and female AECs (P=0.006 and 0.03, respectively) but metalloproteinase activity was only enhanced in female AECs
(P=0.03).

Overall, female AECs had lower levels of markers of matrix breakdown compared with male AECs. This could account for the
lower prevalence of P-PROM in female pregnancies. This sex difference however does not appear to be driven by (P)RR.
Inhibition of (P)RR was associated with decreased expression the membrane integrity marker (TIMP1). In female AECs there
was also a rise in MMP activity. Thus, the (P)RR is likely to be involved in maintaining amnion integrity and decreased expression
of (P)RR might be associated with PTB.



1. Pringle KG, Conquest A, Mitchell C, Zakar T, Lumbers ER. Effects of Fetal Sex on Expression of the (Pro)renin Receptor
and Genes Influenced by its Interaction With Prorenin in Human Amnion. Reprod Sci. 2015;22(6):750-757.
doi:10.1177/1933719114561555
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A novel in silico framework of oxygen diffusion reveals reduced placental oxygenation in a rat
model of growth restriction
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In silico tools are emerging as a powerful means to overcome current experimental challenges and have the potential to elucidate
the subtle, yet convoluted harmonization of vascular structure, haemodynamic, and exchange adaptations of the placenta. We
present a computational fluid dynamics model of flow and diffusion, calibrated with a range of bio-fabricated three-dimensional
(3D) networks (Fig 1A) and validated with microfluidic flow experiments. We applied established blood flow simulations methods
to 3D geometries of rat feto-placental arterial casts, imaged with microCT, obtained from a model of growth restriction (chronic
glucocorticoid exposure)(n = 3) and control (n = 3) pregnancies. A computational diffusion model was applied to idealised capillary
models coupled to the outlets of the imaged vasculature (Fig 1B) to compute oxygen gain by each terminal vessel of the placenta.

Model |l ing outcomes were validated against magnetic resonance i mag:
model. Capillary velocities were 47% higher in growth restricted placentas compared to controls and as a result, oxygenation was
reduced by 74% in growth-r est ri ct ed models (Fig 1C). Pl acental @T2* MRI i magin

lower in growth-restricted placentas, in good agreement with computer simulations (<10% error). Here, we show an in
silico approach that elucidates the mechanisms of impairment of placental function in a rat model of growth restriction. Importantly,
modelling of oxygen diffusion accurately recapitulates real-time MRI assessments, highlighting the potential of in
silico approaches to predict and diagnose placental dysfunction.
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Figure 1: in silico framework. Open-source bio-mimetric networks used for method development (A) before application to feto-
placental arteries, coupled with idealised capillaries (B). Simulations reveal a gradual deceleration of blood and projections of
outlet velocities and oxygenation show impairment in growth restriction (C). Representative 2D slices for normoxia and hyperoxia
from MRI T2* images stacks (D).
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The transgenerational effect of diethylstilbesterol on female fertility
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Significant decreases in both male and female fertility have been observed over the past 50 years, with female conceptions rates
dropping by 44% and male sperm counts decreasing by over 50%. This dramatic decrease in fertility can be attributed in part to
our increasing exposure to endocrine disrupting chemicaled
to millions of pregnant women between 1940-1970 and resulted in detrimental reproductive effects in the offspring that were
exposed in utero. Women who were exposed to DES in utero experienced higher rates of infertility, pregnancy complications and
reproductive cancers. Alarmingly, there is evidence to suggest that these effects may persist in the grandchildren and great
grandchildren of exposed women. To determine if exposure to DES can result in transgenerational impacts mice were exposed
to 100ug/kg of DES every second day from days 9-17 of gestation as this period of fetal sexual differentiation and development
is particularly vulnerable to EDCs. The effects of DES were monitored in the F1-F4 female descendants. Pregnancy rates for F1,
F2 and F3 DES females were reduced compared the controls and the fertility index also decreased in the F1, F2 and F3

(EDC6s) .



generations. The onset of puberty was also affected in these females, with the vagina opening significantly earlier in the F1, F2
and F4 females compared with controls. These results indicate a transgenerational effect of DES on fertility and timing of puberty.
This has implications for the 50 million DES descendants as well as raising health concerns for the ongoing health impacts caused
by exposures to other estrogenic EDCs which are pervasive in our environment.
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Maternal late gestation undernutrition does not affect fetal hepatic or placental cytochrome
P450 activity

Ashley S Meakin?, Jack RT Darby?, Stacey L Holman?, Michael D Wiese?, Janna L Morrison?
1. University of South Australia, Adelaide, SA, Australia

Background: Alterations to the intrauterine environment, such as those brought on by maternal undernutrition, can disrupt fetal
growth and development and consequently perturb certain physiological processes within the feto-placental unit, including feto-
placental metabolism. It is not known how perturbations such as hypoglycemia alters the capacity to appropriately metabolise
exogenous chemicals including drugs and other xenobiotics, which are taken in most pregnancies. Drug metabolism is mediated
by cytochrome P450 (CYP) drug metabolising enzymes in the . Hypoglycemia reduces activity of CYP isoenzymes, reducing
efficacy and safety of certain pharmaceutical therapies. We therefore hypothesised that in a sheep model of late gestation
undernutrition (LGUN) feto-placental CYP activity would be reduced, and that fetal glucose infusion (LGUN+G) would rescue
reduced CYP activity.

Methods: At 115d gestation (term, 150d), ewes were allocated to control (100% metabolic energy requirement (MER); n=11),
LGUN (50% MER; n=7) or LGUN+G (50% MER + glucose infusion via fetal femoral vein; n=6) and maintained on the diet until
post-mortem. Microsomes were isolated from placenta and fetal liver collected at 139-142d gestation. Placental and hepatic
microsomes were incubated with specific CYP probes and the concentration of metabolite produced was measured using Liquid
Chromatography i tandem mass spectrometry (LC-MS/MS).

Results: CYP3A was not detectable in either placenta or fetal liver, and CYP1A2 was not detectable in the fetal liver. Placental-
specific CYP1A2 and CYP2D6 activity and hepatic-specific CYP2D6 activity were not affected by LGUN or LGUN+G. CYP2D6
activity was significantly higher in the liver than placenta, irrespective of study group.

Conclusions: The physiological response to LGUN does not affect placental- or hepatic-specific activity of certain CYPs. Our
study is the first to report functional activity of CYP1A2 and CYP2D6 in the sheep placenta and provides an experimental workflow
to examine the activity of other CYP isoenzymes in the feto-placental unit.
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A novel multicellular 3D model of early pregnancy placental tissue

Claire | Richards?, Amy Bottomley?, Louise Cole?, Kristine McGrath?, Lana McClements?
1. School of Life Sciences, University of Technology Sydney, Ultimo, NSW, Australia
2. Microbial Imaging Facility, iThree Institute, University of Technology Sydney, Ultimo, NSW, Australia

Introduction: Preeclampsia affects 5-8% of pregnancies and is the leading cause of maternal and foetal death in pregnancy.
Despite this, there are still no effective prevention or treatment strategies. The root cause of preeclampsia is placental dysfunction,
however, research into the mechanisms of pathogenesis has been impeded by a lack of reliable models of the human disease.
Inadequate trophoblast remodelling of maternal uterine arteries is a major contributing factor in the development of preeclampsia.
Thus, a low-cost and reproducible 3D migration and invasion trophoblast model would be transformative for future research and
could lead to better management of preeclampsia.

Aim: To establish a novel 3D cell model of the early placenta using a custom-made first trimester trophoblast cell line.

Methods/Results: Organoids were generated by manual seeding of trophoblasts in Matrigel or bioprinting using a RASTRUM
3D cell culture platform and cultured with normal growth medium. Live cell imaging revealed spontaneous organoid formation
from single cells within a few days. Trophoblast organoids demonstrated invasive capabilities within the matrix and the emergence
of single cells. For histological analysis, a subset of organoids were harvested and processed for haematoxylin and eosin staining.
To evaluate the differentiated cell morphologies within the organoids, another subset of organoids were fixed in situ and probed
with immunofluorescence antibodies against subtype-specific markers including E-cadherin for villous trophoblasts and human
leukocyte antigen G (HLA-G) for extravillous trophoblasts.

Conclusions: Our novel 3D trophoblast organoid model recapitulates key trophoblast subtypes of early placental tissue. In
particular, the spontaneous differentiation of trophoblast subtypes within these organoids presents an opportunity to investigate
key mechanisms involved in trophoblast proliferation, differentiation and cellular function important for placental development.
Further, this 3D first trimester trophoblast model could lend significant insight into the key features of placental dysfunction, such
as that seen in infertility, miscarriage and preeclampsia.
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Proinfl ammatory phenotypic plasticity of maternal

induced preterm birth in mice
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Jessie R Walker?!, Ella S Green?, Peck Y Chin?, Lachlan M Moldenhauer?, Sarah A Robertson?

1. Robinson Research Institute & School of Biomedicine, University of Adelaide, Adelaide, SA, Australia

Maternal immune system dysfunction, notably deficient CD4+Foxp3+ regulatory T (Treg) cells, are implicated in the
pathophysiology of preterm birth (PTB). During parturition there is a relative shift away from immune tolerance towards
proinflammatory T cell responses. However, the role of Treg cells in parturition is ill-defined. Given that Treg cells exhibit plasticity
and adopt T effector-like functions in inflammatory environments, we hypothesised that preterm parturition may be exacerbated
by maternal Treg cells with an aberrant inflammatory phenotype or reduced lineage stability. To investigate this, we characterised
Treg cells in physiological parturition and sterile inflammation-induced PTB. Female C57BI/6 mice mated to BALB/c males were

administered 60g interleukin 16 (1L1b) (or vehicle, n=1he mice/gro

uterus-draining lymph nodes were assessed by flow cytometry on GD16.5, approximately four hours prior to preterm delivery.

Mi ce administered | L1b had expanded T c el {spegificypredulation obactivatignr i o r

maker CD25 (P<0.001) and an increased ratio of Treg cellstoproi nf | ammat ory | FNo+ T effector

activated Treg cell population may constrain inflammation ahead of PTB. However, there was a subset of Treg cells expressing
heightened levels of inflammatory trafficking receptor CCR6 and proinflammatory cytokine IL17A (P<0.050). Using a mouse
model that reports Foxp3+ Treg cell lineage, we showed that the number of Treg and so-c al | ed fAexTrego
expression of Foxp3 was unchanged over GD16.5-18.5, suggesting stability of Treg cells is maintained in normal late gestation.
Interestingly, decreased CD4+ T cell expression of master regulator Thet was evident in physiological late gestation in the lineage
tracing mice (P<0.010), and in the PTB cohort (P<0.050). Ongoing studies will investigate the lineage stability of Treg cells prior
to PTB, and the significance of modulated Thet expression during parturition.
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IL11 activates the placental inflammasome, causing pyroptosis and fibrosis and leading
to preeclampsia.

Ellen Menkhorst!?, Leilani Santos®?, Wei Zhou' ?, Kate Rainczuk®, Amy Winship*, Jianguo Zhang®, Ashley Mansell3,
Evdokia Dimitriadis® 2

1. The University of Melbourne, Parkville, VIC, Australia

2. Gynecology Research Centre, Royal Women's Hospital, Parkville, VIC, Australia

3. Hudson Institute of Medical Research, Clayton, VIC, Australia

4. Monash Biomedicine Discovery Institute, Monash University, Clayton, VIC, Australia

5. Walter and Eliza Hall Institute, Parkville, VIC, Australia

Preeclampsia is a life-threatening disorder of pregnancy unique to humans, diagnosed by sudden onset hypertension (>20 weeks
gestation) plus one other complication. Abnormal placental inflammasome activation is associated with preeclampsia, however
the cause of excess placental inflammasome activity is unknown. Interleukin (IL)11 is elevated in 1% trimester maternal serum of
pregnancies that subsequently develop early-onset preeclampsia. IL11 administration to pregnhant mice recapitulates
preeclampsia-like features (hypertension and proteinuria). We hypothesized IL11 activates placental inflammasomes to cause
preeclampsia.

Pregnant female C57BL6J wild-type mice and mice which lack the inflammasome adaptor component ASC (ASC-/-) were
subcutaneously injected with PEGylated (PEG)IL11 (500pg/kg/day) from embryonic day (E)10-16 (n=4-6/group) and systolic
blood pressure (sBP), proteinuria, serum sFlt-1, placental formation, fetal/pup growth and placental/renal inflammasome
activation measured. Human 1% trimester placental villous explants (n=6-9/group) were treated with IL11 (100ng/ml) +/- MCC950
(5puM, NLRP3 inflammasome inhibitor) for 72h and inflammasome activation measured.

PEGIL11 treatment caused preeclampsia-like features (hypertension, proteinuria), activated placental and renal inflammasomes
(cleaved caspase-1 , I L1b, - ansl daesedrplacental and renal fibrosis only in wild-type mice: no effect was seen in
ASC-/- mice. However, preventing PEGIL11-induced placental inflammasome activation did not ameliorate PEGIL11-induced
placental damage: PEGIL11 treatment impaired labyrinth trophoblast differentiation, elevated circulating sFlt-1 and caused fetal
growth restriction and stillbirth in both wild-type and ASC-/- mice. In human placental villous, IL11 activated cytotrophoblast
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inflammasomes (caspase-1l cl eavage, I'L1b secretion) resulting i-bandbhpPHot rophobl

release), which was inhibited by MCC950 co-treatment.

For the first time we demonstrated that IL11 activates the inflammasome, causing trophoblast pyroptosis and placental and renal
fibrosis. Inhibition of placental/renal inflammasome activation prevented the maternal symptoms of preeclampsia. However, as
IL11-induced placental damage was not ameliorated by loss of ASC, inhibition of inflammasome activity in the placenta without
inhibition of other IL11 signaling pathways may not prevent adverse fetal outcomes.
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Dysregulation of the Male Gonadal Axis due to Energy Deficit

Mathis Grossmann*

1. University of Melbourne Austin Health, Heidelberg, VIC, Australia

While gonadal axis dysregulation due to energy deficit is well recognised in women, the effects of energy deficit on the male
gonadal axis have received much less attention. In this presentation | will cover the effects of energy deficits (both absolute and
relative) on the male gonadal axis, highlighting the role of excessive exercise (i.e., Relative Energy Deficit of Spoert (RED-S),
from a clinical and mechanistic perspective, provide recommendations for management, and highlight knowledge gaps and
opportunities for future research.
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Optimizing Performance in Female Athletes: A Spotlight on Hormonal Contraception

Clare Minahan*
1. Griffith University, Southport, QLD, Australia

This presentation will provide an overview of the determinants of female athletic performance including the contribution of
participation, injury prevention, program prescription and training environment, as well as talent identification, and profile. A focus
on sports science & sports medicine will explore current trends in female athlete research. Particular attention will be given to the
interaction of hormonal contraception with performance and provide current knowledge and remaining questions in this area of
research. Details of the Australian Institute of Sport dte
vision, mission, and three pillars of focus will be explored.
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Exercise and bone turnover markers: implications for health

Itamar Levinger?
1. Victoria University, Melbourne, VIC, Australia

The skeleton has protective, mechanical and metabolic roles. Bone should be strong to prevent fractures, but light,
enabling movement in a gravitational environment. Bone remodelling, the cellular machinery responsible for bone integrity and
strength, is a finely balanced process responsive to mechanical loads and hormonal changes. As bone remodelling
requires energy, it was hypothesised that hormones produced by bone may have endocrine-like effects beyond the skeleton.
Indeed, in recent years it was discovered that a crosstalk exists between bone and skeletal muscle.

Exercise is a non-pharmacological intervention that improves bone and
muscle health simultaneously, reducing the risk for osteoporosis and sarcopenia, as  well  as improves glucose disposal,
reducing the risk of type 2 diabetes. As such, exercise can be used as a tool to uncover the interaction/s between bone and
muscle, as well as mechanisms involved in this crosstalk. Indeed, it was reported that the circulating levels of some bone
hormones (such as osteocalcin and osteoglycin) are not only related/correlated with insulin sensitivity and improved glucose
control, but also have a direct effect on these measures.

This presentation will explore the effects of exercise on BRMs as well the link between BRMs, in particular osteocalcin,
and skeletal muscle function and metabolism at rest and post-exercise. A better understanding of the mechanisms behind the
interactions of exercise, BRMs and glucose regulation may provide new pharmacological and non-pharmacological avenues to
prevent and manage diseases such as type 2 diabetes and sarcopenia.
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Detection of Designer Steroids Using Androgen Bioassays

Alison K Heather?*
1. Department of Physiology, School of Biomedical Sciences, University of Otago and InsituGen Ltd., Otago, New Zealand

Androgens remain the most widely abused prohibited substances in sports. Presently, detection of androgen abuse in
sports relies on using gas chromatography-tandem mass spectrometry (GC-MS/MS)-based techniques. While exquisitely
sensitive, these techniques are only as good as their reference libraries. If the library does not contain reference material for
the targeted compound, the GC-MS/MS approach can fail. The failure of the GC-MS/MS approach is most apparent
when designer androgens with novel structures are present and bypass targeted detection. Designer steroids are marketed as
sports supplements, often with their true identity masked. Given that these novel structures need to be captured if anti-doping
testing is going to be meaningful, a non-targeted catch-all approach for androgens is required. Androgen receptor-
based bioassays represent a non-targeted approach that exploit the common androgen signaling pathway. The bioassays mimic
biology whereby androgens activate AR, triggering the translocation of AR into the nucleus where AR binds to androgen
response elements (ARE) in the genome to enhance expression of androgen response genes. Commonly, yeast- or mammalian
cells are genetically modified to overexpress AR and to harbor a synthetic DNA transcript that encodes an ARE upstream of a
reporter gene, which when expressed acts as a biosensor for androgens. Cell-based bioassays have been used to identify

presence of designer steroids in athleteos Ibasedbioagsayceaecuticmasmpl es,

however, challenging and can be both labor intensive and time consuming. For these reasons, cell-based bioassays are unlikely
to be used as a screening approach for anti-doping laboratories despite their proven non-targeted approach. To overcome the
complexity of cell-based androgen bioassays, cell-free androgen bioassays have recently emerged as a high-
throughput screening option. Application of this new state-of-the-art methodology, complementary to the targeted
screening approaches, will increase the chance of detecting designer androgens.
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SPINT2 expression in pregnancies complicated by placental insufficiency

Ciara Murphy?, Susan P Walker!, Teresa M MacDonald?, Emerson Keenan?, Natalie J Hannan?, Mary E Wlodek?, Jenny
Myers?, Jessica F Briffa?, Tania Romano*, Ping Cannon?, Tuong-Vi Nguyen?, Manju Kandel?, Natasha Pritchard?, Cathy
Cluver®, Stephen Tong?, Tu'uhevaha J Kaitu'u-Lino?
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5. Tygerberg Hospital, University of Stellenbosch, Cape Town, South Africa

Poor placental implantation can lead to preeclampsia and/or delivery of a small for gestational age (SGA) fetus. Diagnostic tools
to predict placental insufficiency have limited accuracy. We recently reported circulating SPINT1'to have the strongest
association with placental insufficiency of any protein. SPINT1 is a protease inhibitor expressed on the surface of trophoblasts
and secreted into the maternal circulation. Here we sought to investigate SPINT2, a structurally and functionally related protein
of SPINT1.

We measured circulating SPINT2 in several large cohorts: 1) a prospectivecase-c ohort col |l ection at 36 weeks?d
cohort 1 from Australia); 2) prospective 24-34 we e ks 8 g e s t(ree13R, @ohort 2 dramp UKY; aand, 3) patients with
established preterm preeclampsia (cohort 3, Australia). Plasma SP

in women who later developed preeclampsia (p=0.028; cohort 1) or delivered an SGA baby (p=0.002, cohort 1). However, no
change was observed in those sampled earlier (24-34 weeks, cohort 2) who later delivered with preeclampsia or SGA. In the
cohort with established preeclampsia, placental and circulating SPINT2 was significantly elevated (p=0.025, cohort 3).

We next performed in vitro studies where we assessed the effect of inflammatory cytokines or hypoxia (1% vs 8% O;) on SPINT2
expression in human cytotrophoblast stem cells. We also measured Spint2 mRNA expression in placentas from a rat model of
late-gestation (day 18) restricted uteroplacental perfusion (in vivo placental insufficiency/hypoxia model). While inflammatory
cytokines did not affect SPINT2 expression, hypoxia significantly increased SPINT2 in cytotrophoblast stem cells and its
expression was also significantly elevated (p=0.04) in the placental labyrinth of growth restricted rats.

In conclusion, circulating SPINT2 is increased among those with preeclampsia or SGA, though not earlier than 34 weeks'
gestation. Placental SPINT2 expression was also increased in both in vitro and in vivo models of placental hypoxia.
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Reduced progesterone signalling in the peri-conception phase programs impaired immune
tolerance in adult female offspring

Stacey J. Savin?, Ella S. Green?, Peck Y. Chin?, Lachlan M. Moldenhauer?, Sarah A. Robertson?
1. Robinson Research Institute & School of Biomedicine, University of Adelaide, Adelaide, SA, Australia

During pregnancy, the maternal immune environment has the capacity to influence fetal development and program altered
phenotype of offspring. The pre-implantation period has emerged as the most vulnerable window in pregnancy for susceptibility
to fetal programming imposed through maternal physiological and epigenetic perturbations. This results in altered embryonic
gene expression, a transformed developmental program and ultimately consequences for the health of offspring. The underlying
mechanisms remain to be fully elucidated. Progesterone (P4) signalling in the luteal phase and early pregnancy is a key driver
of the maternal immune adaptation to pregnancy. We previously showed that luteal phase P4 signalling defect in C57BI/6 female
mice, achieved through administration of low-dose P4 antagonist RU486 on gestational days (GD) 1.5 and 3.5, compromises
maternal immune adaptation causing significantly fewer uterine Foxp3+ T regulatory (Treg) cells and adverse fetal outcomes. In
this study we aimed to investigate the impact of reduced peri-implantation P4 signalling-mediated immune disruption on the
immune profiles of adult 16-week-old offspring. Flow cytometry was performed to assess T cell profiles in spleen, thymus and
mesenteric lymph nodes from offspring of RU486-treated or carrier-treated dams. Strikingly, offspring exhibited altered T cell
profiles with sex-specific differences, such that female offspring demonstrated prominent alterations in immune parameters. Most
notable was a significant reduction in the proportion (P=0.0361) and total number (P=0.0343) of CD4*CD25*Foxp3* Treg cells in
the thymus of female offspring from RU486-treated mothers. Numbers of T conventional cells (CD4*Foxp3’) were unchanged
however, indicating a specific loss of Treg cell generation. These novel results demonstrate that impaired P4 signalling during
the peri-conception phase is a critical determinant of immune system programming evident in adult female offspring. A less
tolerogenic immune phenotype increases susceptibility to a range of inflammatory conditions and so represents a new mechanism
by which peri-conception fetal programming is mediated.
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Assessment of the tocolytic nifedipine in pre-clinical primary models of preterm birth

Bridget Arman??, Natalie Binder? !, Natasha de Alwis??, Sally Beard?*, Danielle Debruin®*5, Alan Hayes® *°, Stephen
Tong?, Tu'uhevaha Kaitu'u-Lino*?, Natalie Hannan? !
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2. Mercy Perinatal, Heidelberg, Victoria, Australia

3. Institute for Health and Sport, Victoria University, Melbourne, Victoria, Australia

4. Australian Institute for Musculoskeletal Science, Victoria University, St Albans, Victoria, Australia

5. Department of Medicine - Western Health, Melbourne Medical School, University of Melbourne, St Albans, Victoria, Australia
Objective

Spontaneous preterm birth is the leading cause of perinatal morbidity and mortality, with ~15 million babies born preterm/year
globally. Nifedipine, currently used clinically to delay preterm birth, has limited efficacy. Furthermore preclinical data on
ni fedi pineés mechani sms of actions are | acking. We hypotehesise th
pathophysiology of preterm myometrial contractions. We aimed to assess the anti-inflammatory and anti-contractile effects of

nifedipine on myometrium using a novel pipeline encompassing in vitro, in vivo and ex vivo human and mouse models of preterm
birth.

Methods
Inflammatory cytokine gene expression was evaluated (QPCR) following treatment of the myometrial cell line PHM1-41 with
tumour necrosis factor-U ( TNFU; 0. 1ng/ ml) and | ipopolysaccharide (LPS; 100ng/ ml)

assays (PHM1-41 cells embedded in collagen gel) assessed the anti-contractile efficacy of nifedipineo n T N F Gnducdd S
contractions. Primary human myometrial tissue (non-labouring; collected at caesarean-section) was assessed ex vivo (DMT



Myograph) to evaluate the effect of nifedipine on spontaneous myometrial contractions. A mouse model of LPS-induced preterm

birth was developed to determine whether nifedipine delayed delivery and altered uteri expression of contraction-associated

genes following birth.

Results

TNFU/LPS treatment significant-dnfammatory cyokiresiderlaldn(le)-1R L6 and €XCL8n of pr o
in myometrial cells compared to control (n=5), and addition of nifedipine had no effect. Myometrial contraction assays
demonstrated nifedipine t-indaced coetractionsrte lohsetine teveld MF) Nifediphe treatment

potently diminished spontaneous myometrial contractions in human primary myometrial tissue assays compared to vehicle

(ethanol) treatment (n=3). Preliminary in vivo findings revealed nifedipine delays LPS-induced preterm birth in 25% of mice.

Conclusion

Nifedipine reduced myometrial contractions in both human primary tissue and a cell line. Nifedipine partially prevented preterm
birth in a mouse model. Given nifedipine did not reduce pro-inflammatory gene expression, we suggest nifedipine does not
modulate inflammatory cytokines in the myometrium.
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Epsilon tubulin is required for fertility in male mice and has essential roles in meiosis and
spermatid remodelling

Gemma Stathatos?, Jo Merriner!, Anne O'Connor?, Jessica Dunleavy?, Jennifer Zenker?, Moira O'Bryan?

1. The University of Melbourne, Parkville, VIC, Australia

2. Australian Regenerative Medicine Institute, Monash Univeristy, Clayton, Victoria, Australia

As essential components of the cytoskeleton, alpha, beta and gamma tubulin have deservedly garnered significant research
attention. In contrast, their close relative, epsilon tubulin (TUBEL), has received little attention, but promises to be equally as
important. Recently, we have shown epsilon tubulin is enriched during male meiosis and spermiogenesis and have identified it
as a candidate target for katanin-mediated regulation of the manchette!. Ther ef ore, we set out to invest
function in spermatogenesis and understand its mechanism of action.

Using Stra8-Cre, we generated a pre-meiotic, male germ cell knockout of epsilon tubulin (Tube18X®/eCk0) gand found male mice
to be sterile. Within these males, testicular sperm production and epididymal sperm content was reduced by 80% and 92%
respectively. A closer examination of male germ cells revealed epsilon tubulin is required for spindle microtubule organization
and cytokinesis during meiosis. Epsilon tubulin is also required for nuclear remodelling in haploid male germ cells, as evidenced
by dysregulated manchettes in TubelC®CKO/6CKO spermatids and the formation of spermatozoa with hyper-constricted nuclei.
Moreover, of the reduced numbers of Tubel®CKO/eCKO sperm produced, their swimming ability was significantly compromised,
suggesting epsilon tubulin is needed for sperm tail development and/or function. Consistent with our hypothesis that TUBEL1 is a
target of katanin action, the phenotypes in Tube1CCKO/6CKO mice are reminiscent to those seen in our KATNAL2 and KATNB1
mutant mouse models® 2. Overall, our results demonstrate epsilon tubulin is indispensable for spermatogenesis, and plays a role
in multiple aspects of germ cell development.

!Dunleavy, J.E.M.,, et al., Katanin-like 2 (KATNALZ2) functions in multiple aspects of haploid male germ cell development in the
mouse. PLOS Genetics, 2017. 13(11).

20'Donnell, L., et al., An essential role for katanin p80 and microtubule severing in male gamete production.PLOS Genetics,
2012. 8(5): p. €1002698.
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Comparative analysis of a newly discovered human endometrial receptivity marker in rhesus
macaques and mice

Bothidah Thach® 23, Nirukshi Samarajeewa?, Ying Li!, Sophea Heng?, Te-Sha Tsai', Mulyoto Pangestu®, Sally Catt?,
Guiying Nie'2

1. Implantation and Pregnancy Research Laboratory, School of Health and Biomedical Science, RMIT University, Bundoora,
VIC, Australia

2. Hudson Institute of Medical Research, Clayton, VIC, Australia

3. Department of Molecular and Translational Science, Monash University, Clayton, VIC, Australia

4. Department of Obstetrics and Gynaecology, Monash University, Clayton, VIC, Australia

Background: Podocalyxin (PODXL) is a newly discovered endometrial receptivity marker in women; it is specifically
downregulated in the endometrial luminal epithelium at receptivity to permit embryo implantation.

Aim: To determine whether endometrial PODXL expression is conserved between humans, rhesus macaques and mice for
embryo implantation.

Methods: The PODXL gene, mRNA and protein sequences across species were compared bioinformatically.
Immunohistochemistry and in situ hybridization (mouse tissues) were employed to assess uterine PODXL expression in
macaques across the menstrual cycle (n = 3 per phase), and in mice across the estrous cycle (n = 4 per phase) and on pregnant
d4.5, when implantation initiates (n = 4). Functional studies then investigated whether endometrial PODXL affects mouse embryo
attachment.

Results: Greater sequence similarities were evident between humans and macaques than with mice. In all species, PODXL was
expressed in uterine epithelial and endothelial cells. In macaques, PODXL was downregulated in the luminal epithelium in the
mid-secretory phase (****P < 0.0001) when receptivity is developed, consistent with the pattern found in women. At this time,
PODXL was also downregulated in shallow (****P < 0.0001) but not in deep (**P < 0.01) glands. Endothelial PODXL was



unchanged across the cycle. In mice, uterine PODXL did not vary considerably across the estrous cycle. However, at the time of
implantation, PODXL was greatly reduced in the luminal epithelium especially near the site of embryo attachment. Mouse
embryos failed to attach or thrive when co-cultured on a monolayer of Ishikawa cells overexpressing PODXL.

Conclusions: Endometrial PODXL is downregulated in the luminal epithelium for embryo implantation in all species examined;
PODXL is confirmed to inhibit mouse embryo implantation. The rhesus macaque shares greater conservation with humans than
mice in PODXL regulation, and thus represents a better animal model for studying endometrial receptivity for human fertility
treatment.
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Shifting the paradigm of sperm maturation; global proteomic profiling of epididymal sperm

David A Skerrett-Byrne®?, Amanda L Anderson®?2, Elizabeth G Bromfield® 23, llana R Berntstein®2, Jess E Mulhall* 2,
John E Schjenken®2, Sean J Humphrey® 4, Brett Nixon2
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3. Faculty of Veterinary Medicine, Utrecht University, Utrecht , The Netherlands

4. School of Life and Environmental Sciences, The University of Sydney, Sydney, New South Wales, Australia

5. The Charles Perkins Centre, The University of Sydney, Sydney, New South Wales, Australia

Prior to engaging in fertilisation, mammalian spermatozoa must first complete an arduous journey of functional maturation as

they transit the epididymis. A distinctive feature of this process is that it occurs in the absence of de novo gene transcription and

protein translation and is thus reliant on a substantive remodelling of the intrinsic sperm proteomic architecture, the scale of which

is yet to be fully understood. Here, we have sought to define the extent of proteomic changes associated with the maturation of

mouse spermatozoa using label-free quantitative mass spectrometry; reporting an unprecedented depth of coverage

encompassing >6,000 proteins (Fig. A). Contrary to the long-held belief that epididymal maturation is primarily driven by the

uptake of additional proteins, our data demonstrates that sperm shed over 56% of their proteins during this process, producing a

refined fertilisation-competent cell (Fig. B; 9% gain). Complementing these extensive changes, the abundance of an additional

889 proteins was significantyal t er ed as sper m tr afadichaegd, pQth.e0 5)p.i dA wrytmhi esr nfod2e, coun:
to the notion of gaining proteins to gain function, the reduced complexity of the sperm proteome aligned with the putative activation

of key cellular functons i ncl uding sperm 6motilityé and O6capacitationo. I n ac¢
sperm function, we demonstrate that RHOA, a small GTPase, is acquired by maturing spermatozoa (2-fold increase), with a

concomitant downregulation or complete loss of RHOA repressing proteins, including ARHGAP18, ARHGDIB, GDI-1, in mature

sperm. To investigate the function of RHOA we pharmacologically inhibited its activity, resulting in a compromise to the ability of

mature spermatozoa to undergo an acrosome reaction (Fig. C; ~40% reduction). These data contribute a new understanding of

the mechanisms that underpin the transformation of sperm into functionally competent cells and provide a platform to identify

proteins that equip sperm for fertilisation.
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Investigating the Effects of Gender-Affirming Hormone Therapy on Bone Using Pre-Clinical
Models

Rachel Davey*

1. University of Melbourne, Austin Health, Heidelberg, VIC, Australia

Gender-affirming hormone therapy (GAHT) with masculinising testosterone or feminising estradiol treatment is used to align a
personds physical ¢ h ar aiderntity and t® telieve slysplaria dnd degression. Sex steraide are critical for
bone growth during puberty and bone maintenance in adulthood. Surprisingly however, the impact of GAHT on bone
health in transgender people is poorly studied. As such, there is an unmet clinical need to definitively clarify the effects of sex
steroids on bone in transgender people to prevent long term risks of bone disease. A critical step to
understanding this is to examine how the circulating levels of testosterone and estradiol interact with the local synthesis of these
steroids within bone to regulate bone cell function and strength. We will present data from preclinical mouse models which mirror
GAHT in adolescent and adult male-to-female transitioning humans. Murine models are advantageous as they provide essential
information relating to the testosterone and estradiol concentrations within bone, as well as bone microstructure, density,
breaking strength, and cellular activity that are unable to be obtained from humans.

The most striking observation in this ongoing study is in the model of pubertal male-to-female transition whereby puberty is
first arrested by orchidectomy followed by estradiol treatment. Estradiol treatment is sufficient to restore the loss of cortical and
trabecular bone associated with puberty suppression, but does not restore bone size, consistent with the periosteal apposition of
bone during puberty in males being mediated via testosterone action. The impact of these structural changes on bone strength
and cell metabolism as well as the local concentrations of sex steroids within bone following GAHT are currently being assessed.
The findings from this study will provide significant insight into the actions of sex steroids within bone which will assist
in informing treatment for maintaining bone health in transgender people undergoing GAHT.
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Gender affirming hormonal therapies for trans and gender diverse adolescents

Michele O'Connell*

1. The Royal Children's Hospital, Melbourne, Melbourne, VIC, Australia

Nationally and internationally, increasing numbers of trans and gender diverse children and adolescents are presenting for
care. In response, gender affirming hormonal therapiest h a t seek to align physical cha
identity are increasingly being employed in adolescents with gender dysphoria. Dependingonayoung per sonos
goals, these therapies may aim to achieve full pubertal suppression, modulation of the effects of endogenous pubertal sex
hormone and/or development of secondary sex characteristics congruent with their affirmed gender. Endocrine practice in this
area is still relatively novel and while short-term outcomes are encouraging, longer-term data from prospective longitudinal
cohorts of adolescent are still lacking. This presentation will provide an overview of current pharmacological options and
potential treatment pathways, reported outcomes and clinical challenges in the management of trans and gender diverse
adolescents.
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Psychological Challenges for Transgender Patients

Emerson Osterberg*

1. Healthy Minds, Happy Kids, Parramatta, NSW, Australia

One in five transgender people face discrimination from medical professionals each week which leads to them not seeking further
medical intervention. The current presentation aims to provide information about the mental health trends of the transgender and
gender diverse population, exploring factors that lead to better mental health outcomes for this marginalised group. A conversation
about what changes we need to make in both our professional practice and our day-to-day lives to create a more welcoming and
inclusive environment for transgender and gender diverse people is explored.
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Clinical Aspects of Bone Health in the Transgender Population

Ada S Cheung??
1. Department of Endocrinology, Austin Health, Heidelberg, VIC, Australia

2. Trans Health Research Group, Department of Medicine, The University of Melbourne, Heidelberg, VIC, Australia

There are increasing numbers of transgender (otherwise known as trans) which includes people who are undergoing gender-
affirming hormone therapy. As many individuals undergo testosterone (in trans men) or estradiol (in trans women) therapy
lifelong, long-term effects are important. Given the importance of sex steroids in attaining and maintaining peak bone mass and
bone health and strength in adulthood, hormonal fluctuations may upset this balance.

Previous studies in bone health in trans people have used predominantly 2-dimensional areal bone mineral density (aBMD)
and suggest that trans people at baseline appear to have lower aBMD than the general population. Lifestyle and environmental
factors likely contribute with lower vitamin D levels, higher rates of smoking and lower muscle strength observed, particularly in
trans women. Lower estradiol concentrations are associated with a greater decrease in aBMD over time. Only 1 study suggests
fracture risk is higher in older trans women compared with age-matched reference men, but no increase was seen in trans
men. It is unclear whether this increased fracture risk is related to baseline lower aBMD.
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A cross sectional study examining 3-dimensional volumetric bone mineral density (vBMD) has found lower vBMD in trans women
compared to cisgender male controls and higher cortical porosity. Trans men had higher vBMD relative to cisgender female
controls.

Overall, trans women may not be protected from microstructural deterioration by estradiol therapy, and attention should be made
to ensure adequate estradiol concentrations are achieved. Emphasis should also be made on lifestyle factors including
encouraging exercise, optimisation of vitamin D and smoking cessation. No adverse effects on bone microstructure appear to
occur in trans men. Further long-term longitudinal controlled studies are required, particularly in non-binary individuals using low
doses of gender-affirming hormone therapy or in individuals who have previously received GnRH analogues.
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Being transgender: a community memberés perspective
Clare Headland*
1. Melbourne, VIC, Australia
Available Soon
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Regulatory T cells facilitate maternal vascular adaptations to pregnancy

Alison Care!
1. Robinson Research Institute and Adelaide Medical School, University of Adelaide, Adelaide, South Australia, Australia

Preeclampsia is an important cause of maternal and perinatal morbidity and mortality, and increases the susceptibility of the
mother and offspring to cardiovascular disease later in life. In preeclampsia, a deficiency in regulatory T (Treg) cells has been
observed. Treg cells prevent maternal immune rejection of the fetus, and suppress inflammatory activation. We have shown
they also contribute to uterine vascular function in pregnant mice (Care et al Hypertension 2018), consistent with emerging roles
in systemic vascular homeostasis. However, the role of Treg cells in spiral artery remodelling in early placental development
remains unclear. Uterine natural killer (uNK) cells are a specialised subset of innate immune cells, with a pivotal role in spiral
artery remodelling during pregnancy. Although there is evidence of Tregs and NK cells communicating in the peripheral organs,
whether and how they interact within the uterus during pregnancy is unknown. We hypothesise that Treg cell deficiency in early
pregnancy will alter uterine natural killer cell (uUNK) abundance, leading to impaired spiral artery remodelling and fetal growth
restriction. Using transgenic Foxp3-DTR mice we can elicit selective depletion of FOXP3+ (Treg) cells to investigate the role of
Treg cells in maternal vascular adaptations to pregnancy. In mid-pregnancy Treg cell depletion led to perturbed uterine artery
function. Decidual spiral artery remodelling was impaired, evidenced by a smaller artery lumen area and smooth muscle actin
retention, leading to a reduction in fetal weight in late gestation. Moreover, the abundance of uNK cells in the decidua was
decreased in Treg-depleted mice compared to controls. However, administration of exogenous wild-type Treg cells restored
uterine artery function, spiral artery remodelling and uNK cell abundance, demonstrating a causal role for Treg cell deficiency.
We demonstrate an essential role for Treg cells in fetal growth and uteroplacental vascular function. Given the severe implications
of preeclampsia on the future health of the mother and her offspring, investigation of therapeutic strategies targeting Treg cells
may offer a promising target for intervention.
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Oocyte-cumulus cell bidirectional communication impacts oocyte quality

Dulama Richani?, Anne Poljak 2, Baily Wang?, Joanna Biazik® Jared Campbell 4, Abbas Habibalahi 4, Saabah B
Mahbub 4, William Stocker® 6, David Skerrett-Byrne’, Maria Marinova?, Sonia Bustamante?, Brett Nixon’, Ewa Goldys*,
Craig Harrison®®, Robert B Gilchrist?

1. Fertility & Research Centre, School of Womendés and Childrends Health, University

2. Bioanalytical Mass Spectrometry Facility, Mark Wainwright Analytical Centre, University of New South Wales Sydney,
Australia

3. Electron Microscope Unit, Mark Wainwright Analytical Centre, University of New South Wales Sydney, Kensington, NSW,
Australia

4. ARC Centre of Excellence Centre for Nanoscale Biophotonics, Graduate School of Biomedical Engineering, University of
New South Wales Sydney, Australia

5. Biomedicine Discovery Institute, Monash University, Clayton, Victoria, Australia
6. Department of Physiology, Monash University, Clayton, Victoria, Australia

7. Priority Research Centre for Reproductive Science, School of Environmental and Life Sciences, College of Engineering,
Science and Environment, The University of Newcastle, Australia

Mammalian oocytes grow and mature in a mutually dependent relationship with adjacent somatic cells. The oocyte actively
regulates cumulus cell differentiation and function by secreting soluble oocyte-secreted factors which act on cumulus cells in a
paracrine manner. Here we investigated the molecular mechanisms by which two oocyte-secreted factors, cumulin and BMP15,
regulate oocyte maturation and cumulus-oocyte cooperativity. Immature antral-follicle mouse cumulus-oocyte complexes (COCs)
were matured in vitro £ 20ng/mL cumulin or BMP15 (n= 3-8 biological replicate experiments). Thereafter oocytes and cumulus
cells were separated and underwent morphological, metabolic, and proteomic analyses. Global analyses (proteomics and
hyperspectral analysis of autofluorophores) revealed proteomic and metabolic profiles which discriminate cumulin- and BMP15-
treated oocytes/cumulus cells from untreated cells and from each other. In oocytes, proteomic data showed significant
upregulation of proteins involved in nuclear function in response to cumulin. In cumulus cells, proteomic data showed marked
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upregulation of a variety of metabolic processes (mostly anabolic) in response to cumulin and BMP15, including lipid, nucleotide
and carbohydrate metabolic processes, while mitochondrial metabolic processes were downregulated. These mitochondrial
changes were supported by transmission electron microscopy showing marked morphological changes to cumulus mitochondria
and endoplasmic reticulum, while mitotracker staining showed a 17% decrease in mitochondrial content (p<0.05) in cumulin-
treated cumulus cells. In support of reduced mitochondrial number, the hyperspectral unmixed data showed significantly lower
NAD(P)H levels and lower REDOX state (p<0.05). Furthermore, cellular and mitochondrial respiration (oxygen consumption rate)
was significantly lower (p<0.05) in cumulin-treated COCs. Despite this, mass spectrometry quantification of nucleotides
demonstrated that overall energy metabolites were in balance since most cellular energy pathway metabolites, particularly ATP,
remained similar in untreated and treated COCs. Collectively, these data demonstrate that oocyte-secreted factors remodel COC
metabolism during oocyte maturation in preparation for ensuing fertilization and embryonic development, and this is associated
with oocyte developmental competence.
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Oral Metformin: the first disease modifying drug for preeclampsia

Stephen Tong*

1. Translational Obstetrics Group, University of Melbourne, Mercy Hospital for Women, Heidelberg, VIC, Australia
Preeclampsia is a morbidity and mortality risk for both mother and the unborn baby. There is only one drug i aspirin - which
prevents preeclampsia (relative risk reduction of only 18%). And once diagnosed, there are no drugs that can slow disease
progression.

Metformin is currently used for glycaemic control in gestational diabetes. In  bench to bedside studies, ourteam
has discovered metformin may have the ability to quench disease severity in those diagnosed with preeclampsia.

The Translational Obstetrics Group set up a laboratory drug screening pipeline which utilises multiple assays and tests drugs for
their ability to 1) decrease placental release of sFlt-1 and other anti-angiogenic factors, and 2) decrease endothelial dysfunction
in maternal blood vessels (1 and 2 are thought to be central to the pathogenesis of preeclampsia).

Using our laboratory drug screening pipeline, we reported metformin may be a promising drugto treat or prevent
preeclampsia (Brownfoot et al AMJOG 2016).

We translated thisideatothe clinic andhave just completeda large trial in South Africa (PI2 Trial). We
randomised 180 participants with preterm preeclampsia (26-32 weeks gestation) to placebo or 3 grams of oral metformin. Those
in the metformin arm had a prolong pregnancy of 7.6 days (primary outcome). Importantly, there was a reduced length of
neonatal admission post birth (which may reflect better health at birth). We are now implementing The PI3 Trial, which will
randomise 500 participants. If our findings are validated, metformin may be the first disease modifying drug for preeclampsia. The
potential for clinical impact is significant.
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Omega-3 Supplementation to Prevent Preterm Birth

Craig Pennell*

1. University of Newcastle, New Lambton Heights, NEW SOUTH WALES, Australia

Preterm birth (PTB), defined as del i very bnebfahegrea®st buddenmil et ed wee
perinatal health. For babies born preterm, increased rates of respiratory, cardiovascular, metabolic, and neurodevelopmental
complications have been observed in the short-, medium-, and long-term.

Over the last three decades, there is growing consensus that omega-3 (n-3) supplementation may reduce the rate of PTB. The
greatest benefits of n-3 supplementation on PTB risk reduction have been observed in pregnant women with low n-3 status or
intake. In contrast, n-3 supplementation in pregnant women replete with omega-3 may increase their risk of PTB.

Literature has suggested that the effect of n-3 supplementation may vary between mothers based on their baseline omega-3
status. As such, a broad-based approach to n-3 supplementation may not be appropriate. Instead, evaluation of maternal omega-
3 status prior to initiation of n-3 supplementation is likely to be of value.

Limitations in current methods of evaluating maternal n-3 status demonstrates the need for the development of non-invasive and
affordable prediction tools to identify mothers with low or sufficient n-3 status to ultimately guide clinical decision making around
n-3 supplementation in pregnancy. In addition, future research should determine the optimum regime for n-3 supplementation to
maximise the reduction of preterm birth. If n-3 supplementation could be optimised for Australian women, there is the potential
to save up to $100M per year by preventing up to 856 early preterm births.
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Targeting N-cadherin during ovulation- a non-hormonal contraceptive

Alaknanda Emery?', Rouven Becker?, Rebecca Robker?, krzyzstof Mrozik®, Andrew Zannettino®, Andrew Abell?, Darryl
Russell*

1. The Robinson Research Institute, Adelaide Medical School, The University of Adelaide, Adelaide, South Australia

2. University of Adelaide, Adelaide, SA, Australia

3. South Australia Health and Medical Research Institute, Adelaide, South Australia

Worldwide, over 225 million women have an unmet need for modern contraception. Unmet need accounts for 74 million
unplanned pregnancies and 70,000 maternal deaths yearly. Adverse side-effects of hormonal contraceptives is the most frequent
reason for discontinued or non-use. There is an acute need for new contraceptives that do not alter normal endocrine profile and
offer wider contraceptive choices.



Selectively blocking ovulation without affecting ovarian hormones is an ideal approach to contraceptive development
that minimises/ eliminates side effects.

We developed a high-throughput approach for screening drug libraries for potential ovulation blocking capacity using automated
assessment of cumulus oocyte complex (COC) adhesion to extracellular matrix in vitro. Two small molecules CRS-006 and
LCRF-0006, N-cadherin antagonists, were identified as fAhitsodo that poten
fibronectin. During COC in vitro maturation, both N-cadherin antagonists severely inhibited COC expansion and oocyte meiotic
resumption with concomitant loss of b-catenin and E-cadherin at the oocyte cell membrane. Profiling of the transcriptional
response to N-cadherin inhibition identified targets of b-catenin and YAP1 pathways were dysregulated indicating that in COCs
these pathways are dependent on N-cadherin action. In vivo, treatment with N-Cadherin antagonist CRS-066 significantly
reduced ovulations (11 vs 26 oocytes/ovary; p-5.8*10"-6) compared to controls in mice. Ovarian histology and
immunofluorescence revealed structural dysgenesis of follicles, with disorganised granulosa and cumulus cell layers. In particular,
connections between cumulus corona radiata cells and the oocyte was disrupted. This was not due to LH-pathway downregulation
as Lhcgr and downstream signaling remained intact. Again, the transcriptome analysis indicated that mechanistically, N-cadherin
antagonism caused dysregulation of Hippo/YAP and b-catenin mechanosensitive pathways in vivo. Overall, this study
establishes a robust proof-of-concept to develop a unique high-throughput model for screening drugs for contraceptive potential;
and demonstrates a critical role of N-cadherin in oocyte-cumulus signaling during follicle development and ovulation.
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Ovarian cell metabolism at ovulation is correlated with oocyte competence and impacted by
obesity and aging

Atsushi Morimoto?, Kirsten Smith?, Takashi Umehara?, Ryan Rose' 3, Darryl Russell?, Rebecca Robker?!
1. Robinson Research Institute; The University of Adelaide, Unley, SA, Australia

2. Hiroshima University, Hiroshima

3. Fertility SA, Adelaide

Aging and obesity are two major causes of female subfertility. Mitochondrial dysfunction has been proposed as an underlying
cause however, there is little holistic understanding of metabolism dynamics with the ovarian follicle. To address this, we used
real time metabolic analysis (Seahorse XFe96) to map energy metabolism dynamics (mitochondrial respiration, glycolysis and
fatty acid oxidation) in mouse granulosa cells and cumulus-oocyte complexes (COCs) across a detailed timecourse in the lead
up to ovulation. ATP production in granulosa cells was increased at 8hrs after hCG and maximal at 12hrs post-hCG, due to
increased mitochondrial respiration, glycolysis and fatty acid oxidation. In stark contrast, total ATP production of COCs showed
a rapid increase at 4 hours of hCG, and then gradually decreased until ovulation. The effects of obesity and aging on ATP
production was examined in preovulatory follicles. Mitochondrial respiration, but not glycolysis, was reduced in granulosa cells of
obese mice; and females that were both obese and reproductively old mice showed a marked decrease in both mitochondrial
respiration and glycolysis. Similar metabolic alterations were observed in the ovarian stromal faction. To translate these findings,
the metabolic profile of granulosa cells was measured in a cohort of 130 women undergoing IVF/ICSI cycles, and correlated with
clinical parameters and cycle outcomes. Increased age, BMI and total FSH dose resulted in significant alterations in granulosa
cell metabolic profile. Further, the follicular metabolic profile was significantly correlated with IVF outcomes. Overall, we
demonstrate dynamic increases in multiple energy metabolism pathways in response to the LH-surge in key ovarian follicle cells.
Mitochondrial respiration and glycolysis were impaired with obesity and aging, in mice and women, providing new insights into
the cellular mechanisms of subfertility, by demonstrating specific metabolic perturbations that are associated with poor oocyte
quality.
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Modulation of the oocyte epigenome by a mitochondrial fission protein

Deepak Adhikari', In-won Lee?, Jun Liu!, Usama AL-Zubaidi!, Qing-hua Zhang?, Wai Shan Yuen?, Likun He?, Hiromi
Sesaki?, Jeffrey R Mann?, Rebecca Robker?, John Carroll*

1. Department of Anatomy and Developmental Biology and Development and Stem Cells Program, Monash Biomedicine
Discovery Institute, Monash University, Clayton, VIC, Australia

2. Cell Biology Department, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

3. The Robinson Research Institute, School of Paediatrics and Reproductive Health, The University of Adelaide , Adelaide,
South Australia 5005, Australia

Mitochondrial biogenesis occurs throughout oocyte growth, when the number of mitochondria increases from ~1000 to ~500,000
through tightly controlled processes of mtDNA replication and ultimately fission of mitochondria via the GTPase DRP1 (dynamin-
related protein 1). In addition to providing increased capacity for ATP production, mitochondrial fission in other cells regulates
mitochondrial quality and key cellular functions, such as redox balance. However, in oocytes it is not known whether mitochondria
perform additional functions and how these impinge upon embryo reprogramming and developmental potential.

To investigate this, we developed an oocyte-specific Drp1 Cre-loxP knockout (KO) system in mice to irreversibly remove DRP1
protein at the primordial follicle stage and comprehensively characterised oocyte quality including mitochondrial function,
transcriptomics, proteomics and epigenetic profile. We find that Drpl KO oocytes are able to grow and meiotically mature, have
normal ATP concentrations but reduced mitochondrial membrane potential and moderately increased mitochondrial reactive
oxygen species levels compared to controls. Analysis of Drpl KO oocytes reveals dramatic changes to the transcriptome and
proteome, as well as disrupted levels of epigenetic marks in oocyte nuclei. To determine the impact of these changes on
developmental competence, Drpl KO oocytes were fertilised with WT sperm such that embryos expressed DRP1 following
zygotic genome activation but had inherited mitochondria from the DRP1-deficient oocyte. Remarkably, Drpl KO oocytes
fertilized normally but embryos showed high rates of developmental failure after day 13 of gestation. To determine whether
developmental failure is due to disrupted mito-nuclear communication, pronuclear transplantation experiments were conducted.
These showed that placing the nuclear material from Drpl KO oocytes into wild type cytoplasm did not rescue the developmental



failure. These studies are the first reveal a regulatory role of mitochondria, specifically via DRP1, in the establishment of the
maternal epigenome during oocyte growth, which is critical for normal fetal development.
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Cyclin A2 supports faithful chromosome segregation in the oocyte to embryo transition

Qing-hua Zhang?!, Wai Shan Yuen?, Deepak Adhikari*, John Carroll*

1. Development and Stem cells Program and Department of Anatomy and Developmental Biology, Monash Biomedicine
Discovery Institute, Monash University, Melbourne
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PRC2 establishes H3K27me3 at developmental genes in growing oocytes and regulates
offspring development rate

Ellen Jarred?, Tesha Tsai' 2, Ruby Oberin' 2, Sigrid Petautschnig®?, Heidi Bildsoe' 2, Zhipeng Qu?, Stephen
Pederson?, David Adelson®, Qinghua Zhang#* John Carroll%, Jessica Stringer4, Mai Truong®, David Gardner®, Patrick
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3. Bioinformatics and Computational Genetics, School of Biological Sciences, The University of Adelaide, Adelaide, South
Australia, Australia

4. Biomedicine Discovery Institute, Monash University, Clayton, Victoria, Australia

5. School of BioSciences, Melbourne University, Melbourne, Victoria, Australia

Epigenetic modifications modulate cell differentiation partly by regulating transcription of developmental genes. While it has been
proposed that epigenetic programming of germ cells is critical for offspring development and health, the mechanisms are poorly
understood. As extensive evidence suggests that environmental factors, including drugs or diet, can alter germline epigenetic
programming, understanding these mechanisms is essential. Polycomb Repressive Complex 2 (PRC2) catalyses the epigenetic
maodification, H3K27me3, to repress developmental genes in many tissues. Using genetic mouse models to delete PRC2 function
in the oocyte, we examined how H3K27me3 establishment is regulated in growing oocytes. We identified a key window of
transient PRC2 activity that regulates establishment of H3K37me3 at developmentally important genes in growing oocytes.
Oocyte-specific deletion of the essential PRC2 subunit, Eed, de-repressed 343 genes (DEGS), primarily involved in neurogenesis
and development, in fully grown Germinal Vesicle (GV) oocytes. Importantly, many of these genes contained H3K27me3 in
human GV oocytes suggesting this PRC2 activity is conserved in humans. Comparison of the DEGs with classically and non-
canonically imprinted genes strongly indicated that EED regulation of these DEGs in growing oocytes represents a novel function
for PRC2 in regulating maternal inheritance. Consistent with this, post-implantation offspring from Eed-null oocytes were initially
developmentally delayed but exhibited increased placental weights and catch-up growth ultimately resulting in post-natal
overgrowth compared to genetically identical controls. Significantly, de novo germline mutations in human EED/EZH2 result in
Cohen-Gibson/Weaver Syndromes, characterised by overgrowth, skeletal abnormalities and learning deficits. Our work identifies
a novel link between EED-dependent oocyte epigenetic programming and offspring development and strongly indicates that this
activity is conserved in human oocytes. Understanding these processes is critical for determining epigenetic inheritance, and how
exposure to clinically relevant EZH2 or EED inhibiting drugs may impact on oocyte epigenetic programming, and subsequent
health and development of the next generation.
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Checkpoint inhibitor immunotherapy diminishes oocyte number and quality: consequences
for fertility of female cancer survivors

Lauren R Alesi', Amy L Winship?, Sneha Sant?, Jessica M Stringer?, Teharn Hegarty?, Meaghan J Griffiths', Sherene
Loi?, Karla J Hutt!

1. Ovarian Biology Laboratory, Monash Biomedicine Discovery Institute, Department of Anatomy and Developmental Biology,
Monash University, Clayton, Victoria, Australia

2. Peter MacCallum Cancer Centre, Melbourne, VIC, Australia

Conventional cytotoxic cancer therapies exert permanent damage to the ovary, hence, loss of fertility is a major concern for
female reproductive-age cancer survivors. However, the landscape of cancer therapies is rapidly changing, with attention shifting
to more personalised, targeted treatments. Immunotherapies, like checkpoint inhibitors anti-PD-1, anti-PD-L1 and anti-CTLA-4,
harness the immune system to kill tumour cells. They are increasingly becoming a standard of care for many tumour types,
including in the curative setting. But, their impacts on ovarian function and fertility are unknown.

We evaluated the effect of anti-PD-1, anti-PD-L1 and anti-CTLA-4 antibodies on the ovary using tumour-bearing and tumour-free
mouse models. In tumour bearing mice, combination immune checkpoint inhibition (anti-PD-1 + anti-CTLA-4) increased intra-
ovarian CD4+ (100376 versus control 632+53; p=0.007) and CD8+ T cells (1072+129 versus control 628+58; p=0.02) and TNF-
U cytokine production. Di sruptions to folliculogenesis and ovul at
follicle atresia (90+20.7, versus control 41.4+10.5; p=0.04) and reduction in corpora lutea (2.4+0.4, versus control 5+0.4,
p=0.003), indicating reduced ovulations.



Profound and permanent impacts to ovarian function were also detected in tumour-free mice. PD-L1 or CTLA-4 blockade induced
significant depletion of the ovarian reserve of primordial follicles by 43% and 38% respectively (1031+161 and 1116+247 versus
control 1809+167, p<0.05) after 21 days. Notably, in women, primordial follicle depletion is associated with early loss of fertility
and premature menopause. Furthermore, the number ovulated oocytes was significantly reduced following anti-CTLA-4 treatment
(25+3, versus control 34+2; p=0.03), whereas anti-PD-L1 increased the number of fragmented/dead oocytes (8+2, versus control
2+1; p=0.03).

