Multiple layers of complexity govern fertility, pregnancy, perinatal and lifelong health

Claire Roberts'
1. Flinders University, Bedford Park, SA, Australia

For me it started with a 10g marsupial that | found had an invasive yolk sac placenta. Then David Barker showed
epidemiological evidence that maternal undernutrition may restrict fetal growth and program the fetus for chronic disease in
later life. But it is so much more complex than undernutrition. The mothers of the offspring Barker studied had a deprived
existence in a multitude of ways. They and their in utero offspring would have been exposed to significant stress, to air
pollution etc and their undernutrition was not simply calorie restriction but likely specific macro- and micro-nutrient
restriction. The impact of their exposures would be strongly influenced by maternal and paternal genomes and pre-
conception exposures. And, of course, the unique combination of maternal and paternal genetics that comprise the
fetal/placental genome influence nutrient transport to the fetus and placental secretion of hormones and growth factors that
orchestrate maternal adaptations to pregnancy. Parental genomes, diet, adiposity, cardiovascular and metabolic health
conspire together with environmental factors in the first place to make conception possible or not. In turn they impact fetal
growth and development, newborn and future maternal and offspring health. On top of this, the sex of the fetus has
surprising impacts in many dimensions. The last decade has seen an explosion of cellular, molecular and clinical tools with
which we are exploring impacts of genetic, epigenetic, nutrient, psycho-social and environmental factors on fertility,
pregnancy health and beyond for mothers and children.

Improving care — theory to practice

David Maahs'
1. Stanford University, Palo Alto, CA, United States

A strong and collaborative multidisciplinary team to provide diabetes education and on-going support is the foundation for
successful diabetes care. Historic and novel care delivery models will be discussed including tele-health, tele-education,
and remote monitoring models accelerated during the Covid pandemic with attention to disparities in care and involvement
of team members. Discussion will be encouraged to share best practices and solutions to barriers that impede providing
best possible diabetes care.

Driving Positive Behaviour Change

Hayden Fricke'
1. Steople, Brighton East, VIC, Australia

In order to consistently deliver quality patient outcomes most of us need to learn to work in highly effective multidisciplinary
teams. However, some teams are better than others. Why? What gets in the way of truly becoming highly cohesive and high
performing? Individual team members must change themselves and their own behaviours in some small but important ways
in order to develop the qualities needed to work well as a multidisciplinary team. We know that behaviour change is hard.
There are many barriers to changing yourself. For healthcare teams we need to change our normal operating approach in
order to do things like build trust, adapt quickly to circumstances, continue to learn, evolve and grow rather than having a
fixed mindset. Hayden will share a framework and practical tips around how to drive positive behaviour changes that stick
for yourself and your team members, with the ultimate goal of creating highly effective multidisciplinary teams.

Impact of 6 months use of intermittently scanned continuous glucose monitoring on
habitual sleep patterns and sleep quality in youth with type 1 diabetes and high-risk
glycaemic control
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Aims: To date, few objective or subjectively measured data exist to describe the impact of continuous glucose monitoring
(CGM) technology on sleep timing, duration, and quality in young people with type 1 diabetes (T1D). This study aims to
evaluate the impact of first-generation intermittently scanned CGM (isCGM) on habitual sleep patterns, including sleep
onset and offset timing, sleep duration, disturbances (frequency and duration of night-time awakenings), sleep efficiency
and perceived sleep quality in youth with high-risk glycaemic control.

Methods: We recruited 64 youth aged 13-20 years (mean age 16.6 + 2.1 years, 48% female, diabetes duration 7.5 + 3.8
years, 41% Maori or Pacific ethnicity, HbA1c 96 + 18 mmol/mol [10.9 + 3.8%]). Thirty three participants were allocated to the
6-month intervention group (isCGM plus self-monitoring blood glucose [SMBG]), while the remaining 31 participants were
allocated to the SMBG control group. At baseline and 6 months, participants completed seven days of actigraphy to
objectively measure sleep timing and duration. They were also asked to complete the Pittsburgh Sleep Quality Index (PSQlI)
to assess perceptions of sleep timing and quality over the prior month.

Results: At six months, subjective measures for overall sleep quality, time taken to get to sleep, sleep duration, sleep
efficiency, night-time disturbances, use of sleep medications, and daytime dysfunction were similar between the groups.
Although participants using isCGM reported later average bedtimes over the prior month compared to controls, regression
analyses of the actigraphy data found no strong/substantial evidence for differences in objectively measured sleep patterns
between the groups after adjusting for age, school term time, and baseline sleep values.

Conclusions: Access to isCGM in addition to SMBG was not sufficient to impact on either objective or subjective measures
of sleep outcomes in youth with T1D and high-risk glycaemic control and highly variable sleep patterns.

Intensive management from diagnosis improves HbA1c at 12 months post diagnosis results
from a prospective cohort study in newly diagnosed children with type 1 diabetes
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Background: Intensive management is known to improve long term outcomes in type 1 diabetes, however there is a lack of
data to document the impact of this when instituted from diagnosis.

Aim: To examine the impact of intensive management of type 1 diabetes from diagnosis on HbA1c 12 months from
diagnosis

Methods: A prospective, continuous cohort of 70 sequentially newly diagnosed children (diagnosed July 2018- November
2021) were reviewed 12 months after diagnosis following implementation of an intensive management protocol from
diagnosis and was compared to a retrospective cohort of the previous 70 children diagnosed pre-implementation
(diagnosed December 2015- June 2018). Intensive management involved carbohydrate counting and flexible insulin dosing
from first meal on sub-cutaneous insulin, targeted blood glucose levels from 4 — 8mmol/L irrespective of time of day,
avoidance of twice daily insulin regimens, and promotion of continuous glucose monitoring (unfunded). Baseline
demographics of both cohorts were documented, and 12 month data on HbA1c, diabetes technology use, and insulin
regimen were compared.

Results: Table 1 documents the baseline and 12-month data of the two cohorts. There was an 11mmol/mol (0.7%)
difference between the HbA1c at 12 months between the two groups 12 months.

Conclusion: Intensive management from diagnosis improves long term HbA1c in children with type 1 diabetes. Whilst there
have been improvements over all ethnic groups, more is needed to be done in improving outcomes and access to CGM for
minority ethnic groups.
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Who’s Right? A Rights based framework for the healthcare needs of those with a Variation
in Sex characteristics.

Denise steers1, Angela Ballantyne1, Esko Wiltshire'
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In this poster we present a novel human rights framework for supporting ethical and clinically appropriate treatment for
people born with Variations in Sex Characteristics (VSC). This framework supports and enables a spirit of collaboration in
the treatment for persons with VSC that is specific to Aotearoa/NZ. It incorporates Ti Tiriti O Waitangi, Human Rights,
Clinician Best Practices and a Future Focus as the four key elements to delivering well informed healthcare.

Internationally, there is a move to introduce legislation to mandate specific treatment pathways for VSC, for example in the
ACT in Australia the Variations in Sex Characteristics (Restricted Medical Treatment) Bill 2022. Legal avenues have been
sought by VSC and human rights activists due to ongoing lack of trust that health professionals are willing to provide health
care for those with a VSC that supports bodily autonomy and self-determination.

In Aotearoa/New Zealand a different approach has been forged via continued dialogue between those with lived experience
and those working in health. The Ministry of Health is currently working on developing a model of care that privileges the
knowledge of those with lived experience alongside that of the health professionals. There is a spirit of collaboration to bring
about change that champions a human rights informed model of care. This involves updating best practice guidelines and
education of health professionals/parents/patients and the public and development of resources including sustainable VSC
peer lead support.

We as health care professionals in Aotearoa/NZ have the chance to demonstrate trustworthiness. The capacity to grow our
self-understanding and acknowledge the need for providing a model of care that allows for self -determination and bodily
autonomy to be highlighted while supporting beneficence and non-maleficence. We offer a frame work and some
educational tools to support such a change.

Addressing preventable infertility through understanding ovary development and improving
fertility education



Jessie Sutherland’
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Dr Jessie Sutherland leads an independent research program in reproductive health and fertility at the University of
Newcastle, established in 2015. The goal of her research program is to eliminate preventable infertility on a global scale. To
achieve this, her multidisciplinary team focusses on improving the reproductive health knowledge of young people and
determining the underlying causes of infertility in women.

In recognition of her national research excellence, she is the dual recipient of an ARC Discovery Early Career Researcher
Award and NHMRC Peter Doherty Australian Biomedical Fellowship. In demonstration that her research is relevant,
needed, and useful, she had secured over $1.8M in competitive independent funding from Government, Industry, and
Philanthropy and published 40 scientific papers with >900 citations. She is the first Newcastle-based researcher to establish
a formalised partnership agreements with Family Planning NSW, Sexual Health Victoria, and Your Fertility and secure seed
funding and a collaborative commercial agreement from industry partner Cooper Medical Fertility Solutions. Dr Sutherland is
also an advocate for equity and diversity in the University sector and is an Academic representative the College of Health,
Medicine and Wellbeing Equity Diversity and Inclusion Committee.

Spermatogonial stem cells and oncofertility: from chemotherapy target to potential
treatment tool
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Dr Lord is an ARC DECRA fellow at the Priority Research Centre for Reproductive Science, University of Newcastle, where
she has been leading a research group since 2019. Her research aims to characterise molecular pathways that regulate
testicular stem cell function and apply this knowledge to bring important spermatogonial stem cell (SSC) technologies to
fruition. One potential application of such technologies is the reversal of infertility in survivors of childhood cancers.
Unfortunately, approximately 50% of male survivors of childhood cancers will be rendered permanently infertile because of
chemotherapy- or radiotherapy-induced destruction of SSCs. Further, unlike adult men, pre-pubertal patients are not able to
produce a semen sample for cryopreservation, so currently have no options to safeguard their future fertility. In these
circumstances, cryopreservation of a testis biopsy, followed by transplantation of captured SSCs back into the patients’
testes in adulthood, may be a potentially feasible alternative. However, advances in our fundamental knowledge of these
cells are required to translate such experimental techniques into the clinic. During her time as a postdoctoral researcher at
Washington State University, Dr Lord designed a novel, high-throughput pipeline to screen >1400 transcription factors for a
role in regulating SSC function. Of putative candidates identified, three have been further characterised (thus far), revealing
an important role in regeneration of spermatogenesis by SSCs after chemotherapy. Additionally, through the manipulation of
molecular pathways identified in these experiments, Dr Lord has more recently made advances in maintaining SSCs in in
vitro culture as a precursor to transplantation treatments (NHMRC Ideas grant funded project). Findings stemming from this
research have the potential to significantly impact the wellbeing of paediatric cancer survivors.

New FKBPL and CD44-based diagnostics for preeclampsia: from discovery to a point of
care test

Lana McClements'
1. University of Technology Sydney, Sydney, NSW, Australia

Dr McClements is a qualified Clinical Pharmacist who is now a Senior Lecturer at the Faculty of Science and the Institute for
Biomedical Materials and Devices at the University of Technology Sydney (UTS). She graduated with MPharm from King’s
College London (UK) and after five years of working at two hospitals in London as a Clinical Pharmacist, Dr McClements
was awarded a PhD scholarship and completed her PhD at Queen’s University Belfast (Northern Ireland, UK) in 2014. In
2018, Dr McClements moved to UTS to take up a lectureship position where she now leads a team of five PhD students,
two-three Honours students and three Research Assistants. As a chief investigator over the last 5-7 years, she has led
impactful research program that strives to improve women’s health from pregnancy and beyond, and from bench to bedside.
She discovered and patented two new blood-based biomarkers of impaired angiogenesis, FKBPL and CD44, in pregnancy,
which are being commercialised for prediction and diagnosis of preeclampsia. Recently, she was awarded a 2022 Heart
Foundation Future Leader Fellowship to develop new personalised treatments for preeclampsia that target FKBPL
signalling. Furthermore, Dr McClements’ group designed innovative 3D multicellular models of early placenta and women’s
heart disease for high-throughput screening of biomarkers and therapeutics. Her funded work by the Cardiac and Vascular
Health SPHERE (Maridulu Budyari Gumal) Clinical Academic Network that includes multidisciplinary team from UTS,
University of New South Wales, and South-Eastern Sydney LHD (SESLHD) will facilitate the development of a new 3D
platform for personalised medicine management of women at high risk of developing heart disease post-hypertensive
disorders in pregnancy. She is also evaluating an emerging treatment for preeclampsia based on mesenchymal stem cell-
derived extracellular vehicles, funded by the NSW Cardiovascular Research Network (CVRN) through the National Heart
Foundation of Australia. Dr McClements contributes to a culture of excellence beyond the borders of her own research
including her leadership of the Academic Women in Science (AWiS) network (~100 women) and as the Chair of the Science
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Equity and Diversity Committee at UTS. She was awarded high commendation as an Emerging Health Researchers by
BUPA Foundation in 2020 and was a finalist in the UTS Vice Chancellor's Award for Research Excellence (Early Career
Researcher 2020 and Research Leadership and Development 2022) and 2020 Johnson & Johnson Maternal Health
Quickfire Challenge in the USA.

Men do more than you think? The contribution of fathers to early embryogenesis.

Nicole McPherson'
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Dr McPherson (BHCS, PhD) is an emerging research leader in male reproductive biology who is currently supported by a
DECRA (2022-2024) at the University of Adelaide. Dr McPherson leads the Male Reproductive Life Course Research Group
within the Freemasons Centre for Male Health and Wellbeing and the Robinson Research Institute and also holds a
Research Scientist position for the Monash IVF Group. Her research vision is for the development of a male-centred
approach to pre-conception health and pregnancy care that includes programs focusing on the delivery of tailored pre-
conception lifestyle advice to men, male centred pre-conception testing/diagnostics for healthy conception, and
advancements in male infertility treatments.

Exposure to agricultural azoles disrupts retinoid signalling in fetal rodent testes
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Background and Aims: Disorders of human male reproductive health include cryptorchidism, hypospadias,
infertility/subfertility, testicular germ cell cancer and primary hypogonadism. The ‘testis dysgenesis syndrome’ hypothesis
proposes that ALL of these problems have a shared origin during fetal life: if testis development is perturbed during a critical
window of time whilst in the womb, reproductive health and function is affected. These disorders are escalating at such high
rates that it is presumed that environmental causes are to blame, and the key suspect is our increasing exposure to
‘endocrine disrupting chemicals’.

The balance of retinoic acid (RA) signalling is particularly crucial for correct fetal testis development: Normally, a P450
enzyme, CYP26B1, degrades RA during testis development, but if CYP26B1 does not function, ectopic RA leads to partial
testicular feminisation and perturbation to secondary sexual structures.

Methods: By combining classic developmental biology and mouse transgenic expertise with reproductive toxicology, we
have developed a novel ex-vivo testis culture system as a read-out for RA-Cyp26b1 signalling perturbation. Transgenic fetal
testes at 12.5 dpc were cultured in hanging drops for 48 hours in the presence or absence of a panel of agricultural
chemicals before harvesting for gRT-PCR analysis, histological examination, staining or imaging.

Results: We have used this transgenic system to evaluate the molecular effects of a common agricultural azole, Flusilazole,
and related compounds. Flusilazole is a fungicide that works by inhibiting the fungal P450 enzyme CYP51, though it is likely
that it can also inhibit mammalian CYP enzymes. We found that ectopic RA signalling could be detected in testes in
response to azole exposure at a range of concentrations.

Conclusions and Significance/lmpact: Our work indicates possible consequences for reproductive development and
function following common azole exposure. Our ongoing work will have future translational importance, in particular, for the
refinement of current chemical screening methodologies.

Characterising the impact of paternal environmental drivers on seminal plasma composition
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Parental lifetime experience influences the health and well-being across generations. Maternal exposures are influential, but
paternal exposures are emerging as playing an equally important role. While our understanding of the impact of paternal
exposures on offspring health is increasing, the mechanisms underlying these changes remain to be fully defined. To date,
studies have largely focused on genetic and epigenetic alterations to sperm cargo as the primary mechanism for the
transmission of paternal experience. However, our recent findings demonstrate that non-germ cell factors are sensitive to
paternal environmental stressors in a manner that may also influences fetal development and offspring health. Here, we
discuss our recent research in mice that explores the influence of a variety of different paternal environmental exposure
models, including obesity, heat and reproductive toxicants, on seminal fluid composition and function. Our studies
demonstrate that the seminal vesicles, the primary contributor to seminal plasma in mice and most mammalian species, are
sensitive to environmental insults. Across all exposure models, we provide evidence that the seminal vesicles respond
through altering the composition of their secretions, including cytokines mediating male-to-female signalling at coitus. Using
a paternal obesity model, we further demonstrate that these changes ultimately interfere with the establishment of an
optimal female reproductive tract immune environment that is required to facilitate embryo implantation and reproductive
success. These findings demonstrate that paternal exposures alter the composition of male seminal fluid, including, and
raise the prospect that male seminal fluid signalling factors form a novel pathway that contributes to paternal programming.

Androgens and the epigenetic clock
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Epigenetic clocks are powerful biological biomarkers capable of precisely estimating chronological age and identifying novel
factors influencing disease pathology using only DNA methylation data. We developed the first epigenetic clock for
domesticated sheep (Ovis aries), and discovered that castrated male sheep have a decelerated aging rate compared to
intact males (Sugrue et al., 2021). We identified several CpG dinucleotides that become progressively hypomethylated with
age in intact males, but remain stable in castrated males and females. Using this data as a starting point, we have created a
new methylation clock that can predict male-specific aging with surprising accuracy. Functional experiments using hormonal
supplementation suggest the 'ticking-rate' of this clock is dependent upon androgen exposure; a finding that could have
implications for reproductive disease diagnosis.

1. Sugrue, Victoria J., et al. "Castration delays epigenetic aging and feminizes DNA methylation at androgen-regulated
loci." Elife 10 (2021): e64932.

New insights into ovarian development and function
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Normal development of the ovaries during embryogenesis is critical for their function and fertility of the adult female.
Arguably, the most important signalling pathway for normal ovarian development is the canonical WNT signalling pathway
activated by WNT4 and RSPO1. Recently, it has been shown that ATP6AP2 functions as a bridge between the WNT
receptor LRP6 and the vacuolar H*-ATPase (V-ATPase). This interaction is crucial for canonical WNT signalling after
binding of the ligand. These data, together with our observation that Atp6ap2 is expressed in the developing gonads, led to
our hypothesis that the multi-functional protein ATP6AP2 is important for ovarian development. To test this hypothesis, we
generated mice with conditional deletion of Atp6ap2 in the somatic cells of foetal gonads using the Nr5a7-Cre line.
Characterisation of this mouse line revealed that ATP6AP2 is important for the formation of primordial follicles, granulosa
cell differentiation as well as granulosa cell and ultimately oocyte survival. In conclusion, our data demonstrate that these
mice provide a novel experimental system to investigate the development of primordial follicle and the molecular pathways
driving this process, which will be crucial for the understanding of physiological as well as pathological development and
function of the ovary.

How psychological safety can help drive high performing teams

Hayden Fricke'
1. Steople, Brighton East, VIC, Australia



Google conducted a global study of all their teams to find out what the most important factors were that drive team
performance and productivity. They found that psychological safety accounted for 36% of team productivity. This research
brought to light the years of research conducted by Amy Edmondson from Harvard Business School that demonstrated
similar outcomes across a range of industries, particularly healthcare settings. Psychological safety is where team
members are not fearful of speaking up. Clearly it is incredibly important to team performance but how do you create it?
Hayden will share stories of teams that produced incredible outcomes through having high psychological safety. He will
provide practical tips and tools to help build psychological safety within multidisciplinary teams.

Automated Insulin Delivery

Caroline Griffin1, Julie KIimekz, Debra Sadie?
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What you need to know about the Medtronic 780G algorithm, and case study presentations

Optogenics to stimulate the steroidogenic pathway

Diane Rebourcet'

1. The University of Newcastle, Newcastle, NSW, Australia

Steroid hormones regulate many crucial physiological processes and any alteration in their production or activity can have
major pathophysiological implications that can significantly affect quality of life. Whilst hormone replacement therapy can be
helpful, its long-term effects remain unclear and require continuous delivery for months/years thus presenting a significant
financial burden for healthcare providers. There is a recognized need to develop safer and more effective therapies to
support lifelong health, using new technologies. Current developments in gene/cell-based therapies lack regulation and
switch on/off accuracy, which remains a critical issue for clinical applications.

Initially developed in neuroscience to control neural activity, optogenetics has provided a new tool-set permitting an
unmatched and precise spatiotemporal manipulation of signalling and cellular processes by light. This discovery thus
enables technologies where light at specific wavelengths controls gene transcription. This rapidly developing field offers new
prospects for the development of precise and regulated biomedical technologies that could be applied to the development of
therapies that support healthy, endogenous androgen production.

High FSH doses during ovarian stimulation in small ovarian reserve heifers cause follicular
hyperstimulation dysgenesis

Zaramasina L Clark? 1, Kaitlin R Karl', Meghan R Ruebel, Peter Z Schall', Keith E Latham?, James J Ireland’
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High gonadotropin doses used during assisted reproductive technology (ART) cycles cause ovulatory follicle dysfunction,
oocyte and embryo wastage, and decrease live birth rate. We used the small ovarian reserve heifer model to investigate the
hypothesis that excessive FSH doses during ovarian stimulation induce premature luteinization and ovulatory follicle
dysfunction.

Compared to heifers treated with an industry standard FSH (70 IU Folltropin-V) dose, we observed heterogeneity in follicular
fluid (FF) estradiol:progesterone ratios and cumulus cell-oocyte complex (COC) morphology in follicles from excessive (210
IU) dose treated heifers. Overall, >70% of follicles from 210 IU treated heifers contained expanded COC with the majority
also exhibiting increased FF concentrations of key endocrine markers of luteinization (progesterone and/or oxytocin;
P<0.05). Subsequent RNA-seq analysis identified increasing transcriptome alterations in the oocyte, granulosa and cumulus
cells as the severity of follicle phenotypic heterogeneity increased. Ingenuity pathway analysis indicated processes
associated with ovulation and luteinization occurred concurrently and that oocyte quality is likely reduced in these follicles.

Thus, excessive FSH doses during ovarian stimulation induced follicular hyperstimulation dysgenesis, characterised by
ovulatory follicle dysfunction. These changes result in predicted deficiencies in the oocyte, potentially explaining the
negative relationship between excessive FSH doses and ART outcomes.

This project was supported by the NIH-USDA Dual Purpose Program by Agriculture and Food Research Initiative
Competitive Grant no 2017-67015-26084 from the USDA National Institute of Food and Agriculture awarded to JJI
and KL, and in part by the NIH, Eunice Kennedy Shriver National Institute of Child Health and Human Development
(T32HD087166).
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Utilising a micro-device for simplifying and improving ART
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Image legend: Design and fabrication of a device on the micron scale for oocyte microinjection and cryopreservation.

Abstract: Intracytoplasmic sperm injection (ICSI) and oocyte cryopreservation are important assisted reproductive
technologies routinely performed in clinical IVF. However, both procedures are technically challenging, requiring manual
handling by highly skilled embryologists and adherence to stringent time frames. The stress induced by these processes
may lead to poor clinical outcomes. Therefore, we hypothesised that minimisation of oocyte handling will simplify both
procedures and in turn, improve IVF outcomes. To address this, we designed and fabricated a micrometre-scale device that
houses multiple oocytes in a linear array. The device was fabricated by two-photon polymerisation and consisted of two
components: the Pod and Garage. An individual oocyte is housed within a Pod, with multiple Pods docked into a Garage. To
demonstrate the utility of this device for ICSI, presumptive zygotes were microinjected with fluorescent microspheres within
the device and cultured to the blastocyst stage. Compared to standard culture, the Pod and Garage had no impact on
embryo development and DNA damage levels in resultant blastocysts. Importantly, the device allowed for ICSI to be
performed without the need of a holding pipette, thus simplifying the process. To evaluate the suitability of this device for
cryopreservation, we demonstrated that the device could withstand repeated freeze-warm cycles with no observable
structural impact. Vitrification and warming of oocytes within the device had comparable survival, developmental
competency, and metabolic profile to those vitrified using standard practice. Importantly, the device allowed for reduced
manual handling of oocytes during cryopreservation. Additionally, vitrification within the device occurred within 3 nL — an
approximate 1000-fold reduction in the volume of cytotoxic cryoprotectant solution compared to standard practice. Overall,
this work demonstrated the capability of this device to simplify the technically challenging procedures of ICSI and oocyte
cryopreservation and may lead to improved outcomes for patients.

Conflict of interests: J. G. Thompson is a Director and Chief Scientific Officer of Fertilis Pty Ltd. All the other authors
declare no competing interests. A PCT patent (PCT/AU2020/051318) has been granted.



New placenta-on-a-chip and bioprinted models of early placenta to elucidate pathogenesis
of preeclampsia

Lana McClements'
1. University of Technology Sydney, Sydney, NSW, Australia

Preeclampsia is a cardiovascular disorder of the second half of pregnancy that is characterised by the new onset of
hypertension in conjunction with end-organ damage including placental dysfunction. There are three main phenotypes of
preeclampsia: i) early-onset and ii) late-onset preeclampsia diagnosed before 34 weeks or from 34 weeks of gestation,
respectively, and iii) post-partum preeclampsia. Despite preeclampsia being the leading cause of morbidity and mortality in
pregnancy, still there is no cure. The pathogenesis of preeclampsia is associated with abnormal placentation occurring in
the early stages of pregnancy where spiral uterine artery (SUA) remodelling is impaired, which often occurs due to
inappropriate function of trophoblast cells (differentiation, migration, invasion) or underlying endothelial dysfunction. Limited
knowledge of the molecular and cellular regulation of these aberrant processes has impeded the development of effective
treatments for preeclampsia. This is further complicated by the fact that there are differences in the pathogenesis and
features between three phenotypes of preeclampsia. Moreover, there is the lack of reliable and specific model systems of
human pregnancy. Collecting first trimester placentae or primary trophoblasts is challenging, and it cannot be done routinely.
To address this gap, we have developed a low-cost, relevant and reproducible 3D bioprinted model of trophoblast organoids
that recapitulates three major trophoblast lineages of human placenta (E-cadherin+ villous cytotrophoblasts, B-hCG+
syncytiotrophoblasts and HLA-G+ extravillous trophoblasts (EVTs)). This 3D model of early placenta can be used as a tool
to study early placental development and function. Live cell imaging revealed spontaneous organoid formation from single
cells within a few days. Trophoblast organoids also demonstrated invasive capabilities of the matrix. In addition, we
established a multicellular placenta-on-a-chip model representative of first trimester trophoblast cell migration and invasion
of the endothelial-cell vascular networks as well as the heightened inflammatory environment of preeclampsia, within a
microfluidics chip. We have utilised these models to elucidate the role of new angiogenesis- and inflammation-related
signalling mechanisms on placental development and growth, in the context of preeclampsia. Similarly, the 3D placental
platforms can be used for high-throughput screening of clinically available and emerging treatments for preeclampsia by
investigating the effects/mechanisms on trophoblast differentiation, migration, invasion and remodelling of the vasculature or
vascular dysfunction.

Inequities in endocrine diseases among indigenous populations

Jade Le Grice'
1. The University of Auckland, New Zealand

Reproduction, and the process of replenishing the next generation of whanau and family is a highly regarded, celebrated
and culturally significant process for many Maori and Pacific people. However, difficulties conceiving and maintaining a
pregnancy can pierce through these sociocultural ideals, shaping discordant realities that render material, social and
psychological challenges. While studies of Maori perspectives on assisted reproductive technologies (Glover et al., 2008),
Maori fertility and infertility (Reynolds & Smith, 2012), have been undertaken, technological innovation and social change
has been rapid, with new logics and metrics to understand and interpret through cultural ways of making meaning. While
important insights have been gleaned for Pacific women’s experiences of infertility (Foaese, 2018), and the implications of
the Body Mass Index for Maori and Pacific access to fertility care (Parker & Le Grice, 2022; Shaw & Fehoko, 2022) there
remains further areas to glean insight into Maori & Pacific experiences with fertility services. Here, | present on a qualitative
focus group study supported by Fertility New Zealand & The University of Auckland. Six focus groups were held with 19
Maori & Pacific participants between 2020 and 2021, and accounts from these participants were analysed and made
meaning of through thematic analysis. In this talk, | explore some of the interconnected themes that foreground the
challenges raised by infertility across participants’ social and whanau lives, intimate relationships, the impacts of grief, loss,
and trauma, and struggles with racialised exclusion. There is an urgent need for holistic and integrative pathways to healing
from the material, social and psychological challenges of infertility, drawing from the deep puna of matauranga and Pacific
knowledges across Te Moana Nui a Kiwa.

Partnerships, Reciprocity, and Co-design: How to work effectively with First Nations people
and Research

Maree Toombs'

1. The University of Queensland, Toowoomba, Q.L.D, Australia

This presentation will explore 2 case studies that show the efficacy of working collectively and collaborative with First
Nations communities. The objective is to provide strategies that if employed may help to support the development of
effective partnerships between Aboriginal Nations peoples and their communities? Moving beyond codesign and embracing
co-decision making principles.



Pacific youth, sexuality and reproduction: A Pacific approach towards tapu (forbidden)
research topics

Cameron Young‘1

1. University of Otago, Dunedin

Research involving Pacific peoples must be culturally responsive to participants’ needs, especially if the research topic
is tapu (forbidden, sacred) like sexuality and reproduction. This can be achieved by employing Pacific research
epistemologies, methods and methodologies. | present our study, Te Tipani Project, to illustrate the use of multiple Pacific
epistemologies when investigating Pacific youth knowledges of sexuality and reproduction. We revitalised a popular Pacific
research paradigm (Fonofale) and used the Kakala research methodology to guide our steps. First, we consulted
with community experts to understand the needs of our cohort. Second, we constructed a preliminary online
survey, completed by eighty-one Pacific tertiary students, and interviewed eight respondents using the Talanoa
method. Third, we committed to disseminating our findings back to the community through various initiatives. This study
highlighted strengths previously unidentified: Participants had complex understandings of sexuality and
reproduction; Formal and non-formal learning environments both played vital roles in participants’ knowledge
acquisition; Participants demonstrated help-seeking behaviours when faced with sexual and reproductive
challenges. Using Pacific research epistemologies enabled us to approach our cohort with cultural consideration and
responsiveness. This study initiated a relationship with our local Pacific community and supports ongoing research
improving teaching pedagogies within anatomical science education.

The Gomeroi Gaaynggal Study: Improving Outcomes for Aboriginal Women and their
Babies

Kirsty Pringle® !

1. School of Biomedical Sciences and Pharmacy, University of Newcastle, Newcastle, NSW, Australia

2. Mothers and Babies Research Centre, Hunter Medical Research Institute, Newcastle, Australia

The Gomeroi Gaaynggal (babies from the Gomeroi lands) cohort is the largest longitudinal cohort of Indigenous women and
their children that begins in pregnancy and continues through early childhood worldwide. It is based in the regional town of
Tamworth, NSW, within the Aboriginal land of the Kamilaroi/Gomeroi people. The Gomeroi Gaaynggal study was developed
in partnership with the local Aboriginal community to address the disparity in health outcomes in their community. It was run
alongside an Aboriginal Arts Health Program. Between 2009 and 2019, 403 pregnant women participated in the pregnancy
study and 185 women and their children participated in the follow up study. During pregnancy we collected data on maternal
nutrition and body composition, mental and physical health, fetal growth, and pregnancy outcomes. In the follow up study
we collected data on maternal health, breastfeeding, introduction of first foods, and growth of the children. We are
continuing to work with the community to develop community-based programs to provide a healthy start to life for all
Aboriginal Australian children.

High saturated-fat diet is lipotoxic for human islets, compared to preservation of beta-cell
function with high monounsaturated fat diet

Charmaine Cheung‘1, Heather Burns1, Wayne Hawthorne? 1, Jenny Gunton? !
1. Westmead Institute for Medical Research, SYDNEY, NSW, Australia
2. University of sydney, Sydney, NSW, Australia

Chronic consumption of high saturated-fat diet (HSFD) in animals causes beta-cell dysfunction due to lipotoxicity.
Lipotoxicity in vivo in human islets is currently unproven.

AIM: To use “humanised mice” to assess effects of different dietary lipid composition on human islets.

METHODS: Immunodeficient RAG1-null mice (C57BI/6 background) were studied. Recipients were made diabetic by
Streptozotocin. 40 female mice received 2000IEQ human islets from normal glucose tolerant donors. Islets were isolated
from research-consented organ donors at Tom Mandel islet transplant program, Melbourne. Mice with functioning grafts
(random-fed BGL (rBGL) <10mmol/L, n=33) were then fed chow, high-saturated (HSFD, 45% calories from lipids) or high
monounsaturated (MUFD, 45% of calories from lipids). Glucose tolerance tests (GTT) were performed before and during
assigned diets. Energy expenditure was measured in metabolic cages.

RESULTS: Mice fed HSFD gained >10% of body-mass by 16 weeks of diet. In contrast, MUFD mice had significantly lower
weight-gain which was not different from chow mice. Food intake was not significantly different between MUFD and HSFD



mice, nor was voluntary exercise. By mixed model analysis with Tukey’s correction for multiple comparisons, GTT was
significantly worse in HSFD mice versus chow (p<0.0001), but not MUFD vs chow.

At cull, HSFD mice had greater adipose tissue mass: inguinal p<0.005 versus MUFD, p<0.005 versus chow, epididymal fat
p<0.005 versus MUFD and p<0.0005 vs chow. Mice fed HSFD also had reduced graft final beta-cell volume which was 46%
lower than chow and 23% lower than MUFD.

CONCLUSION: HSFD caused weight-gain and detrimental effects on human islets even though all human islet-donors had
normal glucose tolerance. Thus far, every human donor shows significant deterioration in GTT with HSFD. MUFD did not
cause these deleterious effects. This work has important implications for diet after pancreas- or islet-transplantation and in
people with diabetes.

Detecting primary aldosteronism in Australian primary care: a prospective study

Renata Libianto" 2 3, Grant Russelz, Michael Stowasser 4, Stella Gwini5, Peta Nuttall1, Jimmy Shen1, Morag
Young1, Peter Fuller’: 3, Jun Yang1’ 2,3

1. Hudson Institute of Medical Research, Clayton

2. Monash University, Clayton

3. Endocrinology, Monash Health, Clayton, VIC, Australia

4. University of Queensland, Brisbane

5. University Hospital Geelong, Geelong

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 ARR 270 pmol/mU underwent the saline suppression test in a specialist referral 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.

Improving the Diagnostic Accuracy and Treatment Decisions in the Face of Changing
Epidemiology of Hypogonadism in Men

Shalender Bhasin’
1. Harvard Medical School, Boston, United States

Testosterone levels decline gradually with advancing age; the trajectory of age-related decline in testosterone levels is
influenced by adiposity, co-morbid conditions, and genetic factors. Low testosterone levels in men are associated with low
sexual desire and erectile dysfunction; reduced muscle mass and strength, and impaired physical function; decreased bone
mineral density (BMD) and increased risk of osteoporotic fractures. Low testosterone as well as SHBG levels are each
independently associated with increased risk of type 2 diabetes mellitus (T2DM) and all-cause mortality. it is possible that
low testosterone level is a marker of poor health.

