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McMaster University is located in Hamilton, Ontario on the traditional territories of the
Haudenosaunee and Mississauga nations and protected by the Dish with One Spoon Wampum
agreement. It is a renowned research institution known for its excellence in health sciences and

biomedical research. With a strong focus on interdisciplinary collaboration, McMaster is home to
leading experts in reproductive biology, stem cell research, and developmental sciences.

McMaster’s commitment to innovation and discovery makes it a hub for scientists dedicated to
improving reproductive health outcomes.

Date: Friday, May 30 , 2025th

Location: CIBC Hall, 3  floor McMaster Univeristy Student Centre (MUSC),
McMaster University, Hamilton, ON, CAN.

rd

Upon arrival, please proceed to the McMaster University Student Centre and
take the elevators up to the 3  floor. Signs will be posted inside the entrance to
guide you to CIBC Hall (meeting room). 

rd

Organizers: Dr. Sandeep Raha, Dr. Derek Lobb, Colleen Ballagh, Rohita
Dutt, Caitlin Ennis, Jenny Feeney, Cristina Monaco, Keaton Smith

Address: 1280 Main Street West, Hamilton, ON, CAN, L8S4L8

Parking: Parking will be available in Lot G and H, next to McMaster
University Student Centre. For those who choose to park for the event,
parking vouchers will be available and can be picked up at the time of
registration. 



Keynote Speakers

Dr. Brian Cox, PhD 
Associate Professor, Department of Physiology
University of Toronto

Dr Brian Cox completed a Master’s in Applied
Biochemistry and a PhD and postdoctoral fellowship in
Molecular Genetics with Dr Janet Rossant at the
University of Toronto. He worked in the biotechnology
sector and federal government on projects spanning
atmospheric chemistry, estrogen receptor biochemistry,
mass spectrometry-based proteomics of pathogenic
bacteria and mouse genetic models.

Currently, he is an associate professor in Physiology and Obstetrics and Gynecology at the
University of Toronto, Canada. He is a past recipient of a Canada Research Chair tier II chair in
fetal and maternal health. His research group is focused on trophoblast development and
placental pathologies. Projects on trophoblast development use a variety of genome-wide and
systems biology approaches to identify the genetic regulatory mechanisms of cell fate
specification and differentiation. Projects on placental pathology use math modelling and class
discovery approaches on large-scale data sets of human patient samples to understand disease
heterogeneity and gene-to-phenotype relationships.

Will the Real Preeclampsia Patient Please Stand Up?
9:00 am - 9:40 am



Keynote Speakers

Dr. Anne Croy, PhD, DVM
Professor Emerita, Department of Biomedical
and Molecular Sciences
Queen’s University

Amazement and Joy: The Embrace of Science
2:30 pm - 3:00 pm

Anne Croy received her DVM degree from the University of
Guelph in 1969 and her PhD in Immunology from the Institute
of Medical Science, University of Toronto in 1974. She
undertook postdoctoral studies with Dr. Janet Rossant at
Brock University on a part-time basis while working as a
partner with her late husband in their small animal veterinary
practice in St. Catharine’s, ON.
In 1985, Dr. Croy was appointed as an associate professor at the Ontario Veterinary College,
University of Guelph where she taught Large Animal Gross Anatomy and began her pioneering
studies on immunology in the pregnant uterus using mice and pigs. In 2004, she was recruited to
Queen’s University as the Tier 1 Canada Research Chair in Reproduction, Development and
Sexual Function, an appointment she held until her retirement at the end of 2016. Dr. Croy is
currently an Emeritus Professor in the Department of Biomedical and Molecular Sciences at
Queen’s University in Kingston but has resided in Hamilton since 2018.
Dr. Croy is widely recognized for her identification of uterine Natural Killer lymphocytes and the
definition of their essential roles in initiation of gestational spiral arterial remodeling and early
decidual angiogenesis. This led Dr. Croy to focus her research on pre-eclampsia, a common yet
acute, hypertensive emergency of human pregnancy. She conducted pilot studies of brain function
and MRI anatomy in 7 to 10 year-old children whose gestations had been complicated by
maternal preeclampsia that are now considered foundational and are being pursued by others.
Dr. Croy was elected a Fellow of the Canadian Academy of Health Sciences in 2012 and of the
Royal Society of Canadia in 2017. In 2019 she received the Schofield Medal from the University
of Guelph for being amongst the world’s top researchers in veterinary medicine. In 2024, the
“Pioneer Award “ from the Frontiers in Reproduction Training Program as am outstanding
scientist who pioneered pathways of exploration in reproduction research.



Thank you to our sponsors!



Science Communication Contest
This year, SORB brings you our science communication contest where

people can bring the Hollywood to their science!

Contestants were asked to prepare a video discussing their
reproductive health research OR any topic within reproductive

biology to a lay audience! 

Now it’s YOUR TURN to participate! Here are the 2 easy steps:

Scan the QR code below to watch the video submissions
After watching, visit menti.com and enter the following code
where you can vote for your favourite: 3306 6175 

Winner of the Science Communication Contest will be announced
at the end of the conference, stay tuned!



Program Outline
7:30 am - 8:40 am Registration and Poster Setup CIBC Hall

8:45 am - 8:55 am Opening Remarks Dr. Sandeep Raha

9:00 am - 9:40 am Keynote Address Dr. Brian Cox

Session I - Oral Presentations: Approaches of Reproductive Biology Research

9:45 am - 10:00 am

10:00 am - 10:15 am

10:15 am - 10:30 am

Decidual natural killer cells support column cytotrophoblast
development: evidence from trophoblast organoid co-cultures
Morgan Zych (University of Toronto)

10:30 am - 10:45 am

10:45 am - 10:55 am Coffee Break

Session II - Oral Presentations: The Placenta

11:00 am - 11:15 am

11:15 am - 11:30 am

The Art of Creation: An Art-Based Approach to Promote and
Advocate for a Healthy Start to Life
Jordan Chin (McMaster University)

11:30 am - 11:45 am

Effects of ewe age on embryo viability and morphokinetics: A
potential ovine model of human reproductive ageing 
Gee-Zou Jillian Wang (University of Guelph)

11:45 am - 12:00 pm

Deep learning-aided ultrasonography for assessing reproductive
status in threatened Oregon spotted frogs (Rana pretiosa)
Li-Dunn Chen (Toronto Zoo)

Chair: Keaton Smith 

Chair: Jenny Feeney

Deciphering the role of osteopontin in uterine artery
remodelling during hypertensive pregnancies
Megan Lave (University of Western Ontario)

Understanding the Effects of Edible Δ9-THC during Pregnancy
in the Rat Placenta 
Daniel Kibel (Queen’s University)

Sodium selenite (NaSe) alters angiogenic factors in placental
trophoblasts
Caitlin Ennis (McMaster University)

THC-Dominant Smoke Extract Induces Oxidative and
Bioenergetic Stress in Placental Cells
Cristina Monaco (McMaster University)

8:00 am - 8:45 am Continental Breakfast



Session III - Oral Presentations: Impacts on Pregnancy

3:15 pm - 3:30 pm Correlation Between Seminal Plasma BPA Levels and AMH
Levels in Sperm
Nathan Galvao (University of Guelph)

3:30 pm - 3:45 pm

3:45 pm - 4:00 pm The role of ndr1 and ndr2 in regulating zebrafish gonadal
function
Sajid Alvi (York University)

4:00 pm - 4:15 pm Inflammation-induced pregnancy complications reprogram
mammary gland macrophages and alter postpartum breast
cancer growth in a mouse model
Kate Sitak (Queen’s University)

Chair: Rohita Dutt

Program Outline
12:00 pm - 12:30 pm Lunch

12:30 pm - 1:30 pm Poster Session I 
CIBC Hall

2:40 pm - 3:10 pm Keynote Address Dr. Anne Croy

4:15 pm - 4:30 pm Awards and Final Remarks Dr. Sandeep Raha
& Dr. Derek Lobb

4:30 pm - 5:00 pm Poster Takedown

MCL-1 Deficiency Impairs Mitochondrial Integrity in
Primordial Oocytes and Disrupts Mitochondrial Potential and
Epigenetic Remodeling in Early Embryos
Mu Yun Zhang (University of Toronto)

#P1 - P25

1:30 pm - 2:30 pm
#P26 - P50

Poster Session II



Session I - Oral Presentations 
Approaches of Reproductive Biology Research, 9:45 am - 10:45 am

Background: The placenta is an essential extraembryonic organ that supports the fetus throughout
gestation. Communication between the maternal immune system and the fetal placenta is critical, but
poorly characterized. The most abundant type of immune cell found in the uterus in the first
trimester is the decidual natural killer cell (dNK). Despite their name, dNKs play supportive roles
during pregnancy by remodelling uterine spiral arteries. Recently-developed organoid models of
human placenta, which have the capacity to differentiate into all of its trophoblast cell types, present
an opportunity to model placental-immune interactions.

Methods: We used our novel co-culture system of allogeneic dNKs and trophoblast organoids to
evaluate the impact of co-culture on trophoblast developmental fates through bulk RNA sequencing
and immunohistochemical analysis.
 
Results: We observed significant decreases (p<0.05) in trophoblast stemness markers, significant
upregulation of (p<0.001) CD44 protein expression, and upregulation of gene sets associated with
extravillous trophoblast (EVT) development. However, differences in HLA-G protein expression were
not observed (p>0.05), indicating that it is the EVT precursor, column cytotrophoblast, which is
supported through co-culture with dNKs. We also observed significant (p<0.05) increases in organoid
area after one week. These changes were accompanied by significant (p<0.001) decreases in
proliferation associated Ki67 and significant increases in cavitation (p<0.001), which demonstrates
that structural reorganization drives observed organoid growth. These changes were accompanied by
significant (p<0.001) increases in collagen subunit gene expression in the organoids, with
simultaneous significant decreases (p<0.001) in the proportion of organoid area occupied by
collagen. Cultures containing dNKs also contained significantly (p<0.05) higher levels of MMP1, 3,
9, and 10 in their culture media, each of which can break down collagen.
  
Conclusion: Collectively, these findings demonstrate that dNKs promote changes in extracellular
matrix remodelling that support placental villous development and trophoblast differentiation to
column cytotrophoblast.

#O1. Decidual natural killer cells support column cytotrophoblast development: evidence from
trophoblast organoid co-cultures 

Morgan L. Zych [1], Natalie Lo [1, 2], Kate A. Patton [1, 2], Kewei Wang [1, 2], and Brian Cox [1]

[1] University of Toronto, Temerty Faculty of Medicine, Department of Physiology, 1 King’s
College Circle, Toronto, ON, Canada 
[2] Authors contributed equally



Background: Non-Communicable Diseases (NCDs) are the leading cause of mortality globally.
Evidence links NCD risk to the periconceptional environment, where early life signals modify
health trajectories and determine postnatal disease risk – a concept called the Developmental
Origins of Health and Disease (DOHaD). Despite its scientific acceptance, DOHaD remains
underrecognized by healthcare workers, policymakers, and community members. Arts-based
knowledge translation offers an innovative approach to communicate DOHaD concepts that
enhances retention and transcends social and cultural barriers.

Methods: Local artists created artworks grounded in DOHaD principles, forming a travelling
art exhibition emphasizing the importance of health before and during pregnancy. Data was
collected through visitor experiential activities and written comments and observational notes. A
convergent parallel mixed methods design assessed acceptability, feasibility, and impact.
Quantitative data was summarized descriptively and logistic regression explored associations
between DOHaD knowledge uptake and artwork exposure. Qualitative data underwent
conventional content analysis.

Results: The Exhibition was shown at an art gallery, recreation centre, and three libraries.
Community partnerships facilitated Exhibition installation, while security and space usage
posed barriers. Exposure to the exhibition was recorded for 4,219 individuals. High engagement
was seen in the art gallery (86%), while low engagement was seen in community locations (2.9-
16.5%). Visitors’ comments highlighted the Exhibitions’ aesthetic appeal and ability to foster
discussion and reflection on pregnancy, motherhood, and health determinants including
DOHaD. They valued the integration of science and art. Visitors who viewed over 50% of the
artwork were 10 times more likely to agree that environmental opportunities impact health than
visitors who viewed less than 50% of the artworks (p = 0.04).

Conclusions: Art exhibitions are acceptable and impactful methods of facilitating public uptake
and reflection of some DOHaD concepts. While community-based locations reach more diverse
audiences, low engagement suggests the need for complementary interventions, such as
concurrent educational programming.

#O2. The Art of Creation: An Art-Based Approach to Promote and Advocate for a
Healthy Start to Life
Jordan M Chin [1,2] and Deborah M. Sloboda [2-5] 
[1] Department of Health Research Methods, Evidence, and Impact, McMaster University, Hamilton,
Ontario, Canada
[2] Department of Biochemistry and Biomedical Sciences, McMaster University, Hamilton, Ontario,
Canada
[3] Farncombe Family Digestive Health Research Institute, McMaster University, Hamilton, Ontario,
Canada
[4] Department of Obstetrics and Gynecology, McMaster University, Hamilton, Ontario, Canada
[5] Department of Pediatrics, McMaster University, Hamilton, Ontario, Canada



Background: Reproductive capacity of the female declines with advancing age. Ageing is
associated with a decrease in the quantity and quality of oocytes, both of which factors have a
negative impact on embryo viability and in-vitro development. The objective of this study was to
assess and describe the effects of donor age on the viability and morphokinetics of in vitro-
derived ovine embryos.
 
Methods: Ovaries were obtained after slaughter from cycling Polish Longwool sheep aged 1.5-3
years (Group Y-“young”; n=14) or 8-9 years (Group O-“old”; n=16). Cumulus-oocyte
complexes were collected and subjected to in vitro maturation (IVM), followed by in vitro
fertilization (IVF) with frozen-thawed capacitated ram semen. The resultant embryos were then
cultured and monitored with a time-lapse (TL) imaging system for up to 8 days (Group Y, n=64
and Group O, n=48). The timing of key developmental stages relative to the moment when the
oocytes and sperm were combined and including cleavage divisions as well as morula and
blastocyst formation was recorded.
 
Results: Both the cleavage (68.75%) and blastocyst formation (26.6%) rates were significantly
higher in younger ewes compared with their older counterparts (50.0% and 10.4%, respectively),
with Group Y zygotes showing fewer (P<0.05) incidences of abnormal cleavage and morphology
(fragmentation, direct or asymmetrical cleavage) compared with Group O (10.9% vs. 33.3%,
respectively). The first cleavage division occurred earlier (25:42±3:43 vs. 29:20±6:59
[hours:minutes post-insemination]; mean±SD; P<0.05) and the duration of the second cell cycle
(time between first and second mitotic division) was greater (11:20±9:51 vs. 4:14±6:40; P<0.05)
for Group Y compared with Group O.
 
Conclusion: This study documents the specific differences in embryo viability and
morphokinetics between donor ewes differing in age and highlights the usefulness of TL
imaging for assessing the influence of maternal age on embryogenesis in sheep and, potentially,
other mammalian species.

#O3. Effects of ewe age on embryo viability and morphokinetics: A potential ovine model
of human reproductive ageing 
Gee-Zou Jillian Wang [1], Karolina Fryc [2], Maciej Murawski [2], Pawel M. Bartlewski [1] 

[1] Department of Biomedical Science, Ontario Veterinary College, University of Guelph, Guelph,
Ontario, Canada 
[2] Department of Animal Nutrition, Biotechnology, and Fisheries, University of Agriculture in Krakow,
Cracow, Poland 



Reproductive status is a valuable physiological parameter used to inform management decisions
surrounding animal breeding programs across many fields, including wildlife science.
Ultrasonography is an important tool for assessing female reproductive state,  but image
interpretation can vary depending on species, operator experience, and equipment, highlighting
the need for an unbiased, standardized approach for ultrasound analysis. Machine learning
methods applied to image datasets have recently been demonstrated to increase the diagnostic
efficacy of screening techniques applied in agriculture and may also provide a means to optimize
conservation-based breeding outcomes. The objective of this study was to apply a machine
learning computer vision approach to assess follicular development based on ultrasound images
(n=208) collected from the ventral region of zoo-housed female Oregon spotted frogs (Rana
pretiosa, n=35). A single observer categorized images according to their reproductive status
designation, which ranged from Grade 0–4 (0 indicating absence of follicular development and 4
indicating advanced folliculogenesis). We evaluated the performance of VGG-16, a
convolutional neural network (CNN), for distinguishing females of varying follicular grades at
two scales (low vs. high-grade and low vs. moderate vs. high grade). A classification rate of
88.2±0.01% was obtained when comparing low (Grade 0-1) versus high-grade (Grade 2-4)
females, and 71.3±0.01% when comparing low (Grade 0-1), moderate (Grade 2), and high-grade
(Grade 3-4) individuals. Sensitivity (i.e. proportion of true positives) for the three-class model
detecting low-grade and high-grade females was 88.1% and 72.5%, respectively, while moderately
gravid females were detected (43.3%) at rates slightly higher than what would be expected by
chance. Our findings demonstrate the utility of machine learning aided ultrasonography for
accurately determining follicular status, an essential factor in selecting females for assisted
reproductive technologies such as in-vitro fertilization. This approach offers a promising, data-
driven method to support and enhance decision making in conservation breeding efforts.