Collectively, these data demonstrate that immune checkpoint inhibitors have the potential to impair both the immediate and future
fertility of young women. Hence, fertility preservation should be strongly considered for women receiving these immunotherapies,
and investigation of preventative strategies must be prioritised in future studies.
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Molecular modelling using a PCOS mouse model in combination with androgen receptor
knockout mouse models (ARKO) to unravel PCOS pathogenesis
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4. Department of Pediatrics, University of Michigan, Ann Arbor, MI, USA

Polycystic ovary syndrome (PCOS) is a common heterogeneous disorder characterized by endocrine, reproductive and metabolic
dysfunction. The etiology of PCOS is poorly understood, however, hyperandrogenism is a key diagnostic feature and evidence
supports a role for androgen receptor (AR) mediated actions in PCOS pathogenesis. Aberrant AR signaling in adipose tissue and
muscle are proposed as being implicated in the manifestation of PCOS, but their significance and the precise AR signaling
mechanisms involved remain unclear. This study investigated the role of AR signaling in white adipose tissue (WAT), brown
adipose tissue (BAT) and skeletal-muscle in the development of PCOS traits. We exposed wildtype (WT), global androgen
receptor knockout (ARKO) and skeletal muscle specific ARKO (SkKMARKO) mice to dihydrotestosterone (DHT) to induce PCOS
traits. ARKO (AR™) WAT/BAT were transplanted into WT (AR**) DHT-induced PCOS females, and WT WAT/BAT were
transplanted into ARKO DHT-induced PCOS females. After 12 weeks of DHT exposure, reproductive and metabolic PCOS traits
were assessed. DHT induced key reproductive and metabolic PCOS traits in WT females. SKMARKO mice treated with DHT
displayed a similar phenotype to DHT-treated WT females, with full development of reproductive and metabolic PCOS features.
Transplantation of ARKO WAT/BAT into DHT-treated WT females prevented the development of some metabolic PCOS features,
as mice displayed significantly lower body weights (P<0.05), decreased visceral adiposity (P<0.05), and smaller adipocyte size
(P<0.05) compared to DHT-treated WT females with sham surgery. However, reproductive PCOS traits were not ameliorated by
ARKO WAT or BAT transplantation. Furthermore, DHT exposed ARKO female mice transplanted with WT WAT/BAT did not
develop PCOS traits. In summary, WAT and BAT, but not skeletal muscle, are key sites of AR-mediated actions involved in the
development of PCOS-associated metabolic traits. These findings support targeting adipocyte AR-driven pathways in future
research for the development of novel therapeutic interventions for PCOS.
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Progesterone receptor regulation of ovulation via respiration, glycolysis, fatty-acid oxidation
and cell-specific signaling

Kirsten Smith?, Thao Dinh?, Atsushi Morimoto?, Darryl Russell?, Rebecca Robker!
1. Robinson Research Institute, Adelaide Medical School, University of Adelaide, Adelaide, SA, Australia

Anovulation is the leading cause of female infertility, therefore it is essential to identify the mechanisms regulating ovulation to
gain insight into the underlying causes of female infertility and develop novel therapeutic interventions. Progesterone receptor
(PGR), a steroid-dependent transcription factor expressed in ovarian granulosa cells, is obligatory for ovulation in mammals. We
investigated effector pathways activated by PGR in order to identify those that are crucial for oocyte release. We hypothesised
that PGR may upregulate ATP production to fuel ovulatory processes. To address this we investigated major metabolic pathways
(mitochondrial function, glycolysis and fatty-acid oxidation) in granulosa cells of mice null for PGR (PRKO). Using real-time cell
metabolism assays we found that surprisingly ATP production via mitochondrial respiration or glycolysis was not PGR-regulated.
Supporting these observations, treatment of mice with rotenone, an inhibitor of Complex | reduced granulosa cell mitochondrial
respiration but this did not impair ovulation. In parallel, we performed RNA-seq analysis of both isolated granulosa cells and the
GC-depleted ovarian stromal tissue to identify differentially expressed genes in PRKO vs WT mice. Ingenuity Pathways Analysis
elucidated a number of interesting pat hways t hat were dysregulated in the t
met abol i smbéd was dysr egul a-hulrdicejand agatwork of hidpaserrelated transcriptoh fackos,Bclllb,
Pparg, Hnf4a and Zbtb16, was identified as PGR-regulated with gene expression induced during ovulation.
Additionally, Cptla and Cptlb, the rate-limiting enzymes for fatty-acid oxidation were PGR-regulated in granulosa cells. These
findings advance our understanding of steroid-receptor regulation of metabolism, demonstrating that PGR does not regulate
mitochondrial respiration or glycolysis in granulosa cells but activates alternative pathways for lipid regulation during ovulation.
Additionally, RNA-seq analysis of both granulosa and stromal cells has revealed intriguing PGR-regulated gene networks that
shed light on the intercellular mechanisms regulating ovulation.
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Diverse Roles of the Androgen Receptor in Breast and Prostate Cancer
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Wayne D Tilley?*
1. Dame Roma Mitchell Cancer Research Laboratories, Adelaide Medical School, University of Adelaide, Adelaide, Australia

Since the introduction of androgen deprivation therapy (ADT) by Huggins and colleagues some 80 years ago, it has
become the mainstay strategy for treatment of prostate cancer. ADT specifically targets the androgen receptor (AR). Since
the cloningoft he human AR in the | ate 198006s extensive evidence
leading to potent new hormone therapies to target the AR. Unfortunately, ADT remains a blunt clinical weapon as AR activity
influences the health and function of most body tissues. Side effects associated with ADT adversely affect quality of life in patients
and can contribute to drug non-compliance. Moreover, while new hormone therapies developed over the past decade for the
treatment of metastatic hormone sensitive prostate cancer prolong life, resistance to these agents is inevitable as tumours evolve
to reactivate AR and regulate expression of genes that promote tumour growth and survival. Smarter therapeutic strategies are
needed to achieve more durable responses and improve quality of life for patients actively on ADT. More recently, we and others
have investigated reprograming of AR from an oncogenic to a more normal, pro-differentiating factor rather than abolishing its
activity altogether, thus driving AR toward better outcomes in prostate cancer.

Resistance to estrogen receptor alpha (ER) target therapies is the major cause of breast cancer death. Therapeutic engagement
of steroid receptors that impinge on, but do not ablate, ER signalling is an emerging new treatment strategy. The AR is expressed
inthe majority of breast tumours and represents an exceptional therapeutic target, especially as a range of drugs
including AR agonists, antagonists and selective AR modulators (SARMSs) are available. Interest in targeting AR for treatment of
breast cancer has escalated over the past decade. Despite clinical correlations and preclinical studies supporting a protective
role for AR in breast cancer, especially in ER-positive disease, enthusiasm was largely directed toward antagonizing AR with
anti-androgenic drugs used to treat men with prostate cancer, a disease definitively driven by oncogenic AR activity. While some
pre-clinical studies supported use of an AR antagonist for ER-positive breast cancer, this strategy has had minimal success in
clinical trials. Our most recent preclinical studies using a diverse range of in vivo breast cancer models (Hickey et al, Nature
Medicine 2021) provides compelling evidence for (i) AR being a tumour suppressor in ER+ breast cancer, and (ii) an AR agonist,
not an antagonist, treatment strategy being the optimal therapeutic approach.
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Clinical factors affecting insulin dose requirements during treatment of prednisolone-induced
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Background: Prednisolone is a semi-synthetic glucocorticoid hormone that commonly causes hyperglycaemia in hospitalised
patients, which is associated with increased morbidity and mortality. Weight-based insulin regimens are recommended to treat
prednisolone-induced hyperglycaemia, but many patients remain hyperglycaemic due to wide variability in insulin dose
requirements.’ To inform insulin dosing, we investigated which clinical characteristics are associated with daily insulin
requirements in patients prescribed prednisolone.

Methods: In this prospective study, 50 adult medical inpatients with an acute inflammatory illness and prescribed a morning dose
of prednisolone 020 mg/ day -pricktblood glucqgseleve (BSL) =18 mmold or(tveo B@L >1.0immgl/e
within 24 hours) received an intravenous Actrapid insulin infusion for 24 hours to determine their daily insulin requirements. Hourly
flash glucose monitoring was performed with Freestyle Libre Device (Abbott). The daily insulin dose required to attain an average
flash glucose concentration of 8.0 mmol/L was calculated. Associations between clinical variables and daily insulin dose were
examined using linear regression.

Results: The participants age was 69 + 10 years, prednisolone dose was 34 + 10 mg, HbAlc was 7.7 + 2.0%, 77% had known
type 2 diabetes and 30% were female. In univariate analysis, weight was weakly but significantly associated with daily insulin
dose (Table). Other variables associated with daily insulin dose were HbAlc, sex, prior diabetes treatment and peak glucose
before commencing insulin; prednisolone dose was not. In multivariate analysis HbAlc, weight, sex, diabetes treatment and
diabetes status were independently associated with daily insulin dose (R? = 0.65, p<0.001).

Conclusions: Combining HbAlc, sex, diabetes status, diabetes treatment and weight explains an additional 54% of the variability
in daily insulin dose in patients with hyperglycaemia while prescribed prednisolone, compared to weight alone. Incorporation of
these additional clinical characteristics into individualised insulin algorithms will refine insulin dosing for prednisolone-induced
hyperglycaemia.
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Table

Univariate Multivariate

R2 value P value B co-efficient P value
HbA1c 0.39 <0.001 0.47 <0.001
Weight 0.1 0.024 0.29 0.005
Sex 0.1 0.025 0.20 0.055
Peak Glucose 0.30 0.001 0.39 0.312
Diabetes 0.06 0.11 0.29 0.04
Diabetes Treatment 0.23 <0.001 0.54 0.003
CRP 0.12 0.47 - -
Prednisolone dose 0.16 0.36 = =
Diagnosis 0.001 0.81 - -

1. 1. Radhakutty, A., Stranks, J.L., Mangelsdorf, B.L., Drake, S.M., Roberts, G.W., Zimmermann, A.T., Stranks, S.N.,
Thompson, C.H. and Burt, M.G., 2017. Treatment of prednisoloneZnduced hyperglycaemia in hospitalized patients: |
nsights from a randomized, controlled study. Diabetes, Obesity and Metabolism, 19(4), pp.571-578.

137

An algorithm to guide radioactive iodine treatment.
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Background: Personalized recurrence risk ideally guides treatment with radioactive iodine (RAl) in differentiated thyroid cancer.
2015 ATA guidelines provide some risk stratification to aid treatment decisions but is not comprehensive. The aim of our study
was to develop an algorithm for RAI treatment based upon personalized recurrence risk calculated using ATA risk features
combined with histological extra-thyroidal extension (ETE) and post-operative serum thyroglobulin (sTg).

Methods: Retrospective multivariable analysis of 1117 patients who received RAI following thyroidectomy at a quaternary centre
in Australia between 2008-2018, with a sTg (TSH > 30mIU/L). Prospectively collected data included age, gender, histology and
AJCC staging. ATA risk was calculated retrospectively.

Results: In intermediate and high ATA risk there was no difference in risk of recurrence between 4GBq or 6 GBq activity of RAI
(p = 0.10). Independent of ATA risk, patients with a sTg > 10ug/L had a worse progression free survival (PFS) than those with
sTg < 10ug/L (p < 0.001). ETE stratified by 4 histological categories was significantly associated with PFS (p < 0.001). On
multivariate analysis gross ETE, sTg > 10 ug/L, multifocal papillary thyroid cancer (PTC), follicular variant PTC and follicular
thyroid cancer were associated with synchronous metastasis. Our algorithm, with 5 recommended activities was validated on 218
patients treated with RAI in 2017-2018 correctly recommending RAI activities for patients in ATA low and high risk groups and
for those with synchronous metastasis.

Conclusions Our algorithm extends ATA risk stratification by including sTg and ETE which we found to be independent predictors
of recurrence and synchronous metastasis in DTC. We have developed an online RAI decision support tool to provide evidence
based treatment guidelines, reducing unnecessary RAI treatments while confidently treating patients with high risk of metastatic
disease.
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Surveillance improves outcomes for SDHB mutation carriers: a multi-centre study
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Background

Succinate dehydrogenase type B (SDHB) mutation carriers are at risk of phaeochromocytoma and paraganglioma from a young
age. It is widely recommended that patients enter a lifelong screening program to detect tumours, as metastatic disease is
associated with high mortality.

Objective

The purpose of this study was to describe screen-detected tumours in SDHB mutation carriers enrolled in a screening-program,
to assess predictors of disease diagnosis, and to compare outcomes in screen-detected tumours to probands.

Methods

This was a multi-centre study of clinical data collected by both retrospective and ongoing prospective follow-up in genetics clinics
at Royal North Shore Hospital (RNSH), Prince of Wales Hospital (PoWH) and the Royal Hobart Hospital (RHH). Probands were
defined as the first individual in a family to be diagnosed with a genetic condition after presenting with a tumour. Annual clinical
assessment of catecholaminergic symptoms, blood pressure and biochemical measurements of plasma metanephrines or urinary
catecholamines were included in the surveillance protocols of all three centres. RNSH and PoWH followed the Cancer Institute
NSW guidelines for two yearly MRI base of skull to coccyx imaging surveillance (https://www.evig.org.au) while RHH surveillance
consisted of second yearly imaging with ultrasounds neck and abdominal and after age 18 with four yearly fluorodeoxyglucose
(18F) positron emission tomography/computed tomography (18F-FDG PET/CT).

Results

182 SDHB mutation carriers from 59 families undergoing routine surveillance were assessed. Median age at first surveillance
was 33 years (range 1 to 81 years). There were 33 probands and 149 non-probands. Median duration of follow up was 6.0 + 0.4
years. Tumours were detected in 30 of 149 (20%) non-probands undergoing screening (age range 9-76 y). Male gender and
young age were associated with detection of tumours. Patients with screen-detected tumours were less likely to be associated
with metastatic disease compared to probands. Estimated 10-year metastasis-free survival was 66% for probands and 84% for
non-probands with screen-detected tumours (p=0.0268). Screen-detected tumours were smaller than those in probands (median
28 + 4.2 mm versus 45 + 8.3 mm respectively, p=0.004). Tumour size 40mm was associated with progression to metastatic
disease (OR 16.0, 95% Cl 2.3-177.5, p=0.003). Patients with screen-detected tumours had lower mortality compared to probands:
10-year overall survival was 79% for probands and 100% for non-probands (p=0.0286).

Conclusion

This is the largest Australian study to describe screen-detected tumours and outcomes for SDHB mutation carriers in a
surveillance program. Patients with screen-detected tumours had smaller tumours, reduced risk of metastatic disease and lower
mortality compared to probands. Tumour size 40mm was associated with increased risk of metastatic progression. Our results
suggest that SDHB mutation carriers should undertake surveillance to improve clinical outcomes.
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Effects of estradiol on bone density and fat mass in men undergoing androgen deprivation
therapy for prostate cancer: a randomised placebo-controlled trial
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Objective: Indirect evidence suggests that the effects of testosterone on bone and fat in men are dependent on aromatisation to
estradiol (E2). No controlled study has examined this hypothesis in the absence of testosterone.



Design: 6-month randomised, placebo-controlled trial. We hypothesised that E2 would increase distal tibia total volumetric bone
mineral density (vBMD) and reduce fat mass.

Methods: 78 participants receiving androgen deprivation therapy (ADT) for prostate cancer were randomised to 0.9mg topical E2
per day, or placebo. High-resolution peripheral quantitative CT was performed at baseline and study end. Body composition and
areal bone mineral density (aBMD) were measured by dual energy x-ray absorptiometry at baseline, month 3 and month 6. At
each visit sex steroids were measured by liquid chromatography tandem mass spectrometry, and serum beta carboxyl-terminal
type 1 collagen telopeptide (CTX) and pro-collagen type 1 amino-terminal propeptide (P1NP) were measured by
electrochemiluminescence.

Results: Serum E2 increased in the E2 group over 6 months compared to placebo, mean adjusted difference (MAD) 207pmol/L
(95%Cl 1237 292), p<0.001. We observed no effect on distal tibia total vBMD, MAD 2.0mgHA/cm?® (95%CI -0.8i 4.8), p=0.17. E2
increased distal radius cortical vBMD, MAD 14.8mgHg/cm? (95%CI 4.5-25.0), p=0.005, and aBMD of lumbar spine, MAD
0.02g/cm? (95%CI 0.01-0.03), p=0.01, and ultradistal radius, MAD 0.01g/cm? (95%CI 0.00i 0.02), p=0.01. E2 reduced CTX, MAD
-224ng/L (95% CI -305 to -143), p<0.0001, and P1INP, MAD -13mcg/L (95% CI -22 to -5), p=0.005. E2 increased total fat mass,
MAD 10079 (95%Cl 124-1891), but not significantly, p=0.09. Android fat increased, MAD 164g (95%Cl 41-286), p=0.04.

Conclusion: E2 did not change distal tibia vBMD in men undergoing ADT, despite decreasing bone remodelling and increasing
regional aBMD and cortical vBMD. Contrary to our hypothesis, we provide suggestive evidence that E2 acting in the absence of
testosterone, may increase total and regional fat mass in men.
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Objective: To identify primary aldosteronism (PA) in newly diagnosed, treatment-naive, hypertensive patients in primary care.
Design: Prospective study conducted in 2017-2020.

Setting: General Practitioners (GPs) from multiple practices across Melbourne (Victoria) were invited to screen their patients for
PA at the time of the diagnosis of hypertension. Screening for PA was performed by measuring the aldosterone-to-renin ratio
(ARR). Those with ARRnttheisainesuppréssiomidst in asgeeialist eferral centre to confirm the diagnosis
of PA.

Participants: 247 primary care adults with blood pressure >140/90 mmHg on two or more occasions and not taking
antihypertensive medications.

Main outcome measures: The diagnostic rate of PA, calculated as the percentage of patients with confirmed PA divided by the
number of hypertensive patients screened for PA.

Results: Among the 247 participants, 62 (25%) had a positive screening test result and 35 (14% of all the participants; 95%
confidence interval 10% to 19%) were confirmed to have PA. None of the patient characteristics (age, sex, blood pressure or
serum potassium) distinguished the PA from the non-PA group.

Conclusion: PA was diagnosed in 14% of patients with newly diagnosed hypertension in primary care and GPs have an
important role in actively screening for this specifically treatable cause of hypertension.
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Background:

Since its introduction for male infertility, the use of intracytoplasmic sperm injection (ICSI) has increased. Concerns include the
heritability of infertility, effects of poor-quality spermatozoa on offspring health and epigenetic effects of the ICSI procedure. The
long-term health of ICSI-conceived offspring is unclear.

Aim:
Compare reproductive and metabolic health of ICSI-conceived men (aged 18-25 years) to IVF-conceived and spontaneously-
conceived (SC) controls.

Method:

This study is part of a project investigating health outcomes and epigenetic profiles of ICSI-conceived men. Age-matched controls
were sourced from prior studies. Semen parameters and serum reproductive hormones were compared between 120 ICSI-
conceived men and 356 SC controls. Resting blood pressure (BP), BMI, body surface area, and serum metabolic markers were
compared between 121 ICSI-conceived, 74 IVF-conceived and 688 SC men.

Results:

Compared with SC controls, ICSI-conceived men had similar sperm output and total motile sperm count but lower mean total
(55.3 vs 60.6%, p=0.003) and progressive (44.7 vs 53.9%, p<0.001) sperm motility with higher mean normal sperm morphology
(8.5 vs 5.4%, p<0.001). Differences in progressive motility (8 -9.9, 95% CI -16.7- -3.0, p=0.01) and normal morphology (R 4.3,
95% CI 3.0-5.7, p<0.001) remained significant after adjusting for confounders. ICSI-conceived men were no more likely to have
below reference semen parameters. Semen parameters between ICSI fathers and sons were not correlated. Serum reproductive
hormones were better in ICSI-conceived men.

ICSI-conceived men compared with SC controls had higher resting diastolic BP and higher homeostasis model assessment for
insulin resistance (HOMA-IR), but a similar proportion had insulin resistance. Metabolic parameters of ICSI-conceived men and
IVF-conceived controls were similar.

Conclusion:

This study is the largest to date and suggests comparable reproductive health of ICSl-conceived men to a population-
representative cohort of SC men. Few metabolic differences of unclear significance were observed between ICSI-conceived men,
and IVF-conceived and SC controls.
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Type 2 diabetes, fracture risk and mortality in two longitudinal population-based studies:
Dubbo Osteoporosis Epidemiology Study (DOES) and the Canadian Multicentre osteoporosis
study (CaMos)
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Type 2 diabetes (T2DM), osteoporosis and fracture are increasingly prevalent. Effect of T2DM on fractures and post-fracture
outcomes remains unclear. This study examined the effect of T2DM on initial fracture, subsequent fracture and post-fracture
mortality risk in elderly individuals in a combined cohort of the Dubbo Osteoporosis Epidemiological Study (DOES) and Canadian
Multicentre Osteoporosis study (CaMos).

The study followed 9275 community-dwelling adults (6363 women) aged 60+ years over 13 years (IQR:7-15.1). DOES had fewer
participants (39%) but longer follow-up (14 vs 11 years) compared to CaMos. Fractures were radiologically verified. Baseline and
incident self-reported T2DM status was confirmed with medication use where available. We analysed T2DM as a time-dependent
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First fracture, subsequent fracture and post-fracture mortality were compared between those with and without diabetes.



T2DM was present in 471/2912 (16%) men and 782/6363 (12%) women (including incident T2DM in 159 men and 289 women).
Fracture incidence was lower in both men and women with T2DM than those without (11% vs 15% men; 24% vs 29% women,
respectively). Femoral neck bone mineral density (FNBMD) was significantly higher in women with T2DM compared to those
without T2DM (p <0.01). T2DM was not associated with increased risk of first or subsequent fracture in age-adjusted or after
accounting for all potential confounding effects in either women or men (Figure). However, T2DM was associated with increased
risk of post-fracture mortality in men (HR 1.95; 95%CIl:1.23-3.11) but not in women (1.32; 0.95-1.81).

Women and men with T2DM have similar fracture rates to those without T2DM. After a fracture, mortality in women is similar
between T2DM and non-diabetes subjects whereas mortality in men is further increased by T2DM. Fracture risk reduction is
therefore important in men and women with T2DM.

g |
2 Women
< Women
o —  Men
12 Men F L2 4
£
- & Women
&
5 8
v ou Men s & 4
o
£ 2 Women
-_—
T (O
t T
| = SR . )
= & Men L
©
1
0.5 1 2 3
Type 2 diabetes increases risk -
Forest plot of multivariable-adjusted hazard ratios of type 2 diabetes (T2DM) for first fracture,
second fracture and post-fracture mortality in women and men.
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The active form of vitamin D (1, Alpha 25-Hydroxyvitamin Ds[ 1 U, 2 ID¢])hbis) been associated with multiple cellular
processes, i ncluding bDodefieientyoesuiltsairt the ¢aiture of bdne f@ratidd Kading to significant growth
retardat i on and severe osteopeni aOH),0;brebone tauld bd exmaines fvib eheirt actianfon
differentiated mesenchymal stem cells (MSCs) either by facilitating osteoblastogenesis or inhibiting adipogenesis. In this study,
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we investigat ed t he ef f-(@H)Dsoaf osUePFenic and adipogenic di fferentiati

(OH),Ds (10 mol) for 21 days. Treated and untreated undifferentiated MSCs were used as controls. We examined 12,000 human
genes and expressed sequences tags on the array Human Genome U95A via Affymetrix DNA array. RT PCR confirmed those
genes with higher and lower expression. We found that, compared to undifferentiating MSCs, differentiating cells treated with
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1 U, -@H),D; exhibited a significantly higher expression (more than two-fold change significance) of distinct osteogenic genes
(e.g. CYP24A1, Al131030, ITGAV, GYS1 and TBCD) and adipogenic genes ( e.g. APOE, FBLN2, SYN1, G0S2, PARRES2 and
CYP24A1).

In addition, two genes (FBLN2 and G0S2) showed significantly high expression in adipogenic conditions while decreased in the
osteogenic conditi o«QH).Ds Meaawhted\YP24iAL, h alsl$,025 at e-gOH)¥Di dedradafiod,, hass
reduced expression in adipogenic conditions compared to osteogenic and general conditions. In summary, our gene array
anal yses identified -(@H)D:oraesettof gerfed requited i0 MSC4 differ2riation, thus improving our
understanding of the effect of the active form on vitamin D on bone metabolism.
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Introduction  Measurement of bone mineral density (BMD) is recommended in patients with chronic kidney disease
(CKD). However, most persons in the community and most patients with CKD have osteopenia, suggesting fracture risk is
low. Bone loss compromises bone microarchitecture which increases fragility disproportionate to modest deficits in BMD. We
therefore hypothesized that patients with CKD have reduced estimated failure load due to deterioration in microarchitecture
irrespective of whether they have normal femoral neck (FN) BMD, osteopenia or osteoporosis.

Methods We measured distal tibial and distal radial microarchitecture in 128 patients with CKD and 275 age- and sex-
matched controls using high resolution peripheral quantitative computed tomography, FN-BMD using bone densitometry and
estimated failure load at the distal appendicular sites using finite element analysis.

Results  Patients versus controls respectively had: lower tibial cortical area 219(40.7) vs. 237(35.3) mm?, p =0.002, lower
cortical volumetric BMD 543(80.7) vs. 642(81.7) mgHA/cm?® due to higher porosity 69.6(6.19)vs. 61.9(6.48)% and lower matrix
mineral density 64.2(0.62) vs. 65.1 (1.28)%, lower trabecular vVBMD 92.2(41.1) vs. 149(43.0) mgHA/cm® due to fewer and
spatially disrupted trabeculae, lower FN-BMD 0.78 (0.12)vs.0.94 (0.14) g/cm?and reduced estimated failure load
3825(1152) vs. 5778(1467) N, all p<0.001. Deterioration in microarchitecture and estimated failure load was most severe in
patients and controls with osteoporosis. Patients with CKD with osteopenia and normal FN-BMD had more deteriorated tibial
microarchitecture and estimated failure load than controls with BMD in the same category. In univariate analyses,
microarchitecture and FN-BMD were both associated with estimated failure load. In multivariable analyses, only
microarchitecture was independently associated with estimated failure load and accounted for 87% of the variance.

Conclusions Bone fragility is likely to be present in patients with CKD despite them having osteopenia or normal
BMD. Measuring microarchitecture may assist in targeting therapy to those at risk of fracture.
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Purpose: Undercarboxylated osteocalcin (ucOC) is suggested to be involved in muscle mass maintenance and strength, at least
in animal models. In humans, the ucOC to total osteocalcin (tOC) ratio may be related to muscle function, a term combining
muscle strength and physical function, and possibly falls risk, but the data is limited. We tested the hypothesis that ucOC and
ucOC/tOC ratio are associated with muscle function and 15-year falls-related hospitalisations in older women.

Methods: Serum OC and ucOC was assessed in 1261 older women (mean age 75.2 + 2.7 years) at year-1 of the Calcium Intake
Fracture Outcome Study trial, forming the Perth Longitudinal Study of Ageing Women (PLSAW, 1998 to 2013). Timed-up-and-
go (TUG) and grip strength was assessed at baseline (1998) and at 5 years. Falls-related hospitalisations over a 14.5-year follow-
up was captured by the Hospital Morbidity Data Collection, via the Western Australian Data Linkage System.

Results: At baseline, women with higher ucOC/tOC ratio (quartile 4) had slower TUG performance compared to quartile 1 by
0.68 secs (~0.68 secs, p<0.01); grip strength and 5-year change in TUG and grip was not significantly different (p>0.05). Higher
ucOC/tOC ratio was significantly associated with poorer TUG performance at baseline and 5-year change in performance (all
p<0.05). Those with the highest ucOC/tOC had greater falls-related hospitalisations (unadjusted log rank p=0.004) that remained
significant after adjusting for key variables (HR 1.31, 95% CI 1.09-1.57, p=0.004).

Conclusions: We identified many older women with high ucOC/tOC ratio that also have poorer physical function, including its
long-term decline and increased risk of falls-related hospitalisation. This data supports the concept that quantifying ucOC/tOC
ratio could be used as a predictor of these adverse outcomes, possibly enabling early intervention and minimising future fall risk.
This should be explored in future.
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Background

Medications used to treat hypertension may affect fracture risk. This study investigated fracture risk for users of angiotensin

converting enzyme inhibitors (ACEI) or angiotensin Il receptor blockers (ARB).

Methods

Participants (899 men, 574 women, ageO50yr) were fro-mpottede Geel ong
and incident fractures were ascertained using radiological reports. Bone mineral density (BMD) was measured at the femoral

neck. Participants were divided into four groups: 1) non-users without hypertension, 2) non-users with hypertension, 3) ACEI

users and 4) ARB users. Dosage was calculated using the defined daily dose (DDD) criteria. Participants were followed from

date of visit to first fracture, death or 31 December 2016, whichever occurred first. Cox proportional hazards models were used

for analyses.

Results

At least one incident fracture was sustained by 156 men and 135 women over a median(IQR) of 11.5(6.2-13.2) and 10.9(6.3-
11.6) years of follow-up, respectively.

For men, in unadjusted analyses, compared to non-users without hypertension, all three other groups had higher risk of fracture
(Hazard Ratio (HR)(95%Cl): 1.54(1.00-2.37), p=0.049; 1.90(1.18-3.05), p=0.008; 2.15(1.26-3.66), p=0.005, for non-users with
hypertension, ACEI and ARB users respectively). Following adjustment for age, prior fracture and BMD, these associations
became non-significant. Adosee f f ect f or ARB use was observed; men using | ower dos
than non-users without hypertension, in both unadjusted (2.66(1.34-5.29), p=0.005) and adjusted (2.03(1.01-4.10), p=0.047)
analyses.

For women, unadjusted analyses showed a higher risk for ACEI users compared to non-users without hypertension (1.74(1.07-
2.83), p=0.025). This was explained after adjustment for age, alcohol consumption, prior fracture and BMD (1.28(0.74-2.22),
p=0.375). No other differences were observed.

Conclusion

ACEI or ARB use was not associated with increased risk of incident fracture in women. However, in men, lower dose ARB use
was associated with an increased risk of fracture.
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Osteoclasts are central regulators of skeletal bone mass and are the only cell type capable of digesting bone. To achieve this,

osteoclasts have evolved specialized lysosome-r el at ed organel | esr gtLAROys )| yt seasrende séds et hat gi\
ruffled border upon synchronous fusion with the bone-apposed plasma membrane. Fusion of secretory lysosomes with the ruffled

border equips its membrane with sets of nanoscale machinery that are requisite for extracellular acidification and bone digestion.

Yet, despite their obvious importance in osteoclast function and thus fertile ground for the discovery of new anti-resorptive drug

targets, our understanding of the molecular anatomy of the osteoclast secretory lysosome remains limited. In particular, we still

lack elementary information regarding the nature and number of membrane proteins that define secretory lysosome identity and

function.

Here, to expand the molecular inventory of membrane proteins operating on osteoclast secretory lysosomes, we have combined

biochemical organelle enrichment methods with high-resolution tandem mass spectrometry (nLC-ESI-MS/MS) to unbiasedly

survey the osteoclast secretory lysosome membrane proteome.

Using this approach, we unambiguously identified 4153 unique proteins. Of these, 181 integral membrane proteins were

functionally assigned as membrane transport proteins (transportome) and 390 as regulators of membrane trafficking (traffickome).
Stratificatnsmorafomeldte adntdr adtraffickomed for proteins that: (i) a
membranes (LogFC >1.5 and p< 0.05) and (ii) whose corresponding human orthologue lead SNPs reached genome-wide

significance (p< 5 x10®) when cross-referenced against the largest genome-wide association study for a bone structural trait

performed to date (eBMD, UKBioBank) established high-confidence lists of membrane transporters and trafficking proteins. By

combining high-throughput siRNA-mediated gene knockdown studies in osteoclasts together with high-resolution confocal

microscopy and novel genetic mouse models we demonstrate the power and utility of our approach to unmask new and

physiologically relevant regulators of osteoclast function and skeletal bone mass.
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Human skeletal stem cells (SSCs) have been recently isolated from fetal long bones, however, the identity of adult SSCs remains
elusive. Tissue-resident stem/progenitor cells support skeletal homeostasis and regeneration throughout life. Periosteum is a
major source of cells involved in fracture healing. We hypothesize that progenitor populations are vary in different skeletal tissue
compartments, and periosteum is enriched for SSC populations.

Cell surface marker expression was compared in human skeletal tissues by multi-colour flow cytometry with a 21-colour-panel.
In brief, cells were isolated by enzymatic digestion of tissue from femoral heads of adults undergoing hip replacement for
osteoarthritis: bone marrow, endosteum (or bone-associated cells) from cleaned trabecular bone, periosteum from the femoral
neck, chondrocytes from the damaged and undamaged articular cartilage. Total haematopoietic cells were excluded using
CD235a/CD15/CD31/CD45.

Within total non-haematopoietic cells, principal component analysis (PCA, Figure 1) of cell surface marker expression separates
periosteum, cartilage and bone marrow/endosteum groups indicating substantial difference in marker expression in different
tissues. Specifically, CD90, CD73, CD51, and CD34 were highly expressed in the periosteum. A number of markers were
enriched in the cartilage, including CD105, CD106, CD133, CD164, CD271, PDGFRa, and PDPN, while CD24 was unique to the
endosteum and bone marrow.

When total non-haematopoietic cells were sorted, surprisingly cartilage formed the most fibroblastic colonies (CFU-F), although
they tended to remain smaller than periosteum and endosteum-derived CFU-F. Bone marrow did not form any colonies at the
density tested. CD73+ and PDPN+ cells from periosteum, cartilage, and endosteum formed more CFU-F compared with total
non-haematopoietic cells, and all these populations were highly osteogenic in vitro.

Using cell surface markers we identified populations of skeletal stem/progenitor cells with osteogenic potential in vitro. Our
findings suggest that progenitor populations vary in different skeletal compartments and there may be cell populations unique to
certain tissue compartments.
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Figure 1. Principal component analysis visualisation of difference in surface marker
expression of a set of 16 putative stem/progenitor cell surface markers in different
skeletal tissues.
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Endothelial protein C receptor (EPCR) is deranged in preeclampsia
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Preeclampsia impacts 2-8% of pregnancies and is characterised by placental and endothelial dysfunction(1). Endothelial Protein
C receptor (EPCR) is localised to endothelial cells and abundantly expressed in placental trophoblasts(2). This study aimed to
characterise EPCR in preeclampsia.

EPCR was measured in placentas from patients with preterm preeclampsia and both its mMRNA and protein were significantly
(p<0.0001) increased. Plasma EPCR and its ligand, Protein C (PROC) were then assessed (n=46 preeclampsia vs n=16
controls). Plasma EPCR was increased (p=0.0099), while PROC was decreased (p=0.0083) in preeclamptic patients. In contrast,
circulating EPCR at 36 weeks0O6 gestati on wacsdewelaptpreatlanipsiceat term t
(n=23 who later developed preeclampsia vs n=181 controls).

Given preeclampsia is associated with placental hypoxia and inflammation, primary trophoblasts were exposed to hypoxia or the
pro-inflammatory cytokine TNF-U.  IRMRNA expression was increased following exposure to hypoxia (p=0.0079), whilst TNF-
U dose dependently decreased (p=0.0005) EPCR. Met f or mi n
assessed its effect on EPCR in isolated primary trophoblasts. Interestingly, metformin reduced EPCR expression. Finally, to
assess whether circulating EPCR might also be sourced from dysfunctional maternal endothelium, primary endothelial cells

S

a

asyn

p ot

(isolated from human umbilical vein endothelial cells) were treated with TNF-U , and endothel i al dysfunction

assessed. Exposure to TNF-U i nduced dysf unct-1, &Rl), bt significartlyedécress@ABRCR expression
(p=0.0079).

In conclusion, EPCR is increased in preterm preeclampsia. Placental hypoxia possibly contributes to this elevation and levels
can be reduced by preeclampsia therapeutic metformin. Although EPCR is elevated in established disease, plasma EPCR is not
altered preceding term diagnosis, therefore it is not a useful predictive biomarker. Further study will aid in elucidating the potential
contribution of elevated placental EPCR to the pathogenesis of preeclampsia and determine its potential as a novel therapeutic
target.
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Alterations in placental endothelial and perivascular heterogeneity could contribute to the
pathophysiology of fetal growth restriction
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Placentae from FGR pregnancies are smaller, with a reduced vascular network that impairs placental exchange. However, little
is known about the complex differentiation events and distinct cell types that underpin normal and abnormal placental vascular
formation/function. We aimed to characterise the vascular and perivascular cell populations within the placental villous core
across gestation, and determine whether differences exist in FGR placentae.

First-trimester (7-12 weeks, n=6), normal term (37-40 weeks, n=3), or FGR (<5™ percentile, 37-40 weeks, n=3) placentae were

denuded of trophoblast and enzymatically digested. The resulting cells were phenotyped using 23-colour flow cytometry. First-

trimester (<9 weeks) endothelial cells (CD31*CD34") were FACS sorted (n=3) and cultured in endothelial differentiation (EGM-

2+VEGF165 on Matrigel) or smooth muscle differentiation (advanced-DMEM/F12+TGF-b 1 ) conditions. Di f ferent
assessed by multi-colour flow cytometry and immunohistochemistry.

Endothelial and perivascular cell phenotypes and heterogeneity differed across gestation. Proportionally, in FGR placentae

endothelial cells constituted 3-fold fewer total villous core cells (p<0.05), contributing to an increased perivascular:endothelial cell

ratio 2.6f ol d hi gher, p<0.05) . Term endot hel irkets (COBICDBI6")ewhilst fiess s e d fimat
trimester demonstrated an "ACDACDI46')eShb-podulations of grnoathelial Cdllsicd-expressed

mesenchymal markers (CD90, CD26) suggesting a potential to undergo Endothelial to Mesenchymal Transition (EndMT). This

EndMT was confirmed in vitro, where first trimester placental endothelial cells lost endothelial (CD31, CD34, CD144) and gained

mesenchymal (CD90, CD26) marker expression even in endothelial differentiation conditions. In smooth muscle differentiation
conditions, endot hSMAand calgogin, $hewing further pregeessidn tdards a contractile phenotype.

Differences in villous core cell heterogeneity over gestation reflect different stages of vascular development and organ growth.
This work suggests that dysregulated EndMT could contribute to the increased perivascular:endothelial cell ratios in FGR, and in
turn the increased vascular resistance seen in this pathology
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Early-onset preeclampsia is preceded by abnormal placentation and impaired spiral artery remodelling, and often results in fetal
growth restriction. Foxp3* regulatory T (Treg) cells, a specialised T cell subset with key roles in modulating inflammation, are
deficient in many women with preeclampsia. Previously we showed, using acute transient depletion of Treg cells in early
pregnancy elicited by diphtheria toxin (DT) administration to transgenic Foxp3-DTR mice, that Treg cells are critical for normal
spiral artery remodelling and act to reduce the resistance index of the uterine artery in mid-gestation. Uterine natural killer (uUNK)
cells are also implicated in mediating decidual spiral artery remodelling, but whether Treg-uNK cells interactions are important
for vascular remodelling is unknown. We therefore hypothesised that impaired spiral artery remodelling after Treg depletion is
accompanied by altered uNK cell parameters. Mated Foxp3-DTR mice were injected with DT on gestational day 3.5 and 5.5 to
deplete Treg cells and vehicle-treated Foxp3-DTR mice served as controls. On gestational day 10.5 uNK cell abundance was
assessed by histochemical analysis and flow cytometry. Decidual sections stained with Dolichos Biflorus Agglutinin (DBA) lectin,
which reacts with uNK cells, revealed a 20% decline in uNK abundance(P<0.001). Two distinct subsets of uNK cells have been
described 1 tissue-resident and conventional (circulating) 1 each with distinct roles in angiogenesis and tissue remodelling. Flow
cytometry was performed to further characterise the uNK decline using NK-cell associated markers, and the tissue residency
marker CD49a to distinguish tissue-resident and conventional uNK subsets. Preliminary data revealed a decrease in conventional
NK1.1*Nkp46"EOMES*CD49a" uNK cells within the uterus and decidua at mid-gestation following Treg depletion(P<0.05). These
data suggest that Treg cells facilitate spiral artery remodelling through regulating conventional uNK cell abundance in the uterus
and decidua. It will therefore be important to investigate decidual Treg cell-uNK cell interactions in women with preeclampsia.

154
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Background/Aims: Choriocarcinoma is a trophoblastic tumour, most highly prevalent in Asian populations. The (pro)renin
receptor ((P)RR) stimulates signalling pathways that enhance cancer progression (invasion, proliferation, and angiogenesis). We
aimed to determine if (P)RR is involved in choriocarcinoma pathogenesis. To do this we used the BeWo choriocarcinoma cell
line, which comprises both cytotrophoblast (mononuclear) and syncytiotrophoblast (multinuclear) cells. BeWo cells can be
induced to syncytialise with forskolin. We aimed to determine which subset of these cells are more invasive and whether (P)RR
affects the ability of BeWo cells to syncytialise and/or invade. Additionally, we aimed to determine if soluble (P)RR (s(P)RR) could
be a biomarker for choriocarcinoma invasiveness and how it is cleaved from full-length (P)RR in BeWo cells.

Methods: BeWo choriocarcinoma cells were treated with (P)RR siRNA, Furin siRNA, negative control siRNA, DEC-RVKR-CMK
(a furin enzyme inhibitor), or PF 429242 (a site 1 protease inhibitor), before treatment with forskolin (to induce syncytialisation)
or vehicle (DMSO). Choriocarcinoma cell invasion was measured using the xCELLigence Real-time Cell Analysis system.
Syncytialisation was measured by assessing E-cadherin (immunoblot/immunocytochemistry) and hCG secretion (ELISA).
Soluble (P)RR levels were measured by ELISA.

Results: Forskolin successfully induced syncytialisation and significantly increased choriocarcinoma cell invasion (P<0.0001).
(P)RR siRNA inhibited both syncytialisation (as evidenced by decreased hCG secretion (P=0.005) and the percent of nuclei in
syncytia (P=0.05)) and invasion (P=0.046). Additionally, forskolin increased s(P)RR levels (P=0.02). (P)RR siRNA, Furin siRNA
and DEC-RVKR-CMK significantly reduced s(P)RR secretion (all P<0.0001), PF 429242 had no effect.

Conclusions: The syncytiotrophoblast in choriocarcinoma is invasive and (P)RR knockdown decreases forskolin-induced
syncytialisation and invasion. Hence, (P)RR could play a role in the pathogenesis of choriocarcinoma. Since s(P)RR levels reflect
syncytialisation, invasion and (P)RR levels, we hypothesise that s(P)RR could be a marker of choriocarcinoma cell invasion.
Furin, not site 1 protease, cleaves s(P)RR in choriocarcinoma cells.

155

Malate dehydrogenase 1B is a testis enriched energy protein required for sperm function and
male fertility

Tianpengcheng (Amy) Luan?, Jo Merriner?, Anne O'Connor?, Liina Nagirnaja?, Don F Conrad?, Richard Burke®, Moira K
O'Bryan?, Brendan J Houston?

1. School of BioSciences and Bio21 Institute, The University of Melbourne, Parkville, VIC, Australia
2. Oregon National Primate Research Centre, Beaverton, OR, USA

3. School of Biological Sciences, Monash University, Clayton, VIC, Australia

Publish consent withheld

156

Field fertility of a novel bovine sperm storage medium following seven days of ambient
temperature storage

Erin K Klein?, Allan J Gunn? 3, Cyril P Stephen? 3, Mohammad Bahrami?, Aleona Swegen® *, Robert John Aitken?,
Zamira Gibb?

1. Priority Research Centre for Reproductive Science, University of Newcastle, Callaghan, NSW, Australia
2. School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia

3. Graham Centre for Agricultural Innovation, Wagga Wagga, NSW, Australia

4. Nuffield Department of Women's and Reproductive Health, University of Oxford, Oxford, UK

Northern Australian beef producers have been slow to adopt artificial insemination (Al) practices, in favour of the more traditional
hands-o f f a p pr o ac heeding. Hawavart the rissnd) diemamd for global food security requires an increased rate of genetic
gain for production traits, which can only be met using Al. By simplifying the logistics around Al and improving pregnancy rates,
we aim to make this a more feasible option for beef producers. To do this we developed a novel medium, SpermSafe-B (SS-B),
containing alternative osmolytes, additional energy sources, and antioxidant supplementation capable of supporting sperm
metabolism during ambient temperature storage. After thorough sperm parameter assessments and in vitro fertilisation trials, the
field fertility of bull spermatozoa stored in SS-B was evaluated. Semen was collected via electroejaculation from three bulls with
high quality spermatozoa selectedusi ng a 45/ 90 discontinuous Bovi PureE density gradi
~50 million/mL in SS-B, and stored in the dark at ambient temperature (~22°C). No significant decline in total (TM) or progressive
(PM) motility was recorded after seven days of storage (TM: 83.3+3.06% vs. 73.0+3.18%; PM: 82.84+2.83% vs. 70.9+3.97%; at
Day 0 and Day 7 respectively; P>0.15). At Day 7, fixed-time Al following oestrus synchronisation was performed on 18 2-year-
old virgin heifers using an insemination dose of 0.5 mL (15.75-18.75 million progressively motile spermatozoa). Ultrasonographic
pregnancy diagnosis at 33 days post-insemination confirmed 14 of 18 (77.8%) heifers were in calf. This is the first trial of its kind
assessing the field fertility of bull spermatozoa in an ambient temperature sperm storage medium. While this focused trial did not
directly compare to current frozen-thawed Al protocols, the pregnancy rate achieved using spermatozoa stored in SS-B was
higher than the industry-standard using cryopreserved semen (60%). These results serve as proof of concept to commence a
large-scale fertility trial.
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Intracytoplasmic sperm injection (ICSI) addresses male sub-fertility by injecting a spermatozoon into the oocyte to induce
fertilisation. It is a technically challenging procedure that requires dual micromanipulation. In the IVF clinic, only highly skilled
embryologists perform ICSI. However, variability in success exists between embryologists within and across clinics. Poor success
may be the result of the procedure causing mechanical stress on the oocyte, leading to impaired fertilisation and embryo
development. We hypothesise that minimising oocyte handling during ICSI will simplify the procedure and thus improve embryo
production. To address this, we designed and fabricated a micrometre-scale transparent device to house the oocyte. The device
avoids the use of a holding pipette, requiring only one micromanipulator to perform microinjection of sperm. Computer aided
design software was used to design the device, which consisted of 2 components, Pod (670 x 235 x 353 um; | x w x h)
and Garage (1150 x 450 x 345 um). The fabrication of the device was performed by the optical method of 2-photon polymerisation
and houses individual oocytes within a single Pod. We show that an array of Pods docked within a Garage enabled high-
throughput microinjection of multiple oocytes. Importantly, the Pod/Garage is embryo safe, demonstrated by the gold-standard
mouse embryo assay. The use of the Pod/Garage array for ICSI enabled rapid tracing of oocytes that had already undergone,
vs. those that still required microinjection. Finally, we demonstrate that subsequent embryo development can be carried out in
the same device with development to blastocyst not significantly different to standard microdrop culture (87.4% + 3.0% vs 85.3%
+ 7.1%, respectively, P > 0.05). This work could improve embryo production by removing intra-operator variability and may form
a precursor to automated ICSI.
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Contrary to their somatic counterparts, primordial germ cells (PGCs) maintain an active pluripotency network and can give rise
to any cell types. Following migration to the developing male gonad, the PGC pluripotency program is progressively shut down
as they commit to the pro-spermatogonia fate during a short developmental window (E11.5 to E14.5). PGCs that fail to
differentiate, by maintaining pluripotency, harbour malignant potential and are considered the origin of testicular germ cell tumours
in humans.

We aimed to explore the role of Cripto in this developmental process. Cripto is a co-receptor for Nodal signalling and is initially
expressed in PGCs until E11.5, when its expression decreases as PGCs lose pluripotency. Because we found that CRIPTO is
overexpressed in pluripotent human testicular germ cell tumours (incl. seminomas, embryonic carcinoma), we hypothesised that
maintenance of Cripto expression in PGCs might drive malignant transformation.

We generated a novel, germ cell specific, CRE recombinase mouse line (Ddx4-iCre) to over-express Cripto in PGCs from E11.5.
We found that Cripto overexpression in PGCs leads to the maintenance of a pluripotent state. Furthermore, Cripto-overexpressing
(Cripto-OE) PGCs failed to correctly differentiate, leading to germ cell depletion by the time of birth. Although the Cripto-
OEP“model held great potential to replicate the human pathology of testicular germ cell tumours, the complete lack of germ cells
in Cripto-OEPCSC adult mice hindered our ability to investigate whether testicular tumours would form. To circumvent the germ cell
loss, we placed our Cripto-OE model on a BAX-KO background (Bax is a pro-apoptotic gene). Here, as early as 8 weeks of age,
we observed Cripto-OE germ cells persisting in homogenous clusters that morphologically resemble human intra-tubular
seminomas.

Altogether, we propose an oncogenic role for Cripto in the context of PGC development and present a possible novel mouse
model of seminoma germ cell tumours.
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Background: The mechanisms that contribute to continued male intrauterine growth in response to an adverse maternal
environment, such as those brought on by maternal asthma, remain largely undefined but may, in part, be mediated by androgen-
mediated signalling. We previously reported the expression of multiple AR protein isoforms in the human placenta vary in



response to maternal asthma and proposed the novel AR-45 isoform to be integral in mediating male-specific androgen-
dependent placental signalling. This was recently supported by work in a sheep model of maternal allergic asthma that identified
AR-45 activity to be increased; however, we were unable to examine the effect of sex. Thus, in the current study we have utilised
an ex vivo approach to understand sex-specific differences in placental androgen signalling in the presence and absence of
inflammation using human term villous placental explants.

Methods: Explants (2mm sections; approx. 100mg wet weight) were cultured in the presence and absence of 0.1nM
di hydrotestosterone (DHT), leg/ ml |l i popolysaccharide (LPS), or DH
subcellular AR protein isoform expression.

Results: Cytoplasmic and nuclear AR protein isoforms expression did not vary between culture conditions in either sex. AR-45
fold-change expression (normalised to untreated samples) was significantly increased in male placentae in the presence of DHT
when compared with females. The activity of AR-45 was upregulated in male placentae cultured in DHT, LPS and DHT+LPS, but
this was not observed in females. There were no changes in the expression of androgen-mediated downstream targets in males
in response to culture conditions, but females had significantly reduced IGF1R expression in response to LPS.

Conclusion: Increased AR-45 activity in the presence of inflammation with or without androgens may drive continued male feto-
placental growth in an adverse maternal environment via maintained expression of downstream growth targets.
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Analysis of novel glucocorticoid receptor agonists as potential treatments for preterm birth
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Glucocorticoid (GC) signalling is essential for normal fetal lung development. During late gestation a surge of endogenous GCs
rapidly matures the lung by thinning the mesenchymal tissue and driving an increase in gas exchange surface area. Currently in
situations of imminent preterm birth potent synthetic GCs such as betamethasone or dexamethasone (Dex) are administered
antenatally to accelerate fetal lung maturation and reduce the risk of respiratory distress syndrome. There are however growing
concerns that systemic exposure to powerful synthetic glucocorticoids is associated with detrimental side effects, particularly in
the developing fetal brain. We are currently assessing novel activatable and partial agonists of the glucocorticoid receptor (GR)
as new potential antenatal steroid treatments of preterm birth. One such GR agonist is a steroid prodrug called ciclesonide (Cic)
that is activated in vivo by a family of serine-esterase enzymes, called the carboxylesterases (Ces). In this study we have
assessed the expression of Ces enzymes in fetal organs and also compared the effect of activated Cic to dexamethasone for the
regulation of key GR-regulated respiratory genes. We show that one isoform Cesld is highly expressed in the fetal mouse lung
but is absent in the brain thereby reducing Cic activation in the mouse fetal brain. To assess Cic activity in the fetal lung, primary
fetal mouse fibroblast cell cultures from WT and GR-null mice were treated with Dex, Cic and its active form des-Cic for 6 hours
and changes in the fibroblast transcriptome assessed by RT-qPCR. Analysis of four known GR regulated genes, Fkbp5, Crispld2,
Tgm2 and Zbtb16, showed that activated Cic strongly induced expression of these genes that was dependent on a functional
GR. This preliminary data indicates that Cic regulates respiratory genes in a similar way to Dex but may have negligible activation
in the fetal brain thereby sparing systemic side-effects.
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Does Capsaicin "Beige" Human White Fat that has been Transplanted into Mice and Exhibit
Improvements in Mouse Metabolism?
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BACKGROUND: Obesity is a major health concern and increases risk of metabolic syndrome, type 2 diabetes, dyslipidemia,

cardiovascular diseases and many cancers. Obesity occurs with decreased physical activity and increased caloric intake. Clinical

management is still limited. Brown adipose tissue is a thermogenic organ which expresses uncoupling protein 1. When activated

it increases energy expenditure by up to 20%. Recent evidence sug
similar characteristics, called beige fat.

Al MS: This project tested a fbei gitoogldbroavghuman fataadpnspeveanetabolisne det er mi n e
METHODS: We used a AHumani sed Mouse Mo-adbddmimallynrhimmuee shppressed mifeat i s i ns
(to avoid rejection). Mice were fed ad libitum normal or a high fat diet (45% calories from fat) £ 0.03% capsaicin. Metabolic

studies were conducted before and after fat transplant and 12 weeks on diets. These studies included glucose and insulin

tolerance tests and metabolic cages. mRNA and histology samples were taken.

RESULTS: Results show increases in energy expenditure (vCO, and vO,) in mice fed capsaicin compared to their respective

controls. High fat diet + capsaicin fed mice showed improvements in glucose tolerance and insulin sensitivity. The human fat

showed up-regulation of uncoupling protein 1.

CONCULSONS: These results indicate beiging of human white fat is possible and has the potential to improve metabolism. A
20% increase in energy expenditure has the potential to cause clinically significant improvements in obesity. Further studies will
examine combination therapies to optimise browning.
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Concurrent Betaine Administration Enhances the Benefits of Exercise in a Mouse Model of
Diet-Induced Obesity
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Health concerns around obesity have driven the search for novel approaches to therapy including lifestyle changes and
supplementation of diet. Previous work showed improvements in lipid metabolism in obese mice supplemented with betaine, and
in healthy people, betaine has been used to enhance the benefits of exercise. Here we explored the potential synergy between
betaine and exercise as an intervention for high-fat diet (HFD)-induced obesity. We hypothesized that combining treadmill
exercise and orally administered betaine would provide synergistic benefits for ameliorating diet-induced obesity.

Male C57BL/6J mice were fed either chow (Con) or HFD to induce obesity then HFD mice were separated into these groups:
HFD, HFD with betaine (HB), HFD with exercise (HEx), and HFD with betaine and exercise (HBEX); treadmill exercise (15 m/min
for 45 min, 6 days/week) and/or 1.5% (w/v) betaine in drinking water. Body composition and intraperitoneal glucose tolerance
tests (GTT) were assessed prior to and after treatment (5 weeks).

Administration of betaine alone did not affect glucose tolerance or insulin secretion during GTT. Exercise lowered body weight
and fat composition, with or without betaine. Whilst HEx mice exhibited mildly improved glucose tolerance during GTT, HBEXx
mice had significantly reduced blood glucose levels compared to HFD mice, as well as reduced insulin levels, which were
comparable to Con. Interestingly, all HFD-groups showed upregulation of hepatic Pparg despite reduced hepatic triglycerides in
mice undergoing exercise. Moreover, HFD-induced increases in Mpcl and Pc were normalized in mice receiving combined
exercise and betaine treatment, suggesting the possibility that the improvements observed during GTT may be linked to changes
in glucose metabolism. Thus, 1.5% (w/v) betaine in drinking water augmented the beneficial effects of exercise on metabolic
health in obese mice, which may be facilitated by processes involved in glucose metabolism with limited effects on hepatic lipid
metabolism.
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Characterization of 11bhsd1l a novel member of the 11bhydroxysteroid dehydrogenase
enzyme family
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The 11b-Hydroxysteroid dehydrogenases (11bHSD) are a subfamily of short-chain dehydrogenase/reductase enzymes, which

regulate cortisol metabolism and actions in vivo. Although much is known about the biology and function of 11bHSD1 and

11bHSD?2, little is known of a recently discovered member of the 11bHSD family, called 11bHSD1L which is expressed in

primates, fish, plants, and other mammals, but is absent in rodents (1). Current expression profiling in human, sheep and

marmoset tissues suggest that 11bHSD1L may be linked to the regulation of reproduction through the hypothalamic-pituitary-

gonadal (HPG) axis or to an unknown regulatory role in the brain. The definitive physiological substrate for 11bHSD1L is unknown.

We have studied the expression of 11bHSD1L in the non-human primate marmoset and show that 11bHSD1L mRNA levels were

highest in regions of the brain and reproductive organs, which parallels expression patterns in human tissues. Analysis of two

maj or 11bHSD1L RNA splice forms, derived from exon 8, identified t
isoform wi t h mRNA |l evels 100 times that of the O6Exon 8B6 isoform in t
11bHSD1L protein in marmoset tissue sections by immunohistochemistry identified several cell populations previously unreported

for 11bHSD1L, that included Sertoli cells in the testis, and theca cells in the ovary - further implicating 11bHSD1L as a potential

novel regulator of the HPG Axis. There is some evidence that 11bHSD1L is a weak oxidase of the steroid cortisol. Preliminary

experiments using a dual-luciferase based cell transfection reporter system shows that cortisol is unlikely to be a substrate of

11bHSD1L, distinguishing it from other members of the 11bHSD subfamily of enzymes.

1. 1.Bird AD, Greatorex S, Reser D, Lavery GG, Cole TJ (2017) Hydroxysteroid dehydrogenase HSD1L is localised to the
pituitaryi gonadal axis of primates. Endocrine Connections 6, 489-499.
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Glucocorticoid regulation of primary ciliogenesis in the developing mouse kidney
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Glucocorticoid (GC) hormones have well characterised roles for the development of several fetal organs, however, specific
developmental roles of GCs in the fetal kidney are relatively unknown. We have explored both the expression and localisation of
the glucocorticoid receptor (GR) within developing kidney structures during organogenesis and the effect of eliminating GR
expression using gene-targeted GR-null mice. We show that loss of the GR has a profound effect on the renal transcriptome with
altered expression of 454 genes in the GR-null mouse kidney at E18.5 of gestation with more genes significantly downregulated
(305) than upregulated (99) relative to wild-type controls, including the key primary cilia-associated gene Centrosomal protein
290 (Cep290) with a fold change of -3.6. Two renal tubule markers, Kidney androgen regulated protein (Kap) (proximal tubule
marker) and S100 calcium binding protein G (S100g) (distal tubule marker) were also downregulated with fold changes of -8.61
and -2.5 respectively. We demonstrate that primary cilium length is significantly decreased in kidney proximal tubule cells in
E18.5 GR-null mice (5.23 + 0.12, pm + SEM) compared with wild type controls (6.27+ 0.15, um + SEM). Finally, we demonstrate
that in the IMCD3 mouse collecting duct cell line dexamethasone treatment increases the length of primary cilia compared to
vehicle controls (vehicle 2.49 + 0.03, pm + SEM vs dexamethasone 3.17 + 0.05 um + SEM), an effect blocked by pre-treatment



with the GR antagonist RU486. Taken together these results indicate that GC signalling via the GR contributes to the formation
of primary cilia in the proximal tubule and is required for normal kidney development.
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Oxidative stress promotes glucocorticoid-induced mineralocorticoid receptor (MR)
transcriptional activity in cardiomyocytes
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Mitochondrial dysfunction aligns with risk for diabetic kidney disease in youth with type 1
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Background

Growing evidence demonstrates that diabetic kidney disease (DKD) begins as early as adolescence, with the highest tertile of
urinary albumin-to-creatinine ratio (UACR) being identified as those individuals at elevated risk. The best-pactise regimens used

to combat DKD in adults have proven ineffective in Phase Ill clinical trials, indicating that in early T1D other factors may confer
the risk of DKD.

This study tested the hypothesis that mitochondrial dysfunction in adolescents with T1D may contribute to an increased risk in
developing DKD.

Methods

This cross-sectional cohort study recruited 100 young adults with T1D. Mean uACR was determined and the cohort was then
divided into the low-risk group (UACR <1.16 mg/mmol; n=66) and the high-r i sk gr oup for DKD and CVD (uACR
Peripheral blood mononuclear cells (PBMCs) from all participants were isolated and their mitochondrial to nuclear DNA ratios
were determined. A Seahorse mitochondrial stress test was also performed. Flow cytometry was used to quantify circulating T
cells.

Primary proximal tubule epithelial cells (PTECs) were treated with the serum of the participants and the mitochondrial density
and levels of SGLT2 and Collagen IV were measured using flow cytometry.

Results

PBMCs from the high-risk group had a higher oxygen consumption rate but lower basal respiration (P=0.01) and ATP-linked
respiration (P=0.03). There was a negative correlation between the number of CD3* T cells and the PBMC mitochondrial to
nuclear DNA ratio in both the low-risk group (slope = -3.5; P=0.045) and the high-risk group (slope = -5.2; P=0.0022). PTECS
exposed to the plasma of high-risk patients had a trend towards increased mitochondria (P=0.08) and had statistically significant
increases in Collogen IV (P=0.049) and SGLT2 levels (P=0.01).

Conclusion

Young adults with T1D at high risk for DKD and CVD have signs of changed mitochondrial function and possess altered
proportions of circulating T cells.