Testosterone treatment of older men with low libido and low testosterone levels improves sexual activity, sexual desire, and
erectile function. Testosterone treatment increases muscle mass, muscle strength and leg power, and modestly improves
stair climbing power, aerobic capacity, and self-reported mobility. Testosterone modestly improves depressive symptoms
and corrects unexplained anemia of aging. Testosterone treatment of older hypogonadal men increases areal and
volumetric BMD and estimated bone strength in the hip and spine. Testosterone administration reduces whole body and
visceral fat mass. In the TADM Trial, testosterone treatment administered in conjunction with a lifestyle program for 2 years
was more efficacious than placebo in reducing the proportion of men with diabetes.

The adverse effects of testosterone treatment include erythrocytosis, growth of metastatic prostate cancer, reduced sperm
production, and increased risk of detection of subclinical prostate cancer. Testosterone treatment does not worsen lower
urinary tract symptoms. However, no adequately-powered trial of sufficiently long duration has been conducted to determine
the effects of testosterone on the risk of prostate cancer or major adverse cardiovascular events (MACE). An ongoing



randomized trial (TRAVERSE Trial) in hypogonadal men, 45-80 years, at increased cardiovascular risk, will provide
definitive information on the effects of long-term testosterone treatment on MACE and other efficacy and safety outcomes.
Because of the lack of evidence of long-term safety and limited evidence of long-term efficacy, testosterone treatment of all
older men with low testosterone levels is not justified. Instead, an expert panel of the US Endocrine Society suggested that
testosterone therapy should be offered on an individualized basis...in men >65 years who have symptoms or conditions
suggestive of testosterone deficiency (e.g., low libido or unexplained anemia) and consistently low testosterone”. The
decision to offer testosterone treatment to older men with testosterone deficiency should be guided by an individualized
assessment of potential benefits and risks, the burden of symptoms, and patient preferences. A shared decision to initiate
testosterone treatment should be accompanied by a standardized monitoring plan.

Improving outcomes with diabetes technology from early childhood to young adulthood: 4T
Study

David Maahs'

1. Stanford University, Palo Alto, CA, United States

Almost 30 years ago the Diabetes Control and Complications Trial demonstrated the benefit of intensive diabetes
management to improve vascular outcomes and mortality. However, Pediatric Diabetes clinics have not achieved these
HbA1c outcomes in practice. Advances in diabetes technology have been dramatic, but inequity in access to these
technologies has increased disparities in diabetes outcomes in the US. Healthcare systems and processes of care can be
challenges to achieving optimal outcomes. The Stanford Pediatric Diabetes team developed the Teamwork, Technology,
and Targets for Tight Control: 4T Study to improve care and outcomes for children and adolescents newly diagnosed with
type 1 diabetes (T1D). Background on outcomes including HbA1c and hypoglycemia, role of quality improvement, diabetes
technology, and then methods and outcomes from the 4T Study will be reviewed. A goal of the 4T Study is to share and
collaborate with other diabetes clinics materials and concepts developed to improve care and outcome for people with
diabetes.

Activin A levels regulate fetal testicular macrophages in mice

Samira Hosseini" 2, Daniela Prof Fietz3, Penny Whiley1' 4, Mark Prof Hedger1' 5, 2, Hans-Christian Prof Schuppe4,
Kate Prof Loveland® 52

1. Department of Molecular and Translational Sciences, Centre for Reproductive Health , Monash University, Clayton, VIC,
Australia

2. Hudson Institute of Medical Research School of Clinical Sciences, Monash University, Clayton, VIC, Australia

3. Institute of Veterinary Anatomy, Histology and Embryology, Justus-Liebig University Giessen, Giessen, Germany

4. Department of Urology, Paediatric Urology and Andrology, Justus Liebig University Giessen, Giessen, Germany

5. Department of Anatomy and Developmental Biology, School of Biomedical Sciences , Monash University, Clayton, VIC,
Australia

There is accumulating evidence that immune cells serve central roles in testis development. Our recent work
delineated immune cell emergence in human and murine fetal testes documented innate immune cells' early arrival and
predominance (Hosseini et al. 2022, and unpublished). In human pregnancies, activin A levels can be altered in conditions
such as maternal infection, preeclampsia and pharmaceutical ingestion, and this could significantly impact macrophage
function and polarization towards pro-inflammatory or anti-inflammatory phenotypes. This study investigates whether activin
A levels influence the establishment of fetal testicular macrophages in the mouse by interrogating their number, distribution
and phenotype. Whole testes were collected from two knockout (KO) mouse models, Inhba (lacking activin A) and Inha
(high activin), with wildtype (WT) littermates at embryonic day (E)13.5, E15.5, and postnatal day 0 (PNDO). Samples were
fixed in 4% paraformaldehyde and paraffin-embedded for immunohistochemistry (IHC F4/80, to detect macrophages; n=4-8
per age per genotype) and snap-frozen to measure transcripts encoding 33 proteins found in immune cells using Fluidigm
gRT-PCR (n=3/age genotype). Total macrophage numbers per cross-sectional area were significantly higher in testes of
Inha KO mice (high activin A) than in Inhba KO (no activin A) at E13.5 and E15.5. Macrophages in Inhba KO testes were
preferentially in the testis perimeter at all ages. Fluidigm revealed a significant association between activin A and mRNA
levels for immune mediators that induce a pro- or anti-inflammatory microenvironment and proteins involved in migration. A
reciprocal dose-dependent effect of activin A levels was identified for CX3CL1, IL-4 and IL-10 receptors, MHC class I,
CCL17, CXCR7, CXCR4 and Marco transcripts. RNAseq data validated this outcome. In summary, this study demonstrates
that activin A can significantly regulate testicular macrophage number and distribution pattern in the fetal testis. This may
occur by modulating the synthesis of factors regulating macrophage functions.

Genome-wide epigenetic reprogramming of the marsupial germline



Melanie K Laird", Tim A Hore'
1. University of Otago, Dunedin, OTAGO, New Zealand

During germline development in eutherian (placental) mammals, gamete precursors (primordial germ cells) undergo
genome-wide erasure of epigenetic marks (1,2). This process, termed epigenetic reprogramming, safe-guards against
precocious germline differentiation until the gonadal niche is sufficiently developed to dictate male or female fate, at which
point methylation levels are restored (3).

While this process is critical to development of the eutherian germline, its role in other vertebrate groups is largely unknown.
Evidence from zebrafish (4) suggests that reprogramming is not shared by non-mammalian vertebrates and arose
somewhere in the mammalian lineage. Marsupials—the sister group to eutherian mammals—are ideally placed to test this
hypothesis.

Since marsupials have short pregnancies and are born highly altricial, germline development occurs post-natally (5). We
used post-bisulfite adaptor tagging (PBAT; 6) and deep sequencing to assess global levels of DNA methylation in PGCs
isolated from brushtail possum pouch young (Trichosurus vulpecula) across early development (2 to 80 days post-partum
(dpp)). Previous work has established that at least one imprinted region is reprogrammed in a marsupial (7), but ours is the
first study to investigate genome-wide methylation dynamics.

We found that global levels of DNA methylation decreased from 62 to 41% between 2 and 13 dpp, developmentally
equivalent to humans and mice (1,2). PGCs remained hypomethylated for approximately 10 days and methylation was
restored (65%) by 38 dpp. Methylation loss occurred primarily at CpG islands while repeat elements retained almost all
methylation, as for eutherian mammals (1).

Our findings demonstrate that broad patterns of reprogramming are conserved in both mammalian groups. However, since
marsupial PGCs retain substantial levels of global methylation (>40% compared with 14-7% in mice) the marsupial pattern
involves global methylation reduction, not complete erasure. Like non-mammalian vertebrates, the marsupial germline may
thus hold greater potential for transgenerational epigenetic inheritance (4).

1. Hajkova P, Erhardt S, Lane N, Haaf T, EI-Maarri O, Reik W, Walter J, Surani MA. 2002. Epigenetic reprogramming in
mouse primordial germ cells. Mech Devel 117:15-23.
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specification. Devel Cell 39:104-115.
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demethylation in primordial germ cells safeguards against precocial differentiation. Devel Cell 39:75-86.
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Gonadal development and primordial germ cell migration in the fat-tailed dunnart
(Sminthopsis crassicaudata)

Ebony Ciarrocchi', Laura E Cook’, Andrew J Pask'
1. School of Biosciences, The University of Melbourne, Parkville, VIC, Australia

We are developing the fat-tailed dunnart as a novel laboratory model in which we can develop advanced genetic
engineering and assisted reproductive technologies for marsupials. My project defined the process of early gonad formation
in this species. Typically, the process of gonadal sex determination begins around the time of birth or shortly thereafter in
marsupials. As in all mammals, the testis begins to differentiate before the ovary, with SOX9 expression in developing
Sertoli cells being one of the first indications that the gonad has passed the indifferent stage. We examined gonadal
development in the fat-tailed dunnart using histology and immunofluorescence staining. We found that testis differentiation
begins at 2 days post-partum (d.p.p.) with expression of SOX9 in the testis primordia. Clear ovarian differentiation was
evident by day 8 d.p.p. These processes seem to occur around the same time relative to birth as seen in less altricial
marsupials.

In mammals, primordial germ cells arise outside of the embryo and must undergo migration in order to reach the developing
gonad. Once in the gonad, the surrounding somatic environment dictates their differentiation into sperm or eggs. We saw
arrival of putative primordial germ cells (PGCs) in the gonads of both sexes at 2 d.p.p. The primary route for PGC migration
in eutherian mammals is often through the hindgut and dorsal mesentery. In marsupials, the migratory path of PGCs is
variable. For example, in the bandicoot PGCs migrate through the hindgut and dorsal mesentery, however in the tammar
and brushtail possum, PGCs are excluded from the hindgut entirely. We are aiming to characterise the PGC migration
pathway in the fat-tailed dunnart to help better understand early developmental process in the dunnart. Improving our
knowledge of this species’ biology will support its establishment as a practical and robust and laboratory model for
marsupial research.



Quintessential requirement of maternal PRDM10 for female fertility and successful
embryonic development
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Exposure to diethylstilbestrol causes transgenerational effects on female fertility and
reproductive development

Rachael Rog%1, Marci Chai1, Andrew J Pask1, Deidre M Mattiske'
1. The University of Melbourne, Melbourne, Victoria, Australia

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 chemicals (EDCs). Diethylstilbestrol (DES) is an estrogenic EDC
that was prescribed to millions of pregnant women between 1940-1970 and resulted in reproductive defects 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 define the transgenerational reproductive impacts in females
following exposure to DES, gestating FO female mice were exposed to 1, 50 or 100ug/kg of DES. The effects of DES were
monitored in the F1-F4 female descendants. Reductions in pregnancy rate and fertility index were observed up until the
third generation and the onset of puberty was significantly affected, with the timing of vaginal opening occurring significantly
earlier in DES descendants. The anogenital distance (AGD) was also impacted in DES descendants with all concentrations
resulting in a significantly smaller AGD up until the third, unexposed generation. Furthermore, alterations to the reproductive
tract were also observed, with DES descendants presenting higher rates of urethral-vaginal fistulae. These results indicate a
transgenerational effect of DES on multiple reproductive parameters including fertility, timing of puberty, AGD and
reproductive tract development. These data have significant implications for the >50 million DES descendants worldwide as
well as raising concerns for the ongoing health impacts caused by exposures to other estrogenic EDCs which are pervasive
in our environment.

MEK1/2 regulates male germline development in an FGF independent manner
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Male or female germline development depends on sex-specific somatic signalling in the developing testis or ovary.
Disrupted testis and germline development is strongly associated with testis cancer in humans. In mice, Sry and Sox9
promote testis and male germline development by inducing genes, including Fgf9, that promote testis formation and inhibit
ovarian development. FGF9 is required for testis development and has been implicated as a key determinant of male
germline differentiation, however, the mechanisms through which it signals are unknown. As FGFs signal through Mitogen-
Activated Protein Kinase (MAPK) in other tissues, we explored whether FGF9 regulates male germline development
through MAPK using an ex vivo organ culture model. Embryonic day (E)11.5-12.5 Oct4GFP transgenic mouse testes were
cultured with FGF receptor or MEK1/2 inhibitors for 24, 72 or 96 hours, with impacts on germ cell development determined
using flow cytometry, immunofluorescence and RNA sequencing. Inhibition of MEK1/2 blocked mitotic arrest and broadly
disrupted the transcription of male germline markers and upregulation of key male germline proteins DPPA4 and DNMT3L.
Surprisingly, despite FGF signalling inhibition from E12.5 for 72 hours, germ cells entered mitotic arrest normally and
expressed the male specific transcriptional program, although mitotic arrest was mildly disrupted following inhibition from
E11.5 for 96 hours. RNA sequencing in isolated germ cells identified 25 and 1403 genes that were not properly expressed
after 24 and 72 hours of MEK1/2 inhibition, but only 43 genes and 1 gene after 24 and 72 hours of FGF receptor inhibition.
Together, these data indicate essential roles for MEK1/2 signalling in male germline differentiation, but a surprisingly limited
role for FGF signalling. Our data strongly indicate that additional ligands acting through MEK1/2 play a significant role in



male germline differentiation and highlights a need for further understanding of the mechanisms underlying male germline
development.

Impact of discrete wavelengths of light on embryo development
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Embryo development in vivo occurs within a tightly regulated microenvironment. However, this is not the case when
undergoing IVF. In this instance, embryos are exposed to light sources that are not normally present in vivo, e.g. during
microscopic inspection. Previous studies have indicated a potential negative impact of such light exposure on embryo
health. For the first time, we conducted a study that carefully accounted for uniform light illumination across the sample, so
that the overall optical energy dose applied was consistent between wavelengths and that the wavelengths were narrow
band sources in the visible range, thus mimicking light sources commonly used in fluorescence microscopy (470 — 620 nm).
Preimplantation mouse embryos were exposed daily to blue (470 nm), green (520 nm), yellow (590 nm) or red (620 nm)
wavelengths and compared to embryos that were not exposed. We assessed embryo development, DNA damage, and
postnatal outcomes. We found exposure to the yellow wavelength significantly impaired embryo development to the
blastocyst stage (P < 0.05). While exposure to blue, green and red wavelengths resulted in significantly higher levels of
DNA damage when compared to unexposed embryos (P < 0.05). The pregnancy rate was significantly lower when embryos
were exposed to the red wavelength (P < 0.05). Interestingly, resultant offspring were significantly heavier when derived
from red or yellow light exposed embryos compared to those derived from unexposed embryos (P < 0.01). Towards
understanding the effect on offspring weight we assessed intracellular lipid abundance in the embryo. We found lipid
abundance to be significantly elevated following exposure to yellow wavelength (1.8-fold, P < 0.0001) but not red. Red and
yellow wavelengths are widely considered benign and utilized clinically in time-lapse equipped incubators within IVF clinics.
Our results demonstrate the need to re-evaluate these assumptions.

N OO AN WN

Sex chromosome dynamics during meiotic prophase | in the Marsupial germ line
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During spermatogenesis, genetically variable haploid gametes are generated in a tightly regulated process called meiosis,
which includes homologous chromosome pairing, synapsis and recombination. Errors in these processes may lead to
aneuploidy and infertility problems. The presence of partially or completely unsynapsed regions induces a transcriptional
silencing checkpoint, including the meiotic sex chromosome inactivation (MSCI), to avoid the premature expression of

genes that would induce meiotic arrest at pachytene1'2. In marsupials, sex chromosomes lack a pseudo-autosomal region,
so the association via a marsupial specific structure called the dense plate (DP) ensures faithful segregation of sex

chromosomes in the absence of synapsis and recombination®. Due to their key basal position in the mammalian
evolutionary tree, marsupials offer a unique opportunity to explore previously uncharacterized meiotic features, from sex
chromosome pairing strategies to X chromosome transcription dynamics. Here, we combine cytological analysis and single-
cell RNA sequencing to study the sex chromosome dynamics during meiotic progression in the Australian marsupial tammar
wallaby. Our results show that sex chromosomes pair forming the so-called dense plate following different sex chromosome
pairing strategies in marsupial species, which correlates with differential sex chromosomes architecture and transcriptional
patterns. Remarkably, we detected that the tammar X chromosome is partially transcribed during meiosis and escapes
MSCI for much of pachytene, which has important implications for sex chromosome evolution.

1. Richler C, Soreq H, Wahrman J. X inactivation in mammalian testis is correlated with inactive X-specific transcription.
Nature Genetics. 1992; 2(3):192-5.

2. Turner JMA, Mahadevaiah SK, Fernandez-Capetillo O, Nussenzweig A, Xu X, Deng CX, et al. Silencing of unsynapsed
meiotic chromosomes in the mouse. Nature Genetics. 2005; 37(1):41-7.



3. Page J, Berrios S, Rufas JS, Parra MT, Suja JA, Heyting C, et al. The pairing of X and Y chromosomes during meiotic
prophase in the marsupial species Thylamys elegans is maintained by a dense plate developed from their axial
elements. Journal of Cell Science. 2003; 116(3):551-60.

From trash to treasure: InhaKO testis tumours produce growth factors that support SSC
renewal
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Testicular somatic cell tumours represent ~5% of tumours in human adults and ~40% in children (1). Adult /nhaKO mouse
testes feature elevated (>10-fold) activin A bioactivity and develop focally invasive tumours thought to be derived from
Sertoli cells (2, 3). | have used this model to study how elevated activin affects spermatogonial stem cells (SSCs) in
newborn and adult testes. Unexpectedly, | discovered increased numbers of SSCs (GFRA1+/SALL4+) in InhaKO ‘normal’
tubules, with SSCs clusters (GFRA1+/EOMES+/LIN28-) present in tubules adjacent to tumours. Additionally,
immunofluorescence (IF) staining of InhaKO tumours in adult testes revealed they are predominantly negative for the Sertoli
cell marker, SOX9. These intriguing results formed the basis of this study which aims to identify (1) growth factors produced
by InhaKO tumours important for SSC renewal, and (2) delineate the cellular origin of /nhaKO tumours.

Adult testes (PND53-55) from InhaWT and KO mice (n=3/genotype) were decapsulated. Tubules with ‘normal’
spermatogenesis, tumour regions, and tumour-associated tubules were microdissected for RNA extraction. RNA integrity
was confirmed prior to whole transcriptomic RNAseq (MHTP Medical Genomics Facility) and bioinformatic analysis.
Proximity to tumours was associated with increased DEGs compared to WT (‘normal’, 38; tumour associated tubules, 4939;
tumours, 12,983 DEGs). Transcripts encoding growth factors important for SSC self-renewal (Gdnf, Lif, Fgf2) were elevated
in tumour-associated tubules and in tumour regions. Tumour regions exhibited reduced germ (Ddx4) and Leydig (/ns/3), and
increased immune (Cx3cr1, Csf1r) cell transcripts. Some Sertoli cell transcripts were decreased (Sox9, Wt1) reflective of IF
data, while others were increased (Gja1, Clu, Vim), indicating these tumours comprise Sertoli cells with a modified
transcriptomic state.

This demonstrates the InhakO mice are an elegant model with which to identify new factors important to SSC biology, while
offering new insights into the origins and transcriptomic landscape of these somatic cell tumours.

1. Ewa Rajpert-De Meyts et al. Endotext (2018)
2. Matzuk et al. Proc Natl Acad (1994)
3. Kumar et al. Endocrinology (1996)

Defining the core sperm proteome; Highly conserved targets for reproductive biology
research
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Reproductive biology is often considered in the three siloed areas of humans, domesticated animals and wildlife. There are
common needs across these species, notably treatment of infertility, development of assisted reproductive technologies and
effective contraception. To efficiently develop solutions applicable to all species, we must develop a better understanding of
the common biology underpinning reproductive processes. To this end, we performed an in-silico analysis of publicly
available sperm proteomic data to define the core sperm proteome; a collection of highly conserved proteins which are
critical for sperm structure and function. >2TB of RAW spectral data was sourced from ProteomeXchange and processed
through a strict, uniform search and ID validation in-house pipeline. Sperm proteome data was available for 18 vertebrate
species, however due to data quality, only 12 species were analysed (Figure 1). A combined total of 12,144 unique proteins
were identified, highly biased towards human (9186 IDs total) and mouse (4462 IDs total). In some species >90% of the
proteins identified were only predicted or inferred from homology, indicating that experimental evidence for the existence of
most proteins remains poor in non-model species. While the mouse sperm proteome captured almost all proteins present in
other species (e.g. 93.1% of koala, 89.8% of pig), less than half (42.0%) of the mouse sperm proteome was common to the
extensive human sperm proteome. A total of 27 proteins were conserved across all species, with significant enrichment for
proteins involved in acetylation and phosphorylation, proteins contained within secretory granules, chaperones, proteasome
function and glycolysis. A total of 85 proteins were conserved across all orders, showcasing additional enrichment for
mitochondrial respiration. These early results suggest that there are key conserved pathways likely to be critical for sperm
function in all species, particularly post translational modification, protein folding and recycling, acrosome function and
energy generation.
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Male mammalian meiosis is critically dependent on the shared functions of the katanin
proteins KATNA1 and KATNALA1

Jessica EM Dunleavy1, Maddison L Graffeo1, Kathryn M Wozniakz, Anne E 0'Connor1, D. Jo Merriner1, Joseph
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Katanin microtubule-severing enzymes are key microtubule regulators. Previously, we showed the katanin regulatory B-
subunit, KATNB1, is essential for male meiosis and spermiogenesis. While our data suggests the katanin enzymatic A-
subunit KATNAL2 mediates KATNB1 function in spermiogenesis, the enzyme(s) mediating KATNB1 meiosis functions
remain unclear. Herein, we sought to characterise the role of katanin A-subunits KATNA1 and KATNAL1 in male germ cells.

To study this, we used Stra8-Cre to generate Katna1 and Katnal1 germ cell-specific knockout (Katna1GCKO/GCKo and

Katnal1CCKO/GCKO) models, in addition to a Katna? and Katnal1 double GCKO (Katnat/al1 GCKO/GCKO) model. While
single GCKO of Katna1 revealed it is not essential for spermatogenesis, single Katnal1 deletion revealed germ cell-



KATNALA1 is required for optimal male fertility. KatnaI1GCKO/GCKO males were subfertile, exhibited a 42.3% reduction in
daily sperm production and, due to spermiation failure, a more dramatic 73.7% reduction in epididymal sperm number. Of

the sperm present, they were abnormal with reduced motility. Analysis of Katnal1GCKO/GCKO meiosis, revealed
chromosome alignment, segregation, and cytokinesis defects, however most cells completed meiosis. During
spermiogenesis, we found KATNAL1 regulates axoneme and head-to-tail coupling apparatus formation and manchette-
dependent head shaping. More interestingly however, double Katna? and Katnal1 GCKO resulted in complete male sterility

and a phenotype much worse than in Katnal1GCKO/GCKO. Kan‘na1/aI1GCKO/GCKO daily sperm production and
epididymal sperm count were reduced by 86.9% and 96.2%, due to catastrophic meiosis and spermiogenesis defects.

Katna1/al1GCKO/GCKo spermatocytes frequently stalled and underwent apoptosis in metaphase and anaphase.
Moreover, of the few spermatids produced, they exhibited abnormal vesicle trafficking during acrosome biogenesis, followed
by global microtubule dysregulation, ultimately becoming pyknotic by step 13. This study establishes KATNA1 and
KATNAL1 as collective mediators KATNB1 meiosis functions and reveals they function in a compensatory manner to
regulate microtubule dynamics and bulk during multiple aspects of male germ cell development.

Importins in male germline differentiation and function: localization using Structured
lllumination Microscopy
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To learn why fertilization failure occurs, we seek to delineate the processes which underpin normal sperm formation.
Importins are soluble proteins that selectively mediate active protein cargo transport from the cytoplasm into the nucleus.
Their levels and actions control transcription, embryonic stem cell pluripotency, cellular stress adaptation, nuclear envelope
assembly, and spindle formation. These highly conserved genes are essential for gamete formation in many species. We
examined the distribution of four importins in adult mouse testis (C57BL/6J strain) and mature sperm, a2, a3, a4 and b3,
that are encoded by genes and proteins with different expression profiles in individual germ cell populations during
spermatogenesis. Using Western blots probed with commercially-supplied antibodies, these proteins were identified as
present in mouse sperm (from cauda epididymal/vas deferens). These antibodies were applied in three individual
experiments to fixed, paraffin-embedded testis sections and sperm captured (n=15) by Structured lllumination Microscopy
(SIM) and immunofluorescent imaging. Importin subcellular localization in adult mouse testis was mapped in relationship to
germ cell differentiation status and acrosome formation, with results reinforcing their potential for individual functions in
sperm differentiation. We compared differences of their localization in acrosome-intact and acrosome-reacted (AR) sperm
before and after the AR, which could suggest potential scaffolding and/or subcellular delivery roles. Of particular interest
was the different relocation behavior between the importins aand b3 after the AR. Although all were present in the apical
acrosome of the acrosome-intact sperm head, after the AR, importins a2 and a4 relocated into the sperm connecting piece,
in contrast to a3, which stayed static. Further, b3 initially relocalized to equatorial segment and later covered the whole
sperm head. These findings bring novel information about behavior of importins during the AR, a critical final step of sperm
maturation that determines the ability of sperm to fuse with the egg.

Examining the developmental contributions of the phospholipidome and proteome to stage-
specific oxidative stress sensitivity in the male germline
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Spermatozoa are known to be amongst the most environmentally responsive cells in the body, which grants them the
capacity to sense critical cues in the female reproductive tract that signal readiness for fertilisation. However, this sensitivity
also culminates in a mature sperm cell that is highly vulnerable to exogenous oxidative stress. While a notable lack of
cytoplasmic antioxidant content underpins a degree of this stress sensitivityy, mammalian spermatozoa have been
historically charted to possess a phospholipidome replete with an abundance of polyunsaturated fatty acids (PUFA-PLs) that
are key substrates for oxidative attack. Despite this long-held view, we have no clear information regarding which stages of
germ cell maturation are specifically enriched in PUFA-PLs and which enzymes contribute to these membrane
characteristics.



In this study, we examined the phospholipidome and lipid modulating-proteome of three distinct mouse germ cell stages,
pachytene spermatocytes (PSc), round spermatids (RSt) and spermatozoa, through high-resolution tandem mass
spectrometry approaches. These approaches demonstrated that spermiogenesis results in an enrichment of ester and
ether-linked phosphatidylethanolamines (PE), the latter of which may indicate an intrinsic sensitivity to the cell death
modality ferroptosis (P<0.05). While spermiogenesis gave rise to widespread and significant (P<0.05, 1.5-fold change)
changes in phospholipid abundance, synthesis/remodelling of lipids was more profound during the maturation of PSc to
RSt. Examining lipid structural characteristics revealed a significant increase (P<0.01) in PUFA-PLs containing six or more
double bonds in RSt compared to PSc, indicating a profound increase in oxidation potential in RSt. In accounting for this
enrichment in PUFA-PLs, our proteomic data revealed the presence of several PL remodelling enzymes, including
lysophosphatidylcholine acyltransferase 3 (LPCAT3), in RSt that were absent or lowly expressed in PSc. Further
examination of these data will permit the design of novel stage-specific strategies to fortify germ cell membranes during
periods of environmental stress.

CEP76 is a centriole and transition zone protein required for sperm tail formation and male
fertility
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Sperm tail development is a complex process that requires the selective transport of thousands of proteins through the
ciliary gate/transition zone and then to precise locations within the ciliary compartment (tail). We have recently identified a
damaging point mutation in the centriole gene CEP76 in an infertile man. Cep76 is highly testis expressed and is enriched
within spermatids. To test the role of CEP76 in sperm transition zone function and male fertility we generated a knockout
mouse model. Cep76 knockout males were sterile due to the absence of progressive sperm motility. In addition, sperm were
on average 15% shorter than sperm from wild type littermates (p < 0.0001). Further, sperm head morphology was abnormal
in 40% of knockout cells (p < 0.0001) and decapitation was three-fold more frequent (p < 0.001). We used electron
microscopy to further explore these structural defects, which revealed several significant tail abnormalities — the absence of
inner dynein arms in the tail axoneme, the absence of a clear annulus structure, abnormal mitochondrial morphology, and
duplicated neck structures in knockout sperm. A proteomic analysis of wild type and Cep76 knockout sperm revealed 32
differentially regulated proteins, including several mitochondrial proteins and DNAH2 — a key component of inner dynein
arms. Localisation of DNAH2 via immunofluorescence revealed it to be ectopically localised at the sperm neck in knockout
cells, consistent with impaired DNAH2 loading into the sperm tail. Collectively, our data identify CEP76 as a key gatekeeper
of protein entry into the developing sperm tail.

Phosphoproteomic analysis of the adaption of epididymal tissue to corticosterone
challenge
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Preconception paternal health has increasingly been linked to a spectrum of offspring health outcomes. Indeed, preclinical
models have demonstrated a periconception legacy of paternal trauma that manifests in offspring as impaired stress-
relevant behavioural and physiological responses. Our group previously reported that a chronic low-dose corticosterone
challenge of male mice produced increased anxiety-relevant behaviours in offspring. Although sperm passage through the
male reproductive tract (epididymis) is proposed to be a putative staging point for relaying stress signals to the male
germline, the intricacies of the molecular pathways responsible for this form of communication remain to be fully elucidated.
To address this important knowledge gap, here we have capitalised on recent advances in phosphoproteomic analyses to
investigate the impact of corticosterone supplementation and consequential corticosteroid receptor downstream signalling in
a tractable epididymal epithelial tissue culture system (mECap18 cells). In agreement with no overt change in glucocorticoid
receptor protein (NR3C1) levels, we detected only subtle adaptation of the global proteomic profile of mMECap18 cells to




corticosterone challenge (i.e., 73/4171 proteins). By contrast, ~10% of the mECap18 phosphoproteome was substantially
altered following corticosterone exposure. In-silico analysis of the dysregulated parent proteins revealed an activation of
pathways linked to DNA repair and oxidative stress responses as well as a reciprocal inhibition of those associated with
organismal death. Notably, corticosterone also induced the phosphorylation of several proteins linked to the biogenesis of
regulatory microRNAs. Accordingly, orthogonal validation strategies confirmed an increase in DNA damage and an altered
abundance profile of a subset of microRNAs in corticosterone-treated cells. Further, we demonstrated the DNA damage
burden incurred by corticosterone can be ameliorated via prior and selective kinase inhibition. Together, these data confirm
that epididymal epithelial cells are reactive to corticosterone challenge and that their response is tightly coupled to the
opposing action of cellular kinases and phosphatases.
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Loss of EED in the oocyte causes initial fetal growth restriction followed by placental
hyperplasia and offspring overgrowth
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Germline epigenetic programming, including genomic imprinting, substantially influences offspring development. Embryonic
Ectoderm Development (EED) is an essential component of Polycomb Repressive Complex 2 (PRC2), which catalyses
Histone 3 Lysine 27 trimethylation to repress a range of developmental genes and regulate developmental patterning. PRC2
also regulates H3K27me3-dependent imprinting, loss of which leads to placental hyperplasia in mammalian offspring
generated by somatic cell nuclear transfer (SCNT).




To determine the role of PRC2 in programming inherited impacts on offspring, we deleted EED only in growing mouse
oocytes and analysed fetal growth, placental and pregnancy outcomes. Oocytes lacking EED had severely depleted
H3K27me3 and widespread gene derepression, including Plac1, an X-linked gene essential for placental and embryonic
development (n=4-6, P=6.7E-13; FDR=3.19E-09). Moreover, embryonic offspring from EED-deficient oocytes initially had
low blastocyst cell counts and low mid-gestation body weights (n=15-38, p<0.0001), demonstrating growth restriction.
However, this initial developmental delay was followed by striking late-gestational placental hyperplasia (n=32-68,
****P<(0.0001), and subsequent rapid fetal catch-up growth and overgrowth demonstrated by increased body weights at
birth suggesting a role for placental hyperplasia in remediating fetal growth restriction (n=32-68, p<0.0001). Remodelling of
the placenta involved expansion of fetal and maternal tissues, including conspicuously increased glycogen enriched cells in
the junctional zone (n=10, ****P<0.0001). Genome-wide analyses identified extensive transcriptional dysregulation in
affected placentas, including imprinted and non-imprinted genes. Effects on pregnancy were evident through decreased
litter size (n=12-29, p<0.0001) and increased gestational length in litters derived from oocytes lacking EED (n=7-13,
p=0.0068).

Ultimately, this work reveals a critical role for EED in the oocyte for regulating fetal and placental growth and function in
offspring via complex intrauterine mechanisms that are independent of genetic background. As early development can
mediate effects that persist into adulthood, this model provides a novel paradigm for studying inherited impacts on offspring
health and disease.

Placental extracellular vesicles: a novel link of preeclampsia to future cardiovascular
disease
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Cardiovascular disease (CVD) is the leading cause of death in women? and the risk increases significantly following
preeclampsia (PE), a hypertensive disorder of pregnancy. Extracellular vesicles (EVs) are lipid bilayer-enclosed structures
that are extruded from cells to control the function of remote cells/organs. During pregnancy, the placenta extrudes vast

numbers of EVs into the maternal circulation and there is increasing evidence that EVs trigger preeclampsiaz. We
hypothesized that preeclamptic placental EVs cause increased CVD risk following preeclampsia.

EVs were isolated from late-onset preeclampsia (LOPE), early-onset preeclampsia (EOPE), or normotensive placentae and
administered to female spontaneously hypertensive rats (SHR) via tail veins. Systolic blood pressure (SBP) was recorded
by tail-cuff. The vasoreactivity of SHRs mesenteric arteries was measured using a wire myograph. The artery remodeling
was determined by histological analysis.

SBP in the LOPE group was significantly increased, with an average of 43.58 mmHg 12-month post-EVs injection. In the
EOPE group, there was a larger increase in SBP after 12 months (63.37£12.25 mmHg). In contrast, SBP in the
normotensive group showed a significantly smaller increase, with an average of 31.99+4.72 mmHg 12 months after
exposure to placental EVs. Wire myography revealed a significant increase in vasoconstriction in response to phenylephrine
and U46619 in vessels exposed to LOPE placental EVs. Vessels exposed to EOPE EVs also showed increased
vasoconstriction to U46619 and endothelin-1 compared to the normotensive group. Additionally, the relaxation response of
mesenteric arteries from the EOPE group was significantly decreased in response to ACh. Small artery thickening was
markedly increased in LOPE and EOPE groups.

Our data support the concept that placental EVs have long-lasting effects on the maternal cardiovascular system and
altered SBP is associated with abnormal vascular reactivity induced by placental EVs. Preeclamptic EVs may be a
mechanistic link between preeclampsia and later CVD.

1. 1. Cardiovascular diseases (CVDs). 2021; Available from: https://www.who.int/en/news-room/fact-
sheets/detail/cardiovascular-diseases-(cvds). 2. Shen F, Wei J, Snowise S, DeSousa J, Stone P, Viall C, Chen Q and
Chamley LW. Trophoblast debris extruded from preeclamptic placentae activates endothelial cells: a mechanism by
which the placenta communicates with the maternal endothelium. Placenta. 2014;35(10):839-47.

The lipoprotein receptor chaperone LRPAP1 is reduced in early pregnancy placenta and
maternal serum from pregnancies that subsequently develop late-onset preeclampsia.
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Preeclampsia is a leading cause of maternal and fetal morbidity and mortality. Late-onset preeclampsia (>34 weeks
gestation), accounts for >80% of preeclampsia but due to our poor understanding of the underlying etiology there is no
predictive test and no preventative treatments. Whether there is an early pregnancy placental defect in late-onset
preeclampsia has never been tested experimentally.