#O4. Deep learning-aided ultrasonography for assessing reproductive status in threatened
Oregon spotted frogs (Rana pretiosa)

Li-Dunn Chen [1], Briar Hunter [2], Michael Caprio [3], David Lesbarrères [2], Paula Mackie
[1], Gabriela Mastromonaco [1] 

[1] Wildlife Science Unit, Toronto Zoo, Toronto, ON, Canada 
[2] Department of Biology, Laurentian University, Sudbury, ON, Canada 
[3] Department of Agricultural Science and Plant Protection, Mississippi State University, Mississippi
State, MS, United States  
[4] National Wildlife Research Centre, Environment and Climate Change Canada, Ottawa, Canada



Background: The bioactive components of Cannabis sativa, delta‐9‐tetrahydrocannabinol (∆9-
THC) and cannabidiol (CBD) are known to impair trophoblast function and may contribute to
placental dysfunction. Mitochondria are central to placental development through altering their
morphology and bioenergetics during energy intensive processes including trophoblast
syncytialization. While cannabinoids are known to disrupt mitochondrial function, the impact
of cannabis smoke extract (CSE), which contains cannabinoids and additional toxicants, on
trophoblast metabolism remains unclear.
 
Methods: BeWo b30 trophoblast cells undergoing forskolin-induced syncytialization were
treated for 48 hours with varying concentrations of CSE (1%, 2.5%, 5%, 10%) generated from
cigarettes containing 14% THC and 1% CBD, with pure ∆9-THC (1µM, 10µM) or vehicle
control. Mitochondrial function and stress responses were assessed via qPCR and Western Blot,
as well as through functional assays including ROS detection, mitochondrial membrane
potential (JC-1), and bioenergetics (Seahorse).
 
Results: CSE at 2.5% (~ 1.7µM THC) and 5% (~ 4.3µM THC) upregulated gene expression
levels of antioxidant and stress markers (SOD1, SOD2, HSP60), while 10µM ∆9-THC treatment
led to increased SOD2. ROS levels were elevated across all CSE dosages but not with ∆9-THC.
The JC-1 assay showed mitochondrial membrane hyperpolarization at low CSE (1%, 2.5%) and
depolarization at higher doses (5%, 10%). The Seahorse assay revealed basal respiration and
ATP production were significantly reduced with high doses of CSE and 10µM THC. Protein
levels of DNA damage marker γH2AX were increased with 2.5% and 5% CSE, but 4-HNE lipid
protein adducts were decreased with 5% CSE.
 
Conclusion: CSE containing lower THC levels impairs mitochondrial bioenergetics and triggers
selective oxidative stress responses in placental trophoblast cells compared to high dose THC
alone. These findings suggest that CSE uniquely sensitizes cellular signaling pathways,
underscoring the importance of whole-smoke exposure models in reflecting real-world
gestational cannabis usage patterns and its implications on placental health.

#O5. THC-Dominant Smoke Extract Induces Oxidative and Bioenergetic Stress in
Placental Cells
Cristina Monaco [1], Abigail Stevenson [1], Tina Podinic [1], Mahek Minhas [1], Joshua P
Nederveen [1,2], Sandeep Raha [1]

[1] Department of Pediatrics, McMaster University, Faculty of Health Sciences, McMaster University,
Hamilton, ON L8N 3Z5, Canada 
[2] Department of Kinesiology, McMaster University, 1280 Main St. W., Hamilton, ON L8S 4K1,
Canada

Session II- Oral Presentations 
The Placenta, 11:00 am - 12:00 pm



Background: Active coal mining in the Canadian Rockies has accelerated the release of selenium
(Se) into the environment and food chain. Excess Se can impair reproductive function in fish
and bird species,  yet the impact of Se on mammalian reproductive function remains largely
unknown. Both Se  deficiency and excess have been associated with adverse pregnancy outcomes
linked to placental  dysfunction. In early placentation, angiogenesis is critical for establishing
maternal-fetal circulation. Therefore, dysregulated placental angiogenesis is often linked to
adverse pregnancy  outcomes. The goal of this study is to investigate the impact of NaSe
exposure on placental angiogenesis. 
 
Methods and Results: HTR-8/SVneo cells, a first-trimester placental trophoblast model, were
exposed to NaSe (0.1, 0.2, 0.5, 1 and 2 uM) for 24 hours to assess the mRNA expression of
VEGF (VEGFA, VEGFC), its receptors (VEGFR1, VEGFR2, VEGFR3), and the pro-angiogenic
factors (EGR, VEGF, PROK1) and placental growth factor (PLGF). We also evaluated the effect
of NaSe on tube formation, a surrogate for angiogenesis. Expression of VEGFA and its receptor
VEGFR2 were significantly increased at 2 uM, suggesting that NaSe can promote angiogenesis
at high  concentration. Similarly, VEGFC and its receptor VEGFR3 were upregulated at lower
concentrations (below 0.5 µM) of NaSe. Despite NaSe-induced changes in the expression of pro
angiogenic targets, there was no significant effect of NaSe at any concentration tested to alter
tube formation after 6 and 12 hours of treatment.
  
Conclusion: Many studies suggest abnormal angiogenesis as an underlying cause of adverse
pregnancy outcomes including pre-eclampsia and fetal growth restriction. Our data suggests
that NaSe exposure has the potential to cause dysregulation of angiogenic factors. Given the
concerns about increased Se exposure, understanding its effect on placental trophoblast function
is crucial.

#O6. Sodium selenite (NaSe) alters angiogenic factors in placental trophoblasts

Caitlin Ennis [1], Rohita Dutt [1], Laiba Jamshed [1], Celina Ruan [1], Felix Liu [1], Janelle M.
Baker [2], Philippe J. Thomas [3], Alison C Holloway [1]
[1] Department of Obstetrics and Gynecology, McMaster University, Hamilton, Ontario, Canada 
[2] Department of Anthropology, Athabasca University, Athabasca, Alberta, Canada 
[3] Wildlife and Landscape Science Directorate, Environment and Climate Change Canada, Ottawa,
Ontario, Canada



Background: Insufficient adaptations of the maternal cardiovascular system to pregnancy can
result in adverse maternal and fetal/neonatal outcomes. Uterine arteries must be transformed
from small vessels into high-flow, low-resistance conduits to ensure unimpeded maternal blood
flow reaches the placenta to support fetal growth and development. Individuals experiencing
hypertensive disorders of pregnancy (HDP) are at risk of hypertension-induced vascular
pathology, including impaired uterine artery transformation. Osteopontin is a versatile protein
that contributes to vascular pathology in hypertension; however, its role in uterine artery
transformation during HDP is unknown.
 
Methods: The spontaneously hypertensive stroke-prone rat (SHRSP) is a model for chronic
hypertension during pregnancy. To study the function of osteopontin in HDP, we obtained
SHRSP possessing a frameshift mutation in Spp1, thus generating osteopontin-deficient
SHRSP. The Wistar-Kyoto (WKY) rat was used as a normotensive control. Blood pressure was
measured using a tail cuff, and uterine arteries were dissected at mid- and late-gestation for
histological staining and quantification. Statistical significance was determined using Student’s
t-test or two-way ANOVA.
  
Results: Compared to WKY, wild-type SHRSP had significantly increased blood pressure and
inward hypertrophic remodelling of mid- and late-gestation uterine arteries. This was
demonstrated by decreased lumen area and increased wall thickness (P<0.05 compared to
WKY), an opposite remodelling pattern to healthy uterine artery transformation. Despite
osteopontin deficient SHRSP showing no change in blood pressure compared to wild-type
SHRSP, the uterine arteries had larger lumen areas at mid-gestation (P<0.05). Similar effects
were not observed in mesenteric arteries. Overall, these data suggest that osteopontin
contributes to impaired uterine artery transformation in pregnant SHRSP.
  
Conclusion: Our findings provide novel insight into the in vivo role of osteopontin in uterine
vascular transformation under chronic hypertension, as well as its potential significance in
obstetric complications associated with HDP.

#O7. Deciphering the role of osteopontin in uterine artery remodelling during hypertensive
pregnancies

Lave, ML [1] and Renaud, SJ [1,2]

[1] Department of Anatomy and Cell Biology, Schulich School of Medicine and Dentistry, University of
Western Ontario, London, Ontario, Canada 
[2] Children’s Health Research Institute, London Health Sciences Centre Research Institute, London,
Ontario, Canada 



Background: A rat model of intraperitoneal (IP) Δ9-tetrahydrocannabinol (THC) exposure has
been found to lead to reduced fetal growth and compromised placental development, with
reduced vascular branching in the labyrinth layer and reduced glucose transporter expression.
However, whether maternal edible THC exposure at a delivery concentration equivalent to
moderate human exposure, with its differing metabolism and bioavailability, produces the same
effect is unknown.
  
Methods: Pregnant female Wistar rats were fed edible THC (5mg/kg: delivered two times daily
at 2.5mg/kg doses) or vehicle control (1:18 cremophor:saline) in Nutella from E6.5 to E18.5.
Fetal and placental weights were collected at E19.5, with placentas either fixed, paraffin
embedded, and sectioned for the staining and quantification of specific placental cell
populations and nutrient transporters by immunohistochemistry (IHC) or processed for RNA
isolation and qRT-PCR analysis of genes involved in nutrient transport, cellular stress, and
metabolism.
 
Results: Pups from pregnancies exposed to edible THC were 15% smaller than pups from
vehicle-exposed pregnancies, with no significant difference in placental weights. However, THC-
exposed placentas had altered placental layers. Specifically, the junctional zone was larger, and
the labyrinth layer, necessary for oxygen and nutrient exchange, was smaller. Further, within the
labyrinth layer, the pericyte to fetal blood space ratio was reduced and the laminin contribution
to the vascular basement membrane was increased in the THC-exposed group, with no changes
to nutrient transporters.
 
Conclusions: Together, these results show that edible THC exposure during pregnancy impairs
fetal growth and placental fetal vasculature, demonstrating that both models of THC exposure
compromise fetal growth and affect placental fetal vasculature. Edible THC exposure did not
alter nutrient transporters, suggesting that the delivery method and possibly the difference in
THC metabolism may uniquely affect the placenta.

#O8. Understanding the Effects of Edible Δ9-THC during Pregnancy in the Rat Placenta
Daniel Kibel [1], Bryony Natale [1], Andrea Kocsis [2], Daniel Hardy [2,3], David Natale [1]

[1] Biomedical and Molecular Sciences, Queen’s University, Kingston, ON, Canada. 
[2] Departments of Physiology and Pharmacology
[3]Obstetrics and Gynaecology, Western University, London, ON, Canada 



Impacts on Pregnancy, 3:15 pm - 4:15 pm 

Exposure to endocrine-disrupting compounds, such as Bisphenol A (BPA), is negatively linked
to fertility. BPA and its analog BPS alter Anti-Mullerian Hormone (AMH) expression and its
downstream signalling pathway in oocytes, however, this relationship has not been investigated
in sperm. Although AMH is detectable in seminal plasma and positively correlated with sperm
concentration and motility, its physiological function in adult males remains unclear. Here, we
hypothesized that high BPA levels are associated with upregulated AMH expression, resulting in
dysregulation of its downstream pathway (AMH receptor II – AMHRII, SMAD1 and SMAD4)
in sperm.

BPA was quantified using ELISA in human semen samples donated from two fertility clinics,
and samples were separated into high (>600pmol/L) and low (<300pmol/L) BPA groups.
mRNA was extracted from 20 sperm samples and AMHRII, SMAD1 and SMAD4 transcripts
were measured using qPCR, while protein was localized by confocal microscopy and quantified
using ImageJ software by measuring fluorescent intensity in the sperm head, midpiece and tail.
qPCR revealed significantly reduced (p<0.05) AMHRII and SMAD4 mRNA in samples with
high BPA. Preliminary results from confocal microscopy confirmed the presence of AMHRII on
sperm, localized on the head and midpiece. Additionally, ImageJ software showed a significant
decrease (p <0.01) in AMHRII protein expression in high BPA samples.
  
 To our knowledge, this is the first study to correlate BPA exposure and AMH signalling
pathway in sperm. AMHRII localization on the head and midpiece further supports a possible
physiological role for AMH in sperm motility and fertilization capacity. Additional biological
replicates will be used to confirm these findings. Future experiments will involve the BPA
analog, BPS, and directly investigate the correlation between BPA and BPS with AMH content
in sperm. Ultimately, we aim to assess whether AMH can mitigate the negative effects of
bisphenols, potentially highlighting a functional role in sperm.

#O9. Correlation Between Seminal Plasma BPA Levels and AMH Levels in Sperm
Galvao, NA [1], Lagunov, A [2], Neal, MS [3,4], Favetta, LA [1]
[1] Reproductive Health and Biotechnology Lab, OVC, University of Guelph, Guelph, ON
[2] CCRM/Hannam Fertility Clinic, Toronto, ON
[3] ONE Fertility, Burlington, ON
[4] Department of Obstetrics and Gynecology, McMaster University, Hamilton, ON. 

Session III- Oral Presentations 



Primordial oocytes arrested in the ovary establish the ovarian reserve that supports female
fertility throughout their reproductive lifespan. Our lab previously identified Myeloid Cell
Leukemia-1 (MCL-1), a mitochondria-localized protein, as a key regulator of primordial oocyte
reserve and oocyte quality. Although MCL-1-deficient ovulated oocyte show phenotypes
reflecting mitochondrial dysfunction independent of its canonical anti-apoptotic role, little is
known about how MCL-1 affects primordial oocytes and downstream embryonic development.
To investigate the role of MCL-1 in the primordial oocyte stage, we generated a primordial
oocyte-specific MCL-1 conditional knockout (cKO) mouse model using the Cre-LoxP system.
We found that MCL-1-deficient primordial oocytes exhibited reduced mitochondrial membrane
potential and mitochondrial mass, along with increased mitochondrial oxidative stress. Although
some MCL-1-deficient oocytes were able to mature and undergo fertilization, the resulting
embryos showed elevated oxidative stress and altered epigenetic modifications, including delayed
H3K27me3 deposition, impacting chromatin remodeling at the two-cell stage. These findings
suggest that the loss of maternal MCL 1 compromises mitochondrial competence in oocytes and
impairs epigenetic remodeling during early embryogenesis. Overall, our results highlight a
potential critical role for MCL-1 in supporting oocyte quality from the primordial stage, with
long-term consequences for embryo development.

Mu Yun Zhang [1], Ying Zhang [2], Andrea Jurisicova [1,2]

[1] Department of Physiology, University of Toronto, Toronto, ON, Canada
[2] Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, ON, Canada

#O10. MCL-1 Deficiency Impairs Mitochondrial Integrity in Primordial Oocytes and
Disrupts Mitochondrial Potential and Epigenetic Remodeling in Early Embryos



Nodal-related (ndr) 1 and 2 are homologs of Nodal in zebrafish, a member of the TGF-β
superfamily. Ndr1 and ndr2 play essential roles during the sphere and shield stages of
embryogenesis, respectively; however, their functions in adults remain largely unknown.
Previously, we demonstrated that ndr1 and ndr2 are expressed in adult zebrafish ovaries and
regulate ovarian functions in vitro. In this study, we further investigated the expression and
function of ndr1/2 in zebrafish gonads. Analyses of public single-cell RNA sequencing
databases indicate that ndr1 is expressed in gonads, predominantly in testes, while ndr2 is
expressed in ovaries. Additionally, Nodal receptors, downstream signaling molecules, and
inhibitors are expressed in gonads, with distinct patterns between ovaries and testes. In situ
hybridization showed ndr2 expression in the cytosol and ndr1 in vitellogenin-containing
vacuoles in late-stage follicles, while both were expressed in the seminiferous epithelium of testes.
These findings suggest key roles for ndr1/2 in gonadal function.
 
To investigate the roles of ndr1/2 in vivo, we used CRISPR/Cas9 technology to generate ndr1
and ndr2 global knockout lines. Both ndr1-/-and ndr2-/-exhibited severe morphological defects
and died during early embryogenesis. Therefore, heterozygotes were used for preliminary
analysis. In ndr2+/-females, spawning frequency and embryo production were reduced, alongside
decreased 17ɑ-hydroxyprogesterone levels. Meanwhile, in ndr1+/- males, key spermatogenesis
enzymes showed differential expression, suggesting a role of ndr1 in regulating testicular
functions. To further study ndr1/2 roles in adults in vivo, we established an inducible knockout
system with a heat shock-inducible Cas9 linked to an EGFP reporter. Ongoing work aims to
induce ndr1 and ndr2 knockouts following critical embryonic stages to surpass the lethal
phenotype. These findings highlight a potential role for ndr1/2 in zebrafish gonadal function and
reproduction. 