© 00N O WN
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Production of bone matrix in recovery from bone loss during breast-feeding is independent of
1,25-dihydroxy-Vitamin Ds (calcitriol)
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During breastfeeding, calcium for the infant is supplied by resorption of the maternal skeleton; this bone is restored during
weaning, a process reported to be independent of calcitriol. However, that evidence was from 1-U-hydroxylase or Vitamin D
receptor (VDR) null mice fed acalcium-enr i ched firescued diet to prevent rickets. Her e
lactation-induced bone loss is calcitriol-independent on a normal diet.

Wild type and VDR null mice were fed the rescue diet from birth to end lactation and switched to a normal diet at weaning. Bones
were collected at baseline, day 18.5 of pregnancy, 21 days of lactation, and 28 days post-weaning (recovery). Bones were also
collected from non-mated mice of both genotypes given the same diets at the same ages; these showed no bone loss compared
to controls.

Cortical thickness and maximal bone strength were both significantly reduced by 25% in lactating wild type mice compared to
baseline and age-matched controls and were both completely restored post-weaning. In contrast, VDR null mice had a similar
25% reduction in cortical thickness and maximal strength with lactation, but neither were restored post-weaning. VDR null femora
at 28 days post-weaning exhibited high cortical porosity and abundant very low-density bone on the endocortical surface.

Low-, mid-, and high-density measurements revealed that wild types lost and restored high-density bone. However, while VDR
null mice lost high density bone in lactation, they formed only low-density bone post-weaning, to 3x normal levels. Histology
revealed abnormally thick seams of unmineralised osteoid and significantly greater extent of osteoblast and osteoid on both
endocortical and intracortical surfaces.

We conclude that calcitriol is required for recovery from lactation-induced bone loss on a normal diet, and that while bone matrix
production during recovery is calcitriol-independent, it lacks mineral likely due to insufficient dietary calcium and phosphate
supply.
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Bisphosphonate drugs have effects outside the skeleton and inhibit the mevalonate pathway
in alveolar macrophages in lung
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Nitrogen-containing bisphosphonates (N-BPs) are well-established treatments for post-menopausal osteoporosis, metastatic
bone disease and other skeletal disorders. These drugs inhibit bone resorption by blocking the mevalonate pathway in
osteoclasts, thereby preventing protein prenylation. The high affinity of N-BPs for bone mineral confers bone-targeting and
specificity for osteoclasts, hence, it's widely considered that N-BPs only act in the skeleton. However, accumulating
epidemiological data suggest that N-BPs also have beneficial, pleiotropic effects outside bone, including decreased risk of
mortality from pneumonia, but the mechanisms remain unknown.

Like osteoclasts, macrophages in culture and in tumours in vivo efficiently internalise N-BP by endocytosis. Here, we sought to
identify whether N-BPs could also act on macrophages in the lung in vivo, and alter immune function. We used fluorescently-
labelled N-BP and flow cytometry to detect drug uptake into cells. 24 hours after iv injection, we detected N-BP in >98% of
CD11b"-CD11c"F4/80* alveolar macrophages in lung, as well as 80% of peritoneal cells (almost entirely
CD11b*F4/80" peritoneal macrophages). Characteristic features of N-BP action i inhibition of protein prenylation and build-up of
the metabolite isopentenyl pyrophosphate i were also detected in alveolar and peritoneal macrophages 48 hours after
one iv dose of the N-BP zoledronate. Importantly, a single iv dose of zoledronate significantly enhanced 2.5-5-fold the release of
proinflammatory cytokines and chemokines (including IL-1beta, IL-6, TNFalpha, CXCL1, CCL2,3,4,5) into bronchoalveolar lavage
fluid after intranasal endotoxin stimulation.

In summary, we present new evidence that N-BP treatment targets tissue resident macrophages in vivo in lung and peritoneum
and enhances immune responses, dispelling the long-held dogma that bisphosphonates act only in bone. Given that inhibition of
the mevalonate pathway is known to have a variety of anti-microbial effects, we propose that the apparent beneficial effects of
N-BPs on pneumonia infection and mortality occur via actions on alveolar macrophages in the lung.
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Osteoblast-derived egfl6 couples angiogenesis to osteogenesis during bone repair
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Introduction. Angiogenesis and osteogenesis are considered two indispensable and highly coupled steps involved in successful
bone repair [1, 2]. However, the nature and identities of factors that regulate the coupling process remain largely elusive. We
previously found that epidermal growth factor-like protein 6 (EGFL6) is an angiogenic factor that is specifically and distinctively
up-regulated during osteoblast differentiation [3]. In contrast with most currently known osteoblast-derived coupling factors,
EGFLS6 is highlighted with its little or low expression in other cells and tissues. This study aims to uncover the role of EGFL6 in
bone repair. Methods. Primary bone marrow mesenchymal stem cells (MSCs) and MC3T3-E1 were transduced with lentiviral
silencing or overexpression constructs targeting EGFL6. Bone-related markers were examined by gqPCR and Western Blot (WB)
assay. EGFL6 global and osteoblast-specific knockout (KO) mice were established to examine the bone phenotype under



physiological conditions by using micro-CT scanning and bone histomorphometry analysis. Bone-specific type H vessels were
identified using immunofluorescent staining of CD31 and Endomucin (EMCN). Mono-cortical bone defects were created in both
wildtype (WT) and KO mice. Results and discussion. We found that overexpression of EGFL6 significantly enhances
osteogenic capacity in vitro by augmenting bone morphogenic protein (BMP)-Smad and MAPK signalling, whereas
downregulation of EGFL6 diminishes osteoblastic mineralization. Interestingly, osteoblast differentiation was not affected by the
exogenous addition of EGFL6 protein, thereby indicating that EGFL6 may regulate osteoblastic function in an intracrine manner.
Mice with osteoblast-specific and global knockout of EGFL6 surprisingly exhibit a normal bone phenotype under the physiological
condition. However, EGFL6-deficiency leads to compromised bone repair in the bone defect model which is characterized by the
decreased formation of type H vessels as well as osteoblast lineage cells. Conclusions. Taken together, our findings
demonstrated that EGFL6 serves as an essential regulator to couple osteogenesis to angiogenesis during bone repair

1. 1. Kusumbe et al., Nature. 2014; 507: 323-8. 2. Ramasamy et al. Nature. 2014; 507: 376-80. 3. Chim et al., J Biol Chem.
2011; 286: 22035-46.
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Combination treatment with undercarboxylated osteocalcin and ibandronate protects against
hind-limb immobilisation-induced muscle wasting
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Background Immobilisation leads to muscle wasting, which may cause insulin resistance. Undercarboxylated osteocalcin
(ucOC) is suggested to improve muscle mass and glucose metabolism. Bisphosphonates were recently reported to protect
against muscle wasting, independent of ucOC. We tested the hypothesis that combination treatment with ucOC and
bisphosphonates exerts a superior protective effect against immobilisation-induced muscle wasting than either treatment alone,
while also improves glucose metabolism.

Methods 11-W-old C57BL/6 mice were subjected to hind-limb immobilisation for two weeks, during which ucOC (90ng/g;
intraperitoneal) and/or ibandronate (2ug/g; subcutaneous) injections, Insulin tolerance test, and oral glucose tolerance test
(OGTT) were performed. After immobilisation, muscles (extensor digitorum longus [EDL], soleus, tibialis anterior, gastrocnemius
and quadriceps) were excised, and muscle weight was measured. Glucose uptake in EDL and soleus muscles was assessed.
Proteins in anabolic/catabolic pathways were examined in the quadriceps muscle. In addition, older adults-originated primary
myotubes treated with ucOC and/or IBN were analysed for the same signalling proteins.

Results Compared with vehicle, individual treatment with ucOC or ibandronate had minimal effect on hind immobilisation-induced
muscle wasting (p>0.05), while combination treatment increased weight in immobilised soleus (31.7%; p<0.05) and quadriceps
(20.0%; p<0.01) muscles, concomitant with elevated p-Akt (S473)/Akt ratio (p<0.05). Although combination treatment had limited
effects on muscle glucose uptake in immobilised muscles (p>0.05), it enhanced whole-body glucose tolerance assessed via
OGTT (16.6%,; p<0.001). In human myotubes, combination treatment stimulated greater activation of ERK1/2 and mTOR, and
led to a lesser expression of MuRF1, than individual treatments (all p<0.05).

Conclusions Combination treatment with ucOC and ibandronate exerts protective effects on immobilisation-induced muscle
wasting in mice, and regulatory effects on anabolic/catabolic pathways in myotubes of older adults. Furthermore, combination
treatment improves whole-body glucose tolerance. These findings suggest a therapeutic potential of combination treatment with
ucOC and bisphosphonates for treating muscle wasting induced by immobilisation and ageing.

171

PI3K signaling in Dmpl-expressing cells drives periosteal bone formation and bone strength
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Phosphoinositide 3-kinase (PI3K) signaling is an intracellular pathway activated by G protein-coupled and cytokine receptors.

Bone formation can be stimulated by elevated PI3K signaling in response to mechanical loading and in some pathologies (e.qg.

CLOVES syndrome). Our aim was to determine whether PI3K activation specific to the osteoblast lineage could increase bone

mass.

We generated a mouse (DPK) where PI3K signaling is activated in osteocytes and endocortical osteoblasts using dentin matrix

protein-1 Cre (Dmp1™) and the Pik3caH1047R knock-in allele (PI3K®). We confirmed PI3K activation in bone by Western blot.

Micro-computed tomography identified no differences in femoral length between DPK (DMPT9.PI3K®*) mice and littermate

controls. While there were no detectable changes in trabecular bone, DPK mice had ~50% greater cortical bone mass than age-

matched controls at all ages assessed (6-, 12-, 18-, 24-weeks-old). Notably, while bone mass reached a peak and plateaud in

control mice, DPK mice continued to accumulate bone in the mature skeleton. Three-point bend tests showed 12-week-old DPK

bones had almost double the strength of controls (ultimate force before breaking was 82% greater), indicating that targeted PI3K

activation can specifically increase cortical bone strength.



No differences in osteoclast parameters were observed by histomorphometry. Consistent with greater cross-sectional area,
periosteal bone formation rate was doubled in DPK mice. This indicates that DMPT-targeted PI3K activation specifically increases
bone formation at the periosteum. However, by lineage tracing, DMPT® was not active in periosteal cells, but only in osteocytes
and endocortical osteoblasts. Furthermore, RNAseq analysis of isolated cortical bone shafts did not identify any changes in
known pathways that stimulate bone formation.

In conclusion, targeting PI3K activation to Dmplcre+ cells promotes periosteal bone formation indirectly, and without stimulating
known bone formation pathways. This suggests a novel mechanism that could inform approaches to stimulate periosteal bone
formation and thereby increase cortical bone strength.
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Targeting osteocytes: quantifying their cellular uptake with a high throughput internalisation
assay
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An osteocyte-specific targeted delivery system has the potential to improve the efficacy and safety profile of therapeutic
candidates for osteoporosis and other skeletal diseases.

Poor cytosolic delivery is a major rate-limiting step in delivery of biological therapies. For effective intracellular drug-delivery, the
delivery system should specifically bind to a cell membrane-bound protein and internalise after binding. Although our knowledge
of osteocytes and the factors that they release has grown over the last decades, little is known about their ability to internalise
materials.

To quantify the binding, internalisation, and recycling of materials delivered to osteocytes, we applied an innovative sensor
technology developed by our group known as SHIP (Specific Hybridization Internalization Probe) to osteocyte-like cells. We
measured the internalisation kinetics of antibodies against transferrin receptor (TfR), which mediates cellular iron uptake, and
E11, which is an osteocyte-specific transmembrane glycoprotein, in undifferentiated (stromal cells) and differentiated (osteocyte-
like) Kusa 4b10 cells.

Differentiated Kusa 4b10 cells not only expressed higher E11 levels, but they also had higher uptake (% of total associated
antibody - TAA) of the anti-E11 antibody than undifferentiated cells at 0.5, 1, and 2 h after incubation. Differentiated cells also
had significantly greater internalisation of anti-TfR antibody (76% of TAA) compared to undifferentiated cells (36% of TAA) as
early as 10 minutes after incubation. Only a limited portion of anti-TfR (<20% of TAA) and anti-E11 (<10% of TAA) antibodies
were recycled to the surface of differentiated cells during the 40 minutes after initial internalisation, suggesting both antibodies
are trafficked into non-recycling endosomes.

Our innovative molecular sensor, SHIP, enables high-throughput and quantitative analysis of the uptake of therapeutics in
osteocytes. Our data indicate that osteocytes have greater and more rapid internalisation of anti-E11 antibody than
undifferentiated cells without recycling, suggesting that E11 is a promising approach to target drug delivery to osteocytes.
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Unsuppressed STAT3 signaling in osteocytes exaggerates cortical bone response to
mechanical load
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Cortical bone develops and changes in response to mechanical load, which is sensed by osteocytes in the skeleton. The bone
formation response to load depends on STATS3 intracellular signals, which are upregulated after loading, and are subject to
negative feedback from Suppressor of Cytokine Signaling 3 (Socs3). Mice with prolonged and elevated STAT3 activation in
osteocytes, caused by DmplCre-targeted knockout of Socs3, have delayed cortical bone maturation. Here we determined
whether Dmp1Cre.Socs3"mice have an altered response to physiological mechanical load (treadmill running) and experimental
loading (tibial compression).

Daily treadmill running for 5 weeks did not change cortical bone mass in control mice, but further delayed cortical development
in Dmp1Cre.Socs3" mice. Cortical bone was thinner than gene-matched sedentary controls and contained less high density
bone.

Tibial compression in control (Socs3™) and Dmp1Cre.Socs3"mice increased to a similar extent average cortical bone thickness
and periosteal perimeter in the | oaded tibia compared t at
the site of greatest compressive strain, the increase in cortical thickness in Dmp1Cre.Socs3"mice was significantly greater than
that observed in controls. Calcein labeling confirmed that more new bone was deposited in loaded Dmp1Cre.Socs3"tibiae at both
periosteal and endocortical surfaces at this site, than in loaded controls. This included formation of abundant woven bone, similar
to that seen when bone is loaded at high strains. This suggests Dmp1Cre.Socs3"mice have a greater sensitivity to mechanical
load.

In summary, mice with targeted SOCS3 deletion and immature cortical bone have an exaggerated response to both physiological
and experimental loading. We conclude that there is an optimal level of osteocytic response to load required for cortical bone
maturation and that load-induced bone formation may be enhanced by limiting the SOCS3 negative feedback loop in osteocytes.
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Bone Quality Assessment in Health and Disease

Bjorn Busse!
1. University Medical Center Hamburg-Eppendorf (UKE), Hamburg, Germany

An increasing number of patients worldwide suffer from bone fractures that occur after low intensity trauma. Such fractures are
usually associated with advanced age and osteoporosis but changes onthe bone tissue level happen also with
immobilization,Paget 6 s di sease oretabblic disarders.&kavdalingthehskealetal origins of increased bone
fragility is a prerequisite to contribute toimproved health monitoring, preventive and therapeutic strategies. In
this context, analyzing bone quality indices including osteocyte characteristics in physiological and pathological conditions using
functional imaging modalities and microanalyses may inform researchers and clinicians. The characteristics of osteocyte
lacunae along the osseous matrix composition distinguishes healthy, aged and diseased bone. Osteocyte lacunar
characteristics could be regarded as a vital marker for bone quality assessment and fracture risk.
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Exploring the mechanisms underlying the metabolic improvements following bariatric surgery

Aneta Stefanidis?
1. Monash University, Clayton, VIC, Australia
Content coming soon.
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Perturbed BMP signalling and denervation promote muscle wasting in cancer cachexia

Roberta Sartori® %!, Adam Hagg* >, Sandra Zampieri* %7, Andrea Armani* 5, Catherine E Winbanks?, Lais R Viana?8,
Mouna Haidar®, Kevin | Watt?*, Hongwei Qian*?, Camilla Pezzini* 5, Pardis Zanganeh®, Bradley J Turner®, Anna
Larsson?®, Gianpietro Zanchettin®, Elisa S Pierobon®, Lucia Moletta® Michele Valmosoni®, Alberto Ponzoni'!, Shady
Attar'?, Gianfranco Da Dalt®, Cosimo Sperti®, Monika Kustermann?®?, Rachel E Thomson?®, Lars Larsson* 1516 Kate L
Loveland” 8 Paola Costelli®, Aram Megighian®, Stefano Merigliano®, Fabio Penna?®, Paul Gregorevic?** 22 Marco
Sandri4 5722

1. Baker Heart and Diabetes Institute, Melbourne, Australia
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Australia

3. Biomedicine Discovery Institute, Department of Physiology, Monash University, Melbourne, Victoria, Australia

4. Department of Biomedical Sciences, University of Padova, Padova, Italy

5. Veneto Institute of Molecular Medicine , Padova, Italy

6. Department of Surgery, Oncology and Gastroenterology, 3rd Surgical Clinic, University of Padova, Padua, Italy

7. Myology Center, University of Padova, Padua, Italy

8. Department of Structural and Functional Biology, Biology Institute, University of Campinas, Sao Paulo, Brazil

9. The Florey Institute of Neuroscience and Mental Health, Parkville, Australia

10. Theme Cancer, Karolinska University Hospital, Solna, Sweden

11. Department of Radiology, Padova General Hospital, Padova, Italy

12. Department of Medicine, University Hospital of Padova, Padova, Italy

13. Center for Anatomy and Cell Biology, Medical University of Vienna, Vienna, Austria

14. Department of Physiology and Pharmacology, Karolinska Institute, Stockholm, Sweden

15. Department of Clinical Neuroscience, Karolinska Institute, Stockholm, Sweden

16. Department of Biobehavioral Health, Pennsylvania State University, University Park, Pennsylvania, USA

17. Centre for Reproductive Health, Hudson Institute of Medical Research, Clayton, VIC, Australia

18. Department of Molecular and Translational Sciences, and Anatomy and Developmental Biology, Monash University,
Victoria, Australia

19. Department of Clinical and Biological Sciences, University of Turin, Turin, Italy

20. Department of Biochemistry and Molecular Biology, Monash University, Victoria, Australia

21. Department of Neurology, University of Washington School of Medicine, Seattle, USA

22. Department of Medicine, McGill University, Montreal, Quebec, Canada

Most patients with advanced solid cancers exhibit features of cachexia, a debilitating syndrome characterized by progressive loss
of skeletal muscle mass and strength. Because the underlying mechanisms of this multifactorial syndrome are incompletely
defined, effective therapeutics have yet to be developed. Here, we show that diminished bone morphogenetic protein (BMP)
signaling is observed early in the onset of skeletal muscle wasting associated with cancer cachexia in mouse models and in
patients with cancer. Cancer-mediated factors including Activin A and IL-6 trigger the expression of the BMP inhibitor Noggin in
muscle, which blocks the actions of BMPs on muscle fibers and motor nerves, subsequently causing disruption of the
neuromuscular junction (NMJ), denervation, and muscle wasting. Increasing BMP signaling in the muscles of tumor-bearing mice
by gene delivery or pharmacological means can prevent muscle wasting and preserve measures of NMJ function. The data
identify perturbed BMP signaling and denervation of muscle fibers as important pathogenic mechanisms of muscle wasting



associated with tumor growth. Collectively, these findings present interventions that promote BMP-mediated signaling as an
attractive strategy to counteract the loss of functional musculature in patients with cancer.
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Effect of Testosterone Treatment on Bone Microarchitecture and Bone Mineral Density in Men:
A 2-Year RCT

Mark Ng Tang Fui® 2, Rudolf Hoermann® 2, Karen Bracken?, David J Handelsman*, Warrick J Inder®, Bronwyn G A
Stuckey®, Bu B Yeap’, Ali Ghasem-Zadeh?, Kristy P Robledo?, David Jesudason®, Jeffrey D Zajac' 2, Gary A Wittert®,
Mathis Grossmann'-2

1. Department of Medicine (Austin Health), The University of Melbourne, Victoria, 3084, Australia
2. Department of Endocrinology, Austin Health, Heidelberg, Victoria, 3084, Australia
3. NHMRC Clinical Trials Centre, University of Sydney, New South Wales, 2050, Australia

4. ANZAC Research Institute, University of Sydney and Department of Andrology, Concord Hospital, Sydney New South
Wales, 2139, Australia

5. Princess Alexandra Hospital and the University of Queensland, Queensland, 4102, Australia

6. Keogh Institute for Medical Research, Department of Endocrinology and Diabetes, Sir Charles Gairdner Hospital and
University of Western Australia, Western Australia, 6009, Australia

7. Medical School, University of Western Australia and Department of Endocrinology and Diabetes, Freemantle & Fiona
Stanley Hospital, Perth, Western Australia, 6150, Australia

8. Freemasons Foundation Centre for WMe Bdith Austlia,|Atstialia, dochThe er si ty of A
Queen Elizabeth Hospital, South Australia, 5000, Australia

Context

Testosterone treatment increases bone mineral density (BMD) in hypogonadal men. Effects on bone microarchitecture, a
determinant of fracture risk, are unknown.

Objective

We aimed to determine the effect of testosterone treatment on bone microarchitecture using high resolutioni peripheral
quantitative computed tomography (HR-pQCT).

Methods

Men O50 years of age were recruited from 6 Australian centers and were randomized to receive injectable testosterone
undecanoate or placebo over 2 years on the background of a community-based lifestyle program. The primary endpoint was
cortical volumetric BMD (vBMD) at the distal tibia, measured using HR-pQCT in 177 men (1 center). Secondary endpoints
included other HR-pQCT parameters and bone remodeling markers. Areal BMD (aBMD) was measured by dual-energy x-ray
absorptiometry (DXA) in 601 men (5 centers). Using a linear mixed model for repeated measures, the mean adjusted differences
(95% CI) at 12 and 24 months between groups are reported as treatment effect.

Results

Over 24 months, testosterone treatment, versus placebo, increased tibial cortical vBMD, 9.33 mg hydroxyapatite (HA)/cm?) (3.96,
14.71), P < 0.001 or 3.1% (1.2, 5.0); radial cortical vBMD, 8.96 mg HA/cm?® (3.30, 14.62), P = 0.005 or 2.9% (1.0, 4.9); total tibial
vBMD, 4.16 mg HA/cm? (2.14, 6.19), P < 0.001 or 1.3% (0.6, 1.9); and total radial vBMD, 4.42 mg HA/cm? (1.67, 7.16), P = 0.002
or 1.8% (0.4, 2.0). Testosterone also significantly increased cortical area and thickness at both sites. Effects on trabecular
architecture were minor. Testosterone reduced bB+«®0randPaNPel i Nng mar |

T 6.8 &g/ LJ[]iPk0.003. Testoseroie significantly increased aBMD at the lumbar spine, 0.04 g/cm? (0.03, 0.05), P <
0.001 and the total hip, 0.01 g/cm? (0.01, 0.02), P < 0.001.

Conclusion

In men O50 years of age, testosterone treatment for 2 years increased volumetric bone density, predominantly via effects on
cortical bone. Implications for fracture risk reduction require further study.
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New Diagnostic and Therapeutic Options in Vasopressin-Dependent Fluid Disorders

Mirjam Christ-Crain?
1. University Hospital of Basel, Basel, Switzerland

This talk will discuss new diagnostic and therapeutic options in patients with the polyuria polydipsia syndrome on one side and in
patients with the syndrome of inappropriate antidiuresis (SIAD) on the other side.
In polyuria polydipsia syndrome, central diabetes insipidus has to be differentiated from nephrogenic diabetes insipidus and
from primary polydipsia. This differentiation is important since treatment differs and a wrong treatment can have serious
consequences. For decades, the water deprivation test was the diagnostic gold standard, butits interpretation is often
misleading. In this presentation, new osmotic and non-osmotic stimulation tests measuring copeptin, the C-terminal part of the
vasopressin precursor will be discussed.
Also, a new medical treatment option in patients with primary polydipsia will be presented.

In patients with SIAD, copeptin as a potential new diagnostic marker in the differential diagnosis of hyponatremia and as a marker
to predict neoplastic SIAD will be discussed. Treatment in SIAD is challenging and new treatment options are needed. Data
concerning SGLT-2 inhibitors as a novel treatment option in patients with SIAD will be presented.
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Gene Therapy Approaches to Rapidly Manipulate Testis Function

Lee B Smith?
1. College of Engineering, Science and Environment, University of Newcastle, Callaghan, NSW, Australia

Recent developments in gene-therapy vector technologies make it possible for rapid design, production, and analysis of complex
genetic mouse models, that circumvent traditional breeding, genotyping and maintenance of multiple complex mouse lines. We
have characterised multiple technologies to define approaches to selectively deliver genetic constructs to different somatic cell
populations of the testis. Using these, we are able to perturb, inhibit, induce, label, track or replace gene function for multiple
genes simultaneously in wild-type mice, with analysis possible as little as 48 hours post-treatment.

Our results demonstrate differing applications for alternative vector systems, including for generic and bespoke Lentivirus,
adenovirus, adeno-associated virus, and nanopatrticles, with or without cell-selective targeting.

Using a combination of these systems, in single treatments we are able to selectively block spermatogenesis (for more than 1
year) or restore spermatogenesis in mutant animals. Or alternatively, selectively inhibit or enhance steroid hormone production
by the testis.

Together these approaches provide proof of principle for future methodologies to selectively manipulate testis function in support
of, or to suppress, spermatogenesis, and to support lifelong male health through manipulation of androgen production and action.
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Genomics and High Throughput Screening Analysis of Progesterone Receptor Action for
Discovering Selective Molecular Targets for Blocking Ovulation

Darryl Russell*
1. Robinson Research Institute, University of Adelaide, South Australia

The human egg, or oocyte, grows to maturity within an ovarian follicle and is then released through the process known as ovulation
so it can contact sperm and be fertilised. Ovulation is a unique process during which the follicle is ruptured and cells around the
oocyte produce a specialised protein matrix which plays the critical role in carrying the oocyte out of the follicle. A technology
that blocks ovulation would produce an ideal contraceptive from efficacy, safety and acceptability considerations because it can
be non-hormonal, acute acting and not disturb the other aspects of endocrine physiology that are important for health and
wellbeing. Additionally, by preventing fertilisation, there are no ethical concerns around embryo fate. Our team uses genomics
tools to fully characterise the hormone actions unique to ovulation. One key mediator of ovulation is Progesterone Receptor
(PGR). We use vertical integration of ChlP-seq, ATAC-seq and RNA-seq in human cells and mutant mouse models, to define the
specialised transcriptional mechanism of PGR in the ovary and the downstream biomechanical effectors that are essential for
ovulation. We are also applying our expertise in the biomechanics of ovulation to develop in vitro surrogate models as screening
tools to survey whole genome or large drug libraries as an objective means to identify new critical pathways and lead compounds
that specifically block ovulation. The results have uncovered exciting ovary specific mechanisms of steroid hormone signalling
and tissue remodelling that present novel targets for ovulation blocking contraceptives.
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Using epigenetics and cell of origin analysis as diagnostics for azoospermia

Timothy Jenkins?
1. Brigham Young University, Provo, UTAH, United States

Male infertility is a common health issue in men with ever increasing incidence. Unfortunately, available diagnostics are
inadequate to drive clinical decision making in the vast majority of cases. New forms of diagnostics are needed to provide more
personalized care and to improve outcomes. One area of recent interest is the diagnostic utility of sperm epigenetics. While
becoming more common to explore, there are still many unknowns regarding the potential of these marks to drive clinical care.
We will discuss the unique epigenetic marks in sperm and how these can potentially be used to provide clinically actionable care
for some of the most difficult cases of male infertility, namely, cryptozoospermia and azoospermia.
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Mitochondria, Maternal Inheritance and Implications for Male Reproductive Health

Damian k Dowling?
1. School of Biological Sciences, Monash University, Clayton, VIC, Australia

Mitochondria are maternally inherited; males never pass on their mitochondria to their children. This has evolutionary implications
because it renders natural selection ineffective at removing mutations in the mitochondrial DNA (mtDNA) when these mutations
only effect males. In other words, whether an mtDNA mutation establishes in a population, or goes extinct, depends exclusively
on how that mutation affects the chances of females successfully reproducing. If an mtDNA mutation appears that decreases the
chances of females reproducing, then the mutation is likely to be removed by selection (i.e., females that carry the mutation are
less likely to reproduce than females that do not carry the mutation). Conversely, if an mtDNA mutation arises that increases the
chances of females reproducing, selection should favour it, and the mutation should increase in frequency (i.e., females that carry
t he mut ati on ar e mor e i kely t o reproduce t han f emal e-s t hat d
s p e ¢ mtDNAcmutation T specifically, a mutation that either has no effects on the reproductive outcomes of females, or even
beneficial effects on females, but which severely decreases the chances of males reproducing? Somewhat ironically, selection
will classify this mutation as benign or beneficial, since it does not decrease the chances of females reproducing, and that mutation
can persist (females will pass on the mutation).



This is, in essence, the evolutionary logic underlying a hypothesis that has come to be knownas i Mot her 6s Cur seo, and

that mtDNA sequences will be enriched for mutations that impair male fertility, but which have no negative effects on females.
In this talk, | will first outline this theory, and its key predictions. | will then detail experimental evidence that supports the prediction
that these male-sterilising mtDNA mutations may be pervasive in animals. Our experiments come from studies in the fruit
fly, Drosophila melanogaster, but recent evidence for the Mot herds Cur swl
discuss the potential for these foundational evolutionary findings to contribute to real-world applications, focusing on novel
approaches to pest control and male contraception.
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Discovery of a key regulator of endometrial receptivity for embryo implantation

Sophea Heng?, Nirukshi Samarajeewa?, Sarah Paule?, Ying Li?, Hilde Van de Velde®, Mary Louise Hull*, Beverley
Vollenhoven®, Luk Rombauts®, Guiying Niel2

1. School of Health and Biomedical Sciences, RMIT University, Melbourne, Victoria, Australia

2. Hudson Institute of Medical Research, Melbourne, Victoria, Australia

3. Research Group of Reproduction and Immunology, Vrije Universiteit Brussel, Brussels, Belgium

4. The Robinson Research Institute, University of Adelaide, Adelaide, South Australia, Australia

5. Department of Obstetrics and Gynaecology, Monash University, Melbourne, Victoria, Australia

Objective: Embryo implantation is a complex process requiring coordinated interactions between a well-developed embryo and
a receptive endometrium. However, the fundamental mechanisms governing endometrial receptivity, particularly at the luminal

surface where an embryo first interacts with, are not well understood. This study aimed to identify key factors that control human
endometrial epithelial receptivity and to determine their functional importance.

Methods: Primary human endometrial epithelial cells were isolated from women and analyzed by proteomics for adhesion-related
membrane proteins. Novel candidates of interest were then investigated for in vivo expression pattern and cellular localization in
the human endometrium across the menstrual cycle using immunohistochemistry and for hormonal regulation using cell culture.
Functional importance was next determined using in vitro models of human embryo attachment and invasion, and using
endometrial tissues obtained from women undergoing IVF treatment.

Results: Podocalyxin (PODXL) was identified as a novel endometrial epithelial receptivity marker. PODXL was highly expressed
on the apical surface of all epithelial and endothelial cells in the non-receptive endometrium, but selectively and specifically down-
regulated in the luminal epithelium at receptivity; this down-regulation was confirmed to be mediated by progesterone. Inin
vitro implantation models, endometrial epithelial PODXL inhibited not only the attachment but also the invasion of both human
embryo mimics (trophoblast spheroids) and actual human embryos, demonstrating that the above described down-regulation of
PODXL is essential for endometrial surface receptivity. Clinically, inadequate luminal epithelial down-regulation of PODXL at the
time of embryo transfer was associated with implantation failure in women undergoing IVF treatment.

Conclusions: PODXL is a key and previously unknown regulator of human endometrial epithelial receptivity. PODXL inhibits
embryo implantation and its down-regulation in the luminal epithelium opens the window of implantation.
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Defining the heterogeneity and function of macrophages during endometrial tissue repair

Phoebe M Kirkwood?, Philippa TK Saunders?, Douglas A Gibson!
1. Centre for Inflammation Research, MRC/University of Edinburgh , Edinburgh

Endometri al repair i s essent i alongbingrfertiity Meeropbages are gssentidl imediaiors ef
tissue repair but we lack fundamental knowledge about how they are regulated in the endometrium. Although there is consensus
that macrophages are necessary for repair, their nature, origins and the environmental factors that control their behaviour remain
poorly understood thereby limiting our understanding of their function in the endometrium in health and disease.

We have used Csflr-eGFP transgenic reporter mice in which cells of the monocyte/macrophage lineage are labelled with eGFP
(MacGreen) to characterise macrophages during endometrial repair. We have shown that CSF1R+ cells are abundant during
endometrial repair and found that monocyte and macrophage subpopulations associate with spatially distinct regions of tissue
breakdown and repair ([1]). We performed multiparameter flow cytometry on uterine repair tissues using established subset
markers for monocytes and mature macrophages and found that theses populations change dynamically during repair with
considerable evidence for heterogeneity within the endometrial macrophage compartment. To investigate this further we
performed unbiased profiling of CD45+ cells using single cell RNA sequencing which confirmed the presence of multiple
monocyte/macrophage subtypes with potentially distinct ontogenies. Further analysis across distinct time points during
endometrial breakdown (12hr), repair (24hr) and remodelling (48hr) identified that endometrial repair was associated with
extensive monocyte infiltration and that monocytes supersede tissue resident macrophages during active repair. Notably,
infiltrating monocytes expressed key genes associated with tissue repair and were enriched for genes associated with wound
healing processes. Following resolution of inflammation, mature macrophages were predominant during endometrial remodelling.

This study offers new insight into the regulation of the endometrial macrophage compartment during endometrial repair and
provides a platform for understanding how the phenot ype and function of these cell
reproductive health disorders.

1. [1] Cousins, F.L., Kirkwood, P.M., Saunders, P.T.K. & Gibson D.A. Evidence for a dynamic role for mononuclear
phagocytes during endometrial repair and remodelling. Sci Rep 6, 36748 (2016). https://doi.org/10.1038/srep36748
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Puma knockout protects the uterus from radiotherapy-mediated damage: implications for
fertility preservation for female cancer survivors

Meaghan Griffiths?, Amy Winship?, Fiona Cousins?, Sarah Marshall?, Ellen Menkhorst* 5, Evdokia Dimitriadis*®, Alison
Care®, Karla Hutt!

1. Department of Anatomy and Developmental Biology, Biomedicine Discovery Institute, Monash University, Clayton, Victoria,
Australia

2. The Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria, Australia

3. Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria, Australia

4. Gynecology Research Centre, The Women's Hospital, Parkville, Victoria

5. Obstetrics and Gynecology, University of Melbourne, Parkville, Victoria, Australia

6. Robinson Research Institute, University of Adelaide, Adelaide, South Australia, Australia

As cancer survivorship rises, addressing the off-target impacts of cancer therapies has become increasingly important. Clinically,
previous radiotherapy exposure is associated with reduced pregnancy rates and pregnancy complications. However, specific
impacts on the uterus have not been investigated. Here, we aimed to determine if radiotherapy exposure damages the uterus
and compromises fertility.

Adolescent (4-week-o | d) C57BL6/ CBA(F1) femal e mice wer e -irradation &@y), ¢hdn
ovariectomised to distinguish uterine from ovarian damage. Within 24 hours, DNA damage (yH2AX) and Puma-mediated
apoptosis were elevated in uteri (n=4/group), demonstrating immediate, direct uterine damage post-irradiation.

Implantation rates were unchanged between groups after healthy donor embryo transfer (3-days post-transfer; n=11-13/group),
although pale, atrophic uteri suggested radiation may impair vascularisation. By 10-days post-transfer, all irradiated mice
experienced resorption (control 4.0+1.0 vs. 7Gy 0.3+0.2 viable sites; p<0.01), though ultrasound did not detect changes in uterine
artery pulsatility or resistance (n=8-10/group). Wire myography performed on uterine arteries demonstrated endothelial
dysfunction in irradiated mice (area under the curve, control 303.7+9.91 vs 7Gy 227.4+10.55, p<0.01; n=9-10/group).
Endometrial receptivity and decidualisation were artificially induced to investigate adaptation to pregnancy. Irradiated mice
demonstrated normal receptivity, but lower decidualised uterine:body weight ratio (control 446.0£59.4mg vs. 7Gy 147.3+34.8mg;
p<0.01; n=7-8/group). Similarly, primary human endometrial stromal cell decidualisation was lower in vitro post-irradiation
(prolactin secretion; control 278+42.5pg/mL vs. 7Gy 79.39+42.5pg/mL, n=2/group). Apoptosis-resistant Puma-null mice (n=4-
5/group) decidualised normally post-irradiation compared to wild-type controls, demonstrating Puma-mediated apoptosis post-
irradiation contributes to impaired decidualisation, limiting maternal adaptation to pregnancy and leading to pregnancy loss in
vivo.

These data demonstrate that direct radiotherapy-mediated damage to the uterus persists long-term, impairing uterine adaptations
to pregnancy via a multimodal mechanism. This includes uterine artery endothelial dysfunction, impaired decidualisation,
and Puma-mediated apoptosis. Critically, Puma deletion rescues this phenotype, highlighting Puma blockade as a potential
therapeutic intervention for improving fertility preservation.

186

Detrimental actions of obesity-associated Advanced Glycation Endproducts on endometrial
epithelial cell proliferation are alleviated by antioxidants and are donor-dependent in human
endometrial organoids

Jennifer C Hutchison??, Jemma Evans?, Tracey Edgell*?, Guiying Nie? 3, David K Gardner?, Lois A Salamonsen??
1. Department of Molecular and Translational Science, Monash University, Clayton, VIC, Australia
2. Hudson Institute of Medical Research, Clayton, VIC, Australia

3. Implantation and Pregnancy Research Laboratory, School of Health and Biomedical Sciences, RMIT University, Bundoora,
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4. School of Biosciences, University of Melbourne, Melbourne, Victoria, Australia

Background:

Global levels of obesity are rising, with 39% of people overweight or obese (WHQO). Obese women experience reduced fertility
and increased pregnancy risks including preeclampsia. Advanced Glycation Endproducts (AGESs), a proinflammatory modification
of proteins exposed to sugars, are elevated in the uterine fluid of obese women versus lean. AGEs compromise both
preimplantation embryo development and endometrial cell functions.

Aim: To investigate therapeutics to restore endometrial cell function, and characterise the effect of obesity-associated AGEs on
human endometrial epithelial cell organoids (hEEO).

Methods:

Endometrial epithelial cell line (ECC-1) and hEEO were cultured in AGEs equimolar with lean (2 umol/mol lysine) and obese (8
umol/mol lysine) uterine environments. Real time cell analysis (xCelligence) of ECC-1 examined remedial effects of i) 100 uM
metformin; ii) antioxidants (10 uM N-acetyl-cysteine, 10 uM N-acetyl-L-c ar ni t i nl@qic a&d); ii)M5 n RAGE antagonist
(FPS-ZM1). hEEO-derived primary epithelial cells exposed to obese AGEs were examined by xCelligence. Multiplex analysis of
chemokine & cytokine secretion (inflammatory determinants) in hEEO conditioned medium. CXCL16 profiled by Luminex analysis
and glucose by Randox Daytona analyser in uterine fluid of women undergoing IVF.

Results:

Obese AGEs-reduced ECC-1 proliferation (P<0.001) which was successfully restored by antioxidants. hEEO were functionally
impacted by obese AGEs, demonstrating a donor-dependent effect on proliferation. AGEs increased secretion of proinflammatory
factors associated with poor pregnancy outcomes, including CXCL16 (P=0.04). Uterine fluid CXCL16 correlated positively to BMI
(R=0.26; P=0.02) and uterine glucose (AGEs precursor; R=0.74, P<0.0001), but was not significantly different between IVF
cycles resulting in pregnancy vs no pregnancy (P=0.46), nor live birth vs miscarriage (P=0.27).

Conclusion:

or

expos



AGEs promote a uterine inflammatory milieu hostile to implantation. Antioxidants alleviate the effects of AGEs on ECCL1 cells,
providing a potential therapeutic for obese women. Clinically, reduced uterine AGEs may improve fertility for obese women
wishing to conceive.
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A promising future for the novel zinc IUD now confirmed long acting and reversible in rats

Kirsten Shankie-Williams?', Margot Day?, Laura Lindsay?, Samson Dowland?
1. School of Medical Sciences , The University of Sydney, Sydney, New South Wales, Australia

The copper intrauterine device (IUD) is the only long-term, non-hormonal contraceptive available. However, its numerous side
effects, including excessive bleeding and cramping, result in a high rate of removal within the first 3 months. We have developed
a rat IlUD model to examine an alternative contraceptive, a zinc IlUD. This model involves inserting IUDs made of copper or zinc
into the rat uterine horns then mating with a male of proven fertility and analysing implantation rates. We found that both copper
and zinc IUDs provide effective contraception, preventing 100% of pregnancies. This model also demonstrated long-term efficacy
of the zinc IUD, preventing pregnancy as rats were mated repeatedly over a 3 month period. Once the zinc IUDs were removed,
rats rapidly returned to fertility proving reversibility.

However, the uterus responds differently to each metal. In copper treatments, histological studies identified local endometrial
inflammation and metaplasia of the uterine epithelial cells (UECs), which mediate implantation. The zinc IUD did not cause an
inflammatory response or metaplasia of the UECs.

Embryos were collected from IUD-treated rats and an embryo survival assay was performed, comparing embryo development
from IUD-treated vs. non-treated control horns. The zinc 1UD inhibited the development of 94% of embryos with no histological
change to the endometrium, suggesting a unique impact of zinc on the early embryo. Whereas 64% of embryos exposed to
copper formed blastocysts, indicating this is not the stage at which its contraceptive action occurs.

This study has shown that a zinc IUD provides similar contraceptive efficacy to a copper 1UD in this rodent model. However,
these IUDs function via different mechanisms and could result in zinc having a reduced side-effect profile. The zinc IUD has
proven to be effective long-term and reversible in this rat model, demonstrating its potential as an alternative non-hormonal
contraceptive.
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Heterogeneity in the distribution of smooth muscle actin, collagen fibres and immune cells
associated with superficial peritoneal endometriotic lesions
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INTRODUCTION: Endometriosisi s characterised by | esi-oinke¢composed fobdburmaenidomedc at

the uterus. Fibrosis is a key component of endometriosis, potentially contributing to disease progression, treatment
responsiveness and variation in presentation. However, fibrosis is not currently utilised in endometriosis diagnosis, unlike other
pathologies including cancer. The aim of this study was to analyse superficial peritoneal endometriotic lesions to determine if
distinct lesion subtypes exist based on smooth muscle actin (SMA), collagen and leukocyte patterns, which could aid in improving
disease classification.

METHODS: This study employed tissues from 24 patients across the menstrual cycle with histologically confirmed
endometriosis. Immunofluorescence was used to demonstrate the CD10-positive stromal area of lesions (n = 271 lesions from
67 endometriotic biopsies), the SMA-positive tissue and the leukocyte population (CD45+ and CD68+) within and adjacent to
lesions. Second harmonic generation microscopy was employed to evaluate the morphology of type-1 collagen fibres within and
surrounding lesions.

RESULTS: The proportion of tissue occupied by leukocytes, SMA and collagen was low within endometriotic lesions but
increased significantly in the adjacent non-lesion tissue. We identified lesions where collagen fibres formed well aligned capsules
around endometriotic lesions (defined by the CD10 border), versus lesions where collagen fibre distribution was random. We
also observed considerable inter- and intra-patient variability in the morphology of SMA and collagen within and surrounding
lesions, which was dependent in-part on the biopsy location and morphology of endometriotic gland profiles.

CONCLUSIONS: These data suggest there is considerable diversity in the presence of immune cells and morphology of SMA
and collagen within and surrounding endometriotic lesions, even within individual patients and single biopsies. This heterogeneity
presents a challenge to incorporating these cell and tissue types into any new endometriosis classification systems or prognostic
approaches.
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A novel mouse model of retrograde menstruation for the study of endometriosis

Ella Thomson?, Peter Koopman?, Emanuele Pelosi?
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Jaggedl regulates endometrial receptivity in both humans and mice

Wei Zhou' 2, Ellen Menkhorst! 2, Evdokia Dimitriadis® 2
1. Department of Obstetrics and Gynaecology, University of Melbourne, Melbourne, VIC, Australia
2. Gynaecology Research Centre, Royal Women's Hospital, Melbourne, VIC, Australia

The human endometrium undergoes cycle dependent changes and is only receptive to an implanting blastocyst within a narrow
window of 2-4 days in the mid-secretory phase. Recent single cell sequencing of human endometrium across the menstrual cycle
has identified an abrupt and discontinuous transcriptomic activation in the epithelia in the mid-secretory phase. Such
transcriptomic and accordingly functional changes require delicate interplay between a diversity of factors including cytokines
and signaling pathways. The Notch signaling pathway members are expressed in human endometrium. We have previously
demonstrated that Notch ligand Jaggedl (JAG1) localizes in the endometrial luminal epithelium (LE) and is abnormally reduced
in infertile women during receptivity. However, the functional consequences of reduced JAG1 production on endometrial
receptivity to implantation of the blastocyst are unknown. This study aimed to determine the role of JAG1 in regulating endometrial
receptivity in humans and mice. Knockdown of JAG1 in both primary human endometrial epithelial cells and Ishikawa cells
(endometrial epithelial cell-line) significantly reduced their adhesive capacity to HTR8/SVneo (trophoblast cell-line) spheroids.
We confirmed that in human endometrial epithelial cells, JAG1 interacted with Notch Receptor 3 (NOTCH3) and knockdown
of JAG1 significantly reduced the expression of Notch signaling downstream target HEY1 and classical receptivity markers.
Knockdown of Jagl in mouse LE significantly impaired blastocyst implantation. Via a customized RT? Profiler PCR array, we
identified ten genes (related to tight junction, infertility and cell adhesion) that were differentially expressed by Jagl knockdown
in LE in mice. Further analysis of the tight junction family members in both species revealed that JAG1 altered the expression of
tight junction components only in mice. Together, our data demonstrated that JAG1 altered endometrial epithelial cell adhesive
capacity and regulated endometrial receptivity in both humans and mice likely via different mechanisms.
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Immune checkpoint inhibitors (ICIs) have transformed the landscape of oncological therapy, but at the price of immune related

adverse events. Among these, checkpoint inhibitor related autoimmune diabetes (CIADM) entails substantial long-term morbidity
due to the complex nature of its glycaemic management.

We sought to characterise the disease phenotype of CIADM. Patients who developed CIADM after ICI use
were retrospectively identified across Westmead Hospital, Blacktown Hospital, Melanoma Institute Australia and Royal North
Shore Hospital. CIADM was defined as new onset hyperglycaemia (random BGL| 11.1mmol/L or HbAlc| 6.5%) and insulin
deficiency (C-peptide <0.4nmol/L). Electronic medical records were reviewed.

25 patients with CIADM were identified, making this the second largest series ever reported internationally. Median age was 66
years (IQR 49-83). 68% of patients had melanoma as the primary malignancy. All patients had either anti-PD1 or anti-PDL1
therapy and 44% had this in combination with anti-CTLA4 therapy. 72% of patients had complete or partial oncological response.
Median time from ICI commencement to CIADM onset was 19 weeks. 20% had pre-existing type 2 diabetes requiring diet control
and/or oral hypoglycaemic agents only. 60% presented with diabetic ketoacidosis at CIADM onset and required ICU admission.
38% of patients were positive for traditional T1D autoantibodies. 10 patients had HLA typing with 3 patients carrying a T1D-risk
haplotype and 2 patients with protective haplotypes for T1D. 28% had elevated lipase at presentation. Infliximab was trialled at
diagnosis in one patient but was unsuccessful at reversing insulin dependence. All patients remain on insulin, with 3
patients managed with insulin pumps.

CIADM leads to fulminant T1D with a high incidence of diabetic ketoacidosis. In comparison with T1D, there is a lower incidence
of T1D autoantibodies and T1D associated haplotypes.
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Thyroid peroxidase and thyroglobulin antibodies in thyroid immune related adverse events
following immune checkpoint inhibitor treatment.
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Objective: The significance of thyroid peroxidase (TPOAb) and thyroglobulin antibody (TgAb) in the pathogenesis of thyroid
immune related adverse events (irAEs) and their relationship to cancer survival outcomes are unknown. We studied TPOAb
and/or TgAb positivity in thyroid irAEs related to immune checkpoint inhibitor (ICI) treatment.

Design: Retrospective cohort study conducted through Australian academic teaching hospitals.

Patients: Patients with advanced or metastatic melanoma receiving immune checkpoint inhibitor treatment.

Measurements: TPOAb, TgAb and interleukin-6 (IL-6) were measured at baseline and repeated at diagnosis in thyroid irAE
patients or 30-60 days after start of ICl-treatment in euthyroid patients.

Results: 122 patients received ICl-treatment. Baseline elevation of TPOAb or TgAb was present in 19 (16%) and 28 (23%)
patients, respectively. Patients with overt thyrotoxicosis (n=37) were more likely to have an elevated TPOAb and/or TgAb at
baseline and had a higher median TPOAb and TgAb titre compared to patients with subclinical thyrotoxicosis (n=47) or persistent
euthyroidism (n=31). Overt thyrotoxicosis was associated with significant increases in TPOAb and TgAb during treatment, which
was not observed in patients who remained euthyroid or patients with other thyroid irAE subtypes. Positive TPOAb at baseline
was associated with improved PFS in all patients (HR 0.30, 95% CI 0.09-0.99, p=0.04), driven mainly by patients with overt
thyrotoxicosis (HR 0.08, 95% CI 0.01-0.79, p=0.03). Baseline IL-6 levels were not associated with thyroid irAE onset but did
significantly increase during treatment in patients who developed overt hypothyroidism.

Conclusions: TPOAb positivity at baseline was more prevalent in patients with overt thyrotoxicosis and was associated with
improvements in PFS. TPOAb positivity may be a useful biomarker to identify patients at risk of overt thyrotoxicosis irAEs and
patients with increased likelihood of response to ICI-treatment.
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Cellular immunotherapy for prostate cancer is a treatment option when AR targeted therapies
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Despite significant improvements in detection and treatment, advanced prostate cancer remains incurable when androgen
receptor (AR)-targeted therapies fail. New treatment options are needed for these men. The treatment of blood cancers has been
revolutionised by new immunotherapy approaches, such as genetically engineered chimeric-antigen receptor (CAR) T cells. Our
team has developed 3rd generation CAR T cells that recognize Lewis Y (LeY ) glycolipid antigen, which is over-expressed in
>50% of solid tumours, including prostate cancer. Here, we evaluated their potential for incurable prostate cancer. In vitro, LeY-
CAR T cells induced morphological destruction and propidium iodine (PI) uptake (indicating secondary necrosis); killing was
mediated by granule exocytosis mechanism as granzyme/ perforin inhibitors significantly reduced cell death. In contrast, in vivo
PDX treatment with LeY -CAR T cells alone did not inhibit tumour growth. However, when combined with carboplatin
chemotherapy (but not docetaxel or the anti-PD-1 antibody nivolumab) the combination of treatments reduced tumours to <1%
of the starting tumour volume. Residual cancer cells were surrounded by infiltrating T cells, indicating trafficking and persistence
of CAR T cells in the combination treatment group vs CAR T cells alone. LeY-CAR T cell therapy is in early phase clinical
development for patients with solid tumours, and these studies provide essential preclinical evidence of LeY-CAR T cell efficacy,
defining an optimal treatment strategy for clinical trial design.
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Objective: Any role for sex steroids in modulating cognition in men remains uncertain. We used an experimental paradigm that
allowed effects of estradiol (E2) on cognition in older men to be investigated, in the absence of testosterone.



Design: Randomised, placebo-controlled trial of E2 for 6 months, hypothesising that men randomised to E2 would have improved
verbal learning, verbal memory and spatial problem solving over time, compared to placebo.

Methods: Participants receiving androgen deprivation therapy for prostate cancer were randomised to 0.9 mg of 0.1% E2 gel per
day, or matched placebo. Cognition was assessed by a tablet-based cognitive battery at baseline, month 1, month 3, and month
6. Cognitive tests were: International Shopping List (ISL) (verbal learning and memory); Groton Maze Learning (GML) (spatial
problem solving); Detection (processing speed, visual attention, psychomotor function); Identification (attention, psychomotor
function, information processing speed); One Card Learning (visual memory); and One Back Task (memory and attention).
Anxiety and depression were assessed using the Hospital Anxiety and Depression Scale inventory.

Results: 78 participants were randomised. Serum E2 increased in the E2 group over 6 months compared to the placebo group,
mean adjusted difference (MAD) 56.5 pg/mL (95% CI 33.6 i 79.4), p<0.001. There was no significant difference in performance
over time between the E2 group and the placebo group for the ISL test, MAD 0.7 (95% CI -1.2 i 2.5), p=0.36, or for the GML
test, MAD -3.2 (95% CI -12.0 i 5.6), p=0.53. There was no significant difference between groups in performance on any of the
other cognitive tests or in depression or anxiety scores.

Conclusion: We found no major effects of E2 on cognition. Although cognitive effects of ADT are debated, this study suggests
that any such effects, are unlikely to be prevented by administration of E2.
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Phase Il metabolism comprising conjugation reactions by sulfation or glucuronidation are important mechanisms for the
inactivation, storage and excretion of endocrine metabolites including vitamin D. Recent studies highlight that 25-hydroxyvitamin
D3 (250HD3) circulates at high levels of phase Il metabolites, matching or exceeding the unconjugated form. However, the
clinical significance of phase |l conjugated 250HD3 and other vitamin D metabolites remains uncertain as vitamin D status in
health is conventionally restricted to measuring unconjugated circulating 250HD3 plus 250HD2. This project aimed to determine
the proportion of phase Il conjugated vitamin D metabolites relative to the unconjugated levels in circulation.

An optimized enzyme hydrolysis method by recombinant arylsulfatase and beta-glucuronidase combined with ultrapressure liquid
chromatography mass spectrometry (LC-MS/MS) was validated to estimate the proportions of vitamin D sulfate and glucuronide
conjugates. Total conjugated and unconjugated forms of four vitamin D metabolites (250HD3, 250HD2, 3-epi-250HD3,
24,25(0H),D3) in 170 human samples were categorised by vitamin D supplementation status.

Sulfate conjugates comprised between 18-53% and glucuronide conjugates between 2.7-11%. The proportion of total circulating
conjugated forms varied between vitamin D metabolites; 250HD3 48+9%, 250HD2 29+10%, 3-epi-250HD3 30+8%, and
24,25(0H),D3 62+10%. Although conjugated metabolites correlated with unconjugated forms (r=0.85 to 0.97) the relationship
differed between metabolites. This study reveals that vitamin D and its metabolites circulates largely as phase I, mainly sulfate,
conjugates with metabolites varying in their proportion of conjugated forms. This optimised method highlights the importance of
combining both conjugated and unconjugated measurements for a comprehensive assessment of vitamin D status in health.
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Satellite cells are muscle stem cells that differentiate into myoblasts and then myocytes. Normally quiescent in adult muscle,
satellite cells can be induced to proliferate for regeneration of muscle in response to injury. Our previous work on mice with
myocyte-specific deletion of the vitamin D receptor (mVDR) found that these mice had abnormal muscle function and physiology.
In this study, we used mice with deletion of VDR in satellite cells (sVDR) to investigate whether vitamin D signalling is important
for muscle regeneration and repair after acute injury.

Floxed VDR mice were bred with mice expressing Cre-recombinase driven by the Pax7 promoter to generate sSVDR mice and
their floxedc ont r ol (FC) Ilittermates. Pax7 is expressed in satellite cel
into the left tibialis anterior (TA) muscle of 6-months old female sVDR mice. The contralateral TA was injected with 0.9% saline
and served as control in each mouse. Mice were euthanised after 10 days.

At 10 days, saline-injected TA in sVDRs were of similar size to FC. However, notexin treated muscles from sVDR mice were 22%
smaller (P=0.0004). Notably, notexin-treated TA in FCs were 15% heavier than their matching saline-control TA (P=0.02). This
effect was not observed in the sSVDR mice. Assessing the size distribution of myofibres in TA, notexin treated TA in control mice
had a higher population of myofibres with larger cross-sectional area (FC=5.57% vs KO=0.99%, P=0.03), and an increased
proportion of fibres containing centralised nuclei (FC=59.9% vs KO=47.3%, P=0.02).

Overall, these results demonstrate an important role for vitamin D in muscle regeneration. Centralised nuclei are indicative of
muscle fibres undergoing repair. Together, the larger sized myofibres and higher number of centralised myonuclei in FC mice
suggest further progression of repair in muscles with normal vitamin D signalling.
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Background: During pregnancy, the mother must adapt metabolically to support offspring growth. The placenta secretes
hormones with metabolic effects, although the precise role of its endocrine function in determining maternal health is largely
unknown. Previous work has shown that the imprinted Igf2-H19 locus is involved in controlling placental endocrine function and
conceptus development in mice. This study used conditional mis-expression of the Igf2-H19 locus, through deletion of the
imprinting control region ICR1, to induce placental endocrine malfunction and study its consequences for maternal metabolism.
Methods: Transgenic mice were crossed to produce entire litters with reduced levels of the H19 gene and activation of the
normally silent maternal 1gf2 gene in the placental endocrine zone (H19DMRflox/TpbpaCre; Jz-ICR1D). On day 16 of gestation,
maternal blood was collected for metabolite analysis, maternal liver for RNAseq analysis, and placentas collected for endocrine
cell culture experiments followed by LC-MS on the conditioned media. Data were compared to dams with unaltered placental Igf2-
H19 locus expression.

Results: Jz-ICR1D dams had heavier kidney, heart and liver weights compared to pregnant controls. They also displayed higher
circulating levels of glucose, insulin, LDL-cholesterol, leptin, progesterone, estradiol and corticosterone. RNAseq analysis showed
that genes involved in translation, mitochondrial homeostasis and response to oxidative stress, among others were affected in
the maternal liver by Jz-ICR1D. Circulating AST, which indicates liver damage, was lower in dams with Jz-ICR1D. A total of 744
proteins were identified in the media from placental endocrine cell cultures, of which 92 were exclusively detected in the Jz-
ICR1D group with 30 previously identified to be secreted. The placental endocrine zone was increased by Jz-ICR1D, but maternal
plasma IGF2 and fetal growth were unchanged.