Mass spectrometry on early pregnancy placental biopsies (chorionic villous samples [CVS] collected 11-13 weeks gestation)
compared placental protein production between uncomplicated and late-onset preeclamptic pregnancies (n=6-8/group).
Placental LDL-receptor-related protein-associated protein (LRPAP1) expression across gestation was demonstrated by
gPCR and immunohistochemistry/fluorescence. Circulating LRPAP1 in serum at 11-13 weeks gestation from uncomplicated
and late-onset preeclamptic pregnancies (n=9-12/group) was quantified by ELISA. The effect of loss of LRPAP1 was
determined by siRNA knockdown in the HTR8 trophoblast cell line (n=5).

Proteomics identified 48 significantly dysregulated proteins in CVS from late-onset preeclamptic pregnancies, which were
enriched for molecular functions associated with protein binding and catalytic activity. LRPAP1 was significantly down-
regulated in late-onset preeclamptic CVS (0.66-fold) and maternal serum (0.23-fold). Immunostaining revealed LRPAP1
expression by syncytiotrophoblast and cytotrophoblast in placental villous and extravillous trophoblast in decidua. Villous
production (MRNA) of LRPAP1 fell significantly at 13-16 weeks gestation compared to 8-10 and 18-21. In vitro, LRPAP1
regulated production of the cholesterol metabolism modulators NCEH1 and CAV1, and loss of LRPAP1 impaired trophoblast
adhesion, proliferation and invasion.

This is the first study to demonstrate that the early pregnancy placenta is altered in pregnancies that go on to develop late-
onset preeclampsia. LRPAP1 may be central to the placental dysfunction of late-onset preeclampsia: LRPAP1 regulates
clearance of multiple lipoproteins; lipoproteins including cholesterol show excess placental accumulation in preeclampsia.
This study provides much-needed insight into the placental dysfunction of late-onset preeclampsia, which will facilitate the
development of predictive tests and preventative treatments.

Viral mimetic-induced immune activation during periconception has adverse effects on
pregnancy outcome and programs impaired immune tolerance in adult female offspring
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The maternal immune profile during pregnancy is implicated in programming fetal development to impact neonatal and long-
term health, and the periconception period is particularly vulnerable. In this study we aimed to develop a model of maternal
viral mimetic-induced immune activation during periconception to investigate the impact on pregnancy success, offspring
development and immune parameters. Polyinosinic:polycytidylic acid (poly I:C) is a synthetic dsRNA, widely used to mimic
viral infection. Female mice received 10 mg/kg poly I:C or control on gestational days (gd) 0.5 and 2.5. Flow cytometry
analysis of the uterus, uterine-draining lymph nodes and spleen on gd3.5, identified a significant increase in pro-
inflammatory T conventional cells and T regulatory cells, confirming maternal immune activation. This periconception
inflammation resulted in a significant 18.5% decrease in fetal weight on gd17.5 and a significant 32.5% increase in
placental:fetal weight ratios (p<0.0001), demonstrating fetal growth restriction and placental insufficiency. Postnatally, male
and female offspring from poly I:C treated dams exhibited alterations in development, with elevated weight gain compared
to offspring from control treated dams (p<0.05 & p<0.01 respectively) across a 12-week period. Flow cytometry was
performed on 12-week-old offspring following lipopolysaccharide immune challenge. Strikingly, our preliminary data
indicates that female offspring from poly I:C treated dams exhibit a less tolerogenic T cell profile with approximately a 10%
reduction in the proportion of anti-inflammatory T regulatory cells in the spleen and mesenteric lymph nodes (p=0.0463 &
p=0.0101 respectively). These results confirm the vulnerability of the periconception period and demonstrate that maternal
inflammation around the time of conception 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 and autoimmune
conditions and thus education on pre-conception health warrants further attention.

Upconversion-based Lateral Flow Assay for Sensitive Preeclampsia Detection
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Preeclampsia is a heterogenous, multiorgan cardiovascular disorder of pregnancy. An early and reliable diagnostic test for
preeclampsia would facilitate targeted surveillance and timely delivery, improving the odds of preventing major maternal
complications and death. Here, we report the development of novel strip-based lateral flow assay (LFA) using Lanthanide-
doped upconversion nanoparticles (UCNPs) conjugated to antibodies targeting two vascular biomarkers; FK506-binding
protein like (FKBPL) and its target protein, cluster of differentiation 44 (CD44) [1]. We first used conventional ELISAs to
measure circulating plasma FKBPL and CD44 protein concentrations from women with early-onset preeclampsia (EOPE,
delivering <34 weeks) and gestational age-matched healthy controls. We confirmed that the CD44/FKBPL ratio is reduced
in early-onset preeclampsia (EOPE 160+£134, n = 38, vs control 245.2+106.7, n = 13, p = 0.0004) with a good diagnostic
potential (AUC=0.81, p=0.0007). Using our rapid FKBPL and CD44-LFA prototypes, we achieved improved lower limit of
detection: 10 pg/ml for FKBPL and 15 pg/ml for CD44. The FKBPL signal was significantly higher in early-onset
preeclampsia (EOPE 2,685+459.2, n=42 vs control 2,142+324, n=15, p<0.0001), while the CD44 signal was significantly
lower in early-onset preeclampsia (EOPE 26461432, n=42 vs control 4235+1286, n=15, p<0.0001), compared to controls.
Aligned with our ELISA results, this translated to a lower CD44/FKBPL ratio in early-onset preeclampsia compared to
controls (EOPE 1.0110.19, n=42 vs control 2.09+0.84, n=15, p<0.0001). Based on the ROC curve (AUC=0.98, p<0.0001), a
cut-off point of 1.24 for CD44/FKBPL ratio (sensitivity of 90.48% and specificity of 100%) provided positive predictive value
of 100% and the negative predictive value of 91%. This work demonstrates that our CD44/FKBPL LFA has the potential to
be developed into a new low-cost, rapid and highly sensitive point-of-care test for preeclampsia.

Reference:

1. https://doi.org/10.1210/clinem/dgaa403

Prenatal alcohol exposure is associated with sex-specific alterations to placental methyl
donors and reduced cerebroplacental ratio
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Aims

Prenatal alcohol exposure (PAE) increases the risk of adverse pregnancy outcomes including miscarriage, low birthweight,
and neurodevelopmental abnormalities, which may be mediated by altered placental development. PAE is associated with
alterations to placental vasculature, gene expression, and DNA methylation (DNAm) (1). Choline and folate are dietary
micronutrients that serve as methyl donors for DNAm, however their availability may be compromised by alcohol
consumption (2). This study investigated the impact of PAE on maternal and placental methyl donors, placental growth and
the cerebroplacental ratio (CPR).

Methods

Data and samples were collected from women from the Queensland Family Cohort and classified into PAE (n=302) or
abstinent/control (n=109). Maternal diet, placental measurements and Doppler ultrasound measures were examined during

the 3™ trimester. Plasma folate was measured using a COBAS analyser. Plasma choline and placental methyl donors were
measured by mass spectrometry. Placental gene expression was quantified by qPCR. Placental data were analysed
separately by fetal sex.

Results

PAE was reported by 73.5% of participants. Most women (77%) took supplements containing 2400ug folic acid, while few
(27%) met the adequate intake for choline. This was consistent across control and PAE groups. Placental content of folate
and choline were not altered by PAE, however, in female placentas, the methyl donor s-adenosylmethionine was increased
in the PAE group (P<0.05), as were expression of the choline transporter, CTL7, and placental growth factor (PIGF)
(P<0.05). In male placentas, expression of DNA methyltransferases (DNMTs) and (PIGF) were reduced in the PAE group
(P<0.05), and placental thickness was decreased (P<0.05). CPR was lower in the PAE group (<0.05), with 11% of male
fetuses, but no female fetuses, falling below the normal range, indicative of placental insufficiency.

Conclusion

PAE is associated with sex-specific alterations in the placenta, which may result in male fetuses being more vulnerable to
adverse outcomes.

1. 1. Steane SE, Young SL, Clifton VL, Gallo LA, Akison LK, Moritz KM. Prenatal alcohol consumption and placental
outcomes: a systematic review and meta-analysis of clinical studies. Am J Obstet Gynecol. 2021 Dec;225(6):607.e1-
607.e22. doi: 10.1016/j.ajog.2021.06.078. Epub 2021 Jun 26. PMID: 34181895.

2. 2. Steane SE, Kumar V, Cuffe JSM, Moritz KM, Akison LK. Prenatal Choline Supplementation Alters One Carbon
Metabolites in a Rat Model of Periconceptional Alcohol Exposure. Nutrients. 2022 Apr 29;14(9):1874. doi:
10.3390/nu14091874. PMID: 35565848; PMCID: PMC9100923.
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Thinking outside the flock: exposure to melatonin in-utero alters twin-lamb cognition
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Compared to their single-born counterparts, twin-born lambs are more likely to experience hypoxia and restricted placental
blood flow in-utero. This can lead to life-long impairment of cognitive function. We investigated whether the neurohormone
melatonin, a vascular growth mediator and potent antioxidant, could mitigate this if lambs were exposed at different
developmental stages in-utero. Twin-bearing ewes (n=150/group) were implanted with slow-release melatonin either during
early, late or early + late gestation. Non-implanted twin-bearing ewes were used as controls. Lambs (n=10/group) were
culled within 2 hours of birth for tissue collection. Another subset of lambs (n= 12/group) were tested for cognitive function at
5-6 weeks of age, via the maze and novel object tests. At birth, plasma melatonin levels were higher in lambs exposed in
late gestation (control 5.7, early 6.6, late 28.7, early + late 39.8 pg/mL, P<0.001). Compared to controls, melatonin in early
or late pregnancy resulted in a 1.4-fold increase in the number of accessory vessels to the umbilical cord (P<0.05). Vessel
number decreased 0.7-fold if lambs were exposed in early + late gestation (P<0.05). Though brain dimensions were not
different between groups at birth, lambs exposed to melatonin during late gestation had heavier brains relative to body
weight (P<0.05). By 5-6 weeks of age, lambs exposed to melatonin at any point in-utero were able to learn the maze test
more rapidly compared to non-exposed lambs, with lambs exposed in early + late gestation demonstrating the greatest
learning ability (P<0.001). Lambs from all melatonin-exposure groups had a greater number of interactions with novel
objects, and were more vocal in both behavioural tests (P<0.001). We find that exposure to melatonin in-utero lead to
superior learning, increased vocalisation and inquisitiveness in lambs. Late gestation appears to be most promising period
for in-utero melatonin exposure to promote improvements in offspring cognitive function.

Glucocorticoid signalling and inflammatory changes in response to maternal asthma and
betamethasone treatment in near-term lambs
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Maternal asthma is associated with neonatal respiratory morbidity, indicating lung immaturity at birth. Lung maturation can
be stimulated by glucocorticoids and inflammation. Maternal asthma reduces glucocorticoid signalling and modulates the
inflammatory response in the fetal lung, potential mechanisms contributing to respiratory morbidity in babies of asthmatic
mothers. Antenatal betamethasone is routinely used to induce lung development in preterm babies. We therefore
hypothesised that betamethasone would mature the lungs of lambs of asthmatic ewes.

Ewes were sensitised to house dust mite (HDM) and an asthmatic phenotype induced by fortnightly HDM lung challenges;
controls (n=11) received saline. Pregnant asthmatic ewes were randomised to antenatal saline (n=9) or betamethasone
(n=8, 12 mg i.m.) at 138 and 139 days of gestation (dG). At 140 dG (term, 150 dG), lambs (control: n=16, asthma: n=14,
asthma+betamethasone: n=12) were delivered by Caesarean section and ventilated (45 minutes) prior to lung tissue
collection for RT-gPCR. Data were analysed using mixed models.

Compared to controls, asthma lambs had lower glucocorticoid receptor (p=0.017) and /L-6 (p=0.042) gene expression.
Expression of surfactant protein (SP)-A, SP-B, and SP-C was higher but expression of IL-6 (p=0.014), 118HSD1 (p=0.010),
and KDR (p=0.008) was lower in the asthma+tbetamethasone lambs compared to controls. TNFa (p=0.001),
mineralocorticoid receptor (p=0.002), and 71718HSD1 (p=0.010) gene expression was reduced with betamethasone
compared to asthma lambs, while SP-B and SP-C expression was increased. Gene expression of SP-D, 11BHSD2,
hypoxia-related genes (HIF1a, HIF2a, HIF3a, FLT1) and inflammatory cytokines (/L-18, IL-5, IL-8) did not differ between
groups.

Impaired fetal lung development in response to maternal asthma in pregnancy may be the result of lower glucocorticoid
receptor expression and IL-6 driven lung maturation. Betamethasone improved lung maturity by increasing SP gene
expression, despite downregulation of upstream genes. Further exploration of these pathways may highlight targets to
improve lung outcomes in babies of asthmatic women.
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Infertile human endometrial organoid apical protein secretions are dysregulated and impair
trophoblast progenitor cell adhesion
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Embryo implantation failure leads to infertility and remains a challenging problem for IVF. As an important approach to
regulate implantation, endometrial glands produce and secrete factors apically into the uterine cavity in the receptive phase
to prepare the initial blastocyst adhesion and implantation. Organoids were recently developed from human endometrial
glands and show long-term expandability, genetic stability and maintenance of their hormone responsiveness. Importantly,
organoid exhibits similar apical-basal polarity compared to endometrial gland making it an ideal model to study glandular
secretions. We established organoids using endometrial biopsies from women with normal fertility and primary infertility
(referred to as fertile and infertile organoids). Organoids from both groups were treated with hormones to model the
receptive phase of the endometrial glands and intra-organoid apical fluid (IOF) was collected to compare the apical protein
secretion profile. Our data show that infertile organoids were dysregulated in their response to estrogen and progesterone
treatment. Proteomic analysis of IOF identified 131 decreased and 19 increased proteins in infertile group compared to
fertile (>1.5-fold change). Many of the proteins were similarly differentially regulated in organoid cells at the mRNA level. To
determine the effect of organoid apical secretion on blastocyst adhesion, we first developed epithelial monolayers using
fertile organoids and compared them with previously established primary human endometrial epithelial monolayers. Using
miR-29c as an example, we confirmed that both models respond similarly to microRNA overexpression. IOF was collected
after hormone stimulation to treat trophoblast progenitor spheroids (blastocyst surrogates) and their adhesion on the
organoid-derived endometrial cell monolayer determined. Incubation of infertile IOF significantly reduced trophoblast
spheroid adhesive capacity compared to fertile IOF (P < 0.0001) and medium control (P < 0.01), respectively. Together, this
study paves the way to determine the molecular mechanisms by which endometrial glandular apical released factors
regulate blastocyst initial attachment.

A Role for Steroid 5 alpha-reductase 1 in Vascular Remodelling During Endometrial
Decidualisation
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Decidualisation is the hormone-dependent process of endometrial remodelling that is essential for fertility and reproductive
health. Deficits in decidualisation are implicated in disorders of pregnancy such as implantation failure, intra-uterine growth
restriction, and pre-eclampsia. Androgens are key regulators of decidualisation that promote optimal differentiation of
stromal fibroblasts and activation of downstream signalling pathways required for endometrial remodelling [1,2]. We have
shown that androgen biosynthesis, via 5a-reductase-dependent production of dihydrotestosterone, is required for optimal
decidualisation of human stromal fibroblasts in vitro [1], but whether this is required for decidualisation in vivo has not been
tested. This aim of this study was to assess the impact of androgens on decidualisation and vascular remodelling in
androgen-deficient mice.

This study used mice lacking Steroid 5a-reductase type 1 (Srd5a1-/- mice) and a validated model of induced decidualisation
to investigate the role of SRD5A1 and intracrine androgen signalling in endometrial decidualisation. We measured
decidualisation response (weight/proportion), transcriptomic changes, and morphological and functional parameters of
vascular development. These investigations revealed that 5a-reductase deficiency impaired decidualisation responses
which were significantly reduced compared to wild type mice (p<0.001). Furthermore, vessel permeability (p<0.01) and
transcriptional regulation of angiogenesis signalling pathways, particularly those that involved vascular endothelial growth
factor (VEGF), were disrupted in the absence of 5a-reductase. In Srd5a1-/- mice, injection of dihydrotestosterone co-
incident with decidualisation restored decidualisation responses, vessel permeability, and expression of angiogenesis genes
to wild type levels.

Androgen availability declines with age which may contribute to age-related risk of pregnancy disorders. These findings
show that intracrine androgen signalling is required for optimal decidualisation in vivo and confirm a major role for
androgens in the development of the vasculature during decidualisation through regulation of the VEGF pathway. These
findings highlight new opportunities for improving age-related deficits in fertility and pregnancy health by targeting androgen-
dependent signalling in the endometrium.

1. Gibson et al. Intracrine Androgens Enhance Decidualization and Modulate Expression of Human Endometrial Receptivity
Genes. Sci Rep. 2016; 6: 19970.

2. Gibson et al. Dehydroepiandrosterone enhances decidualization in women of advanced reproductive age. Fertil Steril.
2018 Apr;109(4):728-734.e2.



Role of uterine aging in female fertility
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Mammalian reproductive potential declines with age. Several studies show a significant association of advancing maternal-
age with stillbirth, reduced fecundity, and elevated risks for pregnancy complications. This loss in reproductive potential in
humans is primarily attributed to ovarian aging owing to the postmenopausal decline in ovarian follicular reserve. However,
multiple lines of evidence from donor oocyte programs and assisted reproduction programs involving gestational surrogacy
suggest that irrespective of the ovarian functional status, uterine age-related changes are, at least partly, responsible for the
loss of reproductive potential. How aging influences endometrial homeostasis, and reproductive potential is currently
unclear.

Here, we studied extensively the age-related changes in human endometrium both at the cellular and extracellular level,
using a wide array of human endometrial samples, patient-derived xenografts, and co-culture organoid models. We used
MALDI-MSI, Micromatrix arrays, and Second Harmonic Generation imaging to define the proteomic profile and decipher the
extracellular matrix (ECM) dynamics of aged endometrium. Finally, we functionally validated our findings using transgenic
mouse models and our novel recellularization model and deciphered molecular signaling pathways that disrupt endometrial
homeostasis during aging.

Our results show that aging induces pathological changes in the endometrial stroma that phenocopy tumour
microenvironment. These changes are characterized by loss in stromal Hand2 expression, enhanced secretion of growth-
promoting factors, and differentiation of stromal fibroblasts into myofibroblasts which alter the ECM dynamics resulting in
hyperactive Wnt signaling and endometrial hyperplasia, a precursor for endometrial cancer development. When we ablated
Efemp1 genetically and inhibited lysyl oxidase pharmacologically, two of the most upregulated ECM proteins in aged
matrisome, from aged murine endometrium, both these interventions independently rescued some of these age-induced
changes and restored the endometrial homeostasis. These data provide an integrated view of how aged microenvironment,
irrespective of ovarian functional status, disrupts endometrial homeostasis and predisposes postmenopausal women to
endometrial cancer development.

Human foetal reproductive organoids and their potential clinical applications
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Background and Aims

Millerian duct anomalies (MDAs) are developmental disorders of the female reproductive tract organs, and their prevalence
is 5% in fertle women and ~ 6-15% in patients with infertility worldwide [1-3]. Studies using mouse models and human
genome sequencing has revealed that the WNT signalling pathway is altered in patients with MDAs [4]. However, due to
restricted access to foetal tissues, there is very little understood about human reproductive development and diseases.
Therefore, we aimed to establish human fetal female reproductive organoids that represent a unique platform for
understanding human female reproductive tract development and diseases.

Methods

In this study, we first performed a comparative histopathology analysis to differentiate between human fetal and adult female
reproductive tract epithelium. We then developed human fetal female reproductive tract organoids and compared them to
their adult counterparts using proteomic analysis and histology validation. Further, we established an in vitro transplantation
model to regenerate adult tissues using fetal organoids to assess the differentiation potential of the fetal organoids. Finally,
the transplanted tissue scaffolds were treated with Wnt inhibitors to understand the functional consequences of Wnt
signalling suppression.

Results

The histopathological and proteomic analysis of the epithelial cell types revealed significant differences in protein
expression and signalling pathways between fetal and adult tissues. We showed the successful establishment of culture
conditions for fetal organoid growth and long-term maintenance. Our transplantation model provided evidence that fetal
organoids represent a transplantable source of cells and have the capacity to regenerate adult organs. We further highlight
the requirement of Wnt signalling in the self-renewal and differentiation of the fetal epithelium.

Conclusion

To conclude, we developed an organoid-scaffold model from the fetal female reproductive tissue to understand the basis of
human female reproductive tract development and associated disorders.
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WD-repeat containing protein-61 dysregulation in the endometrial luminal epithelium
impairs human endometrial receptivity
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Endometrial receptivity is a hallmark of successful blastocyst implantation in early pregnancy. A major challenge to
successful IVF treatment is recurrent implantation failure (RIF) whereby impaired endometrial receptivity is a major
contributor. However, there is no way to identify or treat abnormalities in the endometrium. Recently, we developed
endometrial organoids from women with infertility and with normal fertility. We identified that WD-repeat-containing protein-
61 (WDR61) was abnormally reduced in apical endometrial epithelial organoid secretions from primary infertile women
(N=7). WDR61 is a transcriptional cofactor of the Wnt pathway, which has known roles in endometrial function. We
hypothesised that WDR61 plays a role in endometrial receptivity and implantation during the window of implantation (WOI).
Our immunohistochemistry data demonstrated WDR61 immunostained in endometrial glands, stroma, and luminal
epithelium (N=7). WDR61 was significantly higher during the receptive phase than in the non-receptive, proliferative phase
of fertile women (N=8, P<0.05), despite minimal difference in immunostaining levels between fertile and infertile tissues
(N=6). To assess function, siRNA knockdown of WDRG61 in Ishikawa cells (endometrial epithelial cell-line) was used to
assess adhesion and proliferation by xCELLigence real-time monitoring. WDR61 siRNA treatment reduced adhesion and
proliferation of Ishikawa cells compared to respective controls (P<0.05). Qualitative-PCR was employed to determine the
changes in the expression of genes implicated in blastocyst implantation and development, cell proliferation, and Hox and
Wnt pathways. Several pivotal genes such as HOXD10, MMP2, CD44 and CXCR4 were significantly diminished compared
to controls (P<0.05). Our data suggests that WDR61 is involved in cyclic changes within the endometrium to prepare for
blastocyst implantation during the WOI. When it is dysregulated in vivo, WDR61 may contribute to RIF due to the impaired
proliferative and adhesive capacity of the luminal epithelium. These findings could be translated to the clinic to enhance
current IVF in women with implantation failure.

Prevention of miscarriage in mice by boosting maternal Treg cells in pregnancy with an IL2-
antibody complex
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T regulatory (Treg) cells are essential for maternal immune tolerance in healthy pregnancy. They are generated at
conception and act to suppress effector responses against fetal alloantigens and facilitate uterine vascular adaptations
required to support placental development. Treg cell insufficiency in women is associated with infertility, recurrent
miscarriage, and preeclampsia. In the present study, we utilised an abortion-prone mouse model to evaluate the efficacy of
IL-2 complexed with JES6-1 anti-IL-2 antibody (IL-2/JES6-1) to increase uterine Treg cells and improve reproductive
success. CBA/J female mice were mated with DBA/2 males to generate abortion-prone pregnancies, which were treated
with three injections of IL-2/JES6-1 at 24h intervals on days 0.5-2.5 post coitum (pc). Treg cells, measured as the proportion
of CD4+ T cells expressing Foxp3, were increased >3-fold and >2-fold on day 3.5 pc in the uterus and draining lymph nodes
following treatment with IL-2/JES6-1 but not IL-2/IgG or PBS control (all 9-16 dams/group), and the ratio of Foxp3+ Tregs to
Foxp3- Tconv cells was increased in both tissues. Elevated expression of Ki67 and suppressive function markers CTLA4,
CD25, and Foxp3 were observed for both thymic-derived and peripheral Treg cells. IL-2/JES6-1 treatment reduced fetal loss
from 31% to 10%, a rate comparable to non-abortion prone CBA/J female x Balb/c male matings (all P<0.05, ANOVA). A
small decline in fetal weight at day 18.5 pc after IL-2/JES6-1 treatment was partly attributable to larger litter size, while no
abnormalities were observed in placenta development or spiral artery remodelling. These experiments demonstrate the
efficacy of boosting uterine Treg cells through targeting IL-2 signaling for mitigating immune-mediated fetal loss. The results



are relevant for designing clinical interventions targeting Treg cells to manage immune-mediated infertility and pregnancy
disorders in women.

Beta-defensin 22 in seminal fluid promotes female fecundability through effects on maternal
receptivity to implantation in mice
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In many mammalian species, components of seminal plasma and sperm interact with the female reproductive tract after
mating to elicit an immune response that promotes reproductive success. Beta-defensins are a diverse group of
antimicrobial and immune-modulatory peptides carried by sperm, which interact with female reproductive tract cells after
mating, potentially via TLR4 binding. In men, the major beta-defensin moiety is DEFB126, and reduced expression
of DEFB126 is associated with impaired fertility. To investigate the physiological significance of DEFB126 in fertility, we

utilised CRISPR technology to generate C57BI/6 mice with null mutation in Defb22 (Defb22'/'), the murine ortholog of

human DEFB126. Defb227- males sired pregnancies with poorer outcomes than Defb22™/* males when mated to wild-type

Balb/c females, with reduced implantation rates, increased post-implantation fetal loss, and fetal growth restriction in late
gestation (n=24-30 dams/group,P<0.05). However, this was not attributable to reduced fertilisation, as there was no

detectable difference in blastocyst numbers or development in females mated to Defb22+/+ or Defb22'/' males on day 3.5
post-coitum (d3.5pc) (n=10-12), implicating an embryo implantation defect. gPCR analysis of the uterine endometrium

collected 8h after mating showed that unlike Defb22*"* males, mating with Defb22”- males failed to induce expression of
endometrial cytokine genes /6 and Tnf, and microRNAs miR155 and miR223 (n=10-12,P<0.05), likely impacting the uterine
immune environment. RNAseq analysis of the uterine endometrium on d3.5pc (n=4/group) showed altered expression of
genes associated with implantation-related immune-regulatory and tissue remodelling pathways, with downregulation
of Mmp7, Wnt7b, II11, Fosl1, Lifr, Ptgs2, Cebpb, Cd55, Csfl, and Atp6v0d2, when females were mated

with Defb22'/' males. These data demonstrate that DEFB22 is required for optimal fertility in males, through a role in
enabling seminal fluid to interact with the uterine endometrium to stimulate a permissive female immune response
promoting endometrial receptivity to support healthy embryo implantation and optimal reproductive outcomes.

Periconception regulatory T cell deficiency results in late gestation pregnancy pathology
and susceptibility to preterm birth in mice

Jessie R Walker1, Kerrie L Foyle1, Lachlan M Moldenhauer1, Sarah A Robertson’
1. Robinson Research Institute & School of Biomedicine, University of Adelaide, Adelaide, SA, Australia

Regulatory T (Treg) cell insufficiency in pregnancy is associated with inflammatory disorders including spontaneous preterm
birth (PTB). Emerging evidence suggests periconception events are critical in determining the number and function of Treg
cells in later gestation. To assess the importance of early gestation Treg cell responses in PTB susceptibility, we developed
a model of Treg cell deficiency in periconception using Foxp3DTR mice, which undergo transient depletion of Treg cells
when administered diphtheria toxin (DT).

Foxp3DTR females mated to BALB/c males were administered low dose DT (5-25 ng/g, or vehicle) on gestational day
(GD)0.5 and 2.5. Treg cell depletion was tracked by flow cytometry on GD3.5, 6.5, 9.5, and 16.5 (n=4-7/group). Effects on
fetal and placental weights and pregnancy viability were evaluated on GD17.5 (n=16-20/group). Treg-depleted and control
dams were administered 0, 4, or 8 ug of lipopolysaccharide (LPS) on GD16.5 (n=12-19/group) and video-monitored to
measure time of birth.

A dose-dependent effect of DT on Treg cell depletion was demonstrated. Dams given 10-25 ng/g DT exhibited extensive
(~95%) systemic Treg cell depletion resulting in reduced pregnancy rates (p=0.011), fewer viable fetuses/dam (p=0.036),
growth restricted fetuses (p=0.009), and a decreased fetal:placental weight ratio (p=0.021) on GD17.5. Heightened CD25
expression by CD4+Foxp3- T cells and aberrant lymphocyte proliferation were observed throughout gestation. Greater
sensitivity to LPS-induced PTB was seen, such that following 4 ug LPS, Treg-depleted dams had a 20% incidence of early
(<GD18) PTB, and a 25% reduction in viable pups/dam, while control dams were unaffected (p=0.027). Both groups
exhibited PTB and fetal loss following 8 pg LPS, but this was more pronounced in Treg-depleted dams.

We conclude that periconception Treg cell deficiency impairs late gestation outcomes in mice and increases susceptibility to
inflammatory challenge resulting in PTB. This model will increase our understanding of the upstream inflammatory
processes causing PTB.



Reproductive Influences on Health and Ageing

Michael Garratt'
1. University of Otago, Dunedin, New Zealand

Adult health and ageing are influenced by a variety of environmental factors, including social interactions and engaging in
reproduction. Sensory cues perceived during these interactions are detected by sensory systems, and these inputs may be
a key factor linking altered health to social conditions. In this presentation | will show that specific social stimuli are
responsible for the changes in metabolism and ageing that occur with reproduction in mice. In females, pregnancy and
lactation have been assumed to exert the major metabolic and life course changes occurring with reproduction. However,
our research suggests that exposure to stimuli during the act of mating causes major changes in female growth and aspects
of ageing. In males, olfactory cues detected by specific olfactory sensory neurons are important in driving metabolic and life
course changes that occur with reproduction. Exposing males to just female olfactory cues causes metabolic changes,
reducing body weight and adiposity when nutrients are provided in excess. Exposure to female odours can also influence
male mortality, reducing survival when provided in addition to actual mating opportunities. This research highlights that
sensory cues and stimuli from the opposite sex can have a major effect on the metabolism and life-course of mammals,
explaining some of the well-established links between engaging in reproduction and effects on health.

Biological Strategies to promote Tissue Repair in Regenerative Medicine

Jillian Cornish'
1. University of Auckland, Auckland, NZ, New Zealand

The science of regenerative medicine aims to replace living tissues. Translational scientific advances offer great
promise in many areas of medicine especially those presented by our aging population. Novel interdisciplinary approaches
to health care such as tissue engineering have the potential to improve the surgical outcomes of tissue repair through the
collaboration of biologists, bioengineers, surgeons, patient groups, and commercial interests.

Understanding the cellular and molecular responses of cells to enable in vitro evaluation of biocompatible scaffolds for use
in tissue engineering is essential. Providing a scaffold that encourages appropriate cell attachment, growth, and ultimately
tissue regeneration could improve the clinical outcomes from injuries and diseases. Cellular and molecular responses of
cells grown in traditional 2-dimensional tissue culture plates compared to simple 3-dimensional cultures can be used to
identify mechano-sensors, mechanically-mediated switches in cell commitment, focal adhesions, and cell-to-cell
communication to better understand the biocompatibility of potential tissue engineering products. Much time and expense
can be saved by such in vitro evaluation of biomaterials prior to embarking on in vivo studies.

The FDA receives millions of reports of medical device failure annually suggesting that pre-clinical assessment of these
novel products is shaky. The majority of adverse events are related to immune rejection, thus a greater understanding of
how these materials interact with the immune system is imperative, with a focus on the macrophage response being
particularly important. Uptake of in vitro immune response assessment will allow for substantial reductions in experimental
time and resources, including unnecessary and unethical animal use, with a simultaneous decrease in inappropriate
biomaterials reaching the clinic.

Regenerative medicine can include the use of growth factors as well as cell and gene therapies, however recently, global
stem cell opportunities for unregulated therapies have been challenged. This improvement in bench-to-bedside safety is
paramount to reducing patient harm.

Bone health and fracture outcomes in the ageing population

Jackie Center’

1. Garvan Institute of Medical Research and St Vincent's Hospital, Darlinghurst, NSW, Australia

While fracture has long been regarded as the terminal outcome of osteoporosis, we now know that almost all fractures lead
to further fractures, functional decline and premature mortality. In Australia, it has been estimated that more than one in
three women and one in five men aged 50+ will suffer fractures. The relationship between fracture and subsequent adverse
outcomes depends on both fracture site and underlying general health.

The vast (95%) majority of people with osteoporosis have at least one and > 66% of people have at least two comorbidities.
Indeed, multimorbidity associated with increased risk of subsequent fracture, even after accounting for the competing risk of
mortality. Concerningly, multimorbidity was also associated with lower risk of being treated or investigated for underlying
bone health after a fracture.



We have also demonstrated that underlying co-morbidities independently add to increased post fracture mortality.
Furthermore, we have found that comorbidities naturally group into specific clusters that are strongly associated with post-
fracture premature mortality. These clusters are based on disease severity and co-existence of related conditions. These
clusters differentiated fracture patients who had uncomplicated comorbidity or were unlikely to have comorbidity from those
with either multiple or/and advanced comorbidities. Indeed, the contribution of these clusters to fracture risk was at least as
great, and mostly greater, than the individual comorbidities themselves.

As comorbidities both exacerbate the adverse post-fracture outcomes and lower treatment rates, there is an urgent need to
identify the highest risk patients and prioritise their care. In this presentation, | will discuss the evidence surrounding the role
of comorbidities and underlying health on fracture outcomes and suggest alternatives to our current model of care.

Metabolism in ageing: cellular and physiological ageing and unravelling the riddle of the
Sphinx.

Katherine Samaras™ 2 3

1. Department of Endocrinology, St Vincent's Hospital, Darlinghurst, NSW, Australia
2. St Vincent's Clinical Campus, Discipline of Medicine, University of New South Wales, Sydney, NSW, Australia

3. Clinical Pillar, Clinical Obesity, Nutrition and Adipose Biology, Garvan Institute of Medical Research, Sydney, NSW,
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Addressing the health conditions associated with advancing age has become a global issue, including dementia and
conditions that accelerate it, such as diabetes mellitus, vascular disease and the metabolic complications associated with
insulin-resistant obesity. Endocrine and metabolic factors contribute to cellular ageing, which manifests as progressive
functional loss in a number of organ systems where cellular rejuvenation is limited, including neurological tissues, the beta-
cell and the myocardium.

This presentation will examine the pre-clinical and clinical evidence on how metabolism contributes to ageing, the
contribution of nutrient toxicity and advances in our knowledge.

For millennia, humans have been fascinated by the myth of the fountain of youth. The evidence for potential repurposing of
medications that may assist in slowing cellular ageing and the effects of caloric restriction (and the myriad forms of fasting)
will be discussed.

Six-month randomised trial of open-source automated insulin delivery in Type 1 Diabetes
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Aims: Open-source automated insulin delivery (AID) predated the availability of commercial systems and is used by
thousands with type 1 diabetes (T1D) despite no regulatory approval. We examined efficacy and safety of an open-source
AID system.