Sajid M Alvi [1], Yara Zayed [1,a], Shirong Jin [1], Gaganpreet Sidhu [1], Raymond Kwong [1],
Yong Zhu [2], Chun Peng [1, *] 
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* Corresponding author: cpeng@yorku.ca 
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Background: Postpartum breast cancer (PPBC) is defined as breast cancer diagnosed within ten
years of giving birth and is associated with poor prognosis relative to age-matched nulliparous
women with breast cancer. Contrastingly, women with a history of pre-eclampsia (PE), an
inflammatory pregnancy complication associated with placental dysfunction, confers protection
against the development of PPBC. The biological mechanisms associated with parity-induced
risk and PE-associated protection are not fully understood. We hypothesize that uncomplicated
pregnancy and inflammation-induced pregnancy complications induce differential long-term
innate immune reprogramming in mammary gland macrophages and that this reprogramming
may be associated with PPBC growth and progression. 

Methods: Female BALB/c mice were mated with C57BL/6 male mice to establish allogeneic
pregnancies. On gestational day (GD) 10.5, dams were injected with saline (controls) or
lipopolysaccharide (LPS; 20 μg/kg) to induce inflammation-induced pregnancy complications.
Age-matched nulliparous controls also received LPS or saline. F4/80+ macrophages isolated
from mammary glands at various timepoints during pregnancy and following birth were
exposed to Pam3Cys (10 μg/ml) ex vivo for 24 hours and cytokine concentrations in cell culture
supernatant were assessed. To investigate PPBC growth, 66cl-4 mammary carcinoma cells were
injected into the fourth mammary gland two days following forced weaning and tumour kinetics
were evaluated for 28 days.

Results: Mammary gland macrophages exhibited persistent differential reprogramming relative
to parity status and the presence of inflammation-induced pregnancy complications. For
example, mammary gland macrophages isolated from parous, LPS-treated mice on GD 14.5,
postnatal days 7 and 10 secreted significantly reduced levels of tumour necrosis factor-α into cell
supernatant compared with mammary gland macrophages from parous, saline-treated mice.
Growth of mammary tumours in LPS-exposed mice was significantly reduced compared with
growth in saline controls.

Conclusion: Inflammation-induced pregnancy complications induce persistent alterations to
mammary gland macrophages and these changes are associated with reduced PPBC growth.

#O12. Inflammation-induced pregnancy complications reprogram mammary gland
macrophages and alter postpartum breast cancer growth in a mouse model

Kate E. J. Sitak, Anna J. Willmott, Christina Ferazzutti, Charles H. Graham, Tiziana Cotechini

Department of Biomedical and Molecular Sciences, Queen’s University, Kingston, Ontario



Background: Branching angiogenesis supports placental growth and facilitates maternal-fetal
exchange. Pericytes play a pivotal role in regulating this process by secreting angiogenic and
inflammatory factors, modifying the basement membrane and exhibiting phagocytic capacity.
However, there is limited understanding of which placental factors modulate these properties.
Significantly, several pregnancy-related diseases and pathologies are associated with placental
inflammation. As inflammation affects pericyte function in other organs, we questioned whether
the same may be true in the placenta. Interleukin-1β (IL-1β) is elevated in placentas from
pregnancies with maternal infection, preeclampsia, and gestational diabetes. Given that IL-1β
alters the function of brain pericytes, we speculated that placental pericytes may also be affected.

Methods: To investigate the effects of IL-1β treatment (10 ng/mL), isolated term human
placental pericytes were cultured and supernatant was assessed by ELISA for angiogenic,
extracellular matrix remodelling, and inflammatory factors after 48 hours of treatment, with
phagocytic capacity measured after 24 hours.

Results: In an angiogenic capacity, IL-1β increased secretion of growth-promoting VEGF,
decreased vessel-stabilizing ANG-1, and increased extracellular matrix remodelling factors (PAI-
1, MMP-1, MMP-2, uPAR). In an inflammatory capacity, IL-1β increased cytokine (TNFα, IL-
6, IL-8) and chemokine (CX3CL1, RANTES, MCP-1) secretion, with no change to soluble
adhesion molecule sVCAM-1. Placental pericyte phagocytosis capacity was not altered.

Conclusions: These findings demonstrate that IL-1β promotes a pro-angiogenic and pro-
inflammatory phenotype in placental pericytes. Previously, TGFβ-1 and 1% O2 have been
shown to promote a pro-angiogenic phenotype in placental pericytes, with TNFα promoting a
proinflammatory profile. Thus, the findings from this study further support the idea that
changes in physiological factors in the placenta can significantly affect pericyte function. As the
placenta is known to adapt to meet the needs of the growing fetus, further studies are warranted
to see whether changes to pericyte function are adaptive and/or contribute to placental
pathology.

#P1. Interleukin-1b, a Pro-Inflammatory Stimulus, Alters Placental Pericyte Properties
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#P2. Understanding the decidual natural killer cell-trophoblast organoid co-culture system

[1] Department of Physiology, University of Toronto, Toronto, ON, Canada

Kate A. Patton [1], Morgan L. Zych [1], Kewei Wang [1], Natalie Lo [1], Brian Cox [1]

Background: Invasive placental trophoblast cells interact with maternal decidual natural killer
cells (dNKs) to regulate processes essential in placentation. This lab recently developed a dNK-
trophoblast organoid co-culture model to study the interactions between these two cell types.
Preliminary work using this model has found that dNK-trophoblast interactions promote
differentiation of invasive extravillous trophoblast precursors. Further exploration of this
system is needed to understand its similarity to in vivo systems and the dNK-trophoblast
interactions that it represents. This project aimed to measure IL-15 and IL-15R� in trophoblast
organoid media and the composition of dNKs isolated from decidual tissue to begin exploring
the factors regulating dNK viability in this system. Additionally, this study aimed to understand
if  co-
culture with dNKs increases the differentiation of mature extravillous trophoblasts.

Methods: Soluble IL-15 and IL-15R� in trophoblast organoid media was measured through
ELISA on days two and seven of culturing. The composition of isolated dNKs was assessed
through flow cytometry for CD45/CD56 and the population size of extravillous trophoblasts
through immunohistochemistry for HLA-G on day seven of culturing.

Results: There was a significant increase in IL-15 in dNK culture media on day seven of
culturing relative to organoid monocultures. IL-15R� levels in media were undetectable.
Following negative selection for CD56, selected dNKs had high purity (88.1% of detected cells).
43.7% of decidual cells were identified as dNKs, aligning with expected cell compositions. No
significant difference in extravillous trophoblast population size (p = 0.2996) was found
following co-culture.

Conclusion: This study adds to the increasing literature on the role of dNKs in regulating the
invasive phenotype of trophoblasts, with this model representing a new system in studying the
role of dNKs in placental column development.



#P3. Modelling Sfmbt2 miRNA Cluster Deletion in Murine Trophoblast Organoids
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Maslin Blundell [1], Sara Sugin [1,2], Dr. Andrea Jurisicova [1,2,3], Dr. Brian Cox [1,3]

Background: Fetal growth restriction (FGR) is a leading cause of perinatal mortality and
morbidity with limited treatments. First-trimester placental dysfunction has been implicated as a
major cause of FGR. Deletion of the paternal allele of the maternally imprinted Sfmbt2
microRNA cluster (C2MC) in mice produces FGR phenotype and abnormal placental
morphology, with reduced spongiotrophoblast. Murine trophoblast organoids (mTOs) provide a
novel 3D in vitro model of early murine placentation to study the role of the approximately 70
C2MC miRNA precursors in FGR phenotype.
Methods: We followed the protocol of Mao et al. for derivation and maintenance of mTOs. Size
and morphology were compared between mTOs derived from CRISPR-Cas9-targeted murine
trophoblast stem cells (mTSCs) with WT (+/+) or null (Δ/Δ) C2MC genotype. Growth factors
were withdrawn from medium and WT mTOs were cultured for 21 days under conditions
promoting differentiation.
Results: Cell aggregates resembling mTOs were derived and maintained across passages using
both +/+ and Δ/ Δ mTSC lines. We observed no significant difference in mTO size or
morphology between genotypes. Under differentiation conditions, we observed a loss of
spherical morphology and growth of bud-like projections into surrounding basement membrane
matrix.
Conclusion: We successfully replicated Mao et al.’s protocol for maintenance and differentiation
of mTOs. Our initial analysis indicates that the loss of the C2MC does not affect mTO
formation and maintenance. Next, we will characterize differentiation of mTOs with +/+,
maternal deletion (ΔMat), paternal deletion (ΔPat), and Δ/Δ C2MC genotypes using
immunofluorescence (IF) and quantitative PCR for trophoblast cell type markers.



#P4. Δ9-Tetrahydrocannabinol directly inhibits skeletal muscle differentiation in
differentiating L6 myotubes
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Christian Natale [1], Sebastian Vanin [2], Daniel Hardy [3]

Background: Δ9-tetrahydrocannabinol (THC) exposure during pregnancy can lead to fetal
growth restriction (FGR), which is suggested to hinder muscle growth and development.
Moreover, ∆9-THC-exposed rat offspring exhibit overall glucose intolerance and insulin
resistance within the muscle. However, little is known about the direct impact of Δ9-THC
exposure on skeletal muscle development or function. We hypothesize that Δ9-THC directly
impairs myoblast differentiation. 

Methods: As a model of proliferation, L6 rat myoblasts were first maintained in growth medium
containing either 4μM Δ9-THC or EtOH vehicle control for two days, reaching approximately
80% confluency. As a model of differentiation, L6 myoblasts grown in either 4μM Δ9-THC or
EtOH vehicle control for two days were then switched to growth medium with reduced FBS
(0.1%) to induce differentiation. The cells were maintained in 4μM Δ9-THC or 0.01% EtOH
vehicle control for 6 days to facilitate differentiation. RNA from all groups were extracted for
both RNA sequencing and qPCR. Protein markers of muscle differentiation were assessed using
western immunoblot.

Results: RNA sequencing and RT-PCR following Δ9-THC exposure during both proliferation
and differentiation revealed down-regulation of genes associated with differentiation and
development of skeletal muscle, supporting notable morphological changes in cells differentiated
in Δ9-THC supplemented growth medium. Additionally, Myogenin protein abundance was
reduced in cells treated with Δ9-THC during both proliferation and differentiation. GO terms
associated with the metabolic function of skeletal muscle as well as oxidative stress and cellular
response to oxidative stress were found to be significantly enriched in Δ9-THC treated cells,
regardless of the time point of Δ9-THC exposure, suggesting that Δ9-THC may impact gene
expression in the associated pathways in developing skeletal muscle.

Conclusions: To our knowledge, this is the first study to indicate that THC directly inhibits
skeletal muscle differentiation, which may underlie the muscle IR exhibited in these THC-
exposed FGR offspring.



#P5. Differential DNA Methylation of Lipid-Related Genes in Preeclampsia
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Kriesha Eyer [1], Melanie Lemaire [1], Sylvia Fan [1], Keaton Smith [1], Samantha Wilson [1]

Preeclampsia (PE), a pregnancy-specific disorder marked by the onset of hypertension and
proteinuria after the 20th week of gestation, accounts for 70,000 maternal and 500,000 fetal
deaths annually. While preeclampsia is thought to stem from abnormal placental implantation,
the pathology is heterogenous and remains poorly understood. Dyslipidemia, abnormal lipid
metabolism, is observed in the placenta and maternal plasma of those with preeclampsia.
However, no study has directly assessed the role of epigenetic regulation in PE-associated
dyslipidemia. This meta-analysis aims to investigate DNA methylation (DNAm) differences in
lipid-related genes in PE placentas.

We analyzed four studies from NCBI GEO that measured DNAm with an Illumina Infinium
Microarray in placental tissue from both PE and healthy pregnancies with a total of 180 samples
for analysis (n = 100 PE, n = 80 healthy). We first evaluated differential DNAm in a combined-
sex analysis, followed by sex-stratified analyses to assess sex-specific differences. We also
performed Gene Ontology (GO) pathway enrichment to determine the biological processes
associated with the differentially methylated genes.

In the combined-sex analysis, 54 CpGs showed decreased methylation (FDR < 0.05, Δβ < -0.05)
and 2 CpGs showed increased methylation (FDR < 0.05, Δβ > 0.05) in PE placentas. Female-
specific analysis identified 58 CpGs with decreased methylation, while the male-specific analysis
revealed 24 CpGs with decreased methylation and 1 CpG with increased methylation. Only two
differentially methylated CpGs, located in LIMCH1 and CMIP, overlapped between sexes.
Pathway enrichment analysis identified significant (FDR < 0.05, Multifunctionality Score < 0.5)
overrepresentation of the GO pathways “secretory granule lumen” and “cytoplasmic vesicle
lumen” in our differentially methylated genes.

This study reveals sex-specific changes in DNAm patterns in lipid-related genes in PE placentas,
suggesting a potential epigenetic contribution to PE-associated dyslipidemia. These findings
may inform sex-specific biomarkers, underlying mechanisms, and therapeutic targets relating to
PE.



#P6. CBD Inhibitory Effects on Rat Trophoblast Stem Cell Differentiation
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Ruslan Amruddin, Bryony V. Natale, David R.C. Natale

Background:
CBD is being explored as a therapeutic treatment for diseases that affect people of childbearing
age. Thus, understanding its impact on pregnancy and placental development is timely. CBD
exposure in rats is associated with fetal growth restriction and impaired placental development,
though the mechanisms remain poorly understood. Both 3 and 30 mg/kg maternal CBD
exposure led to reduced placental syncytiotrophoblast (SynT). Rat trophoblast stem (rTS) cells
offer a promising model for studying early placental development, but work is needed to define
their optimal culture conditions. This study aimed to optimize rTS cell maintenance and
differentiation protocols and assess the effects of CBD exposure.
Methods:
rTS cells were cultured under varying conditions: gelatin-coated versus uncoated plates and
different fetal bovine serum (FBS) concentrations. Proliferation, differentiation, and
morphology were assessed. rTS cells were treated with vehicle or 20 μM CBD and assessed for
expression of SynT markers.
Results:
Gelatin-coating was essential for long-term rTS cell maintenance and differentiation. Under
proliferating conditions, FBS concentration affected expression of rTS cell markers: 20% FBS
increased expression of Eomes and ID1 without affecting ID2, when compared with 10% FBS.
Under differentiating conditions, FBS concentration influenced differentiation: 10% FBS
enhanced SynT marker expression (Slc16A4/Mct4, SynA), while 5% FBS increased expression
of trophoblast giant cell (TGC) marker, Prl3b1 and Junctional Zone marker, Tpbpa.
Differentiating rTS cells treated with CBD had reduced expression of SynT markers (Mct4,
SynA, Glut1) and sustained expression of undifferentiated rTS cell markers (Eomes, ID1, ID2),
suggesting that CBD inhibited or slowed differentiation.
Conclusion:
This study establishes optimized culture conditions for rTS cells and shows that CBD disrupts
SynT differentiation. The consistency between in vitro and in vivo findings suggests that CBD
may impair placental development and underscores the need for further research into
cannabinoid use during pregnancy.



#P7. Exposure-Driven Effects of Microplastics on Bovine Preimplantation Embryos
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With 400 million metric tons of plastic used each year, managing plastic waste is one of
mankind’s greatest challenges of the century. Through mechanical and chemical reactions,
plastic is broken down into smaller fragments called micro and nanoplastics (MNPs). Present in
terrestrial and marine ecosystems worldwide, MNPs are ingested and accumulate within the
tissues of animals, causing the disruption of major organ systems. Bovine species are important
in producing food and sustaining the Canadian economy, yet their reproduction may be affected
by MNP exposure. MNPs have been detected in bovine sperm and follicular fluid samples and
have been correlated with reduced sperm motility and oocyte maturation rates. However, no
previous studies have investigated the effects of bovine embryo exposure to MNPs. To determine
this effect, in vitro fertilization was performed with bovine gametes. The produced embryos were
incubated in solution with biologically relevant concentrations of 1μm polystyrene (PS) MNPs.
Exposure to these MNPs did not significantly reduce cleavage and blastocyst formation rates in
the embryos. Furthermore, confocal imaging showed that 1μm PS MNPs do not accumulate
within bovine embryos. Future studies will investigate the effects of different sizes of MNPs,
specifically those smaller than the pore diameter of the zona pellucida. In addition, experiments
will be performed to measure differences in energy production, total cell counts, and zona
pellucida integrity in MNP-exposed embryos. The reproductive success of bovines is essential to
the success of cattle industries. However, the effects of MNP exposure and how they may affect
early embryonic development are still unknown. Understanding the effects of MNP pollution
on such an important industry will allow us to adapt our practices, ensuring its longevity.