Conclusion: Genetically-induced expansion of the placental endocrine zone alters maternal body composition and whole-body
metabolic function in pregnancy.
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The female gonad is detrimentally affected by a variety of environmental exposures including polycyclic aromatic hydrocarbons,
anti-cancer therapies, pesticides, plasticizers and persistent organic pollutants. Mechanisms of ovotoxicity include
hyperactivation of primordial follicle growth, somatic and germ cell DNA damage, impaired folliculogenesis and steroidogenesis.
The ovary can respond to ovotoxicants by chemical biotransformation and DNA damage. Despite
this, ovotoxicant exposures can result in endocrine disruption and early onset of menopause. We have discovered a physiological
status x exposure paradigm of ovotoxicity, such that altered systemic metabolism can influence ovotoxicity. Specifically, the ovary
of an obese female has blunted chemical biotransformation and DNA repair responsesto ovotoxicant
exposures. Perfluorooctanoic acid (PFOA) is a persistent environmental pollutant with a half-life of years in humans. To explore
the hypothesis that altered systemic physiology during obesity would affect the ovarian response to PFOA exposure, female wild
type (KK.Cg-a/a; lean) or KK.Cg-Ay/J mice (obese) received saline (CT) or PFOA (2.5 mg/Kg) per os for 15 days beginning at 7
weeks of age with water and food ad libitum. There were no treatment effects on food intake, final body weight, steroid hormone
level, length spent at different stages of the estrous cycle, uterus, heart, kidney, or spleen weight ( P >  DiverOagight was
increased (P < 0.05) by PFOA exposure in both lean and obese mice. Ovary weight was decreased in the lean but not
obese mice exposed to PFOA (P < 0.05). Relative to vehicle control, exposure to PFOA altered 22 and 28 proteins in lean and
obese mice, respectively, as quantified by LC-MS/MS. Cellular pathways targeted by PFOA included cancer, estrogen signaling,
PI3K-AKT signaling, progesterone-mediated oocyte maturation, metabolic, xenobiotic metabolism, DNA damage and
reproduction. Taken together, ovotoxicants negatively affect fertility through several modes of action and alterations to systemic
metabolism contribute to ovotoxicity.
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Ovarian ageing is a naturally occurring physiological process, marked by dynamic changes in ovarian function and hormone
secretion. A key endocrine regulator of ovarian function is the heterodimeric glycoprotein hormone, follicle stimulating hormone
(FSH). FSH is secreted as two glycosylation variants: partially glycosylated FSH (FSH21) and fully glycosylated FSH (FSH24).
These variants have different in-vitro activities, with FSH21 more bioactive than FSH24. Interestingly, analysis of human pituitary
extracts has shown that the ratio of FSH21:FSH24 changes with age, with FSH21 predominant in women of reproductive prime,
and FSH24 predominant in menopausal women. However, how differential FSH glycosylation modulates ovarian functions
remains unknown. This study therefore aimed to determine the effects of FSH21 and FSH24 on follicle growth and survival. To



do this, mouse ovarian follicles were isolated from 3-5wk-old-C57/BL6 mice and treated +/- 10ng/ml, FSH21 (n=85), FSH24
(n=80), a ratio of FSH21:FSH24 at 80:20 (to mimic reproductive prime; n=77), FSH21:FSH24 at 50:50 (n=53), or FSH21:FSH24
at 20:80 (to mimic late peri-menopause; n=78). Follicles were cultured for up to 96hrs and imaged daily to evaluate
follicle morphology, and were snap frozen at 24-hour time intervals for q°PCR analysis. In the presence of FSH21 dominant
conditions, follicle growth was markedly increased at all time points, in comparison to control and FSH24 alone and 20:80
FSH21:FSH24 conditions. Treatment of follicles with FSH24 or 20:80 FSH21:FSH24 resulted in increased basement membrane
rupture and oocyte extrusion, with survival rates significantly decreased. gq°PCR analysis revealed markers of apoptosis were
increased in follicles treated with FSH24 alone and 20:80 FSH21:FSH24, while FSH-responsive genes including hormone
receptors and steroidogenic enzymes were increased in FSH21 or 80:20 FSH21:FSH24 conditions. These data suggest that the
nature of FSH glycosylation modulates the follicular microenvironment to control follicle growth and survival.
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Testicul ar der igdimals) acta in iarbendocri® ménber fo suppress pituitary production of follicle stimulating
hormone (FSH), by bl oc kias/gh dintems). This Hypothalasic-pithitarggonadal (HRGS axi¢ i6 integral
to reproductive function, and consequently, imbalances in inhibin/activin can impact gonadal function and fertility. In a recent
study, we identified a homozygous genetic variant (c.1079T>C:p.Met360Thr) arising from uniparental disomy of chromosome 2
intheINHBBg e ne ( e n c oggubung of inthban B And activin B) in a man suffering from infertility (azoospermia). In this
study, we aimed to test the causality of the p.Met360Thr variant in INHBB and male infertility. Here, we used CRISPR/Cas-9
technology to generate InhbbM34T™3%4Tmice where mouse INHBB amino acid p.Met364 corresponds with human p.Met360.
Surprisingly, it was found that the testes of male InhbbM3¢4"™384Tmytant mice were significantly larger compared with those of
aged-matched wildtype littermates at 12 and 24 weeks of age. This was attributed to a significant increase in Sertoli cell and
round spermatid number and, consequently, seminiferous tubule area, in InhbbM364T™34Tmajes compared to wildtype males.
Despite this testis phenotype, male InhbbM3%4T"M384Tmytant mice retained normal fertility, daily sperm production levels, and sperm
motility. Serum hormone analyses however, indicated that the Inhbb™3$4Tvariant resulted in reduced circulating levels of activin
B, but did not have significant consequences for FSH production. We also examined the effect of this p.Met360Thr, and an
additional INHBB variant (c.314C>T: p.Thrl05Met) found in another infertile man, on inhibin B and activin B in vitro biosynthesis.
Intriguingly, it was found that both INHBB variants resulted in a significant disruption to activin B in vitro biosynthesis. Together,
this analysis supports that INHBB variants that limit activin B production have consequences for testis composition in males.
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The epididymis provides protection to sperm entering the epididymal duct against autoimmune damage, but in contrast must also
protect itself against ascending pathogens This requires tolerance to sperm autoantigens in the caput involving anti-inflammatory
intra-epithelial dendritic cells and macrophages (mononuclear phagocytes; MPs), however the cauda is much more susceptible
to inflammatory damage. To better understand the basis for these regional differences, epididymal MP subsets were examined
in immature (25 day-old, prior to mature sperm appearance) and sexually mature (56 day-old) mice possessing a fluorescent
transgene inserted into gene loci of the MP-specific proteins, CX3CR1 (CX3CR1-GFP) or CD11c (CD11c-YFP). Tissues were
fixed (4% paraformaldehyde), frozen-e mbedded i n OCT and s e c-macmphage anfigkr) F480myvascol he pan
localised by indirect immunofluorescence. Sections were imaged by Olympus VSI 120 slide scanner and cells counted using Fiji
software. The majority of intra-epithelial MPs were positive for F4/80, and CX3CR1 and/or CD11c at both days 25 and 56. These
cells displayed extensive intra-epithelial cytoplasmic projections and were most abundant in the caput. Intra-epithelial projections
were considerably less extensive in the adult corpus and cauda, and throughout the immature epididymis. F4/80+CX3CR1-,
F4/80+CX3CR1+, F4/80+CD11c- and F4/80-CD11c+ macrophages with classical polygonal morphology were observed within
all interstitial regions but were most prominent in the corpus and cauda at both ages. Interstitial F4/80+CX3CR1+ MPs were
more numerous (2-3-fold) than F4/80+CX3CR1- MPs within the caput region, but approximately equal numbers of
F4/80+CX3CR1- and F4/80+CX3CR1+ MPs were present within the cauda interstitium. These major differences in number and



distribution of MPs between caput and cauda suggest that the intra-epithelial F4/80+CX3CR1+ MPs predominant within the caput
may contribute to the anti-inflammatory environment in that region. Conversely, the single positive F4/80+CX3CR1-, which are
most abundant within the interstitium of the corpus and cauda, areas more susceptible to inflammation, may contribute to immune
surveillance.
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The alpha thalassemia, mental retardation, X-linked (ATR-X) syndrome is a difference of sex development affecting XY
individuals caused by mutations in the chromatin remodelling gene ATRX. Patients display genital abnormalities varying from
hypospadias to ambiguous genitalia to male-to-female sex reversal. Gonadal histology reveals small testes containing only a few
seminiferous tubules. To investigate the underlying mechanisms of this phenotype, our lab generated mice with Atrx specifically
inactivated in Sertoli cells (ScAtrxKO), a cell lineage crucial for seminiferous tubule formation. ScAtrxKO mice showed small
testes with fewer tubules because of G2/M cell cycle arrest and apoptosis of Sertoli cells during fetal life.

We wanted to understand why ATRX-deficient Sertoli cells of ScAtrxKO undergo apoptosis. We identified a single giant speckle
in the nuclei of these cells which expressed GATA4. Unique to Sertoli cell nuclei, GATA4 foci were identified as PML nuclear
bodies (PML NBs) in the wildtype and ScAtrxKO gonads. GATA4-PML NBs are composed of a Y chromosome repetitive DNA,
ATRX and DAXX which establish a heterochromatic state of the short arm of the Y chromosome. Although formation of PML
bodies is independent of ATRX, the loss of ATRX in Sertoli cells affects the size, protein composition and chromatin regulation
of GATA4-P ML NBs . The | oss of ATRX results in the aiPBleNBs kadiogto DAXX, HP:
the loss of the heterochromatic state, chromatin decondensation and vulnerability to DNA damage. This would explain the
reported cell cycle arrest in the late G2- mitosis phase, and consequent apoptosis of Sertoli cells.* In turn loss of Sertoli cells
affects testis cord integrity, resulting in the small testes phenotype seen in the murine model and reported in boys with ATR-X
syndrome.
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The seminal vesicles synthesise bioactive factors that support gamete function, modulate the female reproductive tract to promote
implantation, and influence developmental programming of offspring phenotype. Despite the significance of the seminal vesicles
in reproduction, their biology remains poorly defined. Here, we analysed the mouse seminal vesicle transcriptome under normal
physiological conditions and in response to acute exposure to the reproductive toxicant acrylamide. Mice were administered
acrylamide (25 mg/kg bw/day) or vehicle control daily for five consecutive days prior to collecting seminal vesicle tissue 72 h
following the final injection. A total of 15,304 genes were identified in the seminal vesicles with those encoding secreted proteins
amongst the most abundant. In addition to reproductive hormone pathways, functional annotation of the seminal vesicle
transcriptome identified cell proliferation, protein synthesis, and cellular death and survival pathways as prominent biological
processes. Administration of acrylamide elicited 70 differentially regulated (foldc hange O 1.5 orpvCalOue67Q Oadlj)us't
genes, several of which were orthogonally validated using quantitative PCR. Pathways that initiate gene and protein synthesis to
promote cellular survival were prominent amongst the dysregulated pathways. Inflammation was a key transcriptomic response
to acrylamide, with the cytokine, Colony stimulating factor 2 (Csf2) identified as a top-ranked upstream driver. Early growth
response (Egrl), C-C motif chemokine ligand 8 (Ccl8), and Collagen, type V, alpha 1 (Col5al), were also identified amongst the
dysregulated genes. Additionally, acrylamide treatment led to subtle changes in the expression of genes that encode proteins
secreted by the seminal vesicle, including the complement regulator, Complement factor b (Cfb). Together these findings support
the interpretation that toxicant exposure influences male accessory gland physiology and highlights the need to consider the
response of all male reproductive tract tissues when interpreting the impact of environmental stressors on male reproductive
function.
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The male reproductive system is aiding our understanding of how wireless communications
networks may be impacting our health

Geoffry N De luliis?, Kasey Miller!, Kiara Harrison?, Brett Nixon*
1. The University of Newcastle, CALLAGHAN, NSW, Australia

Wireless communication devices and their networks are an essential part of our civilisation. This now ubiquitous technology has
produced a new and persistent presence of radiofrequency and millimetre wave electromagnetic energy in our environment. With
ever-accelerating public uptake and technological developments driving wider coverage and faster, more reliable data
transmission, community concern about the safety of these devices and networks continues to rise. The research field has
identified that the non-ionising energies utilised by wireless communications are not necessarily inert to living organisms, however
the biological interactions and potential health implications are still unclear and under robust debate. Indeed, progress toward
ruling out significant health risks remains slow and therefore, the public demand for a definitive health risk assessment of these
technologies continues to go unmet. We have confirmed that spermatozoa are negatively affected by environmentally relevant
electromagnetic fields, and that their distinctive cell biology, provides a unique sensitivity from which we can dissect out the
molecular targets and the downstream perturbations of communication fields on biology. Building on our previous work in which
we have implicated an oxidative stress cascade initiated by the sperm mitochondria, we have now identified that protein cysteine
hyper-oxidation, may be a key mediator precipitating damage and loss of sperm function, including motility losses, that we
commonly observe after irradiations. These functional losses including elevated DNA damage, are eliminated by buffering the
cell against cysteine hyper-oxidation through supplementation of thiol-based antioxidants such as penicillamine. These insights
into sperm thiol dysregulation, offers a clear target of focus for advancing a coveted mechanism of action, and on the backdrop
of the recent global decline in human semen parameters that may stem from new prominent factors in our environment, provides
a potential intervention strategy that could contribute to combatting waning semen profiles and male fertility.
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Testis development in marsupials is delayed until after birth and may be the driving force
behind the unigue marsupial mode of reproduction.

Andrew J Pask?, Ebony Ciarrocchit?
1. School of BioSciences, University of Melbourne, Melbourne, Vic, Australia

Marsupials typically have a very short gestation period and give birth to highly-altricial young. These young further mature during
a prolonged lactation period, usually within a pouch. Why marsupials have not evolved a prolonged pregnancy has remained a
mystery.

We examined testis development in the fat-tailed dunnart (Sminthopis crassicaudata). This species of dunnart has one of the
shortest gestations of any mammal, just 13.5 days. They give birth to around 10 young which weigh just 12mg each. We found
that testis cord formation in this species occurred right after birth, similar to the timing of testis formation in the tammar wallaby.
However, the tammar i although still precocial at birth for a mammal i has a 26.5 day gestation and young weigh around 600mg
. This is almost 50 times the size of a dunnart neonate, and tammar young are far more advanced in terms of their development
and organogenesis. In fact, testis formation seems to be developmentally tied to the timing of birth in all marsupials examined,
regardless of their size or developmental stage. Together with our previous work, which has shown that estrogen can drive female
development in XY gonads in marsupials, we propose that circulating maternal estrogen may prevent testis formation occurring
during gestation. Therefore, the unique marsupial mode of reproduction may have evolved to enable the offspring to complete
sex determination outside of the maternal environment.
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Using Statistical Genetics Methods in Large Cohorts to Identify Modifiable Risk Factors for
Osteoporosis.

John Kemp?

1. The University of Queensland, St Lucia, QLD, Australia

Genomics is undergoing a dramatic evolution due to rapid advances in statistical genetics methods, the development of new
high-throughput sequencing technologies, and the establishment of large population-based biobank studies. New statistical
methodologies are allowing us to quantify the degree to which genome-wide arrays tag heritable variation of skeletal disease
traits, and identify which regions of the genome (i.e., loci) are most likely to be implicated. Genetic loci discovered using genome-
wide association studies are finding a novel use in a technique called Mendelian Randomization, in which genetic variants are
used to inform causality in observational epidemiological studies. Moreover, information from genome-wide association studies
can also be integrated with single cell transcriptomics analyses to reveal new skeletal disease genes, candidate drug targets,
and generate hypotheses regarding the cellular context through which they may function. In this talk | describe many of these
new advances in genomics in reference to my teambés work ®n the gen
how some of these techniques can be used profitably by epidemiologists and molecular biologists.
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Drug Trials In Skeletal Dysplasias



Ravi Savarirayan®

1. Victorian Clinical Genetics Services, Murdoch Children's Research Institute, University of Melbourne, Parkville, VIC, Australia
The management of skeletal dysplasia (inherited disorders of bone and cartilage) has been predominantly, like many other
genetic conditions, symptomatic and reactive. This status quo is now being challenged by the promise of precision therapies,
underpinned by advances in the understanding of disease pathogenesis, that can potentially alter the natural history of these
disorders, and offer patients and families new options for better health.

To assess the safety and clinical efficacy of these new disruptive products, we have been undertaking clinical trials in children
with various forms of skeletal dysplasia. This talk will summarise the current state of play with these phase Il and Il drug trials,
and will focus on potential new therapies for children with achondroplasia

(including c-natriuretic peptide, tyrosine kinase inhibitors, soluble FGFR3), and Schmid metaphyseal dysplasia (repurposing
carbamazepine as exemplars of this brave new paradigm.

208

Paternal Environmental Exposures and Their Influence on Development via the Sperm
Epigenome

Sarah Kimmins*

1. McGill University, Montreal, QUEBEC, Canada

Despite the father transmitting half the heritable information to the embryo the focus on preconception health has largely been
on the mother. New studies highlight the role of the father in disease transmission via non-genetic inheritance, through epigenetic
mechanisms. Epigenetic mechanisms include, DNA methylation, post-translational modifications of histones and noncoding
RNAs. Paternal effects have been linked to developmental abnormalities and complex diseases such as cancer, diabetes and
obesity. Studies in humans and animals have linked epigenetic inheritance to the transmission of environmentally induced
phenotypic traits from the father to the developing embryo and these have been associated with altered gene expression and
developmental abnormalities in first and second offspring generations. Our most recent studies of sperm chromatin indicate that
environmental challenges can alter the sperm epigenome in a cumulative manner to negatively impact embryo development. In
translational studies we have determined thatama n 6 s cdhMlter, the sperm epigenome at regions that are implicated in
fertility and embryo development. Moreover, in a South African population of men exposure to DDT is associated with alterations
to the sperm chromatin, occurs at genomic regions that persist in the pre-implantation embryos at genes that
are implicated development including neurodevelopment. These findings indicate that paternal exposures may influence fertility
and child health. Additionally, they underscore the need to amplify in depth pre-conception advice for youth and men.

209

Residential proximity to bushfire events in Australia impaired subsequent human oocyte in
vitro fertilization rates

Amy Winship?, Kelli Sorby?, Anna Tran?, Meaghan Griffiths?, Lauren Alesi', Teharn Hegarty?, Mark Green?®, Karla Hutt*
1. Department of Anatomy & Developmental Biology, Monash University, Clayton, VIC , Australia

2. Number One Fertility, Melbourne

3. University of Melbourne, Melbourne

Climate change is currently the greatest threat facing human health, worldwide. The global incidence and severity of bushfires is
increasing, particularly in Australia, causing growing risks of smoke inhalation. While there are overlaps in the chemical makeup
between bushfire, industrial or cigarette smoke, notably, bushfires can release unique compounds. Defining the specific impacts
of bushfire smoke exposure on reproductive function has important consequences for population size and health; essential inputs
to model the potential future health burdens associated with climate change.

The aims of this retrospective cohort study were to examine the association between human oocyte retrieval rates with residential
proximity to |l argescale Victorian fire even t-220dcamparedgvithtwbnen
from distal areas to fire events. All data was stratified based on oocyte retrieval either before, or after the bushfires from December
201971 January 2020.

Residing from postcodes proximal to bushfire zones was associated with a significant 18.8-23.4% reduction in the proportion of
oocytes fertilized from all mature oocytes retrieved (mean 34.8%; 95% confidence interval [Cl], 22.5, 47.0) versus all other groups.
Rates of blastocysts from mature oocytes retrieved was significantly reduced by 8.8% in women from exposure areas post-fires
(mean 13.3% [CI] 7.3%, 19.2%), compared to non-exposure areas post-fires (mean 22.1% [CI] 21.0%, 23.2%). Notably, while
there were two clinical pregnancies of the cycles in women from exposure areas post-fires, this was the only group to record no
live births. This association between smoke exposure and oocyte retrieval may be an important factor to consider in future
research.

Exposure to bushfire smoke was associated with reduced retrieval of quality oocytes that successfully underwent fertilization.
These results raise concern that increasing incidence and severity of bushfire events worldwide may result in accelerated
reproductive aging among women.
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Clinical experience of spermatogenesis induction for hypogonadotrophic hypogonadism in a
tertiary hospital andrology service.

Stella Sarlos® %3, Madhuni Herath® 2, le-Wen Sim* 2, Rita Upreti® 2, Rob McLachlan 2, Carolyn Allan® 24
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3. School of Clinical Sciences, Monash University, Clayton, Vic, Australia

4. Obstetrics and Gynaecology, Monash University, Clayton, Vic, Australia

Infertility affects 8-12% of couples with male factors contributing to 50% and solely responsible in 20-30% of cases. Male infertility
due to hypogonadotrophic hypogonadism (HH) (congenital or acquired) is amenable to treatment.

Since 2010, we have treated 21 men with a median age of 31 years. Causes of HH have included panhypopituitarism (n= 10)
[empty sella (2), adenoma (n=3), craniopharyngioma (n=1), pituitary hypoplasia (n=3), CHARGE syndrome (n=1), cranial
radiotherapy (n=1)], Kallmann syndrome (n=1), thalassaemia major (n=1) and idiopathic (n=8).

Urinary (Pregnyl®) or recombinant (Ovidrel®) human chorionic gonadotrophin (hCG) as an LH substitute was used based on
established protocols. Commencing doses were 1500 IU or 62.5mcg s/cut twice weekly respectively and titrated to serum
testosterone. Recombinant FSH was added after 6 months for persisting azoospermia. Wherever possible, our protocol for men
previously treated with long-acting injectable testosterone was to move to transdermal testosterone for a minimum of 6 months
before gonadotrophin therapy was initiated.

There was variability in time to first appearance of sperm (median 16 (range 4 i 29) months). In androgen treatment-naive men
with acquired HH in adulthood, sperm was detected within 8 months for most (n=7) and for 3 men, hCG monotherapy was
sufficient. For men with congenital causes of HH, time to first sperm detection was longer (median 19 (12 i 22) months). In our
limited cohort, for intramuscular testosterone treated men time to spermatogenesis was a median of 17 (12-22) months and 21
(197 22) months for the men treated with transdermal testosterone. To date, 7/15 men actively seeking fertility have had children,
with 6 requiring assisted reproduction.

Gonadotrophin therapy is an effective fertility treatment for men with HH. Clinicians should consider longer spermatogenesis
times in androgen-treated men and those with congenital HH, together with female factors and high rates of assisted reproduction
when counselling.
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Severity of obesity impacts adverse maternal and neonatal outcomes independent of pre-
existing or pregnancy-related diabetes

Kirsten Neal’, Sarah Glastras? Shahid Ullah®

1. Endocrinology and General Medicine, Alice Springs Hospital, Alice Springs, Northern Territory, Australia
2. Endocrinology, Royal North Shore Hospital, Sydney, NSW, Australia

3. Flinders University, Adelaide, South Australia

Background: Obesity in pregnancy is known to increase the maternal, neonatal and childhood risks of adverse outcomes. We
aimed to determine the influence of obesity class on maternal and perinatal outcomes and to explore the contribution of other
maternal factors including age, country of origin, parity, presence of pre-existing and current diabetes disorders and hypertension
on outcomes such as large-for gestational age (LGA), small for gestational age (SGA) and neonatal hypoglycaemia.

Methods: We retrospectively analysed data from all singleton births from obese mothers from 2013 i 2017 in Northern Sydney
Local Health District in Sydney, NSW, Australia. Maternal obesity was categorized into obesity class | (BMI 30-34.9), class I
(BMI 35-39.9) and class Ill and above (BMI 40+). The primary outcomes were LGA and SGA neonatal size. The secondary
outcomes were neonatal hypoglycemia, birth defect and timing of birth. Univariate and multivariate logistic analysis model were
used to explore the impact of maternal cofounders on neonatal outcomes.

Results: Of 2466 births to obese women, neonatal LGA was more likely in women with obesity class Il and above vs class |
(OR=1.47, 95% CI 1.03-2.08, p=0.04), multiparous vs nulliparous (OR=1.521 1.78, 95% CI 1.19-2.62, p=0.01), and age over 40
vs age under 25 years old (OR=1.86, 95% CI 2.16-2.99, p=0.01). In the obesity class Ill and above group, women with pre-
existing gestational diabetes had more than one-and-half times higher risk of LGA than women without pre-existing GDM
(OR=1.66, 95% CI 1.09-2.54, p=0.03). Birth defects were increased more than two-fold for women with obesity class Il and
above compared with class | (OR=2.17, 95% CI 1.01-4.66, p=0.045).

Conclusion: Increasing maternal obesity class increases risk of adverse perinatal outcomes including delivering an LGA neonate
and birth defects, independent of maternal comorbidities such as diabetes and age.
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Altered bone mineral content and body composition in children and adolescents with
confirmed prenatal alcohol exposure

Sophia Young*?, Linda Gallo?, Denise Brookes?, Nicole Hayes?, Maree Maloney*, Karen Liddle®, Amanda James®, Karen
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1. School of Biomedical Sciences, Faculty of Medicine, University of Queensland, Brisbane, Queensland, Australia
2. Child Health Research Centre, Centre for Children's Health Research, Brisbane, Queensland, Australia

3. Queensland University of Technology, Brisbane, Queensland, Australia

4. School of Health and Rehabilitation Sciences, University of Queensland, Brisbane, Queensland, Australia

5. Queensland Health, Brisbane, Queensland, Australia



BACKGROUND: Prenatal exposures can contribute to long term impacts on health and disease. We sought to characterise
bone and body composition in children and adolescents diagnosed with, or at risk of, fetal alcohol spectrum disorder (FASD)
compared to typically developing children.

METHODS: Bone and body composition were determined through use of dual X-ray absorptiometry, and height and weight
collected through use of a stadiometer and digital scale respectively. FASD diagnosis was confirmed by a clinical assessment
team, including a psychologist, paediatrician, and occupational therapist.

RESULTS: Children with FASD or at risk of FASD (aged 4-10, n=13) tended to be shorter than age matched controls (n=34)
(p=0.05), although there were no statistically significant differences in other general clinical or densitometric measures. By
adol escence ( &gwithdASO Int10) ramhined shorter (p<0.05) and recorded lower areal bone mineral density
(p=0.06) than their typically developing peers (n=26). Multiple regression analysis accounting for age and sex demonstrated a
di agnosis of FASD was a s@eificantrpiedictor obréducEdAbSne area (p<0.05) and a trending predictor of
reduced lean tissue mass (p=0.097) in the 4-10 age group. From 11 years of age, reductions in bone mineral content (p<0.05),
and lean tissue mass (p<0.05), as well as a greater percentage fat mass (p<0.05) were observed in the FASD group.
DISCUSSION: Adolescents who were diagnosed with FASD had greater odds of impairments to bone and body composition.
The results suggest that alcohol-induced changes to the regulation of lean tissue mass and bone and fat deposition worsen in
the second decade of life, coinciding with body composition changes that occur around puberty. The exacerbation of metabolic
outcomes at adolescence highlights the importance of early screening and diagnosis of FASD to allow for interventions in order
to optimise bone and body composition.
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Functional genomics for the discovery and characterisation of genes responsible for
premature ovarian insufficiency in Perrault syndrome
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Premature ovarian insufficiency (POI), affecting as many as 1 in 100 women, is characterised by menstrual disturbance and
elevated follicle stimulating hormone before the age of 40. The condition is highly heterogeneous with over 50 causative genes
but these genes only account for ~25% of patients. POI can be associated with significant co-morbidity depending on the
underlying genetic pathology. For example, POI is associated with sensorineural hearing loss in individuals with Perrault
syndrome. We have used functional genomics to investigate the genetic cause of POI in a large cohort of patients, including ten
cases of Perrault syndrome from seven different families. We identified novel causative variants in known Perrault syndrome
genes as well as causative variants in TFAM, GGPS1, PEX6 and MRPL50, not previously associated with POI or Perrault
syndrome. The role of these genes in ovarian pathology has been consolidated by the identification of additional affected families
and/or functional assays in patient fibroblasts or animal models. Most identified genes responsible for Perrault syndrome have a
role in mitochondrial translation or peroxisomal biogenesis/function. This highlights the need to consider ovarian function in
individuals with atypical/mild mitochondrial and/or peroxisomal disorders. In one family, the affected patient presented only with
POI, but genomics revealed causative variants in a Perrault syndrome gene. This demonstrates the utility of using genomics for
the investigation and management of POl because co-morbidity can be predicted and the appropriate healthcare team
assembled. In this case an audiologist was recruited for optimal patient management. Our genomic study highlights the diverse
molecular landscape of POI and Perrault syndrome, and demonstrates the pivotal role mitochondria and peroxisomes play in
ovarian function.
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Is it time to rethink the criteria for diagnosing PCOS?

Susan R Davis?!, Marina A Skiba!, Rakib M Islam?, Penny J Robinson?, Robin J Bell*
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Australia

Aim: Adding polycystic ovary morphology (PCOM) as a criterion for PCOS (Rotterdam criteria) to the NIH criteria of menstrual
dysfunction and hyperandrogenism doubles the number of women diagnosed with PCOS, the increase due to the combination
of hyperandrogenism and PCOM. We have explored whether hyperandrogenism and PCOM function as independent diagnostic
criteria.



Participants: 794 non-healthcare-seeking, euthyroid, normo-prolactinemic, women, aged 18-39 years, not recently pregnant,
breast feeding or using systemic hormones.

Measurements: Modified Ferriman-Gallwey scores (mFG), sex steroids measured by LCMS/MS and anti-mullerian hormone
(AMH) measured by Beckman Access 2-assay. PCOS was determined using the NIH and Rotterdam criteria for a subset who
had a transvaginal ultrasound (TVU).

Results: Serum AMH was independently, positively associated with testosterone and androstenedione, adjusted for age, BMI
and smoking ( qu a rcoeffidieats 20.20g 35%GlI s13.79-28.0% p<0.001land 5.90, 95%CI 3.76-8.03; p<0.001,
respectively). For the women who had a TVU, the ovarian follicle count was positively associated with AMH (Spearman
correlation coefficient 0.694, p<0.001), and serum testosterone and androstenedione (0.338 p<0.001 and 0.411 p<0.001,
respectively). 10.4% of the women who had a TVU had NIH criteria PCOS and 19% had Rotterdam criteria PCOS, the difference
due to 12 women with PCOM and hyperandrogenism and 2 with PCOM and menstrual dysfunction.

Conclusions: AMH is a biochemical indicator of the ovarian follicle count. Testosterone directly/indirectly stimulates AMH
production during folliculogenesis, hence the positive associations between serum androgens and AMH. Therefore, serum AMH,
serum testosterone and the ovarian follicle count all identify the same biological phenomenon (number of developing follicles)
and are not independent. Consequently, using PCOM and hyperandrogenemia to diagnose PCOS is effectively diagnosing
PCOS using two dependent indices. Our data, together with the published literature, supports consideration of a revised PCOS
criteria comprising menstrual dysfunction with either PCOM/elevated AMH or hyperandrogenism, excluding diagnosis based on
PCOM plus hyperandrogenism.
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Association of gastric emptying time with gut hormones and appetite in Prader-Willi
syndrome.
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Introduction:

Insatiable appetite, with uncontrolled hyperphagia, poses a challenging issue in Prader-Willi Syndrome (PWS). The causative
factors of these abnormal eating behaviors remain unknown. It has been suggested that it may be caused by impaired hormone
release which impacts the speed of gastric emptying (GE), and a change in hunger and fullness sensations.

Aims: To determine whether gut hormone levels have an impact on gastric emptying and/or appetite sensations in individuals
with PWS, obese/overweight and lean controls.

Methods:

This is a observational cohort study where all subjects i PWS, obese/weight-matched and lean controls had a GE assessment
by gastric scintigraphy. After eating a 99mTc-labelled breakfast (486kCal), images are acquired immediately after the meal and
1, 2 and 4 hours thereafter. Appetite sensations were assessed with a self-reported visual analog scale technique pre-meal and
at specific time intervals post-meal with bloods drawn regularly to assess post prandial gut hormone release.

Results: 11 lean, 9 obese/weight-matched controls and 13 PWS subjects aged between 18 -51 were recruited. PWS had a similar
average GE rate compared to lean and obese controls, however, 3 PWS subjects had delayed GE. There was no correlation
observed between GE time and hunger and satiety scoring in all 3 groups. Similarly, we found no correlation between gastric
emptying and appetite hormones in PWS and Obese subjects. In lean subjects, we observed a significant correlation between
gastric emptying time and glucagon levels at 1 hour and 2 hours postprandially but not at 4 hours.

Conclusion: We identified 23% PWS subjects as having delayed GE, whereas GE was normal in all controls. Altered gut hormone
levels doesn't seem to cause delayed GE. PWS subjects with delayed GE had similar appetite sensations as those with normal
GE. This explains why delayed GE is usually undiagnosed in PWS.
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Longitudinal changes in serum testosterone and sex hormone-binding globulin in men aged
40-69 years from the UK Biobank
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Background: Serum testosterone concentration declines and sex hormone-binding globulin (SHBG) rises during male
ageing. However, whether these changes reflect physiological ageing or accumulation of age-related comorbidities remains
uncertain.

Objective: We examined the longitudinal changes in serum testosterone and SHBG concentrations in middle-aged to older men
from the U.K. Biobank, the concordance between baseline and follow-up values, and their relationships with concomitant changes
in sociodemographic and lifestyle factors.

Methods: Immunoassay serum total testosterone (n=7,813) and SHBG (n=6,491) were measured at baseline (2006-2010) and
follow-up (2012-2013). Bland-Altman analyses and concordance correlation of repeated hormone measurements were
conducted. Associations of changes in hormone concentrations with lifestyle and medical factors were explored using
Spearmanés rank correlation and bivariate hexbin plots.

Results: Over 4.3 years follow-up, there was a negligible mean change in serum total testosterone concentration (+SE) of
+0.06+0.03 nmol/L, whereas mean SHBG concentration increased by +3.7+0.12 nmol/L. Concordance between measurements
were 0.67 (95% confidence interval [Cl]: 0.66-0.69) for total testosterone and 0.83 (CI=0.82-0.84) for SHBG concentrations.
Changes in serum testosterone correlated wit h-0.85) and pwerselyiwith
changes i-0.18BO0Kt0.2Qtp 6.16),and wai st ci r OUIn€Cl=0.16 0 041).( § =

Conclusions: In relatively healthy middle-aged to older men, there was no evidence of a decline in mean testosterone
concentrations over time, although mean SHBG concentrations increased. Although there was negligible net change observed,
concomitant changes in SHBG, BMI, and waist circumference explained some of the variation in repeat measurements of
testosterone. The relative stability of total testosterone concentration during follow-up supports the concept that healthy men can
preserve endogenous testosterone production during ageing. These findings facilitate future research investigating associations
of baseline testosterone with prospective health outcomes in ageing men.
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Do activin A and endocrine disruptors interact to affect testis development?

Kate L Loveland?®, Penny Whiley?, Michael CM Luu?, Constance Malliaris?, Liza O'Donnell*, David Handelsman?
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2. ANZAC Research Institute, University of Sydney, Sydney, NSW, Australia

Activin A is a member of the TGF-beta superfamily that is widely produced and influences many aspects of growth and disease
in different organs. In the testis, activin A is important for normal development, including cord formation, regulation of somatic
and germ cell proliferation, and steroid production in utero. Its levels are prematurely elevated during pregnancies with pre-
eclampsia, and we are investigating potential links between disrupted activin A/TGF-b superfamily activities and testicular
pathologies such human male infertility and testicular cancer. Our studies of mice lacking activin A (Inhba’) and the activin A
inhibitor, inhibin alpha (Inha™), at embryonic (E) day 13.5, E15.5 and birth led us to conclude that activin A levels determine the
ratio of germ to Sertoli (niche) cells. As a result, conditions of altered activin A in these mouse strains lead to altered testis cord
shapes at birth. In Inha KO testes (elevated activin A levels), our histological studies identified germ cell phenotypes at E15.5
that are also observed following either in vitro or in vivo exposure to the endocrine disrupting chemical, di(2-ethylhexyl) phthalate
(DEHP), or its metabolite, mono(2-ethylhexyl) phthalate (MEHP). Using a combination of RNA sequencing to interrogate testis
transcriptomes in these mouse models, and testis cultures to examine acute exposure to either activin A and MEHP, we identified
common and distinct effects. Culturing with both activin A plus MEHP resulted in an exaggerated phenotype, indicating that both
influence similar processes. We discovered that activin A governs transcription of key genes involved in steroid production,
affecting both Sertoli and Leydig cell function to control levels of testosterone and other steroids measured within the fetal testis.
These results provide evidence that the outcomes of disruptions to activin/TGFbeta signalling during embryonic testis
development may mimic or be exacerbated by exposures to endocrine disrupting chemicals.
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The Impact of Environmental Toxicants on Female Fertility
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Atrazine is one of the most widely used pesticides in the world, with 34,500 tonnes sprayed each year in the USA, and is frequently
detected as a contaminant of ground, surface and drinking water. Each year in Australia, over 3,000 tonnes of atrazine is used in
agriculture, on golf courses, and in suburban gardens. It is so pervasive in the environment that Australian water authorities
actively monitor its concentration. Accumulating evidence in a number of vertebrate species suggests that atrazine impairs
reproductive processes and can have significant effects on the health of subsequent generations. Whilst compelling, these studies
have typically used short-term, high-dose exposure paradigms and have predominantly focussed on reproductive and health
outcomes in adult males. In striking contrast, the impact of environmentally relevant exposures on ovarian function and female
fertility, as well as multigenerational effects, remain poorly characterised. Therefore, using a combination of eutherian (mouse)
and marsupial (dunnart) animal models, we are defining how exposure to atrazine, as an example of a well-defined environmental
toxicant, affects female fertility and health across multiple generations. These studies will provide vital information about how
synthetic toxicants like atrazine, which are highly pervasive and exponentially growing in our environment, affect the fertility and
health of women, livestock and native mammals.
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The influence of prenatal exposure to endocrine disrupting chemicals on adult health

SHBG
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Roger Hart!

1. Univeristy of Western Australia, Subiaco, WA, Australia

Endocrine disrupting chemicals are ubiquitous environmental chemicals that influence the action of hormones. They may alter
the expression, action, carriage within the blood, down-stream action, excretion and metabolism of hormones and consequently
may have long term consequences. They gain access to the body through swallowing, breathing, through the skin, in breast milk
and via the placenta. This talk will focus on prenatal exposures to endocrine disrupting chemicals that may lead to an influence
on adult health, with a focus on my work in the field of reproduction.
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Comparison of Fracture Rates and Economic Outcomes by Age Group in Patients with
Osteoporosis treated with Risedronate Enteric-Coated versus Immediate Release
Bisphosphonates: A claims Data Analysis

Friederike Thomasius?, Santiago Palacios?, Asif Alam?, Mitra Boolell®, Rachel L Duckham?, Francis Vekeman®,
Genevieve Gauthier®

1. Frankfurter Hormon und Osteoporosezentrum, , Frankfurt, Germany

2. Palaciosé Institute of Womends Health, Madrid, Spain
3. Theramex, , London, United Kingdom
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Objective: Risedronate Enteric-Coated (EC) is the only oral-bisphosphonate which can be taken with food, while preserving a
higher bioavailability compared to immediate-release risedronate. Whether this formulation can further reduce the risk of fracture
when compared to other Immediate-Release Bisphosphonate (IRB) remains unclear. Thus this study compared fracture rates
and economic outcomes between women with osteoporosis treated with EC vs. IRB.

Methods: Women with osteoporosis were selected from a large US claims database (2009-2019). Patients were classified into
EC or IRB cohorts based on the treatment initiated on the index date (first dispensing date for an oral bisphosphonate), matched
1:1 based on demographic and clinical characteristics, and observ ed f or 02 year s. I ncidence rates
healthcare resource utilization per 1,000 patient-years were compared between cohorts using IR ratios (IRRs). Outcomes were
assessed overallandbyage-gr oups (<65 yrs, O65 yrs and O75 yrs).

Results: Cohorts (n=2,726, median age: 60.0 yrs) were observed on average 4.5 yrs. The IR of fractures was significantly lower
in the EC vs. the IRB cohort for any fracture site (EC: 34.65, IRB: 42.13; IRR=0.83, p<0.05) and spine fractures (EC: 10.84, IRB:
15.13; IRR=0.71, p<0.05). When stratified by age-group results persisted (table). Across the observation period, the IR of fracture
was lower in the EC vs. the IRB cohort, reaching statistical significance at 36-months (fracture rate; EC=7.08%; IRB=8.67%,
p=0.04). IR of hospitalizations was lower in the EC vs. the IRB cohort (EC: 106.74, IRB: 124.20; IRR=0.86, p<0.05) leading to
significantly lower hospitalization costs among EC patients (average per-patient-per-year; EC: US$3,611; IRB: US$4,603,
p<0.05).

Conclusion: Women with osteoporosis treated with EC have a lower incidence of fracture when compared to IRB. Potentially
indicating that the bioavailability and therefore the efficacy of EC is higher than IRB, independent of food intake.

Table: Compares the Incidence Rates (IR) and IR ratios (IRR) of any fracture site stratified
by age-group

N o R — IRR (95% CI)
All 2,726 34.65 42.13 0.83 (0.70 - 0.97) *
<65 Yrs 1,896 23.69 2437 0.96 (0.75 - 1.24)
> 65 Yrs 830 58.65 80.79 0.74 (0.60 - 0.91) *
>75 Yrs 392 81.22 102.84 0.80 (0.61 - 1.05)

*n<0.05, EC = Risedronate Enteric-Coated, IRB = Immediate-Release Bisphosphonate
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Health outcomes in elderly individuals with acute severely painful osteoporotic vertebral
compression fractures

Terry Diamond?, William Clark?, Paul Bird?, Elizabeth Barnes*, Val Gebski*
1. St George Hospital, Sydney, NSW, Australia



2. Interventional Radiology, St George Private Hospital, Sydney, NSW, Australia

3. Faculty of Medicine and Health Sciences, Macquarie University, Sydney, NSW, Australia

4. NHMRC, Clinical Trial Center, Sydney, NSW, Australia

Background: There are minimal data describing outcomes after acute clinical osteoporotic vertebral compression fractures

(OVCF).

Aim: We report on pain scores, quality of life measures and complication and specified osteofragility risk factors in the placebo-

treated individuals in the VAPOUR study.

Methods: VAPOUR is a multi-centre randomised, blinded, parallel group, placebo-controlled trial of vertebroplasty for painful

OVCF performed within6-we e ks post fracture. The entry criteria weunmericpati ents?
rated scale (NRS) pain O 7/10, and Ma-photentemissiorRoerapotedatomography ma gi ng (|
confirming one or two recent fractures. Primary outcome measure was numeric rated scale (NRS) pain, on a scale of 0-10 and

the secondary outcome measure was Roland-Morris Disability Questionnaire (RMQ).

Results: Data were available on 59 individuals, mean age of 81years, 68% were female and 86% were receiving anti-osteoporotic

therapies. 42% of individuals were treated as outpatient and 58% were hospitalised. 46% had pre-existing OVCF. 66% had

Genant grade 3 deformities in the newly diagnosed vertebral fracture. The mean NRS pain (8.6) and RMQ scores (19.8) was

indicative of severe pain and loss of function on presentation. By 6 months, three individuals (5%) withdrew, three (5%) had died,

two (4%) had developed spinal cord compression and two (5%) had su
of 46% of height loss had increased to 63%. Despite overall improvements, 27 (53%) had ongoing problematic back pain (numeric

ratingscaleO4) and 32 (63%) had significantOd0 ys-manthsd. 841(7$%) (vdReocbnaidedd Mor r i s QL
high risk for recurrent OVCF.

Conclusion: These data confirm that elderly individuals with acute severely painful OVCF treated with usual care, demonstrate

adverse outcomes even at 6 months after fracture. Further research should focus on optimal treatments for this high-risk cohort.

1. Clark W, Bird P, Gonski P et al. Safety and efficacy of vertebroplasty for acute painful osteoporotic fractures (VAPOUR): a
multicentre, randomised, double blind, placebo-controlled trial. Lancet 2016:388;1408-1416.

2. Clark W, Bird P, Diamond T, Gonski P. Vertebroplasty for acute painful osteoporotic fractures (VAPOUR): a study protocol
for a randomized trial. Trials 2015:16(159)1-7. DOI 10.1186/s13063-015-0671-8.
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Skeletal Age: a new score for fracture risk assessment
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Australia

Many fragility fractures are associated with reduced life expectancy, which is usually not part of the doctor-patient discussion
about fracture risk. Wepr opose a new score called fASkeletal Aged to define the
such a discussion. This study sought to estimate Skeletal Age based on risk factors.

Skeletal Age was defined as the age of an individual's skeleton resulting from a fragility fracture. Thus, for an individual with a
fracture associated with increased mortality risk, the Skeletal Age would be expected to be higher than the individual's
chronological age. We first used the Gompertz law of mortality to transform the hazard ratio of mortality for each fracture site into
life expectancy as a result of a fracture. The difference between life expectancy associated with a fracture and population life
expectancy is the loss of life years. Skeletal Age is then operationally defined as an individual's current age plus the years of life
expectancy lost. This study used the Danish nationwide registry-based data including all individuals aged 50+ years.

During a median follow-up of 14.1 years (IQR:5.5-16.0), 95,372 men and 212,498 women sustained an incident fracture followed
by 41,017 and 81,727 deaths, respectively. On average, a fragility fracture was associated with 1 to 3 years of life lost, with
greater loss being observed in men and younger patients. Hip and proximal fractures, but not distal fractures, were associated
with a substantial loss in life expectancy. For example, 60-year man with a hip fracture was calculated as having a skeletal age
of 64.5 years (i.e., 4.5 years of life lost) (Table).

We propose that the Skeletal Age replaces relative risk as a score for conveying the risk of mortality associated with a fragility
fracture, and for communicating the effect of fracture on life expectancy to patients.



Table. Skeletal Age for a 60-year old patient with a fracture associated with increased
mortality risk

Fracture Men Women

Any fragility fracture 62.8 (62.7.62.9) 61.9 (61.8.62.0)

Specific fracture sites:
Hip 64.5 (64.3.64.6) 63.5(63.4.63.6)
Femur 64.2 (63.7.64.6) 63.7(63.4.64.1)
Pelvis 64.0 (63.4.64.5) 63.2 (62.9,63.5)
Vertebrae 63.3 (63.0.63.6) 63.2(63.0.63.4)
Humerus 63.7 (63.4,63.9) 61.7 (61.6,61.9)
Rib 62.1(61.7.62.4) 62.2 (61.8,62.6)
Clavicle 62.4 (62.0.62.8) 62.3(61.9,62.7)
Lower leg 61.6(61.2.61.9) 61.4(61.1.61.7)

Data presented as years (95% CI).
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The Sydney AFF Score: A Simple Tool to Distinguish Females Presenting with Atypical Femur
Fractures versus Typical Femur Fractures

Gareth Crouch?, Nitesh Dhanekula?, Sue-Lynn Lau®, Edward Graham*, Maria-Liza Nery®, Jean Doyle®, Lillias Nairn®,
Karen Byth®, Andrew Ellis’, Roderick Clifton Bligh®, Christian Girgis®®
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. Department of Endocrinology and Diabetes, Royal North Shore Hospital, Sydney, New South Wales, Australia
WSLHD Research and Education Network , Westmead Hospital, Sydney, New South Wales, Australia

. Department of Orthopaedic Surgery , Royal North Shore Hospital, Sydney, New South Wales, Australia
Purpose

Atypical femur fractures (AFF) are a rare but serious complication of long-term bisphosphonate use. Although clearly defined by
American Society for Bone and Mineral Research (ASBMR) criteria, the use of qualitative fracture criteria may lead to uncertainty
in AFF diagnosis, with significant therapeutic implications. A score that rapidly and accurately identifies AFFs amongst typical
femur fractures using quantitative parameters is needed.

Methodology

Radiographs of femoral shaft and subtrochanteric fractures treated at a tertiary centre in Sydney from January 2008 - May 2017
were retrieved using Electronic Medical Record coding. Subsequently, 413 anteroposterior pelvic radiographs with morphological
characteristics of AFFs were reviewed by three expert adjudicators and classified as AFFs or non-AFFs. Geometric and
demographic data was analysed with multiple logistic regression and decision tree analysis to develop the Sydney AFF risk score.
This score was validated on a patient population in an separate ethnically diverse tertiary centre.

Results

This score uses three dichotomised independent variables and adds one point for each: [age £ 80 years] + [femoral neck width
<37 mm] + [lateral cortical width at lesser trochanter 35 mm], (score 0 i 3). In an independent set of 53 female patients at a
different centre in Sydney, a score 32 demonstrated 73.3% sensitivity and 69.6% specificity for AFF (AUC 0.775, SE 0.063) and
remained independently associated with AFF after adjustment for bisphosphonate use. Within the AFF population, distinctions in
femoral geometry were evident in patients of Asian ethnicity.

Conclusion

The Sydney AFF Score provides a quantitative means of identifying female patients with femur fractures who have sustained an
AFF as opposed to a TFF. This score has clear management implications and this score may augment ASBMR diagnostic criteria.

NoO A wWwN
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Misalignment by producing Ineffective Load Conduction May be Responsible for Atypical
Femoral Fractures (AFFs)

Roger Zebaze!, Hanh Nguyen?, Frances Milat?, Cherie Chiang?®, Peter Ebeling?®
1. Monash University, School of Clinical Sciences, Clayton, VIC, Australia

2. Hudson Institute of Medical Research, Clayton, Vic, Australia

3. Endocrinology and Medicine, Austin Health, Heidelberg, VIC



Introduction T The lack of a tool to identify individuals at risk for AFFs is an important unmet need in osteoporosis management.

Bone has two key different mechanical functions: (i) to bear loads, this requires high bone density and strength; (ii.) to
conduct (transmit) received forces (loads) until they reach a final structure. (e.g., sound conduction by the middle ear ossicles).
To perform this second function effectively, bone does not need to be dense or strong. Instead, bone needs to be a good
conductor to efficiently receive and transmit loads. To achieve this, an effective cohesion between components is required-
i.e., good alignment.

Impairment in either function may produce fracture. As AFFs are localized, associated with deformities (e.g. bowing) and
occur in settings of relatively preserved bone density, we propose ineffective load transfer produced by misalignment is an
important mechanism responsible for AFFs. Thus, comparing AFFs (n=4) and fracture-free controls (n=6), we tested the
hypothesis that femoral misalignment is associated with AFFs.

Methods i Accordingly, we develop a Misalignment Detector (Alignogrami,); Using Pelvic X-rays, this novel software
quantifies and displays the degree of misalignment (expressed as percent) at each position along the femur as a curve.
The Alignogram further separates the curve into zones, and highlights misaligned zones (outliers).

Results i AFFs patients had a 4-fold greater misalignment than controls (4.8+0.96 vs 19.18+2.25 %;p<0.001); and a more
heterogeneous curve (1.61+0.23 vs 2.78+0.20;p=0.0007). In all patients with AFFs, the Alignogram showed at least one
misaligned zone (see figure). None was found in controls.

Conclusion i AFFs are associated with ineffective load transfer rather than reduced bone density or strength. Measurement of
misalignment from readily available X-ray images may hold the key in identifying patients at risk for AFFs. Thus, guiding
appropriate therapeutic decisions. Larger studies are needed to confirm our findings.

Figure Examples of Alignograms displaying the magnitude of misalignment (y-axis) at each position along the
femur (x-axis) in a patient with Atypical Femoral Fracture (AFFs) versus a Fracture—free control
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outlier (critical) threshold (white
horizontal line). This is correspond to a
misaligned zone. Outhier (misalignment) threshold

(1.51QR above Q3]
Adjacent to the highlighted abnormal ’\
peak, is a misaligned mass involving a
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|
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Romosozumab (Romo) treatment lowers the incidence of new vertebral fractures (Vfx) across
all fracture severity grades among women with postmenopausal osteoporosis (PMO)
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We assessed the incidence of new VFx by Genant severity grade in the Romo vs placebo (Pbo) or alendronate (ALN) arms of
the FRAME and ARCH studies, respectively.
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The incidence of new VFx was significantly lower among patients who received Romo during the 12-month double-blind treatment

phase in both studies. Over 12 months, the incidence of new VFx was 0.5% Romo vs 1.8% Pbo (P<0.001) in FRAME and 3.2%

Romo vs 5.0% ALN (P=0. 00 8) in ARCH. Over 24 mont hs, the incidence of nev
Pbo YDMAPRP<Q. 001) in FRAME and 4. 1% Ro mBXAIINN AREH. Bewé Yew A/ExNwere L N (
observed in the Romo arm of both studies across all fracture severity grades. Specifically, in FRAME, the incidence of mild VFx

was 0.2% Romo vs 0.4% Pboover1 2 mont hs and 0. 2% RomoYDMAb vs 0.6% PboYDMAb over
moderate VFx was 0.1% Romo vs 0.9% Pbo over 12 months and 0. 2% Rc
and the incidence of severe VFx was 0.2% Romo vs 0.5% Pbo over 12 months and 0. 2% RomoYDMAb vs 0.6% P
over 24 months. Similarly, in ARCH, the incidence of mild VFx was 0.5% Romo vs 1.0% ALN over 12 months and 0.4%

RomoYALN vs 1.4% ALNYALN over 24 months; the incidencewonth moder at e
and 1.8% RomoYALN vs 3.4% ALNYALN over 24 months; and the incidenc
12 months and 1.9% RomoYALN vs 3.3% ALNYALN over 24 months.

In conclusion, Romo administered over 12 months resulted in reductions in VFx across all fracture severity grades compared
with Pbo and ALN; the treatment effect continued after patients transitioned to an antiresorptive.
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Tricky Cases in Bone Disease

Jackie Center?®
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Available Soon
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Adrenarche - Searching for Mechanistic Understanding of Cause and Consequence.

Angela Cumberland?, David Walker?!
1. RMIT University, Bundoora, VIC, Australia

Adrenarche is the prepubertal increase in synthesis and secretion of the androgen dehydroepiandrosterone (DHEA) from the
zona reticularis (ZR) of the adrenal gland. It is widely considered to be an early-life phenomenon unique to humans and only
some non-human primates. The functional consequences of the adrenarche for childhood brain development are not fully
understood; ethical restrictions preventing experiments in humans and young primates limits our mechanistic understanding of
the adrenarche and its significance. The factors driving the developmental change in ZR androgen activity have not been fully
identified; they may be intra-adrenal, extra-adrenal, or both. While discussion of the adrenarche focusses attention on the pre-
pubertal surge of DHEA/DHEAS, these steroids are in fact dynamically regulated from before birth, and therefore may be
regulated by factors affecting fetal growth, the placenta, the hypothalamic-pituitary axis, or indeed the spino-sympathetic
innervation of the adrenal medulla and ZR. In addition, it is now known that DHEA/DHEAS is
synthesized in the brain during development in some species, but it is not known if this is co-ordinated with adrenal production of
this  androgen. If DHEA/DHEAS is  indeed important for brain  maturation both  before and after  birth,
and important for the adaptation and rewiring of the postnatal brain to the new and ever-changing challenges of real-world
and social life, we suggest that the difficulty of investigating these neurodevelopmental phenomena in humans and a few
primates could be resolved by looking for new animal models in which adrenarche-like changes occur during pre- and post-natal
development.
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Clinical, Biochemical and Histological Caveats in the Assessment of Primary Aldosteronism

Jun Yang*
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Primary aldosteronism (PA) is the most common endocrine cause of hypertension that affects ~5-10% of hypertensive patients
in the community. Current recommendations for screening may lead to missed opportunity for diagnosis based on emerging
evidence from studies in primary care. Following screening with the aldosterone to renin ratio, the interpretation of confirmatory
test results needs to consider aldosterone assay characteristics as well as sample handling and storage. The classification of PA
as unilateral or bilateral subtypes is based on adrenal imaging and adrenal vein sampling. The success of adrenal vein
cannulation and the degree of lateralisation of aldosterone excess can be significantly affected by intra-procedural sedation and
ACTH stimulation. In patients with unilateral disease who undergo adrenalectomy, their adrenal histopathology is no longer the
simple distinction between adenoma and hyperplasia. CYP11B2 staining is a new player with an impact on clinical outcomes.
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60Rel ative Contributions of De Novo Synthesised and Re
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Glucocorticoids were traditionally thought to exert their effects through direct actions of adrenally synthesised steroids on target
tissues. However, it is now clear that a proportion of glucocorticoid action at a tissue level is through local reactivation of inactive
precursors via the 11b-hydroxysteroid dehydrogenase type 1 enzyme (11b-HSD1). 11b-HSD1 converts inactive glucocorticoids
such as cortisone (human) and dehydrocorticosterone (DHC) to their active counterparts cortisol and corticosterone. The enzyme
is also essential for the conversion of prednisone (inactive) to prednisolone (active). In both normal physiology and in states of
glucocorticoid excess the relative contributions of circulating active and locally reactivated glucocorticoids to (patho)physiology is
unclear but there is increasing data to suggest that local reactivation is of critical importance in various situations.

In an early human clinical study the effects of prednisolone on bone were predicted by an individuals 11b-HSD1 activity rather
than the level of active drug in the circulation. Additionally, 11b-HSD1 knockout mice appear strongly protected against the effect
of glucocorticoid excess on metabolic parameters again indicating an important role for indirect reactivation of glucocorticoids.
We have further examined this issue in relation to inflammation in knockout models of murine joint and muscle inflammation with
and without treatment with therapeutic glucocorticoids. In these models the immunosuppressive effects of glucocorticoids appear
to be mediated primarily via 11b-HSD1 activity and the consequent regeneration of inactive to active glucocorticoids. Our current
studies examining healing after burn injury demonstrate that application of active and inactive glucocorticoids influences the
healing process but that inactive glucocorticoids have a greater ability to optimise wound outcomes that active glucocorticoids.
The realisation that glucocorticoids can exert their actions through direct and indirect routes creates opportunities to separate out
these functions and enables novel therapeutic strategies to be employed.
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Nuclear Imaging and Radionuclide Therapy for Phaeochromocytoma and Paragangliomas
(PPGL)

Grace Kong*
1. Peter MacCallum Cancer Centre, Melbourne, VIC, Australia

Phaeochromocytoma and Paraganglioma (PPGL) are relatively uncommon and clinically heterogenous neuroendocrine tumors
that arise from pluripotent neural crest cells. Treatment options for unresectable or metastatic PPGL, especially for patients with
uncontrolled secondary hypertension, are limited. Oncologic radionuclide treatment conventionally included the use of 131I-
metaiodobenzylguanidine (MIBG) therapy for tumors demonstrating high uptake on MIBG imaging. Recently, peptide receptor
radionuclide therapy (PRRT) usingl 7 7 L u dabelled paptides have shown encouraging responses for PPGLs with
high somatostatin receptor expression detected on 68Ga-labeled-peptide PET/CT imaging, as a promising option and
potential alternative to MIBG theranostics. This session will provide an overview of nuclear imaging and radionuclide therapy
available for patients with metastatic PPGL focusing on MIBG and somatostatin receptor targeting. We will review the current
evidence, discuss its oncologic applications with case examples, address practical issues and outline potential
emerging personalized approaches in patients with metastatic PPGL.
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Beneath the Cartilage: How Bone Tissue Alterations Contribute to Osteoarthritis Progression

Julia S Kuliwabat

1. Adelaide Medical School, The University of Adelaide, Adelaide, South Australia, Australia

Osteoarthritis (OA) is an increasingly prevalent age-related joint disease with a high burden of personal and economic cost. The
current failure to understand the underlying mechanisms of OA has prevented the development of effective disease modifying
treatments. OA is a whole-joint disease, in which all components of the joint are affected, with particular involvement of the
articular cartilage and subchondral bone. The disease is characterised by articular cartilage degeneration, with the addition of
both generalised and focal changes of the subchondral bone. Bone marrow lesions (BMLs) are localised MRI features that are
frequently found in the subchondral bone of patients with both early and late stage of OA. BMLs associate strongly with joint pain,
structural degeneration of the articular cartilage, and predict progression to joint replacement. Our recent work in human knee
OA has involved detailed histopathological examination of the osteochondral tissue that comprises BMLs. BML
tissue is characterised by severe overlying cartilage degeneration and significant bone changes, which include increased
trabecular bone volume with associated low bone matrix mineralisation, and increased microdamage (i.e. microcrack burden),
vascularity and bone remodelling. Also, BML presence is shown to predict more extensive subchondral bone microstructural
changes in the human OA knee. From t hi s wor k, BMLs appear to represent a
may be the initiating epicentre of structural changes in the OA joint. The data support the use of BMLs as MRI image-based
biomarkers to inform on the degenerative state within the OA knee. This presentation will review the role of subchondral
bone focal changes in the initiation, development, and progression of OA, with an emphasis on BMLs in human OA and
discussion of new data linking localised subchondral bone TGF-beta activity to impaired bone quality and the severity of human
OA.
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Therapeutic Strategies for Osteoarthritis: Lessons Learned from Failed Clinical Trials

Dawn Aitken?
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Osteoarthritis (OA) is a highly prevalent, painful, disabling, and costly condition. Our understanding of OA has dramatically
improved over the course of the 20th century, and it is now recognised as a whole-joint disease. Although its signature pathologic
feature is articular cartilage loss, it commonly involves many other joint structures including subchondral bone, ligaments, menisci,
muscles, peripheral nerves, and synovium.
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Despite OAd6s | arge di s e dyne approveddisease-mididyinge OAadrugs (DMOADS)ehattcan prevent
or delay the progression of the disease. Current Food and Drug Administration (FDA)-approved treatments help to reduce
symptoms but do not prevent ongoing joint structural damage. The overall lackoft r eat ment ef fi cacy may
sizefitssal | & t r e at m@Anhas payepto lea mbre complex, heterogeneous disease than was originally thought and
may require different approaches for each patient to optimise treatment. It is not only a disease of cartilage but can be divided
into multiple phenotypes (e.qg., bone-, inflammatory-, and cartilage- phenotypes). To some extent, these phenotypes overlap with
one another. By targeting the most actively affected joint tissue in a patient, during a particular phase of disease, it may be
possible to identify more effective treatments.