Methods: A 24-week, multi-center randomised (1:1) controlled trial in children (7-15 years) and adults (1670 years) with
T1D, comparing open-source AID (OpenAPS algorithm within a modified version of AndroidAPS in a smartphone, pre-
production DANA-i™ insulin pump, and Dexcom G6® CGM), to sensor augmented pump therapy (SAPT). The primary
outcome was percent time in target sensor glucose range (TIR; 3.9—10.0 mmol/L), between AID and SAPT during days 155-
168 (final 2 weeks of the study).

Results: Ninety-seven participants (48 children, 49 adults) were randomised (44 to open-source AID and 53 SAPT). The
mean adjusted difference in TIR between AID and SAPT at end of study was 14% (95% confidence interval (Cl), 9.2 to 18.8;
P<0.001), with no treatment effect by age interaction (p=0.56). AID users spent 3 hours 21 minutes (95% CI, 2h 12m to 4h
30m) more in target range per day. In the AID arm, mean TIR (+SD) increased from 61.2+12.3% to 71.2+12.1%, and
decreased from 57.7£14.3% to 54+16% in the SAPT arm. More participants achieved TIR >70% using AID (60% vs. 15%).
No severe hypoglycemia or diabetic ketoacidosis occurred in either arm. Two participants withdrew from AID due to
connectivity issues.

Conclusion: Open-source AID using the OpenAPS algorithm within a modified version of AndroidAPS, a widely used open-
source AlD solution, is efficacious and safe.




Association between maternal hyperglycaemia in pregnancy and offspring anthropometry
in early childhood the PANDORA Wave 1 study
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Exposure to in-utero hyperglycaemia influences later cardiometabolic risk, although few studies include women with type 2
diabetes (T2D) or assess maternal body mass index (BMI) as a potential confounder. This study explored the association of

maternal T2D and gestational diabetes mellitus (GDM) with childhood anthropometry, and the influence of maternal BMI on
these associations.

The PANDORA birth cohort comprises 1138 women and 1163 children, women with GDM and T2D recruited from a
hyperglycaemia in pregnancy register, and women with normoglycaemia from the community. Wave 1 follow-up included
423 children, aged 1.5-5 years (median 2.5 years). Multivariable linear regression assessed associations between maternal
antenatal variables with offspring anthropometry (weight, height, BMI, skinfold thicknesses, waist, arm and head
circumferences).

Greater maternal BMI was associated with increased anthropometric measures in offspring independent of maternal
glycaemic status. After adjustment, including for maternal BMI, children exposed to GDM had lower mean weight (-0.54kg,

95% CI -0.99, -0.11), BMI (-O.55kg/m2, 95% CI -0.91, -0.20), head (-0.52cm, 95% CI -0.88, -0.16) and mid-upper arm
(-0.32cm, 95% CI -0.63, -0.01) circumferences, and greater mean suprailiac skinfold (0.78mm, 95% CI 0.13, 1.43),
compared to children exposed to normoglycaemia. Children exposed to T2D had smaller mean head circumference
(-0.82cm, 95% CI -1.33, -0.31) than children exposed to normoglycaemia. Adjustment for maternal BMI strengthened the
negative association between GDM and child weight, BMI and circumferences. Maternal T2D was no longer associated with
greater mean skinfolds (p=0.14) and waist circumference (p=0.18) in children after adjustment for maternal BMI.

Compared to children exposed to normoglycaemia, children exposed to GDM had greater suprailiac skinfold thickness,
despite having lower mean weight, BMI and mid-upper arm circumference, and both GDM and T2D were associated with
smaller head circumference. Future research should assess whether childhood anthropometric differences influence lifetime
cardiometabolic and neurodevelopmental risk.

Australian and New Zealand Paediatric Surveillance Units X-linked Hypophosphataemia
survey: estimate of prevalence and characteristics of paediatric X-linked
Hypophosphataemia in Australia and New Zealand.
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Australian and New Zealand Paediatric Surveillance Units (APSU/NZPSU), which facilitate active surveillance of rare
childhood diseases, conducted prospective data collection to review prevalence and characteristics of paediatric XLH in
Australia (Aust) and New Zealand (NZ).

Seventy-five cases in Aust and 16 cases in NZ were identified with 60 completing a follow-up survey in Aust. Of the 91
cases overall, 46% were on burosumab therapy.

Clinical, demographic and management data are summarised in the Table. These demonstrate that despite a family history
in the majority of cases, delayed diagnosis is common and there is a high rate of complications of nephrocalcinosis and
hyperparathyroidism in this cohort. Additionally, while guidelines stress the importance of multidisciplinary care, many do not
have access to recommended health professionals, with only 3% seeing a psychologist and 68% seeing a dentist. This is
despite the high psychological burden of XLH and a significant proportion of this cohort having dental issues (tooth abscess,
dental capping, tooth extraction).

There was a significant number of orthopaedic interventions performed. Of the 60 follow-up cases, 31 had undergone at
least one orthopaedic procedure. Three cases reported cancellation of orthopaedic surgery due to improvement in lower
limb deformity after commencement of burosumab.

Consistent with clinical trials, those on burosumab had a higher phosphate (p<0.001) at most recent follow-up.

Conclusions: These data suggests the estimated minimum prevalence of XLH <18y is 1.31 and 1.6 per 100,000(95%ClI
1.02 — 1.64) in Aust and NZ respectively. Burosumab is a promising new alternative to conventional therapy, but does not
negate the need for multidisciplinary care. These data highlights the lack of access to many health professionals, especially
psychological support, for many children with XLH.



Table: Demographic and clinical characteristics
Demographic features Aust (n=75) NZ (n=16*) Aust and NZ (n=91)
Gender 57% (43) 67% (11) 59% (54)
% Female (n=)
Family history of XLH 60% (45) 88% (14) 65% (59)
% (n=)
Age at onset 26.5 (0-205) 8.8 (0.6-143.7) 24.0 (0-208)
Months, median (range)
Clinical features® present at any time % (n=)
Bowing of legs 95% (71) 71% (10) 89% (81)
Bone of joint pain 73% (55) 54% (7) 68% (62)
Abnormal gait 60% (45) 50% (7) 57% (52)
Muscle pain 51% (38) 29% (4) 46% (42)
Flaring of wrists 49% (37) 25% (3) 44% (40)
Short stature (height <3 49% (37) 67% (8) 49% (45)
percentile)
Dental manifestations or 44% (33) 25% (4) 41% (37)
interventions**
Motor delay or reduced 41% (31) 7% (1) 35% (32)
activity levels
Nephrocalcinosis 32% (24) 33% (5) 32% (29)
Hyperparathyroidism 17% (13) 53% (8) 23% (21)
Rib deformity/ rachitic chest | 16% (12) 0% (0) 13% (12)
Craniosynostosis 11% (8) 14% (2) 11% (10)
Myopathy/muscle weakness | 11% (8) 0% (0) 9% (8)
Scoliosis 5% (4) 7% (1) 5% (5)
Hearing impairment 3% (2) 0% (0) 2% (2)
Fractures 3% (2) 0% (0) 2% (2)
Use of mobility aid 3% (2) 14% (2) 4% (4)
Kyphosis 2% (1) 21% (3) 4% (4)
Management % (n=)
Burosumab % (n=) 56% (42) 0% (0) 46% (42)
Conventional therapy % (n=) | 44% (33) 100% (16) 54% (49)
Growth Hormone % (n=) 3% (2) 0% (0) 2% (2)
Health professionals involved % (n=)
Paediatrician 89% (67) 75% (12) 87% (79)
Orthopaedic surgeon 81% (61) 50% (8) 76% (69)
Dentist 72% (54) 50% (8) 68% (62)
Physiotherapist 55% (41) 25% (4) 49% (45)
Physician 35% (26) 14% (2) 30% (28)
Geneticist 28% (21) 28% (4) 27% (25)
Occupational therapist 25% (19) 14% (2) 23% (21)
Psychologist 3% (2) 7% (1) 3% (3)
Other* 24% (18) 38% (6) 26% (24)

* data not available for 2 of the 18 cases in NZ

** Includes tooth abscess, dental caries, toothache or malocclusion and/or dental procedures such as dental capping or tooth
extractions

? Clinical features with n=1 included ongoing vitamin D deficiency with high PTH, language disorder, hepatic steatosis (NASH),
Coxa Vara, Congenital ptosis, diabetes mellitus, and in NZ cohort one with renal failure (secondary to unmonitored conventional
therapy), learning difficulties, asthma, allergic rhinitis, alopecia, obesity, and menorrhagia.

* “Other” includes: Nephrologist, paediatric endocrinologist, osteopath, chiropractor, ophthalmologist, general practitioner,
neurosurgeon, craniofacial surgeon, plastic surgeon, audiologist, otorhinolaryngologist, immunologist, and sports medicine.



What do adolescents with Type 1 Diabetes and their healthcare professionals think of a self-
compassion chatbot to improve wellbeing?
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Introduction: Adolescents with type 1 diabetes (T1D) experience psychological distress at greater rates than their peers (1)
and are also at greater risk of complications and sub-optimal glycemic control compared to younger children and adults (2).
With the COVID-19 pandemic adding restrictions to traditional psychological supports, chatbots offer a unique modality to
remotely deliver psychological tools. Building from previous work (3-5), our research group developed a novel self-
compassion chatbot (called COMPASS) for adolescents aged 12 to 16-years-old with T1D.

Objectives: A qualitative focus group study evaluated the acceptability and clinical usability of the self-compassion chatbot
among adolescents with T1D and their healthcare professionals.

Methods: Nineteen adolescents and eleven diabetes team healthcare professionals took part in qualitative Zoom interviews
in March and April 2022. Transcripts were analysed using directed content analysis to examine the features and content of
greatest importance across groups.

Results: Findings highlighted what adolescents with T1D and their healthcare professionals see as the advantages of a
self-compassion chatbot intervention and desired future additions, including a safe peer-to-peer sense of community,
personalisation, self-management support to reduce diabetes-related burdens, clinical utility, and breadth and flexibility of
tools.

Conclusions: The study suggests that a self-compassion chatbot for adolescents with T1D is acceptable, relevant to
common difficulties, and offers clinical utility. Common desired features across both groups included appropriate peer
support elements, integration with diabetes technologies, assistance with problem-solving, and broadening the
representation of different cultures and lived experience stories to further improve the chatbot. Based on these findings, the
COMPASS chatbot intervention is currently being adapted to be tested in a future feasibility study.

1. Reynolds, K. A., & Helgeson, V. S. (2011). Children with diabetes compared to peers: depressed? Distressed? A meta-
analytic review. Annals of Behavioral Medicine, 42(1), 29-41.
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Dental consequences of vitamin D deficiency during pregnancy and early infancy
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Background: Vitamin D (250HD) is important for mineral balance in early childhood, optimizing absorption of minerals
such as calcium and phosphorus. Deficiency during pregnancy is common in New Zealand and correlated with foetal and
new-born 250HD. Late pregnancy and birth are critical periods for dental development. Severe 250HD deficiency can
result in bone and tooth mineralisation defects. The effects of milder 250HD deficiency on oral health are unclear.

Aim: To investigate dental consequences of vitamin-D deficiency during pregnancy and infancy.

Methods: Dental examinations were conducted, and exfoliated primary teeth analysed for mineral and protein content using
Micro-Computed-Tomography (Micro-CT), Energy-Dispersive-X-ray analysis (EDX) and Raman Spectroscopy. Pregnancy
and birth data, including 250HD status, were available for participants and their mothers through a previous study. Enamel
structure, dental caries and developmental enamel defects, and associations with 250HD were investigated.

Results: 81 children participated, and 64 provided an exfoliated primary tooth for analysis. The mean age was 6.6 years,
52% were male, and 80% resided in areas of low or medium deprivation. Two thirds of participants had at least one tooth
affected by an enamel defect, and half had experienced dental caries. 250HD insufficiency was not associated with
hypomineralisation, but an increased caries risk (IRR of 3.55) was observed by age six. EDX and Micro CT analysis found
no differences in mineral or protein content by 250HD status, however, Raman spectroscopic data revealed subtle
structural differences between those with sufficient, insufficient, and deficient levels of 2560HD.

Conclusions: Enamel defect and dental caries prevalence in this sample was high relative to national and international
data. Maternal 250HD insufficiency during third-trimester was associated with greater caries experience in the primary
dentition. No association was found between early life 250HD and enamel defect prevalence. Subtle differences in enamel
quality according to 250HD categorisation were identified.



Adolescents with type 2 diabetes have poor emotional wellbeing and unmet needs in
relation to their diabetes care
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INTRODUCTION: Type 2 diabetes (T2D) is increasingly prevalent amongst adolescents. Diabetes distress is common in
Type 1 diabetes, but there is no data about diabetes distress in adolescents with T2D. Research is also limited examining
how diabetes teams can better support emotional wellbeing in adolescents with T2D.

AIMS: We aimed to evaluate diabetes distress and emotional well-being; and to qualitatively examine the lived experiences
and barriers to healthcare system engagement in adolescents with T2D.

METHODS: Adolescents with T2D (negative diabetes antibodies) were recruited from the WCH (PCH governance pending).
They were asked to complete three questionnaires (diabetes distress scale (DDS), World Health Organisation-5 wellbeing
index (WHO-5) and patient health questionnaire-2 [PHQ-2]) and two open-ended questions related to their experience living
with T2D and whether they would like additional healthcare system support. Basic demographic and clinical data were also
collected.

RESULTS: Eleven participants completed the study (6 males, 1 Indigenous, mean+SD age 16.1+1.4 years, diabetes

duration 1.8+1.1years, body mass index 31.9+7.3 kg/m2 and median [IQR] HbA1c 6.3%[5.7-11.3]). Three participants had
clinically significant diabetes distress (DDS 23), 6 experienced suboptimal emotional wellbeing (WHO-5 score 28-50) and 7
had a PHQ-2 of 2+, indicating an increased risk of depression. Qualitative data revealed that whilst few participants were
satisfied with their diabetes care, others desired more frequent appointments with their endocrinologist, access to T2D-
specific support groups, and/or more open discussions about the link between T2D and mental health during their
appointments. One participant reported wishing her healthcare team understood “the reality of going back to everything
normally after diabetes is diagnosed” and another one “I'm young and none of my friends have it.”

CONCLUSIONS: Adolescents with T2D experience significant diabetes distress, poor emotional wellbeing and depressive
symptoms. They have also unmet needs in relation to diabetes care wanting better mental health and wellbeing support.

Retractions in paediatric endocrinology: are we failing to regulate the literature?
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Aims: The quality of the published literature relies heavily on peer-review. Retractions are another method of managing the
evidence base and can be used to deal with fraud, scientific misconduct, and serious errors. We aimed to describe the
characteristics and rate of retractions in paediatric endocrinology articles.

Methods: All publications for the 40 highest ranked endocrinology and diabetes journals in the SCImago Journal Rank
database were retrieved from PubMed up to 01/08/2022. The publications were restricted using the paediatric filter (0-18yr)
and combined with publication types ‘Retraction of Publication’ OR ‘Retracted Publication’.

Results: There were 227,652 publications during this period, of which 35,058 (15.4%) related to paediatrics. Of this cohort,
there were 221 retractions in total, of which six were relevant to paediatrics.(1-6) This gives a retraction rate of 9.7
retractions per 10,000 publications for the endocrinology literature and a retraction rate of 1.7 retractions per 10,000
paediatric endocrinology publications. The retracted publications dated between 2002-2015 and together they had been
cited a total of 256 times. The corresponding authors came from the USA (n=2), Brazil (n-1), Israel (n=1), Switzerland (n=1),
and Turkey (n=1). The reasons for retraction were unreliable data/results (n=3), duplication of data (n=2), misconduct by the
author (n=2), methodological error (n=2), and self-plagiarism (n=2).

Conclusion: Retractions are an important method of policing the quality of the scientific literature. Compared to the standard
4 retractions for every 10,000 papers in the general medical literature the rate in paediatric endocrinology (1.7/10,000) is
below average.(7) This may reflect increased scrutiny and higher standards at the peer-review stage or reduced post-
publication peer review.
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reduces obesity and metabolic risk in Latino youth. Obesity (Silver Spring). 2015 Jun;23(6):1244-51.
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Survey of Australasian clinicians to assess current care provision models and the use of
genetic testing in Differences of Sex Development (DSD)
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Pathways of care for management of DSD are evolving, with poorly described models of care and limited evidence-based
guidelines. This study aimed to explore current care models for individuals with DSD in Australasia, to identify perceived
gaps/strengths/barriers in current practice and explore the diagnostic approach of clinicians, particularly in regards to
genetic testing.

An anonymous REDCap online survey was undertaken, recruiting clinicians involved in the diagnosis/management of DSD.
The survey questions included demographics, terminology, perceptions of changes/barriers, benefits/downsides to genetic
testing, the DSD multidisciplinary team (MDT), availability of genetics and opinions on the role/utility of genetic testing in
DSD. Results are reported as a percentage of respondents for that question, with branching logic used.

There were 59 partial and 53 complete responses to the survey, from all states and territories of Australia/New Zealand.
35/56(63%) respondents had an established MDT at their centre, with only 7/35(20%) having psychology involved.
41/56(73%) identified changes to DSD diagnosis/management over the past 5 years, predominantly an increase in genetic
testing(54%), introduction of an MDT(51%) and decrease in surgical intervention(44%). The benefit in having a genetic
diagnosis in DSD was almost unanimous (96%) with 44% of respondents reporting barriers in genetic testing. Respondents
perceived genetic testing in DSD to be underutiised (mean 37 on a sliding scale, with O=underutilised and
100=overutilised). Approaches to genetic testing when faced with four different clinical scenarios varied across respondents
(Table 1).

Responses to the survey identifies gaps and barriers to DSD care across Australasia, in particular the lack of psychosocial
supports (an internationally recognised standard of care). There is a discrepancy between the perceived benefit of genetic
testing and application to clinical care. Lack of consensus in management highlights the need for further education,



nationwide clinical guidelines and improving access to both MDT care and genetic testing in DSD.

Table 1:
Chromosomal testing Endocrinology | Urology Genetics (clinical Other Further genomic
(karyotype/microarray) genetics/counsellor) | teams | testing if XY and
normal
biochem?
Scenario 1: 20153 (37%) 15/28 (54%) | 1111 (9%) 1/5 (20%) | 3/9(33%) 3/20 {15%)
Proximal
hypospadias | |
Scenario 2: 44/53 (83%) 25/28 (89%) | 1111 (9%) 2/5 (40%) | TI9(T8%) | 22/44 (50%)
Micropenis, bifid
scrotum
Scenario 3: 34/53 (64%)
Primary
amenorthoea,
uterus, 46.XY

Other teams: gyaecology, general paed, nursing, neonatology

Does substantial preconception weight loss in women with obesity modify the epigenetic
signature of the offspring?
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One in five Australian women are obese (Body Mass Index (BMI) >30) at initial antenatal presentation(1). The
Hyperglycaemia and Adverse Pregnancy Outcome (HAPO) Follow-Up Study demonstrated the metabolic state of the
mother during pregnancy, resulted in offspring with greater risk of metabolic disease in late childhood (2).

We aim to determine if substantial pre-conception weight loss in women with obesity alters the epigenome of the offspring.
This would support the concept of bi-directional metabolic programming, and the importance of pre-conception weight
management.

A two arm, parallel group, non-blinded randomized control trial was conducted at four hospitals in Melbourne, Australia.
Women with obesity (BMI 30-55) who were planning pregnancy were randomised in to one of the two 12-week weight loss
intervention - a standard lifestyle program and a Very Low Energy Diet (VLED) - followed by a 4 week weight maintenance
program and 12 month observation period while trying for pregnancy. Study protocol and pregnancy outcomes have
previously been published (4, 5). In a sub-group of consenting participants, buccal swabs (x2) were collected from neonates
within 72 hours of delivery. DNA was extracted from these swabs and methylation analysed using the Human Genomics
Facility at Erasmus MC. Methylation patterns will be analysed as discrete data according to group allocation and as a
continuous variable according to preconception weight loss achieved.

Mean preconception weight loss in the standard lifestyle program and VLED was 3.2kg and 13.0kg (p<0.01) respectively.
Singleton livebirth rate was 22/79 (28%) and 37/85 (44%) respectively. DNA was extracted from 29 neonates (7 from
mothers randomised to the lifestyle arm and 18 from mothers allocated to the VLED arm); 4 samples were deemed
unsuitable.

At the time of writing, epigenetic results are pending. It is anticipated that results will be available and analysis complete
within 3 months of abstract submission.
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Efficacy and safety of an open-source automated insulin delivery system over 48 weeks of
use in the CREATE randomised controlled trial
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Aims: To assess long-term efficacy and safety of open-source automated insulin delivery (AID) in children and adults with
type 1 diabetes (T1D) in a 24-week continuation phase following a 24-week multi-site randomised controlled trial.

Methods: Two arms from a 24-week randomised (1:1) controlled trial (RCT) that compared open-source AID (OpenAPS
algorithm within a modified version of AndroidAPS in a smartphone, pre-production DANA-i insulin pump, Dexcom G6
continuous glucose monitor), to sensor augmented pump therapy (SAPT), entered into a 24-week continuation phase where
the SAPT arm (SAPT-AID) crossed over to join the open-source AID arm (AID-AID). A hardware switch occurred in the
majority of participants in the continuation phase, where the pre-production DANA-i insulin pump was substituted with a pre-
production YpsoPump.

Results: In the SAPT-AID group (n=52), mean percentage of time in range (TIR; 3.9-10mmol/L) increased from 54.5+16%
using SAPT during the RCT to 67.4+10.6% using AID (A+12.9%, 95% confidence interval (Cl) 9.6 to 16.2; p<0.001), with
44% achieving TIR >70% compared to 15% using SAPT (p<0.001). In the AID-AID group (n=42), mean TIR increased from
61.2+12.3% pre-randomisation to 71.2+12.1% during the RCT and remained stable at 69.3+12.5% during the final two
weeks of the continuation phase (A-1.9% from the RCT, 95% CI -5.6 to 1.8; p=0.310). By the end of the continuation phase
mean TIR was almost identical between treatment groups (p=0.92). No episodes of diabetic ketoacidosis or severe
hypoglycaemia occurred in either group. Four participants in the SAPT-AID group withdrew; 1 due to infusion site skin
irritation, 1 due to a hardware issue, 2 preferred SAPT.

Conclusion: Further evaluation of the CREATE trial to 48 weeks (24 weeks post RCT) confirms open-source AID using the
OpenAPS algorithm within a modified version of AndroidAPS is efficacious and safe with various hardware, and
demonstrates sustained glycaemic improvements without additional safety concerns.

Diabetic ketoacidosis at onset of type 1 diabetes and long-term HbA1c in 7961 children and
young adults in the Australasian Diabetes Data Network (ADDN)
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Aims

The reported relationship between diabetic ketoacidosis (DKA) at diagnosis of type 1 diabetes (T1D) and long-term

glycemic control varies between studies. We aimed firstly to characterise the association of DKA and its severity with long-
term HbA1c in a large contemporary cohort, and secondly to identify other independent determinants of long-term HbA1c.

Methods

Participants were 7961 children and young adults diagnosed with T1D by age 30 years from 2000-2019 and followed
prospectively in the Australasian Diabetes Data Network (ADDN) until 31/12/2020. Linear mixed effect models were used to
study the relationship between HbA1c and other variables.

Results

DKA at diagnosis was present in 2647 (33.2%) participants. Over a median 5.6 (IQR 3.2, 9.4) years follow-up, participants
with severe, but not moderate or mild, DKA at diagnosis had a higher mean HbA1c (+0.23%, 95% CI: 0.11, 0.28; p<0.001)
compared to those without DKA. Use of continuous subcutaneous insulin infusion (CSIl) was independently associated with
a lower HbA1c over time than multiple daily injections (MDI) (-0.28%, 95% CI: -0.31, -0.25; p<0.001), and this relationship
was more pronounced in participants with severe DKA at diagnosis. Indigenous status was associated with higher HbA1c
(+1.37%, 95% CI: 1.15, 1.59; p<0.001), as was residing in postcodes of lower socioeconomic status (most versus least
disadvantaged quintile +0.43%, 95% CI: 0.34, 0.52; p<0.001).

Conclusion

Severe DKA at diagnosis (but not moderate or mild) was associated with a marginally higher HbA1c over follow-up of ADDN
children and young adults with T1D, an effect which was modified by use of CSII. Indigenous status and lower
socioeconomic status were independently associated with higher HbA1c, and CSII with lower HbA1c, further emphasising
the need for equity of access to health services and modern diabetes technology for all patients with T1D.

Outcomes of genomic testing for 46, XY Differences of Sex Development
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Genomic sequencing of DSD-related genes commenced at Victorian Clinical Genetics Service (VCGS) in March 2018. The
DSD panel comprises >70 genes with validated gene-disease association listed on PanelApp Australia
(https://panelapp.agha.umccr.org/panels/99/). Our objective was to review the outcomes of DSD-related genetic testing
performed at VCGS between March 2018 and Dec 2021.

A retrospective review was conducted. Clinical and demographic information provided at referral for genomic testing were
extracted. Outcomes of interest included the range of pathogenic (Class 5), likely pathogenic (Class 4) variants and
variants of unknown significance ([VUS] Class 3a)1 reported, the overall diagnostic yield in the cohort and associations with
clinical features.

Data from 155 individuals with 46,XY DSD were included. Pathogenic (n=28) or likely pathogenic (n= 8) variants consistent
with DSD phenotype were found in 36/155 (23%) individuals, across sixteen different genes. AR(n=8; all assigned female),
NR5A1(n=6) and SRD5A2(n=5) variants were most common. Diagnostic variants were identified in n=15/36(41%) and
n=22/118(19%) assigned females and males respectively. Additional extra-genital clinical features were reported in
7/36(19%). DSD-relevant Class 3a VUS were also reported in 6/155(4%), with segregation testing recommended. A further
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six individuals had one copy of a DSD-relevant pathogenic / likely pathogenic variant but no ‘second-hit’ to explain the
diagnosis.
Genomic testing has confirmed a DSD-diagnosis in ~1/4 of individuals tested over the initial 4 years at VCGS. Higher
diagnostic rates were found in those with (predominantly-) female genital phenotype; however, a majority of this subset
remains undiagnosed. No individual with 46,XY DSD and male-appearing genitalia had an AR variant, highlighting the
relative infrequency of a diagnosis of partial androgen insensitivity syndrome in 46XY DSD in the era of genomic testing.
These findings assist with optimising clinical decisions (e.g. gonadal management - AR, dihydrotestosterone replacement -
SRD5A2) and along with longitudinal clinical follow-up will improve our understanding of DSD.

1. Richards S, Aziz N, Bale S, et al. Standards and guidelines for the interpretation of sequence variants: a joint consensus
recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular
Pathology. Genet Med. 2015;17(5):405-424.

Which is the better newborn screening marker for classical CAH - 21 Deoxycortisol or 17a-
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The NSW Newborn Screening Programme commenced screening of newborns for classical congenital adrenal hyperplasia
(CAH) in May 2018. All newborns born in NSW and ACT are screened for CAH using a two-tier protocol, the first tier
measuring 17a-hydroxyprogesterone (17a0OHP) using immunoassay followed by second-tier steroid profiling via liquid
chromatography-tandem mass spectrometry (LC-MS/MS) measuring 17aOHP (MS17a0HP), androstenedione, and cortisol
1.2 This screening algorithm gave a CAH screening positive predictive value (PPV) of 71.4%93. There were 16 (from
388,416 screened) proven cases of CAH giving an incidence of 1:24,276

The CAH screening efficacy with the addition of 21 deoxycortisol to LC-MS/MS steroid profiling was investigated to
determine if it is a better disease marker compared to 17a0HP for CAH. The top 98th centile of daily immunoassay
17a0HP measurement from June 2021-February 2022 were selected (n=2762).The positive predictive value (PPV) for
17aOHP and 21 deoxycortisol as a sole indicator and part of a ratio were calculated.

There was no statistically significant effect of birth weight or gestational age (GA) on 21 deoxycortisol compared to 17aOHP.
The calculated PPV, using a 95t centile concentration cut-off, showed no significant improvement when comparing 21
deoxycortisol (10.9%), against MS17aOHP (11.5%), as a sole disease marker without birth weight and GA stratification.

By combining the use of MS17a0OHP concentrations of 40.1 nmol/L whole blood (WB) and MS17a0OHP+A4)/cortisol of 1.2,
MS17a0OHP/cortisol of 1.6, and (MS17a0OHP+21 deoxycortisol)/cortisol of 1.9 all newborns with CAH with gestational age
(GA) >259 days were correctly identified. Screening efficacy for newborns with GA <259 days improved when the cut-off
MS17a0OHP WB concentration of 58.2 nmol/L in combination with (MS17a0OHP + 21 deoxycortisol)/cortisol of 3.4 was used.
This study showed that the screening efficacy improved with GA stratification. No significant statistical improvement was
detected by using 21 deoxycortisol as a disease marker for CAH.

1. Rossi C, Calton L, Brown HA, Gillingwater S, Wallace AM, Petrucci F, et al. Confirmation of congenital adrenal
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2007;92(7):2581-9.
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study; a 6 month randomised controlled trial.

Hamish Crocket1, Hannah Wardz, Dana M Lewis3, Mercedes Burnsidez, Ann Faherty4, Ben J Wheeler? 6, Carla
Frewen: 6, Claire Lever7, Craig Jefferies® 8, Jonathan WiIIimang, Olivia Sanders1°, Renee Meierz, Ryan Paul” 1,
Shirley Joness, Tim Gunn11, Martin de Bock? 10

1. Te Huataki Waiora School of Health, University of Waikato, Hamilton, Waikato, New Zealand

2. Department of Paediatrics, University of Otago, Christchurch, Canterbury, New Zealand

3. OpenAPS, Seattle, Washington, USA

4. Starship Children's Hospital, Te Whatu Ora Auckland, Auckland, New Zealand



5. Department of Women's and Children's Health, University of Otago, Dunedin, Otago, New Zealand
6. Department of Paediatrics, Te Whatu Ora Southern, Dunedin, Otago, New Zealand

7. Waikato Regional Diabetes Service, Te Whatu Ora Waikato, Hamilton, Waikato, New Zealand

8. Liggins Institute, University of Auckland, Auckland, New Zealand

9. Department of Population Health, University of Otago, Christchurch, Canterbury, New Zealand

10. Department of Paediatrics, Te Whatu Ora Canterbury, Christchurch, Canterbury, New Zealand

11. Nightscout New Zealand, Te Awamutu, Waikato, New Zealand

Aims: Open-source automated insulin delivery (AID) is perceived to be technologically complex, and data to date has
limited generalisability due to reporting in self-selected populations. This sub-study investigated participants’ experiences in
the CREATE study, a multi-site randomised controlled trial of an open-source AID algorithm.

Methods: The CREATE study compared an open-source AlD system—consisting of an app on an Android phone, with
CGM and a Bluetooth enabled insulin pump—versus sensor-augmented pump therapy. Study participants completed age
appropriate psychosocial surveys (HFS-II, DTSQs, PSQI, EQ-5D) at the beginning and end of the 24 week trial. Survey data
were summarised by treatment group, and differences estimated using analysis of covariance. A representative sample of
adults, children, and parents of children from the intervention group were selected for in-depth, semi-structured interviews.
Interviews were recorded and transcribed. Thematic analysis was undertaken using Nvivo. The sample was completed at
the point of thematic saturation.

Results: 97 participants completed surveys. Survey data are presented in table 1. Treatment satisfaction improved for
children. Most other scales favoured AID but differences were not statistically significant. 8 Adults (4f, mean age 41.6), 6
children (2f, mean age 10.1y) and 8 parents (5f) participated in interviews. All interview participants reported improvements
with AID, including improved quality of life and glycaemic control, reduced diabetes burden and, for parents, improved family
dynamics. Most participants found the phone-based system convenient; technical problems were present but manageable
with study team support; participants were able to use the system to fit their lifestyle needs.

Conclusion: Use of open-source AID improves quality of life in multiple domains and reduces treatment burden.
Table 1. Survey results for CREATE study participants.

Baseline Studyend AID - Control
Outcome Age Control AID Control AID Diff. (95% Cl) P value
DTSQ-total 7to17 yrs 28,79.5(12.0) = 22,81.4(10.0)  27,78.0(10.2) 21,85.9 (9.5) 6.1(0.4,11.7) 0.036
18+yrs 25,76.7(15.5)  22,80.2(10.9) = 25,80.0(15.5)  21,87.3(13.6) 6.2(-1.9,14.2) 0.131
EQSD - health 81015 yrs 24,86.5(11.3)  21,85.3(12.5)  23,79.1(17.4) 20, 85.2 (8.1) 6.1(-3.0,15.1) 0.184
16+yrs 26,74.4(17.5)  23,70.4(18.5)  26,78.3(12.8)  22,77.9(15.2) 1.0(-6.8,8.8) 0.797
HFS-II (SF)-Behaviour  7to 17 yrs 28,48.1(14.7) 22,46.1(13.3) 27,50.9 (16.4) 21,46.1(13.6) -3.4(-11.0,4.3) 0.376
18+yrs 25,67.4(16.7)  22,68.0(17.2) = 25,69.6(13.5)  21,69.5(17.7) 0.4(-8.0,8.8) 0.921
HFS-II {SF) - Worry 7to17 yrs 28,74.8(15.3)  22,73.3(15.1) = 27,71.0(17.0)  21,75.1(15.1)  5.2(-3.2,13.6) 0.219
18+yrs 25,78.4(21.4) 22,68.6(23.4) 25,76.6(19.7) 21,80.0(18.9) 8.3(-1.5,18.1) 0.096
PSQJ - total 13+4yrs 35,72.8(13.8)  37,71.3(15.9)  37,72.8(14.8)  35,73.3(16.1) 0.6(-5.1,6.2) 0.841

Results presented as number of respondents, raw mean (SD) and mean difference (95% Cl). All outcomes have been rescaled from 0 to 100, representing the worst
and best possible outcomes respectively. Mean differences were estimated using analysis of covariance and adjusted for stratification factors (site, HbAlc).
Participants with missing data have been excluded from the analysis. The PSQIl was not collected for children aged less than 13 years.
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offspring
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Hysterosalpingography (HSG) using oil-soluble contrast medium (OSCM) improves pregnancy rates ', but results in severe

and persistent iodine excess2'3 potentially impacting the fetus and neonate. The aim of this study was to determine the
incidence of thyroid dysfunction in newborns conceived within six months of OSCM HSG.

A prospective newborn study was undertaken in Auckland region, New Zealand from 2020-2022. The cohort consisted of 57
newborns conceived within 6 months to a group of women who underwent OSCM HSG as part of SELFI (Safety and

efficacy of Lipiodol in Fertility Investigations) study4 that assessed iodine excess and thyroid dysfunction of women post-
HSG. All newborns had a dried blood spot card for TSH measurement after 48 hours of birth (newborn screening). 41
neonates also had a heel prick serum sample at one week for thyroid stimulating hormone (TSH), free thyroxine (FT4) and
free triiodothyronine (FT3). Maternal urine iodine concentration (UIC) and TSH in the six months after OSCM HSG were
retrieved from the SELFI study. The primary outcome was the incidence of congenital hypothyroidism or subclinical
hypothyroidism in the newborn.