#P8. Comparative Analysis of Bovine In Vitro Fertilization (IVF) Outcomes Using
Synthetic Oviductal Fluid (SOF) and Gx-TLTM Human Culture Media in a MIRI
Timelapse Incubator
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Traditional morphological evaluation of bovine embryos during IVF overlooks dynamic
developmental factors that provide insight into embryo quality. Observing morphokinetic
parameters in conventional incubators disrupts embryo development through temperature and
gas fluctuations. Thus, timelapse incubators can be used for noninvasive monitoring. Livestock
media shows success for bovine embryo group-culture, however effective media for single-culture
is yet to be determined. Human culture media is produced specifically for single-culture and may
improve bovine outcomes in the timelapse incubator. This study compares single-culture Gx-
TLTM and SOF to identify differences in bovine embryo development in the timelapse
incubator. Bovine oocytes are collected through aspiration, matured for 24 hours and then
fertilized by standard IVF procedures. The matured oocytes are fertilized by IVF. Zygotes are
denuded 18 hours after fertilization, transferred to coin culture plates using SOF or Gx-TLTM,
and placed in the MIRI timelapse incubator for 200 hours. Blastocyst rates observed in group
culture were 16% (4/25, SOF) and 11% (3/27, Gx-TLTM), indicating efficacy of the IVF
protocol. Of the 61 embryos cultured in G-TLTM, 5 reached the blastocyst stage while only 1 of
the 70 in SOF reached the blastocyst stage in the
single-culture timelapse incubator. The average time to reach the blastocyst (175.3 h vs 187.7 h)
and morula stage (134.7 h vs 140.9 h, p=0.5) was shorter for Gx-TLTM culture. The average
time to reach the 2-cell (50.1 h vs 47.2 h, p=0.4) and 8-cell (87.6 h vs 79.9.0 h, p=0.7) stages was
slightly longer for Gx-TLTM when compared to SOF. Gx-TLTM allowed for better
development at a slower rate compared to SOF in the timelapse incubator. The results have the
potential to improve bovine embryo production and selection in the livestock industry.



#P9. From Signal to Syncytium: Unfolding IRE1’s Role in Trophoblast Differentiation
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Background
Impaired syncytiotrophoblast formation is associated with preeclampsia, a serious pregnancy
complication. Endoplasmic reticulum stress and unfolded protein response (UPR) activation
occur during healthy placentation, whereas dysregulation of UPR pathways features in
placentas from preeclampsia. Among the UPR sensors, IRE1 is essential for mouse
placentation; however, its role in human trophoblast differentiation is poorly understood. When
activated, IRE1 splices XBP1 mRNA, which encodes a transcription factor that promotes cell
differentiation, survival, and stress adaptations. Active IRE1 also regulates intracellular calcium
homeostasis. We hypothesize that IRE1 is required for trophoblast differentiation via XBP1
splicing and calcium trafficking.
Methods
Cytotrophoblast-like BeWo cells were differentiated into syncytiotrophoblast-like cells through
8- bromo-cAMP exposure for 48 hours. Syncytiotrophoblast formation was assessed using
immunofluorescence to detect fused cells and the syncytiotrophoblast-specific hormone, human
chorionic gonadotropin (hCG). XBP1 splicing was measured using reverse transcription-PCR.
To determine the role of IRE1 and XBP1 for syncytiotrophoblast formation, cells were
transduced with short hairpin RNAs targeting ERN1 (the gene encoding IRE1) and XBP1,
respectively, prior to 8-bromo-cAMP exposure. RNA-sequencing was conducted on control and
IRE1-deficient cells to assess global transcriptomic changes. Statistical analyses were performed,
with P<0.05 considered statistically significant.
Results
BeWo cells treated with 8-bromo-cAMP exhibited robust XBP1 splicing along with increased
cell fusion and hCG production (all P<0.05), suggesting that IRE1 signaling is active during
syncytiotrophoblast formation. Knockdown of ERN1, but not XBP1, resulted in >50%
reduction of cell fusion and production of hCG (P<0.05). RNA-sequencing revealed that
numerous genes associated with syncytiotrophoblast formation, hormone production, and
calcium transport were downregulated in IRE1-deficient cells, suggesting that disrupted calcium
homeostasis may contribute to impaired syncytiotrophoblast formation in these cells.
Conclusion
Our findings reveal a potential link between IRE1 signaling, calcium transport, and
syncytiotrophoblast formation, offering new insights into mechanisms governing placental
development and potentially in the pathogenesis of preeclampsia.



Background:
Proper placental development is essential for embryonic growth and viability. In mice,
trophoblast stem (TS) cells differentiate into specialized trophoblast lineages populating two
anatomically distinct placental regions: the junctional and labyrinth zones. OVO-like 2 (OVOL2)
is a transcription factor predominantly expressed in the labyrinth zone. Mice lacking OVOL2
have impaired placental development; however, its transcriptional targets and mechanism of
action are poorly understood. Therefore, our objective was to determine genomic OVOL2
binding sites in differentiating labyrinth zone trophoblasts.
Methods:
Pregnant wild-type C57BL/6 mice were sacrificed at gestational day 12.5. Ovol2 localization was
determined in placental sections using in situ hybridization. Immunofluorescence for MCT1 and
MCT4 was used to localize syncytiotrophoblast (SynT) lineages. TS cells were treated with 3 μM
CHIR99021 without FGF4, heparin, and activin for up to 3 days to induce SynT
differentiation. Relative gene expression of stem, SynT, and epithelial-mesenchymal markers
were evaluated using quantitative RT-PCR (n=3-4), and genomic OVOL2 binding was assessed
using chromatin immunoprecipitation sequencing (ChIP-seq; n=3).
Results:
In mouse placenta, Ovol2 co-localizes with SynT markers, MCT1 and MCT4. Differentiation of
TS cells into SynT lineages was associated with decreased expression of stem-associated
markers: Cdx2, Eomes, Id1, and Id2, and increased expression of SynT-associated markers:
Syna, Synb, and Gcm1 (all p<0.05). Conversely, there was no change in expression of Gcm1,
Syna, and Synb in Ovol2-/- TS cells, indicating a failure to form SynT lineages in cells lacking
OVOL2. ChIP-Seq identified OVOL2 binding proximal to genes encoding factors associated
with mesenchymal transformation (loss of epithelial identity), including Id1, Zeb1, Vim, and
Zfp128. These genes had increased expression in Ovol2-/- TS cells relative to wild-type (p<0.05).
Conclusion:
OVOL2 is expressed by SynT lineages in the mouse placenta and represses expression of genes
associated with mesenchymal transformation. OVOL2 may maintain epithelial identity through
the repression of these genes.

#P10. OVOL2 regulates the expression of trophoblast differentiation and epithelial
identity-associated genes in the mouse placenta
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#P11. The potential role of circSKA3 in ovarian cancer development
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Circular RNAs (circRNAs), a class of non-coding RNAs with covalently closed loop structures,
are emerging as crucial regulators and potential biomarkers in epithelial ovarian cancer (EOC),
particularly in high-grade serous carcinoma (HGSC), the most aggressive EOC subtype. This
study investigated the biological significance of circSKA3 in HGSC development and
progression. Using quantitative RT-PCR, we confirmed significant upregulation of circSKA3
expression in HGSC tissues compared to low malignant potential tumors (LMP) and benign
cystadenofibromas (CAF). Functional assays were performed in three HGSC cell lines (OV90,
OVCAR3, and CaOV3) with both overexpression and knockdown of circSKA3. Our results
demonstrated that circSKA3 overexpression significantly enhanced cell proliferation, migration,
invasion, and colony formation capabilities, while circSKA3 silencing suppressed these
malignant phenotypes. Through bioinformatic analysis and circRNA databases, we identified
potential miRNA interactions with circSKA3. RNA pulldown assays subsequently confirmed
that circSKA3 directly binds to and sponges miR-383-5p, which we found to be downregulated
in HGSC compared to LMP and CAF samples. Our findings suggest that circSKA3 functions
as an oncogenic circRNA that drives HGSC malignancy through a complex regulatory
mechanism involving miR-383-5p sponging. This study provides new insights into the molecular
pathogenesis of HGSC and identifies circSKA3 as a potential diagnostic biomarker and
therapeutic target for this lethal gynecological malignancy.



#P12. Decellularized Extracellular Matrix Scaffold for an in vitro Ovary
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Preserving female fertility is a critical challenge across species, with implications for both human
reproductive health and wildlife conservation. The ovary, as the central organ regulating female
gamete production and hormone synthesis, is particularly vulnerable to aging, disease, and
environmental stressors. Innovative strategies are needed to support individuals and populations
at risk of reproductive decline. To address this need, we developed decellularized extracellular
matrix (dECM) hydrogels derived from bovine ovarian cortex (Ctx) and medulla (Med) to
engineer a biomimetic ovary model that supports stromal cells and follicle growth. These region-
specific hydrogels were characterized by proteomics, biomechanical properties, and stroma and
follicle culture viability. Proteomics identified core and affiliated ECM proteins critical to
folliculogenesis, with 185 matrisome proteins common to both dECMs, 10 proteins unique to
Ctx-dECM and 63 to Med-dECM. Notably, Ctx-dECM uniquely expressed proteins such as
ZP3, ZP4, and WNT4, whereas Med-dECM exclusively contained MST1, FST, and SMOC1,
underscoring distinct regional compositions. Collagens were significantly more abundant in Ctx-
dECM (86%) compared to Med-dECM (78%, p<0.05), whereas proteoglycans predominated in
Med-dECM (14%) relative to Ctx-dECM (8%, p<0.05). Estrus cycle stages had minimal
influence on ECM protein profiles. Biomechanical analyses revealed reduced stiffness in Ctx-
dECM (1.74 kPa) compared to native ovarian cortex (7.45 kPa; p<0.05), whereas Med-dECM
exhibited stiffness similar to native medullary tissue (3.2 vs 4.45 kPa; p>0.05). Elastic and visco-
elastic properties of both dECMs closely resembled native tissues. Stromal cell viability
remained high (>95%) in both hydrogels. Importantly, primordial follicle survival (3 days in
culture) improved in the Ctx-dECM hydrogel (70.8%) compared to 2D cultures (50%), validating
the functional potential of these matrices. This study establishes a foundation for ovary-on-a-
chip platforms and offers a promising biomimetic strategy to support fertility restoration across
diverse species.



#P13. Pretrained Neural Network Backbones Accurately Detect Preeclampsia in
Macroscopic Placenta Images
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Background
Preeclampsia is a life-threatening hypertensive disorder of pregnancy, strongly associated with
abnormal placental development and function. It disproportionately affects individuals in low-
resource settings, where access to specialized care is limited. Placental analysis by trained
pathologists holds diagnostic value for preeclampsia, yet such expertise is often scarce in these
environments. This gap in diagnostic capacity contributes to missed identification of high-risk
preeclampsia, impeding timely escalation of care and transfer to high-resource settings equipped
to manage severe maternal and neonatal complications. To address this gap, we aim to develop
an AI-based detection system capable of identifying preeclampsia from macroscopic placental
images.
Methods
Our study utilized a dataset consisting of 202 maternal-side macroscopic placental images and
an equal number of fetal-side images from subjects with and without preeclampsia, including
both term and preterm healthy controls. A variant of Convolutional Neural Networks,
specifically Residual Networks, and a variant of Transformers, specifically Data-efficient Image
Transformers (DeiTs), pre-trained on ImageNet, were then leveraged as frozen backbones for
feature extraction. The extracted features were subsequently passed to a Multilayer Perceptron
to classify the images as either preeclampsia or healthy. To evaluate model performance, we
employed five-fold nested cross-validation and conducted a final assessment on a 10% hold-out
test set. The evaluation metrics included accuracy, recall, precision, F1 score, and AUC score.
Results
The results obtained indicated that both maternal and fetal side placenta images yielded accurate
prediction models, with AUC-ROC ranging from 72% to 86% whilst the accuracy, precision and
recall also range from 67%-82%. The models have good positive and negative prediction value
and the F1 score ranges from 68%-80%.
Conclusion
Our findings underscore the value of AI in advancing obstetrical and neonatal care in remote
settings, with promising implications for improved health outcomes.



#P14. CircSKA3 Enhances β-Catenin, TCF1 and Cyclin D1 Expression in High-Grade
Serous Ovarian Carcinoma
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        Ovarian cancer (OC) remains the most lethal gynecological malignancy, with a five-year
survival rate of only 50%. Among its subtypes, epithelial ovarian cancer (EOC) accounts for
over 90% of cases, primarily due to non-specific early-stage symptoms and the limited sensitivity
of existing biomarkers. Consequently, more than 75% of patients are diagnosed at advanced
stages, where standard chemotherapies are largely ineffective due to chemoresistance, resulting
in frequent relapse. These challenges underscore the urgent need for novel diagnostic biomarkers
and effective therapeutic targets. 
        Our laboratory investigated circSKA3, identified to be overexpressed in high-grade serous
carcinoma (HGSC)—the most aggressive subtype of EOC—through circRNA sequencing. RT-
qPCR analysis validated its overexpression in HGSC tissue biopsies compared to low malignant
potential and benign ovarian tumors, highlighting circSKA3's diagnostic potential. Functional
assays further demonstrated that circSKA3 enhances proliferation, migration, and invasion in
HGSC cell lines, underscoring its potential as a therapeutic target. 
        To elucidate the molecular mechanisms involved, I conducted temporal gene expression
analysis using RT-qPCR in circSKA3-overexpressed OVCAR3 cells. My experiments revealed
that circSKA3 upregulates TCF1 and cyclin D1 mRNA levels. I further performed Western blot
analysis, which demonstrated a marked decrease in β-catenin phosphorylation at Ser33/37. This
reduction in phosphorylation suggests stabilization of β-catenin, which is known to partner with
TCF1 to drive transcription of oncogenic targets such as cyclin D1. Collectively, these findings
suggest that circSKA3 may promote HGSC tumor progression, potentially through activation
of the β-catenin/TCF1/cyclin D1 signaling axis. 
       These results position circSKA3 as a promising biomarker for early detection and a novel
therapeutic target in HGSC. Further exploration of circSKA3-mediated signaling may provide
valuable insights into overcoming chemoresistance and improving patient outcomes.



#P15. Placental factors induce innate immune reprogramming of bone marrow derived
macrophages
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Background: Epidemiological data have demonstrated that pre-eclampsia – an inflammatory
pregnancy complication that commonly co-occurs with fetal growth restriction (FGR) and is
associated with placental damage and dysfunction – protects against breast cancer development.
The underlying mechanisms associated with protection from breast cancer are not known. We
hypothesize that release of placental-derived factors induces long-lasting systemic innate
immune reprogramming of macrophages and their precursors, and that this reprogramming may
be linked with tumour promoting or tumour suppressive immune phenotypes.
Methods: Pregnant C57Bl/6 female mice mated with Balb/c male mice received a single
intraperitoneal injection of saline (control) or lipopolysaccharide (LPS; 10 �g/kg) on gestational
day (GD) 10.5 to induce inflammation-associated FGR. Bone-marrow and placenta were
collected on GD 14.5 from parous mice. Age- and treatment-matched nulliparous mice were
used as controls. Placentae were used to generate placental explants, and placenta-conditioned
media (Pl-CM) was collected after 24 hours in culture. Bone marrow isolated from virgin non-
experimental mice was exposed to Pl-CM medium for 24 hours prior to differentiation into bone
marrow-derived macrophages (Pl-CM-BMDM) ex vivo over six days. Pl-CM-BMDMs and
BMDMs generated from experimental mice were stimulated with Pam3Cys (10 �g/mL), or LPS
(100 ng/mL; 10 ng/ml) for 24 hours. Concentrations of interleukin (IL)-6 and IL-10 in cell
culture supernatant were quantified by ELISA.
Results: Compared with BMDMs generated from nulliparous mice, BMDMs from pregnant
mice exhibited significantly decreased release of IL-6 and significantly increased release of IL-10
into cell culture medium following ex vivo stimulation with Pam3Cys or LPS. Moreover, while
overall the release of IL-10 from Pl-CM-BMDMs was significantly reduced compared with
BMDMs exposed to control medium, Pl-CM from LPS-exposed placentae exhibited
significantly reduced release of IL-6 by Pl-CM-BMDMs compared with saline-treated
placentae.
Conclusion: Placental-derived factors induce innate immune reprogramming in bone-marrow
progenitor cells that persists through differentiation into macrophages.



#P16. Presence of embryo alters murine decidual immune landscape: insights from the
bead-induced deciduoma model
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Introduction
In pregnancy, tolerance of semi-allogenic fetus necessitates a specialized decidual immunological
milieu. At embryonic day (E) 7.5, the murine decidua is populated predominantly by uterine
natural killer (uNK) cells and decidual macrophages (dMφ), facilitating tissue remodelling,
angiogenesis, and tolerance. Abnormal decidual immune composition potentiates rejection and
fetal and maternal pathologies. Pre- placentation, the decidual immune milieu is in part driven
by maternal hormones and signalling from the 
decidua itself, yet few have examined the role of the conceptus. Using the in vivo pseudo-
pregnant bead- induced deciduoma (pseudo-BID) model, we examined the role played by the
embryo in modulating decidual leukocyte abundance and localization.
Methods
Outbred CD1 dams mated with vasectomized males received either day E3.5 embryos or
Concanavalin-A
coated Sepharose beads (“beads”) by surgical transfer 2.5 days post-plug. At E7.5, decidua from
both embryo- and bead-pregnancies were collected and examined for differential expression
(DE) by single- cell RNA sequencing (scRNAseq). Differential abundance and localization of
dMφ and uNK populations 
were examined by flow cytometry (FACS) and immunohistochemistry (IHC).
Results
Preliminary scRNAseq revealed differential phenotypes in dMφ and uNK populations, with the
highest  levels of DE observed in M2-like dMφ. Subsequent IHC revealed similar abundance of
F4/80+ cells  (p=0.1495, n=3), while the abundance of CD86+ and CD206+ populations are
both reduced in bead- pregnancies (p=0.0250 & 0.0472, respectively, n=3). Preliminary FACS
analysis of F4/80+ cells by CD86 and CD206 expression revealed no significant difference in
dMφ polarization (p=0.4865, n=3). IHC staining using Dolichus Biflorus Agglutinin (DBA)
found disrupted spatial organization of uNKs in bead-
pregnancies, which localize preferentially to the mesometrial pole in embryo-implantations.
Conclusions
At E7.5, the presence of embryos is required for uNK localization. While histological analyses
suggest the presence of an embryo modulates dMφ activation, further analyses are necessary to
confirm this relationship and the role played by the embryo in vivo.