Bisphosphonates are a class of drugs that have been considered a promising candidate to treat bony phenotypes of OA. In
a proof-of-principle study we demonstrated that zoledronic acid (a intravenous bisphosphonate) reduced knee pain and size of
subchondral bone marrow lesions (BMLs) over 6 months in knee OA patients with a bony phenotype. This talk will present the
findings from a larger, multicentre, double-blind, placebo-controlled trial which examined the effect of zoledronic acid on knee
cartilage loss over 24-months. It will discuss the challenges faced for identifying new drug targets for osteoarthritis and possible
steps to overcome these barriers
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Sex-specific Changes in the Placenta Associated with Prenatal Alcohol Exposure
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Many women of reproductive age consume alcohol, often at binge levels. Coupled with high rates of unplanned pregnancy
(~50%), exposure of the early embryo to prenatal alcohol is inevitable in many pregnancies. Additionally, ~40% of Australian
women continue to consume alcohol throughout pregnancy, albeit at lower levels. Impacts on the development, morphology and
function of the placenta likely underlie the increased risk of pregnancy complications and long-term adverse outcomes associated
with prenatal alcohol exposure. Typically, adaptations by the placenta to pregnancy complications are sex-specific.

Our recent systematic review and meta-analysis, across 33 included clinical studies, has shown that prenatal alcohol exposure
increases the likelihood of placental abruption and is associated with decreased placental weight; and altered placental
vasculature, DNA methylation and molecular pathways. However, only a single study examined placentas by fetal sex, confirming
sex-specific outcomes.

We have utilised our unique rat model of periconceptional ethanol exposure, from 4 days prior to mating until embryonic-day 4
(E4), to further explore potential sex-specific changes in the placenta. The periconceptional period is a critical time when exposure
to an adverse environment can impact the pregnancy and program long-term disease in offspring. This model results in female-
specific alterations in trophoblast outgrowth capacity in the early embryo at E5, as well as reduced maternal blood space volume
in the placenta at E15. There is also evidence of global hypermethylation in the blastocyst, indicative of inappropriate epigenetic
reprogramming, along with reduced maternal plasma choline levels and altered components of the one-carbon metabolism
pathway in the E20 placenta. Placental efficiency was reduced and there was increased accumulation of glycogen in late gestation
female placentas. Our results highlight that alcohol should not be consumed by women during pregnancy or when planning a
pregnancy, and that public health campaigns should target prevention prior to conception.
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Selenium and Selenoproteins at the Feto-Maternal Interface
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Selenium is an essential trace element and low selenium status has been associated with poor gestational outcomes. Selenium
is metabolised to the amino acids Selenomethionine and selenocysteine and the latter forms the active site of some 25
selenoproteins. The majority of these can be found in the human placenta. Glutathione Peroxidases (GPx) and Thioredoxin
reductases (ThxRed) have been extensively studied in the human placenta and play a role in regulating redox
homeostasis. Placental oxidative stress at the mitochondrial/ER interface is increased in preeclampsia, fetal growth restriction
and some cases of preterm birth. Decreased expression and specific cellular localisation of these selenoenzymes has been
implicated in the development of placental oxidative stress. Whilst we know much about the important role of GPx and ThxRed in
the placenta less is known of the role that other selenoproteins may play at the feto-maternal interface. This presentation will
review the current data on selenium status and gestational outcomes, the importance of placental selenoproteins and propose a
critical role for selected selenoproteins in responding to stress at the mitochondrial/ER interface in the human placenta.
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Convergent evolution of the vertebrate placenta
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Pregnancy is an important biological innovation that has evolved convergently hundreds of times in fish, mammals, reptiles,
amphibians, and invertebrates. While many viviparous lineages nourish developing embryos from egg yolk alone, complex
placentae that transport large quantities of organic nutrients to the fetus (known as placentotrophy) have evolved independently
at least seven times in amniotes (at least once in therian mammals and six times in scincid lizards). The placenta has arisen via
homologous associations of the same extraembryonic membranes and uterine tissues in each lineage. Analogous placentae
have also evolved multiple times in sharks and teleost fish (anamniotes), but from different ancestral structures, because their
embryos lack the amniote-specific extraembryonic membranes. We are currently combining morphological, transcriptomic and
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proteomic approaches to determine how placentae support embryonic development in lizards, sharks, and mammals. This work
is shedding light on the fundamental biology of the placenta in poorly studied species, for example, in determining the
mechanisms underpinning nutrient transport in a placental shark that allow embryonic mass increase of almost 3,000 % over 4.5
months of development. Our research is also contributing to new knowledge in evolutionary biology, as we determine whether
the same genes have been recruited to support placental function across diverse animals.
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Getting to heart of it: the placental-cardiovascular axis
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Diminished placental vasculature, particularly on the fetal side of the placental vasculature, associates with fetal growth restriction.
Aberrant feto-placental vascular structure impacts fetal growth but less clear are the implications for fetal cardiovascular
development. Loading of the fetal heart is determined by incoming placental flow, and furthermore the fetal heart beats directly
against resistance of the placental vascular bed. Thus placental haemodynamics likely have important influences on cardiac
development. Moreover, in FGR, regional blood flow can change, with a higher proportion of blood coming from the placenta
bypassing the fetal liver with increased perfusion of the fetal head and neck. These haemodynamic shifts impact fetal
cardiovascular development, with both short and long-term health implications. To explore this placental-cardiovascular axis, we
have utilised a range of models of glucocorticoid exposure in pregnancy. Glucocorticoids are critical for fetal maturation, including
the heart, and in excess are known to reduce feto-placental vasculature and fetal growth. We have established that glucocorticoid
receptor signalling is essential for gestational maturation in diastolic flow within the umbilical artery and that acute exposure to
glucocorticoids in mouse pregnancy has gestation-dependent effects on fetal and placental haemodynamics. Utilising a rat model
of chronic glucocorticoid exposure we have made significant advances in imaging and modelling the longitudinal haemodynamics
of the feto-placental cardiovascular axis. These approaches will drive the development of more accurate diagnostic criteria for
at-risk pregnancies, as well as the prediction of offspring health complications and consideration of preventative strategies.
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Deriving induced pluripotent stem cells (iPSCs) for the Fat-tailed dunnart
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Marsupial models have so much to teach us about fundamental mammalian biology. However, essential technologies that are
well defined for conventional laboratory models are concerningly underdeveloped for our marsupials. Stem cells are an integral
tool for studying developmental biology and genetics. Unfortunately, the absence of an inner cell mass in marsupial embryos
prevents the isolation of embryonic stem cells. Instead, we focused on the generation of induced pluripotent stem cells (iPSCs)
as an equivalent alternative, using the Fat tailed dunnart as a model. iPSCs are produced by transfecting somatic cells with
pluripotency genes in a process known as reprogramming. The induction of reprogramming is controlled by a highly conserved
set of core factors. However, the conditions required for its completion are usually species specific, requiring additional genes,
small molecules, specialised culture conditions or other variations in the derivation protocol. | have tested combinations of
reprogramming plasmids, media and several small molecule supplements to refine conditions for reproducibly producing iPSCs
from dunnart fibroblasts. This protocol has now been used to produce two distinct lines and multiple clones. Cells show high
expression of pluripotency markers as validated using gqPCR and immunocytochemistry. In concordance with other marsupial
work, higher expression of POUS5F3 relative to OCT3/4 has been observed. Embryoid bodies have been produced for both lines
in both suspension and adhesion conditions. These have been shown to differentiate into non-stem lineages. Single cell gene
expression libraries have been produced and sequenced, making these cells an important resource for marsupial pluripotency.
iPSC technology makes the dunnart a tractable model for identifying conserved regulatory pathways in mammalian development.
The use of stem cells should also have vast implications for marsupial conservation efforts.
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Divergent gonadal cell origin and lineage specification in amniotes revealed by single-cell
transcriptomics.
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Due to the process of gonadal sex determination, the key supporting cell lineage differentiates into Sertoli cells in the testis or
pre-granulosa cells in the ovary. Supporting cells are derived from a single sexually bipotential precursor lineage present in the
early gonadal primordium. In mammals, it has been shown that the supporting cell progenitor line develops via ingression and
EMT of cells from the coelomic epithelium. While the genetic triggers for gonadal sex differentiation vary across species, the cell
biology of gonadal development was long thought to be largely conserved. Here, we present a comprehensive analysis of gonadal
sex differentiation, using single-cell RNA sequencing in the embryonic chicken gonad during sexual differentiation. Combining
lineage tracing with single cell transcriptomics, the data show that somatic supporting cells of the embryonic chicken gonad do
not derive from the coelomic epithelium, in contrast to other vertebrates studied (mouse and turtle). Instead, the early somatic
precursors cells of the gonads in both sexes derive from a resident DMRT1+/PAX2+/WNT4+/OSR1+ mesenchymal cell
population. PAX2 was identified as a novel undifferentiated supporting cell marker in chicken, being downregulated at embryonic
day (E) 6.0, consistent with the upregulation of DMRT1 expression in males and testicular differentiation. We were able to confirm



PAX2 positive cells in quail, emu and zebra finch undifferentiated gonads, but not in mouse nor the bearded dragon (Pogona
vitticeps). This suggests that the PAX2+ mesenchymal origin of supporting cells is conserved among birds, but not in reptiles or
mammals. Altogether, these results indicate that, just as the genetic trigger for sex differs across vertebrate groups, cell lineage
specification in the gonad may also vary substantially.
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Engineering anti-Mullerian hormone (AMH) analogues to preserve female fertility
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Within the ovary, anti-Millerian hormone (AMH) is secreted by the granulosa cells of small growing follicles, and limits the
activation of primordial follicles. In a series of studies, it has been shown that supraphysiological levels of AMH can (i) act as a
contraceptive, blocking folliculogenesis at the primary stage, and (ii) safeguard the ovary from chemotherapy-induced fertility
insults. As such, AMH technologies are attractive tools for the preservation of female fertility. However, the development of AMH
technologies is currently limited by both an incomplete understanding of the mechanisms of AMH action, and an inability to
manufacture sufficient amounts of AMH for in vivo delivery. Here, we first aimed to improve the production of bioactive AMH. To
address this, we used targeted mutagenesis to improve the processing efficiency of pro-AMH. Substitution of the native cleavage
site intervening the AMH pro- and mature domains with an ideal processing site increased the yield of mature AMH by up to 5-
fold. Next, we aimed to enhance the potency of AMH by improving the ability of AMH to bind to its target receptors. To achieve
this, we used targeted mutagenesis to identify loss and gain of function AMH mutants. Using AMH-responsive in vitro assays, we
identified a key mutation in AMH that enhanced AMH bioactivity by as much as 5-fold. Excitingly, combining the cleavage site
and receptor-binding modifications resulted in an overall 100-fold improvement in AMH bioactivity. These experiments also
uncovered key residues in AMH that mediate interactions with the AMH receptors. Ultimately, these studies have improved our
understanding of the mechanisms of AMH bioactivity, and enabled the generation of a more potent AMH analogue. Our AMH
analogues are attractive tools for preserving female fertility, and also have applications as non-surgical sterility agents in animals.
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Biobanking reproductive tissue in threatened Australian fish species
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Many small, Australian, freshwater fish species are at risk of extinction within the next 20 years, meaning immediate and targeted
efforts for conservation are required. An emerging tool in conservation is the cryopreservation and storage of reproductive cells
and tissues in facilities knownasif r ozen zoos06. Thi s appruwpad hancd ecad welsd ap Icaey
conservation efforts if a species were to go extinct. Unfortunately, the cryopreservation of fish oocytes and embryos has faced
significant challenges, limiting the use of gamete cryopreservation in threatened fish species. One alternative is the
cryopreservation of gonadal tissue which contains early germ line cells, the spermatogonia and oogonia.

We describe the successful cryopreservation of testicular and ovarian tissue in Melanotaenia fluviatilis, from the family
Melanotaeniidae (order: Atheriniformes) which contains several species listed as endangered or critically endangered on the
IUCN Red List. Post-thaw viability of cells from cryopreserved gonadal tissue was comparative to fresh controls in both testis and
ovarian tissue, with viabilities of 72.6%+10.5% and 63.5%+18.2%, respectively. Additional comparative experiments were
conducted in M. australis which indicated our cryopreservation protocol could be applied across the Melanotaenia genus. Using
flow cytometry, we also optimised a method to produce enriched samples of spermatogonia and oogonia from gonadal tissue.
The isolation of gonial cells is critical for future downstream methods used to produce gametes from these cells such as cell
surrogacy or in vitro differentiation.

We present the first protocol for the biobanking of reproductive tissue from members of Melanotaeniidae, and the order
Atheriniformes, and in doing so, provide a framework for further investigation into the use of biobanking and assisted reproduction
in the conservation of rainbowfish, and other Australian fish species.
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A novel in vitro differentiation protocol for human embryonic gonadal organoids as a disease
model for differences of sex development.
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Differences of Sex Development affect an alarming 1.7% of babies and can be caused by aberrations in the genetic pathways
that control embryonic gonadal development. Currently, less than 40% of children born with a 46,XY DSD receive a genetic
diagnosis, leaving 60% with either a negative genetic finding or one of uncertain significance. To improve the diagnostic rate,
functional validation of novel or uncertain genetic findings is required, something that is currently extremely challenging in DSD
due to the lack of a human embryonic gonadal cell line, and the near impossibility of obtaining primary human embryonic gonadal
tissue. Therefore, there is an urgent need for an in vitro model of human gonadal development to study these disorders. We have
addressed this by establishing a world-first protocol to differentiate human induced pluripotent stem cells (iPSCs) into early
gonadal cells cultured as testis-like organoids. Our stepwise differentiation protocol uses small molecules to mimic developmental
signalling, inducing iPSCs to develop into the bipotential gonad by day 7. Aggregating and culturing these cells as 3D organoids
results in testis gene expression in cells that reside within tube-like structures delineated by basement membrane, reminiscent
of cord-like assemblies in re-aggregated mouse testes. Transcriptomic profiling of organoids using single cell RNA sequencing
shows gonadal and reproductive tissue identities, and distinct testicular cell lineages which overlap with those found in human
fetal gonads. Disease modelling using an iPSC line carrying a novel genetic mutation implicated in gonadal dysgenesis results
in gonad organoids with reduced growth, altered structure and accelerated cell death. Here we discuss the ongoing work to
expand this methodology to include additional more mature testis cell types, to produce an organoid that fully recapitulates the
human fetal testis. This innovative disease model would bring about a paradigm shift in the study of fetal gonadal health.
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The effects of acute in vivo LHCGR stimulation on adult mouse Leydig cells
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Leydig cells produce androgens to support fertility and other androgen-dependent functions. At puberty, adult Leydig cells (ALCs)
produce androgens upon activation of the LHCG receptor (LHCGR) by luteinising hormone (LH). Many Leydig cell genes have
been shown to be responsive to LHCGR activation by LH or human chorionic gonadotrophin (hCG). Yet there has been no
comprehensive evaluation of the effects of this activation on the mouse ALC transcriptome in vivo. We aimed to identify genes
and pathways in ALCs altered by acute in vivo LHCGR stimulation via administration of hCG. Adult (100 days old) transgenic
mice expressing GFP-Nr5al! were injected with vehicle or hCG (51U/30g body weight). Mice were sacrificed 2 or 6 hours later
and testicular ALCs (GFP***) isolated by FACS to produce a highly purified population'. RNA was sequenced (lllumina HiSeq
2500, 50 bp, paired end, ~35 million reads), bioinformatic analyses performed in R (v3.3.1) and DESeq?2 identified differentially
expressed genes (DEGs, log2 fold change <-0.5 or >0.5 plus p adj<0.01). After 2hrs of LHCGR stimulation, 1363 transcripts were
up-regulated and were significantly associated with cholesterol and steroid metabolism (indicative of stimulation of
steroidogenesis) and cell-cell adhesion. In addition, 1524 transcripts were decreased and significantly associated with
transcription and DNA damage/repair. Six hours of LHCGR stimulation induced 1297 genes that were highly enriched in functions
associated with innate immunity and response to interferon-beta, whereas 1869 down-regulated genes were associated with
mitochondria and lipid metabolism. Resident macrophages in the testis can enhance steroidogenesis?, and our results suggest
LHCGR activation may drive ALC-immune cell interactions in vivo that support optimal steroidogenesis. We also identified
transcripts highly responsive to acute LHCGR stimulation, with unknown functions in Leydig cells, providing opportunities to
discover novel regulatory pathways. These data provide new insights into how LHCGR activation supports optimal
steroidogenesis and Leydig cell function.

1. Sararols P, Stevant |, Neirijnck Y, et al. 2021 Front Cell Dev Biol 9: p. 695546
2. Hedger MP, 2015, Knobil and Neill és Physiology of Reproduction,
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The developmental origins of mammographic density and breast cancer risk

Amita G Ghadge! ?, Pallave Dasari' 2, David J Sharkey?, Rebecca L Robker?, Wendy V Ingman?2

1. Discipline of Surgery, Adelaide Medical School, The Queen Elizabeth Hospital, University of Adelaide, Woodville, Adelaide,
SA, Australia

2. Robinson Research Institute, University of Adelaide, Adelaide, SA, Australia

High mammographic density is an independent risk factor for breast cancer. Epidemiological studies show that high body mass
index in puberty is associated with low adult mammographic density and reduced lifetime breast cancer risk. This suggests that
pubertal adiposity affects adult breast health, however, causal mechanisms are yet to be elucidated. This project investigated
whether pubertal adiposity is causal in mammary fibroglandular density and cancer development in adulthood using mouse
models.

Alms1bbb/bbb mice overeat and exhibit increased weight gain than wildtype when fed a normal mouse diet. Mammary glands
were dissected from Almslbbb/bbb and wildtype female mice during puberty (6 weeks; n=10/gp). To determine the impact of
pubertal adiposity on mammary density, Alims1bbb/bbb mice were calorie-matched with wildtype from 7 weeks of age, such that
weight of adult AlIms1bbb/bbb mice was comparable to that of wildtype. Mammary glands were then dissected from calorie-



restricted AlIms1bbb/bbb (and controls) at adulthood (12 weeks; n=10/gp). Alms mice were crossed with Mmtv-PyMT tumour
mouse model (18 weeks; n=15/gp) to determine the impact of pubertal adiposity on mammary tumour development.

At puberty, AlIms1bbb/bbb mice exhibited increased number of terminal end buds and proliferating epithelial cells compared to
wildtypes, as well as larger adipocytes and increased number of macrophages around terminal end buds and in the mammary
adipose tissue. At adulthood, Alms1bbb/bbb mice exhibited a 56% decrease in fibroglandular density, accompanied with reduced
stroma and collagen deposition, compared to wildtype. A 46% decrease in tumour burden and delayed tumour development was
observed in Alms1bbb/bbb-PyMT mice, compared to control-PyMT mice.

Our findings indicate that increased adiposity during puberty reduces both mammary fibroglandular density and cancer
development in adulthood. Together with epidemiological studies, this research provides the foundation for a new paradigm for
the origins of mammographic density and breast cancer risk during pubertal mammary gland development.
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Telomere elongation during embryogenesis is regulated by oocyte mitochondria

Yasmyn E Winstanley?, Darryl L Russell?, Rebecca L Robker?
1. The Robinson Research Institute, University of Adelaide, Adelaide, SA, Australia

Telomeres are protective DNA sequences at chromosome ends that control cellular proliferation potential and senescence.
Telomere length is an important determinant of health, with short telomeres associated with diminished tissue function and short
lifespan. Telomeres shorten with every cell division, therefore telomere length must be regenerated in offspring to ensure viability
of each new generation, however exceedingly little is known about this process and how it is regulated. Characterisation of
telomere length in individual mouse oocytes and embryos using a novel qPCR assay revealed elongation occurs rapidly within
the first three cell divisions and again at the blastocyst stage. Parthenotes exhibited telomere elongation indicating the necessary
factors are present in oocytes. We tested whether oocyte mitochondria regulated this process by measuring telomere elongation
in mice with compromised mitochondrial activity and in response to mitochondrial activators. Aged or obese female mice exhibit
reduced oocyte mitochondria membrane potential (using TMRM potentiometric dye), that is similarly reduced by in vivo rotenone
(Complex | inhibitor) exposure or high oxygen embryo culture. Telomere length per cell was reduced in blastocysts, specifically
in the inner cell mass (ICM), from each of the mitochondria dysfunction models compared to controls, indicating deficient telomere
resetting in these embryos. Following embryo transfer, shorter telomeres were maintained in fetal tissues, predicting shorter
lifespan in these offspring. Aged or obese female mice were treated with compounds known to activate oocyte mitochondria
(BGP-15, Metformin, MitoQ) prior to ovulation to determine if the deficiency is reversible. Remarkably, mitochondria-activating
compounds prior to fertilisation restored telomere lengths in ICMs of aged and obese females to similar levels as those from
young lean controls. Thus, embryo telomere resetting is impaired in the presence of mitochondria dysfunction, including with
female obesity and reproductive ageing, and likely contributes to poorer health outcomes, including reduced lifespan, documented
in these offspring.
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Neurogenic heterotopic ossifications (NHOs) are pathological heterotopic bones developing in periarticular muscles following
central nervous system injuries including spinal cord injuries (SCI) and traumatic brain injuries (TBI). The pathobiology of NHO is
poorly understood, hence the curative treatment is limited to surgical resection of pathological NHOs. Using a SCI-induced NHO
mouse model with dual insults combining a spinal cord transection and a muscle injury via intramuscular injection of cardiotoxin
(CDTX), we have demonstrated that macrophages-mediated inflammatory responses are required for NHO formation. In this
study, we investigated the changes in muscle microenvironment that may promote NHO formation using microarray gene
expression analyses on whole muscle mRNA extracts. Gene set enrichment analysis (GSEA) showed that the inflammation gene
set was significantly enriched in muscles from mice with SCI and CDTX-mediated muscle injury developing NHO compared to
muscle injury alone, SCI alone, or sham-SClI control groups that do not develop NHO. Genes encoding inflammatory cytokines
such as interleukin-1 b -{b) were overexpressed in muscles developing NHO compa
NHO development was reduced in mice with defective 1l11r1 gene encoding IL-1 receptor. This suggests IL-1 signaling contributes
to NHO development following SCI in mice. Interestingly, some other genes involved in inflammation, such as colony-stimulating
factor-1 (CSF1), tumor necrosis factor (TNF) or C-C chemokine ligand-2 (CCL2), were also upregulated in muscles developing




NHO; however, they were not critical for NHO development. Of relevance to the human pathology, IL-1 6 was expressed by
CD68* macrophages and osteoclasts in NHO biopsies from SCI and TBI patients. In vitro study demonstrated thatIL-1 U and | L
16 produced by activated human monocyt ealipogenio pnagéntods iscladed bkdmu m mi ner a

muscles surrounding NHOs. In summary, these data suggest that interleukin-1 signalling contributes to NHO development in
both humans and mice.
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Osteoarthritis (OA) is the most prevalent form of arthritis and is characterised by deterioration of the articular cartilage within a
joint. Abnormal remodelling of the subchondral bone underlying this cartilage is thought to have a major role in the disease. OA
has a significant genetic component, with twin studies suggesting the heritability of radiographic knee and hip OA to be around
39% and 60% respectively. Genome-wide association studies (GWAS) have identified at least 64 genetic loci associated with the
disease.

We have generated a unique expression quantitative trait locus (eQTL) resource for mapping genetic regulatory regions in
osteoclasts using cells differentiated in vitro from 158 patients undergoing bone mineral density scanning at Sir Charles Gairdner
Hospital in Western Australia. Considering the role of subchondral bone remodelling in OA, we used this resource to investigate
the 64 OA GWAS loci for evidence of genetic regulatory effects relevant to osteoclasts.

After correction for multiple testing, in the osteoclast dataset we observed significant associations between the OA GWAS variants
rs11732213 (4p16.3), rs2953013 (17911.2) and rs143384 (20g11.22) and expression of  the
genes FAM53A, OMG and UQCC1 respectively (P=5.6x10% 1.4x10°). Strong evidence for co-localisation (>75% posterior
probability) of OA GWAS and osteoclast genetic regulatory association signals was observed for all 3 loci. In each instance, the
OA GWAS variant was in close proximity (within 150kb) to the eQTL-gene transcription start site. UQCCL1 presents strongly as
an OA-risk gene, encoding a growth regulator and having previously been implicated in developmental dysplasia of the hip.

We have identified regulatory effects for the OA GWAS variants rs11732213 (FAM53A), rs2953013 (OMG) and rs143384
(UQCC1) in human osteoclasts. This study highlights the value of using genetic regulatory data to determine which genes are
relevant to GWAS loci.
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The transport of molecules across biological membranes is a vital process for all aspects of cellular function
and tissue homeostasis. Membrane transporters are the molecular gates that control this transport and serve as key points of
cellular regulation, thus representing an attractive class of therapeutic targets. Mutations in these transporter systems have been
increasingly implicated in a wide variety of metabolic diseases, including those that extend to bone. Bone resident cells express
their own unique complement of transporters that are enriched on the cell surface as well as in membranes of intracellular
organelles. This is best exemplified in osteoclasts whose specialised secretory organelles are equipped with structurally and
functionally diverse membrane transport nanomachinery uniquely adapted to digest mineralised bone. Despite
their obvious importance, our understanding of membrane transporter systems in bone homeostasis and disease remains in its
infancy. In particular, compared to other mammalian systems, the nature and number of transporters that reside
and operate on bone cell membranes remains poorly understood. This presentation will provide a brief overview of our current
understanding of molecular transport systems in bone homeostasis and disease, with a focus on membrane transporters in
osteoclasts. It will unveil new and unexpected transporters in osteoclasts and highlight their potential as therapeutic drug
targets for the treatment of metabolic bone diseases.
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Periprosthetic Joint Infection (PJl) is defined as an infection involving the joint prosthesis and adjacent tissue. More than 1% of
primary hip and 1 to 3% of primary knee arthroplasties fail due to PJI leading to ongoing morbidities and mortality. A recent
discovery that the dragonfly wing surface structure naturally kills bacteria has led to recreating this passive nano-textured surface
on titanium alloy (Ti6Al4V). The aim of this study was to assess the anti-microbial and osseointegration properties of the nano-
textured Ti6AI4V implants usingin vitro and pre-clinical in vivo models. Nano-textured Ti6Al4V, when incubated
with Staphylococcus aureus (S. aureus) or Pseudomonas aeruginosa (P. aeruginosa), exhibited 60% and 98% reduction in live
cells respectively, when compared to levels on control Ti6Al4V surface. To validate these findings, 12-week-old male rats
underwent bilateral hindlimb surgery to insert rod-shaped implants (nano-textured or control Ti6Al4V) pre-coated with S.
aureus (10%-10* colony forming units (CFUs)) into each femur. Secondly, 8-week-old mice, received disc or pill-shaped implants
pre-coated with 10* CFUs S. aureus and inserted in the subcutaneous space, to assess activity in a soft tissue environment.
Implants from these two in vivo models are under evaluation for bacterial load, confocal and SEM imaging. Lastly, to assess
osseointegration, the nano-textured Ti6AI4V implants were surgically inserted into tibial cortical and femoral cancellous bone in
sheep, with implant integration assessed after 12-weeks using histomorphometric and biomechanical push-out analyses. When
compared to porous ceramic hydroxyapatite (PCHA)-coated commercially available control implants, nano-textured Ti6Al4V
implants had a significantly higher cortical bone contact surface, interface shear strength, peak load, failure load, and proof
resilience, when compared to the PCHA coated implants. To date, these studies suggest that the nano-textured Ti6Al4V surface
has clinical potential for medical devices that have orthopaedic applications and anti-microbial properties.
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Motion is essential to maintain the synovial condition and joint homeostasis

Hisatoshi Ishikura?, Ryota Chijimatsu?, Hiroyuki Okada?, Yutaka Suzuki', Junya Miyahara?, Yasunori Omata’, Fumiko
Yano?, Sakae Tanaka?, Taku Saito?

1. University of Tokyo, Bunkyo-ku, Tokyo, JAPAN, Japan
2. Showa University, Shinagawa-ku, Tokyo, Japan

Motion has a crucial role in joints. Long-term joint immobilization causes contracture and cartilage degeneration, whereas joint
motion exercise is effective to alleviate osteoarthritis symptoms. However, the molecular mechanisms of these effects have been
unclear. Here, we investigated how joint motion regulates joint homeostasis. We first established a minimized mechanical stress
(MMS) model by knee joint immobilization of mice that were suspended by their tails. Histological examination showed synovitis
reached a peak at 2 weeks, while cartilage degeneration had occurred by 6 weeks. When we cancelled immobilization at 2 weeks,
synovitis was reversed and cartilage degeneration was prevented. Bulk RNA-seq of the synovium and cartilage of MMS model
mice showed remarkable increases in expression of catabolic factors in synovium and remarkable decreases of matrix proteins
in cartilage. On the basis of the cartilage gene expression alterations, Ingenuity Pathway Analysis estimated dozens of upstream
cytokines and growth factors, including Sppl and Il-1 bwhose expressions were increased in the MMS model synovium. We also
conducted scRNA-seq of synovium from control and MMS model mice. A few specific subsets were identified among activated
fibroblasts and activated macrophages, which remarkably increased in the MMS model synovium. These subsets expressed
cytokines and growth factors responsible for cartilage degeneration, which was consistent with the bulk RNA-seq and histological
findings. Moreover, ligand-receptor analysis indicated dynamic interactions between the two MMS-specific subsets through these
secreted molecules. In summary, loss of mechanical loading on joints induces specific subsets of activated fibroblasts and
macrophages in synovium, which probably cause cartilage degeneration through secretion of catabolic and inflammatory factors.
The synovial changes are reversible by resuming joint motion, which indicates that the two MMS-specific subsets or the
pathological interaction between them are mechanosensitive. Taken together, we conclude that motion is essential to maintain
the synovium and consequently joint homeostasis.
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The Protective Role of ACE2 in Pregnancy

Kirsty G Pringle?
1. Priority Research Centre for Reproductive Sciences, School of Biomedical Sciences & Pharmacy, University of Newcastle
and Pregnancy and Reproduction Program, Hunter Medical Research Institute, Newcastle, NSW, Australia

Intrauterine growth restriction (IUGR) and preeclampsia (PE) are common and life-threatening complications for mothers and
babies. Currently there are no effective treatments other than delivery of the baby. We postulate that angiotensin converting
enzyme 2 (ACE2) is important in protecting against placental inflammation and oxidative stress, preventing PE and IUGR.

We have recently shown that ACE2 is abundant in the healthy human placenta and soluble ACE2 levels are elevated
in pregnancy but its expression is reduced in pregnancies complicated by IUGR and in the circulation of women with PE. ACE2
is well known to have protective roles in counterbalancing the vasoconstrictor, pro-inflammatory and oxidative stress inducing
arm of the renin-angiotensin system (RAS), which is mediated by angiotensin Il (Ang Il), however its protective actions in
pregnancy have not yet been explored.

Reduced placental production of ACE2 as seen in [IUGR and, for example, as a result of nutritional deficiency, stress or COVID-
19 infection, is associated with placental inflammation and oxidative stress and thus may contribute to the pathogenesis of IUGR
and PE. ACE2 is the receptor for the novel coronavirus, SARS-CoV-2, which causes COVID-19. Since SARS-CoV-2 decreases
placental expression of ACE2, further investigation into the consequences of COVID-19 infection in the mother and her fetus are
needed. Not only do women with COVID-19 infection during pregnancy have worse respiratory outcomes but they are also more
likely to develop gestational hypertension and PE. Furthermore, the risk of low birth weight and intrauterine fetal distress is
increased.



We propose that loss of the protective actions of ACE2 causes placental inflammation, oxidative stress, fetal growth restriction
and maternal hypertension. Therefore, recombinant ACE2 or activation of the ACE2-mediated RAS pathways could be potential
treatments for PE and IUGR and for preventing PE and IUGR in pregnant women with COVID-19.
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Respiratory Viral Infections and Diabetes

Kirsty Short*
1. University of Queensland, Kenmore, QLD, Australia

The COVID-19 pandemic has highlighted the vulnerability of people with diabetes mellitus (DM) to respiratory viral infections.
Despite the short history of COVID-19, various studies have shown that patients with DM are more likely to have increased
hospitalization and mortality rates as compared to patients without. At present, the mechanisms underlying this susceptibility are
unclear. . The reasons for this are likely multifactorial, including the presence of hyperglycaemia, glycaemic variability as well as
selected medication use. Here, | present our most recent data showing the mechanisms by which type 2 diabetes mellitus impairs
anti-viral immunity and increases disease severity.
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The Intersection of AR Signalling and COVID-19

Lisa Philp?

1. Australian Prostate Cancer Research Centre - Queensland, Institute of Health and Biomedical Innovation, School of
Biomedical Sciences, Queensland University of Technology, Princess Alexandra Hospital, Translational Research Institute,
Brisbane, QLD, Australia

A cluster of unexplained pneumonia in late-2019 was the preface to a rapid-spreading global health crisis sparked by emergence
of a novel coronavirus (SARS-CoV-2). Since its emergence, the highly contagious SARS-CoV-2 illness Coronavirus disease
2019 (COVID-19) has affected millions of people worldwide and triggered a rapid scientific movement to map case statistics,
understand disease pathophysiology and find efficacious treatments for this insidious disease. Clinical case
studies consistently report that being male is a major risk factor for COVID-19 morbidity and mortality. In
one study covering 1099 adults admitted to 552 mainland China hospitals, 70% of patients requiring ventilation support in
intensive care were biologically male (Guan et al, 2020, N EngJ Med). This was corroborated in reports of COVID-19
mortality across 38 countries, where the fatality rate of men was 1.7-fold higher than women (Scully et al, 2020, Nat Rev
Immunol). Albeit, in paediatric studies this gender gap was not evident; prepubescent females and males were equally impacted
by mild/moderate COVID-19 (Wu et al, 2020, JAMA Netw Open). These observations of distinct sex-specific disparities in the
course of COVID-19 disease have triggered rigorous inquiry into the role of sex hormones in driving SARS-CoV-2
virus susceptibility and illness severity. Evolving evidence suggests male sex hormones, androgens, regulate the SARS-CoV-2
receptor, Angiotensin-Converting Enzyme 2 (ACEZ2), and co-receptor, Type Il Transmembrane Serine
Protease (TMPRSS2), which facilitate SARS-CoV-2 entry and infection of host cells. Furthermore,t he host 6s sex
influences the immune response mounted in response to SARS-CoV-2respiratory infectionand the release
inflammatory cytokines including interleukin-6 (IL-6) which is markedly elevated in severe COVID-19 infection and exhibits
excessive secretion in males. In conclusion, the emerging intersection between androgens and COVID-19 may pave the way for
hormone rationalised therapies to effectively lower disease severity across patients affected by severe COVID-19 iliness.
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ACE2 and Vascular Health Including Recent Studies on COVID-19

Louise Burrell*
1. University of Melbourne, Melbourne, VIC, Australia
Available Soon
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Determining Embryo Health with a Light Touch

Kylie Dunning?
1. Robinson Research Institute and Adelaide Medical School, University of Adelaide, Adelaide, South Australia, Australia

Euploid/aneuploid mosaicism affects up to 17.3 % of human blastocyst embryos with trophectoderm biopsy or spent media
currently utilised to diagnose aneuploidy and mosaicism in clinical in vitro fertilisation. Based on their design, these approaches
will fail to diagnose the presence of aneuploid cells within the fetal lineage (inner cell mass (ICM)) of some blastocyst embryos. In
this study we determined whether non-invasive hyperspectral autofluorescence microscopy can discern between euploid and
aneuploid cells within the ICM of mouse preimplantation embryos.

Mouse embryos were treated with reversine, a reversible spindle assembly checkpoint inhibitor, during the 4- to 8-cell division.
Individual blastomeres were dissociated from control and reversine-treated 8-cell embryos and imaged directly or used to
generate chimeric blastocysts with differing ratios of control: reversine-treated cells. Individual blastomeres and embryos were
interrogated by hyperspectral imaging. Changes in metabolism were determined by quantification of metabolic co-factors:
reduced nicotinamide adenine dinucleotide (NAD(P)H) and flavins, with subsequent calculation of optical redox ratio (ORR:

hor mone



Flavins/[NAD(P)H + Flavins]). Separately, autofluorescence signals obtained from hyperspectral imaging were examined
mathematically to extract features. This was used to discriminate between different cell populations.

An increase in the abundance of NAD(P)H and decrease in flavins led to a significant reduction in the ORR for reversine-treated
mouse blastomeres (P < 0.05). Mathematical analysis of cell autofluorescence achieved separation between (i) control
and reversine-treated mouse blastomeres cells, (ii) control and reversine-treated chimeric blastocysts, (iii) 1:1 and 1:3 chimeric
blastocysts and (iv) confirmed euploid and aneuploid ICM from mouse blastocysts. The accuracy of these separations was
supported by receiver operating characteristic curves with areas under the curve of 0.99, 0.87, 0.88 and 0.93, respectively.

Hyperspectral autofluorescence imaging was able to discriminate between euploid and aneuploid ICM in mouse blastocysts. This
approach may lead to an accurate and non-invasive diagnostic for embryo analysis.
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Maintenance and regeneration of the male germline

Robin Hobbs!
1. Hudson Institute of Medical Research, Clayton, VIC, Australia

Maintenance of male fertility is dependent on spermatogonial stem cells (SSCs) that self-renew and generate
differentiating germ cells for production of spermatozoa. SSC function is dependent on growth factors produced within the testis
microenvironment plus cellular factors that regulate gene expression within SSCs and modulate responses to growth factor
stimulation. Despite the importance of SSCs for male fertility, the molecular mechanisms that regulate their function and
maintenance remain incompletely understood. Importantly, SSC function and male fertility can be compromised by multiple
factors including exposure to genotoxic drugs. However, cellular pathways mediating the regenerative response of
SSCs following germline damage and loss of SSC function with age are poorly studied. Our research focuses on defining genetic
controls and cellular pathways regulating SSC function and male fertility. We employ a range of in vivo and in vitro experimental
systems allowing dissection of mammalian SSC function. We have defined essential roles for the developmental transcription
factors PLZF and SALL4 in maintenance of SSC activity and the central importance of MTORC1 signalling in SSC fate regulation.
In addition, our studies have characterised cellular heterogeneity within the SSC and progenitor cell pool using single
cell approaches and demonstrated the dynamic nature of spermatogonial states  with important clinical
implications. Current studies are focused on understanding cellular machinery modulating the response of SSCs to stimuli from
the niche and molecular mechanisms supporting germline regenerative capacity.
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Medical Microrobots: A New Paradigm Shift Towards In-Vivo Assisted Fertilization

Mariana Media Sanchez!
1. Leibniz Institute for Solid State and Materials Research, Dresden Sachsen, Germany

Novel concepts of untethered microrobots have been developed worldwide to realize non-invasive medical tasks in biological-
relevant scenarios. Potential geometries of such tiny robots range from microcages, spheres, to bio-inspired artificial flagella and
are designed to transport drugs, cells or molecular reporters to realize targeted therapies. With a similar scope, we have
developed different types of biohybrid and bioinspired micromotors, in particular, sperm-hybrid microrobots and microcarriers for
fertilized oocytes with the purpose of increasing the pregancy success rate and to reduce the invasiveness of current assisted
fertilization technologies. We have successfully demonstrated the guidance and transport of motile and immotile sperm by
magnetic microcarriers actuated by weak external magnetic fields, in vitro, employing biological-relevant fluids. These sperm-
hybrid microrobots have also been suggested for the first time as potential drug carriers towards gynecological cancer treatment,
in which different species of sperm cells from mouse, bull and even human, have been succesfully loaded with anticancer drugs
to realize sub-cellular drug delivery. Moreover, we succeeded in the transport and release of multiple viable and mature sperm,
employing different carrying strategies, being a crucial step to achieve the egg fertilization in vivo or to control drug dose in the
case of cancer therapy. We have also evaluated their perfomance under blood stream as sperm have the ability to swim
against flow, and exploited their cargo-delivery ability by functionalizing the carriers with heparin-loaded nanoliposomes. Finally,
in order to translate these technologies to pre-clinical trials, we have recently reported the succesful tracking of magnetically-
driven micromotors in phantom, ex-vivo and in living mice with high spatial and temporal resolution employing photoacoustic and
high frequency ultrasound imaging.
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Novel Technologies in Reproduction

Robert Gorkin Ii*
1. University of Wollongong, Wollongong, NSW, Australia
Eudaemon Technologies is a start-up building next generation sexual and reproductive health innovations utilising novel material

science, user driven design, and advancedmanuf act uring. Our firsGepdothG¢cti snbovagiong, | ol

to the condom industry, a growing $8B business producing 27B condoms annually with the potential to improve SRH for billions
of users and alleviate the estimated $60 global burden from ineffective condom use. Eudaemon is replacing legacy latex with
materials like tough hydrogels to create better feeling, safer and more-cost effective condoms to revolutionise safe sex, reduce
STIs and promote family planning globally. With our custom compound-delivery material platform and industrial product
development process established, Eudaemon is now primed for expansion into assisting the reproductive health arena. This talk
will explore the relationship in development between contraception and reproduction and potential opportunities for work in
Australia.
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Identifying monogenic causes of male infertility

Samuel R Cheers2 Manon S Oud?, Miguel J Xavier, Godfried W van der Heijden?®, Lois Batty*, Bilal Alobaidi*, Moira K
O'Bryan?, Joris A Veltman*

1. School of Biological Sciences, Monash University, Clayton, Victoria, Australia
2. The University of Melbourne, Parkville, VIC, Australia

3. Department of Human Genetics, Donders Institute for Brain, Cognition and Behavior, Radboud University Medical Center,
Nijmegen, the Netherlands

4. Biosciences institute, Newcastle University, Newcastle Upon Tyne, United Kingdom

Globally, 7% of men are diagnosed with infertility, and for approximately half of these men a causal diagnosis is unknown. We
hypothesise that at least 50% of these have a genetic element of causation, and that these genetic causes will be primarily
comprised of single gene mutations. To identify such monogenic causes, we performed whole exome sequencing on 185 men
diagnosed with azoospermia or severe oligozoospermia and their parents. This trio-based analysis allowed us to investigate both
homozygous and compound heterozygous causes of disease.

Sequencing data was aligned to the reference genome and variants were annotated with their predicted effect on protein product,
allele frequency in gnomAD and their predicted pathogenicity. Variant were prioritised based on their expression in the testis,
published functional data, whether they interacted with known fertility genes, and whether orthologs were known to cause a
mouse fertility phenotype.

We identified 62 predicted pathogenic recessively inherited bi-allelic variants, affecting 62 protein-encoding genes. Six of these
bi-allelic variants were in genes already known to cause human male infertility; however, the clinical presentation was different
from reported previously for 5 of the patients affected. The other 56 bi-allelic variants affected genes not previously associated
with human male infertility. To explore functional links between the identified genes, we used the STRING database to illustrate
protein-protein interactions between candidate infertility genes and found that genes involved in DNA repair and piRNA
biogenesis were enriched within our cohort.

Together these results add evidence to the emerging role for monogenic mutations in male infertility. Providing patients with a
molecular diagnosis will allow for a greater clarity of genetic counselling, including expected consequences of ART, for both
reproductive outcomes and offspring health. This research is expected to lead to a shift in clinical practice towards genome
sequencing for diagnostics.
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AXDND1 is a novel dynein adapter protein essential for sperm production and function

Brendan J Houston®?, Anne E O'Connor®2, Jo Merriner® 2, Alexandra Lopes?®, Jodo Gongalves*, Liina Nagirnaja®, Don F
Conrad®, Moira K O'Bryan®-2

1. Bio21 Institute, Parkville, VIC, Australia
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3. Instituto de Patologia e Imunologia Molecular , Universidade do Porto, Porto, Portugal

4. Departamento de Genética Humana, Doctor Ricardo Jorge National Institute of Health, Lisbon, Portugal

5. The Oregon National Primate Research Center, Oregon Health and Science University, Beaverton, Oregon, USA

Male infertility is a common condition affecting at least 7% of men worldwide and is often genetic in origin. Using whole exome
sequencing, we have identified a high confidence infertility-causing mutation in AXDND1 in a man with azoospermia. This
6stopgaind mutation affects the putative axonemal dynei D1
function. Axdnd1 is highly testis enriched in mice and men, and in male germs is largely expressed in spermatocytes and
spermatids. We generated Axdnd1 knockout mice with a premature stop codon in exon 3 to further explore the role of AXDND1
in male fertility. Axdnd1 knockout mice were infertile and presented with a multifaceted phenotype that worsened with age. At 7
weeks of age, just after the first wave of spermatogenesis and epididymal maturation, spermatogenesis was intact. Normal
numbers of sperm were present in the cauda epididymides of knockout males, but all were completely immotile. Electron
microscopy revealed the axonemes of sperm from knockout males to be severely disrupted, with key accessory structures (outer
dense fibres, microtubule doublets) missing. By 10 weeks of age there was a significant loss of germ cells in 15% of tubules, a
complete loss of germ cells in 5% of tubules, and an increase in the immune cell population in the intertubular space
of Axdnd1 knockout testes. This translated to a 99.3% reduction in epididymal sperm count compared to wildtype, and the
presence of precociously sloughed germ cells and immune cells in the cauda epididymis. Although predicted to be an axonemal
dynein protein based on the possession of an axonemal dynein light chain domain, our data suggest AXDND1 primarily plays
roles in cytoplasmic dynein function in male germ cells. Specifically, we hypothesise AXDNDL1 is required for cargo transport
during spermatogenesis, including into the developing sperm tail.
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Investigation into the sperm proteomic profiles of fertile, infertile, and severely sub-fertile
stallions reveals several putative biomarkers of fertility

Réisin Griffin?, Zamira Gibb?, Jennifer Clulow?, Nathan Smith®, Mark Baker!, Robert Aitken?, Aleona Swegen**
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When a retired racing stallion is selected for breeding, their reproductive fithess is generally unknown. Where a severely sub-

fertile or infertile stallion commences an ill-fated breeding career, it can generate a host of unnecessary economic and welfare

costs, stemming from futile, repeated breedings. To date there are no effectual processes in place to tackle this problem. As

such, this study aimed to compare the proteomic profiles of spermatozoa collected from stallions of variable fertility status, to

identify robust biomarkers of fertility that could be used as pre-purchase diagnostic tools, thereby identifying unsuitable sires in

the future.

Semen samples were collected from two infertile, four sub-fertile (conceptionrates 0133 %) and 15 commercially 6fe
(conception rates 61.5i1 100%), and assessed using LC-MS/MS. This analysis identified a complex, proteomic signature

comprising 1,076 proteins; of which 37 proteins were more abundant in samples collected from sub-fertile and infertile stallions.

These i n-aninoadipicsenualdehyde dehydrogenase (ALDH7AL) and voltage-dependent anion-selective channel protein

3 (VDAC35ROQO0001). When comparing the proteomic conservation betw
a notable 79 proteins were absent from infertile samples. These included isocitrate dehydrogenase 3 (NAD+)-U (| DH3 A-) ; stress
70 protein, mitochondrial (HSPA9); arylsulfatase A (ARSA); and phospholipase C zeta 1 (PLCZ1), which are individually

associated with asthenospermia, fertilisation and oocyte activation. Conversely, a comparison of fertile and severely sub-fertile

stallion ejaculates revealed 113 proteins were exclusively conserved to fertile ejaculates. These included testisin (PRSS21); U-

enolase (ENO1); apolipoprotein E (APOA1); and tektin-3 (TEKT3), which are associated with zona-pellucida binding, fertility, and

varicocele.

We have identified a suite of putative protein biomarkers that have substantial potential for assessing stallion reproductive fitness.

These findings will serve to inform the development of novel diagnostics to improve pregnancy success rates, thereby dramatically

reducing the economic wastage and welfare implications associated with futile breeding practices.
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Elevated paternal glucocorticoids preconception contributes to intergenerational shifts in
male attractiveness and major urinary protein expression

Lucas B Hoffmann?, Coralina C Fernandez?, Evangeline McVicar', Mike B Clark?, Anthony J Hannan?, Terence Y Pang*
1. The Florey Institute of Neuroscience and Mental Health, Carlton, VIC, Australia

Previous studies from our lab modelling chronic stress exposure through paternal corticosterone supplementation preconception
revealed altered anxiety and depression-relevant behaviours in male progeny. Given the strong presence of sociability deficits in
various affective disorders, we sought to characterise social behaviour across generations in our model. Additionally, we had
reported significant changes to sperm sncRNA content associated with corticosterone supplementation but DNA methylation, a
key epigenetic modification, had yet to be investigated.

Two generations of adult male progeny derived from C57BL/6J male mice treated with corticosterone for 4 weeks prior to paired-
matings were assessed using the Mate-Choice Test. This involved a modified 3-chamber interaction test, where female mice on
oestrous explored the apparatus while the males were contained, indicating their relative attractiveness. Protein concentration
and gene expression of the male pheromone Major Urinary Protein (MUP) were quantified in urine and liver, respectively. Sperm
from corticosterone-treated mice were harvested from the caudal epididymis and DNA was extracted, then processed for Oxford
Nanopore long-read sequencing, followed by in-house bioinformatic analyses to detect differential methylation.

Paternal corticosterone exposure was associated with increased female attraction towards male offspring (PatCORT), with no
differences observed for grand offspring (GPatCORT). These observations were not attributable solely to an overall change in
urinary MUP protein levels. However, specific MUP subtypes (MUP20 and Major MUP bands) were found to be decreased in
PatCORT urine. No differences in these MUP subtypes were found from GPatCORT urine. Interestingly, we found that
corticosterone-treatment resulted in altered sperm DNA methylation in regions proximal to Mup genes.

Paternal stress preconception may influence social behaviour intergenerationally, as we found altered male attractiveness across
one generation of progeny. These changes were unexpectedly accompanied by lower urinary MUP levels in the male offspring.
Further investigations into the male PatCORT response to female urine could clarify these results.
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KATNB1 is a master microtubule regulator in male meiosis and haploid germ cell development

Jessica EM Dunleavy?, Anne E O'Connor?, Hidenobu Okuda?, D. Jo Merriner?, Moira K O'Bryan*

1. School of BioSciences, University of Melbourne, Parkville, VIC, Australia

2. School of Biological Sciences, Monash University, Clayton, VIC, Australia

Katanin microtubule-severing enzymes are key microtubule regulators. Previously, we showed a hypomorphic mutation in the
katanin regulatory B-subunit Katnbl disrupts germ cell microtubule dynamics resulting in production of abnormal sperm. Herein,
we sought to define the full range of KATNB1 spermatogenesis functions using a graded series of KATNBL1 loss-of-function (LOF)
mouse models. This consisted of Katnb1 hypomorphic (Katnb1™™) compound heterozygous Katnb1™W*° and Katnbl germ
cell specific KO (Katnlh1CCKO/6CKOy mice,

Spermatogenesis was abnormal in all KATNB1 LOF models. In the new Katnb1™K° and Katnb1®*®/6ck0 models however, more
severe and additional phenotypes emerged. Reductions in spermatogenic output scaled with KATNB1 expression, with complete
KATNBL1 LOF being incompatible with germ cell survival and sperm production (59.9% reduction in Katnb1™@Taly dajly sperm
output, 83.6% in Katnb1™¥K° and 91.9% in Katnb1GXO'CkO) " The reduced Katnb1™»™al spermatogenic output was due to
spermatocytes stalling in anaphase and cytokinesis, resulting in fewer spermatids. In Katnb1™*® and Katnb1CK/6Ck0 however




the points of germ cell loss were multi-fold and included loss due to catastrophic defects in meiosis and spermatid remodelling,
and premature germ cell sloughing from the disordered seminiferous epithelium.
Notably, Katnb1™@K0 and Katnb1GKOCCkO meijosis frequently failed in metaphase, as well is in anaphase and cytokinesis, due
to defects in spindle architecture and dynamics. During haploid germ cell development, more severe loss of KATNB1 function
resulted in defects in acrosome biogenesis principally due to abnormal vesicle trafficking. Concomitantly, ectopic vesicles
accumulated within the sperm tails of all KATNB1 LOF models, suggestive of intraflagellar transport defects. All KATNB1 LOF
models also exhibited abnormal sperm head shaping due to dysregulation of the manchette and, in Katnb1™° the Sertoli cell
cytoskeleton. Collectively, this study establishes KATNB1 as a master microtubule-severing regulator during spermatogenesis,
required for the regulation of almost all microtubule-based structures.
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Constitutive deletion of NFIX results in defective progression through meiosis within the
mouse testis

Raul A Davila?, Allen Feng?, Guillaume Burnet?, Danyon Harkins?, Tracey Harvey?, Cassy Spiller?, Michael
Piper?, Josephine Bowles' 2
1. School of Biomedical Sciences, The University of Queensland, Brisbane, QLD, Australia

2. Institute for Molecular Bioscience, University of Queensland, Brisbane, QLD, Australia

Members of the Nuclear Factor | family (NFI) are key regulators of stem cell biology during development, with well documented
roles for NFIA, NFIB and NFIX in a variety of developing tissues, including brain, muscle and lung. Given the central role these
factors play in mediating stem cell biology in various systems, we posited that they might also be pivotal for spermatogonial stem
cells during testicular development. Surprisingly, in stark contrast to other developing organ systems where NFI members are
co-expressed, we revealed that three NFI family members show discrete patterns of expression within the seminiferous tubules.
Sertoli cells (spermatogenic supporting cells) express NFIA, spermatocytes express NFIX, round spermatids express NFIB, and
peritubular myoid cells express each of these three family members. Further analysis of NFIX expression during the cycle of the
seminiferous epithelium revealed expression not in spermatogonial stem cells, as we anticipated, but in pre-meiotic
spermatocytes. These data suggested a potential role for NFIX in spermatogenesis so we investigated mice with constitutive
deletion of Nfix (Nfix-/-). Assessment of germ cells in the postnatal day 20 (P20) testes of Nfix”~ mice (Nfix-/- mice do not survive
past P22) revealed that spermatocytes initiate meiosis, but zygotene stage spermatocytes display structural defects in the
synaptonemal complex, and increased instances of unrepaired DNA double-strand breaks. We found that many developing
spermatocytes exhibited multinucleation, cytokinetic defects, as well as a significant increase in the number of apoptotic cells in
the Nfix” testes, compared to controls. As a result of these defects, spermatogenesis arrests at early diplotene and very few
round spermatids were observed. Collectively, these novel data establish the global requirement for NFIX in correct meiotic
progression during the first wave of spermatogenesis.
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A combination therapeutic approach to GCT

Ashleigh Carolan® 2, Simon Chu?, Peter J Fuller!
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Granulosa cell tumours (GCT) are uncommon ovarian cancers that are characterised by an indolent clinical course and significant
rates of late recurrence. Furthermore, these tumours are unique from other ovarian cancers with a majority secreting estrogen
and inhibin. Aside from invasive surgery, there are limited therapeutic options. Chemotherapy is not effective and associated with
severe adverse effects, highlighting the need for targeted therapies in GCT.

Our laboratory has previously shown that the X-linked Inhibitor of Apoptosis protein (XIAP) inhibitors, Smac-mimetics, are an
effective combination agent in GCT. XIAP inhibition sensitises cancer cells to anti-cancer therapies through regulating key pro-
survival pathways, namely NFkB.

We hypothesised that XIAP inhibition using Smac-mimetics (SM) combined with established drugs targeting additional pathogenic
pathways will provide a novel therapeutic strategy for GCT. To determine the most effective combination agents, we performed

a high-throughput drug screen (HTS) using both an FDA-approved and ananti-c ancer compound | i brary

+/- SM (500nM). We used two cell lines, KGN (GCT-derived) and hGrC1 (transformed normal granulosa cells). Cell viability was
determined using an alamarBlue assay following 72 hours of treatment. We selected two compounds, YM155 (survivin inhibitor),
and Panobinostat (HDAC inhibitor) for further investigation. We demonstrated using cell proliferation and viability assays, that
YM155 is highly effective as a single agent at 50nM. Additionally, 100nM Panobinostat acted synergistically with 500nM SM. The
use of both agents led to an increase in apoptosis at these same concentrations, as demonstrated by increased caspase 3/7
activity. We are currently validating these results by assessing apoptosis using flow cytometry. Further aims will be to determine
the mechanism of action of these compounds by investigating the expression of key components of the NFkB signalling pathway.
These results represent two different promising therapeutic strategies for GCT, leading to potential clinical translation.
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Dietary fats and the implication of type 2 diabetes

Charmaine Cheung?, Heather Burns?, Jenny Gunton?

1. The Westmead Institute for Medical Research, Westmead, NSW, Australia

Consumption of a western style high saturated fat diet (HSFD) has been implicated in obesity development as well as progression
to Type 2 diabetes. Chronic consumption of HSFD exerts detrimental effects on pancreatic islet function in mice. Whether
monounsaturated and polyunsaturated fat are less detrimental for human islet function is also unknown.

AIM: To investigate the impact of different forms of high fat diet on mouse pancreatic islet functions.

METHOD:

Male RAG1-null mice (C57BI/6 background) at age of 6-8 weeks were placed on one of 4 different diets: normal chow, high
saturated fat diet (HSFD), high monounsaturated fat diet (MUFD; fat ratio 3:2:2 being MUFA: PUFD: SFA), or high
polyunsaturated fat diet (PUFD; omega 3 to omega 6 fatty acid being 1:3.7). All high fat diets have 45% calories from fat, chow
has 8% of calories from fat; n=10 on each diet.

Glucose tolerance tests and insulin tolerance tests were performed before and 16 weeks after diet change. Mice were also placed
in a promethion metabolic cage post diet.

RESULTS:

HSFD fed mice had substantial weight gain (p<0.0001 vs chow) along with significant glucose intolerance and insulin intolerance
(p<0.005) by 16-week. In contrast, mice fed MUFD or PUFD had insignificant and similar weight gain to mice fed chow (p=0.5852
chow vs MUFD; p=0.9998 for chow vs PUFD). On MUFD and PUFD, glucose tolerance did worsen compared to chow, but with
much smaller effect compare to HSFD. Higher energy expenditure was found in mice fed MUFA / PUFD while their food
consumption was similar across diets.

CONCLUSION:

Long-term unsaturated-high-fat diet demonstrated significant improvements in body weight and islet function in comparison to
HSFD. This suggests replacing saturated fats with unsaturated fats could potentially lower the risks of type 2 diabetes
development.
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The development of total inhibin assay for monitoring ovarian cancer recurrence using mass
spectrometry

Abby Yee Shen Choo?, Trang Nguyen?, Peter J Fuller?, Simon Chu?
1. Centre of Endocrine and Metabolism, Hudson Institute, Clayton, Victoria, Australia

(leM

€



Inhibins are gonadal glycoprotein hormones belonging to the transforming growth factor-beta superfamily. They are dimers
composed of -asubommbnafd eit her fomind eltheobioactve ibhibin A ar mhibiniBtrespectively.
They play a major role in the hypothalamus-pituitary-gonad axis regulating spermatogenesis and folliculogenesis through
negative feedback on FSH secretion. Total inhibin (inclusive of all bioacti ve f orms and free U subu
granulosa cell tumours (GCTs) which are the most common type of ovarian sex cord stromal cancer. This is especially true for
postmenopausal women with GCT as inhibin levels are generally undetectable in healthy postmenopausal women. GCT have a
tendency for late recurrence, often many years after initial diagnosis; inhibin is valuable for monitoring for ovarian cancer
recurrence. An efficient and cost-effective diagnostic assay for total inhibin is not available, underscoring a need to develop a
high-throughput total inhibin assay. Mass spectrometry in clinical endocrinology is playing an increasing role in improving the
clinical management of numerous endocrine diseases. Our aim is to establish a methodology using selective reaction monitoring
(SRM)-based targeted proteomics using liquid chromatography-mass spectrometry (LC-MS) to detect total inhibin with enhanced
sensitivity in serum. Using conditioned media from HEK293 cells that overexpress inhibin B, we successf ul |
peptides using a timsTOF Pro mass spectrometer. STPLMSWPWSPSALR was the highest-scoring detectable peptide sequence
at 74.26 (2142.1156 second retention time). Using these parameters, in conjunction with an immunoaffinity enrichment method,

we are currently testing serum samples collected from women

ELISA assay. This study will provide women with GCT access to an inhibin assay with high sensitivity and specificity with the aim
to achieve early detection or monitoring of recurrence and an improved overall survival rate.
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A high-throughput imaging assay for drug screening of 3D prostate cancer organoids
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Background: New treatments are required for advanced prostate cancer; however, there are fewer preclinical models of prostate
cancer than other tumour types to test candidate therapeutics. One opportunity to increase the scope of preclinical studies is to
grow tissue from patient-derived xenografts (PDXs), human cancer samples grown in mice, as organoids - 3D in vitro cultures
embedded in Matrigel. Indeed, prostate cancer organoids have been used to test drug libraries or specific therapeutics. However,
these assays provide only limited, endpoint information about cell viability. Hence, the advances in the use of prostate cancer
organoids for screening new therapies is slow.