There was no evidence of primary hypothyroidism on newborn screening (whole blood TSH 2-10mlIU/L). All neonates tested
at one week had serum TSH, FT4 and FT3 in the age-appropriate reference range. However, increasing maternal peak UIC
levels were associated with lower TSH (95%Cl -0.5, -0.1; p= 0.029) despite lower FT4 levels (95% CI -2.1, -0.1 pmol/L;
p=0.041).



In conclusion, pre-conceptional OSCM HSG in women did not increase neonatal subclinical hypothyroidism or congenital
hypothyroidism. However, gestational iodine excess was associated with a paradoxical lowering of neonatal FT4 levels
despite lower TSH levels. We speculate these changes reflect iodine excess on the fetal hypothalamic-pituitary axis.

Mapping the single cell transcriptome of murine adrenal glands
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The adrenal cortex undergoes constant renewal(1): capsular stem cells expressing GL1+ give rise to cortical SF1+
progenitor and SF1+ differentiated steroidogenic cells of the zona glomerulosa (zG)(2-4). Despite knowledge of their
existence, these populations are yet to be adequately described. Identification is required for the development of durable
gene therapy for monogenic disorders of the adrenal cortex. As the progenitor population is very small, they do not form a
distinct cell cluster in single cell RNA sequencing (scRNA-Seq) transcriptomic analysis and have not been identified by a
previous group(5). The aim of this study was to map the adrenal single cell transcriptome and to identify adrenocortical
progenitor cells.

Adrenal glands were harvested from wild-type mice, snap frozen, and dissociated into single nuclei. The scRNA-Seq library
was prepared using 10x Chromium technology and sequenced by the lllumina NovaSeq platform. The transcriptome was
mapped to the mouse mm10 reference genome using the CellRanger pipeline(6), followed by scRNA-Seq analysis using
the Seurat v4.0 package. Cell types were annotated using a combination of the Clustifyr package and manual annotation
using gene expression patterns.

The scRNA-Seq clustering pattern is shown in Figure 1. The progenitor population did not form a distinct cluster. However,
cells co-expressing Nr5a1 (encodes SF1 protein), Shh and Ctnnb1 that did not express Cyp11b1 or Cyp11b2 (markers of
differentiated adrenocortical cells) were detected in cluster 0, consistent with SF1+/SHH+ progenitors. Progenitor gene
expression was detected in 0.34% and 0.22% of cells from the female and male, respectively.

In conclusion, a population consistent with adrenocortical progenitor cells was identified. Transcriptomic analysis of adrenals
from 21-hydroxylase deficient mice is underway, and the resultant profile will be compared with that of the wild-type mice.
Additional ACTH stimulation is postulated to affect these populations and may expand the progenitor pool.



Figure 1. Using the Seurat package, 16 distinct cellular clusters were determined when the wild-type male and female single nuclei transcriptomic data was
combined. The Uniform Manifold Approximation and Projection (UMAP) non-linear dimensional reduction technique with annotated clusters is shown with the
sexes separated. Clusters 0 and 5 were zona glomerulosa cells (zG) and clusters 1, 2, 3, 8 and 13 were zona fasciculata (zF) cells. All 16 of the clusters are listed
within the figure. Progenitor cells were identified as cells that expressed Shh, Nr5al and Ctnnbl and did not express Cyp11b1 or Cyplib2. These were located
within cluster 0 (zG).
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Personalized modelling of human infertility with human induced pluripotent stem cells
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Infertility is a disease that impacts around 8-10% of the reproductive age population around the world with around 30% of
infertility cases being unexplained. Human induced pluripotent stem cell (hiPSC) research enables reproductive diseases
such as infertility to be studied when the reproductive status of the research participant is known. In this study, we consent
research participants to undergo a procedure known as a skin punch biopsy to generate hiPSC lines following induced
reprogramming using non-integrating sendai virus reprogramming technology. Research participants in this study include
individuals with proven fertility (live births without assisted reproductive intervention), individuals diagnosed with non-
obstructive azoospermia (NOA), as well as individuals diagnosed with primary ovarian insufficiency (POI) including rare sets
of monozygotic (MZ) twins with discordant POI. Using various in vitro differentiate strategies, our group is currently
assessing germ cell induction potential using hiPSC lines generated from each research participant as an individualized
approach to understanding infertility in humans. Here, | will discuss our work on MZ twins discordant for the disease of POI,
and the use of stem cell-based embryo models to understand germ cell induction and amnion specification. For two of the
MZ twin pairs in our study, gestational history indicates the twin pairs shared a single chorion (MC) and amnion (MA). Given
germ cells are specified as the amnion forms, we hypothesized that MA twins discordant for POI arise through discordant
allocation of germ cells from the single amnion. Here we show that hiPSCs generated from MA twins with discordant POI
induce equivalent numbers of germ cells when comparing the infertile twin’s cells to her fertile sister, as well as the ability of
each twin’s cells to generate their own amniotic sac-like structure. Using these hiPSCs together with genome sequencing,
our data suggests that the lack of germ cells in the infertile twin is not due to a genetic barrier to amnion or to germ cell
formation. Future studies will evaluate germ cell induction potential in the remaining research participants in order to
increase our understanding of human infertility using the personalized approach of hiPSC-based modelling.



The prognostic value of DNA integrity assessments: An ongoing investigation.
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Fertilisation with sperm harbouring damaged DNA can trigger de novo mutations in the embryo, deleteriously affecting
embryo development and future offspring health. As such, it is vital that DNA integrity assessments are routinely conducted.
Despite the range of DNA integrity assessments available, it remains unclear which assay holds greatest prognostic value.
We therefore aimed to assess the ability of common DNA integrity assays to identify ill-fated pregnancies. To this end,
dismount semen samples were collected weekly from 47 Thoroughbred stallions during the 2017 (n=486) and 2018 (n=318)
breeding seasons. Samples were diluted (2:1,extender:semen), and purified to isolate the high-quality sperm fraction.
Sperm concentration and motility were also recorded (iSperm™). Samples were subsequently fixed for 8-oxoguanine (8-
ox0G) assessment via flow cytometry, or snap frozen for sperm chromatin structure assay (SCSA) and alkaline comet
assessments. Pregnancy data were used to identify samples that were associated with successful pregnancies (healthy
offspring produced), and those that were associated with ‘lost’ pregnancies (pregnancy confirmed at 14 days post-breeding,
and subsequently lost). 8-oxoG fluorescence of sperm DNA was significantly higher in samples associated with a lost
pregnancy, compared to successful pregnancies (P<0.05). In support of this, comet tail fluorescence was also significantly
higher in samples where the pregnancy was lost (61+2.3%), compared to those that produced a healthy offspring
(50+5.1%;P<0.01). However, no difference was detected via SCSA, with both groups recording a DNA Fragmentation Index
of 1% (P=20.05). These findings indicate the prognostic value of both the 8-oxoG and alkaline comet assays in identifying
ejaculates that will likely result in lost pregnancies, alongside the vital importance of ensuring appropriate assessments of
sperm DNA integrity are routinely conducted. Further research is required to assess the value of other DNA integrity assays
and to understand the heritable genetic risks to offspring.

Vitrification within a nanolitre volume: oocyte and embryo cryopreservation within a 3D
photopolymerised device
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Cryopreservation is an essential assisted reproductive technology widely practiced in the IVF clinic, providing the valuable
opportunity for fertility preservation. The procedure is technically demanding, requiring precise handling of cells by an
experienced embryologist within a strict timeframe to ensure minimal transfer of potentially cytotoxic cryoprotectants. The
embryologist must meticulously trace cells throughout the process and avoid procedural deviations that affect cell survival
post-warming, and subsequently fertilisation and embryo development. We hypothesised that minimising direct handling will
simplify the procedure, improve traceability and consequently, cell viability. To address this, we present a novel 3D
photopolymerised device that houses cells during vitrification and warming. The fabricated device consists of two
components: the Pod (670 x 235 x 353 ym; / x w x h) and Garage (1150 x 450 x 345 pym). Individual mouse oocytes or
embryos were housed in a Pod, with three Pods docked into a Garage. We assessed the suitability of the device for
cryogenic application by examining its structural integrity following repeated vitrification and warming cycles. To understand
how the device affected cell viability post-warming, we evaluated oocyte and embryo survival, developmental potential
(fertilisation and subsequent embryo development) and metabolic profile by measuring endogenous fluorophores using
confocal microscopy. Oocytes or blastocyst-stage embryos were vitrified either using standard practice or within Pods and a
Garage and compared to non-vitrified control groups. Vitrification within the device occurred within ~3 nL of cryoprotectant:
this volume being ~1000-fold lower than standard vitrification. We demonstrate that vitrification and warming within the
device had comparable oocyte and embryo survival, developmental competency, and metabolic profile to that of standard
practice. The Pod and Garage device minimised the volume of cytotoxic cryoprotectant at vitrification, improved traceability
and reduced direct handling of the sample, paving the way for a major step in simplifying the procedure.

High-throughput sperm selection using a network of 3D microchannels
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More than 70 million couples around the world are confronted with infertility (1) where male factors contribute to around 45%

of the cases (2). Assisted reproductive technologies (ART) have been used to facilitate infertility over the past 40 years.
Selection of high-quality sperm is an important step in ART as it influences the treatment success rate, live-birth rate, and

offspring health (3). However, current clinical sperm selection methods are highly manual, time-consuming, prone to
operator errors and differ significantly from the natural three-dimensional (3D) selections in vivo. Lack of technological
developments to improve sperm selection in fertility clinics, to provide the required number and volume of high-quality
sperm, has been the main barrier to improving treatment methods (4). Here, we present a scalable and clinically applicable
technology to select high-quality sperm via a 3D network of microchannels.

This 3D platform mimics the in vivo sperm selection process and enables a high throughput selection of over 1.5 million
sperm in 15 minutes. The device was originally fabricated using a stereolithography 3D printer (5), but to ensure clinical
translation, we have developed a new prototype of the device for fabrication using injection molding out of polystyrene. The
device is prefilled with buffer and during the selection time, motile sperm swim through a network of microchannels to reach
the outlet while debris and non-motile cells remain in the inlet. The device achieves the state-of-the-art retrieval efficiency of
41%, significantly outperforming previous technologies by at least 10%, selecting sperm with more than 65% improvement
in both DNA integrity and morphology.

In conclusion, we present a high throughput 3D sperm selection device that provides novel practical opportunities to
improve sperm selection practices in assisted reproduction.
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Folic acid food fortification and pregnancy health
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To reduce risk for neural tube defects, pregnant women in Australia are advised to supplement with 400ug folic acid (FA)
daily, at least one month prior to conception and during first trimester. In September 2009 the Australian government
implemented mandatory fortification of bread-making flour with FA, targeting women of reproductive age who may conceive
without supplementing. Soon after, manufacturers commenced voluntary fortification of numerous food products with FA,
exposing the population to high levels of FA with unknown consequences for pregnancy health.

We have extensive databases and biobanks from two large prospectively recruited pregnancy cohorts from the Lyell
McEwin Hospital in Adelaide, Australia prior to (SCOPE 2005-2008) and post (STOP 2015-2018) FA food fortification.
Gestational diabetes mellitus (GDM) incidence has increased post (STOP, 15.2%) compared to prior to (SCOPE, 5%) FA
fortification, mirroring national trends. We previously showed that in early pregnancy SCOPE women who were later
diagnosed with GDM had higher serum folate than those with uncomplicated pregnancies. Here we evaluated data from
uncomplicated SCOPE (n= 604) and STOP (n=711) pregnancies to identify factors that may contribute to GDM risk. We
measured serum folate, vitamin B12 and homocysteine, as well as placental hormones, hPL, GH-V and prolactin, that are
secreted into maternal circulation to stimulate insulin resistance and beta cell expansion.

Compared to SCOPE, STOP women with uncomplicated pregnancies were slightly older (Mean [SD]: 23.6 [5.0] vs 25.6
[4.9]) and in early pregnancy had significantly higher serum folate (Mean+SD 42.5+28.9nM vs 52.9+34.9nM), B12
(MeanxSD 263.9+£101pM vs 298+121pM), homocysteine (Mean+SD 4.6+1.1uM vs 5+1.1uM) and hPL (Estimated Marginal
Mean+SE 89.5+2.07 vs 100.7+1.78). Interestingly, in women <35years, all three hormones were significantly lower in obese
compared to non-obese women.

Considering FA food fortification, high intake of FA during pregnancy warrants further evaluation of potential adverse effects
on placental function and pregnancy health.

Human INHBB Gene Variant (c.1079T>C:p.Met360Thr) is disruptive for pregnancy and
labouring in female mice
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Ovarian-derived inhibin A and inhibin B (a/B dimers) act in an endocrine manner to suppress pituitary production of follicle-
stimulating hormone (FSH), by blocking the actions of activins (/B dimers). This hypothalamic-pituitary-gonadal (HPG) loop

is integral to reproductive function, and consequently, imbalances in inhibin/activin can impact fertility. In a recent study, we
showed that a human INHBB gene variant (c.1079T>C:p.Met360Thr), identified in an infertile man, significantly reduced

serum activin B levels and altered testis germ cell content in corresponding lnhbe364T/M364T male mice. This study
aimed to determine if the identified INHBB gene variation also had consequences for female reproductive function. To

address, we examined ovarian and uterine function in lnhbe364T/M364T adult female mice. As seen lnhbe364T/M364T

male mice, female Inhbe364T/M364T mice displayed reduced levels of circulating activin B, and also activin A relative to
wildtype litermates. Despite this, ovarian folliculogenesis and ovulation rates were comparable. Interestingly,

lnhbe364T/M364Tfemales had a greater number of implantation sites at late gestation, and a significant pre-disposition to
dystocia, with extended gestation periods and labours relative to wildtype litter mates. Dystocia in these females appears to
be attributed to disrupted uterine contractility. This study provides evidence that reduced circulating levels of activins A/B are
detrimental to pregnancy outcomes in females.

Lipopolysaccharide induced inflammation in fetal membranes can be mitigated by treatment
with Angiotensin-(1-7)
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Inflammation has long been implicated as a key mediator in the onset of parturition in both preterm and term births. Tissue
renin-angiotensin systems (RASs) can regulate inflammation. The angiotensin converting enzyme 2 (ACE2)/Angiotensin-(1-
7)/Mas receptor anti-inflammatory pathway, has been shown to inhibit the pro-inflammatory cytokines interleukin (IL)-6, IL-8
and tumour necrosis factor (TNF)-a levels and enhance the anti-inflammatory cytokine, IL-10, in pancreatic acinar cells. We
aimed to investigate whether activation of the ACEZ2/Angiotensin-(1-7)/Mas receptor pathway protects against
lipopolysaccharide (LPS) induced inflammatory cytokine expression in term fetal membranes.

Term non-labouring choriodecidual explants were treated with AVE0991 (100 uM, Mas receptor agonist) for 24h after which
lipopolysaccharide (0.2ug/ml, 055:B5) was introduced for 6h. Tissue and culture medium was collected for analysis (n=12).
Levels of IL-1B, IL-6, and IL-10 and TNF-a were measured via gPCR and ELISA.

Low dose LPS treatment of choriodecidual explants enhanced the expression of TNF-a, IL-6, IL-1B and IL-10 relative by 4-
15-fold relative to vehicle control explants (all P<0.0001). Similarly, LPS induced a significant increase in the secretion of
TNF-a and IL-6 from explants relative to vehicle control explants (P<0.0001 and P=0.001 respectively). Pre-treatment of
choriodecidual explants with 100 yM AVE0991 was able to mitigate LPS induced mRNA expression of pro-inflammatory
cytokines IL-6 and IL-1B compared with explants pre-treated with 0 uM AVE0991 (P=0.01 and 0.02 respectively). This effect
however was not seen with pre-treatment with 10 uM AVEQ0991. Pre-treatment with both 10 and 100 yM AVE0991 was
unable to mitigate the effects of LPS induced inflammation on the mRNA expression and protein secretion of TNF-a or IL-10
mRNA.

These data suggest that the ACE2/Ang-(1-7)/MasR pathway may play a role in regulating inflammation within the
choriodecidua during pregnancy and thus pose as a novel therapeutic target to prevent inflammation induced preterm birth.

Metformin has pleiotropic effects on key molecules dysregulated in placenta affected by
preeclampsia
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Preeclampsia is a serious complication of pregnancy and there is no medical treatment. Metformin has been identified in
laboratory studies and a clinical trial as a potential treatment for preeclampsia [1]. Here in, we explore its potential
mechanism of action in treating preeclampsia.

We have previously shown metformin likely reduces sFlt-1, an antiangiogenic molecule upregulated in preeclampsia, by
inhibiting complex | of the electron transport chain [2, 3]. In treating trophoblasts with metformin (1-5mM) we showed a
reduction in sFlt-1 secretion (p<0.007). We rescued sFlt-1 secretion by adding succinate, a substrate for complex Il, which
switches the electron transport chain on in the presence of metformin [3].



Metformin is known to upregulate AMP activated protein kinase (AMPK) in the liver. AMPK is a regulator of energy
homeostasis that coordinates metabolic function and mitochondrial dynamics. We discovered that AMPK protein was higher
in metformin (1-5mM) treated trophoblasts (n=5, p<0.05). Similarly, AMPK is increased in placentas from patients with
preterm preeclampsia treated with metformin, compared to placebo (n=21, p<0.07).

Reactive oxygen species (ROS) are upregulated in preeclampsia. In other fields metformin increases ROS. Reassuringly,
we demonstrated treating trophoblasts with metformin (1-2mM) significantly reduced ROS under both normoxic (n=5,
p<0.01) and hypoxic conditions (n=5, p<0.01), compared to vehicle treated controls (as determined by DCFDA kit).

We have shown metformin likely has pleiotropic effects in trophoblasts to quench preeclampsia. It inhibits complex | of the
mitochondrial electron transport chain reducing sFlt-1 secretion. It upregulates AMPK, the master regulator of cellular
metabolism. It also reduces reactive oxygen species. By understanding its mechanism of action we might develop targeted
therapies which may be more efficacious at treating preeclampsia.
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controlled trial. 2021;374:n2103. doi: 10.1136/bmj.n2103 %J BMJ.

2. Hastie R et al. Epidermal Growth Factor Receptor Signaling and the Mitochondria Regulate sFlt-1 Secretion.
2019;73(3):659-70. doi: doi:10.1161/HYPERTENSIONAHA.118.12300.

3. Brownfoot FC et al. Metformin as a prevention and treatment for preeclampsia: effects on soluble fms-like tyrosine
kinase 1 and soluble endoglin secretion and endothelial dysfunction. American journal of obstetrics and gynecology.
2016;214(3):356.e1-.e15. Epub 2016/01/02. doi: 10.1016/j.ajog.2015.12.019. PubMed PMID: 26721779.

Combined IAP inhibition with rigosertib leads to synergistic anti-tumour responses in vitro
in papillary and anaplastic thyroid cancer
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Background: Limited therapeutic options exist for radioiodine-refractory thyroid cancers. Overexpression of Inhibitors of

Apoptosis (IAP) in thyroid cancer is associated with adverse clinicopathological features. "2 IAP inhibition holds a promising

role in combination treatment strategies for other malignancies, however is yet to be fully elucidated in thyroid cancer.?
Objective: To determine efficacious partners for combination therapy with IAP inhibition in papillary thyroid carcinoma (PTC)
and anaplastic thyroid carcinoma (ATC).

Methods: High-throughput screening (HTS) using established drug libraries was performed in the PTC cell line, TPC-1

(RET-CCDCS®), following pre-treatment with the IAP inhibitor, Compound A (CmpdA,; 500nM).4 Drug combination hits were
defined as >80% reduction in viability compared to CmpdA alone. Validation studies of prioritised combination treatments

were expanded to K1 (BRAFY800E p1¢) and sw1736 (BRAFVB00E ATC) cell lines. Effects on cell viability, apoptosis, cell
cycle progression and cell migration capacity were studied.

Results: HTS after CmpdA pre-treatment identified 179 hits. Rigosertib, a multikinase inhibitor, was selected for further
study. Dose-response evaluation of cell viability demonstrated that CmpdA treatment alone had only modest effect, but

established synergistic efficacy in combination with Rigosertib. Synergy quantification5 revealed optimal responses with
500nM Rigosertib. The combination induced apoptosis evidenced by increased caspase 3/7 activity. Rigosertib led to G2/M
cell cycle arrest. There was no difference in cell cycle progression in combination with CmpdA. Scratch wound assays
demonstrated that Rigosertib reduced cell migration capacity at 24 hr, whilst no difference was seen with CmpdA.
Conclusion: IAP inhibition has synergistic potential for therapy in PTC and ATC in vitro. IAP inhibitor therapy had significant
synergistic effects when used with Rigosertib. Effects are mediated primarily by enhanced apoptosis as well as G2/M phase
arrest. Reduced cell migration capacity was also observed. Further study investigating optimal treatment combinations
involving IAP inhibition including in vivo models is required.

1. Hussain AR, Bu R, Ahmed M, Jehan Z, Beg S, Al-Sobhi S, et al. Role of X-Linked Inhibitor of Apoptosis as a Prognostic
Marker and Therapeutic Target in Papillary Thyroid Carcinoma. J Clin Endocrinol Metab. 2015;100(7):E974-85.

2. Tirrd E, Consoli ML, Massimino M, Manzella L, Frasca F, Sciacca L, et al. Altered expression of c-IAP1, survivin, and
Smac contributes to chemotherapy resistance in thyroid cancer cells. Cancer Res. 2006;66(8):4263-72.

3. Morrish E, Brumatti G, Silke J. Future Therapeutic Directions for Smac-Mimetics. Cells. 2020;9(2).

4. Vince JE, Wong WW, Khan N, Feltham R, Chau D, Ahmed AU, et al. IAP antagonists target clAP1 to induce TNFalpha-
dependent apoptosis. Cell. 2007;131(4):682-93.

5. lanevski A, Giri AK, Aittokallio T. SynergyFinder 3.0: an interactive analysis and consensus interpretation of multi-drug
synergies across multiple samples. Nucleic Acids Res. 2022;50(W1):W739-43.



Analysis of ciclesonide, a novel glucocorticoid receptor agonist, as a potential novel
treatment for the consequences of 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 alveolar 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 GCs is associated with detrimental side
effects, particularly in the developing fetal brain. We are currently assessing novel activatable and selective 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 intracellular serine-esterase enzymes, called
the carboxylesterases (Ces), that are predominantly expressed in peripheral organs but are virtually absent in the brain. We
have compared the effect of inactive and activated ciclesonide to dexamethasone for the regulation of key GR-regulated
respiratory genes. Ciclesonide activity in the fetal lung was assessed by culturing primary mouse fetal fibroblast cells from
wild-type and GR-null mice and treating them with Dex, Cic and its active compound, Des-Cic, for six hours. Changes in the
fibroblast transcriptome was assessed by microarray analysis and RT-gPCR. Analysis of the top 30 induced and repressed
genes illustrate that Dex and Des-Cic have similar activity profiles. Additionally, analysis of induced mRNA levels for four
known GR induced genes, Fkbp5, Crispld2, Tgm2 and Zbtb16, showed that the active GR agonist Des-Cic strongly induced
expression of these genes, and utilises functional GR to exert their effects. The data suggests that Cic regulates important
respiratory genes in a similar fashion to Dex.

Temporal changes in bone turnover and microarchitecture 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. This is due to accelerated bone resorption by osteoclasts.
Serum bone turnover markers have been utilised to guide sequential therapy following denosumab discontinuation, however
an optimal strategy has not been established. Understanding the temporal changes in osteoclast activity will guide safe,
effective sequential therapy following denosumab discontinuation. We hypothesised that serum TRAP, a marker of
enzymatic activity of osteoclasts, would be a more useful marker in this context.

Seven-week-old female C57BL/6 mice were treated with 2-weeks of thrice-weekly saline (vehicle) or OPG:Fc (10mg/kg) to
inhibit RANKL. Longitudinal BMD and serum TRAP5b were measured throughout the study. Serum CTX and microCT were
performed at weeks 2, 11 and 13.

Following OPG:Fc, BMD peaked at week 8 in treated mice and normalised to vehicle levels by week 13 (A). MicroCT
analysis showed significantly higher trabecular volume (BV/TV) at the diaphysis in OPG:Fc treated mice at all timepoints
(B).

Serum TRAP was significantly higher in treated mice at week 11 though serum CTX was equivalent to vehicle levels. Both
serum TRAP and CTX were significantly higher in treated mice at week 13 by which bone loss had occurred and BMD
reached vehicle levels (C). Longitudinally, serum TRAP was fully suppressed by week 2 and remained suppressed until
week 8, following which serum TRAP levels rose 64% above vehicle levels at week 12. This rise in TRAP between weeks 8
to 10 preceded the decline in BMD (D).

Our findings show that rebound decline in BMD has already occurred by the time CTX rises above vehicle levels. A
significant rise in serum TRAP occurs earlier and may be a better marker to guide sequential therapy following denosumab
discontinuation.
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Epigenome-wide association study of autoimmune thyroid disease highlights novel loci
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Autoimmune thyroid disease (AITD) demonstrates familial clustering, with both Graves’ disease (GD) and Hashimoto’s
disease (HD) often present within the same family. The aetiology of AITD is incompletely understood, but genetic factors

may account for up to 75% of phenotypic variance1 and epigenetics (including DNA methylation (DNAm)) probably
contributes to the remaining variance. We aimed to perform an epigenome-wide association study (EWAS) comparing
DNAm in GD versus HD, to identify differentially methylated positions (DMP) associated with AITD.

We measured whole blood DNAm using the lllumina EPIC array in 32 Australian participants with GD treated with
antithyroid medications only, within 1.5 years from diagnosis and 30 with HD on levothyroxine replacement, within 8 years of
diagnosis. We performed an EWAS, using linear models to test for associations between quantile normalised beta values of
DNAm in GD and HD. Results were then replicated in 32 participants with GD and 32 HD from Denmark using the same
methodology.

We identified epigenome-wide significant differences (p <9E-8) in 5 novel DMPs between GD and HD in the discovery
study: ¢g00049440 in KLF9 was associated with reduced DNAm and c¢g06315208 in MDC1, cg03633435 near
MTMR3/HORMAD2-AS1, cg27064684 near LINC01581 and cg13843840 in ZMIZ1 were associated with increased DNAm
in GD compared with HD. In the replication study, data from all 5 DMPs provided additional evidence for the relevance for
these CpGs and 2 DMPs were replicated (p <0.05).

Reduced DNAm in cg00049440 in KLF9 has been shown to be associated with free T3 by our group in a previous EWASz.
We provide further evidence of a close relationship between thyroid hormone and DNAm. These data highlight additional
DMPs of potential clinical significance. Our other findings provide a basis for further larger well-designed EWAS of AITD and
for functional studies to investigate the relationship between DNAm and AITD.

1. Brix, T.H. and L. Hegedus, Twin studies as a model for exploring the aetiology of autoimmune thyroid disease. Clin
Endocrinol (Oxf), 2012. 76(4): p. 457-64.

2. Lafontaine, N., et al., Epigenome-Wide Association Study of Thyroid Function Traits Identifies Novel Associations of fT3
With KLF9 and DOT1L. The Journal of Clinical Endocrinology & Metabolism, 2021. 106(5): p. €2191-e2202.



Blockade of both canonical and alternate androgen biosynthetic pathways reveals a third
androgen-production pathway in mice
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Androgen deficiency in males is associated with disorders of sexual development, infertility, increased risk of cardiovascular

disease and diabetes and premature mortality1. Exogenous testosterone therapy is widely prescribed, yet side-effects
persist, and long-term risk remains unclear. An alternative approach would be to develop safer strategies supporting

endogenous androgen production in men, that remains self-regulating under negative feedback controlz. Testosterone is
essential for spermatogenesis and is synthesised by testicular Leydig cells via the “canonical” pathway of androgen
biosynthesis, however, testosterone can be converted to the more potent androgen dihydrotestosterone.
Dihydrotestosterone can also be produced via the “alternate” pathway, utilising androsterone as a substrate instead of
testosterone. Both pathways are essential for human male sexual development, yet how these pathways co-operate,

especially to support androgen action in adulthood, remains unknown3’4.

To dissect the roles and interactions of these pathways, we generated a double knockout (KO) mouse model, where genes
essential for the canonical (Hsd17b3) and alternate (Srd5a1) pathways were disrupted. We validated these mutations at the
DNA, transcript and protein level.

Surprisingly, double KO male mice showed normal development of reproductive organs and remained fertile. Precursor
steroidogenic enzyme mRNA and protein levels in testis were increased, suggesting disrupted Leydig cell function and
steroidogenic compensation. This increase was apparent in Hsd717b3 single KO mice, but was further increased in double
KO mice. Circulating and intratesticular hormone levels are currently being measured.

We conclude a third compensatory androgen production pathway may exist in mice that maintains androgen production in
absence of HSD17B3 and SRD5A1. We have identified candidate steroidogenic enzymes that could support this pathway
and are testing their involvement using similar approaches. Our mouse models are defining the pathways that co-operate to
maintain androgen production and will in turn enable us to define therapies to support healthy androgen production across
the life course.

1. Fantus, R.J., et al., Serum Total Testosterone and Premature Mortality Among Men in the USA. Eur Urol Open Sci, 2021.
29: p. 89-92.

2. Khodamoradi, K., et al., Exogenous testosterone replacement therapy versus raising endogenous testosterone levels:
current and future prospects. F S Rev, 2021. 2(1): p. 32-42.

3. Geissler, W.M,, et al., Male pseudohermaphroditism caused by mutations of testicular 173—hydroxysteroid
dehydrogenase 3. Nature genetics, 1994. 7(1): p. 34-39.

4. Flick, C.E., et al., Why boys will be boys: two pathways of fetal testicular androgen biosynthesis are needed for male
sexual differentiation. The American Journal of Human Genetics, 2011. 89(2): p. 201-218.

Transcriptomic profiling of monocytes to seek a potential biomarker for primary
aldosteronism
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Primary aldosteronism (PA), the most common endocrine cause of hypertension, is associated with increased
cardiovascular risk compared with essential hypertension. The diagnosis of PA currently relies on measurements of plasma
aldosterone and renin levels which can be compromised by patient- or assay-related issues and relies on arbitrary
thresholds. A cellular marker that reflects excess endogenous aldosterone activity could enhance the diagnostic process.
Mineralocorticoid receptor (MR) activation in macrophages has previously been shown to play a key role in mediating
cardiovascular injury1. Macrophage precursors, the monocytes, also express MR and can be easily isolated from
circulation. We therefore sought to identify unique transcriptomic markers of aldosterone excess in peripheral blood
monocytes.

Monocytes were isolated from nine male patients with unilateral PA before and 3 months after curative adrenalectomy. Each
patient’s post-adrenalectomy samples served as the control for comparison with the pre-adrenalectomy samples. RNA



sequencing (RNA-seq) was performed on monocyte RNA samples to identify differentially expressed genes (DEGs),
followed by evaluation using a second method by real-time quantitative PCR (RT-gPCR).

Distinct clustering of gene expression was observed between the “before” and “after-surgery” samples (Figure) with 1679
significantly differentially expressed (false discovery rate <0.05). The top 26 DEGs were selected for evaluation by RT-
gPCR. Differences were observed in the relative expression of phosphoglycerate mutase 1 (PGAM1), ferrochelatase
(FECH), and nuclear enriched abundant transcript 1 (NEAT1) genes pre- and post-surgery. The ratios of the relative
expression of these genes accentuated the difference between the before- and after-surgery samples.

In conclusion, differential gene expression was found between monocytes of patients with unilateral PA before and after
adrenalectomy. Further validation studies are needed in female patients and those with bilateral PA and essential
hypertension. These transcriptomic markers or their ratios have the potential to serve as novel biomarkers of aldosterone
excess.

MDS Dimension 2

Figure: Multi-dimensional scaling plot demonstrating distinct clustering of gene expression in
pre-adrenalectomy (blue dots, labelled PAXxA) versus post-adrenalectomy (orange dofs,
labelled PAxxB) samples of 9 patients with unilateral PA. |

1. 1. Shen JZ, Young MJ et al, Endocrinology 2016

Leydig Cell Glucocorticoid Receptor is Required to Maintain Steroidogenesis in Adulthood
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Androgens are essential for life-long health and weII-being[2]. Disruptions to the production or action of androgens are
associated with many chronic pathologies, and metabolic disorders. Glucocorticoids, exerting their action via the
glucocorticoid receptor (GR), can regulate androgen biosynthesis by blocking key enzymes required for their production in
the androgen-producing cells in the testis, Leydig cells[3]. Despite glucocorticoid action on androgen production being well
documented, how they regulate testis function is unknown.

To establish the role of GR-signalling in the testis in adulthood, we utilised a novel technique to rapidly generate cell specific
knockouts using adeno-associated virus to deliver Cre recombinase to Leydig cells specifically. Leydig cell GR knockout
mice were generated via injection of Adeno-Associated Virus serous type-9 (AAV-9)[4] carrying either GFP (control) or Cre
recombinase into the interstitial compartment of the testis of GR floxed mice. Mice were injected in adulthood and were
collected following one round of spermatogenesis.

Our preliminary data demonstrate that blockade of GR signalling in Leydig cells shows markedly suppressed luteinizing
hormone receptor (Lhcgr) and steroidogenic enzymes required for normal androgen production. Furthermore, an increase in



DHT in these mice demonstrates that Leydig cells are in a compensatory state following GR ablation. This important new
data suggests that GR-signalling plays a physiological role in normal testis function and potentially fertility. These novel
findings provide a timely and previously unavailable opportunity to elucidate the role of GR-signalling in testis function and
its ability to influence LC function and androgen production.

1. 1. Barnes PJ. Glucocorticosteroids: current and future directions. Br J Pharmacol. 2011;163(1):29-43. Epub 2011/01/05.
doi: 10.1111/j.1476-5381.2010.01199.x. PubMed PMID: 21198556; PubMed Central PMCID: PMCPMC3085866.

2. 2. Aki Murashimaa SK, Axel Thomsonc, Gen Yamadaa,. Androgens and mammalian male reproductive tract
development. Biochimica et Biophysica Acta (BBA) - Gene Regulatory Mechanisms. 2014.

3. 3. Tilbrook A, Turner A, Clarke I. Effects of stress on reproduction in non-rodent mammals: the role of glucocorticoids and
sex differences. Reviews of reproduction. 2000;5(2):105-13.

4. 4. Darbey A, Rebourcet D, Curley M, Kilcoyne K, Jeffery N, Reed N, et al. A comparison of in vivo viral targeting systems
identifies adeno-associated virus serotype 9 (AAV9) as an effective vector for genetic manipulation of Leydig cells in
adult mice. Andrology. 2021;9(1):460-73.

Term side-population trophoblasts can be differentiated to mature trophoblast populations
and form organoids
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Trophoblast stem cells (TSC) give rise to all mature trophoblast lineages of the human placenta (cytotrophoblast,
syncytiotrophoblast (STB) extravillous trophoblast (EVT)). The side-population technique allowed the isolation of TSCs

directly from first-trimester placentae1. A similar trophoblast side-population can be isolated from term placentae, and are
reduced 10-fold in fetal growth restriction. Our prior work established that term side-population trophoblasts require different
culture conditions to first-trimester TSCs, in line with morphological/transcriptomic placental differences across gestation.
Here, we aimed to use these refined conditions to determine whether term side-population trophoblasts exhibit similar
functional capacity as their first-trimester counterparts.