#P17. Maternal high-fat diet exposure during early development programs reduced lifespan
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INTRODUCTION: Maternal obesity is a risk factor for prenatal adversity and diseases in
offspring including cardiometabolic disorders, progressive hepatic steatosis, steatohepatitis, and
fibrosis. New evidence suggests that this phenotype may predispose offspring to liver cirrhosis
and hepatic carcinoma. We investigated the impacts of a maternal high-fat diet before and
during pregnancy and lactation on offspring aging trajectories, including metabolic disease and
hepatic disorders. 
METHODS: Female mice were fed a control (17% kcal from fat, CTL, n=15) or a high-fat diet
(45% kcal from fat, mHF, n=12) two weeks before pregnancy and throughout pregnancy and
lactation. On postnatal day 7 (P7), litters were standardized to six pups (3 males and 3 females).
At 12 and 22 months of age, offspring metabolism was assessed with oral glucose tolerance tests
and insulin measurements. At 22 months, offspring tissues were collected for further analysis. 
RESULTS: Male and female mHF offspring exhibited significant body mass loss and impaired
glucose metabolism, characterized by lower blood glucose levels and elevated insulin, compared
to controls. These changes corresponded to an altered aging trajectory, where mHF offspring
exhibited premature frailty and reduced lifespan compared control counterparts. This change in
aging was sex-specific; mHF male offspring died prematurely at ~10 months of age (~50 human
years), and by 20 months (~65 human years), 40% of MHF males and 29% of MHF females
died prematurely, compared to 0% mortality in control offspring. Notably, mHF offspring had
3-5 times increased risk of spontaneous tumorigenesis, where males were disproportionately
affected. Male mHF offspring had tumours in reproductive and metabolic organs; most tumours
were located in the liver, where 45% of male mHF offspring developed hepatic tumors and, in
some cases, hepatocellular carcinoma.
CONCLUSIONS: This study highlights the importance of the early life environment in
influencing disease risk and postnatal aging trajectories and longevity.



#P18. The saturated fatty acid palmitate dysregulates the transcriptome of kisspeptin
neuronal cell lines
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Background: Infertility and subfertility rates have been rising over the past several decades and
can be linked to obesity. Overnutrition can impact an area of the brain, the hypothalamus, that
is responsible for the control of both energy homeostasis and reproduction. Two kisspeptin-
expressing populations of hypothalamic neurons (Kiss  and Kiss ) are particularly critical
regulators of the hypothalamic-pituitary-gonadal (HPG) axis. We hypothesized that the
transcriptome within kisspeptin neurons would be dysregulated by exposure to the most
abundant saturated fatty acid, palmitate.

ARC RP3V

Methods: We treated cell lines isolated from the Kiss  and Kiss  regions of the
hypothalamus with 50 μM palmitate for 24 hours and conducted bulk RNA-sequencing
followed by gene set enrichment analysis (GSEA). RT-qPCR was used to validate the expression
of specific genes.

ARC RP3V

Results: Overall, 328 and 387 genes were altered in the Kiss  and Kiss -derived cells,
respectively. Pathways dysregulated in both cell lines included insulin signaling,
neuroinflammation, and PPAR signaling. We focused on one pathway, ferroptosis, which is a
form of cell death resulting from iron overload and lipid peroxide accumulation that has been
linked to obesity. We found that mRNA levels of the iron importer (transferrin receptor 1), iron
exporter (ferroportin-1) and a marker of ferroptosis, (Acsl4), were upregulated by palmitate. In
contrast, these genes were unaffected by the monounsaturated fatty acid oleate, which we have
found can protect neurons from the effects of palmitate. We are currently co-treating the cell
lines with palmitate and an iron chelator to determine if  blocking ferroptosis can reduce the
impact of palmitate.

ARC RP3V

Conclusion: The saturated fatty acid palmitate, a main component of a high fat diet, directly
dysregulates the transcriptome of kisspeptin neurons and induces ferroptosis. Understanding
the mechanisms underlying the impact of obesity on kisspeptin neurons will ultimately aid the
development of strategies and therapies to overcome fertility issues.



#P19. The role of NEAT1 in human placental syncytiotrophoblast
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Background
A syncytiotrophoblast layer forms the primary interface between maternal and fetal blood in the
human placenta. It performs essential functions, including the transfer of nutrients and gases
between maternal and fetal blood and production of hormones vital for pregnancy. NEAT1 is a
hypoxia-inducible long non-coding RNA (lncRNA) with 2 isoforms, NEAT1_1 (short
transcript) and NEAT1_2 (long transcript), which forms the backbone for nuclear suborganelles
called paraspeckles. We recently identified high NEAT1 expression in syncytiotrophoblast, so in
this study, we aimed to determine its function.
Methods
Expression of NEAT1 was assessed in human placental tissues and human trophoblast stem
(TS) cells using in situ hybridization and quantitative reverse transcription-PCR, respectively.
Human TS cells were differentiated into syncytiotrophoblast, exposed to 20% and 1% oxygen for
24 hours, and NEAT1 expression was evaluated. NEAT1 transcript levels were reduced in
human TS cells using two distinct antisense oligonucleotides. Cells transfected with nontargeting
oligonucleotides were used as controls. RNA sequencing was performed on NEAT1-knockdown
syncytiotrophoblast exposed to 20% and 1% oxygen. Appropriate statistical tests were
performed, and P<0.05 was considered statistically significant.
Results
NEAT1 is localized to syncytiotrophoblast nuclei of human placenta. Both NEAT1 isoforms
were increased in human TS cells after differentiation into syncytiotrophoblast (P<0.05).
Exposure to 1% oxygen further increased NEAT1 expression in syncytiotrophoblast compared
to cells cultured at 20% oxygen (P<0.05). RNA sequencing analysis revealed 251 and 91 genes
significantly changed in NEAT1-deficient syncytiotrophoblast under 20% and 1% oxygen,
respectively. Many genes encoding membrane proteins were upregulated in NEAT1 knockdown
cells.
Conclusions
NEAT1 is highly expressed in syncytiotrophoblast, and its expression increases further when
cells are cultured in low oxygen. NEAT1 may regulate the expression of various membrane
proteins. These findings offer new insights into human syncytiotrophoblast adaptation during
hypoxia.



#P20. Dose-Dependent Effects of THC and CBD on DNA methylation during in vitro
oocyte maturation
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DNA methylation is a critical epigenetic process that governs gene expression during oocyte
maturation, ensuring the establishment of oocyte competence and proper embryonic
development. This dynamic regulation is orchestrated by a balance between methylating
enzymes, such as DNA methyltransferases (DNMT1, DNMT3a, DNMT3b) and demethylating
enzymes, including ten-eleven translocation enzymes (TET1, TET2, TET3) and thymine DNA
glycosylase (TDG). Additionally, DPPA3 helps to safeguard specific maternal genomic regions
from demethylation. Disruptions to this finely tuned system can impair oocyte quality and
developmental potential. With the rising use of cannabis for both therapeutic and recreational
purposes after its legalization in Canada, there is growing concern over the reproductive impact
of its primary constituents: delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD). This
study hypothesizes that in vitro oocyte exposure to THC and CBD disrupts the expression of
key DNA methylation and demethylation enzymes in a dose-dependent manner, altering the
epigenetic landscape required for oocyte competence. Cumulus-oocyte complexes were aspirated
from ovaries obtained from a local slaughterhouse and treated in vitro with three concentrations
of either THC or CBD—representing therapeutic, mid, and high recreational doses—for 24
hours during maturation. Total RNA was extracted and gene expression was quantified by
qPCR. The high CBD group (10μM) showed a trend of increased expression of DNMT1,
DNMT3a, DNMT3b, TET2, TDG, and DPPA3, with a statistically significant increase in TET3
(p-value=0.043). Additionally, TET1 transcripts levels decreased by 40% in the mid CBD group,
while TDG increased by 70% in the low THC group, although more biological replicates are
needed to confirm these trends. These results support dose-dependent potential disruptions to
the methylation-demethylation balance in oocytes exposed to cannabinoids. Studying these
effects in vitro enables direct analysis of molecular pathways, providing valuable insight into the
reproductive risks associated with cannabis exposure.



#P21. Prenatal Phytocannabinoid Exposure Reprograms Glucagon Trafficking and
Secretion in Pancreatic Alpha Cells
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Background: Glucagon secretion from pancreatic alpha cells is regulated by several factors:
nutrients, paracrine hormones and neurotransmitters. There is emerging evidence that the islet
endocannabinoid system (ECS), its receptors CB1/2, GPR55, and TRPV1 and their ligands, also
regulate alpha cell function. The ECS may be remodelled in response to the phytocannabinoids
∆9-THC and CBD, resulting in acute and chronic alterations in glucagon secretion. Recent work
from our group has shown that Stathmin-2, a downstream target of ∆9-THC, negatively
regulates glucagon secretion via lysosomal trafficking. In addition, gestational exposure to ∆9-
THC and CBD causes glucose intolerance and may alter glucagon trafficking and secretion in
adult rat offspring in a sex-specific manner. Therefore, we wish to characterize the mechanisms
that underlie phytocannabinoid-induced alterations in glucagon trafficking in the alpha cell.

Methods: Mechanistic studies were carried out using ⍺TC1-6 cells which were treated with 0.3 or
3 μM ∆9-THC or CBD for 24 h. Using a rat model of prenatal phytocannabinoid exposure,
pregnant Wistar rats received daily i.p. injections of vehicle, ∆-9 THC or CBD (3 mg/kg) from
gestational days 6 – 22

Results: At 3μM, ∆9-THC significantly upregulated transcript levels of ECS receptors: CB2,
GPR55 (n=8, p<0.05), and TRPV1 (n=8, p<0.0001), and the microtubule-associated protein
Stathmin-2 (n=8, p<0.0001), via qPCR. Using pancreatic tissue sections from adult rat offspring
gestationally exposed to cannabis, I will investigate changes in glucagon trafficking and the
expression of ECS receptors in pancreatic alpha cells through confocal microscopy.

Conclusion: Phytocannabinoids may have chronic and acute effects on alpha cell function
through ECS signalling and altered glucagon trafficking through the lysosomal pathway.
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Introduction
Maternal obesity is associated with compromised uteroplacental perfusion and placental
hypoxia; however, the pathophysiologic drivers are not entirely understood. Macrophages within
the decidua aid in early placental development by promoting tissue remodeling, angiogenesis,
and a tolerogenic environment. Chronic low-grade inflammation perpetuated by excess
adiposity may disrupt macrophage dynamics within the decidua, adversely impacting these
processes critical for placental health. However, the impacts of obesity on decidual macrophage
populations are unknown.
Methods
Female mice fed a rodent chow control (CON, n=13; 17% kcal fat) or high-fat, high-sucrose diet
(HFHS, n=15, 45% kCal fat) for 12 weeks before and during pregnancy were euthanized on
embryonic day 10.5 (E10.5) for collection of uteroplacental tissues. Immunofluorescent co-
staining of F4/80 and Ki-67 in FFPE tissue sections was used to identify macrophages and
proliferating cells in the decidua, respectively. Total (F4/80+) and proliferating (F4/80+ Ki-67+)
macrophage frequency was measured in decidua associated with male and female conceptuses,
using an automated bioimage analysis pipeline in QuPath.
Results
Decidual macrophage frequency was increased in HFHS pregnancies compared to CON (pdiet
<0.05), an effect which was stronger in decidua associated with male (p<0.05) versus female
(p=0.11) placental tissues. Concurrently, the frequency of Ki-67+ macrophages was increased in
decidua associated with male but not female placental tissues (p=0.02 and 0.6, respectively).
Conclusion
These findings indicate that maternal obesity has sex-dependent effects on decidual macrophage
dynamics in early pregnancy. Increased macrophage abundance in decidual tissues of HFHS
pregnancies may promote a state of inflammation and increased oxidative stress, impair
maternal blood supply to the placenta, and interfere with placental and fetal development in a
male-biased fashion.



#P23. Differentiation of human iPSCs to anorexigenic neurons of the hypothalamic
arcuate nucleus is inhibited by the saturated fatty acid palmitate

[1] Dept of Physiology, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada
[2] Depts of Physiology, Medicine and Obstetrics and Gynaecology, Temerty Faculty of Medicine,
University of Toronto, Toronto, ON, Canada

Neruja Loganathan [1], Cindy Zhang [1], Calvin Lieu [1], Vanessa Nkechika [1], Denise Belsham
[2]

Background: Obesity is accompanied by increased rates of cardiovascular disorders, diabetes
mellitus, and infertility. Although sedentary lifestyles and high caloric intake are the main causes
of obesity, developmental exposure to high fat diets affect hypothalamic neurodevelopment and
lead to adulthood obesity in rodents. However, developmental exposure to fatty acids have not
been well-studied in humans due to the lack of human-derived models. Hypothalamic cells
derived from human induced pluripotent stem cells (iPSCs) have recently enabled the study of
the human hypothalamus at the cellular level. Thus, we hypothesized that fatty acid exposure
will alter the differentiation and development of human hypothalamic neurons. 

Methods: BJ-hiPSC cells were differentiated into hypothalamic arcuate nucleus-like neurons
using a 21-day small molecule differentiation paradigm. Cells were treated with 10 �M palmitate
daily and cell lysates were collected at neuroprogenitor stages (D9/D13) and upon maturation
(D21) for qRT-PCR and enzyme immunoassay (EIA) analysis.

Results: Arcuate nucleus markers, TBX3, OTP, AGRP, POMC and CART, were enriched in the
differentiated cells, verifying cell identity. Palmitate exposure increased neuroprogenitor marker
expression at D13, and decreased the mRNA expression of arcuate anorexigenic neuropeptides,
POMC and CART, at D21. SST and GHRH were also decreased by palmitate treatment,
however, NPY, AGRP and SYN1 expression were not affected and KISS1 expression was
upregulated, suggesting that palmitate did not dampen overall transcription. In investigating the
mechanistic basis of decreased POMC mRNA and -MSH peptide levels, we found increased
levels of cellular stress markers and decreased levels of the POMC-regulating transcription
factors, TBX3, ISL1, CITED1 and STAT3. Mechanistic studies targeting these transcription
factors and neuroinflammatory pathways are currently ongoing.

Conclusion: Palmitate led to a decrease in the anorexigenic-tone of differentiated hypothalamic
neurons, pointing to a mechanism by which developmental exposure to fatty acids may alter
hypothalamic neurons, ultimately leading to obesity.
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Preeclampsia is a pregnancy complication affecting approximately 4 million women worldwide
each year, and is the cause of >70,000 maternal deaths annually. However, beyond the unifying
diagnostic criteria of hypertension and the onset of impaired renal, liver, or neurological
function, there is immense heterogeneity in maternal and fetal outcomes and response to
treatment. Our previous research with molecular and histological data indicate that
preeclampsia is an umbrella diagnosis encompassing three distinct placental diseases:
“maternal” emerging from underlying maternal cardiovascular disease; “canonical” emerging
from placental dysfunction; or “immunologic” emerging from immune incompatibility with the
fetus. We repurposed patient information collected from the Screening for Pregnancy Endpoints
(SCOPE) international cohort study and sought to apply a novel tool, Similarity
Network Fusion (SNF) Metaclustering, to refine diagnoses according to these potential
subtypes, exclusively through data at the clinical level. From this unsupervised learning
approach, we found a highly stable 3-cluster solution of PE cases. To assess cluster model
validity, 1000 resamplings of 80% of the data were generated and pairwise comparisons of the
resampled solutions had a good mean pairwise adjusted Rand index (0.613), greater than 0.5. A
comparison of observations co-clustering between the candidate solution and the resampled
solutions further shows stability, with observations mirroring the co-clustering
84.8% of the time. We observed support for our past observations of PE etiological subtypes,
detecting a “canonical” cluster showing an alignment of low placental weight and bilateral
notching with more preterm births, more admissions to the neonatal unit, more small-for-
gestational-age babies and the highest measurements of antepartum proteinuria; an
“immunologic” cluster showing an alignment of shorter length of sexual relationship with the
father and admissions to the neonatal unit; and a “maternal” cluster showing an alignment of a
family history of stroke in cases with higher Apgar Scores and fewer admissions to the neonatal
unit. Overall, our results reinforce growing evidence that prognosis heterogeneity arises from
distinct mechanisms, advancing patient subtyping as a promising avenue for developing better
targeted diagnostic screens and treatment plans.