Objective: To address these shortcomings, we aimed to establish a scalable pipeline for automated seeding, treatment, and
analysis of drug responses of prostate cancer organoids.

Study design and results: We established organoid cultures from five PDXs with diverse phenotypes of prostate cancer,
including castrate-sensitive and castrate-resistant disease, as well as adenocarcinoma and neuroendocrine pathology. We
robotically embedded organoids in 384-well plates, and monitored growth via brightfield microscopy prior to treatment with the
PARP inhibitor talazoparib. Using bulk and single-organoid readouts of growth, including metabolic activity and live-cell imaging-
based features, we showed that the responses of organoids to talazoparib were consistent with the sensitivity of each tumour in
vivo. Single organoid analyses enabled in-depth assessment of morphological and compositional differences between patients
and within organoid populations, revealing significant decreases in uniformity (Hoechst texture; p<0.0001) and density (Hoechst
intensity; p<0.0001) in discrete subpopulations of PARPi-sensitive organoids.

Significance: In conclusion, we have demonstrated the ability to quantify changes in the growth of heterogeneous 3D cultures
to candidate therapies across whole wells or specific subpopulations of organoids. By increasing the scale and scope of organoid
experiments, this automated assay complements other patient-derived models and will expedite preclinical testing of new
treatments for prostate cancer.
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Bipolar Androgen Therapy induces heterogeneous changes in the abundance and localisation
of the androgen receptor in advanced prostate cancer
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Background: Androgen deprivation therapy is the primary treatment for advanced prostate cancer. Despite sustained
suppression of androgens, patients eventually develop castration-resistant prostate cancer and require further treatment. A new
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treatment is Bipolar Androgen Therapy (BAT), where patients rapidly cycle between castrate and supraphysiological testosterone
levels to prevent tumours adapting to treatment. Clinical trials of BAT are promising, but patient responses vary.

Hypothesis & Aims: We hypothesised that changes in expression of the androgen receptor (AR) and truncated AR-variants
(ARVs) were associated with response to BAT. To test this, we profiled AR and ARVs in patient-derived xenografts (PDXs) of
prostate cancer before and after treatment with BAT.

Methods: We treated five, phenotypically diverse PDXs (1x BAT-sensitive, 4x BAT-resistant) with vehicle or BAT (fortnightly,
intramuscular injections, 1mg testosterone cypionate). Tumours were harvested at 24-hours, 5 days, and endpoint (7-weeks or
1000mm?3). Expression of full-length AR (AR-FL), ARVs, and AR target-genes were measured using quantitative PCR. AR
abundance and localisation was quantified using immunohistochemistry against different forms of the AR.

Results: Untreated PDXs had heterogeneous patterns of AR-FL and ARV expression. Acute BAT treatment down-regulated
expression of AR mRNA, except in tumours with structural rearrangements of the AR gene (i.e. 27.1, 27.2). BAT also decreased
nuclear AR protein levels in a BAT-sensitive PDX (i.e. 201.1), but not in BAT-resistant PDXs. Changes in AR-FL persisted at 5
days and endpoint, despite fluctuations in testosterone levels over a cycle of BAT. Expression of ARV mRNA mirrored differences
in protein levels. Expression of PSMA, an AR target-gene, was suppressed over time, regardless of BAT response.
Conclusions: In patient-derived models, reduced nuclear AR protein expression following BAT may define a subset of tumours
sensitive to BAT. BAT combination therapies may be an alternative for tumours that are resistant to BAT alone, and are currently
in clinical trials.
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Establishment of neuroendocrine prostate cancer xenografts for preclinical testing
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Introduction: Neuroendocrine prostate cancer (NEPC) is an aggressive subtype of prostate cancer with a mean survival of less
than 12 months after diagnosis. The poor prognosis of NEPC is partly due to its intrinsic resistance to androgen deprivation
therapy. Thus, novel therapeutic strategies are urgently needed. While our understanding of the mechanisms regulating NEPC
development is expanding, the translation of biological findings into clinical practice has been hampered by a lack of preclinical
models that reflect the heterogeneity of this disease.

Objective: To address the shortage of preclinical models for NEPC, our goal was to establish a collection of patient-derived
xenografts (PDXs) using tissues collected from men with prostate cancer.

Methods and results: Our laboratory has successfully derived 26 serially transplantable neuroendocrine PDXs from 12 patients
across the clinical trajectory of prostate cancer. NEPC PDXs were histologically characterised by a pathologist and defined as
positive immunohistochemical staining for one or more of the three neuroendocrine biomarkers: chromogranin A, synaptophysin,
and CD56. Overall, we detected 6 of the 8 known histological variants of NEPC in this cohort, including small cell NEPC, large
cell NEPC and amphicrine tumours. Interestingly, none of the three biomarkers were universally expressed in neuroendocrine
PDXs. Next, by comparing NE biomarker expression to matched patient specimens, we confirmed that PDXs faithfully
recapitulated the histopathology of original specimens despite years of serial transplantation. Finally, we attempted to broaden
the preclinical capabilities of this collection by culturing organoids from 12 neuroendocrine PDXs. Overall, 10/12 lines were
successfully grown as organoids; 4 of these lines achieved long-term, active growth in vitro and are suitable for preclinical testing.
Significance: In summary, we report a collection of 26 NEPC PDXs recapitulating the diverse histopathology of neuroendocrine
tumours in contemporary patients and, therefore, is a valuable resource for examining the efficacy of novel compounds.
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Estrogen receptor b: a potential therapeutic target i
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Ovarian granulosa cell tumours (GCT) express abundant estrogenreceptorb ( ERb) . Despite the high expres:
is transrepressed by the pro-survival transcription factor, NF-e B.  Our pr el i minary data has suggested
selective estrogen receptor modul ators (SERMs) may cispecifemvent thi
ligands, diarylpropionitrile (DPN) and indazole, can cicumventNF-e B t r ansrepression in KGN cells and
ERb signalling. In this study, w e -spedffiv ligands iDBNa (106 dM),tindagoled5300 M), t y o f t h e
bazedoxifene (10 nM), ethinyl estradiol (EE) (10 nM), and propyl pyrazole triol (PPT) (1 nM), to transactivate ER in a GCT-derived

cel l l'ine (KGN). The endoge n-earadiol §100/r8v) was asgd as alcontOIRKGN icalawere 1

70
transfected with estrogen-responsive reporter vector construct (ERE,-l uc) ei t her abon&Rbr ewpt bhs &ER0n vec
to compare the effects of the individual ligands on endogenous and exogenous receptors. We found that the ligands had no effect
on the endogenous ER, suggesting transrepression. However, we found i nducti on of the repor-te
estradiol 3f ol d (-E®UY; (ERDbjJj p| dDPERU4and ER®GNJ, ( ERMard EEREY; (BERD) )
PPTGf ol d (-ERUY; (BRbH)) . I nt er e st iofnbgth exggenéohserecdptorg, vashy EE4% and 8-fald i o n
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respectively), despite being widely known as only an ERGsagonist.

previously been shown to decrease granulosa cell mass in women who used EE-containing OCP. We speculate that these effects
are | i kel ymediated dueto thiRifeceptor being the predominant ER in these cells. These findings will add to our
understanding on whether these ligands have a potential therapeutic use for ovarian GCT.
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Characterization of the kisspeptin and GnRH expression in the hypothalamus of the male and
female taiep rat, an animal model of demyelination
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Reproductive alterations have been reported in patients with demyelinating diseases, these can lead to infertility. In the
hypothalamus there are two neuronal types that regulate reproductive function; kisspeptin and GnRH neurons. At the present
moment, the relation between demyelination and reproductive alterations is unknown; in order to elucidate this relation, this study
used the taiep rat, which presents demyelination of the central nervous system along with reproductive issues. This study
characterized the immunofluorescent expression of kisspeptin and GnRH in the hypothalamus of the male and female taiep rats
using Sprague-Dawley rats as control. Brains of females during oestrous and adult males were cut at 10mm. Using
immunofluorescence, the intensity of kisspeptin and GnRH in the hypothalamus was determined and analysed using the software
ImageJ1.50i. Fluorescence is concentrated in fibre-like structures with neuron shape. An increment in the intensity of the
fluorescence of kisspeptin was observed in male taiep rats compared with SD (0.37+0.02 vs 0.28+0.01, p<0.001). Female taiep
rats during oestrus showed a decrease in the intensity of the fluorescence of kisspeptin structures compared with SD (0.44+0.02
vs 0.57+0.03, p<0.001). There were not any significant changes in the expression of GnRH fibres in the hypothalamus of the
taiep rat compared with SD. Demyelination in the taiep rat affects kisspeptin expression at hypothalamic level, but this does not
affect the expression of GnRH in either males or females, this effect is probably related with the availability of receptors in the
GnRH neuron, this will be evaluated in the future. The decrease in kisspeptin expression in the female taiep rat could be caused
by previously reported low concentrations of oestrogen, given that it is capable of stimulating kisspeptin expression.

Partially supported by VIEP grant 100274222-VIEP2019, DGAPA-PAPIIT grant IN216519. LPMT received a fellowship from
CONACYyT No. 736730.
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A pioneering approach to regulate steroid production using light.

Lee B Smith?, Diane Rebourcet®
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Steroid hormones regulate many crucial physiological processes including reproduction, response to stress, salt balance and
various metabolic processes. Any alteration in their production or activity can have major pathophysiological implications such as
cancers, endocrine disorders (ie polycystic ovary syndrome, Addison disease, hypogonadism, diabetes, stress) [1]. Hormone
replacement therapy is the main treatment for steroid hormone deficiency, yet it involves daily administration and is associated
with various short and long term risks. Thus, there is a recognised need to develop safer and more effective therapies to support
steroid hormone production to maintain lifelong health. New technologies such as nano-implants inserted under the skin are
being developed and could allow the assessment and controlled release of steroid with a single injection.

Steroid production (steroidogenesis) in the gonads/adrenals is regulated by the hypothalamic-pituitary axis. The Luteinising
hormone (LH) and the adrenocorticotropic hormone (ACTH) bind respectively to their receptor (LHCGR) on the surface of Leydig
cells and (MC2R) in adrenal cells. This activates the adenylate cyclase/cAMP production and regulate key enzymes in the
steroidogenic pathway [2]. In this project, we developed a new way to control steroidogenic cell function using light-based system
[3-4] bypassing the necessity of LH or ACTH binding to their receptors. We used a cell culture system to provide proof of concept
that these optogenetic tools can efficiently activate LH and ACTH pathways, and induce endogenous steroid production. Our
preliminary data in MLTC1 cells demonstrate that, following transfection of optogenetic construct, light (~470nm) exposure
significantly stimulates steroid production. These novel findings provide the basis of a new technology that could be harnessed
to develop new therapeutic strategies to control of steroid production, with the potential to transform the management of
pathologies associated with steroid deficiency, with the likely benefits (reduced (i) side-effects, (ii) treatment burden and fine-
tuned dosing regimens).

Zitzmann M. Andrology 2020, 8(6):1598-1605.

Richards JS. Mol Endocrinol 2001, 15(2):209-218.

Mansouri M, Strittmatter T, Fussenegger M. Adv Sci (Weinh) 2019, 6(1):1800952.
Kushibiki T, Okawa S, Hirasawa T, Ishihara M. Gene Ther 2015, 22(7):553-559.
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The human genome encodes thousands of natural antisense long noncoding RNAs (IncRNAs); they play the essential role in
regulation of gene expression at multiple levels, including replication, transcription and translation. Dysregulation of antisense
IncRNAs plays indispensable roles in numerous biological progress, such as tumour progression, metastasis and resistance to
therapeutic agents. To date, there have been several studies analysing antisense IncRNAs expression profiles in cancer, but not
enough to highlight the complexity of the disease. In this study, we investigated the expression patterns of antisense INcRNAs
from osteosarcoma and healthy bone samples (24 tumour -16 bone samples) using RNA sequencing. We identified 15 antisense
IncRNAs (RUSC1-AS1, TBX2-AS1, PTOV1-AS1, UBE2D3-AS1, ERCC8-AS1, ZMIZ1-AS1, RNF144A-AS1, RDH10-AS1, TRG-
AS1, GSN-AS1, HMGA2-AS1, ZNF528-AS1, OTUD6B-AS1, COX10-AS1 and SLC16A1-AS1) that were upregulated in tumour
samples compared to bone sample controls. Further, we performed real-time polymerase chain reaction (RT-qPCR) to validate
the expressions of the antisense INcRNAs in 8 different osteosarcoma cell lines (Sa0S-2, G-292, HOS, U2-0S, 143B, SJSA-1,
MG-63, and MNNG/HOS) compared to hFOB (human osteoblast cell line). These differentially expressed IncRNAs are potential
therapeutic targets and biomarkers for osteosarcoma.
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Targetting mitochondrial dysfunction for the prevention of diabetic kidney disease
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Background:

Diabetic kidney disease (DKD) affects approximately one third of people with diabetes, greatly increasing the chance of
cardiovascular disease and mortality. Current treatment strategies are limited to partially slowing down disease progression.

Mitochondrial dysfunction has been shown to be an important factor in the development and progression of DKD, with the high
metabolic demands i mposed by diabetes overwhelming the kidneyds c:

Here we propose that a portion of the people more susceptible to developing DKD may have underlying mitochondrial deficiencies
and test the efficacy of a novel treatment designed to improve mitochondrial function, here named MitoA, in preventing the onset
and/or severity or DKD in a mouse model of Type 1 Diabetes.

Methods

Mice, both wildtype and NDUFS6*" (mitochondrial protein in electron transport chain), where induced with Type 1 diabetes (T1D)

using streptozotocin and administered with # KkdntBoddglucosacodtolug t arget
was assessed by taking weekly BG levels, performing an oral glucose tolerance test (OGTT) and by measuring HbAlc levels.

Kidney function/damage was assessed by measuring the glomerular filtration rate (via clearance of FITC-sinistrin), the albumin

to creatinine ratio (UACR) and via histology (e.g., the glomerular sclerosis index).

Results

The diabetic mice with genetically exposed mitochondrial dysfunction (NDUFS6*") had a decreased weekly area under the curve
(AUC) for blood glucose levels (P=0.006) and for the OGTT blood glucose AUC (P=0.0006), with the treatment showing no
statistically significant effect.

Conclusion

Increasing our understanding of the role of dysfunctional mitochondria in DKD progression may provide new, much needed
therapeutics to halt the progression of kidney damage in people with diabetes.
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Ovarian granulosa cell tumours (GCT) are hormonally active cancers characterised by indolent growth and late, invasive relapse.
Aside from surgery the therapeutic options are very limited. We have previously reported a combination of activating the nuclear
receptor peroxisome proliferator-activated receptorrg a mma ( PPARDJ) a n ¥-linked inhiblor df apoposist photein

(XIAP) as a potential specific therapeutic approach for GCT?. PPAROS, which impedes proliferation
differentiation in granulosa cells, is highly expressed in GCT. XIAP is also highly expressed in GCT. As a potent inhibitor of
apoptosis, XIAP is an attractive therapeutic target. Cevetdli ned XI AP

proteins involved in metabolic processes? The GCT cells eventually undergo apoptosist. We performed RNA-seq analysis on



GCT-derived KGN cells after combined PPAR2 ac t-mimetics)i GermerattedRNA-i gl i t azon
seq libraries were sequenced (average of 50 million reads/sample). Data analysis utilised the RNASik pipeline (Monash
Bioinformatics Platform), followed by DEGUST analysis to establish transcriptomic profiles. Preliminary analysis identified 165
di fferentially ex p raetisatedXAP dgnbibited KGN aells, F®¥AdR which were upregulated (FDR 0.05, fold
change>2). Gene Set Enrichment Analysis identified functionally related sets of genes involved in metabolic processes and
cytokine-mediated signalling. We further validated the expression of two of the upregulated genes using RT-PCR. We found that
PPAR2 activation/ XI| AP -fold tipreduiation af 6C motf eheraakine 20 (CCL20), a cytokine implicated in
ovarian follicular cell differentiation. A 9-fold upregulation of Ras related glycolysis inhibitor and calcium channel regulator (RRAD)
was also observed. RRAD is a GTP-binding protein and is associated with type Il diabetes. Further work is being conducted to
understand the basis of this upregulation. This study improves our understanding of the molecular mechanisms in GCT
pathophysiology as well as enabling identification of new therapeutic targets.

1. Leung DTH, Nguyen T, Oliver EM, Matti J, Alexiadis M, Silke J, Jobling TW, Fuller PJ and Chu S. (2019) Molecular
Cancer Therapeutics 18(2):364-375.

2. Leung DTH, Rainczuk A, Nguyen T, Stephens A, Silke J, Fuller PJ, & Chu S. (2019) Journal of Proteome Research. doi:
10.1021/acs.jproteome.8b00917.
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Male sex is determined by expression of the Y chromosome gene SRY in the week 6 human XY embryonic gonad specifying its
development into a testis; in the absence of SRY, the XX gonad develops into an ovary. Sex determination is a useful model to
study cell fate decisions. The embryonic gonads are bipotential, and SRY differentiates the somatic cells into Sertoli cells that
would otherwise become ovarian granulosa cells.

In about 1% of live births intersex conditions occur where babies are born with gonads typical of neither sex. The underlying
molecular basis of intersex remains unknown in many forms?, in part due to the lack of manipulatable models that recapitulate
human sex determination. Mouse genetic models cannot be relied upon exclusively to recapitulate human intersex conditions,
and show limitations such as functional redundancy, gene dosage or genetic buffering (alternative pathways existing for the same
functional outcome) often resulting in no phenotypic consequence?. Furthermore, differences of gene expression thresholds and
genetic robustness between humans and mice are becoming apparent®.

A human in vitro model that can be used to model Sertoli cell function is NT2/D1, a multipotent clonal cell line derived from a
testicular tumour®. NT2/D1 cells can model a variety of human developmental processes. Undifferentiated, they model early
events in male sex determination, showing SRY activation of endogenous SOX9. Differentiated, they model neuronal
development® or smooth muscle development® under different treatments.

We have established an NT2/D1-Cas9 cell line, and characterised these cells via a suite of cell phenotyping assays including
XCELLigence® RTCA and HoloMonitor® live cell imaging. We will discuss their application to validate candidate intersex genes,
deleted t o assess their individual gene contributions to éfertoli ce
migration, tight junction formation and germ cell maintenance.

1. 1.Ledn N, Reyes A, Harley V. (2019) A clinical algorithm to diagnose differences of sex development. Lancet Diabetes
Endocrinol 7(7):560-574

2. 2. Barbaric |, Miller G, Dear TN (2017) Appearances can be deceiving: phenotypes of knockout mice. Brief Funct Genomic
Proteomic 6(2):91-103. doi: 10.1093/bfgp/elm008.

3. 3.GonenN, Quinn A, OO0Neil | -BadyeR ®R01i® NamzahLevEls of Sox9\Erplession in the
Developing Mouse Testis Depend on the TES/TESCO Enhancer, but This Does Not Act Alone. PLOS Genetics 13(1):
e€1006520. https://doi.org/10.1371/journal.pgen.1006520

4. 4. Knower KC, Kelly S, Ludbrook LM, Bagheri-Fam S, Sim H, et al. (2011) Failure of SOX9 Regulation in 46XY Disorders
of Sex Development with SRY, SOX9 and SF1 Mutations. PLOS ONE 6(3): e17751.
https://doi.org/10.1371/journal.pone.0017751

5. 5. Pleasure SJ, Lee VM-J (1993) Ntera 2 cells: a human cell line which displays characteristics expected of a human
committed neuronal progenitor cell. J. Neurosci. Res 35(6):585-602

6. 6. Chadalavada R, Houldsworth J, Olshen A, Bosl G, Studer L, Chaganti R (2005) Transcriptional program of bone
morphogenetic protein-2-induced epithelial and smooth muscle differentiation of pluripotent human embryonal carcinoma
cells. Funct Integr Genomics 5(2):59-69. doi: 10.1007/s10142-005-0132-7
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Perhexiline-associated hypoglycaemia
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Case

A 75-year-old female was admitted with severe hypoglycaemia (blood glucose 1.3mmol/L) and associated neuroglycopaenia.
Relevant medical history included longstanding type 2 diabetes mellitus, end-stage renal failure secondary to diabetic
nephropathy (on haemodialysis) and ischaemic cardiomyopathy.



She reported recent onset recurrent hypoglycaemia with blunted adrenergic symptoms. HbAlc was 6.7%. Risk factors for
hypoglycaemia included exogenous insulin (insulin glargine 100u/mL 10 units nocte, insulin aspart 4 units pre-meal), renal
impairment, reduced carbohydrate intake and perhexiline 100mg orally twice daily (commenced three months prior for angina).
Retrospective review of subcutaneous insulin charts and blood glucose levels prior to perhexiline initiation did not reveal
hypoglycaemia.

Exogenous insulin was ceased, and hypoglycaemia persisted for three days. This raised suspicion for possible perhexiline-
associated hypoglycaemia. A perhexiline level was measured, with a result of 535ug/L (150-600), and OH-Perhexiline/Perhexiline
ratio of 6.2ug/L, suggesting extensive metaboliser status. Notably, the perhexiline level measured ten days post-initiation was
threefold lower (150ug/L). Plasma insulin and c-peptide were analysed on the hypoglycaemic venous sample and were mildly
elevated at 14mU/L (2-23) and 2.7nmol/L (0.3-1.4) respectively, consistent with renal impairment.

Perhexiline was ceased, with improvement in appetite and resolution of hypoglycaemia two days later. FreeStyle Libre Flash
Glucose Monitoring was used to monitor interstitial glucose post-discharge, with an average glucose of 9.1mmol/L. She
subsequently recommenced basal insulin, with adequate glycaemic control and no ongoing hypoglycaemic burden (HbAlc 7.0%).

Discussion

Perhexiline inhibits mitochondrial carnitine palmitoyltransferase 1, shifting myocardial substrate metabolism from long-chain fatty
acids towards glucose, increasing myocardial efficiency. Caution should be exerted when prescribing perhexiline to patients with
diabetes on insulin or oral hypoglycaemic agents due to secondary changes in myocardial glucose utilisation and potential
iatrogenic hypoglycaemia. Whilst the degree of glucose lowering does not necessarily correlate with perhexiline concentration,
clinicians should remain vigilant for hypoglycaemia given
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We reviewed the literature to evaluate potential associations between vitamins, nutrients, nutritional status or nutritional
interventions and the presence or healing of foot ulceration in diabetes. Embase, Medline, PubMed, and the Cochrane Library
were searched for studies published prior to September 2020. We assessed eligible studies for the association between nutritional
status or interventions and foot ulcers. Fifteen studies met the inclusion criteria and were included in this review.

Six of the articles, by the same team of investigators, raised concerns due to the close similarities between recruited patients and
highly similar outcomes across the set of studies. We are unsure whether this data is reliable. Of the other studies, 3 assessed
vitamin D. In all three, vitamin D deficiency was common in participants with diabetic foot ulcers. One study reported 85%
deficiency rates, another 97.1% and the last 55.7%. Vitamin A, B12, C and E and zinc deficiency are also more prevalent in foot
ulcer patients.

Overall, there is a correlation between poor nutritional status and the presence of foot ulceration or a delay in healing. Because
of heterogeneity, the studies were not suitable for meta-analysis. There is not enough data to reach conclusions about whether
the relationships are causal. However, where a deficiency is identified for any vitamin or nutrient, it should be treated with dietetic
and/or medical supervision. Randomised controlled trials are needed to investigate whether specific nutritional supplementation
improves foot ulcer healing and reduces rates of lower limb amputation.

315
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Objective: This audit aims to review cases of inpatient emergency thyroidectomies performed at Blacktown Hospital, including
patient characteristics and post-operative complications.

Methods: The medical records of all patients who underwent thyroidectomy at Blacktown Hospital between June 2016 and
August 2021 were reviewed. Operative indications, laboratory evaluation, pre-operative medications, clinical features (including
Burch-Wartofsky Point Scale (BWPS)), histopathology and post-operative complications were determined for patients who
underwent emergency thyroidectomy.

per hexil



Results: Of the 181 patients who underwent total thyroidectomy at Blacktown Hospital, 9 (5%) were performed as emergency

surgeries. 8 patients were female, and 1 patient was male, with an age range of 24-53 years. The predominant underlying

pat hol ogy was GravesoO6 disease (8 pat i en-operativedreed4 ranged betweend9.2t i nodul ar
52.5 pmol/L and free T3 ranged between 9.6-46.0 pmol/L. 8 patients received precoper ati ve Lugol és iodine an
received beta blockade. Indications for surgery included thionamide-related complications (6 patients) and uncontrolled

thyrotoxicosis despite thionamide therapy (3 patients). Thionamide-related complications included severe pruritis and rash,

leukopaenia, transaminitis, pancreatitis and febrile neutropaenia. The BWPS was calculated for each patient and ranged

between 5-40 points, with the most common feature being tachycardia. There was no evidence of malignancy on histopathology.

Post-operatively, symptomatic hypocalcaemia occurred in 2 patients and asymptomatic hypocalcaemia occurred in a further 2

patients, all of which were transient. All patients were vitamin D replete with a serum level > 50 nmol/L. Post-operative

hypocalcaemia occurred in the 4 patients with the highest pre-operative free T4 and T3 levels amongst the cohort.

Conclusion: In our experience at Blacktown Hospital, the overall rate of emergency thyroidectomy is low. The most common

indicaton f or emergency thyroidectomy was thionamide intolerance and
disease. Post-operative hypocalcaemia occurred in the patients with the more severe pre-operative biochemical hyperthyroidism.
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Background: Diabetes-related foot disease (DFD) is the leading cause of hospitalisation amongst people with diabetes. The
Multidisciplinary Diabetes Foot Unit (MDFU) at Fiona Stanley Hospital provides interdisciplinary care for hospitalised patients
with DFD. These patients also have significant risks of cerebrovascular, cardiovascular and renal disease and since 2019, we
have adopted a simple written inpatient guideline with instructions on diabetes complication screening and the use of
cardioprotective medications based on the American Diabetes Society Standards of Care. These guidelines were distributed to
all members of the MDFU team including the rotating groups of junior doctors at the beginning of each term along with educational
sessions on the implementation of these guidelines.

Aim: Our objective was to determine if the guideline improved screening for diabetes complications and the use of
cardioprotective medications in patients admitted to MDFU.

Methods: We conducted an observational, retrospective study of patients admitted to MDFU comparing two 6-month periods,
prior to and following the introduction of the guideline.

Results: 84 patients were studied in the first 6-month period and 138 patients were studied in the second 6-month period. HbAlc
was measured in most patients in both phases (90.5% vs 95.7%, P=0.156). Following implementation of the guideline, there was
no difference in screening of urine ACR (33.3% vs 21.0%, P=0.057) or lipid profile (53.6% vs 40.6%, P=0.071). Prescription of
cardioprotective medications including statin therapy and renin-angiotensin aldosterone blockade was common in both groups
but remained unchanged between phases.

Conclusion: Despite the introduction of the guideline, there was no improvement in opportunistic screening or use of
cardioprotective medications in patients hospitalised with DFD, highlighting the challenges of inpatient screening. More research
is required to identify strategies to improve opportunistic diabetes complication screening and cardiovascular risk management
of this complex and high risk patient group.



Table 1. Demographic and clinical characteristics of patients admitted to MDFU at FSH
before (Group 1) and after (Group 2) the introduction of the guideline

Group 1 Group 2 p-value
Dates 1/9/2015 - 1/9/2019 —
29/2/2016 29/2/2020
Number of patients 84 138
Age (years) 62.5+13.2 619+133 0.742
Smoking status (%): 0.968
Never 36.9 384
Ex- 393 384
Current 238 232
Type 2 diabetes (%) 86.9 89.1 0.669
Hypertension (%) 76.2 841 0.160
Dialysis (%) 12 14 >0.999
Hyperlipidaemia (%) 643 76.8 0.047
IHD (%) 36.9 217 0.020
Stroke (%) 143 43 0.011
HbA . checked at 90.5 95.7 0.156
admission or within
last 3 months (%)
HbA 1 (%) 83[7.1-11.2] 9.4[8.0-11.0] 0.062
uACR checked at 333 210 0.057
admission or within
last 6 months (%)
uACR (mg/mmol) 13.7 149 0.873
(1.5-125.5) (2.6-87.5)
Lipids checked at 536 40.6 0.071
admission or within
last 6 months (%)
On statin (%) 72.6 71.0 0.878
On ACE or ARB 61.9 65.9 0.565

(%)

Data are presented as percentages. mean=SD. median [IQR] or geometric mean (SD range).
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Background

Primary aldosteronism (PA) is the most common and potentially curable endocrine cause of secondary hypertension, and carries
a worse prognosis than essential hypertension. Despite the high prevalence of hypertension in patients with chronic kidney
disease (CKD), the screening rates for PA in CKD are unknown.

Methods

In this study, we retrospectively reviewed medical records of 1627 adults with CKD who presented to the nephrology clinics of 2
tertiary hospitals in Melbourne, Australia, between January 2014 and April 2019. In addition to assessing the pattern of screening,
we also evaluated patient-specific factors associated with the decision to test for PA.

Results

Of the 600 patients included in the final analysis, 234 (39%) had an indication for PA screening based on recommendations made
by the Endocrine Society. However, only 33 (14%) were tested. They were younger (median age, 58 vs 72 years), had a higher
mean systolic BP (153 vs 140 mmHg), better renal function (mean eGFR 51 vs 37 mL/min/1.73m?), and lower mean serum
potassium (4.1 vs 4.5 mEg/L) than those who were indicated but not screened. Of the 33 screened patients, an elevated ARR
was noted in 8 patients and a diagnosis of PA was made in 4 patients.

Conclusions

The screening rate for PA is low in a CKD population, especially in patients who are older, have a lower eGFR and normal serum
potassium. The consequences of undiagnosed PA in this select population may be substantial due to the cardiovascular and
renal sequelae associated with untreated disease.
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An integrated approach is needed to achieve durable weight loss and improvements in metabolic health, that is not only
anthropometric-centric but also as a chronic disease complication-centric. The last 18 months with the COVID-19 pandemic has
challenged care provision and the ability to optimise weight management for society overall. The literature indicates a consistent
finding of adverse outcomes with COVID-19 in individuals with the metabolic syndrome.

Aim: To evaluate the results of patients receiving individualised multidisciplinary care from specialists in endocrinology, dietetics,
exercise physiology, and surgery at the Healthy Weight Clinic (HWC).

Methods: A retrospective chart review was conducted to identify patients who attended an initial consultation at HWC between
March 2017i March 2019 and followed up through the pandemic thus far. Changes in weight, BMI, waist circumference,
percentage weight loss, and body composition outcomes and obesity related complications were evaluated. Analysis during the
2020 lockdown was also performed.

Results: 199 of the total 239 patients followed up at the HWC and were treated by the multi-specialist team (83.3% reattendance
rate). Average baseline weight was 106.9kg(21.2kg SD) and BMI 37.9kg/m2(7.1 SD). Of patients who reattended the clinic the
mean final weight change was -9.0kg(11.1 SD) equating to -7.9% mean body weight change. With multidisciplinary support
patients maintained weight loss during the pandemic or with re-engagement with clinical care were able to re-achieve weight
loss. 38.4% of patients who returned reduced their BMI class by at least one class and improved their obesity related
comorbidities, improving their stage of obesity.

Conclusion: Multi-specialist holistic care provides clinically significant weight loss with better outcomes in the patients regularly
following up with the team both in the medical and surgical sub-cohorts, especially during the COVID-19 pandemic. Our results
also demonstrate that there is an improvement in metabolic co-morbidities with holistic care.
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Objectives: Hypokalaemia is a potential complication of diabetic ketoacidosis (DKA). We assessed the impact of a revised DKA
protocol on the prevalence of hypokalaemia during treatment at our tertiary centre.

Methods:Ret rospective audits were conducted on adult patients (018 ye
capillary ketones>1.0mmol/L) admitted between Jan 2016 i December 2016 (cohort 1) and September 2020 i July 2021 (cohort
2) following implementation of a revised DKA protocol with a faster intravenous potassium replacement rate on the wards.
Results: Cohort 1 consisted of 59 patients (mean age 43.5+20.4yrs; 88% type 1 and 12% type 2 diabetes) with 68 episodes of
DKA. Cohort 2 included 58 patients (mean age 42.8+20.8yrs; 83% type 1 and 17% type 2 diabetes) with 68 DKA episodes.
Hypokalaemia (serum potassium <3.5mmol/L) occurred in 5.9% at presentation in cohort 1 and 2.9% in cohort 2 (P=0.408). In
the first 48 hours of treatment, 54.4% and 38.2% developed hypokalaemia in cohorts 1 and 2, respectively (P=0.103).
Hypokalaemia was mild (3.0-3.4mmol/L) in 39.7% vs 34.6%, moderate (2.5-2.9mmol/L) in 10.3% vs 6.7%, and severe (2.0-
2.4mmol/L) to critical (<2.0mmol/L) in 4.4% vs 0% (P=0.568). Intensive care unit (ICU) admission occurred in 36.8% in cohort 1
(median ICU length of stay (LOS) 2 days) and 41% in cohort 2 (median ICU LOS 1 day). In both cohorts, median hospital LOS
was 3 days, resolution of DKA within 24 hours (pH >7.3 with capillary ketone <1.0mmol/L) occurred in >90%, and no arrhythmia
or in-hospital mortality was observed.

Conclusions: The introduction of a revised DKA protocol appears to have mitigated the rate of severe and critical hypokalaemia
during treatment. However, the prevalence of hypokalaemia during treatment remains high, with a 10 to 15-fold increase in the
first 48 hours, highlighting the need to remain vigilant of this complication.
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Objectives: Hypophosphataemia is commonly associated with the treatment of diabetic ketoacidosis (DKA). However, literature

on the dynamics of serum phosphate and determinants of hypophosphataemia in DKA remains scarce. We evaluated the change

in serum phosphate during DKA treatment and assessed whether acidosis severity on admission was related to the degree of
hypophosphataemia.

Methods: Aretrospect i ve review of adult patients (aged 018 years) with DKA
ketones >1.0mmol/L) admitted between September 20208 July 2021. Those without a serum phosphate (Pi) at presentation or

serial Pi during DKA treatment were excluded.

Results: Of 75 DKA episodes, 36 in 28 patients, meantstandard deviation (SD) age 45.4+20.2yrs, 75% type 1 and 25% type 2

diabetes, met inclusion criteria. At presentation, 58.3% were hyperphosphataemic (Pi>1.50mmol/L). Initial Pi (mean+SD

1.68+0.61mmol/L) correlated with initial serum glucose (r =0.522, P=0.001), but not serum creatinine (r =0.185, P=0.281). Pi

decreased during treatment in all cases (mean+SD Pi reduction 1.19+0.67mmol/L, mean+SD nadir Pi 0.49+0.25mmol/L), with a
hypophosphataemic (<0.75mmol/L) nadir Pi in 83.3% and severe hypophosphataemia (<0.32mmol/L) in 16.7%. Initial serum

bicarbonate correlated with nadir Pi (r =0.582, P<0.001). Using linear regression, every 1.0mmol/L decrease in serum bicarbonate

was associated with an average reduction of 0.05mmol/L in Pi. Mean+SD initial bicarbonate differed between those with a nadir

Pi <0.5mmol /L and O0.5mmol /L ( =008 wiermas thbsé with sesere hypoplospBatagmiemo | / L,

had a mean+SD bicarbonate of 7.8+4.4mmol/L vs 10.7+6.0mmol/L(P=0. 270) compared with those with n
No adverse effects of hypophosphataemia on morbidity or mortality were noted.

Conclusion: There is a significant relationship between the degree of metabolic acidosis at presentation and the extent of
hypophosphataemia during DKA therapy. Clinicians should be vigilant of the risk of severe hypophosphataemia during DKA

treatment in patients with profound acidosis, particularly in those with a serum bicarbonate of <10mmol/L.
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OBJECTIVE: To assess patient satisfaction and metabolic effects of a new oral contraceptive containing estetrol (E4) 15mg and
drospirenone (DRSP) 3mg.

BACKGROUND: E4 is an estrogen exclusively produced by the human fetal liver. E4 plus DRSP demonstrated high contraceptive
efficacy and an excellent safety profile in two phase-3 trials performed in Europe/Russia and North America.

METHODS: Data is derived from two separate 6-cycle, phase-2 studies in healthy participants.

E4/DRSP (n=79) participants provided data pertaining to well-being and satisfaction (Subject Satisfaction and Health-Related
Questionnaire) in an open-label, multi-centre, dose-finding, parallel study with estradiol valerate (E2V)/dienogest (DNG) (n=78)
as reference.

The impact of E4/DRSP (n=38) on endocrine and metabolic parameters was evaluated in a randomized, open-label, controlled,
3-arm, parallel study compared with ethinylestr adi o | (EE) 30eg/levonorgestrel (LNG) 150¢g
(n=31). Median percentage changes from baseline to cycle 6 were assessed.

RESULTS: Overall well-being scores for E4A/DRSP were comparable with E2V/DNG. At cycle 6, 73.1% of subjects were (very)
satisfied using E4/DRSP vs. 67.6% subjects using E2V/DNG. The number of women willing to continue with the assigned study
treatment was the highest in the 15mg E4/ DRSP group (82.1%)

Compared with EE/LNG and EE/DRSP, E4/DRSP induced less pronounced changes in cortisol (+26.0% vs. +109.0% and
+107.0%), cortisol binding globulin (+40.0% vs. +152.0% and +140.0%), thyroxine binding globulin (+17% vs. +37% and +70%)
and angiotensinogen (+75.0% vs. +170.0% and +206.5%). E4/DRSP had minimal lipid effects, with the largest effect on
triglycerides (+24.0%), similar to EE/LNG (+28.0%) and less than EE/DRSP (+65.5%). E4/DRSP had no effect on carbohydrate
metabolism and TSH remained relatively stable in all treatment groups. No clinically relevant changes in blood pressure or pulse
rate were observed.

CONCLUSION: E4/DRSP is associated with a high-user satisfaction. Compared to EE-containing contraceptives, E4/DRSP has
limited effects on endocrine and metabolic parameters.
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Purpose: While personal impact and patient experience following a hip fracture is well documented, the patient illness experience
following non-hip minimal-trauma-fractures (MTFs) (e.g.: distal radius, vertebral and humeral) is rarely studied. We sought to
explore the patient experience and expectations of fracture care in an acute tertiary hospital for non-hip MTF



patients. Understanding the patient experience and journey from fracture to recovery, can help enable implementation of patient-
centered care post MTFs.

Methods: Interpretive phenomenological analysis (IPA) was adopted, which is well suited to explore how participants make sense
of their world and experiences. Participants were recruited from the Liverpool Hospital Osteoporosis Refracture Prevention Clinic.
Semi-structured interviews exploring illness experience and impact of the fracture were conducted until thematic saturation was
reached.

Results: Twelve women and 3 men aged from 59 to 79 years old were recruited in the study until thematic saturation was
reached. Four themes were identified through the patient interviews in their experience post fracture: Fear of another fracture,
impact of the fracture, gratitude for the service and behaviour change post fracture.

Conclusion: The impacts of hip fractures are well documented in the literature, however, the impact of non-hip MTFs and the
impact on the patient as a consequence remains to be investigated. Our findings assist in understanding the patient experience
of those individuals who have sustained a non-hip MTF. There is a need for providing education, pharmacological treatment
options, exercise and dietary advice, emot i-bactarédpaimnd soci al
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Background

IGF-1 has long been a difficult analyte to measure, with well documented assay shifts in 2012. It became apparent that our current
reference intervals (RI) were too high in the paediatric population and too low in the adult population. Issues around insufficient
age partitioning in the paediatric population were also present.

Aims

To establish improved RIs for IGF-1, based on data from the local West Australian population. Assess the total variability (both
biological and analytical) of IGF1.

Methods

IGF- 1 results between 2016-20, performed in PathWest laboratories, were assessed with gross outliers removed from the data.
The remaining top and bottom 5 centiles were removed, leaving results that lie between the 5" and 95™ centiles. Within the data
set, patients with no history of pituitary disease or growth hormone disorder, who had 3 of more serial IGF1 tests done were
identified, and analysed to assess total variability in IGF1.

Results

The resulting dataset contained 6943 results from 4230 patients. This data was used to derive a refence interval using local data
as well as centile based continuous reference intervals. This data set is far larger than the 1500 patients used to derive the
existing reference interval (as per kit insert) [1]. Within the data set, 91 patients with 301 results were identified as having no
pituitary disease and had serial IGF1 measurements as part of an annual cardiovascular risk assessment. These results were
used to assess IGF 1 variability.

Conclusion

Use of local data with a large number of patients and results is likely to provide a more reliable reference interval for our local
population. Continuous centile based reference intervals may help identify patients whose results remain within the reference
interval but whose centile has changed markedly.

support



Table 1

20to <25 113 - 407 116-358
25to <30 100 — 380 117-—-329
30to <35 87 - 353 115—307
35 to <40 87327 105 —284
40 to <45 80327 101 - 267
45 to <50 80287 54-252
50 to <55 73287 87 -238
55 to <60 67 -273 81-235
60 to <65 67 -273 F5-212
65 to <70 60-273 69 - 200
J0to <75 60-273 b4 - 138
75 to <80 53 -260 25 -177
80to <85 47 —-233 55 - 166
85 to <50 47 —-220 =

S0 to <120 40 - 207 =

Table 1 demonstrates the difference between reference intervals derived from local data (in bold)
and those provided by the kit insert.

1. Siemens Immulite 2000 IGF-1 reagent kit insert
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Background: Indeterminate thyroid nodules (Bethesda Ill) are challenging to characterise without diagnostic surgery. Auxiliary
strategies including molecular analysis, machine learning models and ultrasound grading with TI-RADS can help to triage
accordingly, but further refinement is needed to prevent unnecessary surgeries and increase positive predictive values.

Design: Retrospective review of 88 patients with Bethesda Il nodules who had diagnostic surgery with final pathological
diagnosis.

Measurements: Each nodule was retrospectively scored through TI-RADS. Two deep learning models were tested, one
previously developed and trained on another dataset, mainly containing determinate cases and then validated on our dataset
while the other one trained and tested on our dataset (indeterminate cases).

Results: The mean TI-RADS score was 3 for benign and 4 for malignant nodules (p=0.0022). Radiological high risk (TI-RADS 4,
5) and low risk (TI-RADS 2,3) categories were established. The PPV for the high radiological risk category in those with >10mm
nodules was 85% (CI 70-93%). The NPV for low radiological risk in patients >60years (mean age was 100% (Cl 83-100%). The
AUC value of our novel classifier was 0.71 and differed significantly from the chance-level (p=0.0009).

Conclusions: Novel radiomic and radiologic strategies can be employed to assist with pre-operative diagnosis of indeterminate
thyroid nodules.
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Introduction:

Approximately 7.5% of adult Australians have diabetes mellitus (DM); 25% of hospital inpatients have DM. Inpatient
hypoglycaemia occurs frequently but its significance is under recognised.

Aims:
To determine the incidence of and predictors for inpatient hypoglycemia, and the association of hypoglycaemia with mortality and
hospital length of stay (LOS) in an Australian tertiary hospital.

Methods:

All patients admitted to Nepean Hospital over 12 months from July 2018 to June 2019 who experienced an inpatient
hypoglycaemic event (HE), defined by capillary blood glucose level<4mmol/L, were included. HE patients were assigned to two
groups: those with a diagnosis of DM and those without. The control group comprised randomly selected inpatients admitted over
the same time period with a DM diagnosis but no HE.

Data extracted from electronic medical records (eMR) included: age, gender, length of stay (LOS), diabetes type, kidney injury,
serum albumin, nutritional state dietitian assessed), presence of active malignancy, HbAlc, BMI, hypoglycaemic medications,
hypoglycaemic awareness, medical team documentation of HE, in-hospital mortality and 12-month mortality.

Results:

251 hypoglycaemic events were identified: 202 (80%) in patients with DM and 49 (20%) without diabetes. 200 patients with DM
without a HE formed the control group.

Risk factors for a HE included being malnourished (p=0.03), basal-bolus insulin use (p<0.01), mixed insulin use (p=0.01) and
sulphonylurea use (p=0.03).

In patients with DM, comparing those with and without HE: median LOS was three-fold higher (12 versus 4 days), mean in-patient
mortality was 3 fold higher (10% versus 3%) and mean 12-month mortality was 4-fold higher (22.5% versus 5.5%). Patients
without DM with HE had a 34% 12-month mortality.

Conclusion:

Inpatient hypoglycaemia is common and is associated with a trebling of inpatient mortality, hospital length of stay and a 4-fold
increase in 12-month mortality. Further research into preventative measures is urgently needed.
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Aims

Preventing post-exercise hypoglycaemia in individuals with Type 1 diabetes (T1D) is challenging with no clear guidelines to
prevent hypoglycaemia after exercises of different intensities. The aim of this study was to explore glycaemic profiles over 24
hours following exercise of different intensities in individuals with T1D in a free-living setting.

Methods

This study was a secondary analysis of data collected in individuals with T1D, as part of a larger lab-based four-arm randomised
counterbalanced study examining the carbohydrate requirements to maintain euglycaemia for different exercise intensities. Eight
participants with T1D (mean+SD age 25.1+5y; HbAlc 7.9+0.8%) receiving continuous subcutaneous insulin infusion, were tested
on four separate occasions, on cycle ergometers for up to 40 min at four exercise intensities (VO zpeak 0f 35%,50%,65%,80%).
Data from continuous glucose monitoring system for 24 hours post-exercise were analysed using paired t-tests and Wilcoxon
signed-rank tests. The outcomes of this study were the percentage of time spent in range (TIR) and rate of prevented or actual
hypoglycaemic events in the 24 hours post-exercise.

Results

The percentage of TIR at 35%, 50%, 65% and 80%VOgpea Were 50.77+23.01%, 60.44+17.74%, 53.55+23.91% and
57.15N15. 07% respectively with no statistical diff er eevened
or actual hypoglycaemic events/day for exercise at 35%, 50%, 65% and 80%VOpeak Were 3.01 (95% ClI: 1.72, 4.88), 3.13 (95%
Cl: 1.89, 4.94), 2.51 (95% CI: 1.29, 4.38) and 3.43 (95% CI: 1.96, 5.58) respectively with no differences between groups.
Conclusion

There was no difference in hypoglycaemic events 24 hours following exercise of four intensities. The small sample size and
missing data might have diminished the ability of the study to detect effects of exercise. Our data can be used for further research
to design an adequately powered study to determine the effect of exercise intensity on glycaemic control.
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Introduction:

AiLong COVI DO has been used in the I|literature to des-t9 Intbrien
result of the Australian prospective study (the ADAPT study) showed 40% of the participants had ongoing fatigue, shortness of
breath, and chest tightness after 9.8 weeks of diagnosis. The impact of COVID on diabetes long term is currently unknown.
Objective:

We previously characterised 8 patients with type 2 diabetes admitted to Westmead Hospital ICU with COVID-19 between 20
March and 1 May 2020. For this study, we aim to assess the impact of COVID-19 infection on glycaemic control of these patients
6-18 months after their initial COVID-19 diagnosis.

Methods:

We followed up on the glycaemic control and diabetes therapy used 6-18 months post COVID-19 infection. Medication list was
confirmed through documentation in the COVID follow-up clinic. HbAlcs were obtained through the hospital and external
pathology laboratories.

Results:

Eight out of nine patients with type 2 diabetes were admitted to Westmead Hospital ICU with COVID-19 in 2020. Mean HbAlc
was 8.9 % at admission. All patients required high insulin doses during their peak inflammatory response. 6 to 18 months post
COVID-19 infection, their mean Hbalc was 7.5%. Only one patient was on insulin prior to admission however four patients were
discharged on insulin therapy. At time of analysis, only one patient remained on insulin therapy. Patients who were on oral
hypoglycaemic agents at time of admission had not required escalation of therapy in this study. All patients had follow-up
pulmonary function test and four patients had reduced total lung capacity. Their FEV1/FVC and diffusing capacity of lung were
within normal limits.

Conclusion:

Our study showed no evidence of detrimental effects of COVID affecting their glycaemic control. Analysis on a bigger cohort of
COVID patients in future is warranted for further investigation.
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Phaeochromocytoma- a single centre experience
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Background and Aims

Phaeochromocytomas are rare, highly vascularised neuroendocrine tumours arising from the chromaffin cells of the adrenal
medulla®. These catecholamine secreting tumours occur in less than 0.2- 0.6% of patients with hypertension?. Serious
cardiovascular morbidity and mortality is associated if left untreated. Standard approach involves pharmacological management
of blood pressure and subsequent surgical resection. Despite treatment, these individuals are at long term risk of metastases
and disease recurrence.

The aim of this study is to describe the prevalence, clinical spectrum, biochemical profile, preoperative management, surgical
and longer term outcomes of phaeochromocytoma patients at Lyell McEwin Hospital, a tertiary centre in South Australia.
Methodology

Retrospective review of case records of histologically proven cases of phaeochromocytomas from 2010 to 2021. Data presented
will include demographics, symptomatology, history of hypertension, history of known adrenal lesion, investigations, time from
diagnosis to surgery, peri operative blood pressure control, intra and post operative complications and follow up post surgery.
Results

Phaeochromocytoma was histologically diagnosed in 13 patients from 2010 to 2021. 11 were surgically operated on and 2 are
awaiting surgery. 3 of the 11 cases operated on have since died. Further data is currently being analysed and demographics,
investigations, complication rates and post operative progress will be presented in detail.

Conclusion

Through the comparison of our findings with available guidelines and published data from other single centres internationally, this
will assist with the development of a protocol for the preoperative management and standardisation of care of
phaeochromocytoma patients in our centre.

1. 1. Lenders JWM et al. Pheochromocytoma and Paraganglioma: An Endocrine Society Clinical Practice Guideline, The
Journal of Clinical Endocrinology & Metabolism, Volume 99, Issue 6, 1 June 2014, Pages 19151 1942
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Thyroid cancer diagnoses are the third fastest rising cancer diagnosis in the USA alone. Despite thyroid cancer patients generally
having an excellent prognosis, it has been shown that elderly patients are more likely to undergo sub-therapeutic management,
despite having more aggressive disease. This study addresses the risk of mortality and morbidity in elderly patients undergoing
thyroid surgery for thyroid cancer. This study quantitatively investigated the risks of elderly patients who underwent thyroidectomy
for thyroid cancer regarding mortality/survival, recurrence of disease, and complications arising from thyroidectomy. A systematic
search and meta-analysis of journal articles was carried out using the electronic databases PubMed and Medline. These articles
contained epidemiological evidence of mortality and recurrence of disease in patients within two groups: above the age of 60,
and below the age of 60; who are treated for operatively thyroid cancer and data involving complications following total
thyroidectomy were included in the meta-analysis for this study. The meta-analysis consisted of a total of 16 studies which met
the inclusion and exclusion criteria. This study confirmed that patients have increased risk of recurrence (HR 4.84; 95% CI =
2.22-10.52; 12=0.00; P=0.98) including increased risk of lymph node recurrence and distant metastases. Additionally, there was
an increased risk of complications (OR 1.82; 95% CI = 0.88-3.77; 12 =77.01; P = 0.005) following thyroidectomy compared to
patients in the younger cohort. This study also qualitatively compared survival data between the two age cohorts, and identified
a reduced overall survival and disease free survival for elderly patients. This study puts forth evidence for the classification of
elderly patients as higher risk of mortality and morbidity following total thyroidectomy for thyroid cancer and puts further emphasis
on early detection and intervention.
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The incidence of thyroid cancer has been previously reported to be on the rise around the world. A study in the USA had shown
a tripling of diagnoses between 1975 and 2009[1]. It is thought to be due to better detection of small primary cancers because of
improved ultrasound techniques. This study aims to determine if the trend of increasing incidence of thyroid cancer continues in
Australia. This study used data cubes obtained from the Australian Institute of Health and Welfare (AIHW) and were analyzed to
assess trends in thyroid cancer diagnosis over the period from 1982-2017. Results of the analysis shows an approximate 10-fold
increase in the incidence of thyroid cancer over 35 years. 361 Cases in 1982 compared with 3154 cases in 2017. The number of
thyroid cancer cases was predicted to rise to 3830 new cases in 2021. Incidence and mortality in Australia are higher than the



WHO standards. Despite this, mortality per case has been shown to be decreasing over time. Operative management of has
shown a preference toward hemithyroidectomy over total thyroidectomies overall. The current projections in the AIHW data cubes
do not consider the impact that the SARS-COV-19 virus on the health care system and flow on effect for thyroid cancer diagnoses
in Australia [2]. This consideration will likely cause a significance reduction in the number of new cases diagnosed and the trends
of mortality and operative management are likewise expected to be affected. This study provides reference trends of incidence,
mortality, operative management of thyroid cancer in Australia over an interval of 35 years.

1. Davies, L. and H.G. Welch, Current thyroid cancer trends in the United States. JAMA Otolaryngol Head Neck Surg, 2014.
140(4): p. 317-22.

2. te Marvelde, L., et al., Decline in cancer pathology notifications during the 2020 COVID-19-related restrictions in Victoria.
Medical Journal of Australia, 2021. 214(6): p. 281-283.
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Measurement of Quality of Life (QOL) forms an integral part in assessing disease and treatme n t i mpact from the pa
perspective. While prior studies compare the QOL of patients with primary aldosteronism (PA) undergoing surgical management

compared with pharmacotherapy, there is little published data comparing different pharmacological regimens and effect on QOL.

Their varying mechanism of action, side effect profile and efficacy may contribute to different QOL outcomes. An online survey

was distributed through international PA patient support groups to assess patient demographics, baseline health status and QOL.

Using the validated 36-Item Short-Form Health Survey (SF-36), as well as a PA-specific questionnaire, we compared the QOL

outcomes of patients with PA treated with mineralocorticoid receptor antagonists (MRA, spironolactone or eplerenone) and

patients treated with epithelial sodium channel inhibitors (ENaCi, amiloride). Seventy-nine patients with medically-managed PA

(73 taking MRA, 82% female; 6 taking ENaCi, 100% female; mean age 36 years) completed the survey. There were no significant

differences in the body mass index, blood pressure, total number of medications and total number of comorbidities between the

treatment groups. SF-36 scale scores of patients taking MRA tended to be greater in the domains of role-emotional and mental

health compared to those taking ENaCi (62.1 vs 44.4, 61.6 vs 53.3) but lower in the domain of general health (37.5 vs 52.5).

However, the differences did not reach statistical significance. The PA-specific QOL questionnaire tended to demonstrate higher

QOL in the domain of #fAfluid balanceodo in pati ent NosignfitantdfferedMd® A, wi t holt
was observed in SF-36 domains or PA-specific questionnaire between patients taking spironolactone or eplerenone. This study

demonstrated trends towards differences in specific QOL domains between patients treated with MRA or ENaCi. A larger sample

size is required to ascertain the statistical significance of these differences.
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Aim: To assess the glycaemic control and adverse pregnancy outcomes in a multicultural cohort of women with type 1 diabetes.

Method: An audit of the Diabetes in Pregnancy service at Blacktown Hospital was undertaken to identify women with type 1

diabetes between 2010-2020. Data was acquired from the Electronic Medical Record for demographics, trimester specific HbAlc,

treatment approach, and adverse pregnancy outcomes. The primary outcome was to evaluate the proportion of women meeting

optimal glycaemic con't r o | according to ADIPS guidelines (HbAlc O 6.5% in 1s
Secondary outcomes included the assessment of adverse maternal outcomes (pregnancy loss, pre-eclampsia, pre-term labour)

and neonatal outcomes (macrosomia, SGA/IUGR, neonatal hypoglycaemia, respiratory distress), and comparison between

women utilising fingerprick or continuous (CGM) glucose monitoring.

Results: Data on 66 pregnancies were analysed. The mean HbAlc in the 1st, 2nd and 3rd trimesters were 7.6%, 6.6% and 6.9%
respectively with 26%, 17% and 14% of the cohort achieving respective trimester specific glycaemic targets. A total of 102 adverse
pregnancy outcomes occurred (44% maternal, 69% neonatal) in the cohort (Table 1). Pre-term delivery (32%), macrosomia
(28%), and neonatal hypoglycaemia (48%) were the most common events. Nineteen women (29% of cohort) utilised CGM.
Glycaemic control based on HbAlc was similar between the CGM and non-CGM groups at each trimester time point. Macrosomia
occurred less frequently in the CGM (16%, n=3) vs non-CGM group (33%, n=14), with other outcomes similar between groups.
Conclusion: The achievement of tight glycaemic control in pregnancies complicated by type 1 diabetes remains a challenge with
glycaemic targets achieved in only a subset of women. Adverse pregnancy outcomes remain occur frequently in this high-risk
group of women.



TABLE 1 — GLYCAEMIC CONTROL AND ADVERSE OUTCOMES

. Number in target

HbA1c (target per trimester) Mean + SD (%) (% of total)
= 1st trimester (<6.5%) 76115 13 (25.5%)
= 2nd trimester (£6.0%) 6.61+0.9 10 (16.7%)
= 3rd trimester (£6.0%) 6.910.8 7 (13.0%)

Adverse outcomes Number % of pregnancies affected

Neonatal hypoglycaemia 29 47.5
Preterm delivery (< 37 weeks) 20 323
Macrosomia 17 27.9
Neonatal respiratory distress 15 24.6
Pre-eclampsia 10 16.1
SGA/IUGR 6 9.8
Pregnancy loss 5 7.6
Total adverse outcomes 102 84.8
= Maternal 35 43.9
= Fetal/Neonatal 67 69.4

333
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AIMS

Hypertriglyceridaemia is a rare cause of acute pancreatitis (AP). It is worsened by alcohol excess and poorly controlled diabetes

mellitus (DM). There are no recommended guidelines for management, which leads to poor treatment. This audit reviews the
management of hypertriglyceridaemia-induced AP over eight-years.

METHODS

A two-centre retrospective study was conducted for AP over 8.75years. Management of those with elevated triglyceride levels

(definred as O6mmol /L) on admission was reviewed. Data was collected f
RESULTS

Between 01-Nov-2011 and 31-Jul-2020, there were 3850 presentations of AP to either Gold Coast Hospital or Robina Hospital.
75 presentations (1.94%) between 51 patients had elevated triglycerides during admission (mean 52.4 +47.9mmol/L). 81.3% had
documentation that hypertriglyceridaemia was the major contributing cause, whilst the rest were documented as secondary to
acute alcohol ingestion despite elevated triglycerides.

Average length of hospitalisation was 8.45days often under general surgical team. Average patient was 41.92years with BMI of
30.4. All were fasted with IV fluids with 32% requiring insulin infusion and 9% needing plasma exchange. 22.6% required intensive
care admission. 4% required surgical intervention. There was 1 death, due to concomitant sepsis.

In the 42 cases where family history was obtained, diabetes mellitus (21.4%) and hyperlipidaemia (64.2%) were common. Pre-
existing diabetes mellitus affected 50.7%, however HbAlc was measured in only 38.7% (mean 8.73% +3.07%). There was a
high recurrence of AP, with 58.6% having either prior or future episodes.