Term side-population trophoblasts1

Differentiation to STB/EVT was undertaken by modifying prior TSC differentiation protocolsz. Undifferentiated controls were
maintained in TSC-Medium containing 25ng/mL decorin and 50ng/mL IL-8. Organoid formation was undertaken in Matrigel

domes3, with halved dome volume for term side-population trophoblasts, and decorin and IL-8 medium supplementation. All
experiments were run in triplicate. Data are mean+SEM.

Term side-population trophoblasts could be differentiated into; a) STB as shown by up-regulation of Syncytin-1 (66.09%
+9.428 in STB-Medium; 23.37%+2.307 in undifferentiated controls, p<0.05) and hCG, (25.28%+11.09 in STB-Medium, no
expression in undifferentiated controls, ), or b) EVT as shown by up-regulation of HLA-G (29.05%+11.42 of cells in EVT-
Medium; no expression in undifferentiated controls, p=0.0637). First-trimester side-population trophoblasts formed
organoids (90.53+29.93um diameter at 28 days), demonstrating self-renewing capacity. Term side-population trophoblasts
formed smaller organoids (38.57+5.568um diameter at day 28). Organoids could not form from pure FACS-sorted first-
trimester cytotrophoblasts that had side-population trophoblasts excluded, demonstrating that side-population trophoblasts
are required for organoid formation.

These data indicate term side-population trophoblasts exhibit the differentiation potential expected of a TSC population.
Formation of the first term trophoblast organoids opens up their potential use as disease models.

were seeded at 6000 cells/well in a 96-well plate coated with Laminin-521.

1. Gamage, T. K., Perry, J. J., Fan, V., Groom, K., Chamley, L. W., & James, J. L. (2020). Side-population trophoblasts
exhibit the differentiation potential of a trophoblast stem cell population, persist to term, and are reduced in fetal growth
restriction. Stem Cell Reviews and Reports, 16(4), 764-775.

2. Okae, H., Toh, H., Sato, T., Hiura, H., Takahashi, S., Shirane, K., ... & Arima, T. (2018). Derivation of human trophoblast
stem cells. Cell stem cell, 22(1), 50-63.
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The versatile TGF-B superfamily member Activin A (AA) is important in organogenesis and maintenance of the reproductive
system; transient elevation occurs in fetal testes during masculinisation, and its signalling inhibition is characteristic of
ovarian development. AA absence results in abnormal testicular lipid droplet composition and steroid production in fetal
mouse testes, while chronic elevation promotes tumour formation in adult mouse gonads. Inappropriate AA elevation in
humans is associated with preeclampsia, medications, and postnatal pathologies including infection. We hypothesize
altered steroid synthesis is a key mechanism underpinning effects of chronic AA excess.

Aim: define the effects of chronic AA elevation on gonadal and adrenal lipid and steroid profiles.

In adult mice with excess AA (Inhibin-alpha knockout, InhaKO), Oil-Red-O staining identified gonadal and adrenal lipid
droplets, and mass spectrometry imaging (MSI) profiled testicular lipids. Transcript analyses and liquid chromatography
mass spectrometry (LC-MS) defined alterations in steroid production, and tumour-microenvironment effects (tumour,
associated seminiferous tubules, and morphologically normal regions) investigated by RNA-sequencing and
immunohistochemistry.

InhaKO mice exhibit increased lipid droplet size and number in proximity to testis and ovarian tumours, with no effect
apparent in the adrenal cortex. MSI identified a cohort of lipids differentially present in the InhaKO testis, including

cholesterol ([m-H20+H]Jr ion m/z 369.3489 elevated). Statistically significant changes in steroidogenic enzyme transcript

levels support abnormal metabolism of cholesterol to steroids (testes: reduced Star, Cyp17a1, Hsd17b3, elevated Hsd3b1,
Cyp19at; ovary: reduced Cyp11a1, Srd5a1, elevated Hsd17b7; adrenal: Cyp711a1 elevated) with local effects of tumour
microenvironment detected at the transcript and protein level (HSD3B1 and CYP11A1). LC-MS confirmed abnormal steroid
production in InhaKO gonads, including reduced testicular testosterone and DHT.

This study identified abnormal gonadal lipid and steroid profiles, with localised effects of the tumour-microenvironment,
highlighting aspects of steroidogenesis from foundation to fruition that are vulnerable to excess AA bioactivity.

Thyroglobulin antibody positivity in pregnancy does not induce maternal glucose
intolerance but affects fetal sex ratio and alters markers of placental angiogenesis
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Autoimmune thyroiditis (AIT) is the most common autoimmune disease impacting up to 20% of women of reproductive age
[1, 2]. The disease is characterised by the presence of thyroid antibodies (TAs), and lymphocytic infiltration of the thyroid
gland [1]. TAs in pregnancy increase risk of miscarriage, recurrent pregnancy loss, pre-term birth and gestational diabetes
mellitus (GDM) in the absence of changes to thyroid hormones . Therefore, we aimed to explore how AIT impacts risk of
maternal and fetal complications in pregnancy.

Thyroglobulin antibody positivity (TgAb+) was induced before pregnancy in Lewis rats by immunisation with porcine
thyroglobulin in Freund’s adjuvant and exposure to sodium iodide in drinking water. We then explored how TgAb+ affects
estrous cycling prior to pregnancy, maternal glucose tolerance on embryonic day 16 (E16), maternal thyroid parameters,
placental development, and fetal survival.

Maternal TgAb+ increased maternal plasma T4 concentration by E20. However, given there was no change to thyroid
stimulating hormone (TSH) concentration and no overt thyroid pathology, this may indicate reduced peripheral T4 utilisation.
TgAb+ increased maternal estrous cycle length and reduced survival rate of male fetuses but did not affect pregnancy
success rate or litter size. Maternal glucose tolerance on E16 was unaffected by TgAb+, however maternal random blood
glucose prior to pregnancy and on E20 was increased, suggesting that TgAb+ does not increase risk of GDM in the
absence of changes to TSH or presence of other pathogenic TAs. Placentas were significantly larger which was associated
with increased junctional zone glycogen accumulation and altered labyrinth zone (LZ) expression of genes that regulate
angiogenesis and syncytialisation. Genes important for achievement of term gestation were also reduced in the LZ.

Maternal TgAb+ should be monitored in pregnancy as it may increase risk of maternal and fetal complications in the
absence of overt thyroid pathology.
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Spastin is an essential regulator of male meiosis, acrosome formation, manchette structure,
and nuclear integrity
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Microtubule structures and dynamics drive many key processes during spermatogenesis, however, their regulation during
spermatogenesis remains poorly understood. Here, we sought to investigate the role of spastin, a microtubule-severing
enzyme that is yet to be explored during spermatogenesis but was preliminarily reported to be essential for male fertility in
mice.

Using a SpastKO/KO mouse model, we reveal that spastin loss resulted in complete absence of functional sperm. We show
spastin plays a critical role in the assembly and function of the meiotic spindle, and in its absence, spermatocytes frequently
stalled at metaphase and anaphase and germ cell apoptosis was significantly increased. Spastin has previously been
identified as essential for the poleward movement of chromosomes during mitosis. Consistent with an essential role for

spastin in chromosome segregation, of the round spermatids that were produced in SpastKO/KO mice their nuclei were
frequently abnormally large. During spermiogenesis, our data reveals essential roles for spastin in regulating acrosome

development. In SpastKO/Komice we observed the mis-trafficking of pro-acrosomal vesicles resulting in the formation of
supernumerary acrosomes. Additionally, we observed extreme abnormalities in manchette structure, characterised by
abnormally long and dense manchettes that failed to shape the nucleus. This indicates an essential role spastin in pruning
the microtubules of the manchette. Finally, we found that loss of nuclear integrity occurred, leading to increased DNA
damage and the vast majority of spermatids becoming pyknotic and dying. The loss of nuclear integrity is likely due to
failure to remove microtubules that cross the nuclear envelope as it reforms following meiosis, a role that requires
interactions with the ESCRT-IIl machinery.

Our results demonstrate multiple novel and essential roles for spastin in spermatogenesis and together with our previous
data, reveals that the testis requires a ‘toolbox’ of different microtubule severing enzymes each of which have unique
subspecialised roles.

Chemogenetic Inhibition of AGRP neurons Improves Metabolic PCOS traits in a
Hyperandrogenic PCOS Mouse Model
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Polycystic ovary syndrome (PCOS) is the most common endocrinopathy affecting reproductively aged women, and
associated with a wide range of reproductive, metabolic, and endocrine traits. Hyperandrogenism is a PCOS key trait, and
many women with PCOS also exhibit luteinizing hormone hypersecretion due to disruptions in the hypothalamic-pituitary-
ovarian (HPO) axis. Hypothalamic agouti-related protein (AgRP)-expressing neurons are key mediators of energy
homeostasis and HPO axis regulators, and studies have shown an increased AgRP population in a PCOS sheep model.
Therefore, we aimed to investigate if chemogenetic inhibition of AQRP neurons can ameliorate PCOS-like traits in a PCOS
mouse model. PCOS was induced in peripubertal AQRP-Cre mice using dihydrotestosterone (DHT) implants. AQRP neurons
were chemogenetically inhibited using designer receptor exclusively activated by designer drugs (DREADDs). The
development of PCOS traits was then assessed in mice treated £+ DHT and + AgRP inhibition. As expected, DHT exposure
induced reproductive and metabolic PCOS-like features. AgRP inhibition had no effect on acyclicity in PCOS mice. A main
effect of DHT exposure caused an increase in total body weight, inguinal, parametrial and retroperitoneal fat pads (all
P<0.05). Parametrial (P<0.05) and inguinal (P<0.05) fat pad weights were significantly decreased in PCOS mice following
AgRP neuron inhibition. A DHT main effect led to an increase in food intake in PCOS mice (P<0.05). A trend towards
decreased food intake was observed in PCOS mice after AGRP neuron inhibition. Basal glucose levels and insulin tolerance
were not significantly different between any treatment group. In summary, chemogenetic inhibition of AgRP neurons
ameliorated the development of some adverse metabolic PCOS features in a PCOS mouse model. These results suggests
that AgRP neurons are likely implicated in androgen driven neuroendocrine disruption of PCOS associated metabolic
features, and thus are a potential target for the future development of therapeutics for PCOS associated weight gain.

Paternal Expressed Gene 10 (PEG10) is decreased in preeclampsia
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Preeclampsia is a serious pregnancy complication that is attributed to placental dysfunction. Trophoblast Paternal
Expressed Gene 10 (PEG10) is crucial for normal placental development, with knockout mice demonstrating impaired



vascular development1. This study aimed to characterise PEG10 in preeclampsia and human cytotrophoblast stem cells
(hTSCs).

PEG10 messenger RNA (mRNA) expression was significantly reduced in placenta samples from patients with early-onset
(<34 weeks’ gestation) preeclampsia (p=0.04, n=78 vs n=18 controls). Immunohistochemistry staining localised PEG10 to
the cytotrophoblast layer within the placental villi. Semi-quantitative, blinded assessment of this staining (n=5) confirmed
reduced PEG10 protein in preeclamptic placentas (p=0.03, n=5 vs n=5 controls). PEG70 mRNA and protein are not
secreted into the maternal circulation and cannot be used as a diagnostic biomarker.

To confirm PEG10 is enriched in cytotrophoblasts, hTSCs were terminally differentiated into syncytiotrophoblast and
extravillous trophoblast (EVT) cells. Differentiation was confirmed by a reduction in cytotrophoblast markers (TEAD4, CDH?2)
and increase in syncytiotrophoblast (SDC17) and EVT markers (HLAG). PEG10 expression was significantly decreased in
syncytiotrophoblast (p<0.0001, n=5 vs n=5 controls) and EVT cells (p<0.001, n=5 vs n=5 controls).

Preeclampsia is associated with excessive placental hypoxia and inflammation, therefore we measured PEG70 mRNA
expression when hTSCs were exposed to these conditions. PEG10 was significantly reduced when exposed to hypoxia (1%
O9) (p<0.01, n=5 vs n=5 controls). PEG10 expression was also reduced in hTSCs treated with inflammatory cytokine
tumour necrosis factor alpha (TNFa) (p<0.01, n=5 vs n=5 controls) but not with interleukin-6 (ns, n=5 vs n=5 controls).

This study demonstrated that PEG10 expression is reduced in placentas from women with early-onset preeclampsia.
Although PEG10 is not secreted into the maternal circulation, in vitro studies confirm that TNFa and hypoxia may contribute
to reduced placental PEG70 expression. Future studies will elucidate how PEG10 knockdown affects cytotrophoblast
proliferation, differentiation, and interaction with human endothelial cells.

Pattern recognition receptors as mediators of seminal fluid signalling in the female
reproductive tract
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Exposure of the female reproductive tract (FRT) to seminal fluid provokes an inflammation-like response characterised by
cytokine and chemokine induction and subsequent leukocyte recruitment. To date, several signalling mediators involved in
eliciting FRT cytokine production have been identified in seminal plasma (SP). However, specific neutralisation of these
factors does not completely abolish the observed response, implying additional factors account for the residual activity.

We aimed to identify receptors present on ectocervical epithelial (Ect1) cells, and ligands contained within SP that contribute
to eliciting the female response. We performed ingenuity pathway analysis (IPA) on microarray data generated from Ect1
cells treated with either 10% SP or media alone (control) to identify upstream regulators of the cytokine response, and then
used neutralising antibodies to inhibit receptor activation of the identified signalling pathways.

IPA identified several potential upstream regulators, including many members of the toll-like receptor family. TLR2 and TLR4
were selected for further investigation. gPCR confirmed the presence of genes encoding TLR2, TLR4, and co-receptor
MD2, however, co-receptor CD14 was undetectable. Treatment of Ect1 cells with TLR2 and TLR4 agonists lipoteichoic acid
and ultra-pure lipopolysaccharide did not induce cytokine production. When Ect1 cells were treated with 10% SP, significant
cytokine production was observed. However, treatment with anti-hTLR4 antibody and TLR4-specific small-molecule
inhibitor, TAK-242, failed to reduce cytokine induction. Interestingly, when Ect1 cells were treated with TLR2 and TLR4
agonists in the presence of exogenous soluble CD14 (sCD14), cytokine production was increased.

We conclude that despite Ect1 cells expressing both TLR2 and TLR4, these cells do not possess all the necessary
machinery to respond to TLR-ligands and may depend on soluble factors released from other cell lineages. We are now
investigating whether the addition of sCD14 can alter the Ect1 cell response to SP and whether inhibition of TLR4 reduces
sCD14-enabled SP signalling.

Assessment of the impact of Gestational and Lactation PFAS exposure on Mouse
development.
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Perfluoroalkyl and polyfluoroalkyl substances (PFAS) are a diverse family of fluorine-containing chemicals which possess
unique chemical properties that render them near indestructible. The stability of these chemicals saw their widespread use,
manufacture and distribution resulting in the pervasive exposure of humans and animals. As such PFAS are now considered
a ubiquitously persistent environmental contaminant. Once absorbed into the body, PFAS bioaccumulates and can be
transferred via the placenta and through milk during lactation. It is therefore unsurprising that PFAS has been readily
detected in human blood and breast milk, and in some occupationally exposed populations has been found in
concentrations1000-fold higher than the general population. Despite this, there remains no clear consensus on the



biological impacts of PFAS exposure and consequently, the public demand for a definitive health risk assessment of PFAS
continues to go unmet.

We therefore designed this study to assess the effects of gestational and post-natal exposure of a cocktail of nine PFAS
chemicals, formulated to mimic that of environmental samples, on mouse development. Adult female mice were
administered PFAS (or sham) via their drinking water three days prior to mating and continued to be administered PFAS
from conception through to weaning (3 weeks post-birth). Plug and pregnancy rates were found to be unaffected by PFAS
exposure, as was pregnancy duration and the total number of pups born. Intriguingly, however the pups born from PFAS
exposed mothers were significantly heavier on day of birth (P= 0.0256) and continued to be come weaning (day 21, P <
0.0001). Anogenital distance was also significantly increased (P=0.0033) in these pups. This study presents new evidence
that PFAS chemicals impact offspring health. Our longer-term studies will continue to explore the effects of these changes
and will assess the integrity of the endocrine and reproductive systems given these preliminary results.

Examining activin and BMP signaling in human testicular cancer cell lines with emphasis on
the role of nucleocytoplasmic protein IPO5 in modulating their crosstalk
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The incidence of testicular germ cell tumors (TGCTs) has steadily increased to become the most common malignancy
affecting men aged between 15-40 years. Seminomas and non-seminomas (embryonal carcinomas) comprise over 95% of
TGCTs [1]. These are considered to arise in the testis from fetal germ cells that fail to differentiate correctly due to genetic
and/or environmental factors. Although the exact mechanism is unclear, disruption of TGF-B superfamily signaling is
implicated [2]. The well-characterized cell models of seminoma (TCam-2) and embryonal carcinoma (NT2/D1) were used to
study the effects of TGF-f superfamily proteins activin A and BMP4 on TGCTs. Transcript changes were measured using
RNA-sequencing and RT-gPCR following 6 hours of stimulation with activin A or BMP4. Major signaling pathways and
biological processes affected were identified using DAVID analyses. Activin A significantly upregulated genes linked to
pluripotency, cancer, TGF-38, Notch, p53, and Hippo signaling, whereas BMP4 altered TGF-f3, pluripotency, Hippo and Wnt
signaling components. Predicted key upstream regulators were identified using Ingenuity Pathway Analysis software and
included pharmaceuticals. Reflecting the presence of both activin and BMP in the testis in vivo, we examined the potential
for their crosstalk in TCam-2 cells using a dual promoter luciferase assay and documented a dose-dependent antagonism of
BMP signaling by activin A. The importin protein, IPO5, levels and subcellular localization change dramatically in fetal and
adult male germline cells [3], and IPO5 selectively mediates nuclear localization of the BMP-specific SMADs1/5/9 [4]. Here
we show that /PO5 knockdown significantly impeded BMP4-induced transcription of BMP-regulated genes, providing
evidence that /PO5 could play a crucial role in deciding which of the two arms of TGF-B signaling is more active in TGCTs.
These results demonstrate how local activin A and BMP4 levels may modulate the TGCT transcriptome and could
themselves be modulated to influence testicular cancer progression.
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Using a quantitative high-throughput screening platform to identify novel molecular targets
and repurposable compounds for endometriosis treatment
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Endometriosis is defined as a chronic pro-inflammatory estrogen dependent disease where endometrial-like tissue grows
outside of the uterine cavity of reproductive aged women. Endometriosis impacts 11% of Australian women causing chronic
pelvic pain, dysmenorrhea and subfertility. Current pharmaceutical and surgical interventions are not always curative
highlighting a significant need for the discovery of new compounds that disrupt estrogen-driven endometriosis pathways.
Using quantitative high-throughput screening (qHTS) technology, 3,700 clinically approved compounds were screened in
384 well formats using 3 immortalised endometrial stromal cell lines. Cells were screened under estrogenic conditions to
mimic endometriosis environment and after 72 hours, cells were washed, fixed, stained, and imaged using the high Cell-
Insight CX7 High Content Imaging system. Compounds with >70% growth inhibition were selected for dose response curve
validation where an IC5q <1 uM triaged a compound for cell-based functional assay validation.

The initial qHTS identified 40 compounds that significantly inhibited cell growth during estrogen treatment compared to
vehicle. This demonstrated a specific inhibitory function related to estrogen stimulated signalling. From these compounds,
23 exhibited IC5n <1uM demonstrating a physiological relevant (non-toxic) concentration. Six compounds with analgesic or
anti-inflammatory functions (Cytidine triphosphate disodium, 7-8 Dimethoxyflavone, Hydroxyzine pamoate, Pregabalin,
Repaglinide, and Sildenafil HCI) were then characterised in cell based functional assays with each compound inhibiting cell
migration, invasion and adhesion along with down regulation of ERK signalling and compound target expression.

New therapeutic discoveries for non-hormonal treatments for endometriosis are essential to improve patient lives and
repurposing existing compounds is a faster pathway to clinical translation. This study demonstrates the feasibility of qHTS
for therapeutic discovery in endometrial disease and identified several compounds that are prioritised for preclinical
endometriosis model investigations and future clinical trials. Future studies using this technology are also being designed to
accommodate organoid cell lines, molecular screens and novel compounds.

FGF signalling is required at different times by the sexes during gonadal development
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During gonadal development in mice, FGFR2 signalling in response to activation by FGF9 is required for male sex
determination at embryonic day E11.5. However, whether FGFR2 is required for either testis or ovary development after sex
determination remains unresolved. To investigate the role of FGFR2 in the fetal testis, Fgfr2 was deleted conditionally in
Sertoli cells after sex determination at E13.5 by generating XY FgfrZﬂ/ﬂ; Amh-Cre mice. XY mutant gonads exhibited no
testicular phenotype when analysed at 15.5 dpc and 5 months of age. Re-examination of FGFR2 protein localisation in XY
wildtype gonads using immunofluorescence demonstrated that Sertoli cells lacked FGFR2 expression after E11.5.
Intriguingly, in XX wildtype gonads, immunofluorescence analysis showed strong FGFR2 protein expression in somatic cells
at E12.5-E15.5. Therefore, we investigated the role of FGFR2 in the developing ovary.

Gene expression analysis of sorted gonadal cells from E12.5 XX Wt1-RG reporter mice indicated that ovarian somatic cells
mostly expressed the FGFR2 splice variant; Fgfr2c. To investigate the function of FGFR2c in the ovary, we analysed XX

gonads from FgfrZC'/'fetaI mice. At E13.5-15.5, XX FgfrZC'/'gonads exhibited normal morphology and granulosa cell
differentiation, however a severe loss of germ cells was observed without evidence of increased cell apoptosis or reduced
cell proliferation. To determine whether the FGFR2c-dependent germ cell survival involves the FOXL2 pathway, we

analysed XX Fgfr20'/ 5 Foxl2'/ "~ gonads. Loss of Fox/2 from XX FgfrZC'/ “ gonads lead to the rescue of germ cell numbers.
Together, our results indicate that after the sex determination stage, FGFR2 signalling is not required in Sertoli cells of the
testis but plays an important role in the ovary. In particular, the FGFR2C isoform specifically in the pregranulosa cells
supports proper germ cell development and prevents germ cell apoptosis.

Inhibitory/Excitatory balance changes within the cerebellum in a guinea pig model of
preterm birth
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Preterm birth is associated with impairment to the inhibitory GABAergic system, affecting inhibitory/excitatory balance,
increasing vulnerability to neurobehavioral conditions (ADHD and anxiety). We hypothesize that a premature loss of in-utero
exposure to inhibitory neurosteroids provided by the placenta, is responsible for GABAergic impairment. This study aims to
determine changes in GABA/glutamate balance in the cerebellum following preterm birth.

Time-mated Dunkin Hartley guinea pigs were delivered either preterm (induced at GA62) or term (spontaneous at ~GA69)
and allocated to neonatal or juvenile collection. Preterm born neonates were maintained until term equivalent age (TEA)
whilst cerebellums of term born neonates were collected 24hrs post-delivery. Tissues from term born juveniles were
collected 40 days post-delivery and preterm born juveniles were collected at corrected 40 days post-delivery (TEA+40
days). RT-PCR analysis of cerebellums was performed using the JUNO and BIOMARK instruments to quantify changes in
the expression of GABAergic and Glutamatergic pathway components.

Expression of the GABAp receptor a6 subunit (GABRAG6) was lower in preterm neonates than preterm juveniles (males
p=0.0018) (females p=0.0062) but this difference was not observed in term cohorts. Preterm juvenile females had higher
expression of excitatory glutamate receptors (GRIA4, GRM5, GRIA1) than term born (p=0.0004, p=0.0422, and p=0.0199
respectively).

Preterm birth induces changes in receptors involved in excitatory/inhibitory balance in the cerebellum with changes differing
between sexes and continuing to the equivalent of childhood. As the cerebellum has important roles in cognitive processes,
the ongoing alterations in GABA/glutamate pathways may increase the risk of developing ADHD-like and anxiety disorders
in these infants and represent targets for treatment options to improve outcomes.

The long-acting recombinant human follicle-stimulating hormone (SAFA-FSH) for enhancing
spermatogenesis
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It is recommended to replace follicle-stimulating hormone (FSH) in stimulating spermatogenesis in man who are infertile due
to secondary hypogonadism whose sperm counts have not responded to human chorionic gonadotropin (hCG) alone.
However, FSH have a short serum half-life which requires frequent administration to maintain the therapeutic efficacy. To
improve the pharmacokinetic properties, we had developed one of unique albumin-related technology, coined as “anti-
serum albumin Fab-associated” (SAFA) technology. We tested the feasibility of applying SAFA technology in creating a
long-acting FSH as a therapeutic candidate for secondary hypogonadism patients.

SAFA-FSH was produced in a Chinese hamster ovary (CHO) expression system. To confirm the biological function,
production of cyclic AMP and phosphorylation of ERK1/2 and CREB were measured in TM4-FSHR cells. The effect on
spermatogenesis in a hypogonadal rat model treated with gonadotropin releasing hormone (GnRH) agonist was
investigated.

In cell line experiments, SAFA-FSH treatment increased production of cyclic AMP and increased phosphorylation of ERK1/2
and CREB in a dose dependent manner. In animal experiments, sperm production wasn't restored after hCG alone
treatment. However, Sperm production was restored after additional conventional FSH treatment at intervals of 3 times per
week or once every 5 days. Further, sperm production was restored even after additional SAFA-FSH treatment at intervals
once every 5 days or once every 10 days.

In conclusion, long-acting FSH with bioactivity was successfully created by using SAFA technology. The data support further
development of SAFA-FSH in the clinical setting, potentially representing an important advance in treatment of secondary
hypogonadism patients.

Targeted radiotherapy induces changes to the tumour microenvironment in advanced
prostate cancer
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Effects of myocyte-specific deletion on Vitamin D receptor on muscle function in mice
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Vitamin D deficiency is strongly associated with falls, muscle weakness, and sarcopenia. Our previous studies
demonstrated whole-body vitamin D receptor (VDR) deletion in mice reduces their grip strength and endurance.

Aim: This project investigates the effects of myocyte-specific Vitamin D receptor deletion (mVDR) on muscle regeneration
and function.

Methods: Floxed VDR mice and human skeletal actin Cre-recombinase mice were bred to generate mVDR mice and their
floxed control (FC) littermates were used as controls. Ten-month old males (n = 11-13/group) were injected with Notexin in
their right tibialis anterior (TA) to induce myocyte death. The left TA was injected with saline-control. Mice were monitored
for 28 days to assess regeneration. Treadmill endurance tests (day 14) and forelimb grip strength (day 26) were performed
to investigate muscle function. Promethion cages were used to measure voluntary wheel running. Quadriceps and TAs were
weighed and collected upon cull.

Results: mVDR body weights did not differ significantly to FC, but they showed decreased grip strength (rmANOVA,
p<0.01). However, there were no significant differences in endurance-distance or voluntary wheel-running. At 28 days, the
notexin-treated TA mass in mVDRs was 25% heavier than their left-TA control (p=0.031) and 18% heavier than notexin-
treated FC mice TA (p=0.04), suggesting possible oedema in the regenerating muscle. Preliminary histological analysis of
mVDR notexin-treated muscles showed a high proportion of central nuclei and ongoing myocyte regeneration.

Conclusion: mVDR showed decreased grip strength and increased TA weight after a notexin-model of muscle injury and
regeneration. However, there were no significant differences in endurance or voluntary wheel running suggesting muscle
function effects were resolved by completion of the study. Further histological assessment will be performed to investigate
increased TA mass and muscle morphology.

Does capsaicin “beige” human white fat that has been transplanted into mice and exhibit
improvements in mouse metabolism?
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INTRODUCTION: 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 suggests that white
adipose tissue can be ‘browned’ and have similar characteristics, called beige fat.

AIM: This project tested a “beiging” agent capsaicin to determine whether it could brown human fat and improve
metabolism.

MATERIALS AND METHODS: We used a “Humanised Mouse Model” where human fat is inserted intra-abdominally in
immune suppressed mice (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 (vCOo and vOs) 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.

Medullary Thyroid Cancer- new targets for imaging and challenges in treatments

Matti Gild'

1. Endocrinology Department, Royal North Shore Hospital, St Leonards, NSW, Australia

Medullary Thyroid Cancer is an intrinsically different disease to its DTC counterpart and requires a nuanced personalised
approach to management. Early spread to local lymph nodes is a classic presentation in MTC with nodal disease evident in
up to 50% of patients at diagnosis. Surgery remains as the mainstay of treatment for the majority of MTC. Calcitonin and
CEA doubling time can assist in prognosticating but there have been advances in both histological and imaging staging. A
novel histological grading system has recently been developed involving three histological features which divide into low,
intermediate, and high grade which correlates with prognosis. Imaging modalities improving detection and characterisation
of metastatic disease have also been developed with various radiolabelled somatostatin analogue including 68Ga-
DOTATATE and 68Ga-DOTATOC together with 18F-DOPA, 18F-FDG reviewed for MTC patients. Persistent and metastatic
disease treatments have evolved with targeted kinase therapy especially for those harboring RET germline or somatic
variants. Successful phase lll trials for multikinase inhibitors (vandetinib and cabozantinib) improved progression free
survival but rendered patients with significant adverse effects limiting treatment efficacy. Recently, novel more selective RET
kinase inhibitors (selpercatinib and pralsetinib) have by contrast been far better tolerated and have impressive PFS



improvements. Phase Il trials are ongoing with selperatinib and pralsetinib vs physicians choice cabozantinib or vandetinib
aiming to delineate the best sequence of treatment. Selection pressures from TKls can lead to secondary somatic mutations
and prevailing of specific genetic clones and ultimately clinical progression. In addition acquired, “on-target” resistance to
selective RET inhibition have led to solvent front mutations rendering the selective kinase inhibitors less effective. These
mechanisms of resistance are one of the new challenges these successfully treated cohorts are facing and novel strategies
including analysis of circulating tumour DNA (ctDNA) from liquid biopisies may assist in identifying these resistant clones
earlier.

Active Surveillance Versus Immediate Surgery for Low-Risk Papillary Thyroid
Microcarcinoma; Comparison of Outcomes, Quality of Life, and Medical Costs from a
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Molecular Profiling of Thyroid Cancer: Current and Future Developments
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Historically, clinicopathologic risk assessment of thyroid cancer (TC) has often been inaccurate, and the overtreatment of
inherently low-risk TC and under-treatment of potentially aggressive TC commonplace. However, our knowledge of the
molecular makeup of TC, and the genetic determinants of tumorigenesis and progression, has grown considerably over the
past decade. This has heralded in a new era of molecular-based risk stratification, based upon the presence/absence of
informative cancer mutations, which can more precisely guide clinical management. To date, the most extensively validated
TC biomarker is BRAFV600E, which while never being present in benign disease, is detected in about two-thirds of all TC.
BRAFV600E is associated with more aggressive disease and is clearly associated with locoregional recurrence, but not with
distant metastases or death independently from other clinicopathological risk factors (1-2). More recently, TERT promoter
mutations (TPMs) have also be shown of predictive value, occurring with increasing frequency in progressively worsening
prognostic TC subtypes (3); and within relatively indolent differentiated TCs, to be correlated with adverse prognostic
features such as older age, larger tumour size and male gender (4) Furthermore, several studies have found an interaction
between the presence of TPMs and BRAFV600E in predicting recurrence (4). This talk will provide current overview of these
and other promising biomarkers, where the field is currently, and the exciting developments that are on the horizon;
including novel approaches beyond tumor DNA sequencing, such as transcriptomics, epigenomics and
immunophenotyping. We will also review current and potential applications of liquid biopsy-based biomarkers, such as
circulating tumor cells and circulating nucleic acids, a new modality which is transforming oncology.
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PRC2 subunits, EZH2 and EED, have differential contributions to epigenetic programming in
oocytes
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Epigenetic modifications facilitate 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, 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),
containing the core subunits EED, EZH1/2 and SUZ12, catalyses the repressive modification H3K27me3. We previously
demonstrated that oocyte-specific deletion of Eed versus Ezh2 differentially impacts offspring growth, with Eed deletion
resulting in postnatal overgrowth while Ezh2 deletion results in growth restriction. As PRC2 is frequently dysregulated in
cancer, various EZH2 and EED inhibitors have been developed. To investigate how PRC2 inhibition may impact oocytes, we
used our genetic mouse models to delete PRC2 function and examine how H3K27me3 is regulated in oocytes. We
identified a key window of transient PRC2 activity that regulates establishment of H3K37me3 at developmentally important
genes in growing oocytes. Eed deletion resulted in 93% loss of H3K27me3 and de-repressed 343 genes (DEGs) 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. Conversely, while Ezh2 deletion reduced H3K27me3 by 75%, only
34 DEGs were identified in GV oocytes. Together our work identifies differences in the relative contributions of EED versus
EZH2 to oocyte epigenetic programming. Our findings suggest that EZH2 ablation may more mildly impact oocytes and may
explain different outcomes observed in offspring from Eed-null and Ezh2-null oocytes. Understanding these processes is
critical for determining epigenetic inheritance mechanisms, 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.

BMP signalling facilitates meiotic progression in mouse fetal germ cells, in vivo
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Essential to sexual reproduction is the generation of haploid gametes from diploid germ cells through meiosis. Germ cells
initiate meiosis during fetal life in females, but at puberty in males. This temporal difference is believed to depend solely on
the fetal gonadal somatic environment. The signalling molecule retinoic acid triggers meiosis in both sexes, as it stimulates
expression of pre-meiotic transcription factors STRA8 and MEIOSIN, which together drive extensive transcriptional change.
Despite this progress, the molecular mechanisms underlying mitosis-to-meiosis transition remain poorly understood.
Working with primordial germ cell-like cells (PGCLCs) in vitro, researchers recently showed that retinoic acid alone is unable
to direct the oogenic fate, and that BMP is also required in their system1, with ZGLP1 being the critical downstream target

essential to ensure progression through oogenesisz. To establish whether BMP signalling is also required in vivo, we used a
mouse model that is deficient for BMP receptor 1A (BMPR1A) specifically in the germ cells, and showed that BMPR1A-
mediated signalling is indeed necessary for normal female mouse fetal germ cell meiosis. Germ cell-specific loss of BMP
signalling does not affect the initiation of Stra8 expression, but it does slow meiotic progression and compromises mitotic
exit. Interestingly, disruption of BMPR1A-mediated BMP signalling abolishes the expression of Cdx2 — a homeobox gene
crucial for the first cell fate decision in early embryos. CDX2 is transiently expressed in female fetal germ cells just prior to
meiotic entry, and slightly earlier than the pre-meiotic factors STRA8 and MEIOSIN.

Our study has demonstrated an in vivo role for BMP signalling in fetal germ cell meiosis and identified CDX2 as a potential
effector. Understanding how germ cells lose pluripotency and commit to sex-specific fate is relevant to stem cell biology, and
our findings will hopefully inform ongoing attempts to generate safe effective gametes, in vitro.

1. Miyauchi, H., Ohta, H., Nagaoka, S., Nakaki, F., Sasaki, K., Hayashi, K., Yabuta, Y., Nakamura, T., Yamamoto, T., &
Saitou, M. (2017). Bone morphogenetic protein and retinoic acid synergistically specify female germ-cell fate in mice.
The EMBO journal, 36(21), 3100-3119.