#P25. Cannabis Smoke Extract Promotes Stress-Induced Senescence During Trophoblast
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Background
Cigarette smoke extracts (CSEs) are known to induce DNA damage in various cell types,
contributing to alterations in cell cycle progression including during differentiation. Placental
trophoblasts undergo senescence-associated syncytialization throughout pregnancy, a process
that is essential in maintaining placental function. Premature or aberrant senescence has been
implicated in poor pregnancy outcomes. Hence, the aim of our study was to understand how
CSEs can alter pathways critical for trophoblast senescence and characterize morphological
stress-induced senescence. The basis for whether CSE-induced damage may affect this transition
into physiological senescence during trophoblast differentiation remains unclear.

Methods
An in vitro model was employed using a THC-dominant cigarette (14% THC: 1% CBD) which
was bubbled into cell culture media and applied in varying concentrations (2.5% or 5%) to
BeWo b30 cells, along with the vehicle control. Treatment occurred over a 48-hour period of
forskolin-induced syncytialization. Markers of DNA damage, cell cycle progression and
senescence were assessed using RT-qPCR and Western Blot, alongside functional assays such as
the senescence associated β-Galactose assay (SA-β-Gal).

Results
Exposure to both 2.5% and 5% CSE significantly upregulated γ-H2AX protein expression,
indicating increased DNA damage. Further analysis of cell cycle regulatory genes (p21, p16,
p53) revealed differential responses when exposed to increasing concentrations of CSE wherein
p16 increased, p53 decreased and p21 remained unchanged with treatment. Furthermore, SA-β-
Gal assay images revealed distinct senescencent phenotype when comparing the vehicle control
to 2.5% and 5% CSE and positive controls for senescence.

Conclusion
Components of CSE induce DNA damage which may alter the progression of placental cells
into senescence. This suggests that volatile agents in CSE may trigger premature senescence as a
protective response to cellular injury, aiming to preserve genomic integrity. However, such early
senescence may impair placental development and function, potentially increasing the risk of
adverse pregnancy outcomes and affecting fetal health.



#P26. Cannabis Smoke Exposure Alters Murine Mammary Gland Development

[1] Department of Biology, Faculty of Science, McMaster University, Hamilton, ON, Canada
[2] Department of Pediatrics, Faculty of Health Sciences, McMaster University, Hamilton, ON, Canada
[3] INRS, Centre Armand-Frappier Santé Biotechnologie, Laval, Québec

Yiye Wang [1], Cristina Monaco [2], Tina Podinić [2], David Tovar-Parra [3], Isabelle Plante [3]
and Sandeep Raha [2]

Gestational cannabis use has been associated with several adverse maternal and fetal outcomes
including low birth weight, altered neurodevelopment and hypertensive disorders. Despite these
risks, cannabis use during the perinatal period, primarily through smoking, remains prevalent.
During this period, the mammary gland (MG) undergoes extensive structural remodeling
involving differentiation of mammary epithelial cells (MECs) and adipocytes, both of which are
essential for proper breast milk production. These processes are tightly regulated by key
hormones, such as prolactin. However, limited evidence has been reported on the impact of
cannabis smoke on MG development, warranting further investigation. Hence, we sought to
characterize the impacts of cannabis smoke on mammary gland development using a murine
smoke exposure model. We hypothesize that cannabis smoke exposure will alter the expression
of adipogenic factors, milk proteins and prolactin receptor. Pregnant CD1 mice were exposed to
smoke from cannabis cigarettes (12-14% THC:0-2% CBD) from E6.5 to E18.5. MGs were
harvested on post-natal day 21 (PND21) and subjected to histological analyses as well as gene
expression analyses of adipogenic markers (Adiponectin, Irs1, Scd1, Srebp1), prolactin receptor
(Prlr) and milk proteins (Wap, Csn2). Protein expression analysis was also performed for the
milk proteins. Histological analysis of cannabis smoke exposed glands reveal a morphology
indicative of altered lipid metabolism and accelerated development, characterized by the
presence of brown adipose tissue and features consistent with MG involution. Furthermore, we
demonstrate a decrease in gene expression of adipogenic factors and milk proteins while Prlr
expression was upregulated following cannabis smoke exposure. Overall, these findings suggest
that cannabis smoke exposure may impair MG differentiation and lactation, underscoring the
urgent need to uncover the impacts of cannabis use on the peri- and post-natal periods.
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#P27. Understanding the Effects of △9-THC on the Function of Human Placental
Pericytes

[1] Queen’s University Department of Biomedical and Molecular Sciences

Sophia Wang [1], Bryony Natale [1], David Natale [1]

Background: Cannabis is commonly used during pregnancy, yet the effects of one of its primary
compounds, Δ9-tetrahydrocannabinol (Δ9-THC), on placental vascular development remain
poorly understood. In a previous in vivo rat model, Δ9-THC exposure led to fetal growth
restriction and increased pericyte coverage within the labyrinth zone of the placenta, findings
that contrast with those observed in previous placental pathology models. Pericytes are a critical
yet understudied cell population in the placenta, playing essential roles in angiogenesis,
extracellular matrix remodelling, and inflammatory signalling.

Methods: This study investigated whether Δ9-THC affected the function of isolated term human
placental pericytes. Pericytes were cultured under physiologically relevant 8% oxygen and treated
with 0.75 μM Δ9-THC for 48 hours to evaluate their secretion of angiogenic and ECM-
regulating factors by ELISA, as well as extracellular matrix (ECM) components and pericyte
markers by ICC analysis.

Results: Δ9-THC significantly increased the secretion of the proangiogenic factor VEGF-A and
the proinflammatory cytokines IL-8 and RANTES, without altering levels of ANG1, MMP2,
or TIMP3. Fibronectin intensity decreased, and changes in NG2 expression patterns suggested a
shift toward a migratory phenotype.

Conclusions: These findings indicate that Δ9-THC alters the angiogenic and inflammatory
secretome of placental pericytes and may alter the placental vessel phenotypic state as typical
pro-angiogenic nor vessel stabilizing properties are not observed. Moreover, the observed
reduction in fibronectin intensity and altered NG2 expression patterns suggest that Δ9-THC
may promote a migratory phenotype in placental pericytes, potentially contributing to pericyte
detachment or movement, both processes that warrant further investigation. Further
investigation into how Δ9-THC affects endothelial cells is necessary, as pericyte and endothelial
cell functions are closely integrated in vivo.



#P28. Investigating Stem Cell Antigen-1 Expression and Effects in Mouse Trophoblast
Stem Cells
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Background: Trophoblast stem (TS) cells give rise to the differentiated trophoblasts of the
placenta, with small populations maintained beyond mid-gestation. Stem cell antigen-1 (Sca-1)
is a cell surface marker expressed by many stem and progenitor populations and is
heterogeneously expressed in mouse (m)TS cell populations. Sca-1NEG mTS cells maintain the
same differentiation potential as the Sca-1HIGH cells, but form colonies more slowly.
Importantly, Sca-1NEG mTS cells become Sca-1POS as the colonies expand, suggesting that the
loss of Sca-1 does not indicate a path to differentiation. Based on an observation that over-
confluent mTS cells have a larger Sca-1NEG subpopulation, we speculated that Sca-1 expression
may be linked with colony expansion.

Methods: To assess whether Sca-1 regulates cell number, proliferation, and mTS cell marker
expression, anti Sca-1 antibody treatment was performed. To investigate the relationship
between cell density and Sca-1 expression, mTS cells were plated at different seeding densities
and durations to assess Sca-1 subpopulation sizes by fluorescence-activated cell sorting.

Results: Sca-1 Ab-treated mTS cells had increased expression of Eomes and Cdx2, reduced cell
numbers, and no change in proliferation, suggesting that Sca-1 may accelerate the cell cycle.
There was an inverse relationship between cell density and the size of the Sca-1HIGH
population and a positive relationship with the Sca-1NEG population.

Conclusions: These findings support the possibility that Sca-1 may accelerate the cell cycle and
regulate the expansion of Sca-1-expressing populations, potentially explaining why the Sca-1
knockout is not embryonic lethal but reduces the capacity to respond to stress. Whether there is
a similar regulatory mechanism in human TS cells is unknown.



#P29. Investigating the Role of the UPR in Trophoblast Differentiation and Hypoxia-
Induced Placental Dysfunction
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Mohamed Ali [1], Diba Chowdhury [1], Stephen J. Renaud [1,2]

Background: The placenta acts as a vital bridge between the mother and fetus, supporting fetal
development through the exchange of gases, nutrients, and waste. This exchange is mediated by
the syncytiotrophoblast (STB), a fused, multinucleated cell layer at the maternal-fetal interface.
Impaired STB development is a hallmark of preeclampsia, a serious pregnancy complication.
Hypoxia is commonly observed in placentas from preeclamptic pregnancies and impairs STB
formation. Hyperactivation of unfolded protein response (UPR) pathways has also been
implicated in placental dysfunction; however, the relationship between hypoxia, UPR activation,
and STB dysregulation remains poorly understood.

Methods: BeWo cells were cultured under 20% (standard) and 1% (low) O2 conditions with or
without 8-bromo-cAMP, which induces formation of STB-like cells. UPR branches were
selectively inhibited using well-established small molecule inhibitors. STB formation was
assessed by counting fused syncytia using immunofluorescence, and by examining mRNA and
protein levels of established STB markers using RT-qPCR and western blotting. P<0.05 was
considered statistically significant using appropriate tests.

Results: Exposure of BeWo cells to 8-bromo-cAMP under standard conditions robustly induced
STB formation, which was impaired under low O2 conditions. Reduced STB formation under
low O2 was not rescued by UPR inhibition. Interestingly, inhibition of two UPR branches,
IRE1α and ATF6, under standard culture conditions also disrupted STB formation, suggesting
their role in promoting syncytialization. During differentiation in standard culture conditions,
many UPR markers (e.g., BiP, p-IRE1α, IRE1α, XBP1 splicing) were upregulated, while p-
eIF2α levels were decreased. Under low oxygen, IRE1α and p-IRE1α were reduced, whereas
BiP and p-eIF2α remained unchanged.

Conclusion: Our findings demonstrate that hypoxia impairs STB formation through a UPR-
independent mechanism and reveal essential roles for IRE1α and ATF6 in promoting
syncytialization. This work underscores the role of the UPR in normal placentation and how
hypoxia disrupts this process, potentially contributing to the pathogenesis of preeclampsia.



#P30. Working Towards a Subject Matter Expert Chatbot in the feld of Reproductive
Medicine
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Mian Hamza Mahmood [1], Ebenezer Brefo-Appiah [2], Brian Cox [3]

Reproductive medicine and women’s health research underpin fundamental aspects of human
health—from safe motherhood to fertility management and other gender-specific diseases—and
have increasingly been recognized as critical to the well-being of women and children. Yet the
field of reproductive biology has been historically understudied, leaving major gaps in our
understanding and treatment of gender-specific diseases. 

Integrating AI-powered chatbots into research workflows has demonstrably accelerated core
activities such
as literature review and data preprocessing by improving the breadth and relevancy of the
retrieved information. A reproductive medicine chatbot could provide a more efficient way for
searching the space of all interdisciplinary knowledge, such as immunology, cardiology and
metabolism. As a first approach, we begin by developing and testing a specialized preeclampsia
expert chatbot.

First, we collected approximately 18,000 open-access publications related to preeclampsia from
PubMed
Central, spanning both review and non-review articles. The retrieved corpus was then processed
to extract
two complementary data streams: (1) full-text sequences for language modelling and (2)figure–
captions
pairs for vision–language modelling. For full-text extraction, we employed PyMuPDF, followed
by XML-based filtering to remove noise (e.g. headers, footers, references) and ensure clean text
blocks; figure–caption pairs were isolated via spatial heuristic alignment and regular-expression
matching. Next, we filtered the derived corpus to exclude non-English content and low-quality
segments (e.g. boilerplate text),
and deduplicated it with a MinHash-based near-duplicate detection pipeline to prevent
memorization and
reduce computational overhead. Finally, the resulting corpus was tokenized using the LLaMA2
tokenizer to produce input sequences for supervised fine-tuning of open-source language
models, reserving a held-out set of ~3,000 non-review papers for validation. 

This work outlines a scalable approach to building expert medical chatbots, demonstrating how
domain-specific AI tools can bridge knowledge gaps and accelerate research in reproductive
medicine and beyond.



#P31. Differences in miRNA Expression and Response in Hypothalamic Kisspeptin
Arcuate and Rostral Periventricular Models
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Background:
Infertility affects 1 in 6 individuals globally, causing complications with conception as well as
significant financial and psychological distress. Kisspeptin plays a crucial role in reproduction by
regulating the secretion of gonadotropin hormone-releasing hormone (GnRH). There are two
populations of kisspeptin neurons in the hypothalamus: the arcuate (Kiss ) nucleus, which
governs the pulsatile release of GnRH, and the rostral periventricular (Kiss ) nucleus, which
regulates the preovulatory surge of GnRH. They respond differentially to estrogen, a vital
hormone in female reproduction, with Kiss  neurons downregulating kisspeptin and Kiss
neurons upregulating kisspeptin. Additionally, microRNAs (miRNAs), non-coding RNAs that
regulate gene expression, are essential to these populations as genetic deletion of Dicer, an
enzyme needed for their production, results in infertility in female mice. We hypothesize that
miRNAs targeting estrogen receptors are differentially regulated upon estrogen treatment in
kisspeptin neurons.

ARC

RP3V

ARC RP3V

Methods:
Using bioinformatics tools, we generated a list of miRNA candidates that may target the three
estrogen receptors. We then assessed the expression and function of candidate miRNAs in
hypothalamic neuronal models representing the kisspeptin expressing ARC and RP3V
populations.
Results:
We screened multiple kisspeptin cell lines, mHypoA-55 (ARC), mHypoA-Kiss/GFP-3 (ARC),
mHypoA-50 (RP3V), and mHypoA-Kiss/GFP-4 (RP3V), for our candidate miRNAs. We found
a 2-fold difference in miR-181a-5p and miR-22-3p and a 4-fold difference in miR-26a-5p and
miR-30b-3p between the ARC and RP3V cell lines. We transfected the cells with miR-26a-5p
mimic and found that it regulated estrogen receptors differentially between the lines. In Kiss
neurons, there was a 23.5% decrease in Esr1 and a 25% decrease in Gper1 after 48 hours. In the
Kiss  neurons, there was a 42% decrease in Esr1 and a 39% decrease in Esr2 after 24 hours. 

ARC

R3PV

Conclusion:
These results provide insights into the miRNA regulation of estrogen receptors in the
hypothalamus and potential mechanisms underlying infertility.



#P32. Maternal high fat diet-induced excess adiposity alters long-term hepatic remodeling
and immune cell abundance in offspring
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Background:
Our early life environment programs health trajectories, including cancer risk. Emerging data
including our own suggests that early-life factors contribute to metabolic dysfunction in
offspring in a manner that predisposes them to cancer. The mechanisms however, remain poorly
defined. In this study we investigated whether a maternal high-fat (mHF) diet during pregnancy
and lactation altered liver morphology and the immune microenvironment in offspring,
potentially priming for hepatocellular carcinoma.
Methods:
Female mice were fed a control (17% kcal from fat, CTL, n=15) or a high-fat diet (45% kcal
from fat, mHF, n=12) two weeks before and throughout pregnancy and lactation. On postnatal
day 7 (P7), litters were standardized to six pups (3 males and 3 females). At 12 and 22 months of
age, offspring livers were collected and processed for histological evaluation, including
Hematoxylin and Eosin (H&E) and Picrosirius Red (PSR) to assess steatosis and fibrosis
respectively. Immunohistochemistry was used to stain for markers of macrophages (F4/80+) and
neutrophils (MPO+) to evaluate innate immune cell infiltration.
Results:
Offspring born to mHF mothers displayed progressive hepatic pathology, including increased
lipid accumulation and collagen deposition. Macrophage abundance was altered with age,
particularly in males, while neutrophil infiltration increased in females at P600 particularly in
mHF offspring. The findings in mHF offspring reflect key features associated with liver disease,
chronic inflammation, and are hallmarks of hepatocellular carcinoma.
Conclusion:
Maternal diet induced excess adiposity induces long-term hepatic immune remodeling in
offspring, where females showed inflammation and fibrosis. These sex-specific outcomes
emphasize the need to further investigate immune and molecular drivers of liver disease
progression following early-life adversity and highlight the early life period as a critical
modifiable risk factor for offspring cancer risk.