Endocrinologist opinion was obtained in 42.7% and dietician review in 48%. Only 76% left hospital on pharmacological therapy.
CONCLUSION

Whilst hypertriglyceridaemia is a rare cause of AP, it can be mismanaged with lack of specialist or dietician opinion, and patients
can be discharged without pharmacotherapy. This increases recurrence leading to worsening morbidity.
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Beware small thyroid nodule not just what but where
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A 33 year-old female working as an IT professional and part time soprano was worked up for weight management. Medical history
included asthma and an elevated BMI at 33Kg/m2. Subclinical hypothyroidism was identified with a TSH of 6.0 mIU/L (0.4-3.5)
and T4 of 14 pmol/L (9-19). A palpable thyroid gland prompted ultrasound which demonstrated a 9 x 7 x 6mm left mid-pole nodule
abutting the trachea. It was taller than wide, very hypoechoic, with an irregular margin and TIRADS of 5. FNA biopsy was
consistent with papillary thyroid carcinoma (BETH 6). Surgical review raised concern of the proximity of the nodule to the trachea.
CT demonstrating no discernable fat plane between the nodule and trachea. A complete thyroidectomy was performed without
complication. Histopathology showed an 8mm tumour with lymphovascular invasion in the inferior pole. It had follicular
architecture and extrathyroidal extension at the level of the recurrent laryngeal nerve, which was surgically spared. Multiple other
foci were seen throughout the gland. One 2.5mm lymph node deposit was found contralateral to the primary tumour. This case
raises the importance of appraising the features of each thyroid nodule including location. ATA guidelines may not have prompted
biopsy of this sub-centimetre nodule, and a delay in treatment would have been associated with far greater morbidity in particular
invasion of the recurrent laryngeal nerve, trachea and further metastasis.
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Background

Opioid induced androgen deficiency (OPIAD) is prevalent among opioid users. Testosterone replacement therapy (TRT) can
improve quality of life, body composition and pain sensitivity'. We sought to differentiate clinical characteristics of OPIAD patients
with other hypogonadal males.

Method

Audit was performed on adult male patients diagnosed with hypogonadotropic hypogonadism (early morning testosterone
<10mmol/L, FSH and LH in low-normal range) in a general endocrinology clinic. Exclusion criteria: primary hypogonadism,
pituitary disorder, PSA>4ng/mL and malignancy. Data was analysed using SPSS expressed as mean+SEM and statistical
significance determined at p<0.05.



Results

17 of 46 patients used opioids for >3 months. Buprenorphine (35%) was most common opioid followed by Targin (24%). Baseline

characteristics were as follows:

Age Weight Baseline PSA Prolactin IGF-1 Cortisol | Haematocrit
(years) (kg) testo level {ng/mi) {miu/L) (miU/L) (nmol/L)
(nmol/L)

Opioid 59.7+42 | 1033+7.1 | 4.0:04 06:03 | 287+79 | 19.8:27 | 443199 | 0.40:0.01
(n=17)
Non-opioid | 50.242.6 | 105.4+23 6.5+0.4 0.8:02 | 273+61 | 250+16 | 300440 | 0.45+0.01
(n=29)
P-value 0.06 NS 0.006 NS NS NS NS 0.003

Main indication for opioid use was musculoskeletal pain (96%) and mean morphine equivalent daily dose (MED) was 141+60mg.
MED correlated inversely with baseline testosterone (p=0.006). Opioid users reported more fatigue (100%) but less libido (12%)
and erectile dysfunction (12%) compared to non-opioid users (p<0.01). Hypogonadal symptoms were unrelated to opioid-type
when testosterone, weight, and MED were considered. Anaemia (Hb<130g/L) was significantly associated with opioid use (11.8%
vs none) (p<0.01). There were no significant associations with other co-morbidities (e.g. osteoporosis, diabetes, cardiovascular
disease, depression).

Thirty-nine patients received intramuscular testosterone undecanoate (Reandron). Treatment led to rise in haemoglobin and
testosterone levels. It was also associated with symptomatic improvement and reduced self-reported pain.

Conclusion

OPIAD is under-recognised, and highly prevalent. In this audit, opioid users had significantly lower baseline testosterone levels
and lower haematocrit values. All opioid users complained of fatigue and a significant proportion had mild anaemia. TRT leads
to symptomatic improvement and increased testosterone levels.

1. Ho K. Opioid-induced androgen deficiency (OPIAD): prevalence, consequence, and efficacy of testosterone replacement.
Current Opinion in Endocrine and Metabolic Research. 2019;6:54-59.
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Background:

Primary aldosteronism (PA) is a common form of hypertension caused by autonomous production of aldosterone independent of
renin. Screening with an aldosterone renin ratio enables early detection and targeted treatment, which can reduce cardiovascular
complications(1). However, screening rates are low among Australian general practitioners (GPs)(2). Limited awareness is
thought to explain the low screening rates in general practice(3).

Objective:

To understand the
Method:

We used a qualitative study to explore the experiences of GPs when screening for PA. Set in South-East Melbourne, participating
GPs received an educational session on PA from an endocrinologist. We conducted semi-structured interviews with GPs who
had screened at least one patient following the teaching session. Interviews were transcribed, independently coded, and analysed
for emerging themes.

Results:

The 16 GPs varied by clinical experience (1-35 years), practice location (regional, urban), and number of patients screened for
PA (1-44). GPs preferred screening newly diagnosed hypertensive patients. Only a few GPs opted to screen all hypertensive
patients, while most questioned the necessity of screening patients whom they thought fitted their clinical impression of essential
hypertension. Many GPs found it challenging to both comply with testing requirements and interpret screening results amidst the
organisational constraints of their practice. GPs that had diagnosed at least one case of PA acknowledged the significant impact
it had on patient wellbeing and this reinforced their role in assisting with the detection of PA. Knowledge, cost, and convenience
of the screening process, conceptualisation of risk and perceived impacts of detecting PA influenced the screening experience.
Conclusion:

This study demonstrates that additional factors, other than limited awareness, influence GP screening decisions. Our findings
have the potential to inform future policy, practice, and training to improve the detection of PA in Australian general practice.

factors that influence a GPbds decision

1. Catena C, Colussi G, Sechi LA. Treatment of primary aldosteronism and organ protection. Int J Endocrinol 2015: 597247.

t

(]

SCcCreeil



2. LimYY, Shen J, Fuller PJ, Yang J. Current pattern of primary aldosteronism diagnosis: Delayed and complicated. Aust J
Gen Pract. 2018;47(10):712-8.

3. Mulatero P, Monticone S, Burrello J, Veglio F, Williams TA, Funder JW. Guidelines for primary aldosteronism: uptake by
primary care physicians in Europe. J Hypertens. 2016;34(11).
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Hereditary hypophosphatemic rickets with hypercalciuria (HHRH) is a rare autosomal recessive condition. Implicated genes

produce missense mutations which disrupt sodium-phosphate co-transport, resulting in renal phosphate wasting® 2. Clinically
HHRH causes nephrolithiasis /calcinosis, bone pain, rickets, lower extremity deformities and short stature’.

We report on a 43-year-old lady with symptoms from childhood, with complex osteomalacia, limb deformities & rickets. Through
to young adulthood, she had multiple bilateral femoral shaft osteotomies and surgeries. She migrated to Australia in her late 20s
and was referred to endocrinology with initial management of intravenous bisphosphonates for chronic vertebral insufficiency
fractures seen on imaging. Prior to the correct diagnosis, biochemistry serially showed low to normal phosphate, normal to mildly
suppressed PTH, markedly elevated 1,25 hydroxyvitamin D levels(1,25(OH).D), bone turnover markers in the upper range of
normal to mild elevation; 24-hour urine tests showed intermittent hypercalciuria and hyperphosphaturia. Serum fibroblast growth
factor 23 (FGF23) levels were low on both measurements.

Estimated prevalence of HHRH is 1:250,0002 Unlike the more common X-linked hypophosphatemia, it is a FGF23-independent
disorder?. HHRH is marked by renal phosphate wasting and appropriately elevated 1,25(0H),D levels, which in turn increase
intestinal calcium absorption and reduce PTH-dependent calcium-reabsorption in the distal renal tubules. Clinically this causes
hypercalciuria and other manifestations.

Our index patient is one of eight children of consanguineous Iragi & Syrian parents, but the only member affected. Due to clinical
suspicion of a hereditary bone syndrome, she was referred to clinical genetics and a homozygous (pathological) variant within
the SLC34A3 gene with missense mutation on both alleles eventually confirmed.

HHRH is rare, so underrecognized with diagnosis often delayed?. Current treatment recommendation is long-term phosphate
supplements?. Active vitamin D metabolites are contraindicated, as it worsens hypercalciuria?. For our patient, high dose
phosphate supplementation alleviated all her residual bone symptoms.

1. 1. Bergwitz C, Miyamoto KI. Hereditary hypophosphatemic rickets with hypercalciuria: pathophysiology, clinical
presentation, diagnosis and therapy. Pflugers Arch 2019;471(1):149-63. doi: 10.1007/s00424-018-2184-2 [published
Online First: 2018/08/16]

2. 2. Colazo JM, Reasoner SA, Holt G, et al. Hereditary Hypophosphatemic Rickets with Hypercalciuria (HHRH) Presenting
with Genu Valgum Deformity: Treatment with Phosphate Supplementation and Surgical Correction. Case Rep Endocrinol
2020;2020:1047327. doi: 10.1155/2020/1047327 [published Online First: 2020/07/23]
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Background: The plasma aldosterone concentration (PAC), renin and aldosterone-renin ratio (ARR) are used to screen for
primary aldosteronism (PA). A recent study (Yozamp et al. Hypertension. 77: 891, 2021) reported substantial intraindividual
variability of PAC and ARR (based on plasma renin activity) in the context of usual antihypertensive therapy. The intraindividual
variability of PAC and direct renin concentration (DRC), a more widely used measurement of renin, in the absence of interfering
medications is unknown but important for the interpretation of a single ARR performed to screen for PA.

Method: In this retrospective study of patients who attended an Endocrine Hypertension Service from May 2017 to July 2021,
those with at least two ARR results off interfering medications were analysed. PA was formally diagnosed using the seated saline
suppression test following an abnormal ARR > 70 pmol/L:mU/L. Variability in PAC and DRC was calculated as coefficient of
variation (CV = standard deviation / mean) and percent difference (difference between highest and lowest values / mean).
Results: The final analysis included 223 patients (55% females), with a median age of 52 years. Significant variability was seen
in both PAC and DRC with CV of 24% and 41%, and percent difference of 45% and 75%, respectively. No significant differences
in CV or percent difference were seen between patients with or without PA, and in patients with different subtypes of PA. Forty-
five out of the 180 patients with PA (25%) could have had a missed diagnosis if the ARR had not been repeated.

Conclusion: Intraindividual variability in PAC, DRC and hence ARR occurs in a significant number of patients being investigated
for PA. Findings from our study advocate for the measurement of at least two ARR, particularly if the first ARR is normal, before
discounting the potential diagnosis of PA.
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Outcomes of nodule evaluation in a thyroid nodule and cancer clinic
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We audited endocrinologist consultations on patients attending a referral clinic for assessment and review of thyroid nodules and
thyroid cancer follow-up, between January 2018 and December 2019. 309 patients were seen: established thyroid cancer (121),
clinically-apparent nodules (104), and incidental nodules (84), with mean age 59 years (226 female). 195 patients with all data
available in the electronic medical record were analyzed: established thyroid cancer (45), clinically-apparent nodules (78), and
incidental nodules (72). Ultrasonography (US) was analyzed by Thyroid Imaging Reporting and Data System (TIRADS) and
cytopathology by the Australian Modified Bethesda Criteria (AMBC).

After initial assessment, 154 nodules in 118 individuals underwent cytological examination: 12 AMBC-I, 72 AMBC-II, 12 AMBC-
11l, 14 AMBC-IV, 8 AMBC-V, 36 AMBC-VI. 41 patients with 58 nodules (4 AMBC-I, 11 AMBC-Il, 1 AMBC-Ill, 7 AMBC-IV, 5 AMBC-
V, 30 AMBC-VI) proceeded to thyroidectomy with 48 nodules showing malignant histology. A further 15 patients underwent
hemithyroidectomy for 16 nodules with 14 being malignant (6 AMBC-IIIl, 2 AMBC-1V, 1 AMBC-V, 5 AMBC-VI), i.e. 62/154 (40%)
of initially biopsied nodules were malignant. Results for 36 nodules (27 individuals) resulted in discharge from follow-up (2 AMBC-
I, 33 AMBC-II, 1 AMBC-IV with poor prognosis from additional malignancy).

Of remaining patients, after one further US, biopsy was performed for 31 nodules in 25 patients, with subsequent thyroid surgery
in seven patients and histologically-confirmed malignancy in five (surgery for compressive symptoms in three). Continued follow-
up for a mean of 48 months in the remaining patients identified one further malignancy.

We conclude 1) there was a high yield of malignancy in those submitted to surgery; 2) there is a very low rate of malignancy in
those not submitted to surgery after the initial or one subsequent assessment, over 4 years follow-up; 3) criteria for serial follow-
up should be revised to reduce unnecessary review.
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Object To investigate the efficacy and safety of ultrasound-guided microwave ablation (MWA) in the treatment of primary
hyperparathyroidism (PHPT) and evaluate MWA effect on bone metabolism. Methods A total of 20 PHPT patients were treated
by MWA in our center from May 2019 to June 2021. The changes of serum parathyroid hormone (PTH), calcium and phosphorus
were observed before and after ablation. The markers of bone metabolism, renal function, the volume as well as volume reduction
rate of parathyroid lesion were compared before treatment and the last follow-up thereafter. The technical success, complete and
partial clinical success rates of treatment were recorded as well. Results At the last follow-up, the median serum PTH and calcium
levels in 20 patients decreased significantly compared with that before ablation (P  0.05). A complete response for both PTH
and calcium levels was achieved in 11 of 20 patients, while 7 patients had slightly elevated PTH level only above the upper limit
of normal reference range. The total clinical cure rate was 90%. The median level of 25(OH)D at the last follow-up was significantly

higher than that before ablation (P < 0.01). The median level of total procollagen type IN-t e | opept i de-cresslapsve | | as

determination was significantly lower than that before ablation (P < 0.01). There was no detectable change in renal function during
the follow up period. The ablated volumes were all significantly decreased than before (P 0.05), and the technical success rate
was 66.7%. No serious complications were observed. Conclusions Ultrasound-guided MWA is safe and effective in the
treatment of PHPT and can improve bone metabolism.
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Introduction: The safety and efficacy of feminising hormone therapy in older transgender (trans) individuals is unclear. Current
recommendations suggest transdermal estradiol beyond the age of 45 years, especially if cardiometabolic risk factors are present.
We aimed to evaluate feminising hormone therapy regimens and cardiovascular risk factors in older trans individuals.

Methods: A retrospective cross-sectional analysis was undertaken of trans individuals attending a primary or secondary care
clinic in Melbourne, Australia who had received estradiol for at least six months duration. Serum estradiol concentration was
measured by immunoassay. Outcomes were: (1) feminising hormone regimens and serum estradiol concentrations by age group:
(a) 0O45 years, (b) <45 years, and (2) prevalence of cardi

omet abol



Results:296 individuals were st r atni5h)iasdd4Shygars dng2dl). Jhew was:no diférénceyine ar s (
median serum estradiol concentration between groups (328 pmol/L vs. 300 pmol/L, p=0.22). However, there was a higher

proportion of individuals 045 years treated with transder mal est
estradiol, the median dose waslower in the O45 years group (4mg vs. 6 mg, p=0.01) .
factor in the 045 years group was hypertension (29%), followed by
and diabetes (9%).

Conclusions:A greater proportion of trans individuals 045 years of age

received oral estradiol, the median dose was lower. This is important given the high prevalence of cardiometabolic risk factors in
this age group, however cardiovascular risk management guidelines in this patient cohort are lacking.
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A retrospective review of testosterone treatment in adult men with Prader-Willi syndrome
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Background: Hypogonadism is the most frequent hormonal deficiency in individuals with Prader-Willi syndrome (PWS). This
often necessitates testosterone treatment, but limited data are available to guide testosterone treatment in adult men with PWS.
The aim of this audit was to evaluate the safety, tolerability and efficacy of testosterone treatment in individuals with PWS.
Methods: A retrospective audit was undertaken of individuals with PWS attending the Austin Health Weight Control Clinic
between July 2010-April 2021. Main outcome measures were testosterone formulation and dose, serum total testosterone
concentration, and adverse effects.

Results: Data were available for 8 individuals with mean age 28.4 years (range 21-58) with BMI 44.8 kg/m?2. Six men had
obstructive sleep apnoea; none were smokers. Baseline total testosterone concentration was 2.6 nmol/L with haematocrit 0.43.
Men were treated with testosterone for mean 6.0 years (range 1-12). Formulations were intramuscular (IM) testosterone
undecanoate (TU) 1000mg (n=5), transdermal testosterone gel 50mg daily (n=1), and oral TU 80-120mg daily (n=2). Mean (SD)
total testosterone concentration was 11.0 (4.5) nmol/L. Testosterone concentrations within the male reference range were only
achieved with IM TU. Mean haematocrit during treatment was 0.47(0.04) with 9 (36%) >0.50. Three individuals with haematocrit
>0.52 were treated with IM TU 1000mg every 12 weeks, with trough serum total testosterone 8.8-15.9 nmol/L. One individual had
haematocrit >0.54 that necessitated decreased frequency of IM TU. IM TU was well tolerated whereas one individual discontinued
testosterone gel due to poor compliance. Worsening behavioural disturbance with physical aggression resulted in treatment
discontinuation in one individual, with subsequent improvement in behaviour.

Conclusions: Intramuscular TU achieved adequate serum testosterone concentrations and appears well tolerated in men with
PWS but was complicated by polycythaemia, reinforcing the need for regular monitoring. Families and carers should be aware
of the risk of worsening behavioural disturbance with testosterone treatment.
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Background: Prader-Willi syndrome (PWS) is characterised by hyperphagia with childhood-onset obesity. Strict dietary
supervision and restriction is integral to prevent weight gain, but limited data are available to guide intensive weight loss
interventions (VLED, pharmacotherapy, bariatric surgery) in this population. The aim of this study was to evaluate the safety,
tolerability and efficacy of intensive weight loss interventions in individuals with PWS.

Methods: A retrospective audit was undertaken of individuals with PWS attending the Austin Health Weight Control Clinic
between July 2005-April 2021. Main outcome measures of intensive weight loss interventions (VLED, pharmacotherapy) were
duration of use, weight outcomes, and adverse effects.

Results: Data were available for 18 individuals, of whom 14 were treated with intensive weight loss interventions. Mean body
weight at baseline was 96.8 kg (BMI 40.8 kg/m?). Mean weight loss during VLED (n=7) was 11.7 kg over 132 weeks, though did
not result in weight loss in two individuals. Combination pharmacotherapy was most commonly prescribed. Mean weight loss with
phentermine-topiramate (n=7) was 16.2 kg over 56 weeks. Mean weight loss with liraglutide 0.6-3mg (n=7), prescribed with
topiramate in 3 individuals, was 14.9kg over 138 weeks. Weight loss was documented in 5 of 7 individuals treated with liraglutide.
Naltrexone-bupropion resulted in weight loss in 2 of 4 individuals. Five individuals discontinued pharmacotherapy due to adverse
effects (phentermine: psychosis, insomnia; topiramate: rash, depression, memory impairment). Five individuals maintained >10%
weight loss at last follow-up. Non-adherence with prescribed regimen resulted in weight regain; mean weight at last follow-up
was 98.4 kg (BMI 41.3 kg/m?). No individual underwent bariatric surgery.

Conclusions: VLED and pharmacotherapy can be successfully utilised in some individuals with PWS though non-adherence
results in substantial weight regain. Adverse effects were ascribed to phentermine and topiramate and resulted in discontinuation,
whereas liraglutide was well-tolerated in this population.
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Background:Mascul i ni sing hormone therapy with testosterone 1is
gender identity. Standard testosterone doses and formulations recommended for cisgender hypogonadal men are typically
administered, though there are no data evaluating the use of AndroForte 5 testosterone cream in gender-affirming hormone
therapy regimens.

Aims: To assess the prescription patterns and serum total testosterone concentrations achieved with AndroForte 5 testosterone
cream in trans and gender diverse individuals.

Methods: A retrospective longitudinal analysis was undertaken of trans individuals at a primary and secondary care clinic in
Melbourne, Australia. Seventy-two individuals treated with AndroForte 5 testosterone cream were included. Primary outcomes
were testosterone dose and serum total testosterone concentration achieved.

Results: Median age was 26 years (IQR 22-30) and median duration of testosterone therapy was 14 months (7-24). Fifty-two
(72%) individuals had a non-binary gender identity. Initial mean (SD) testosterone dose was 70 (30) mg daily. Thirty-eight (53%)
commenced doses <100mg daily, the recommended starting dose for hypogonadal cisgender men. Median total testosterone
concentration achieved from 186 individual laboratory results was 11.1 nmol/L (7.5-15.9). Polycythaemia was documented in 9
of 171 (5%) laboratory results.

Conclusions: AndroForte 5 testosterone cream achieves serum total testosterone concentrations within the male reference
range and represents an alternative route of testosterone administration for trans and gender diverse individuals seeking
masculinisation. A high proportion of individuals had a non-binary gender identity, with over 50% commencing a lower dose than
that administered to hypogonadal cisgender men, potentially related to slow or partial masculinisation goals.
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Background: The role of micronised progesterone in hormone regimens for transgender (trans) individuals undergoing
feminising hormone therapy remains uncertain, though there are anecdotal reports of improved mood and enhanced breast
development. We hypothesised that micronised progesterone would improve sleep quality, psychological stress and breast
development in trans individuals on established feminising hormone therapy.

Methods: We conducted a three-month prospective, observational case-control study of 23 trans individuals newly commencing
100mg micronised progesterone and 19 controls continuing standard care therapy. Outcome measures included (i) Pittsburgh
Sleep Quality Index (PQSI); (ii) Kessler psychological distress (K10) scale; and (iii) Tanner stage. A linear mixed model was used
to compare mean differences between groups.

Results: Compared to controls over 3 months, there was no difference in PSQI [mean difference 0.163 95% CI (-1.86,
2.19) P=0.87), K10 [1.129 95% ClI (-1.68, 3.94) P=0.43] or Tanner stage [0.126 95% CI (-0.22, 0.47) P=0.46]. There was no
statistically significant difference in the proportion of individuals with clinically significant improvements in PSQI (25% vs.
17%, P=0.70) or K10 (20% vs. 11%, P=0.66). One individual had a significant deterioration in psychological distress that improved
following cessation of micronised progesterone.

Conclusions: Micronised progesterone was not associated with changes in sleep quality, psychological distress or breast
development over three months follow-up, though there was significant inter-individual variability. Larger, placebo-controlled trials
are required to further evaluate different doses of micronised progesterone in feminising hormone therapy regimens.
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Background/Aim

Craniopharyngiomas are benign, invasive tumours. Given their low incidence, contemporary data about treatment outcomes are
limited. The Royal Melbourne Hospital (RMH) is a quaternary centre for adults with pituitary disease that performs a high volume
of pituitary surgery, hence we investigated our experience over the last decade.

Methods

We audited outcomes for patients who underwent craniopharyngioma resection at RMH from 2010-2021, including: surgical
approach, perioperative complications, residual disease, radiotherapy, diabetes insipidus (DI), hypopituitarism, hypothalamic
dysfunction and mortality.
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Outcomes

Eighteen patients underwent craniopharyngioma resection, performed by one surgeon. Common presenting complaints included
visual disturbance (56%), hypopituitarism (39%) and headache (22%). The median age at diagnosis was 43 years (16-71). Six
(33%) were diagnosed aged 16-20 and 9 (50%) aged 48-71, a bimodal distribution. Two underwent craniotomy and the remainder
had an endoscopic endonasal transsphenoidal approach.

Fifteen (83%) had recurrence/residual disease; 6 underwent further surgery and 9 received radiotherapy. Thirteen have been
stable on serial imaging.

Permanent vision loss was present in 2 (11%) patients. Two, age 66 and 76 are deceased, both with other comorbidities at the
time of death.

DI occurred in 14 (78%) patients and was transient in 3 (21%). 3 (16%) were reported to have hypothalamic dysfunction.
Seventeen (94%) had at least partial hypopituitarism post operatively; all requiring glucocorticoid and thyroxine replacement.
Twelve (67%) patients required oestrogen/testosterone therapy and 2 (11%) were treated with growth hormone (GH)
replacement.

Discussion

Our contemporary series resembles the limited published data, with a mean age of 36-43 years and primary presenting complaints
of visual disturbance (67-75%) and hypopituitarism (42-60%). Post-operative rates of DI and hypopituitarism were also
comparable. GH treatment rates were low, suggesting many may not have been tested for GH deficiency since PBS GH became
available. The reported incidence of hypothalamic dysfunction was low with a modern surgical approach.

1. Qiao N. Endocrine outcomes of endoscopic versus transcranial resection of craniopharyngiomas: A system review and
meta-analysis. Clin Neurol Neurosurg. 2018 Jun;169:107-115. doi: 10.1016/j.clineuro.2018.04.009. Epub 2018 Apr 7.
PMID: 29655011.
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Background

The Royal Melbourne Hospital (RMH) is a tertiary/quaternary centre for the management of adult endocrine and pituitary
diseases. Until May 2021, endocrine dynamic investigations have been coordinated by the Endocrine registrars, however
increasing demand for dynamic investigations, and competing clinical commitments for the registrars was limiting availability of
these tests. Therefore, in May 2021 we implemented measures to optimise dynamic investigations including:

9 Training an Endocrine Grade 4b Registered Nurse to perform and coordinate reporting of dynamic investigations
(0.4 FTE).
T Formalising protocols for dynamic investigations

il Formalising presentations of dynamic investigation data by the Endocrine registrar to 2 Endocrinologists at a
fortnightly meeting.

Aim
To determine if Endocrine nurse led endocrine dynamic investigations improve patient outcomes at RMH.
Methods

Dynamic investigations performed between May-July 2021 were compared to the corresponding period in 2020. Outcomes
measured included: number of dynamic investigations performed and resultant treatment changes. Baseline and 3-month
satisfaction scores for Endocrinology registrars were also assessed (completely dissatisfied (1)-completely satisfied (5)).
Results

At baseline (May-July 2020), 9 dynamic tests were performed including 3 glucagon stimulation tests (GSTs) and 1 adrenal vein
sampling procedure (AVS) (Table 1). Two patients had adult growth hormone deficiency (AGHD) and one commenced GH
replacement. The patient who had AVS was managed medically. Following intervention (May-July 2021), 21 dynamic tests were
performed, including 9 GSTs and 3 AVS. Seven had AGHD; Four received GH treatment education from the endocrine nurse,
two have planned education and one was enrolled in a GH clinical trial. Three AVS procedures demonstrated unilateral primary
hyperaldosteronism in two patients, who were referred for adrenalectomy. Staff satisfaction improved from 2/5 to 4/5.

Conclusions

Endocrine nurse led dynamic investigations have improved testing rates, treatment and staff satisfaction. Ongoing funding for an
Endocrine nurse is paramount for providing optimal care for patients with pituitary disease.



Table 1: Endocrine dynamic investigations performed pre and postintervention

_ May-July 2020 May-July 2021 Change
Glucagon stimulation test [ 9 +3-fold
(GST)

Saline suppression test (SST) [ 4 +2-fold
Adrenal vein sampling (AVS) ! 3 +3-fold
Mixed meal tests (M 0 4 > +4-fold
Insulin tolerance test 0 1 > +1-fold
2 (W] > -2-fold

Inferior petrosal 0 1 > +1-fold
sampling (IPSS)

Dexamethasone CRH test 1 1 No change
0 23 +2.6-fold

The Identification and Management of Adult Growth hormone INsufficiEncy (IMAGINE): an
Endocrine nurse initiative - Preliminary data
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Background

Royal Melbourne Hospital (RMH) is a quaternary centre for management of adult pituitary disease. Growth hormone (GH)
replacement is now available on the PBS, however GH commencement is resource intensive: screening for eligible patients,
performing a GH stimulation test, completing the QoL-AGHDA questionnaire and educating patients about treatment. Historically,
this has been coordinated by the Endocrinology registrars. In May 2021, we introduced an Endocrine nurse initiative to improve
the detection and management of adult GH deficiency (AGHD). The initiative consisted of appointing and training an Endocrine
Grade 4b RN to screen our Pituitary Database for potential patients, coordinate GH stimulation testing and provide GH treatment
education.

Aim

To determine if an Endocrine nurse initiative improves the detection and management of AGHD at RMH.

Methods

We audited the number of GH stimulation tests performed and the number of patients diagnosed with AGHD who commenced
GH therapy from May-July 2021 compared with the same period in 2020. Baseline and 3-month process satisfaction scores for
Endocrinology registrars were also assessed (completely dissatisfied (1)-completely satisfied (5))

Results

At baseline (May-July 2020), 3 glucagon stimulation tests (GSTs) were performed and 2 patients had AGHD; one commenced
GH therapy. After introduction of the Endocrine nurse (May-July 2021), 9 GSTs were performed and 7 had AGHD. Four patients
received GH treatment education from the endocrine nurse, 2 have upcoming education appointments and 1 was enrolled in a
GH clinical trial. The introduction of the Endocrine nurse improved satisfaction scores for the Endocrine Registrars from 2/5 at
baseline to 4/5 at 3 months.

Conclusions

The introduction of an Endocrine nurse to improve the detection and management of AGHD has improved rates of testing,
diagnosis, treatment and staff satisfaction. Ongoing funding for an Endocrine nurse is paramount for providing quaternary level
care for patients with pituitary disease.
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Aim: Prednisolone is widely used for its anti-inflammatory and immunosuppressive properties, but is frequently accompanied by
hyperglycaemia. There are limited data to guide selection of an insulin regimen for treatment of glucocorticoid-induced
hyperglycaemia (GIH), and data are specifically lacking on the use of mixed insulin in GIH. We hypothesised that mixed insulin
(NovoMix30®) for GIH as a daily (mane) or twice-daily (mane + midi) regimen would provide effective glycaemic control while
minimising nocturnal hypoglycaemia.

Methods: We performed a retrospective analysis of adult inpatients at a tertiary centre who were co-prescribed prednisolone
O07.5mg mane and No vmidilionc88théurs fi@mnNeverber 2018 to June 2020. Blood glucose levels (BGLs)
were retrieved for 54 patients across four days, beginning from the day before insulin commencement (day 0). A subgroup (n=37)

r

eceived methylprednisolone O 48 hours bef or-maximisaion algoriterdwas

used to impute missing BGL values (30.7%) and repeated measures analysis was used to compare BGLs across days and
between subgroups.

Results: The prednisolone-only subgroup had higher mean HbAlc (p<0.0001), initial prednisolone dose (p<0.05) and BGLs
across all time windows (p<0.001). There was no significant interaction of steroid type with time of day or days of treatment, so
results were pooled. NovoMix30® significantly decreased glucose levels in the morning (p=0.001) and afternoon (p=0.019)
without an effect on fasting or evening levels (Figure 1). However, glycaemic control was suboptimal overall with insulin doses of
00.22 U/ kg and insulin/prednisolone ratios of 00.39 U/ mg.
recorded from midnight to fasting.

Conclusion: Although limited by its retrospective nature and incomplete BGL data, this study demonstrates that mixed insulin
mane +/- midi targets the glucose profile seen with GIH, however higher doses are required.
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Figure 1: BGLs (mean * SD) with the use of NovoMix30® for the management of
glucocorticoid-induced hyperglycaemia from days 1-3. * p<0.05, ** p<0.01, *** p<0.001 for
comparisonto day 0.
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Introduction

INAustr al i gear risknrokdeweloplhg cardiovascular disease (CVD) is predicted using the National Vascular Disease
Prevention Alliance (NVDPA) CVD risk algorithm. However, the risk calculator does not consider Primary Aldosteronism (PA) i
a treatable syndrome accounting for 5-10% of hypertension in primary care i despite PA conferring a higher risk of coronary
artery disease, atrial fibrillation and stroke than blood pressure (BP)-matched Essential Hypertension (EH). We hypothesise that
the NVDPA algorithm fails to capture the additional CVD risk associated with PA.

Methods

The NVDPA CVD risk algorithm was retrospectively applied to patients with sufficient data attending an Endocrine Hypertension
Service over 4 years. CVD risk scores of PA and EH patients were compared using Chi-square tests and multivariable logistic
regression.

Results

Of 109 patients (66 PA, 43 EH; mean age 54 years; 44% female), those with PA had higher systolic BP than patients with EH
(median 148 vs 138mmHg, p=0.021). Calculated 5-year CVD risk was low (<10%) in 70% (n=46) of patients with PA and 79%
(n=34) of those with EH, and moderate-to-high in 30% (n=20) of patients with PA and 21% (n=9) of those with EH (p=0.279).
After accounting for systolic BP, having PA had no significant association with moderate-to-high CVD risk classification (aOR
1.45, 95% CI 0.29, 8.65).

Discussion

In our cohort, the majority of patients with PA were classified as having low 5-year CVD risk. After accounting for differences in
BP, they were not more likely to be classified as having moderate-to-high CVD risk compared to those with EH, despite their
worse BP-matched prognosis as identified in recent literature.

Conclusion

The NVDPA risk algorithm underestimates the true risk of developing CVD in patients with PA, which may lead to suboptimal
treatment and impaired outcomes.
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Background: Identifying molecular alterations in thyroid cancer has led to successful targeted therapies particularly
in RET (REarranged during Transfection) altered cancers. Medullary and differentiated thyroid cancer can harbor RET alterations
upregulating intracellular oncogenic pathways, including RAS/RAF/ERK and P13-kinase/AKT pathways. In Phase Il studies,
selpercatinib, a novel selective RET inhibitor has shown objective responses of >70% and its appeal lies in its efficacy, but also
its tolerable adverse effect profile compared with other MKIs. Gastrointestinal SE have not yet been reported in these patients.
Methods: Clinical data from 20 patients enrolled in a selpercatinib clinical trial at Royal North Shore Hospital were retrospectively
reviewed. CT scans as per protocol were analysed by radiologists for signs of oedema and scored for inflammation.

Results: 10/20 (50%) of patients reported gastrointestinal adverse effects. The most common symptoms were changes in bowel
habits (n=8), abdominal swelling (n-7), abdominal discomfort (n=7), anorexia and nausea. Weight changes were also observed
and dose reductions occured in 40% of patients. Endoscopy and biospies were performed in 4 patients. Histopathology
demonstrated mild non-specific mucosal oedema characterised by myxoid change in the lamina propria of the stomach and subtle
accumulation of oedema fluid in the tips of the duodenal villi and submucosa. There was no histological evidence of inflammation
and no increase in intra-epithelial lymphocytes.

Conclusion: We describe the clinical and histopathological presentation of a novel adverse effect of selepercatinib seen in a
significant proportion of patients. This previously unreported adverse effect necessitated dose reductions. CT changes can be
correlated with onset of symptoms. The presence of mucosal oedema observed histologically in conjunction with the radiological
findings of congestion suggest that bowel wall oedema may be a mechanism of abdominal pain in these patients.
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Background: Hormone therapy is an effective and important part of gender affirming care for many trans and gender diverse
(TGD) individuals. In cisgender women, exogenous oestrogen carries a well-recognised dose-dependent thrombotic risk,
heightened in the presence of other venous thromboembolism (VTE) risk factors such as inherited thrombophilia and obesity.
The prothrombotic risk of testosterone replacement is less well established. The prevalence of VTE during hormone therapy, and
changes in risk over time, remain unknown in TGD individuals.

Case Series: VTE in six TGD individuals is presented with clinical and management features summarised in the table. Patients
1 to 4 developed VTE during gender affirming hormone therapy. Patient 1 developed lower limb deep vein thrombosis (DVT) after
one month of transdermal oestradiol, whereas Patients 2 to 4 developed VTE after 1-19 years on oral oestrogen. Patient 2
developed DVT in the context of oestradiol dose increasing from 4 to 5 mg/day due to low serum oestradiol (187 pmol/L). Patient
3 had previous provoked DVT following orchidectomy. Patient 4 was lost to follow-up prior to VTE presentation. Patient 5 was on
intramuscular testosterone for Klinefelter syndrome when they developed VTE and later commenced oestrogen as part of gender
transition. All patients were anticoagulated: Patient 1 with warfarin and others with direct oral anticoagulants. Patient 2
discontinued hormonal therapy due to concerns regarding alopecia from her anticoagulation. Patient 5 ceased testosterone and
commenced oestrogen as part of her transition.

Conclusion: Hormone therapy carries a risk of VTE in TGD individuals. Clinical and mechanistic studies are needed to further
our understanding of VTE risk and factors which may guide VTE risk stratification and management. Further research is required
to inform optimal management of hormone therapy and anticoagulation in TGD individuals with and without a prior history of, or
risk factors for, VTE.

Age Hormone therapy at time of VTE Duration on Hormone levels | VTE VTE Post-VTE hormone therapy
(years) (other than testosterone, doses hormone at time of VTE management
at first listed are daily doses) therapy prior to | (if available)
VTE VTE
Individuals on gender-affirming hormone therapy at time of first VTE
1 31 E2 (transdermal; 1mg gel) + CPA 1 month E2: 236 pmol/L | DVT Warfarin E2 (transdermal) + CPA
| 25mg ] T:0.7 nmol/L ] -
2 38 E2 (oral; 5 mg) + CPA12.5 mg 14 years (but E2 | E2: 187 pmol/L | DVT and PE DOAC Nil
dose increased T:1.2 nmol/L
1 month prior -
4mg to 5mg)
3 34 1. Ethinylestradiol (oral; MG50) 1.1year 1. DVT DOAC E2 (transdermal)
2. E2 (transdermal; 1 mg gel and 2_11vyears E2: 440 pmol/L | 2. DVT
oral; 2 mg) T: 0.4 nmol/L
4 59 E2 (oral; 2mg) 19 years Bilateral PE DOAC E2 (transdermal)
Individuals who commenced gender-affirming hormone therapy after VTE
5 53 Testosterone undecanoate >15 years T: 14.3 nmol/L DVT and PE DOAC Ceased T; E2 {transdermal)
(intramuscular; for Klinefelter Haematocrit commenced 1 year after DVT/PE
syndrome); Heterozygous Factor 0.46
V Leiden mutation
6 33 Nil; Homozygous Factor V Leiden | N/A DVTx2 DOAC E2 (transdermal) + CPA
mutation commenced 2 years after DVTs

Table: Summary of cases. VTE, venous thromboembalism. E2, oestradiol. CPA, cyproterone acetate. T, testosterone. DVT, deep vein thrombosis. PE,

pulmonary embolism. DOAC, direct oral anticoagulant. MG50, microgynon-50 (ethinylestradiol + levonorgestrel).
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An audit of inpatient endocrinology admissions and consultations at a metropolitan hospital

Mawson Wang® 2, Divya Namboodiri'-2, Tien-Ming Hng* 2
1. Department of Endocrinology, Blacktown Hospital , Blacktown, NSW, Australia
2. Blacktown Clinical School, School of Medicine, Western Sydney University, Sydney, NSW, Australia
Background and Aim:

The composition of non-diabetes endocrine admissions and referrals for consultation to the Endocrine Service is not well

understood and we aimed to characterize these occasions of service at a metropolitan hospital.

Methods:

Consecutive endocrinology admissions and consultation data were collected by two Endocrine Advanced Trainees between
February 2020 and January 2021. Standard demographic data, primary +/- secondary endocrine issue and referring team details
were collected for all encounters. Diabetes as a primary referral issue was excluded.

Results:

428 of 1454 total encounters were related to non-diabetes endocrine issues (29.4%), with 83.9% (n=359) consultation referrals
and 16.1% (n=69) admissions under our service. 63.3% (n=271) were female (61.9+19.8 years) and 36.7% (n=157) were male
(61.6+17.3 years). The respiratory (n=57), cardiology (n=56) and geriatrics (n=53) teams provided the most number of non-
diabetes endocrine referrals and represent 38.5%, 28.3% and 34.4% of their total endocrine consult load respectively. Electrolyte
disorders formed the majority of encounters, comprised of sodium (n=99), calcium (n=75) and potassium disorders (n=8). Thyroid
referrals were next common, including thyroid function disorders (n=98), thyroid mass (n=16), pregnancy thyroid disorders (n=9)



and thyroid cancer (n=2). The remaining referral categories include adrenal disorders (n=42), pituitary disorders (n=18), other
(n=14), osteoporosis/ bone disorders (n=12), non-diabetic hypoglycaemia (n=10), obesity (n=10), lipid disorders (n=7),
hypertension (n=5), neuroendocrine tumour (n=2) and gonadal disorders (n=1). 18 patients had diabetes as a secondary referral
issue. Geriatrics provided 21/75 of calcium disorders whereas cardiology provided 28/121 of thyroid disorders, reflective of the
underlying pathologies seen in these specialties. The most common admission diagnosis was sodium disorders, specifically
hyponatraemia (36/69 admissions), adrenal insufficiency (7/69) and other (7/69).

Conclusion:

Endocrinology is a busy clinical service in our hospital and a significant proportion of the workload is non-diabetes endocrinology.
Service audits provide meaningful information on the distribution and patterns of referrals.
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Audit of selective arterial calcium stimulation with right versus bilateral hepatic venous
sampling: a single-site experience

Mawson Wang??, David R Chipps??

1. Department of Diabetes and Endocrinology, Westmead Hospital, Westmead, NSW, Australia

2. Westmead Clinical School, University of Sydney, Westmead, NSW, Australia

Background and Aim

In patients with endogenous hyperinsulinaemic hypoglycaemia, negative oral sulphonylurea screen, negative insulin antibodies,
and inconclusive imaging, selective arterial calcium stimulation (SACST) with hepatic venous sampling is the next step in
insulinoma localisation'2. The Harmonisation Protocol advises sampling from the right hepatic vein only, however our local
preferer;ce has been bilateral venous sampling. This audit assesses the concordance rate between the two hepatic veins in
SACST>.

Methods

At Westmead Hospital, six patients with seven SACSTs were retrospectively identified between 2002 and 2021, all with bilateral

hepatic venous sampling. Protocols differed slightly in terms of collection timepoints, stimulated arteries and the second hepatic

vein sampled (left vs. middle). A relative-f ol d i ncrease in hepatic venous insulin concen
compared to baseline is positive.

Results

6/ 7 SACSTs yielded posititinggoodeaeotior of subjents. Dlout afr3T simwated airterties iwera
positive (54.1%). Allowing for minor variations in low concentrations of both basal and stimulated insulin concentrations, 33/37
(89.2%) stimulations produced concordant results between the hepatic veins sampled. The 4 discordant stimulations occurred in
2 patients with discordant results at several different time points. One patient exhibited vastly different baseline and stimulated
insulin levels between the hepatic veins, and the other had widely fluctuating insulin levels and several elevated baseline insulin
levels, suggestive of either a sustained response to the previous stimulation or insufficient time between sample collection.

Conclusion

This audit demonstrates the need to ensure accurate sample collection and adequate timing between subsequent arterial
stimulation. After excluding samples with likely false discordance due to minor variations in insulin concentrations, the
concordance rate between the hepatic veins is sufficient to support sampling from the right hepatic vein only during SACST,
which may reduce the potential for collection errors.

1. Cryer, P. E, Axelrod, L., Grossman, A. B., Heller, S. R., Montori, V. M., Seaquist, E. R., Service, F. J., & Endocrine
Society (2009). Evaluation and management of adult hypoglycemic disorders: an Endocrine Society Clinical Practice
Guideline. The Journal of clinical endocrinology and metabolism, 94(3), 709i 728. https://doi.org/10.1210/jc.2008-1410

2. Thompson, S. M., Vella, A., Thompson, G. B., Rumilla, K. M., Service, F. J., Grant, C. S., & Andrews, J. C. (2015).
Selective Arterial Calcium Stimulation With Hepatic Venous Sampling Differentiates Insulinoma From Nesidioblastosis.
The Journal of clinical endocrinology and metabolism, 100(11), 4189i 4197. https://doi.org/10.1210/jc.2015-2404

3. Guettier, J. M., Kam, A, Chang, R., Skarulis, M. C., Cochran, C., Alexander, H. R., Libutti, S. K., Pingpank, J. F., &
Gorden, P. (2009). Localization of insulinomas to regions of the pancreas by intraarterial calcium stimulation: the NIH
experience. The Journal of clinical endocrinology and metabolism, 94(4), 10741 1080. https://doi.org/10.1210/jc.2008-1986
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Effect of bariatric surgery on serum triglyceride levels in obese Sri Lankan adults: A follow up
of 18 months

Udai Wijetunga® 2, Thejana Wijeratne®, Vindya Wellala!, Lavanya Vijeyakumar?, Asela Gunawardena?!, Ganindu
Abeysinghe?, Uditha Bulugahapitiya®

1. Endocrinology and Diabetes Unit, Colombo South Teaching Hospital, Colombo, Sri Lanka

2. Department of Endocrinology, The Alfred Hospital, Melbourne, Victoria, Australia

3. Department of Surgery, Colombo South Teaching Hospital, Colombo, Sri Lanka

Introduction



Bariatric surgery is the intervention of choice for weight loss in morbid obesity. Bariatric surgery results in significant improvement
in all components of metabolic syndrome. Elevated serum triglycerides are an independent risk for cardiac disease. Some studies
suggest that reduction of serum triglycerides result in reduced cardiac risk.

Objective

To assess the effect of bariatric surgery on serum triglyceride levels in Sri Lankan adults.

Methods

Pre-operative and follow up weight loss data and serum triglyceride levels of patients who underwent bariatric surgery at the
Colombo South Teaching Hospital were assessed. Out of 240 patients, 120 patients with intact data were selected for analysis.
The significance of triglyceride level change was assessed by paired sample t test.

Results

Overall 76.2% were females. Mean age (SD) was 37.8 (10.6) years. Mean pre-operative body weight and body mass index were
113.6 (23.6) kg, and 45.0 (6.8) kg/m? respectively. The mean pre-operative serum triglyceride level was 135.0 mg/dl (56.1). The
mean percentage body weight loss at 1, 3, 6, 9, 12 and 18 months post-operatively were 9.6% (3.9) kg, 16.7% (4.5) kg, 23.2%
(5.9), 26.7% (6.8), 28.4% (7.4) and 28.8% (8.7) respectively. The mean serum triglyceride reduction at 1, 3, 6, 9, 12 and 18
months post-operatively were 22.9 (47.9) mg/dl, 18.0 (49.6) mg/dl, 32.6 (52.2) mg/dl, 37.2 (56.4), 41.9 (44.7) and 44.5 (54.1)
respectively (p<0.001).

Conclusion

Bariatric surgery results in a significant reduction of serum triglyceride levels as early as 1 month after surgery. This effect seems
to progressively increase till 9-12 months with plateauing afterwards. The possible cardiac risk reduction gained by reduction of
serum triglycerides need to be considered when patients are being considered for bariatric surgery.
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A Retrospective Review of Short Synacthen Test Requesting Patterns in Queensland Public
Hospitals

Elizabeth Wootton?, Quynh Truong?, Matthew Balcerek?®, Syndia Lazarus®*

1. Internal Medicine Services, Royal Brisbane & Women's Hospital, Brisbane, Queensland, Australia

2. Internal Medicine Services, Royal Brisbane & Women's Hospital, Brisbane, Queensland, Australia

3. Department of Endocrinology, Royal Brisbane & Women's Hospital, Brisbane, Queensland, Australia

4. School of Clinical Medicine, University of Queensland, Brisbane, Queensland, Australia

The Short Synacthen Test (SST) is a widely used investigation of adrenocortical function and is considered the gold standard for
diagnosing primary adrenal insufficiency (PAI) by the Endocrine Society®. The standard high-dose test involves administration of
a supraphysiological dose (250mcg) of synthetic adrenocorticotropic hormone (ACTH), followed by serial measurement of plasma
cortisol. The SST protocol can be time consuming and labour intensive to perform and not without risk, with anaphylaxis to
Synacthen previously reported?.

With the development of the modern ACTH assay, guidelines for investigating PAl have shifted to recommend paired
measurement of serum cortisol and plasma ACTH initially, with progression to SST only in equivocal cases®. Other indications
include evaluation of adrenal suppression after exogenous steroid use, suspected 21-hydroxylase deficiency and other causes
of adrenal hyperplasia.

The SST remains frequently requested in public hospitals within Queensland and is also one of the only dynamic tests of
endocrine function requested by non-endocrinologists. Our clinical experience suggests that the SST is not always performed for
a generally accepted indication or in the appropriate clinical setting.

Our retrospective audit therefore seeks to evaluate SST requesting patterns across public hospitals in Queensland, using data
collected by Pathology Queensland between January 2020 to January 2021. The electronic medical record of these patients will
be accessed to determine the indication for the test, as well as which specialty requested the test, and whether there were
documented SST-related adverse events. Our primary objective is to determine the reasons for performing SSTs within
Queensland public hospitals and to compare this with existing recommendations.

1. Bornstein SR, Allolio B, Arlt W, et al. Diagnosis and Treatment of Primary Adrenal Insufficiency: An Endocrine Society
Clinical Practice Guideline. J Clin Endocrinol Metab. 2016;101(2):364-389. doi:10.1210/jc.2015-1710

2.  Helena K. Gleeson, Brian R. Walker, Jonathan R. Seckl, Paul L. Padfield, Ten Years on: Safety of Short Synacthen Tests
in Assessing Adrenocorticotropin Deficiency in Clinical Practice, The Journal of Clinical Endocrinology & Metabolism,
Volume 88, Issue 5, 1 May 2003, Pages 2106i 2111

361

Challenges in Oncofertility T Manipulation of the hypothalamic-pituitary-ovarian axis to
provide an opportunity for future pregnancies

Yu-Fang Wu?, Howard Smith?
1. Department of Endocrinology, Westmead Hospital, Sydney, NSW, Australia

Oncofertility is an expanding subspecialty that bridges oncology, reproductive endocrinology and assisted reproductive
technology to improve the options for the reproductive future of cancer survivors. Oncofertility is becoming the standard of care



in prepubertal, adolescent and young adult cancer patients who are at risk of infertility due to their cancer or gonadotoxic
treatment. Westmead Fertility Centre has been providing oncofertility services since 1989. We describe two cases that highlight
the challenges encountered in oncofertility.

The first case is an 18-year-ol d f emal e with newly diagnosed Hodgkinds |
compression requiring immediate surgical decompression. Urgent chemotherapy was indicated due to high tumour burden. The
challenge in this case is ensuring patient safety whilst preserving fertility with minimal delay to cancer treatment. The patient
underwent ovarian stimulation with Gonadotrophin-releasing hormone (GnRH) antagonist protocol and oocyte collection under
local anaesthesia without complications.

The second case is a 39-year-old female with newly diagnosed triple positive breast cancer. She has a long-term partner and
has no children. The challenge in this case is to minimize estrogen exposure on estrogen receptor positive breast cancer during
ovarian stimulation. The patient underwent ovarian stimulation with letrozole cover which effectively attenuated the estrogen level
to that of an unstimulated cycle.

In both cases, fertility preservation was achieved without compromising patient safety and cancer treatment owing to the
advances in assisted reproductive technology. The knowledge in reproductive physiology enabled the manipulation of the
hypothalamic-pituitary-ovarian axis to achieve multiple follicular recruitment through ovarian stimulation. GnRH antagonists are
used for pituitary suppression to prevent premature ovulation and to override dominant follicle selection whilst exogenous
gonadotrophins are used to enable the maturation of multiple follicles. Ovarian stimulation has become an integral part in fertility
preservation for female cancer patients with impending gonadotoxic treatment.
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Lithium induced silent thyroiditis

Yasir Aldhaher?, Mina Mohammad Ebrahim?, Mark Kotowicz!:2
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A 30-year-old man, who has been taking lithium carbonate 1350 SR daily for 2 years for management of treatment
refractory schizoaffective disorder was admitted into the mental health ward for a relapse of schizophrenia symptoms.
He had recentincrease in the dose of Lithium due to low level. He had no symptoms suggestive of thyrotoxicosis Neither
any features suggestive of thyroiditis like neck pain, fever, or any preceding viral illness. On routine testing of thyroid
function, he was found to be thyrotoxic with fT4 25.3 pmol/L (9.0-25) pmol/L, fT3 11.2 pmol/L (3.5-6.5) pmol/L, TSH 0.01
mIU/L (0.40-4.00) mIU/L. His lithium level was 0.7 milliequivalents per liter (therapeutic range 0.4-1.2). Anti-thyroid
peroxidase antibody 36 U/ml (Reference range <60), anti-thyroglobulin antibody U/ml <15, thyroid stimulating hormone
immunoglobulin (TSI) <0.10 IU/L. A technetium thyroid uptake scan demonstrated absent uptake as shown in figure 2.
Ultrasound of the thyroid gland showed a normal sized thyroid gland with no nodules, normal vasculature, and
homogenous echotexture. At this stage, a diagnosis of lithium-induced silent thyroiditis was the working diagnosis.
Further investigations excluded autoimmune thyroid disease. With medical treatment and cessation of lithium, His
thyroid function improved.

Treatment:

He was initially started on carbimazole 5 mg twice per day and the dose was subsequently doubled and prednisolone
25 mg per day was added. Carbimazole reached a maximum dose of 20 mg twice per day. Due to poor initial response
to medical treatment and ongoing high T4 and T3, a Thyroidectomy was considered but was not needed due to response
to medical treatment as seen in his last thyroid function test showed a TSH of 0.04 mIU/L, a fT4 of 14.2 pmol/L and a fT3
of 5.6 pmol/L. His carbimazole dose was slowly reduced and he is awaiting a follow up with the endocrinology team
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Immune checkpoint inhibitor induced diabetes mellitus with Pembrolizumab
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An 81-year old female with a background of metastatic melanoma on pembrolizumab with no prior history of diabetes was brought
in to the emergency department with polyuria, polydipsia and weight loss. The initial assessment was consistent with severe
diabetic ketoacidosis (DKA) and prerenal acute kidney injury with no clinical evidence of infection. The patient was treated with
fluid resuscitation and an insulin infusion and eventually transitioned to a basal-bolus insulin regime which was continued after
discharge.

Diabetes autoantibody screen returned negative, and she was diagnosed with immune checkpoint inhibitor induced diabetes
mellitus (ICl-induced DM) due to pembrolizumab. The patient has clinically improved and pembrolizumab was continued.

The aim of this report is to highlight the importance of recognising ICI-induced DM as a rare immune-related adverse event (irAE)
seen in patients receiving PD-1/PD-L1 inhibitor therapy and provide clinicians with insight into immune checkpoint
endocrinopathies with an emphasis on diabetes and DKA.

y mphoma.
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The negative impacts of depot medroxyprogesterone acetate on perimenopausal symptoms
and bone mineral density in mid-life

Claudia Ashkar?, Shoshana Sztal-Mazer' %3, Susan Davis'?
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2. Women's Health Research Program, School of Public Health and Preventive Medicine, Monash University, Melbourne,
Victoria, Australia

3. Central Clinical School, Monash University, Melbourne, Victoria, Australia

A 55-year-old woman presented for endocrinologist assessment following 12 years of episodic sweats, heat intolerance,
palpitations and migraines. She had undergone extensive investigations for these symptoms without a cause identified, but was
recently diagnosed with tachycardia associated cardiomyopathy. The only other past history included a coccyx fracture 6 years
ago. Physical examination revealed an overweight BMI (29kg/m?) without any features of endocrinopathy.

On further history her last menstrual period occurred at age 45 coinciding with vasomotor symptoms onset and insertion of an
etonogestrel implant. This continued to be utilised until 51 years of age when she was changed to intramuscular depot
medroxyprogesterone acetate (DMPA) three monthly, for two years during which her symptoms intensified.

Further investigation identified a low oestradiol level and elevated gonadotrophins, whilst DXA revealed osteoporosis (lumbar
spine T score -3.3). On assessment, her symptoms were attributable to peri-/postmenopausal status.

Menopausal hormone therapy (MHT), oral 1mg oestradiol/ 5mg dydrogesterone was therefore commenced but soon ceased due
to migraine with minimal improvement in vasomotor symptoms. She was then switched to topical oestradiol 0.06% gel and
micronized progesterone, 100mg nocte. Her vasomotor symptoms, palpitations and general heat intolerance subsequently
resolved at two-month review without worsening migraines.

This case illustrates the hypoestrogenic effect of progestin-only contraception which has overlapped the menopause transition,
both contributing to osteoporosis. Progestin-only contraception use over age 50 causes reduction in bone mineral density and
elevates cardiometabolic risk (1,2). DMPA, in particular, is associated with these adverse effects and thus not recommended as
first line contraception in women over 45 and should be discontinued over 50. A literature review of such adverse effects
attributable to progestin only contraception will be provided. In conclusion, perimenopausal symptom recognition with MHT
consideration is the key to improving quality of life and avoiding adverse health outcomes.

Perimenopausal symptoms with progestin-only contraception and relief with
menopausal hormone therapy

Progestin-only contraception Menopausal hormone therapy
Etonogestrel implant ‘ [ Depot medroxyprogesterone acetate Oestradiol 1mg + Topical oestradiol
Treatment Dydrogesterone 5mg 0.06% gel + micronized
Last menstrual period P’E'S?ﬂ:“":e 100mg
aily

— ® 00 00 © &
@

Increasing hot flushes, heat intolerance and palpitations Migraine Symptoms relieved

VAV YAY

45 51 55
Age

1. Curtis KM, Martins SL. Progestogen-only contraception and bone mineral density: a systematic review. Contraception
2006; 73(5): 470-87.

2. Nappi C, Bifulco G, Tommaselli GA, Gargano V, Di Carlo C. Hormonal contraception and bone metabolism: a systematic
review. Contraception 2012; 86(6): 606-621.
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When tissue is the issue: A case of adrenocortical cancer, neurofibromatosis type 1 and
gender affirming hormone therapy

Jessica Bindra' 23, Prishila Fookerah' 2, Sue-Lynn Lau®-23
1. Department of Endocrinology, Blacktown Hospital, Sydney, NSW, Australia
2. School of Medicine, Western Sydney University, Sydney, NSW, Australia



3. Faculty of Medicine and Health, University of Sydney, Sydney, NSW, Australia

Background: Adrenocortical cancer (ACC) is a rare malignancy which occurs more frequently in females.* Neurofibromatosis
type 1 (NF1) has a clear link with a number of endocrine tumours, including reports of nine patients with ACC.2 Normal adrenal
glands express oestrogen and progesterone receptors but the role of reproductive hormones on ACC tumorigenesis is unclear.
While the development of benign and malignant tumours with gender-affirming hormone therapy (GAHT) in male-to-female (MtF)
transgender individuals has been described?®, the effect of GAHT on NF1 and ACC remains unknown.

Case: We present the case of JS, who was diagnosed with NF1 at birth. At age 10, CT abdomen to investigate a hydrocele
revealed an incidental 13cm right-sided retroperitoneal mass. A paravertebral paraganglioma was suspected but no excess
catecholamine secretion was demonstrated. Post-resection, histopathology confirmed extra-adrenal ACC, based on high Ki67 of
50%, vascular invasion and ultrastructural features consistent with steroid-secreting cells. CT/FDG-PET demonstrated no primary
adrenal or metastatic lesions. The following year, surveillance imaging revealed a 30mm right adrenal mass and 15mm left lower
lobe lung lesion, treated with right adrenalectomy, pulmonary lesion resection and adjuvant chemotherapy. Surveillance CT the
next year showed an 8mm left upper lobe lung lesion, treated with resection and adjuvant mitotane. There was no further
recurrence. At age 23, JS disclosed gender dysphoria and a desire for MtF transition. Archived adrenal tissue was assessed for
oestrogen receptor expression and showed focal areas of moderate immunopositivity in <10% of tumour cells. After discussion
of the potential risks of cancer recurrence and benefits of GAHT, JS opted to commence GAHT.

Conclusion: This is the tenth report raising a possible link between NF1 and ACC. Recognition of individuals on GAHT with
higher baseline tumour or malignancy risk is crucial and clinicians should consider increased frequency of cancer screening in
these individuals.

L

Else T, Kim AC, Sabolch A, et al. Adrenocortical carcinoma. Endocrine Reviews. 2014;35(2): 2821 326.