2. Nagaoka, S. |., Nakaki, F., Miyauchi, H., Nosaka, Y., Ohta, H., Yabuta, Y., Kurimoto, K., Hayashi, K., Nakamura, T.,
Yamamoto, T., & Saitou, M. (2020). ZGLP1 is a determinant for the oogenic fate in mice. Science, 367(6482), eaaw4115.

Mouse preimplantation embryo development in vitro requires endogenous sphingosine-1-
phosphate (S1P)/S1PR signalling
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The addition of specific growth factors to in vitro embryo culture medium improves the viability of cultured preimplantation
embryos. For example, sphingosine-1-phosphate (S1P) improves oocyte maturation (Cheng et al., 2015; Jee et al., 2011),
rate of blastocyst formation (Jee et al., 2011), and decreases rates of apoptosis throughout development (Guzel et al., 2018;
Roth and Hansen, 2004). The mechanism by which S1P improves development is poorly understood. The current study
aims to determine the expression of the 5 isoforms of S1P receptor (S1PR) in mouse preimplantation embryos and the role
of endogenous S1PR1-3 signalling in preimplantation embryo development in vitro. Immunofluorescence staining
demonstrated that S1PRs 1, 3, and 5 are expressed throughout all stages of preimplantation development but that




localisation differs for each: in the blastocyst, STPR1 was predominantly nuclear and expressed in the trophectoderm and
hypoblast cells, STPR2 and S1PR3 were expressed in the nucleus and cytoplasm respectively of all cells of the blastocyst,
and S1PR5 was localised to the cytoplasm of trophectoderm cells. Treatment of embryos with competitive inhibitors of
S1PR1, S1PR2, and S1PR3 decreased the percentage of embryos that developed to the blastocyst stage, with mortality
occurring at compaction, cavitation, and cleavage stages, respectively. Together, the differing expression and localisation of
S1PR1-5 and differences in the timing of mortality from antagonising S1PR1-3 suggests that, while endogenous S1P/S1PR
signalling is required for mouse preimplantation embryo development in vitro, individual S1PRs may be part of different axes
of S1P/S1PR signalling at different times across mouse preimplantation development. Understanding S1P/S1PR signalling
and its role within preimplantation embryo development would facilitate a greater understanding of the molecular
mechanisms underpinning embryo development, and potentially allowing us to improve in vitro embryo culture for clinical,
research, and agricultural purposes.

1. Cheng, Y., Feng, Y., Jansson, L., Sato, Y., Deguchi, M., Kawamura, K., Hsueh, A.J., 2015. Actin polymerization-
enhancing drugs promote ovarian follicle growth mediated by the Hippo signaling effector YAP. Faseb J, FASEB J 29,
2423-30. https://doi.org/10.1096/fj.14-267856

2. Guzel, Y., Bildik, G., Oktem, O., 2018. Sphingosine-1-phosphate protects human ovarian follicles from apoptosis in vitro.
Eur J Obstet Gyn R B, Eur J Obstet Gynecol Reprod Biol 222, 19-24. https://doi.org/10.1016/j.ejogrb.2018.01.001

3. Jee, BC., Jo, JW.,, Suh, CS., Kim, SH., 2011. Dose-dependent effect of sphingosine-1-phosphate in mouse oocyte
maturation medium on subsequent embryo development. Gynecol Obstet Inves, Gynecol Obstet Invest. 72, 32—-36.
https://doi.org/10.1159/000322222
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Chasing their own tail: Malate dehydrogenase 1B is a testis-enriched energy protein
required for progressive sperm swimming motion and male fertility.
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To reach the site of fertilization, sperm must swim through the viscous fluid of the female tract. This and other processes,
such as hyperactivated sperm motility and the acrosome reaction, likely require ATP production. We recently identified a
high-confidence loss of function mutation in a previously uncharacterised malate dehydrogenase (MDH1) paralogue,
MDH1B. Canonical MDH1 is a cytoplasmic enzyme that translocates electrons generated during glycolysis into the electron
transport chain for ATP payoff. To characterise the function of MDH1B, we produced a knockout mouse model. Mdh1b
knockout males are sterile but have histologically normal spermatogenesis and produced normal numbers of
morphologically normal, motile sperm. MDH1B is localised to the mitochondrial sheath in mouse sperm and Mdh1b
knockout sperm exhibit a ‘stiff midpiece’ phenotype that results in beat cycle asymmetry, reduced flagellar amplitude and
inefficient power dissipation. Further analysis of free-swimming sperm revealed that in fluids of increasing viscosity, sperm
lacking Mdh1b display precocious rolling suppression and swim in circles compared to wildtype. Both the rolling suppression
(3D) and circular swimming (2D) can be rescued with the addition of exogenous ATP, suggesting that MDH1B plays a vital
role in the supply of ATP to the sperm in situations of physical challenge. Furthermore, following mating, sperm from Mdh1b
knockout mice fail to reach the site of fertilisation in the female reproductive tract. Collectively these data reveal MDH1B as
an essential regulator of mouse, and likely human, male fertility and suggest that MDH1B plays a vital role in the supply or
production of ATP required for sperm motility through viscous fluid.




Novel insights into mouse sperm membrane proteins and surface remodelling during
capacitation
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A critical stage of sperm maturation, termed ‘capacitation’, occurs while spermatozoa transit the female reproductive tract,
and consists of a series of physiological and biochemical changes that ultimately afford spermatozoa the ability to recognise
and fertilise an oocyte. Given the translationally quiescent nature of mature sperm cells, capacitation is largely supported by
protein remodelling and post-translational madifications, with these events also driving the remodelling of the sperm surface
architecture necessary for oocyte adhesion. Despite decades of research, the extent of sperm surface remodelling and the
identification of the entities responsible for sperm-oocyte binding are yet to be fully elucidated. In this study, we have utilised
a combination of comparative proteomic profiling and in silico analysis to identify membrane proteins in mouse spermatozoa
immediately upon retrieval from the epididymis (non-capacitated), and after in vitro capacitation (capacitated). Using label-
free quantification via high-resolution LC-MS/MS, we identified 1,745 and 1,562 insoluble proteins from non-capacitated and
capacitated spermatozoa, respectively. Of the 684 membrane proteins identified, subsequent in silico analysis revealed a
subset of 64 proteins from non-capacitated-, and 58 from capacitated spermatozoa that are universally characterised as
‘membrane’ proteins, with several not previously described or annotated in the sperm membrane, including carbohydrate
binding proteins, such as malectin. These proteins may therefore represent new candidate receptors for binding of the
glycoprotein rich zona pellucida matrix that surrounds the oocyte. Notably, we also identified a small number of proteins
unique to either non-capacitated or capacitated spermatozoa that offer new insights into the surface changes that precede
successful fertilisation. Such changes are of considerable interest in terms of informing rational avenues towards
distinguishing fully functional sperm for use in assisted reproductive technologies.

Novel pharmacology following heteromerisation of the angiotensin Il type 2 receptor and
the bradykinin type 2 receptor
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Background: Receptor heteromerisation is the phenomenon whereby two different receptors form a functional complex that
attains unique pharmacological properties. Consequently, receptor heteromers can be considered novel drug targets, with
the potential to achieve greater therapeutic selectivity and specificity. The angiotensin Il type 2 (ATy) receptor and
bradykinin type 2 (Bo) receptor are both promising drug targets in their own right (for cardiovascular and other diseases),
and the existence of a heteromer that forms between the two could allow improved specificity of targeting. The two
receptors have some overlapping pharmacology, such as nitric oxide-mediated vasodilation, and there is some evidence
that observed functional interactions may occur as a result of heteromerization (1).

Aim: Investigation of evidence for heteromerization of the AT receptor and the B receptor.

Methods: AT receptor and By receptor pharmacology and potential heteromerisation was investigated in HEK293FT cells
using various bioluminescence resonance energy transfer (BRET)-proximity based assays. These assays allow real time,
live cell monitoring of proximity between biomolecules of interest, such as receptors and signalling proteins, or receptors
and ligands, and therefore produce physiologically relevant, real time pharmacological data.

Results: Heteromerisation of the ATy receptor and By receptor was confirmed with assays showing recruitment of various
signalling and regulatory proteins proximal to AT receptors only upon By receptor coexpression and activation. Additionally,
the close proximity between the two receptors was also demonstrated with the NanoBRET ligand-binding assay (2).
Attainment of novel pharmacology (Ga, coupling) was observed upon heteromerisation, which did not occur with either
receptor alone.

Discussion: Our study has confirmed the heteromerisation of the ATy receptor and B receptor, and showed that this

results in the attainment of novel pharmacology. Further studies will aim to reveal the physiological consequences of this
heteromerisation.

1. 1. Abadir PM, Periasamy A, Carey RM, Siragy HM. Angiotensin |l Type 2 Receptor—Bradykinin B2 Receptor Functional
Heterodimerization. Hypertension. 2006;48(2):316-22.

2. 2. Johnstone EKM, See HB, Abhayawardana RS, Song A, Rosengren KJ, Hill SJ, et al. Investigation of Receptor
Heteromers Using NanoBRET Ligand Binding. Int J Mol Sci. 2021;22(3):1082.



Modulation of mineralocorticoid receptor (MR) signalling with AZD9977 for the treatment of
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Impact of oral contraception on screening for primary aldosteronism
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Primary aldosteronism and oral contraception (OC) can both cause hypertension in young women. However, the effect of
OC on the screening test for primary aldosteronism, the aldosterone to renin ratio (ARR), is not clear and has not been
studied in a large cohort.

To understand how OC affects the ARR, we analysed data from the female offspring (Gen2) of women enrolled in the Raine
Study, a population-based birth cohort, who had blood pressure (BP) measurements, stored blood samples for aldosterone
and renin measurements, and information about OC use at age 17y and/or age 27y.

The current analyses included 484 female participants at 17y (333 OC non-users and 151 OC users) and 486 at 27y (251
OC non-users and 235 OC users). Serum aldosterone concentration was significantly higher in OC users than non-users at
17y (median 486 pmol/L vs 347 pmol/L, p<0.001). Renin concentration was significantly lower in OC-users at both 17y (13.4
mU/L vs 20.6 mU/L) and 27y (9.2 mU/L vs 11.8 mU/L), hence the ARR was significantly higher in OC-users compared to
non-users at both 17y (31.5 vs 18.3) and 27y (27.3 vs 21.1). The proportion of participants with ARR > 70 pmol/mU (current
threshold for PA detection) was significantly higher in OC-users at both 17y (12.6% vs 2.1%) and 27y (6.4% vs 0.4%),
however, they had comparable BP to those with ARR < 70 pmol/mU. OC use at any age abolished the relationship between
ARR at 17y and BP at 27y that was previously described in non-OC users1.

Overall, our data suggest that OC use can cause a false positive ARR which may lead to unnecessary investigations for
primary aldosteronism. Hence, alternative contraception should be considered in women being evaluated for primary
aldosteronism, especially if the initial ARR is abnormal.

1. .Yang J, May Gwini S, Beilin LJ, et al. Relationship Between the Aldosterone-to-Renin Ratio and Blood Pressure in
Young Adults: A Longitudinal Study. Hypertension 2021;78(2):387-96.
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Primary aldosteronism caused by unilateral adrenal disease can be identified by adrenal vein sampling (AVS) and treated

by adrenalectomy1. A recent study suggested that patients whose resected adrenal tissue contains a CYP11B2
(aldosterone synthase) staining adenoma (classical pathology) are more likely to be cured than those whose resected

adrenal contains micronodules (non-classical pathology)z. We have reported that AVS outcomes before and after the use of
ACTH stimulation can be discordant (median lateralisation index = 4 pre-ACTH to <4 post-ACTH), with the loss of

lateralisation post-ACTH affecting 18% of patientsS. We hypothesise that AVS discordance may predict both adrenal
histopathology and surgical outcomes.

We performed a retrospective analysis of AVS results, histopathology, and surgical outcomes in 41 patients who underwent
AVS and adrenalectomy at Monash Health between 2009-2020.

Of the 32 patients with concordant lateralisation on AVS both pre- and post-ACTH, 9 demonstrated classical pathology, 6
had non-classical pathology and 11 had mixed pathology. 6 did not stain for CYP11B2. 18 patients achieved complete
biochemical cure with a normalised aldosterone renin ratio at 3 — 12 months post-surgery, while 8 patients had missing post-
operative data. Of the 9 patients with discordant lateralisation on AVS, none had pure classic pathology while 1 had non-
classical and 7 had mixed pathology. Among this group, from 5 patients with post-operative biochemical data, 4 achieved
complete cure while 1 had partial cure with persistently abnormal aldosterone to renin ratio.

In summary, patients with concordant results pre- and post-ACTH stimulated AVS are more likely to display a CYP11B2
positive adenoma and achieve complete surgical cure. Conversely, patients with AVS discordance are more likely to display
non-classical or mixed pathology and lower rates of clinical cure. Hence, ACTH stimulation may be a valuable tool in AVS to
identify “falsely lateralising” PA and decrease the risk of unsuccessful surgery.

1. Diagnosis and treatment of primary aldosteronism Reincke M, Bancos |, Mulatero P, Scholl Ul, Stowasser M, Williams
TA. Diagnosis and treatment of primary aldosteronism. The Lancet Diabetes & Endocrinology. 2021 Dec 1;9(12):876-92.

2. Single-Center Prospective Cohort Study on the Histopathology, Genotype, and Postsurgical Outcomes of Patients With
Primary Aldosteronism Meyer LS, Handgriff L, Lim JS, Udager AM, Kinker IS, Ladurner R, Wildgruber M, Knésel T,
Bidlingmaier M, Rainey WE, Reincke M. Single-Center Prospective Cohort Study on the Histopathology, Genotype, and
Postsurgical Outcomes of Patients With Primary Aldosteronism. Hypertension. 2021 May 24: HYPERTENSIONAHA-121

3. Utility of adrenocorticotropic hormone in adrenal vein sampling despite the occurrence of discordant lateralization Chee
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Background

Adrenal vein sampling (AVS) is integral to identifying cases of surgically remediable unilateral primary aldosteronism (PA),
however, is technically challenging, limiting its overall success. The administration of intra-procedural synthetic
adrenocorticotrophic hormone (ACTH), conventionally as a 250mcg bolus or 50mcg per hour infusion, increases cortisol
and aldosterone secretion and can improve successful adrenal vein sampling, however, may mask lateralisation.

Aim
The primary aim of this study was to assess if AVS performed with ultra-low dose ACTH infusion masks lateralisation.

Methods

Retrospective review of results of consecutive AVS procedures (n=21) performed both with and without ultra-low dose ACTH
infusion at 1.25mcg per hour (1). Successful adrenal vein (AV) cannulation (the selectivity index) was defined by an AV to
peripheral vein cortisol ratio >2.0 pre-ACTH and >4.0 post-ACTH. Lateralisation was defined by an aldosterone-to-cortisol
ratio of the dominant to non-dominant adrenal vein >3.0 pre-ACTH and >4.0 post-ACTH (the lateralisation index). ACTH
was measured at baseline and immediately following unstimulated AVS and again following stimulated AVS. Histological
confirmation of pathology following unilateral adrenalectomy was sought where available.



Results

Bilateral AV cannulation was successful in 86% of procedures pre-ACTH and 90% post-ACTH. The number of studies that
lateralised improved from 57% pre-ACTH and 43% post-ACTH to 71% in the combined AVS. Lateralisation results were
discordant in 43% of cases, including 29% in which lateralisation was masked by ACTH, and 14% in which lateralisation
was identified only with ACTH stimulation. Of these, 22% were confirmed histologically as adenomas and 22% as adrenal
hyperplasia, with the remainder awaiting surgery. ACTH levels were highest at baseline and lowest following ACTH-
stimulated AVS.

Conclusion

AVS performed with ultra-low dose ACTH masked lateralisation and did not obviate the need for non-ACTH AVS; however,
combined AVS both with and without ultra-low dose ACTH improved the overall diagnostic yield, facilitating the identification
of additional cases of surgically curable unilateral PA.

1. 1. Espiner EA, Ross DG, Yandle TG, Richards AM, Hunt PJ. Predicting surgically remedial primary aldosteronism: role of
adrenal scanning, posture testing, and adrenal vein sampling. J Clin Endocrinol Metab. 2003; 88: 3637-44
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Continuous glucose monitoring (CGM) systems that require calibration are known to add management burden for people
with diabetes. CGM calibration likely also adds additional burden for users of automated insulin delivery, although transition
between calibration-requiring and calibration-free systems has not been previously been explored qualitatively. Therefore,
we aimed to evaluate the experiences of people with type 1 diabetes who transitioned from a calibration-based to a
calibration-free CGM while using an Advanced Hybrid Closed Loop (AHCL) system.

Two semi-structured interviews were conducted among users of an Advanced Hybrid Closed Loop (AHCL) system. The first
interview was conducted =20 weeks after starting the use of the calibration-requiring sensor, with the follow-up interviews
conducted 24 weeks following Calibration free CGM use. Interviews were transcribed independently and analyzed using
NVivo 12 pro. Thematic analysis was used to identify key themes and subthemes.

Fifteen participants were interviewed to reach thematic saturation. These participants had a mean age of 24.9 years (range
7-65). At baseline mean diabetes duration was 14.5 years (+/-10.9) , mean Hba1c of 54.8 mmol/mol (+/-10.2) and Time in
range of 75.4% (+/-11.6). Non-Europeans represented 13% of participants and 67% were female. Participants reported a
progressive improvement in digital integration, lifestyle integration and device trust following transition to calibration free
CGM. They also reported more convenient calibration ,reduced overall capillary glucose assessment, increased device
satisfaction and reduced burden of diabetes care following transition to calibration free devices. Negative aspects reported
included perceptions of reduced sensor duration compared with CGM systems utilised in other AHCL devices and impaired
integration with mobile devices.

In conclusion, calibration free CGM is an acceptable and trusted component of contemporary automated insulin delivery
systems as it reduces diabetes burden while simultaneously supporting improved glycemic outcomes.
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Aims: IGF-1 acts downstream of GH mediating many of its effects. It is the recommended screening test for acromegaly, in
evaluating pituitary incidentalomas and possible hypopituitarism. Case-based observations suggest elevated IGF-1 may
occur in patients without acromegaly. The aims were to 1) identify the frequency of elevated IGF-1 without evidence of GH



excess, and 2) to examine potential differences in relevant medications and comorbidities between people with an elevated
IGF-1 compared to a control group matched for age, sex, gonadal and pituitary status.

Methods: All people whose IGF-1 was measured at a single reference laboratory between Dec 18t 2018 — Dec 15t 2020
were identified. Electronic records of those with at least one IGF1 >1.1x the upper limit of the age-matched reference range
were appraised to determine; 1) documentation of acromegalic features, 2) presence of relevant comorbidities and
medication use, and 3) further investigation to exclude pathological GH excess. There were 2759 IGF-1 samples measured
in 1963 people 218 years, over the specified period. Out of these, 204 had IGF-1 >1.1 times the upper limit of the age-
matched reference range. 102 cases (61M, 41F) met inclusion criteria, and were matched to 102 controls with a normal
IGF-1.

Results: There were significant differences in the frequency of dopamine agonist use (19/102 cases vs 6/102 controls,
OR=3.66, 95%CI: 1.45-9.29, P=0.009) and chronic kidney disease (CKD) (14/102 cases vs 4/102 controls, OR=3.90,
95%Cl: 1.28-11.14, P=0.024).

Conclusion: Out of 1963 patients having IGF-1 measured, 102 (5.2%) had an elevated IGF-1 where there was no known
acromegaly, GH replacement or glucocorticoid excess. There were significant associations with dopamine agonist use and
CKD. While assay imprecision, intra-individual biological variability and accuracy of reference ranges probably represent the
main influences on the prevalence of elevated IGF-1, we have identified two additional factors which should be considered.

A retrospective analysis of the prevalence of hypocalcaemia and hypophosphataemia post
intravenous ferric carboxymaltose and iron polymaltose in the inpatient setting

Lauren Burragg1, Syndia Lazarus1, Carel Pretorius?

1. Department of Endocrinology and Dlabetes, Royal Brisbane and Women's Hospital, Brisbane, QUEENSLAND, Australia
2. Department of Chemical Pathology, Royal Brisbane and Women's Hospital, Brisbane, Queensland, Australia

Hypophosphataemia following intravenous iron infusion is increasingly recognised, mediated by inhibition of fibroblast
growth factor 23 (FGF23) degradation, renal phosphate wasting and reduced calcitriol (1,2). Hypophosphataemia
prevalence after intravenous iron infusion is 45-75% (3,4,5). Significant hypocalcaemia after iron infusion has rarely been
reported (3,6,7,8) and the frequency of hypocalcaemia following intravenous iron in the inpatient setting has not been
characterised.

In this single-centre retrospective study, we sought to characterise changes in plasma calcium and phosphate following
intravenous iron in inpatients. We hypothesized that hypocalcaemia occurred more frequently following iron infusion, and
was more likely to occur with concurrent vitamin D deficiency.

All inpatients who received intravenous iron polymaltose or ferric carboxymaltose at the Royal Brisbane and Women'’s
Hospital from January 2020 to September 2021, who had a general chemistry blood test within ten days prior to and
following infusion, were included. We extracted all available results for corrected calcium (CCa) and phosphate (PO4) for 21
days before and after iron infusion. Seven-hundred-and-eighty-seven patients with 9168 blood samples were included.

The results showed a mean pre-infusion PO4 of 1.17mmol/L (range 0.47-1.91mmol/L) and post-infusion PO4 of 1.00mmol/L
(range 0.33-1.85mmol/L), confirming a reduction in phosphate after iron infusion (p<0.0001). A significant increase in
hypophosphataemia frequency after infusion was also demonstrated (7% vs 33%; p<0.0001). The temporal course of
hypophosphataemia is shown in Figure 1. There was no significant difference between mean pre-infusion and post-infusion
CCa, or in hypocalcaemia frequency. However, the temporal change in CCa showed an early post-infusion increase before
a late decrease (Figure 2), suggesting an inverse relationship to PO4. Vitamin D levels were only available for 307 patients,
however, deficiency was not associated with hypocalcaemia or hypophosphataemia occurring after iron infusion. In
conclusion, our results confirmed significant hypophosphataemia following intravenous iron but did not demonstrate
significant hypocalcaemia.
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Figure 1. Mean change in absolute PO4 versus day number
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Assessment of the clinical utility of plasma C-telopeptide (CTX) versus N-telopeptide (NTX)
of type 1 collagen in metabolic bone disease

Kirsty Fisher1, Ee Mun Lim!
1. Chemical Pathology / Endocrinology, PathWest / Sir Charles Gairdner Hospital, Nedlands, WA, Australia

Background: Bone turnover markers are used in the management of metabolic bone diseases. The commonly available
bone resorption markers are C- and N-terminal telopeptide of type 1 collagen (CTX and NTX respectively) in monitoring
patients with osteoporosis.

Aim: To assess the clinical utility of plasma CTX (ng/L) versus urine NTX (nmol BCE/mmol creatinine).

Methods: Fasting Metabolic Bone Study is a set of biochemistry tests (based on venous blood and urine samples after an
overnight fast) requested for investigation and management of patients with metabolic bone diseases. From May to July
2022, PathWest laboratory dual reported CTX and NTX in all FMBS (NTX was the bone resorption marker since October
2004). Clinical details were identified from pathology request forms and available electronic medical records. To date, 232
out of 453 studies have been reviewed.

Results: We excluded patients with renal impairment (n=20) and age <30 (n=21). Given the sex specific reference
intervals, our initial analysis was based on 151 female patients (NTX <50 nmol BCE/mmol creatine and CTX <800 ug/L). In
our laboratory, bone resorption is well suppressed when NTX <20 nmol BCE/mmol creatinine and CTX <280 ng/L.

There was no correlation between NTX and CTX. The correlation coefficient was 0.45 when NTX 20-50 nmol BCE/mmol
creatinine was compared to CTX, and 0.52 when CTX 280-800 mg/L was compared to NTX. There were 33 patients with
suppressed NTX <20 but 7/33 (21%) had CTX >280 ug/L. Of the 19 patients on denosumab, 10 patients had suppressed
NTX with corresponding CTX <90 ng/L. Further analysis will be performed in patients on bisphosphonate and menopausal
hormone therapy.

Conclusion: Preliminary data identifies no clear correlation between NTX and CTX. If bone turnover markers are used in
clinical management of patients, it is important to monitor with one specific marker.

Relationship between volume and type of alcohol consumption and bone mineral density in
men

Andrew Peel1, David Jesudason1, Gary Wwittert!
1. Central Adelaide Local Health Network, Adelaide, South Australia, Australia

Background: There is conflicting data relating to the effect of volume and type of alcohol consumed on bone mineral density
(BMD).

Aim: Determine the cross sectional and longitudinal associations between amount and type of alcohol consumption and
BMD in a community dwelling cohort of middle-aged to older men. We hypothesised that both volume and type of alcohol
consumed impact on BMD

Methods: Participants (n=693) were derived and representative of the Florey Adelaide Male Aging Study (FAMAS) cohort
(n=1195). Bone density was determined by dual energy X-ray absorptiometry at commencement and 5-year follow-up.
Alcohol consumption was determined through Cancer Council Victoria Diet Questionnaire for Epidemiological Studies
Version 3.1, and was classified into beer (high/low concentration), red wine, white wine and port/sherry/spirits. Multivariable
regression was performed to assess cross sectional and longitudinal associations between types of alcohol intake and
BMD.

Results: Oestrogen concentration alone was different between the FAMAS cohort and analysis cohort (Wilcox sign-rank test
p = 0.015). Cross-sectionally, whole-body BMD was not associated with type or volume of alcohol consumed. Spinal BMD

was inversely associated with volume of low strength beer consumption 8 -0.021 g/cm2 (95% CI -0.034, -0.008, p<0.001).
Longitudinally, there was no association between volume or type of alcohol consumption and whole-body BMD (corrected

for baseline). Change in spinal BMD was inversely associated with change in full strength beer consumption 3 -0.006 g/cm2
(95% CI-0.012, -0.001, p = 0.030).

Conclusion: In middle-aged to elderly men, volume or type of alcohol consumption does not appear to be associated with
whole body BMD in small volumes. There appears to be a relationship between beer consumption and changes in spinal
BMD compared to other forms of alcohol. Further research is required to determine the underlying cause of beer associated
changes in BMD.

1. Papaioannou A, Kennedy CC, Cranney A, Hawker G, Brown JP, Kaiser SM, et al. Risk factors for low BMD in healthy
men age 50 years or older: a systematic review. Osteoporosis international : a journal established as result of
cooperation between the European Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA.
2009;20(4):507-18.

2. Berg KM, Kunins HV, Jackson JL, Nahvi S, Chaudhry A, Harris KA, Jr., et al. Association between alcohol consumption
and both osteoporotic fracture and bone density. The American journal of medicine. 2008;121(5):406-18.

3. Tucker KL, Jugdaohsingh R, Powell JJ, Qiao N, Hannan MT, Sripanyakorn S, et al. Effects of beer, wine, and liquor
intakes on bone mineral density in older men and women. The American journal of clinical nutrition. 2009;89(4):1188-96.



The association between asymptomatic vertebral fractures and mortality risk in older
participants in CaMOS.

Aree AY Yapoudjianz’ 1, Jacqueline Center’
1. Skeletal Diseases, Garvan Institute of Medical Research, Sydney, NSW, Australia
2. UNSW, Willoughby East, NSW, Australia

Clinical vertebral fractures are the most common osteoporotic fracture and are associated with increased mortality risk.
However, 2/3 of these are asymptomatic (AVFs) and do not come to medical attention. The role of AVF on mortality risk is
unknown.

Aims: This study aimed to determine the association between AVFs and mortality risk in older participants.

Methods: Participants, aged 50+ from the Canadian Multicentre Osteoporosis Study, were followed for 17 years. AVFs were
determined at baseline from spine X-rays by trained radiologists using the Genant Method of grades 1, 2 and 3 according to
respective 20-25%, 25-40% and >40% loss of vertebral height. Mortality risk for maximum grade and number of AVFs were
evaluated using gender-specific Cox-proportional hazards models, adjusted for age and multi-morbidities.

Results: The cohort included 1755 men and 4442 women, of which 254 (14.5%) and 611 (13.8%), respectively, had an AVF.
There was 8.6%, 4.3% and 1.5% of men with a maximum grade of 1,2 and 3 respectively and 6.6%, 4.8% and 2.4% for
respective groups in women. There were 450 deaths in men and 795 in women over 71703 person-years. Kaplan-Meier
curves demonstrated increased mortality risk only for grades =2. Therefore, grade 1 AVFs were included with no fracture in
the Cox-model.

Maximum grade 2 was associated with increased mortality risk by 1.14 (0.76-1.72) and 1.08 (0.81-1.42) and maximum
grade 3 with 1.46 (0.85-2.54) and 1.61 (1.17-2.23) for men and women respectively.

Mortality risk was further increased by increasing number of AVFs; by 1.31 (0.69-2.48) and 1.45 (1.05-1.50) for 2+ AVFs in
men and women respectively.

Conclusion: Moderate to severe AVFs were associated with poorer outcomes in patients and thus should be considered for
treatment in the clinical setting. Further research is required to determine whether the excess mortality is mediated by
subsequent increased fracture risk.

The Psychological Impact of Trauma

Loretta White'
1. Starship Hospital, New Zealand

Loretta will present on the Psychological Impact of Trauma. She will first start by discussing what trauma is and the different
types of trauma a person might experience, including acute, complex, and developmental trauma and criteria for post-
traumatic stress disorder (PTSD). She will discuss the ACE’s study and model of how adverse childhood experiences
influence health and wellbeing throughout the lifespan. She will then discuss how trauma affects a person’s development,
brain, relationships and functioning but highlight that there can be resilience following trauma. Loretta will consider the
trauma faced by families with children with paediatric health conditions and discuss how this might present in the families
that we work with.

Trauma-informed family assessment and interventions

Anne Sinclair’

1. Hunter New England Health, Newcastle, NSW, Australia

Trauma is recognised as the psychological and emotional damage from a life threatening event. Trauma informed
assessment is important in healthcare to understand the history of trauma for children and families and how this has
impacted upon their psychosocial functioning and resilience. An understanding of trauma can problem more appropriate
support, therapeutic interventions and referrals for each member of the family. Trauma informed care then involves core
principles of establishing safety, trust, choice, collaboration, empowerment and respect for diversity.

Providing trauma-informed care to children or teenagers with diabetes and their family
members

Gilli Lewis'
1. Wellington Regional Hospital, Wellington, WELLINGTON, New Zealand
In this session | will explore how education and service delivery needs to be amended for children and caregivers who have

experienced trauma prior to or at diagnosis of type 1 diabetes. | will do this by providing a couple of case examples
illustrating how assessment of trauma experienced can help inform care strategies with children, teenagers and their



caregivers. | will describe some of different ways in which education and care can be delivered to help children and their
caregivers heal from the trauma they have experienced.

(Ullrich)-Turner syndrome almost a century after the initial descriptions: insights that Otto
and Henry could not have imagined

Charmian A Quiglgy_1

1. Northern Sydney Endocrine Centre, St Leonards, NSW, Australia and Sydney Children's Hospital, Randwick, NSW,
Australia

Advances in endocrine care of girls with Turner syndrome (TS) have been incremental, rather than fundamental. Over the
past 30 years growth hormone regimens have been massaged to optimize height outcomes, with recent evidence
supporting treatment initiation in the preschool years to prevent growth failure, rather than waiting for the inexorable
development of short stature. Similarly, sex hormone replacement has evolved from the intentionally delayed initiation of
puberty in the mid-teens, using large doses of conjugated oral estrogens extracted from the urine of pregnant mares, to
more physiologically-timed administration of transdermal low-dose synthetic estradiol.

However, the critical insights into TS pathophysiology have come from the field of genetics. After Ford’s 1959 discovery of
the underlying ‘sex chromosome anomaly progress was slow, with almost 40 years elapsing until identification of the first
gene unequivocally implicated in the TS phenotype: the short stature homeobox-containing gene (SHOX). Recent advances
have been driven by sophisticated genetic technologies focusing on 3 groups of candidates: pseudoautosomal genes, X-Y
gene pairs and genes that escape X-inactivation. These approaches have identified dosage-sensitive genes associated with
conditions that contribute to the morbidity and early mortality of TS, including urinary tract anomalies, autoimmune
disorders, sensorineural hearing loss, premature ovarian failure and aortopathy.

One of the most striking findings has come from epigenetic analyses that have revealed generalized hypomethylation of the
45,X genome, affecting the autosomes as well as the X chromosome. In addition to disturbing the regulation of downstream
gene networks, this fundamental genetic malfunction may predispose to meiotic non-disjunction, resulting in the sex
chromosome aneuploidy underlying TS. Complementing the basic molecular/genetic analyses, studies of clinical cohorts
provide insights into neurodevelopmental variations associated with the cognitive and behavioral profile of TS. For
example, high-resolution structural MRI scans have demonstrated region-specific reduction in brain grey matter growth
during the teenage years in girls with TS, with differential effects associated with parent-of-origin of the retained X
chromosome. The brain volume deficit was exacerbated by estrogen deficiency, raising further concerns regarding delayed
estrogen replacement in these hypogonadal girls. In another study, reduced grey matter volume was detectable as early as
one year of age, indicating likely prenatal onset of the TS neuroanatomic phenotype.

Despite these significant advances, diagnosis remains delayed for many affected girls and women, undermining the
potential value of early intervention strategies. Non-invasive prenatal testing has so far shown limited predictive value for
TS. However, an intriguing new bioinformatic approach to aid early diagnosis uses a highly accurate computer-based tool
for pattern recognition of TS facial features. Unraveling the genetic and biological basis for TS pathophysiology,
accompanied by earlier identification of those who escape perinatal diagnosis, offers the opportunity to mitigate some of the
multisystem problems of TS.

Endocrine abnormalities in Prader Willi syndrome

Mark Harris’

1. Queensland Children’s Hospital, South Brisbane, QUEENSLAND, Australia

Prader Willi syndrome is a complex neurodevelopmental disorder. Many of the hallmark clinical features appear to result
from hypothalamic dysfunction. Endocrine disorders associated with this condition include obesity, type 2 diabetes, growth
hormone deficiency and hypogonadism. Central adrenal insufficiency and TSH deficiency have also been reported. This
presentation will review these endocrine disorders from a developmental perspective and discuss current therapies.

Klinefelter syndrome - from birth and beyond

Penny Hunt'
1. Christchurch Hospital, Christchurch, New Zealand

Klinefelter's syndrome (KS;47XXY) is the most common sex chromosomal anomaly affecting 1:650 newborn males. The
classic phenotype of tall stature, gynaecomastia and small testes occurs in adolescence / adulthood, with specific difficulties
in learning and socialization frequently noted in childhood. Despite huge advances in medical knowledge over the years, the
majority of affected males remain undiagnosed. The spectrum of disease in Klinefelter’s syndrome through the ages will be
reviewed, together with treatment strategies including the current role of assisted reproductive technology.