#P33. Improved Post-Thaw Viability and Maturation of Immature Bovine Oocytes via
Cumulus Cell Co-Culture
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Cryopreservation and vitrification of immature oocytes enable long-term preservation of genetic
material, offering important applications in reproductive biotechnology and livestock
conservation. However, the maturation capacity of vitrified germinal vesicle (GV) stage oocytes
remains limited, particularly when cumulus cell integrity is compromised. This study investigates
the in vitro maturation (IVM) potential of bovine GV oocytes vitrified using the Kitazato
Cryotop method and thawed with the corresponding warming kits. 223 immature oocytes were
collected and cryopreserved under varying degrees of cumulus cell denudation (complete,
partial, or intact). For vitrification, oocytes were sequentially equilibrated in the Kitazato
equilibration and vitrification solutions, then rapidly loaded onto Cryotop carriers with minimal
residual solution and plunged into liquid nitrogen. Thawing was performed according to the
manufacturer's protocol, using a stepwise rehydration process with warming solutions at 37°C,
followed by dilution and washing in decreasing sucrose concentrations to minimize osmotic
shock. Post-thaw, oocytes were cultured with or without freshly harvested cumulus cells.
Maturation was assessed by the extrusion of the first polar body, indicating progression to the
metaphase II (MII) stage by microscopic inspection. The MII oocytes were then stained with
Hoechst, a DNA-binding fluorochrome and visualised under fluorescent microscopy. Oocytes
were considered mature if  two distinct Hoechst-stained chromatin structures (nucleus and polar
body) and a metaphase plate were visible, indicating arrest at the metaphase II (MII) stage.
Preliminary results showed the highest maturation rate (33%) in oocytes that retained partial
cumulus layers and were co-cultured with freshly isolated cumulus cells. In contrast, no
maturation was observed in completely denuded oocytes or those cultured without cumulus
support. These oocytes often appeared dysmorphic, displaying cytoplasmic granularity and
visible zona pellucida damage. While maturation rates remain modest, these results highlight a
promising direction for enhancing IVM outcomes and optimising cryopreservation protocols in
immature bovine oocyte systems.



#P34. microRNAs as predictive biomarkers: assessing embryo quality and aneuploidy 
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Aneuploidy significantly affects embryo viability, making the selection of a single competent  
embryo crucial to minimizing the risk of gestation loss. Testing for aneuploidy in embryos aims
to enhance implantation rates and increase pregnancy success for in vitro fertilization (IVF)
patients. Despite advancements in pre-implantation genetic testing (PGT) through genomic
analyses of biopsied cells and improved biopsy techniques, these methods remain invasive and
controversial. This research project investigates alternative non-invasive genetic testing method
for detecting aneuploidy in pre-implantation embryos. We specifically focus on utilizing
microRNAs (miRNAs) released by pre-implantation embryos into the culture media as potential
genetic markers for identifying incompetent embryos.

Mouse embryos at the 2-cell stage will be collected from gonadotropic super-ovulated female
mice after mating. The embryos will be cultured to the 4-cell stage then treated with the AZ3146
to induce aneuploidy. AZ3146 is a monopolar spindle 1 kinase inhibitor that disrupts proper
chromosome segregation during cell division. Subsequently, these aneuploid embryos will be
cultured, and the miRNAs present in the culture media will be collected and assessed using
qPCR. Proportions of cell lineage markers will also be assessed using immunofluorescence
confocal imaging.

We aim to understand the effect of aneuploidy on lineage marker expression as well as to
identify distinct differences in the miRNA profiles of aneuploid and euploid embryos. This
study seeks to establish a non-invasive approach to embryo assessment, potentially improving
current practices in embryo selection and IVF outcomes.
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When stem cell regulation is disrupted during early ontogenesis, developmental process timing
and synchrony defects often elicit maturational delay and arrest. As key drivers of stem cell fate
and state decisions, mitochondrial homeostasis, metabolism, and redox state are linked to stem
cell identity and fate through the p66Shc adaptor protein. Our lab previously induced p66Shc
knockout (KO) in mouse embryonic stem cells (mESCs) and demonstrated that acclimation to
defined feeder-free cell culture (2i/LIF) conditions abrogated phenotypic differences with
wildtype (WT) mESCs in the naïve pluripotency state. Resulting murine allograft teratomas
exhibited immature development. While teratomas allow for the modelling of early
development, their compositional and maturational heterogeneity has posed challenges for
distinguishing p66Shc-dependent effects across distinct cell types. Resultantly, published
bioinformatic
frameworks for teratoma characterization through single-cell RNA sequencing (scRNA-seq)
have shown promise. In this study, we acclimated a WT and two p66Shc KO mESC clones to
2i/LIF conditions which we then injected into immunocompromised mice to generate teratomas.
Alongside differentiated cells of all three germ layers in WT (n = 11) and p66Shc KO (n = 13)
teratomas, our comprehensive histological analysis revealed uniform populations of putative
early-stage differentiation cells in the latter, which were almost exclusively found associated with
well differentiated structures in WT. Given teratomas contain diverse areas of tissue-like
organization, we validated a protocol for cell/nuclei isolation from OCT-embedded tissue that
incorporates sections across intra-tumor regions, complemented with parallel serial histological
assessment of these same regions. Following ongoing scRNA-seq, we plan to conduct
comparative cell-type characterizations and build differentiation trajectories, focusing on
contextualizing the uniform ambiguously differentiated clusters enriched in p66Shc KO
teratomas. This research will provide a robust, representative evaluation of p66Shc KO-induced
effects on developmental cell fate decisions in situ, thereby helping elucidate new mechanisms
that underpin mitochondrial control of this fundamental process.



#P36. miR-93 and miR-191 as stable reference miRs in non-invasive spent media embryo
genetic testing
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With infertility rates on the rise, the use of assisted reproductive technologies (ARTs) is growing.
Live birth rates from ART have been increasing by using pre-implantation genetic testing (PGT)
to screen for abnormalities, such as aneuploidy. Downsides of PGT include invasiveness,
requirement of highly skilled personnel, and inability to test the entire embryo’s genetics.
Therefore, novel methods of non-invasive embryo genetic testing are emerging. An example is
EMBRACE by Igenomix, which uses spent blastocyst media to assess cell-free DNA released
during development. If  spent media genetic testing is going to be implemented in fertility clinics,
it is fundamental to identify stable reference genes and microRNAs (miRs) to compare to genes
of interest for diagnostic purposes. Investigation of miRs (short noncoding epigenetic
regulators) is becoming more relevant as epigenetics plays a major role during development.
This project aims to identify stable reference miRs between individually cultured blastocysts and
their spent media. Three commonly used miRs were screened for their potential use as reference:
miR-191, miR-93, and small nuclear RNA U6. miR-191 is a biomarker of implantation, miR-93
is a stable reference gene in blastocysts, and U6 is a common housekeeping miR. To test the
stability of these miRs, oocytes were aspirated from bovine ovaries obtained from a local
slaughterhouse and in vitro produced blastocysts were individually cultured in 10ul of media
from day 7 to day 9 of development. Blastocysts were vitrified, and their spent media were snap-
frozen for RNA extraction, reverse transcription, and qPCR with primers for the selected miRs.
Data was analyzed using GeNorm algorithm. Results showed that miR-191 and miR-93 are
stably expressed between blastocysts and spent media, while U6 is not, suggesting that both
miR-191 and miR-93 are reliable references for quantifying the expression of target miRs of
interest when analyzing spent media for embryo genetics.



#P37. Nodal-related genes, ndr1 and ndr2, in zebrafish brain and pituitary: potential roles
in neuroendocrine regulation of reproductive functions
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Nodal, a member of the transforming growth factor (TGF)‐β superfamily, is highly conserved
evolutionarily and essential for embryonic development. Recently, we have reported that Nodal
signaling promotes oocyte maturation in adult zebrafish. To further investigate its role in
reproduction, we examined the expression of two nodal-related genes, ndr1 and ndr2, in
zebrafish brain and pituitary by interrogating single-cell RNA sequencing (scRNA-seq) data
from published datasets, in situ hybridization, and real-time polymerase chain reaction (qPCR).
To explore Nodal signaling distribution across brain regions, we mined a brain scRNA-seq
dataset (GSE246714), which divided brain into four regions. Our analysis revealed that Nodal-
related genes are primarily expressed in neurons, with ndr2 is predominantly expressed in the
telencephalon, mesencephalon, and diencephalon (including hypothalamus). Nodal inhibitor,
lefty1, was also detected in the mesencephalon, and diencephalon. In contrast, ndr1 was
expressed at low levels in the brain. Interrogation of a pituitary single-cell transcriptomic dataset
(GSE272806) showed that ndr2 is specifically expressed in gonadotropes that produce follicle-
stimulating hormone (FSH). In both the brain and pituitary, we observed broad expression of
Nodal signaling components, including acvr1ba, acvr2ba, acvr2aa, smad2, smad3a, and
smad3b. ISH and qPCR analyses confirmed the presence of ndr2 mRNA in various brain
regions, with relatively higher expression levels observed in the hypothalamus, whereas ndr1
expression was low. These results demonstrate the presence of Nodal signaling components in
the adult zebrafish brain and pituitary, especially in regions associated with the hypothalamic-
pituitary-gonadal axis, suggesting a potential role in regulating reproductive physiology.



#P38. High Fibre Consumption During Infancy Enriches Carbohydrate Degrading Genes in the
Infant Gut Microbiome
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Background:
       Fibre degrading bacteria are critical to the development and structure of the gut microbiota.
Fibre degraders metabolize dietary fibres into microbially accessible substrates using
carbohydrate active enzymes (CAZymes), influencing gut microbial composition. 

       However, we know little about the fibre degrading population of the infant gut. The unique
diet of infancy may influence which fibre degraders are active in the gut during this period. Our
goals in this study are to assess whether fibre consumption during infancy influences the
presence and function of fibre degrading bacterial populations in the infant gut microbiota.

Methods:
       We examined stool samples collected at 1-year of participant age from the START study,
using shotgun metagenomic sequencing. Stool samples were categorized as either high-fibre
(≥5g fibre/day, n=5) or low-fibre (<5g fibre/day, n=5), based on diet recalls completed during
stool sample collection. We assembled shotgun reads into contiguous sequences (contigs) using
metaSpades and identified CAZyme genes using dbCAN2. To identify primary degrading
bacteria in our dataset we filtered the dbCAN2 results to only include those involved in the
initial stages of fibre breakdown using the CAZy database. We used the filtered gene list as input
for Kraken2 for taxonomic identification. 
     To determine the influence of fibre consumption on primary CAZyme abundance we utilized
sequencing read alignment using Bowtie2. We used featureCounts to calculate the relative-
abundance of CAZymes in each sample and determine whether this was higher in the high-fibre
or low-fibre population.

Results:
        We identified the primary fibre degrading bacterial populations of the infant gut to be
known fibre degraders, largely from the Bacteroidaceae family. We did not observe consistent
taxonomic profiles describing either high-fibre or low-fibre. We observed higher relative
abundances of both total and primary CAZymes in the high-fibre population.

Conclusion:
     High fibre consumption during infancy enriches fibre degrading bacterial populations in the
gut microbiota.



#P39. Loss of the maternally imprinted Sfmbt2 microRNA cluster results in placental
junctional zone abnormalities and FGR in mice
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The Sfmbt2 gene is maternally imprinted and robustly expressed in mouse placentas. Previous
studies on the inbred C57Bl6 strain have shown that deleting the paternal allele’s 10th intron,
containing over 70 microRNA precursors, resulted in fetal death, accompanied by abnormal
placental morphology, including the shrinking of the placental junctional zone. Here, our
objective was to investigate the microRNA cluster deletion in the outbred CD1 strain and assess
pup viability and placentation. We generated an Sfmbt2 microRNA deletion using a CRISPR-
Cas9 approach, and founder heterozygous males of CD1 background were mated to wildtype
females. We dissected pregnant females at embryonic days 11.5, 14.5, 16.5 and 18.5 (E11.5,
E14.5, E16.5, E18.5), measured placental and pup weights, and performed histological analyses
on collected placentas. We also recorded pup weights at term. Surprisingly, we found that
Sfmbt2 microRNA deletion on the outbred background is fully viable. However, we observed a
dramatic weight decrease of up to 25% in Sfmbt2 microRNA+/- pups and fetuses with
decreased placental weights as early as E11.5. Histological analyses revealed a decreased
placental size, reduction in the glycogen compartment and the overall shrinkage of the
junctional zone. Overall, in contrast to published data, paternal deletion of Sfmbt2 microRNA
in outbred mice resulted in growth restriction but no lethality. This hints at specific genetic
variations between strains that compensate for the absence of the microRNA cluster. Moreover,
we are currently analyzing glycogen cell markers to elucidate the role of Sfmbt2 microRNAs in
trophoblast developmental trajectories. Further investigation into inter-strain differences may
shed light on the role of Sfmbt2 microRNA in placentation and fetal growth.
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Potassium supplemented simplex optimized medium (KSOM) is an embryo culture medium
commonly used in mouse in vitro fertilization. However, traditionally the medium of choice for
the culturing of bovine embryos is synthetic oviductal fluid (SOF). The objective of this study
was to determine if  KSOM influences bovine embryo production rates, cleavage
morphokinetics, and subsequent blastocyst quality compared to SOF culture medium. Bovine
embryos were produced using standard in vitro fertilization protocols. Embryos were incubated
in either SOF or KSOM culture media and in group culture, as a control, or in individual
culture in a Miri Time Lapse Machine. The 2-cell cleavage and blastocyst rates were recorded at
approximately 48 and 190 hours after fertilization, respectively. Cleavage morphokinetics were
recorded at developmental stages t2, t4, t6, t8, morula, and blastocyst in groups undergoing
time-lapse imaging in individual culture. To assess blastocyst quality, staining of blastomeres
will be done using Propidium Iodide and Hoechst stain. Embryo cleavage rates were
significantly higher in the time-lapse individual culture groups (SOF 77%, KSOM 83%)
compared to the group culture groups (SOF 59%, p = 0.045; KSOM 62%, p = 0.0179).
Additionally, cleavage rates in the time-lapse KSOM individual culture group were significantly
higher compared to SOF group culture (p= 0.062). There were no significant differences in
blastocyst rates observed. Times at which embryo developmental stages were reached were not
affected by the type of culture media, except for t6. Embryos cultured in SOF media had a
significantly earlier 6-cell cleavage (57.7 hrs) compared to those in KSOM (72.3 hrs, p = 0.0002).
There were no significant differences between the in vitro culture media KSOM and SOF for
bovine embryos, which implies that both are suitable media options. Additionally, evidence
shows that individual culture in a time-lapse imaging incubator performs superiorly to group
culture.
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Background: As dominant constituents of oil sands process-affected waters (OSPW), naphthenic
acid fraction components (NAFC) cause toxicity in aquatic species through mitochondrial
dysfunction, oxidative stress, and cell death. Their impact on mammalian cells, however, is less
understood. Given the importance of the mammalian ovary in reproductive success and that
NAFC exposure impairs reproduction in multiple aquatic species, this study aimed to assess the
effects of NAFC on mitochondrial function, cell stress response, and membrane integrity in
ovarian granulosa cells.
Methods: Spontaneously immortalized granulosa cells (SIGC) were exposed to NAFC from
OSPW at relevant concentrations [0.73, 1.5, 7.3, 14.7 and 58.6 mg/L] for 24h and 48h. We
assessed steady-state mRNA expression of genes involved in mitochondrial function (Sirt3,
Pgc1b) and total ATP levels. We also measured expression of oxidative stress markers (Sod2,
Tiparp), cellular apoptosis (Bcl-2, Chop, Bax, Casp3), and total ROS/RNS levels. Further, we
assessed gene expression of DNA damage marker, Gadd45a, and LDH levels as a marker of cell
death.
Results: NAFC exposure altered mitochondrial biogenesis-related genes at both time points and
reduced ATP levels at the highest exposure at 48h. In conjunction, we saw increased ROS/RNS
levels at the three highest concentrations at both time points. Anti-apoptosis marker, Bcl-2, was
downregulated at both time points, while pro-apoptosis marker, Chop, was downregulated at
48h. Bax and Casp3 showed no changes. Elevated Gadd45a expression and increased LDH at
24h and 48h indicated potential DNA damage and cell membrane damage, respectively.
Conclusion: Granulosa cell health is essential for ovarian hormone production and mammalian
reproductive success. Our data shows that at concentrations of NAFC detected in OSPW, we
observe mitochondrial dysfunction, increased ROS/RNS, and altered cell survival pathways,
highlighting potential impacts on ovarian health and fertility.



#P42. Pancreatic Beta-cell Plasticity: Trans- differentiation of Delta- to Beta-cells during
Pregnancy
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During pregnancy the endocrine pancreas undergoes physiological adaptations to counteract
increased tissue insulin resistance, primarily through an increase in number of the insulin (Ins)-
secreting β-cells. However, transdifferentiation of glucagon-secreting a-cells or somatostatin
(Sst)-secreting d-cells into β-cells may also occur as seen during the metabolic stress of diabetes.
Deficient maternal diet during pregnancy is associated with changes in β-cell mass (BCM) and
function in the offspring. Previous studies have shown that an 8% low-protein (LP) maternal diet
in mice causes impaired glucose tolerance and a reduced capacity for β-cell expansion in female
offspring during a subsequent pregnancy. This reproduces aspects of gestational diabetes. 

It is unclear whether δ-cell mass (DCM) is altered during normal pregnancy or during
gestational diabetes (LP model). Also, to investigate the origin of new β-cells during pregnancy
a transgenic mouse model was used to trace δ-cell lineage fate. Pancreatic sections were prepared
for immunohistochemistry at gestational days (GD) 9, 12, 15, 18 and stained for the presence of
Ins, the lineage tag yellow fluorescent protein (YFP) and Sst, where Ins+YFP+Sst- cells would
represent transdifferentiated δ-cells. 