2. Menon RK, Ferrau F, Kurzawinski TR, et al. Adrenal cancer in neurofibromatosis type 1: case report and DNA analysis.
Endocrinology, Diabetes & Metabolism Case Reports. 2014;2014:140074.

3.  McFarlane T, Zajac JD, Cheung AS. Gender-affirming hormone therapy and the risk of sex hormone-dependent tumours

in transgender individuals-A systematic review. Clin Endocrinol (Oxf). 2018 Dec;89(6):700-711.
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An under-recognised association: hypocalcaemia and intravenous iron polymaltose
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1. Department of Endocrinology and Dlabetes, Royal Brisbane and Women's Hospital, Brisbane, QUEENSLAND, Australia

We present two cases of hypocalcaemia post intravenous iron polymaltose infusion. Hypophosphataemia is a well-recognised
phenomenon following intravenous iron,? however hypocalcaemia has been rarely documented.®#

Case 1 is a 62-year-old female who presented with symptomatic hypocalcaemia ten days after intravenous iron polymaltose
infusion with a nadir calcium of 1.80mmol/L. Hypophosphataemia preceded hypocalcaemia by five days. She was vitamin D
deficient; parathyroid hormone (PTH) and FGF-23 were significantly elevated; 1,25-dihydroxyvitamin D was low. Cholecalciferol
and calcitriol (0.5mcg twice daily) were commenced at presentation and calcitriol was subsequently weaned over four weeks.
Two months after calcitriol cessation, calcium and phosphate had normalised and PTH had significantly reduced (see Table 1).

Case 2 is a 59-year-old female who developed symptomatic hypocalcaemia seven days after intravenous iron polymaltose with
a nadir calcium of 1.82mmol/L. She had a background of glucocorticoid-induced osteoporosis treated with denosumab with the
last dose four months prior to presentation, as well as vitamin D deficiency treated with high dose oral cholecalciferol. Vitamin D
level was normal and PTH and FGF-23 were significantly elevated (see Table 1). Calcitriol 0.75mcg daily was commenced and
subsequently weaned. Calcium normalised three months later.

Parenteral iron is complexed with carbohydrate moieties including carboxymaltose and polymaltose, which prevent the
degradation of FGF-23.5® Hypophosphataemia therefore develops due to excess FGF-23 inhibiting phosphate reabsorption in
the renal tubules.” FGF-23 also inhibits calcitriol production which reduces intestinal absorption of phosphate and calcium, thus
exacerbating hypophosphataemia and potentially causing hypocalcaemia.”

We hypothesise that hypocalcaemia develops primarily in patients with additional risk factors such as vitamin D deficiency or
denosumab exposure, as described above. We are conducting a retrospective audit to assess the frequency of hypocalcaemia
post intravenous iron infusion, as this complication may be under-recognised. Meanwhile, these cases highlight the need for
clinicians to be cognisant of this association.



Table 1. Biochemistry at presentation and on 3 month follow wp.

Case 1 Case 2

Presentation | 3 months later Fresentation 3 months later
Corrected calcium 1.80 (1) 238 (n) 1.82 (1) 2,38 (n)
(2.10-2.60mmol/L)
Ionised calcium 1.06 (+) 1.18 (n) 1.04 (4} 1.23 (n)
{1.15-1.35mmol/L)
Phosphate 0.34 () 1.04 (n) 0.59 () 1.62 (n)
(0.75-1.50mmol/L)
Magnesium 0,72 (n) 0.79 (n) 0.83 (n) 0.72 (n)
{0.70-1.10mmol/L)
Parathyroid hormone | 35(T) 1t 47(h 5.7 (m)
(1-7pmolL}
Vitamin D 36 (4) 62 (m) 81(n) 37 (d)
(50-150nmolL)}
1,25-dihydroxy 36 (4) 124 (n)
vitamin [
(48-190pmol/L)
FGF-23 414(T Mot repeated s91(ty Mot repeated
(23-95ngL.)

1. 1. Schaefer B, Meindl E, Wagner S, Tilg H, Zoller H. Intravenous iron supplementation therapy. Mol Aspects Med.
2020;75:100862. doi: 10.1016/j.mam.2020.100862.

2. 2. Bager P, Hvas CL, Dahlerup JF. Drug-specific hypophosphatemia and hypersensitivity reactions following different
intravenous iron infusions. Br J Clin Pharmacol. 2017;83(5):1118-1125.

3. 3.KleinK, Asaad S, Econs M, Rubin J. Severe FGF23-based hypophosphataemic osteomalacia due to ferric
carboxymaltose administration. BMJ Case Rep. 2018 doi:10.1136/bcr-2017-222851.

4. 4. Smyth B, Ong S. Severe hypocalcaemia and hypophosphatemia following intravenous iron and denosumab: a novel
drug reaction. Intern Med J. 2016;46(3):360-363.

5. 5. lifie E, Oyibo SO, Joshi H, Akintade O. Symptomatic hypophoshataemia after intravenous iron therapy: an underrated
adverse reaction. Endocrinol Diabetes Metab Case Rep. 2019(1): 9-0065. doi: 10.1530/EDM-19-0065.

6. 6. Bishay RH, Ganda K, Seibel MJ. Long-term iron polymaltose infusions associated with hypophosphataemic
osteomalacia: a report of two cases and review of the literature. Ther Adv Endocrinol Metab. 2017 Jan;8(1-2):14-19.

7. 7. Schouten BJ, Hunt PJ, Livesey JH, Frampton CM, Soule SG. FGF23 elevation and hypophosphatemia after
intravenous iron polymaltose: a prospective study. J Clin Endocrinol Metab. 2009;94(7):2332-7.
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An unusual growth in the thyroid

Lauren Burrage?, Brett Sillars?
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A69-year-ol d female with a background of Hashi motods t leglargngrkdkt i s prese
mass. She had no B symptoms of malignancy. On examination she had an unusually firm goitre. Ultrasound and computed

tomography demonstrated an enlarged thyroid with abnormal diffuse spongiform appearance without discrete nodules. Thyroid

lymphoma was suspected clinically and FNA with flow cytometry and subsequent core biopsy confirmed the diagnosis of high-

grade B-cell lymphoma. Bone marrow aspirate and trephine (BMAT) was negative, and fluorodeoxyglucose-positron emission

tomography (FDG-PET) excluded advanced disease (see Figure 1a). Treatment with four cycles of rituximab, cyclophosphamide,

doxorubicin, vincristine, and prednisolone followed by adjuvant radiotherapy resulted in complete metabolic response. Figure 1b
demonstrates the post-treatment FDG-PET whi ch reveal s minor residual thyroid uptake,
disease.

Primary thyroid lymphoma has an incidence of 2 cases per million persons and accounts for 2% of extra-nodal lymphomas and

<5% of thyroid malignancies.? It is more common in females and has a median age of diagnosis of 65 years.2 The only
established risk factor i s Ha s h +fold dnicreades risk.’iTher moajorityi df prenarwthyioid h  conf er s
lymphomas are diffuse large B-cell lymphomas.*® Diagnosis is made with core biopsy and staging requires BMAT and FDG-

PET.2% 80% of patients have limited disease with 5-year overall survival of >80%.2 Treatment is typically with chemotherapy and

radiotherapy which improves survival compared with chemotherapy alone.? The addition of rituximab also significantly improves

survival.>* Surgery is seldom required and does not affect outcomes.?® Even patients with severe obstructive symptoms rarely

require surgery as prednisolone rapidly improves such complications, including airway compromise.?3

Primary thyroid lymphoma is an important diagnosis to consider as rapid growth can result in significant compressive
complications. Prognosis is favourable but treatment is distinctly different from the usual management of thyroid malignancy.



Figure 1. Figure l1a on the left demonstrates the initial FDG-PET at diagnosis which shows
thyroid uptake and no nodal or other extra-nodal disease. Figure 1b on the right demonstrates
the FDG-PET after treatment with significantly reduced FDG uptake in the thyroid and no new
sites of lymphoma.

1. BaiZz, LiL, Guan T, Wang J, Zhao J, Su L. Clinical prognosis and bioinformatic analysis of primary thyroid lymphoma.
Medicine. 2021. 12;100(6):e24598.
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An adrenal dilemma : to resect or not to resect ?

Nicholas Yong Nian Chee?, Jun Yang® 23 Renata Libianto®?, James CG Doery**, lan Simpson#*, Winston Chong® 3,
Simon Grodski®, Peter Fuller® 2

1. Department of Endocrinology, Monash Health, Melbourne, VIC, Australia
2. Hudson Institute of Medical Research, Melbourne, VIC, Australia

3. School of Clinical Sciences, Faculty of Medicine, Nursing and Health Sciences, Monash University, Melbourne, VIC,
Australia

4. Monash Pathology, Monash Health, Melbourne, VIC, Australia
5. Monash Imaging, Monash Health, Melbourne, VIC, Australia
6. Department of Endocrine Surgery, Monash Health, Melbourne, VIC, Australia

A 39-year-old male was referred for evaluation of a 8 x 7.3 x 7.6cm left adrenal cystic mass in the context of hypertension. He
was diagnosed with hypertension at age 33 years and experienced poor control despite four antihypertensive medications
(perindopril 10mg daily, lercanidipine 20mg daily, moxonidine 400mcg daily and prazosin 0.5mg daily). He also had
hypokalaemia, obstructive sleep apnoea and obesity. On initial assessment, his blood pressure (BP) was 175/100mmHg. There
were no signs of cortisol excess. His initial biochemistry showed a potassium level of 3.2mmol/L with normal renal function. To
assess the functionality of the left adrenal cystic mass, he had a 1mg dexamethasone suppression test, 24-hour urine free cortisol
measurement and plasma metanephrines which were normal. To facilitate testing for aldosterone excess, perindopril and
lercanidipine were changed to hydralazine 50mg BD and verapamil SR 180mg daily while prazosin and moxonidine were
continued. Supplementation with 2400mg of potassium chloride per day was required to achieve normokalaemia. Plasma
aldosterone-renin-ratio (ARR) was measured twice: the first was 88 (aldosterone 1140pmol/L, renin 13mlU/L) while the second
was 268 (aldosterone 1070pmol/L, renin 4mlU/L) with a serum potassium of 3.6mmol/L and eGFR >90mL/min. Saline




suppression test was bypassed. He underwent adrenal vein sampling (AVS) which demonstrated clear-cut right-sided
lateralization with a lateralization index of 8.6 and contralateral suppression prior to ACTH stimulation. However, the right-sided
lateralization was blunted following ACTH stimulation with lateralization index falling to 2.6 and loss of contralateral suppression.
A right adrenalectomy was performed. Histopathology showed a 10mm cortical adenoma. Immuno-histochemistry showed
absence of CYP11B2 staining within the adenoma but presence of aldosterone-producing cell clusters outside the adenoma
(Figure 1). Four months post-surgery, he only required two antihypertensive medications to control his BP at <140/90mmHg,
however biochemical cure is yet to be achieved (ARR 165, aldosterone 610pmol/L, renin 3.7mU/L).

Figure 1. The patient underwent unilateral right sided laparoscopic adrenalectomy and
histopathology showed a 10mm cortical adenoma with absence of CYP11B2 staining but
showed aldosterone-producing cell clusters outside the adenoma.
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A Tale of Two Adenomas: A Case of Autonomous Cortisol Secretion
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A 37 year-old lady was found to have bilateral adrenal incidentalomas. Clinically, she was obese (BMI 36), normotensive, and
with no cushingoid features. CT Abdomen showed bilateral hypodense adrenal lesions, measuring 2.1 x 1.4 cm on the right and
2.6 x 1.7 cm on the left. Initial investigation showed no evidence of hormonal hypersecretion, except for a suppressed ACTH.

The patient was under regular clinical, biochemical and radiological surveillance for the next ten years. She developed significant
weight gain, hypertension, and osteopenia of the spine with Z-score -1.9 at L3-L4 (pre-menopausal). Repeat testing showed
abnormal cortisol post 1 mg dexamethasone suppression test of 101 nmol/L, suppressed ACTH and DHEAS but no overt
Cushingb6s syndr ome. Mi dnight salivary cortisol and 24 hour

Both adrenal adenomas had increased by 30% and 50% from baseline (Figure 1). Norcholesterol scan confirmed
hyperfunctioning of the left adrenal lesion for which she underwent left adrenalectomy. Histology showed nodular adrenocortical
hyperplasia. Post-operatively, she successfully lost 20 kg in 18 months, with improvement in lipid profile, blood pressure and
bone density at the spine. ACTH and DHEAS, which were previously suppressed, normalised.

urinar



Figure 1a. MRl Abdomen (left) demonstrating right adrenal adenoma 2.8 x 2.4 cm and left
adrenal adenoma 3.4 x 2.7 cm; and 1b. Norcholesterol scan (right) demonstrating
hyperfunctioning of left adrenal adenoma.

Autonomous cortisol secretion (ACS) is characterised by ACTH-independent cortisol overproduction from adrenal incidentalomas
without clinical features of overt Cushing's syndrome. It is associated with metabolic consequences of obesity, hyperlipidaemia,
hypertension, osteoporosis and increased cardiovascular mortality. ACS is more common in bilateral adrenal adenomas
compared to unilateral lesions. Diagnosis and management are challenging due to controversies and discrepancies in current
clinical guidelines and lack of long-term outcome data. Individualised clinical and risk assessment is important particularly in
those with significant change in clinical features. The use of the 1 mg dexamethasone suppression test demonstrates the highest
sensitivity for screening for ACS, with low/suppressed ACTH and DHEAS as useful adjuncts in the diagnosis.

1. Fassnacht M, Arlt W, Bancos |, Dralle H, Newell-Price J, Sahdev A, Tabarin A, Terzolo M, Tsagarakis S, Dekkers OM.
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Diabetes Endocrinol. 2014 May;2(5):396-405.

3. Chiodini I, Albani A, Ambrogio AG, Campo M, De Martino MC, Marcelli G, Morelli V, Zampetti B, Colao A, Pivonello R;
ABC Group. Six controversial issues on subclinical Cushing's syndrome. Endocrine. 2017;56(2):262-266
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2016;51(2):225-235
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Dilated cardiomyopathy associated with thyroid
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Background: Dilated cardiomyopathy (DCM) is an uncommon manifestation of hyperthyroidism. We describe a case of DCM
associated with Gravesd di sease.

Case: A 60-year-old man presented with acute dyspnoea and palpitations. Pertinent examination findings included mild
disorientation, temperature of 37.9°C, hand tremors, a large goitre, thyroid bruit and lid lag. Heart rate was irregularly irregular at
240 beats/minute, indicative of atrial fibrillation, with blood pressure of 120/90mmHg and signs of mild congestive cardiac failure.
Biochemistry revealed freeT4 of >100pmol/L(range:12-22), freeT3 of 42.7pmol/L(range:3.0-7.8) and undetectable thyroid-
stimulating hormone (TSH). Of note, pathology undertaken two years ago following an emergency department presentation with
fatigue demonstrated severe hyperthyroidism, but this result was inadvertently missed, and he had not sought any medical care
until this presentation. He was diagnosed with thyroid storm complicated by heart failure. Propylthiouracil 200mg 6-hourly and
intravenous hydrocortisone 100mg 6-hourly were initiated. Oral metoprolol and intravenous esmolol were administered for rate
control but unfortunately led to cardiogenic shock. Cardioversion resulted in sinus rhythm and a transient blood pressure
improvement. Inotropes were subsequently commenced. Echocardiogram revealed left ventricular (LV) systolic dysfunction with
septal wall hypokinesis, left atrial enlargement and increased LV filling pressure, consistent with DCM. He was weaned off
inotropes after 48 hours. TSH-r ecept or anti bodi es returned positive, confi
function (freeT4 19.1pmol/L, freeT3 6.5pmol/L) coincided with normalisation of LV systolic function. He was discharged home
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following a 7-week admission. He achieved euthyroidism 3 months later with carbimazole, with no cardiomyopathy recurrence
on continued follow-up and was referred for a thyroidectomy.

Conclusion: In contrast to cardiomyopathy of other origins, hyperthyroidism-associated DCM is usually reversible with
appropriate treatment. Clinicians should be vigilant of the risk of precipitating cardiac decompensation in patients with
hyperthyroidism-induced cardiomyopathy with beta blockers, which are commonly used for rate control and symptomatic relief.
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Diabetes and illicit drug use: severe diabetic ketoacidosis associated with cocaine ingestion
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Introduction: Cocaine use has been reported as a precipitating factor for diabetic ketoacidosis (DKA) in patients with diabetes.
The development of DKA in the setting of cocaine use is contributed by the stimulatory effect of cocaine on counter-regulatory
hormone release, leading to increased ketoacid production. We report a case of DKA associated with cocaine ingestion.

Case: A 46-year-old man presented with a 1-day history of abdominal pain, nausea and polyuria. He had type 2 diabetes mellitus
of 8 years duration and was on metformin monotherapy. There was no personal or family history of autoimmunity. Examination
revealed tachycardia and mild epigastric tenderness. Investigations demonstrated: serum glucose 23.6mmol/L (range: 3.5-5.4),
pH 7.02 (range: 7.30-7.40) and point-of-care ketone 4.6mmol/L (range: <0.6), consistent with severe diabetic ketoacidosis.
Inflammatory markers were raised, likely due to acute inflammatory response to DKA as there was no evidence of an infection.
An abdominal CT excluded acute intra-abdominal pathology including pancreatitis. The cause of his DKA was initially unclear
and investigations for autoimmune diabetes were under way. Upon further questioning, it was revealed that he had ingested 1
gram of cocaine approximately 16 hours prior to presentation and was hospitalised 2 years ago with DKA associated with cocaine
use. Due to the plausible temporal relationship between cocaine use and symptom onset, cocaine ingestion was implicated as
the cause of his ketoacidosis. Intravenous insulin infusion was commenced. He was transitioned to subcutaneous insulin following
resolution of ketoacidosis. HbAlc was 7.8%. Islet autoantibodies returned negative. He was counselled to avoid cocaine use in
the future due to the risk of recurrent DKA.

Conclusion: Cocaine use is a known precipitating factor in the development of DKA. Our case illustrates the importance of
considering recreational drug use as a trigger of DKA when the precipitant is not apparent after excluding common causes.
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Lower limb amputations in patients with diabetes-related foot complications in the COVID-19
pandemic
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The COVID-19 pandemic caused disruption to healthcare with concern about individuals delaying or avoiding presentation. In-

person reviews have been limited with a major shift towards Telehealth. This has raised concern for the management of diabetes-

related foot complications, which has traditionally required in-person visits for debridement, dressings and offloading (1). Delay

in access to care can lead to significant mortality, morbidity and loss of imbs (2). Melb o ur ne 6 s f i r s-19wasaeieetedof COVI D
in January 2020 and in March 2020 elective surgery was suspended.

Aim
To examine the effect of the COVID-19 pandemic on the rates of lower limb amputations in individuals with diabetes-related foot
complications.

Method

This retrospective audit of medical records analysed rates of amputations at a large hospital in Victoria, Australia. Comparisons
were made between pre-COVID-19 (January-December 2019) and post-COVID-19 (January-December 2020) onset periods.
Descriptive statistical analyses were utilised.

Results

In 2019, 84 lower limb amputations were performed in individuals with diabetes-related foot complications at the Royal Melbourne
Hospital (RMH). Of those, 56 occurred in individuals directly admitted under the Diabetic Foot Unit (DFU). In 2020, 96 amputations
occurred, 61 in individuals admitted under the DFU. The percentage of individuals admitted under the DFU requiring an
amputation was 48% in 2019 and 58% in 2020. Ulcer duration was similar in 2019 and 2020 despite the lockdown and COVID-
19 related restrictions. Comparing 2019 and 2020, rates of osteomyelitis were 52% vs. 65%, gangrene 56% vs. 60% and cellulitis
73% vs. 80% (Table 1).

Conclusion

Following the onset of the COVID-19 pandemic, a greater proportion of individuals presented with osteomyelitis, gangrene and
cellulitis associated with foot ulcers, which may have contributed to the greater number of amputations performed in 2020. As
RMH prioritised in-person reviews during the COVID-19 pandemic, the effect of a shift to virtual healthcare is unknown.



Parameter 2020 group 2019 group
(n=96) (n=84)
Age, years 69 +/-12.8 65 +/-11.7
Male, n (%) 70 (73) 67 (80)
HbAlc, % 7.8+/-2.2 8.3+/-2.7
PAD, n (%) 84 (88) 70 (83)
Neuropathy, n (%) 92 (96) 79 (94)
Previous ulcers, n (%) | 81 (84) 65 (77)
Previous 61 (64) 35 (42)
amputations, n (%)
Ulcer duration, 4(2-12) 4 (2-10.5)
weeks
Osteomyelitis, n (%) | 62 (65) 44 (52)
Gangrene, n (%) 57 (60) 47 (56)
Cellulitis, n (%) 77 (80) 61 (73)
Intervention, n (%)
AKA 1(1) 3(3.6)
BKA 17 (18) 14 (17)
TMA 7(7) 16 (19)
Minor amputation 71 (74) 49 (58)

Table 1. Demographics, clinical characteristics and biochemistry. Data are reported as mean
+/- SD or median (interquartile range). Minor amputation refers to toe or ray amputation.
AKA=above knee amputation; BKA=below knee amputation; TMA=trans-metatarsal
amputation.

1. Shin, L., Bowling, F., Armstrong, D. and Boulton, A., 2020. Saving the Diabetic Foot During the COVID-19 Pandemic: A
Tale of Two Cities. Diabetes Care, 43(8), pp.1704-1709.

2. Caruso, P., Longo, M., Signoriello, S., Gicchino, M., Maiorino, M., Bellastella, G., Chiodini, P., Giugliano, D. and Esposito,
K., 2020. Diabetic Foot Problems During the COVID-19 Pandemic in a Tertiary Care Center: The Emergency Among the
Emergencies. Diabetes Care, 43(10), pp.e123-e124.
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Double-Hit lymphoma presenting as acute pituitary failure
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Introduction:

Double-Hit lymphoma (DHL) is a type of high-grade B cell ymphomas with rearrangements of MYC with BCL2 or BCL6 genes.
DHL are more aggressive and carry and worst prognosis compared to other Non-Hodgkin lymphomas. Although CNS involvement
at diagnosis is frequent and estimated at 10%, isolated involvement of the hypothalamus-pituitary axis is very rare and estimated
at a frequency of <0.5% among systemic lymphomas.

Case description:

This case describes a 46 year old female presenting acutely with pituitary failure characterized by headache, fatigue and
dizziness. Laboratory test showed severe hyponatremia at 128 mmol/L and acute kidney injury. Emergency CT scan of the head
showed abnormal thickening and enhancement of the pituitary infundibulum later confirmed on MRI, with the impression of
lymphocytic hypophysitis with a broad differential aetiology. She was prompted started on appropriate hormonal replacement
with significant clinical improvement.

Multiple indurate lesions skin over face, shoulders and lower abdomen were ntoed, and preliminary histology suggested likelihood
of B cell non-Hodgkins lymphoma. Fluorescence in situ hybridisation (FISH) later confirmed rearrangements for MYC and BCL2
genes. Staging CT revealed cardiac and retroperitoneal involvement with obstructive hydronephrosis requiring stenting.

Patient was promptly started on short intensive chemotherapy in view of then performing autologous stem cell transplant. PET
scan prior to stem cell transplant confirmed complete remission and patient is regularly monitored while recovering.

Discussion:

Acute panhypopituitarism can be caused by a broad spectrum of aetiologies. Most of them are usually slow to progress, commonly
managed in the outpatient settings and often untreatable. This case illustrates an aggressive type of Non-Hodkin lymphoma
diagnosed after presenting with pituitary infiltration that responded completely to prompt aggressive chemotherapy.
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Severe Hypercalcaemia in Pregnancy and Lactation i Like Mother, Like Baby?
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This case contributes to the limited literature on severe PTH-independent hypercalcaemia during pregnancy and lactation. A 38-
year-old primiparous woman presented in early pregnancy with a 6-year history of intermittent mild PTH-independent
hypercalcaemia and elevated 1,25-hydroxyvitamin D (1,25VitD) level without identified cause (Figure 1a) or suspicion of calcitriol
use.

In early second trimester she developed severe PTH-independent hypercalcaemia (corrected calcium 3.38mmol/L (range 2.1-
2.6)) that persisted during her pregnancy (Figure 1b). Her third trimester PTHrp was elevated 42.27pmol/L (non-pregnant range
<1.0) with a 1,25VitD (835pmol/L) twice the expected pregnancy range. She had minimal response to intravenous fluids and did
not respond to 10-day high-dose glucocorticoid. A modest response to strict low calcium diet (<150g per day) was observed.
There was no evidence of end-organ damage until development of pre-eclampsia at 36-weeks. A healthy infant was delivered
via emergency caesarean-section at 37-weeks gestation. Maternal hypercalcaemia persisted post-partum and worsened with
establishment of lactation. Fluconazole (1-alpha reductase inhibitor) was commenced in attempt to reduce 1,25VitD but ultimately
severe hypercalcaemia (3.53mmol/L) necessitated cessation of lactation with subsequent rapid improvement of calcium levels.
Initial neonatal hypercalcaemia (day 8 corrected calcium 3.08mmol/L (range 1.85-2.8)) resolved by day 14 post-partum.
Pregnancy and lactation-induced significant elevation of 1,25VitD and PTHrp postulated to be driving the PTH-independent
hypercalcaemia although underlying aetiology remained under investigation; a post-partum FDG-PET was non-diagnostic.
Similar biochemical and clinical pattern are well-reported in rare cases of 24-hydroxylase loss-of-function mutations. Genetic
testing for CYP24A1 mutations are pending.

Key points:

i Differential diagnosis, investigation and management of severe PTH-independent hypercalcaemia in pregnancy and
lactation

9 Counselling women of child-bearing age regarding the potential course of pre-existing hypercalcaemic disorders
during pregnancy

9 Consideration of genetic testing for CYP24A1 mutation in long-standing undifferentiated PTH-independent
hypercalcaemia with elevated 1,25VitD

9 Clinical features and management of CYP24A1 mutation
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An unusual case of syndrome of inappropriate secretion of anti-diuretic hormone (SIADH)
associated with Gradenigo syndrome from acute otitis media
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Introduction:

The syndrome of inappropriate secretion of anti-diuretic hormone (SIADH) is a condition of euvolaemic hyponatraemia sometimes
associated with disorders affecting the central nervous system (CNS). Gradenigo syndrome is a rare but serious complication of
otitis media, defined by the triad of otitis media, severe orbito-facial pain and ipsilateral sixth cranial nerve palsy.

Case:

A 67-year-old female presented with worsening left-sided otalgia with discharge, nausea and vomiting, hearing impairment with
intermittent tinnitus, and new onset diplopia. She had profuse left ear sloughy discharge, a left sixth cranial nerve palsy and CT
imaging demonstrating left mastoid effusion with sclerosis at the petrous apex, which was felt to fulfil criteria for Gradenigo
syndrome.



She was also severely hyponatraemic at presentation, with serum sodium 112mmol/L (135-145), serum osmolality 239mmol/kg
(285-295), urine sodium 57mmol/L and urine osmolality 512mmol/kg. She was a non-smoker with a history of hypertension and
dyslipidaemia. Regular medications were valsartan 80mg daily, amlodipine, atenolol and atorvastatin. She was clinically
euvolaemic with normal renal function and cortisol level (470nmol/L). Incidentally, she had mild hyperthyroidism with TSH
0.2mlIU/L (0.40-3.50) and free T4 26.3pmol/L (10.0-20.0), and was found to have a multinodular thyroid.

She was admitted to Intensive Care for close monitoring, intravenous broad-spectrum antibiotics and a strict 1.2 litre daily fluid
restriction for management of SIADH. Valsartan was withheld. Her sodium improved gradually over 6 days and she underwent
an operative left myringotomy and insertion of grommet on day 7. Her symptoms improved and she was discharged by day 13
on a prolonged course of antibiotics. Serum sodium normalised to 135mmol/L by discharge.

Conclusions:

Gradenigo syndrome is a rare entity which can cause complications that affect the CNS. Our case is the first to demonstrate
acute SIADH being possibly linked with this syndrome in an adult.
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Background

Transgender and gender diverse (TGD) individuals are increasingly seeking gender-affirming care. Monash Health is one of the
hospital providers for gender-affirming hormone therapy (GAHT) in Victoria. We present data from our clinic between January
2018-December 2020.

Results

173 new TGD clients were seen, mean age 27.5 years (range 17-59). The most prevalent baseline comorbidities were
overweight/obesity (58% of those with recorded weight) depression/anxiety (44.5%), active or prior smoking history (33.5%), and
autism spectrum disorder (8.7%).

120 (69.4%) individuals were referred for GAHT initiation. 54 (45%) commenced feminising and 44 (36.7%) commenced
masculinising GAHT within six months of their initial clinic review; 22 (18.3%) did not commence GAHT, typically if individuals
declined or baseline requirements (pathology, consent) were not completed.

Feminising GAHT formulations included combined oral contraceptive pill (COCP) (n= 23), oral oestradiol (n= 17), and
transdermal oestradiol (n = 13). Androgen blockers, prescribed to 30 clients, were cyproterone acetate (CPA) (n= 21), or
spironolactone (n = 9). Masculinising GAHT formulations were intramuscular (n = 24), transdermal (n = 19), and oral (n = 1)
testosterone.

Of the 53 (30.6%) individuals referred for GAHT optimisation, 30 (56.6%) were already using feminising and 23 (43.4%) using
masculinising GAHT. Feminising hormones included oral oestradiol (n = 17), COCP (n = 6), transdermal oestradiol (n = 3), and
oestradiol implant (n = 1). 20 were using androgen blockers, including spironolactone (n = 15) and CPA (n = 5). Masculinising
hormones included intramuscular (n = 20), transdermal (n = 2), or oral (n = 1) testosterone.

Discussion

Hormone therapy is an important part of gender-affirming care for many TGD individuals, and tertiary clinics provide an important
service in the initiation and optimisation thereof. Further research is needed to inform evidence-based and individualised
prescribing, particularly in the context of common comorbidities.
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Venous thromboembolic disease in klinefelter syndrome: a case series

Ryan Endall*?, Stella Sarlos® 23, le-Wen Sim*?2 345 Rob McLachlan 2 ¢, Carolyn Allan® 26, Rita Upreti® "2

1. Department of Endocrinology, Monash Health, Melbourne
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. School of Clinical Sciences, Monash University, Melbourne

. Department of Endocrinology, Eastern Health, Melbourne

. Melbourne Medical School, University of Melbourne, Melbourne

. Department of Obstetrics and Gynaecology, Monash University, Melbourne

. Department of Diabetes and Endocrinology, Western Health, Melbourne

Background
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Klinefelter syndrome (KS) is the most common chromosomal aneuploidy in men, occurring in 1:600 males, 80-90% of whom have
a 47,XXY karyotype. Clinical features vary but include androgen deficiency and infertility. Venous thromboembolism (VTE) is also
increasingly recognised, with KS patients demonstrating both a higher risk of (hazard ratio [HR] 3.95), and higher mortality from
(HR 1.76) thrombotic events (1).

Context
Clinical Andrology Service, Hudson Institute of Medical Research and Monash Health, Victoria.

Cases

Ten of the 88 (11.3%) KS patients reviewed in our clinic over a 10-year period (2011-2021) have had at least one VTE event.
Median age at first VTE event was 40.4 years (range 20-54); four patients had recurrent VTE. 16 VTE events were recorded
during this time; the most frequent were deep vein thrombosis (n = 8) and pulmonary embolism (n = 5), with one episode each
of superficial lower limb thrombus, cerebral vein thrombus, and superior mesenteric vein thrombus. Androgen replacement at the
time of VTE was depot intramuscular (n = 13) or transdermal (n = 3). Hb prior to VTE ranged from 145-183g/L, and haematocrit
ranged from 0.41-0.52. Additional risk factors were overweight or obesity (n = 5) and smoking (n = 3). Inherited thrombophilia
work-up was performed in eight patients, one patient with superficial thrombophlebitis was not investigated, and one patient was
lost to follow-up. Of those who underwent investigation, Factor V Leiden heterozygosity was identified in two cases.

Conclusion

VTE is an important co-morbidity of KS, affecting over 10% of men seen in our clinic. Further research is required regarding the
nature of coagulation abnormalities that contribute to greater VTE risk in KS patients, approaches to alleviate this risk, and the
role of VTE prophylaxis amongst the KS cohort.

1. 1. Chang S, Christiansen CF, Bojesen A, et al . 6Kl inefelter syn
on t hr omb BnsidcrsConnects202D;9(1):34-43.
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To block or not to block? The diagnostic and management dilemma of paraganglioma
pheochromocytoma predisposition syndrome in the setting of dopamine agonist therapy

Amelia R Fernandes® 2, Albert Hsieh?

1. Department of Endocrinology, Royal Prince Alfred Hospital, Camperdown, NSW, Australia

2. Faculty of Medicine, University of New South Wales, Sydney, NSW, Australia

Background

Paraganglioma pheochromocytoma predisposition syndrome is an inherited susceptibility for head and neck paragangliomas and
pheochromocytomas, both of which may be malignant, in addition to renal cell cancer, thyroid cancer and gastrointestinal stromal
tumour. We present the diagnostic dilemma of a SDHB pathogenic variant-related paraganglioma with elevated catecholamine
metabolites in the setting of dopamine agonist therapy and the associated management issues of pre-operative blockade.

Case

A 79 year old I ady with advanc e dcofirmuouk Dundopa mfuson was m@dansally foomd topaged wi t h
have a right extra-adrenal lesion and elevated plasma 3-methoxytyramine (3-MT) 890pmol/L (RR<181) and urinary 3-MT

67.7umol/d (RR<1.3) with otherwise normal catecholamine metabolites. She underwent a laparascopic resection of the

paraganglioma with a partial right adrenalectomy, yet her post-operative plasma 3-MT remained elevated at 1670 pmol/L

(RR<181). She was later noted to have a new Dotatate PET avid pancreatic lesion and has since been found to have a SDHB

gene causing paraganglioma pheochromocytoma predisposition syndrome.

Discussion

SDHB pathogenic variant-related paragangliomas typically secrete norepinephrine rather than epinephrine, and some can
secrete dopamine. In biochemically functioning paragangliomas, the sensitivity of 24 hour urinary measurements of dopamine
was 18%. This case highlights the difficulties with interpreting elevated catecholamine metabolites in a patient with
phaeochromocytoma paraganglioma predisposition syndrome in the setting of continuous dopamine agonist therapy.

The US Endocrine Society recommends that all patients with a hormonally functional PPGL should undergo preoperative
blockade to prevent perioperative cardiovascular complications such as an alpha-adrenergic receptor blocker. However, the
current evidence suggests that adrenergic blockade is contraindicated in dopaminergic phenotype phaeochromocytoma /
paragangliomas (PPGLs) due to the risk of cardiovascular collapse. This emphasises the need to revise the current perioperative
management guidelines for dopaminergic phenotype PPGLs.
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Refractory Hypocalcaemia after Roux-en-Y gastric bypass surgery in a patient with pre-
existing Hypoparathyroidism

Kate Flentje?!, Reetu Gogna?, Georgina Stilwell>?, A/Prof Roland McCallum? 1!

1. Department of Diabetes and Endocrinology, Royal Hobart Hospital, Hobart, Tasmania, Australia
2. School of Medicine, University of Tasmania, Hobart, Tasmania, Australia

Introduction



The difficulties in managing hypoparathyroidism in a bariatric surgery patient are often under-estimated. Oral treatment with
calcium carbonate and calcitriol is relatively simple but if absorption is impaired due to gastric bypass (the duodenum and jejunum
are preferential sites for calcium absorption) then alternative strategies are needed.

Case:

A 37-year-ol d f emal e under went tot al thyroidectomy for Gravesbd

hypoparathyroidism. After surgery she was maintained on calcitriol 0.25mcg daily and calcium carbonate 1200mg daily. In 2018
she underwent Roux-en-Y gastric bypass in the management of Stage 3 Obesity (weight 153kg, BMI 56.2kg/m2). Two years later
her weight had fallen by 72kg (BMI 29.8kg/m2) and she started to develop daily symptoms of nausea and vomiting followed by
lethargy and paraesthesia. She presented to our hospital with serum ionised calcium 0.93mmol/L (1.15-1.30), corrected calcium
1.97mmol/L (2.10-2.60). Treatment included oral and intravenous calcium in addition to calcitriol. On discharge ionised calcium
was 1.12mmol/L. Over the following months, doses of calcitriol were slowly titrated from 0.25mcg daily to 1mcg TDS as well as
calcium carbonate to 2400mg daily and cholecalciferol 50001U per day. Despite this ionised calcium level was frequently
approximately 1.00 mmol/l. Symptoms included continuing paraesthesia and demineralisation and fracture of her teeth.
Normocalcaemia was only achieved after conversion of calcitriol from capsule formulation to liquid formulation at an equivalent
dosage. Liquid calcitriol is difficult to obtain and expensive. lonised calcium levels stabilised at 1.17mmol/L after 1 week of liquid
calcitriol treatment.

Conclusion:

Absorption of calcium from the gut deteriorated as the patient lost more weight. This case highlights the importance of considering
gastric bypass surgery carefully after parathyroidectomy especially given the difficulty in management of hypocalcaemia. Whilst
escalation of doses of supplementation may be required, some patients in the literature have required reversal of their gastric
bypass.
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Milk alkali syndrome in a young woman with Gastro-oesophageal reflux after Laparoscopic
gastric banding

Kate Flentje!, Reetu Gogna?, A/Prof Roland McCallum? 1!

1. Department of Diabetes and Endocrinology, Royal Hobart Hospital, Hobart, Tasmania, Australia
2. School of Medicine, University of Tasmania, Hobart, Tasmania, Australia

Introduction:

Milk alkali syndrome (MAS) consists of a triad of hypercalcemia, metabolic alkalosis, and acute renal failure due to ingestion of
large amounts of calcium and absorbable alkali often in the form of over-the-counter antacid medications. Although MAS had
become a rare presentation since the introduction of H2 antagonists and proton-pump inhibitors (PPIs) it has made a resurgence
in recent years with increased use of calcium supplements for osteoporosis prevention.

Case Report:

A 35-year-old female presented to the emergency department with severe lethargy, nausea, thirst, and constipation for a few
weeks. Initial bloods showed ionised calcium 1.84mmol/L [1.15-1.33], creatinine 334 umol/L [45-85], bicarbonate 44mmol/L [20-
32], parathyroid hormone (PTH) 3.5pmol/L [1.6-9.0] and vitamin D 56nmol/L [>49]. Medical history was significant for previous
cholecystectomy, laparoscopic gastric banding (LAGB) and gastroesophageal reflux disease. She was taking no prescribed
medications. Calcium levels normalised with intravenous fluids, but then rebounded again requiring readmission and further
intravenous fluids plus 5mg zoledronic acid once eGFR >50 ml/min/1.73m?2. Cinacalcet was commenced and dose titrated to
30mg BD. Nuclear sestamibi and ultrasound did not reveal a parathyroid adenoma. Further work up including CT chest-abdomen-
pelvis, ACE level and serum protein electrophoresis were unremarkable. During a third admission to hospital with recurrent
hypercalcaemia, it became evident she was also taking at least 6 chewable Quick-eze® tablets (containing 750mg calcium
carbonate per tablet) per day secondary to difficulty swallowing PPI tablets after her LAGB. This raised the possibility of MAS as
the cause of her recurrent hypercalcaemia. On cessation of these tablets and changeover to pantoprazole for acid suppression,
calcium levels normalised within 48 hours and cinacalcet was able to be ceased.
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Conclusion:

Medical practitioners need to be aware of the potential adverse effects of ingesting excessive amounts of calcium carbonate and
its role as a potential cause of hypercalcaemia.
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Paraneoplastic hyperthyroidism in a man with testicular cancer

Gaurav Ghosh?, Chanika Ariyawansa?, Krishnamurthy Chikkaveerappa!
1. Sir Charles Gairdner Hospital WA, Nedlands, WA, Australia

Introduction: Human Chorionic Gonadotropin (HCG) is a glycoprotein with a structure similar to TSH [1]. HCG-mediated
hyperthyroidism from an HCG secreting tumour is a rare cause of hyperthyroidism [2].

Case: We report the case of a 29-year-old gentleman who presented with abdominal pain, tachycardia and transient atrial
fibrillation. Abdominal CT revealed para-aortic retroperitoneal lymphadenopathy. Though no testicular mass was palpable, scrotal
ultrasound revealed a testicular lesion suspected to be a primary tumour. Relevant tumour markers were elevated: HCG 682000
IU/L (<2), AFP 22 kIU/L (<11). Thyroid function tests (TFTs) were consistent with primary hyperthyroidism: TSH <0.01mU/L (0.4-
4), T4 29 pmol/L (9-19), T3 7.3pmol/L (3-5.5). TSH receptor antibodies were 0.8 U/L (<1.8). The patient commenced propranolol
for tachycardia and underwent right orchidectomy with histopathology confirming an 11 mm non-seminomatous germ cell tumour
(pure teratoma of post-pubertal type). His tumour was exquisitely responsive to chemotherapy and 2 weeks after commencing
chemotherapy, HCG decreased to 31200 U/L and TFTs normalised (TSH 0.83mU/L, T4 11pmol/L and T3 3.7pmol/L). Propranolol
was ceased and the patient has had no recurrence of tachycardia or atrial fibrillation and has remained euthyroid on subsequent
testing. Thionamides were not used at any stage.

Discussion

Germ cell tumours, particularly those of the non-seminoma type can produce substantial amounts of HCG [3]. In one study of
disseminated non-seminomatous germ-cell tumours, hyperthyroidism was present in 3.5% of patients overall and 50% of those
with HCG >50000 IU/L [2]. Hyperthyroidism will usually resolve with treatment of the tumour and reduction of HCG level.
Hyperthyroidism can be the presenting feature of an HCG secreting tumour [3-6]. These tumours can be extra-gonadal, therefore
absence of a testicular mass does not exclude the diagnosis [7]. HCG-mediated thyrotoxicosis should be considered in
hyperthyroidism where another cause is not identified or in the presence of unusual clinical features [4].

Yoshimura M, Hershman JM. Thyrotropic action of human chorionic gonadotropin. Thyroid 1995 ; 5: 4257 34

Oosting SF, d e Haas EC, Links TP, e t al. Prevalence of paraneoplastic hyperthyroidism in patients with metastatic non-
seminomatous germ-cell tumors. Ann Oncol 2010 ; 21: 1047 8

3. Hershman J. P hysiological and pathological aspects of the effect of human chorionic gonadotropin on the thyroid. Best
Pract Res Clin Endocrinol Metab .2004 ; 18 : 2497 65

Kohler, Tschopp, Jacky, Schmid Paraneoplastic hyperthyroidism BMJ Case Reports 2011; doi:10.1136/bcr.04.2011.4163
Tillbrook Slater Blainey Ann Clin Biochem 2004; 41: 2481 249 Testicular germ cell tumour presenting as thyrotoxicosis
Testicular Choriocarcinoma Presenting as Hyperthyroidism http://dx.doi.org/10.1016/j.amjmed.2013.07.017

Giralt SA, D exeus F, Amato R, e t al. Hyperthyroidism in men with germ cell tumors and high levels of beta-human
chorionic gonadotropin. Cancer 1992 ; 69 : 1286 i 90 .
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Hypopituitarism due to lymphocytic hypophysitis

Gaurav Ghosh?, Jita Anil!, Ee Mun Lim?
1. Sir Charles Gairdner Hospital WA, Nedlands, WA, Australia

We report the case of a 32 year-old woman, G1P1, with lymphocytic hypophysitis and hypopituitarism diagnosed 6 months post-
partum. She was admitted to the Mother and Baby Unit 6 months post-partum with anhedonia, low mood, fatigue and difficulty
with attachment and bonding with her baby. During the pregnancy at 30 weeks gestation, she had been admitted with a severe
headache, the cause of which was not identified at the time. At the post-partum admission, thyroid function tests done as part of
a routine depression screen were suggestive of secondary hypothyroidism. Other pituitary hormones followed showing multiple
deficiencies (see below). Pituitary MRI was unremarkable at this time.

0900 0900
Cortisol 19 pmol/l (150-700) FSH 4 U/L
TSH 2 mU/L (0.4-4) LH 1.7 UL
fT4 5 pmol/l (9-19 Progesterone <1 nmol/l
fT3 4 pmol/l (3-5.5) Oestradiol 180 pmol/l
Prolactin 13 mU/L (<340) bHCG <1 IU/L

GH 0.1 ug/L (<3.3)
IGF1 64 ug/l (115-307)

She commenced glucocorticoid and thyroid hormone replacement and started the oral contraceptive pill. At subsequent follow
up, a glucagon stimulation test was arranged. Growth hormone deficiency was confirmed and she commenced daily growth
hormone injections. At approximately 14 months post-partum, she decided to cease the oral contraceptive pill and fell pregnant
shortly thereafter. At 11 weeks gestation in the second pregnancy, she developed gestational thyrotoxicosis when she presented
with hyperemesis gravidarum. Managing the concurrent diagnoses of HCG mediated thyrotoxicosis and underlying secondary
hypothyroidism proved challenging with hypothyroidism occurring with thyroxine dose reduction.



Lymphocytic hypophysitis is an inflammatory disorder of the pituitary which occurs most often in the third trimester of pregnancy
or within 1 year post-partum [1]. It can present with headache, visual disturbance or symptoms of pituitary insufficiency. Though
rare, it should be considered in the differential diagnosis of headaches in pregnancy and post-partum [2].

1. Rivera JA. Lymphocytic hypophysitis: disease spectrum and approach to diagnosis and therapy. Pituitary. 2006;9:35i 45
2. Caturegli P, Newschaffer C, Olivi A, Pomper MG, Burger PC, Rose NR. Autoimmune hypophysitis. Endocr Rev.
2005;26:599i 614.
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A case of recurrent hyperparathyroidism after parathyroidectomy with autotransplantation

Reetu Gogna !, Kate Flentje!, John Burgess??

1. Department of Diabetes and Endocrinology, Royal Hobart Hospital, Hobart, Tasmania, Australia

2. School of Medicine, University of Tasmania, Hobart, Tasmania, Australia

Introduction

Primary hyperparathyroidism (PHPT) is the most frequent manifestation of Multiple Endocrine Neoplasia 1 (MEN 1) developing
in almost all carriers by 50 years of age. However, recurrence is reduced after near total parathyroidectomy with parathyroid auto-
transplantation.

Case

A 40-year-old woman with MEN 1 underwent near total parathyroidectomy with left forearm auto-transplantation for
hyperparathyroidism twenty years prior but was unfortunately lost to follow up. She was referred to the Endocrine Neoplasia
Clinic for ongoing management of MEN 1 and was found to be hypercalcaemic, ionised calcium 1.41mmol/L [1.14 i 1.29], with
an inappropriately normal parathyroid hormone (PTH) 3.18 pmol/L [0.32 i 8.2] with adequate vitamin D levels. She was
asymptomatic. A parathyroid sestamibi scan demonstrated persistent activity in the proximal left forearm without any abnormal
neck or mediastinal activity. A left/right arm study was performed to substantiate these results. Venous blood was taken from the
left arm 2 minutes after tourniquet application proximal to the transplant site. Subsequently, blood was drawn from the right arm
with the left arm tourniquet still in situ. The samples demonstrated a significantly elevated PTH from the left arm sample at 37
pmol/L and undetectable PTH from the right arm sample. Ultrasound of the neck and forearm demonstrated no neck abnormality
but two left forearm hypoechoic masses at the transplant site; 9x2mm and 6x3mm, both with prominent vascularity. These findings
were consistent with hyperplastic recurrence of PHPT in the transplanted tissue. The patient has been referred for partial
debulking of the parathyroid transplant tissue.
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Conclusion

We report a case of recurrent hyperparathyroidism in a parathyroid auto-transplant in a patient with MEN 1. This case highlights
the importance of long-term follow-up and the approach to investigation and management when it occurs after parathyroid auto-
transplantation in patients with MEN 1.
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A Hairy Case of Elevated Androgens in a Hirsute Woman

Reetu Gogna?, Kate Flentje!, John Burgess??

1. Department of Diabetes and Endocrinology, Royal Hobart Hospital, Hobart, Tasmania, Australia
2. School of Medicine, University of Tasmania, Hobart, Tasmania, Australia

Introduction

Differentiation of severe PCOS with elevated androgens from a virilising tumour can be difficult.
Case Presentation

A 26-year-old woman of Indian descent presented with severe hirsutism and menstrual irregularity. She had been diagnosed with
polycystic ovarian syndrome (PCOS) and a left sided adrenal adenoma. She took no regular medications and no relevant family
history. On examination, she had a normal BMI, no acne, temporal hair recession, acanthosis nigricans, increased muscle bulk
or clitoromegaly. Ferriman-Gallwey score was 32 indicating severe hirsutism.

Initial biochemistry showed markedly elevated androgens on serial testing (see table).



Pelvic ultrasound demonstrated polycystic ovarian
(on Ovarian-Adnexal Imaging-Reporting-Data system). CT adrenals showed a left 9.3mm adrenal adenoma (29 HU) with a normal
right adrenal gland. MRI adrenal findings were consistent with the CT.

24-hour urinary androgen metabolites were significantly elevated. Intravenous dexamethasone suppression test failed to
suppress testosterone levels to normal range with only 25% reduction (see table). Ovarian tumour markers were within normal

mor phoddmgy with

limits.

S X Date
e " 17/a/21 9/6/21 28/6/21 26/7/21 Reference
Testosterone 4.7 nmol/L 4.3 nmol/L 4.6 nmol/L 4.8 nmol/L <28
| Free Androgen Index - 28.7 24.2 - 0-29
Calculated Free Testosterone 115 pmol/L - - - 1-34
 SHBG 20 15 13 - 18-118
DHEAS | 185 umol/L | - - - |27-9.2
 DHEAS = < Aumol/L | - | 0.95-1165
Androstenedione k= }= B 17.6 nmol/L - 1 15-103
17 hydroxyprogesterone | 90nmol/t | 132nmolL - - | 03-152
Cortisol 336 nmol/L - - - 138-690
- ACTH 23 ng/L - - - 9-51
FSH SuU/L - - - 4-13
~ Oestradiol 186 pmol/L - - - 88-607
Progesterone <2 nmol/L = = = 2-5
TSH 072muUL | - - - 03-35
' Prolactin | 311 mU/L - - - 109 - 557
- Normetadrenaline | 220pmol/L - : = <550
Metadrenaline 100 pmol/L Ji= J= - <447
\ 3 methoxytyramine <50 pmol/L - S = <181
Aldosterone | 341 pmol/L - - - 100 - 950
" Renin 8.8 mU/L - - - 33-41
Aldo/Renin ratio 39 - - - <70
 Sodium 140 mmol/L - - - 135-145
Potassium 4.8 mmol/L - - - 35-55
24 Hour Urine 9/6/21 Result Reference
Urine Volume 1.498 1L
' Androsterone 229 umol/24h 15-120
i Etiocholanolone | 17.8 umol/24h 15-120
5-beta 17 a!pha hydroxypregnanolone | 2.3 umol/24h <10
[Pregnonetriol 86 umol/2h 05-35
Tetrahydro-11 deoxy cortisol 0.2 umol/24h <05 B
* Pregnanetriolone <0.1 umol/24h <0.5
Tetrahydro-cortisone 15.8 umol/24h 25-120
Tetrahydro cortisol 6.8 umol/2sh 07-6.0
IV DST 28/6/21 Cortisol nmol/L ACTH ng//L Testosterone DHEAS umol/L SHBG nmol/L
Time {138 - 690) (9-52) nmol/L {<2.5) {1-12) {18 — 144)
- 60 min 469 454 478 134 186
-5min 422 | 349 524 132 173 -
\ +3hr I 119 64 381 108 199
+4hr 79 <5 426 947 164
" +5hr 56 <5 3.28 559 1795
+23 hr <28 <5 409 681 226
 +23.5hr <28 <5 361 6.11 191
The differential diagnosis in this patient is an ovarian or adrenal virilising tumour with current investigations favouring an adrenal
source.
Discussion

PCOS is common and generally associated with only mild androgen excess. Both adrenal and ovarian virilising tumours are rare.
Failure to suppress androgens after administration of dexamethasone is characteristic of a virilising tumour. Additionally, DHEAS



is predominantly produced by the adrenal glands and can be used as a marker of adrenal androgen secretion if the levels are
elevated or do not suppress. However, differentiating between ovarian and adrenal sources can be difficult.

Conclusion

We report a case of a virilising tumour in a young woman. The abnormal imaging findings in both the left adrenal gland and left
ovary have presented challenges in differentiating between these two potential sources.
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Beware asymmetric limb pain in an individual with diabetes

Joanna YR Gong?, Lucy Collins?, Braden Engelbogen?, Catherine Seymour?, Paul R Wraight*
1. Department of Diabetes and Endocrinology, Royal Melbourne Hospital, Parkville, Victoria, Australia

The majority of individuals that present with diabetes-related foot complications have painless neuropathy, therefore pain should
raise clinical suspicion for other diagnoses. Although deep-seated infections, acute Charcot arthropathy and ischaemia may

present with pain, Hansenbés disease can cause pain in this patie
recognised precipitant. 1t is also i mpo rasafiom that of diabhates medlitue nt i at e t he
We report the case of a47-year-ol d mal e of Samoan descent with Hansends disease.

pain and erythematous rash post bilateral below knee amputations for necrotic feet secondary to ischaemia from severe
cardiomyopathy. On day 24 post amputation, he developed a raised, erythematous rash to his right stump that was tender on
palpation (Figure 1). Subsequently, he developed acute right fifth finger dactylitis, left eye conjunctival injection and left distal
forearm swelling. The dactylitis and swelling were reported as tenosynovitis on ultrasound, and the conjunctival erythema was
attributed to a dry eye.

The Mycobacterium leprae PCR on the skin biopsy returned positive. He was diagnosed with tuberculoid leprosy with a type 1
reaction, and commenced a 12-month course of dapsone, clofazimine and monthly rifampicin, and weaning prednisolone. The
iritis, dactylitis and rash improved following treatment commencement.

Hansends di s ecarsidered dsa differéntid fer diabetic neuropathy, especially when the classical distal, symmetrical
pattern typically seen with diabetes is absent, or if other clinical features are present. In our multicultural society, it is important
toconsidlerHansends di sease as timely identification and treatment prev
may edge closer to the leprosy-free world envisioned by the WHO Global Leprosy Strategy 2016-2020. Moreover, in our patients
with diabetes, we should never assume new symptoms are secondary to diabetes.

L2 4

v

Figure 1. Rash in Hansen's disease




What not to expect when you're expecting

Louise Goodall?, Timothy Greenaway?
1. Department of Endocrinology, The Canberra Hospital, Canberra, ACT, Australia

We present the case of a 29-year-old G2P1 who was reviewed at 12 weeks gestation. On examination, her BMI was 39.1 kg/m2,

her blood pressure was 1280/80 mmHg and she had signs of hypercortisolism including central adiposity, dorsocervical fat pad,

and acanthosis nigricans, and violaceous striae. A diagmnmbsis of C
measurements were elevated at between 584-842 nmol/L (<150). Early morning cortisol was 735 nmol/L. Midnight salivary

cortisol was 2.9 nmol/L (<3.0). MRI pituitary demonstrated a 3.7x4.3x3.8 mm lesion within the pituitary gland's right lobe,

suggestive of a pituitary microadenoma.

Metyrapone was commenced at 18 weeks. Labour was induced at 39 weeks and complicated by post-partum haemorrhage.

Metyrapone was ceased post-delivery to allow breastfeeding. Inferior petrosal sinus sampling was performed 4 months

postpartum confirming elevated right side IPS to peripheral ACTH ratio. Resection of her pituitary adenoma was performed at 5
monthspost-part um with histopathology confirming Cushingds disease. Her
transient diabetes insipidus. Her 48-hour post-resection and ACTH were undetectably low and she was discharged on twice-daily

hydrocortisone replacement.

Discussion

Cushingbs disease in pregnancy is rare due to t he[]jChangesinr ment of
circulating levels of corticotrophin-releasing hormone, adrenocorticotrophic hormone, cortisol binding globulin, and CRH binding

globulin make a biochemical assessment of <cortiimprégnahcgieleighs i n preg

risk with 60-70% of cases complicated by maternal morbidity, 50% neonatal prematurity, 25-40% neonatal mortality, and 2-4%
maternal mortality. Post-pregnancy complications can include poor wound healing, osteoporosis, and heart failure. " Options for
treat ment of Cushing6s disease in pregnancy include surgical and 1
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Hypercalcaemia in granulomatous disease with response to Cinacalcet

Louise Goodall*, Barbara Depczynski!, Sue Mei Lau?
1. Prince of Wales Hospital, SYDNEY, NSW, Australia

We present a case of a 71-year-old with hypercalcemia and disseminated granulomatous tuberculosis, with response to
cinacalcet despite normal PTH, PTHrP, and 1,25(0H),

She was diagnosed with disseminated tuberculosis disease whilst being worked up for unintentional weight loss. She was noted
to be hypercalcaemic with a peak corrected calcium of 3.70 mmol/L. Myeloma screens, thyroid function, serum ACE were normal.
1,25(0OH),D was 124 nmol/L (60-200) and 25(OH),D was 99 nmol/L. PTHrP was undetectable at <1.0 pmol/ (<1.05), and PTH
was low at 0.6 pmol/L (1.6-6.9).

The Time course of serum calcium and management is shown in the figure. Cinacalcet 30 mg TDS was commenced with a
decrease in serum corrected calcium from 3.7 mmol/L to 2.8 mmol/L within 96 hours.
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Discussion

This case demonstrates an unusual picture of severe hypercalcaemia in granulomatous disease resistant to other treatment
modalities but responsive to cinacalcet despite suppressed PTH and PTHrP.

Cinacalcet is a type Il Calcimimetic that modulates the activity of the CaSR to increase its sensitivity to extracellular calcium and
inhibit PTH release. " Possible mechanisms of cinacalcet, in this case, include via PTH or PTHrP not detectable in our assay, or
CaSR-mediated reduction in renal calcium absorption. .[i] [ii]

To the best of our knowledge, this is the first report of hypercalcaemia in granulomatous disease response to calcimimetics.

1. Krikorian A, Shah S, Wasman J. Parathyroid hormone-related protein: an unusual mechanism for hypercalcemia in
sarcoidosis. Endocr Pract. 2011 Jul-Aug;17(4):e84-6. doi: 10.4158/EP11060.CR. PMID: 21550945

2. Bech A, Smolders K, Telting D, de Boer H. Cinacalcet for hypercalcaemia caused by pulmonary squamous cell carcinoma
producing parathyroid-hormone related peptide. Case reports in Oncology 2012; 5; 1-8
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Treatment resistant prolactinomas - Can we ever achieve normality?

Hikaru Hashimura?, Peter J Fuller2

1. Endocrinology, Monash Health, Clayton

2. Centre of Endocrinology and Metabolism, Hudson institute of Medical Research, Melbourne, VIC, Australia

A 35-year-old male from home with family presented with 12 months of erectile dysfunction and morbid obesity (BMI 69). He was
not taking regular medications, with no allergies. He worked as a construction worker and had a 10 pack-year smoking history.
On examination, he was not Cushingoid. His blood pressure was 150/90 mmHg with no postural drop. He had bitemporal
hemianopia. His testosterone level was 1.2 nmol/L with undetectable gonadotrophins and a prolactin of 73,195 mIU/L. His pituitary
panel was otherwise unremarkable. MRI pituitary demonstrated an enhancing lobulated mass measuring 37x33x36 mm with right
cavernous sinus and supratentorial extension, and encasement of the right internal carotid artery. He was commenced on
cabergoline but his prolactin level failed to fall below 40,000 mIU/L despite up-titrating the cabergoline to 1.5 mg weekly.

Seven months later, he underwent trans-sphenoidal debulking which was limited by the fibrous nature of the tumour.
Histopathology showed a pituitary adenoma staining strongly for prolactin. Surgery was complicated by central adrenal
insufficiency; he was discharged on hydrocortisone replacement and cabergoline 3.5 mg weekly.
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