Effect of the Polynesian-specific CREBRF gene variant on lactogenic activity during mouse
pregnancy

Cameron Young‘1, Dave Grattan1, Sharon Ladyman1

1. University of Otago, Dunedin

The recent discovery of a Polynesian-specific gene variant with links to metabolic function shows promise as a potential
drug target for treating metabolic disorders. The missense variant, termed R458Q, of the CREBRF (CREB3 regulatory
factor) gene, has been associated with an increase in body mass index and yet, almost paradoxically, protection against
type-2 diabetes. This gene variant has also been shown to be protective against the development of gestational diabetes
mellitus (GDM) althought the mechanisms underlying this effect are yet to be elucidated. It has been shown in rodents that
the hormones prolactin and its homologue, placental lactogen, play a key role in driving maternal adaptations of glucose
regulation, and dysfunction of these adaptations can contribute to the development of GDM. Here, we aimed to use a
mouse model with a ‘knock in’ of the R458Q gene variant of CREBRF to investigate if this gene variant leads to increased
secretion of these pregnancy hormones conferring a ‘gain-of-function’ protective mechanism. First, we characterised
prolactin secretion patterns in early pregnancy in control and R457Q CREBRF gene knocked-in (KI) mice fed either a
standard diet or a high fat diet. Tail tip blood samples were collected at 8 time points over a 24 hour period in early
pregnancy and prolactin was measured using a highly sensitive enzyme-linked immunosorbent assay (ELISA). A terminal
blood sample was collected in late pregnancy (day 16) to measure total lactogenic activity using a live cell bioassay. In early
pregnancy, Kl mice have significantly higher prolactin levels compared to wildtype mice, in both the HFD-fed and control diet
fed groups (2-way ANOVA, Effect of genotype P=0.0178, n=5-7 per group). These results support the hypothesis that
enhanced prolactin secretion during pregnancy could contribute to the protective effect of this CREBRF gene variant in the
development of gestational diabetes.

Functional genomics for premature ovarian insufficiency: gene discoveries and patient
diagnoses with clinical impact

Elena J Tucker’ 2, Sylvie Jaillards, Shabnam Bakhshalizadeh': 2, Katrina M Bell1, Daniella Hock4, EricaE Daviss,
Farrid UIIah5, Brianna L KIine1, Gorjana Robevska1, Jocelyn van den Bergen1, Chloe Hanna'' & 2, Katie L Ayers1’ 2,
Philippe Touraine7, Sadishkumar Kamalanathans, Gary Himeg, David A Stroud4, Andrew H Sinclair’ 2

1. MCRI, Parville, VIC, Australia

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

. Service de Cytogénétique et Biologie Cellulaire, , F-35033, Rennes, France, CHU Rennes, Rennes, France

. Bio21 Molecular Science & Biotechnology Institute, Parkville, Australia

. Stanley Manne Children’s Research Institute, Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, USA

. Department of Paediatric and Adolescent Gynaecology, Royal Children’s Hospital, Melbourne, VIC, Australia

. Department of Endocrinology and Reproductive Medicine, AP-HP, Paris, France

. Department of Endocrinology, Jawaharlal Institute of Postgraduate Medical Education and Research, Puducherry , India
9. Stem cell genetics and Drosophila models of human disease Lab, University of Melbourne, Parkville , Australia

The aim of this research program is to use genomic sequence analysis to identify the genetic cause of a major form of
female infertility, premature ovarian insufficiency (POI). POl is characterised by amenorrhea and elevated follicle stimulating
hormone before the age of 40. It can be an isolated condition or syndromic and associated with various co-morbidities such
as cancer predisposition, hearing loss, neurodegeneration or muscle weakness.

We have studied a diverse cohort of over 100 young women with POI using whole exome sequencing, followed by gene-
centric and variant-centric filtration to identify likely causative genes and variants. The role of candidate variants in POI
pathology was validated using various approaches such as the study of patient cell lines, modelling in Drosophila or
zebrafish and in-vitro functional assays.

This approach has led to multiple novel POI gene discoveries, such as TP63, TFAM, MRPL50, HROB, RECS8, and GGPS1.
These discoveries have highlighted the important role of mitochondria and meiosis for ovarian functioning. For example, we
have established TFAM and MRPL50 as novel syndromic POI genes. We demonstrated disrupted mitochondria in patient
cell lines, and abnormal ovarian development and function in zebrafish or Drosophila with disruption of the orthologous
genes. We have also shown that genomic sequencing can alter and improve patient management and outcomes. For
example, in several cases exome sequencing identified syndromic POI before its full clinical manifestation. This enabled
surveillance and early intervention for associated co-morbidities, such as hearing loss, cancer or neurodegeneration.
Although not yet incorporated into clinical guidelines for the management of women with POI, our study demonstrates that
genomic sequencing has the potential to enable new diagnoses and to change outcomes for women with this relatively
common form of infertility, while also providing new insights into ovarian biology and pathology.
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Genome wide association study meta-analysis finds DENND1A, C80rf49 and XBP1
associated with lean PCOS.

Kharis Burns® 2, Benjamin Mullin® 4, Loes Moolhuijsens, Ky’Era Actkinse, Jaakko Tyrmi7’ 8, Cecilia Lindgreng’ 10, 11,
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Lean and obese women with Polycystic Ovary Syndrome (PCOS) display different clinical characteristics, implying a
different pathophysiology depending on body mass index (BMI). PCOS phenotypes, stratified by BMI, are potentially
genetically distinct.

This study aimed to detect genotype differences between lean and overweight/obese PCOS-affected women and explore
distinctions in genetic architecture based on BMI.

Case-control genome-wide association study (GWAS) data from Caucasian PCOS-affected women and controls were
pooled from six international PCOS research groups, and separated according to three BMI stratifications (lean
BMI<25kg/m2, overweight BMI >25-<30kg/m2 and obese BMI >30kg/m2). A meta-analysis of GWAS data (Meta-GWAS)
from each BMI tier was performed.

The population comprised 257,155 women (6,273 cases and 250,822 controls) from Australian, American, Netherlands,
Estonian and Finnish cohorts. Almost half of the population (47.1%, n=120,983) were of lean BMI. Two genetic loci meeting
genome-wide significance (p<5x10'8) for lean PCOS were identified - rs12000707, within DENND1A (9933.3; p=1.55x10"
12) and rs2228260 within XBP1 (22q12.1; p=3.68x10'8). DENND1A is a well-recognised genetic risk locus for PCOS and is
associated with hyperandrogenism and ovulatory dysfunction. XBP1 is involved in glucose and lipid metabolism, suggesting
a plausible biological link with PCOS. The signal at XBP1 is part of a large linkage disequilibrium (LD) block containing other
genes, including CHEK2, with putative PCOS involvement.

Gene-based association testing identified C80rf49 as significantly associated with lean PCOS. C80rf49 is located in close
proximity to two other genes previously implicated in PCOS, GATA4 and NEIL2, and may be part of a PCOS-susceptibility
gene cluster on chromosome 8. The association between these genetic loci and lean PCOS is a novel finding.

The SNPs and genes identified in this study provide further evidence of distinct genetic architecture underlying lean and
overweight/obese PCOS. The identification of loci associated specifically with lean PCOS is of significant interest.

Sex dependent disruptions to the dopaminergic, GABAergic and glutamatergic systems
throughout development of preterm born guinea pigs

Roisin A Moloney_z’ 1, Julia ¢ Shaw?® 1, Hannah K Palliser? 1, Rebecca M Dysons' 4, Max J Berry3' 4, Jonathan J
Hirst? 1

1. Mothers and Babies Research Program , Hunter Medical Research Institute , Newcastle , Nsw, Australia

2. University of Newcastle, Newcastle , NSW, Australia

3. Department of Paediatrics and Child Health , University of Otago, Otago, Wellington, New Zealand

4. Centre for Translational Physiology , University of Otago, Otago, Wellington, New Zealand

Preterm birth is associated with a significantly increased risk of neurobehavioral disorders, in particular attention deficit
hyperactivity disorder (ADHD) and anxiety. These disorders are associated with disruptions to key neurotransmitter
systems, including the dopaminergic system, and the inhibitory GABAergic and excitatory glutamatergic balance. These
neurotransmitters play critical roles that control cognition and behaviour, however, are sensitive to damage. Preterm birth



results in the premature exposure to the ex-utero environment, as well as removal from the placentally derived inhibitory
neurosteroids. We propose that these damages disrupt key neurotransmitter systems which leads to the development of
neurobehavioral disorders.

Dunkin Hartley time-mated guinea pig dams were allocated to fetal collection (preterm fetal; GA62, or term fetal; GA68),
preterm induction of labour (preterm neonate; corrected postnatal day 1, or preterm juvenile; corrected postnatal day 40), or
spontaneous term labour (term neonate; 24hrs old, or term juvenile; postnatal day 40). Relative mRNA expression of key
neurotransmitter receptors in the frontal cortex were quantified by RT-PCR.

Dopamine receptor 1 (DRD1) mRNA expression was reduced in preterm male fetuses, neonates and juveniles compared to
term born (p=0.01, p=0.02, and p=0.01 respectively). GABAp receptor a6 subunit (GABRA6) expression was increased in

preterm male and female neonates compared to term born (p=0.02, p=0.03 respectively). GABAp receptor a4 subunit

(GABRA4) expression was reduced in preterm male and female juveniles compared to term born (p=0.02, p=0.03
respectively). Male and female preterm neonates had increased glutamate NMDA receptor subunit 3A (GRIN3A) expression
compared to term born (p=0.01 and p=0.03 respectively).

This study showed that preterm birth resulted in altered expression of receptors in the dopaminergic, GABAergic, and
glutamatergic pathways that persisted throughout infancy and into childhood. These long-term changes may contribute to
increased incidences of neurobehavioral disorders following preterm birth. Further studies are required to determine the
mechanisms underpinning these changes

Preconception weight loss, rather than weight loss in pregnancy, improves renal outcomes
in a mouse model of obesity

Natassia Rodrigg1’ 2, Amanda R Purcell3, Hui Chen4, Carol Pollock® 6, Sarah Glastras' 2

1. Endocrinology, Royal North Shore Hospital, St Leonards, NSW, Australia
2. Kolling Institute of Medical Researh, Sydney, NSW, Australia

3. University of Sydney, Sydney, NSW, Australia

4. University of Technology, Sydney, Sydney, NSW, Australia

5. Renal Department, Royal North Shore Hospital, Sydney, NSW, Australia
6. Kolling Institute of Medical Researh, West Pennant Hills, NSW, Australia

Maternal obesity increases risk of chronic kidney disease in the mother. In this study, we aimed to determine if
preconception weight loss with diet modification improves kidney outcomes in late gestation, over diet change in pregnancy.
Methods:C57BL/6 female mice were fed either a high-fat-diet (HFD) or chow diet for 8 weeks. To induce pre-pregnancy
weight loss, 8 HFD-fed dams were switched to chow diet pre-pregnancy 4 weeks prior to matting. This was compared to a
group of 8 HFD-fed dams who underwent ‘diet switched’ to chow diet after conception. 8 dams continued on chow as
controls and HFD for comparison. Maternal body weight and glucose tolerance were observed prior to collection of blood
and kidney samples, either prior to pregnancy or during late gestation. Serum creatinine, urinary creatinine and albumin
were measured. Gene expression within kidney tissue was measured using real-time PCR, and protein expression
measured by immunohistochemistry. Results: HFD-fed dams had increased renal expression of Insulin receptor and Fatty
acid synthase (both P<0.05) pre-pregnancy and higher Urine Albumin: creatinine ratios (UACR) compared to control
(P<0.01). In the group with ‘diet switch’ after conception, though gestational weight gain was lower than the other 3 groups
(P<0.05) and body weight similar to the control group (P<0.01), glucose tolerance was impaired compared to control
(P<0.05), and kidney tissue had increased expression of metabolic and oxidative stress markers, (8-OHDG P<0.0001, FAS,
P<0.05) compared to mice who underwent preconception weight loss. Preconception renal fibrosis markers (Collagen 1V,
Fibronectin) and UACR were significantly reduced in mice who achieved preconception weight loss compared to HFD fed
mice (P<0.05). These effects were sustained in pregnancy. Conclusion: Preconception weight loss has benefits on renal
health in the preconception period and in pregnancy overweight optimisation in pregnancy alone.

STAT3-independent actions of leptin on puberty onset and reproductive activity

Rebecca A Lord!, Megan A Inglis!, Greg M Anderson’

1. University of Otago, Dunedin Central, DUNEDIN, New Zealand

The adipose-derived hormone leptin plays an integral role in normal reproductive function. The canonical Janus kinase 2
(JAK2)/signal transducer and activator of transcription 3 (STAT3) is the most extensively studied leptin receptor (LepR)
pathway. It's well known that neural STAT3 deletion results in hyperphagia and obesity, but its reproductive role is less clear.
Previous data suggests STAT3-signalling, while critical for leptin’s effects on body-weight, may be unnecessary for
reproduction [1]. Since reproductive capacity of C57BL/6 mice is unaffected by metabolic challenges [2], this surprising
finding warrants re-evaluation on a more suitable strain. Hence, the aim of this experiment was to determine whether STAT3
knockout (KO) in a DBAJ/2 background, a strain susceptible to reproductive impairments and metabolic challenges, would
reveal the requirement for STAT3 in reproductive function.

Transgenic mice with LepR-specific-deletion of STAT3 were generated using Cre-loxP. Reproductive and metabolic effects
were explored in two background strains: C57BL/6 and DBAJ/2 (n=6-11 per group). Puberty onset was measured post-
weaning by daily visual examination of the genitalia. Reproductive cyclicity (females) and reproductive organ weight (both



sexes) were assessed as adults. Metabolic effects were assessed via body and abdominal-fat weight and fasting glucose
levels. Additionally, brain tissue was used to assess cellular leptin-responsiveness of STAT3.

Analysis of body weight revealed STAT3 KO females had significantly increased body weight (by 11 weeks [p=0.0093])
compared to controls (unpaired t-test). STAT3 KO males had normal bodyweight regulation. All STAT3 KO mice exhibited
unchanged puberty onset, estrous cyclicity, and reproductive organ weight compared to control mice.

These data support the conclusion that leptin’s actions on puberty timing and reproductive function are independent of
STAT3. Another possibility we're investigating is that LepR-Cre is not powerful enough to drive complete STAT3 excision.
Nevertheless, the role of different LepR signalling-pathways has become particularly relevant to the multiple functions of
leptin.

1. 1. Singireddy, A., et al., Neither Signal Transducer and Activator of Transcription 3 (STAT3) or STAT5 Signaling Pathways
Are Required for Leptin's Effects on Fertility in Mice. Endocrinology, 2013. 154.

2. 2. Tortoriello, D.V., J. McMinn, and S.C. Chua, Dietary-Induced Obesity and Hypothalamic Infertility in Female DBA/2J
Mice. Endocrinology, 2004. 145(3): p. 1238-1247.

Two-sided involvement of a placenta-specific enzyme in pregnancy health

Guiying Nie'
1. School of Health and Biomedical Sciences, RMIT University, Melbourne, VIC, Australia

Preeclampsia (PE) is a life-threatening complication of human pregnancy. Research in the field has identified many factors
that are associated with PE, and in general these factors are regarded as villains in pregnancy health. We have been
focusing on a protease that is not well expressed in any tissues except the placenta; it is also detected in the maternal
circulation from early stages of pregnancy to term because of placental secretion. In PE, especially in the early-onset
subtype, this enzyme is significantly elevated in the placenta as well as in the maternal circulation. Our studies strongly
suggest that high levels of this protease circulating in the maternal blood but derived from the placenta may disturb maternal
vascular homeostasis and contribute to the development of PE. To understand the dilemma as to why the placenta needs to
make such a seemingly “destructive” factor that is not produced/wanted by any other organs in the body, we investigated its
role in placental development using a number of approaches including derivation and differentiation of placental stem cells.
Our results to date suggest that this villain enzyme which is so closely associated with PE is actually critical for human
trophoblast differentiation and function. In this talk | will discuss our recent studies in this area, and | will also share our
research on the potential utility of this enzyme in early detection of PE including the late-onset subtype which occurs far
more frequently than the early-onset cases but are more difficult to detect pre-symptomatically.

Imaging and computational tools to assess the placenta in fetal growth restriction

Alys Clark1, Toby Jackson1, Sophie Couper1, Mary Spring1, Devanshi Jani1, Seyed Ali Mirjalili1, Peter Stone1, Jo
James'
1. University of Auckland, Auckland, New Zealand

Fetal growth restriction is a complex multi-factorial condition that can be difficult to detect clinically. There are several known
anatomical and functional differences in placentae from fetal growth restricted pregnancies compared with normal
pregnancies. These differences are exhibited across a range of spatial scales from the size of the placenta to a sparser
blood vessel and capillary network within the placenta. These differences impact the placentas ability to deliver oxygenated
blood to the fetus, and hence fetal growth. Traditionally ultrasound imaging has been used to infer the function of the
placenta by Doppler assessments in the major utero- and feto-placental arteries. However, recent years have seen a rise in
new techniques to investigate the placenta both in vivo (magnetic resonance imaging) and ex vivo (high resolution 3D
imaging such as microCT). Here | will present computational modelling as a tool to interpret imaging of the placenta and
explain its current and potential future roles in interpreting magnetic resonance imaging, and in linking imaging data from in
vivo and ex vivo modalities. Finally, | will discuss steps toward interpreting fetal and uterine Doppler imaging, guided by
computational modelling, that may in the future provide a means to better identify at risk pregnancies.

In vitro 3D models of Developing Placenta

Georgia Kafer'
1. University of the Sunshine Coast, Petrie, QLD, Australia

The human placenta is a transient organ built largely from specialised epithelial cells known as trophoblasts. Aberrations in
trophoblast development and function are associated with many placental abnormalities. Our understanding of how different
trophoblast aberrations cause placental dysfunction has historically been hampered by a lack of suitable systems to model



early human trophoblast development. Twenty years ago, researchers demonstrated that trophoblast cells could be
differentiated from human embryonic stem cells (hESCs). Initially, the generation of trophoblast from hESCs attracted
considerable debate owing to the tightly held notion that extra-embryonic cells (trophoblast) could not be generated from
embryonic cells. Two decades on, work contributed by numerous independent research teams across the world has
collectively established that pluripotent stem cells (embryonic and induced (iPSCs)) can be differentiated into trophoblast
through manipulation of BMP4, FGF and TGF-B signalling. Pluripotent cells can generate major trophoblast cell types
including cytotrophoblast (CTB), syncytiotrophoblast (STB) and extra-villous trophoblast (EVT). In this presentation | will
outline the benefits of using a pluripotent cell base for modelling trophoblast biology. | will discuss how trophoblast biology
varies when cells are cultured in 2-dimensional vs 3-dimensional (3D) systems. | will further provide an overview of how the
3D culture of trophoblasts into “organoids” can model dynamic features of placental villi including CTB-STB fusion, release
of STB aggregates and migration of EVTs. | will finally discuss how placental organoid structures (placentoids) can be used
to answer previously untestable placental research questions and some anticipated future directions of placental organoid —
or “placentoid” research.

Circular RNAs in the placenta

Anya L Arthurs1, Melanie D Smith1, Dylan McCuIIough1, Tanja Jankovic-Karasoqus1, Claire T Roberts’

1. Flinders University, Bedford Park, SA, Australia

Interest in the field of circular RNAs (circRNAs) is rapidly growing. Not only are circRNAs found throughout the healthy body,
but they are also dysregulated in pathological states (the most researched of these being cancer). While research into the
function and abundance of circRNAs has progressed, our overall understanding of these molecules remains primitive.
Importantly, recent studies are elucidating new roles for circRNAs in pregnancy, particularly in the placenta. Given our
knowledge that placental development shares commonalities with a “controlled cancer”, and that many of the genes
responsible for circRNA production in cancer are also highly expressed in the placenta, it is likely that the same genes act in
the production of circRNAs in the placenta. Furthermore, placental development shares many key signalling pathways and
hallmarks with tumour growth and metastasis.

In this study we have isolated and purified circRNAs from placental tissue at multiple gestational ages classified as "term"
(n=4 for 37, 38, 39, 40, 41 and 41+ weeks’ gestation). These circRNAs have been sequenced and undergone bioinformatic
analyses to determine their relative expression as gestation advances. As circRNAs are known to accumulate in tissue, due
to their highly robust structure making them immune to exonucleases, we determined whether circRNAs play a role in
ageing of the placenta.

Endocrine sequelae of Cystic Fibrosis

Shihab Hameed'
1. Sydney Children's Hospital Randwick; RNSH, St Leonards, NSW, Australia

The outlook for children, adolescents and young adults living with cystic fibrosis (CF) has changed enormously in the past
two decades due to significant changes in clinical practice over this period. It is important for Endocrinologists, finding
themselves in this new landscape, to understand the implications of novel therapeutics and altered clinical trajectories on
the management of Endocrine disorders. This session will explore some of the changes in CF care including CFTR
modulator therapies on bone health, and glycaemia.

Gut microbiome treatment

Wayne Cutfield"
1. University of Auckland, Auckland, New Zealand
Available soon

Normal Puberty or Polycystic ovary Syndrome (PCOS)?

Stella Milsom'
1. Fertility Associates/ Auckland DHB, Auckland, NZ, New Zealand



Polycystic ovary syndrome (PCOS) is the most common cause of infertility in adult women, and often manifests in
adolescence. The cardinal features of PCOS are hyperandrogenism, ovulatory dysfunction, polycystic ovaries, and insulin
resistance, although not all will be present in an individual female. PCOS is associated with potential long term sequalae
such metabolic syndrome, type 2 diabetes, poorer psychological health and possibly endometrial carcinoma and
cardiovascular disease. The aetiology of PCOS remains poorly delineated.

Current guidelines caution against early diagnosis in adolescence, given that polycystic ovary morphology (PCOM) and
ovulatory dysfunction are common in this age group and alternative diagnoses such as energy deficiency causing acquired
hypogonadotropic hypogonadism may mimic PCOS. However, early recognition of PCOS potentially provides
opportunities to encourage and embed lifestyle habits likely to minimise the sequalae of PCOS.

PCOS is diagnosed in adult women if at least two of the following criteria are met: ovulatory dysfunction, hyperandrogenism,
and polycystic ovary morphology (PCOM) and assuming other endocrinopathies have been excluded. In contrast, in
adolescent girls, PCOM is nonspecific and a diagnosis of PCOS or probable PCOS should be based on the presence of
both ovulatory dysfunction and hyperandrogenism.

Lifestyle modification in all but lean PCOS underpins clinical management with potential gains in menstrual regularity, and
reduction in metabolic risk. Pharmacological options to reduce the symptoms of androgen excess and ovulatory dysfunction
vary between countries and there is sparse data with which to guide clinical management decisions in younger patients.
Moreover, there is a lack of longitudinal data regarding the natural history of untreated PCOS and whether intervention has
the potential to mitigate longer term sequalae and protect future fertility.

This brief presentation will focus on recognition and implications of a potential PCOS diagnosis in adolescence and suggest
management strategies.

The challenges of managing type 1 diabetes in emerging adults in Aotearoa New Zealand

Ryan Paul’
1. Waikato District Health Board, Hamilton, New Zealand
Available soon

The hope, reality and challenges of conserving amphibians and reptiles through genome
storage and assisted reproduction

Simon Clulow’
1. Centre for Conservation Ecology and Genomics, University of Canberra, Canberra, ACT, Australia

Amphibians and reptiles are among the most threatened vertebrate taxa globally. Storing gametes and other live cells in
genome resource banks and using assisted reproductive technologies (ARTs) to retrieve live animals from the stored
material are two powerful, complementary tools for arresting and reversing biodiversity decline. However, the degree of
development of ARTs and cryopreservation technologies in amphibians and reptiles differ markedly. These differences are
explained in part by different perceptions of the taxa, but also to the very different reproductive anatomy and biology
associated with the evolutionary transition from the aquatic to the terrestrial environment, and external to internal fertilisation
and development. Artificial fertilisation with cryopreserved sperm is becoming a more widely developed and utilised
technology for amphibians: > 30 species have had live, motile cells recovered post-freeze/thaw and several have produced
reproductively competent progeny following artificial fertilisation. However, in contrast, artificial insemination leading to
production of live young has been reported in few reptiles, and while sperm have been successfully cryopreserved, the
production of live offspring generated from cryopreserved sperm has not been reported. In both amphibians and reptiles, a
focus on sperm cryopreservation and artificial fertilisation or artificial insemination has been at the expense of the more
challenging development of cryopreserving oocytes and embryos, which has not been achieved for either taxon. However,
encouraging break throughs in fish oocytes and whole embryos using vitrification and laser warming hold great promise for
amphibians. Alternative technologies such as the use of sophisticated stem cell/primordial germ cell cryopreservation and
transplantation approaches also hold promise for the recovery of diploid and female genomes in cases where
oocytes/embryos cannot be cryopreserved. | will discuss our group’s work on the development of cryopreservation
technologies and ARTSs for the conservation of amphibians and reptiles with a focus on what we can achieve now, ongoing
challenges and where we are heading next.

Breeding system and conservation management of kiwi species

Isabel Castro1, Malin Undin1, Caitlin McLeod1, Eliana Ramos Pallares1, Peter Lockhart1, Barbara Durrantz, Simon
Hills', Wei-Hang Chua'

1. Massey University, Palmerston North, MANAWATU-WANGANUI, New Zealand

2. Reproductive Sciences, San Diego Wildlife Alliance, San Diego, USA



Kiwi are a remnant of a group of ancient birds belonging to the group palaeognathae. There are five species one in the
North Island (Brown Kiwi) and four in the South Island (Rowi, Tokoeka, Pukupuku and Roroa). The mating systems of these
species vary from monogamy to cooperative breeding. We found that Brown Kiwi shows a diversity of mating systems from
monogamy to polyandry and polygynandry. Interestingly Kiwi females are larger than males (sexual dimorphism) and in the
Pukupuku and Brown Kiwi the male incubates alone (sex role reversal). This sort of behaviour is common in polyandrous
species living in extreme environments where the females and males’ reproductive success depends on rearing as many
offspring as possible, during a short and often hazardous breeding season. This does not seem to be the case for brown
kiwi where females lay up to two clutches of two eggs per season and the life span is long (=50 years). So, we have been
fascinated by this unusual species and are studying several aspects of their breeding ecology. An intriguing aspect of a
breeding system where males incubate is the hormonal environment of the males. We measured the levels of prolactin on
male and female kiwi. Female prolactin concentrations increased at the time of oviposition, whereas male prolactin
concentrations rose gradually between the pre-breeding and incubation periods. Male testosterone decreased during
incubation. We are currently looking at whether females take male roles (sex role reversal) to match incubation of males.
We will be measuring hormones that are involved in masculinisation in other species (androstenedione and testosterone). In
addition, we are looking at breeding behaviours that could be mediated by such hormones. Finally, we have found that
members of breeding units are less related to each other than expected suggesting that Brown Kiwi can detect kin. We are
investigating whether kiwi can smell differences in individuals that allow them to select partners to avoid inbreeding. The
variable mating system of kiwi as well as their potential ability to discriminate between relatives can provide benefits to
management by decreasing inbreeding and maximising reproductive success.

Targeting female fertility in invasive vertebrate pests using gene drives

Stephen Frankenberq1
1. University of Melbourne, Parkville, VIC, Australia

Invasive vertebrates pests continue to have devastating impacts on biodiversity and agricultural productivity in both Australia
and New Zealand. Gene drive technology has emerged as a potentially powerful tool for suppressing invasive pest
populations. By targeting genes for female fertility or development, suppression gene drives are more humane than
conventional methods for pest control such as baiting, trapping and shooting. Our laboratory aims to demonstrate the
feasibility of suppression gene drives through two parallel research endeavours. First, we are using the zebrafish as a
vertebrate model to optimise the design of gene drives for their efficient propagation through a target population. Second,
we are developing pipelines for producing animals of non-model vertebrate species (including fishes, amphibians and
mammals) with targeted insertions of large DNA fragments using CRISPR.

The hybridised genome of New Zealand brushtail possum reveals novel marsupial
imprinting and germline epigenetic reprogramming

Donna Bond1, Oscar 0rtega-RecaIde1, Melanie K Laird1, Kyle S Richardson1, Finlay Reese1, Bruce C Robertsonz,
Yolanda van Heezikz, Amy L Adamsz, Takashi Hayakawa3, Wei-Shan Chang4, Erich D Jarviss, Neil J Gemmell1,
Alana Alexander1, Timothy A Hore'

1. Department of Anatomy, University of Otago, Dunedin, New Zealand

2. Department of Zoology, University of Otago, Dunedin, New Zealand

3. Faculty of Environmental Earth Science, Hokkaido University, Hokkaido, Japan

4. Faculty of Science, The University of Sydney, Sydney, Australia

5. Vertebrate Genome Laboratory and HHMI, The Rockefeller University, New York, USA

The brushtail possum is a protected and treasured species in its native range of Australia, but also a devastating folivore
and predator introduced into New Zealand. Like other marsupials, possums give birth to altricial young which undergo most
of their development suckling on the teat. Intensive study from a pest-control perspective has meant possums are a model
marsupial, yet many aspects of their reproductive biology are unknown.

Here we report the first chromosome-level assembly of the possum genome, and using large cohorts of RNA-sequencing in
pouch-young and adults, identified metabolic signatures recording the transition from a milk diet to herbage at weaning.
Nuclear and mitochondrial analysis showed high levels of nucleotide diversity in the New Zealand possum is due to
hybridisation between Tasmanian and mainland source populations. This diversity, along with phasing of long-read
methylation sensitive sequencing, allowed us to distinguish expressed parental alleles throughout the genome and identify
allele-specific methylation. Through this process, we uncovered several possum genes with imprinted, parent-specific
expression not yet seen in other species. This result challenges the expectation that marsupial imprinting is restricted to
orthologues of imprinted genes in humans and mice.

Establishing positive relationships with food in toddlers and pre-school aged children



Lesley S Youde'
1. Paediatric Diabetes and Endocrinology, Royal North Shore Hospital, St Leonards, New South Wales, Australia
Optimizing glycaemic control for toddlers and preschool children with type 1 diabetes (T1D) is crucial to minimise acute and

long-term diabetes complications and support neuro-cognition, development and health-related quality of life 1. International
guidelines promote the establishment of early, positive lifestyle behaviours such as the provision of nutritious family-centred
meals as a cornerstone for achieving optimal glycaemic control in pre-school children.

A diagnosis of T1D in early childhood is known to increase the risk of developing poor feeding relationships and suboptimal

nutritional intakes 2. The development of a positive feeding relationship between parent and child can be challenged by the
additional demands of daily diabetes care. Parents have additional mealtime tasks to attend to such as blood glucose

monitoring, carbohydrate counting and pre-prandial insulin administration 3. Parental concern, combined with perceived
problematic child eating behaviours, may lead to the adoption and persistence of a variety of non-responsive feeding
practices.

The aim of this presentation is examine the research in this area, review guidelines and current clinical practice and to
explore options for supportive nutritional interventions.

The conclusion of the presentation will outline early interventions to establish responsive feeding relationships, encourage
more healthy core foods, raise parent’s awareness of the effect of ‘treat’ food and snacking and offer advice on alternative
approaches for mealtime management.

1. Sundberg F, Barnard K, Cato A, de Beaufort C, DiMeglio LA, Dooley G, et al. ISPAD Guidelines. Managing diabetes in
preschool children. Pediatr Diabetes. 2017; 18(7):499-517.

2. Streisand R, Monaghan M. Young children with type 1 diabetes: challenges, research, and future directions. Curr Diab
Rep. 2014; 14(9):520.

3. Cunningham NR, Vesco AT, Dolan LM, Hood KK. From caregiver psychological distress to adolescent glycaemic control:
the mediating role of perceived burden around diabetes management. J Pediatr Psychol. 2011; 36(2):196-205.

Body language: Promoting positive body image and relationships with food in young
people with diabetes

Lotte Williams'

1. Auckland District Health Board, Grafton, AUCKLAND, New Zealand

A practical perspective on developing a positive relationship with food and body acceptance in young people with diabetes.
Diet culture, weight stigma and the Health at Every Size Approach will be discussed.

This will include an overview of body image and practical strategies for working with young people with diabetes.

Detecting unhealthy relationships with food in young people with diabetes

Carmel Smart!

1. John Hunter Childrens Hospital, Lambton Newcastle, NSW, Australia

Type 1 Diabetes (T1D) is associated with increased risk of eating disorders. International guidelines exist around screening
for disordered eating in paediatric clinics; however research shows few clinics in Australia and New Zealand meet this
recommendation. Key barriers include lack of the diabetes team confidence around use of tools and ongoing disordered
eating management. This talk will share experiences around screening tools, including our preliminary development of a tool
that incorporates diabetes technologies; and potential strategies diabetes teams can employ to support disordered eating
management.

The following will be discussed:

« Our research reporting screening practices for disordered eating in paediatric Type 1 Diabetes (T1D) clinics in
Australasia.

« Results of our ongoing internationally collaborative study that aims to develop a tool with clinician assessed
(including from T1D technologies), parent, and adolescent items that is brief enough for consistent use, highly
sensitive and minimally suggestive.

« Taking the next step: Potential strategies diabetes teams can use when disordered eating behaviours are detected
in an adolescent.

« Working with the Eating disorder team: Nutritional approaches that support disordered eating management at home

« Practical aspects and key learnings from inpatient management of adolescents with T1D and ED at the John
Hunter Children’s Hospital, Newcastle, Australia



Nutrition strategies to support re-creating a healthy relationship with food — a case study of
an inpatient encounter

Sarah Beer'
1. Starship Child Health, Greenlane, AUCKLAND, New Zealand
Available soon

Medical management of eating disorders in adolescents and young people with diabetes

Juliet Berkeley_1
1. Canterbury District Health Board, Christchurch, New Zealand
Available soon

Mineralocorticoid receptors in cardiovascular disease

Morag Young‘1
1. Prince Henry's Institute of Medical Research, Clayton, vic, Australia
Available Soon

Ghrelin — cardiovascular control in health and disease

Daryl DOS Schwenke'
1. University of Otago, Dunedin, OTAGO, New Zealand

Ever since ghrelin was first discovered in 1999 as the endogenous ligand for the growth hormone secretagogue receptor,
this gut-derived hormone has been implicated in a diverse range of physiological functions. Of particular interest, ghrelin has
emerged as a potent modulator of the cardiovascular system, with therapeutic actions in a plethora of cardiovascular
morbidities. Here, | present a series of investigations that employ a variety of experimental approaches to illuminate the
pleiotropic benefits of exogenous ghrelin in treating pulmonary hypertension, acute myocardial infarction and peripheral
artery disease, and highlight key mechanistic pathways that ghrelin targets to elicit its physiological effects. | will also
discuss how reduced circulating levels of endogenous ghrelin may present as a unique and significant risk factor for the
onset and severity of cardiovascular disease. Finally, looking forward, | consider the idea that down-regulation of the ghrelin
pathway may be preferentially inherent in specific populations that are known to have a greater pre-disposition to CVD in
New Zealand.

Circulating cardiac biomarkers linking molecular physiology and clinical outcomes

Chris J Pemberton’
1. University of Otago, Christchurch, CANTERBURY, New Zealand

Breadcrumbs of evidence suggesting the heart has an endocrine function aside from its mechanical circulatory role had
been hinted at in the mid-20th Century, but it wasn't until 1981 when the first clear evidence that the heart had true
endocrine function (bioactive hormone and receptor) was documented. This initial report identified the first member of the
natriuretic peptide (NP) family - known as ANP - and pioneered a new research field known as cardio-endocrinology. Within
30 years, the field of -cardio-endocrinology had expanded to acknowledgement of the fact that
proteins/DNA/RNA/lipids/metabolites from just about