Results indicate that DCM, like BCM, increases during normal pregnancy and the δ- to β-cell
ratio was significantly greater by GD18, suggesting a relative increase in δ-cell presence.
However, mice exposed to maternal LP diet in early life exhibited a significantly reduced
adaptive increase in BCM (p ≤ 0.05) during pregnancy but no change in the increase in DCM.
Lineage tracing of δ-cells during normal pregnancy revealed that an increase in bi-hormonal
(Ins+ YFP+ Sst+) cells occurred between GD12 and 18, coinciding with the rise in BCM, but
fully trandifferentiated Ins+YFP+Sst- cells were rare. 

Findings suggest that δ-cells undergo proliferation during normal pregnancy and can partially
transdifferentiate into β-cells within pancreatic islets, potentially contributing to BCM
expansion.



#P43. Innate immune reprogramming of bone marrow cells following inflammation-
induced fetal loss in murine pregnancy.
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BACKGROUND: Pregnancy is marked by dynamic immunological changes. Severe pregnancy
complications, including fetal loss, are associated with aberrant maternal inflammation and
placental stress. Placental stress causes the release of damage-associated molecular patterns
(DAMPs) from the placenta. We hypothesize that DAMPs released during severe pregnancy
complications drive innate immune reprogramming, wherein myeloid cells, including monocytes,
acquire memory and exhibit an altered secondary, non-specific immune response. Whether
inflammation-induced fetal loss leads to such reprogramming remains unclear. 
METHODS: Pregnant C57BL/6 mice were administered 20 μg/kg of lipopolysaccharide (LPS)
or saline intraperitoneally on gestational day (GD) 10.5. Dams were euthanized on postnatal day
seven. Whole bone marrow and isolated bone marrow monocytes were harvested and challenged
in-vitro with the pathogen associated molecular patterns LPS or Pam3Cys for 24 hours.
Cytokine concentrations in cell-free supernatants were measured using a multiplex platform
(Eve Technologies). 
RESULTS: Inflammation-induced fetal loss led to functional reprogramming of bone marrow
innate immune cells. Whole bone marrow from LPS-treated dams showed altered cytokine
production following secondary stimulation, including reduced TNF and IL-10 levels. Similarly,
bone marrow monocytes from these dams exhibited increased IL-6 and decreased IL-1β
production after a secondary challenge.
CONCLUSION: Our data reveal that inflammation-induced fetal loss results in altered
reprogramming of whole bone marrow and bone marrow monocytes, evident through altered
cytokine responses to secondary non-specific stimuli. These findings support further
investigation into whether other complications, such as pre-eclampsia or fetal growth restriction,
also induce reprogramming. Understanding which innate immune cell populations are affected,
and whether these changes contribute to increased risk in future pregnancies, may help identify
at-risk mothers and offspring.



#P44. A plant hormone that suppresses appetite to cause weight loss in HFD-fed mice.
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Background
      Plant-derived compounds provide an enormous opportunity for therapeutic and drug
development that has not been fully exploited. In our lab’s search for compounds to alleviate the
detrimental effects of saturated fatty acids, we found ZAP-010, a plant hormone commonly used
in agriculture to enhance fruit development and commercial settings to extend the life of
produce respectively.
Methods
        We used male and female CD-1 mice fed a 60% HFD as our obese mouse model. These
mice were then fed ZAP-010 daily for up to 4 weeks to investigate its anti-obesity efficacy in
vivo. Food intake and body weight were consecutively measured, and glucose tolerance was
assessed at the end of the feeding period. RNA-sequencing and mechanistic studies were
conducted using the hypothalamii of ZAP-010-fed mice, along with human- and murine-
derived hypothalamic neuronal models.
Results
        We report that oral feeding of ZAP-010 resulted in up to 6% weight loss in HFD (60%)-fed
obese male and female CD-1 mice (with a delta of 12% from the control HFD-fed mice) and the
addition of a modest diet intervention (30% fat), can increased the weight loss up to 12%. In
addition to reductions in body weight, the mice displayed improved metabolic parameters such
as glucose tolerance, fasting blood glucose, hyperinsulinemia, and hyperleptinemia. In our
human and murine derived hypothalamic models, we discovered that ZAP-010 exposure altered
the expression of key feeding neuropeptides, increasing the expression of the anorexigenic
neuropeptide, proopiomelanocortin (POMC), and decreasing the orexigenic neuropeptide Y
(NPY), in hypothalamic neurons. Further, gene and pathway analysis using RNA-seq and
bioinformatics, established the involvement of the ERK and mTORC1 signal transduction
pathways in the anorexigenic response.

Conclusion
        In summary, we uncovered a potential new anti-obesity therapeutic ZAP-010, a plant-based
natural appetite suppressant, that acts through mammalian-specific mechanisms to reduce
weight and improve metabolic function.



#P45. Palmitic acid elicits a proinflammatory response in human endometrial stromal cells
and impairs decidualization.

[1] Western University, London, Ontario, Canada [2] Children’s Health Research Institute, London,
Ontario, Canada 

Amanda M Rampersaud [1] and Stephen J Renaud [1,2]

Background: Decidualization of the endometrium involves the transformation of endometrial
stromal cells (ESCs) into specialized decidual cells to support embryo implantation and
pregnancy. Hallmarks of decidualization include a change in morphology, where ESCs become
epithelioid, and increased production of prolactin (PRL) and insulin-like growth factor binding
protein 1 (IGFBP1). Impaired decidualization results in infertility and adverse gestational
outcomes that affect the health of the mother and baby. A major risk factor for these
complications is maternal obesity, suggesting that factors within an obese environment impair
decidualization. We hypothesize that palmitic acid (PA), a saturated fatty acid circulating at high
levels in obese women, impairs decidualization via the induction of Interleukin-8 (IL8)
production, a proinflammatory cytokine, with potent effects on various cellular processes.

Methods: Transformed human ESCs (THESCs) were cultured for 6 days in decidualizing
medium containing 8-bromo-cAMP and medroxyprogesterone acetate, supplemented with 125
or 250 μM PA. Cells exposed to BSA served as vehicle controls. Extent of decidualization was
determined by assessing expression of PRL and IGFBP1 via quantitative RT-PCR, and
IGFBP1 levels in conditioned media by enzyme immunoassay. Quantitative RT-PCR was used
to assess IL8 expression. Statistical tests included t-tests and analysis of variance, where
appropriate. Results were considered statistically significant when P<0.05.

Results: THESCs exposed to decidualizing conditions exhibited rounded morphology, increased
expression of decidual markers PRL and IGFBP1, and increased IGFBP1 in conditioned media
(all P<0.05), confirming successful decidualization. THESCs cultured in decidualizing
conditions with 250 μM PA had decreased expression of PRL and IGFBP1 (P<0.05).
Additionally, cells exposed to PA exhibited increased expression of IL8, compared to control
(P<0.05). 

Conclusions: PA increased expression of IL8 in THESCs and attenuated their decidualization.
We are currently investigating whether PA increases expression of other pro-inflammatory
cytokines in THESCs, and whether inhibiting inflammatory cytokine production improves
decidualization after PA exposure.
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Background: Estrogenic ovarian follicles hamper superovulatory responses in domestic
ruminants. The use of gonadotropin-releasing hormone (GnRH) antagonists may provide an
effective method of ablating large antral follicles before initiating a superovulatory treatment.
Firmagon® (Degarelix) is used in the therapy of hormone-dependent cancers, but its usefulness
in veterinary reproductive management remains underexplored. Blood flow is critical for
follicular development since ovarian blood supply directly affects nutrient and hormone delivery
rates. Hence, the main objective of this study, conducted in ultrasonographically monitored
ewes, was to monitor changes in antral follicular populations/growth kinetics and ovarian blood
perfusion with or without the treatment with two different doses of Firmagon®.

Methods: Sixteen sexually mature, multiparous, and non-lactating Santa Inês sheep underwent
transrectal ovarian ultrasonography (B-mode and ovarian artery Doppler, p.m.) from days 6 to
18 (D0=first ovulation of the interovulatory interval). On D7 (a.m.), the ewes received a single
s.c. injection of Firmagon®: low-dose group (LD, n=5, 215 μg/kg of body weight (b.w.); high-
dose group (HD, n=6, 235 μg/kg b.w.), and controls (C, n=5, saline).

Results: Ovulations were detected in 100% of C (5/5), 20% of LD (1/5), and 17% of HD (1/6)
animals. Mean daily numbers of large antral follicles (>4.49 mm in diameter) declined (P<0.05)
from D6 to D7 and then did not change significantly until D17 in the HD group. LD ewes
exceeded (P<0.05) C in the mean ovarian artery pulsatility index (PI, D16 and D17) and resistive
index (RI, D17) but had lower (P<0.05) flow-propagation velocity (FPV, D17), whereas HD had
higher (P<0.05) PI (D15) and RI (D17) but lower (P<0.05) FPV (D8 and D15) and end-diastolic
velocity (D17) compared with C group.

Conclusion: Applying both doses of Firmagon® significantly reduced the development of
ovulatory-sized antral follicles and was associated with altered ovarian blood perfusion indices.



#P47. miR-to-miR interactions: investigating the effects of miR-21 down-regulation and
bisphenol exposure in COCs, arrested 8-cell embryos and blastocysts
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Bisphenol A (BPA) is an endocrine disrupting compound (EDC) associated with reproductive
dysfunction. Analogs, such as BPS and BPF, are used in lieu of BPA, however, they might
exhibit similar effects. microRNAs (miRs), are short noncoding epigenetic regulators
influencing developmental processes. miR:miR interactions provide an additional layer of gene
regulation. BPA significantly increases miR-21 in cumulus oocyte complexes (COCs). Three key
steps for successful in vitro embryo production are oocyte maturation, activation of the
embryonic genome (EGA), occurring in bovine at the 8-cell stage, and development to
blastocyst. Here, we assess effects of miR-21 downregulation and bisphenols’ exposure on target
miRs in COCs, arrested 8-cell embryos and blastocysts, as we hypothesise that BPA’s analogs
affect miRs key for development in a miR-21-dependent manner. COCs were matured for 24
hours with/without a miR-21 power inhibitor and with/without BPA, BPS or BPF at the
LOAEL dose of 0.05mg/ml. At day 8 post-insemination blastocysts and 8-cell arrested embryos
were recorded and crucial miRs (miR-10b, -21, -29a, -34c, -103a, -130a, 146a, -155, -224, -378
and -499) were quantified by qPCR. miR-21 downregulation alone resulted in downregulation
of miR-34c and -155 in COCs (p<0.00001), where BPS increased miR-103a and miR-21
(p<0.01) while decreasing miR-155 and -34c (p<0.0001). Preliminary results from 8-cell arrested
embryos indicates miR-21 is downregulated by 60% in the anti-miR-21 and anti-miR-21+BPA
groups. miR-103 was increased by 50% in 8-cell arrested embryos. Preliminary results from
blastocysts show 80% miR-21 upregulation by BPF and approximately 30% miR-103 decrease in
all blastocysts. Cleavage rates were reduced by BPA (p<0.0001), anti-miR-21+BPA (p<0.05) and
BPF alone (p<0.001) and blastocyst rates declined in anti-miR-21 groups with/without BPA,
BPS and BPF, BPA and BPF alone (p<0.0001). These results highlight the importance of miR-
to-miR interactions for a correct pre-implantation in vitro development and the disruptive role
of EDCs exposure.
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Approximately 50% of clinical pregnancy losses is attributed to chromosomal abnormalities, like
aneuploidy. However, preimplantation genetic testing of trophoblastic cells is an expensive and
invasive procedure that may cause structural damage, impacting embryo implantation potential.
Although alternative assessments of ploidy status, including machine learning, are currently
being investigated, they fail to consider phototextural differences (i.e., microscopic image
opacity), which point to physicochemical changes influencing embryo quality. Photo texture is
the small-scale structure of an image resulting from the spatial arrangement of details and their
intensities. It can be quantified using a set of metrics calculated in image processing and optical
analyses. Therefore, we used r-Algo 2.0, a proprietary Python algorithm developed, to perform
segmental analyses of image bitmaps, to compare first-order photo textural characteristics
(FOPC): mean pixel intensity-MPI, heterogeneity-MPH, and concentration-MPC, between
aneuploid (A) and euploid (E) human blastocysts. Seventy-five female patients underwent
fertility treatment for both maternal (age: 29-42) and paternal factors. Of those, 24% had A
embryos only (1-5 embryos/patient), 25% had E embryos only (range: 1-6 embryos/patient), and
51% had both A and E embryos. Digital microphotographs of day-6 ICSI-derived blastocyst
(105 E and 99 A) were converted to 8-bit grey-scale images (0-255) and normalized. Bitmaps of
normalized images were generated using ImageProPlus® software and analyzed with r-Algo 2.0
to identify pixel intensity ranges with FOPC differing between A and E blastocysts. Significant
differences in FOPC between A and E embryos were detected for continuous pixel intensity
ranges: MPI (0-197), MPH (21-60), and MPC (61-149). Mean values for the three parameters
were: MPI (A=22.50±0.03, E=22.63±0.03; P<0.001); MPH (A=0.27±0.02, E= 0.39±0.02;
P<0.001); and MPC (A=1.70±0.04%, E=1.88±0.04%; P=0.002). The existence of
algorithmically traceable differences in image opacity holds promise for developing non-invasive
and inexpensive methods of detecting chromosomal abnormalities in human blastocysts in vitro.
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Introduction: Periconception care primarily focuses on the pregnant person. Despite numerous
studies showing the biological and the psychosocial contributions of the non-pregnant partner
on the health of the pregnancy, this evidence is poorly recognized by the public or by clinicians.
We set out to describe non-pregnant partners' perceptions of their biological and social
contributions to a healthy pregnancy and where they get information on how to support their
pregnant partner. 

Methods: We used a mixed-methods approach consisting of an online survey and semi-
structured interviews with 21 Canadian residents whose partners were either pregnant or had
given birth in the past 18 months. Participants were recruited using flyers, social media,
community organizations, and networks. Data analysis and semi-structured interviews about
experiences supporting pregnancy and information-seeking behaviours were guided by
constructivist grounded theory.

Results: Non-pregnant partners (NPP) largely agreed that maternal factors such as diet (n=21),
exercise (n=19), stress (n=21) and genetics (n=21) would impact the health of the developing
fetus. But only some participants perceived these same factors as influencing their own impact
on the developing baby's health: NPP diet (n=12), NPP exercise (n=12), NPP stress (n=20) and
NPP genetics (n=16). Our preliminary findings suggest that most NPPs are not aware of the
sperm’s role in supporting the developing fetus and placenta and largely recognize emotional
and instrumental supports as the most critical forms of social support for pregnant individuals. 

Conclusion: Our study highlights the need for targeted interventions to communicate the
importance of NPP biological and social contributions in a healthy pregnancy to improve NPP
health literacy and engagement during pregnancy. By incorporating NPPs into periconception
care and sharing resources about their supportive role in pregnancy and fetal health outcomes,
periconception strategies can better address NPP's unique roles, fostering healthier outcomes for
families.



#P50. Allogeneic pregnancy alters immunological responses and fetal outcomes following
aberrant maternal inflammation
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BACKGROUND: Pregnancy complications such as pre-eclampsia, fetal growth restriction, and
pregnancy loss are associated with poor long-term health consequences. The causes of these
complications remain unknown; however, increased similarity between parental haplotypes and
genetic background has been identified as a potential risk factor. These complications of
pregnancy are also associated with aberrant maternal inflammation. Whether parental antigenic
similarity affects the severity of inflammation-associated pregnancy complications is unknown.
Here we will test the hypothesis that inflammation-associated pregnancy complications are
influenced by parental antigenic similarity.
METHODS: BALB/c females were mated with either BALB/c (syngeneic) or C57BL/6
(allogeneic) males and exposed to lipopolysaccharide (LPS; 20 μg/kg; intraperitoneal injection)
on gestational day (GD) 10.5 to induce maternal inflammation, or phosphate-buffered saline
(PBS). Age-, time- and treatment-matched nulliparous mice were used as non-pregnant BALB/c
controls. Cardiac blood was collected four hours post-injection for multiplex cytokine analysis
(EveTechnologies MDF10). A separate cohort was monitored for delivery around GD19.5 to
assess litter size and fetal weight. Uterine immune profiles were evaluated using polychromatic
flow cytometry.
RESULTS: Four hours following LPS exposure, maternal plasma levels of IL-6, MCP-1, and
TNF-α were significantly increased in dams carrying syngeneic fetuses compared with allogeneic
fetuses. LPS administration resulted in significantly reduced litter sizes compared with controls
in both allogeneic and syngeneic pregnancies, however, complete pregnancy loss following LPS-
administration was significantly increased in allogeneic pregnancies compared with syngeneic
pregnancies (p=0.02).
CONCLUSION: These findings suggest that allorecognition influences immune responses to
inflammatory challenges in pregnancy. We hypothesize that this exacerbated response is due to
the absence of alloantigen-driven maternal tolerance in a syngeneic pregnancy. The absence of
alloantigen exposure in syngeneic matings may mitigate excessive inflammation, providing
greater resilience to immune-mediated pregnancy loss.


