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Background: The COVID-19 pandemic and the resulting public health measures have caused major
socioeconomic disruptions and impacted the health of families worldwide. In collaboration with the
Métis Nation of Alberta (MNA), we explored the impact of the COVID-19 pandemic on socioeconomic
well-being of Métis children in Alberta.

Methods: We analyzed data from a cross-sectional COVID-19 survey conducted between December
2020-January 2021 among Métis people in Alberta. Respondents were recruited through a multi-modal
strategy using social media and MNA newsletters. Survey responses were entered on a Research
Electronic Data Capture (REDCap) database held at a secure server at the University of Alberta. We
conducted a descriptive analyses of survey responses of Métis parents about children’s wellbeing.
Results: From a total of 1,508 respondents, 572 were Métis parents/guardians of children aged <18
years, of which 26% (n=150) had children aged < 4 years. About 35% of parents reported an annual
household income of less than $49,000, 46% reported being worse off financially compared to prior the
pandemic and 26% reported challenges affording food at least once during the pandemic. About 35% of
children attended K12 schools in-person, 25% attended online, 33% received blended schooling and 7%
were home schooled. Since the beginning of the pandemic: 1) 30% of the respondents experienced
some gaps in childcare; 2) the majority of children (~80%) were reported to have increased screen time
and decreased play time (30%) and time spent outdoors (44%); and, 3) about 60% were reported to have
spent less time with friends and increased frequency of feeling down, depressed, or upset.
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Conclusion: The ongoing COVID-19 pandemic has negatively impacted the material and social
wellbeing of Métis families exposing children to poor nutrition, decreased social interaction, and ill
mental health. The long term consequences of the pandemic on children’s social and emotional
development are yet to be seen.
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Background: Several tools and indices have been developed to assess diet quality in the general
population. However, even if diet quality has received considerable attention in perinatal nutrition
research, there is currently no consensus on how to measure it among pregnant women. Thus, this
systematic review aims to identify, describe, evaluate and critically appraise the quality of the tools
used to assess diet quality among pregnant women.

Methodology: A MEDLINE, EMBASE, Web of Science, CINAHL, and CENTRAL search was conducted
between March 16th and 24th, 2021, to identify original studies in which diet quality was assessed
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during pregnancy. No restriction was applied regarding language, year of publication, or participants’
health conditions. Reference lists from retrieved articles as well as excluded systematic reviews and
meta-analyses will be consulted to identify further relevant studies. Two reviewers will independently
review the titles, abstracts, and full texts of identified relevant citations. Data extraction will be
performed in two steps by two independent reviewers. A first analysis will identify the diet quality
assessment tools used in pregnancy-related research. The genealogy of the identified tools will be
analyzed to find the validation or initial publications. The characteristics of the tools will then be
extracted. Both extractions will be done using standardized data collection templates. The quality of
the identified tools will be assessed according to the COnsensus-based Standards for the selection of
health Measurement Instruments (COSMIN) checklist. Results will be presented descriptively, and no
meta-analysis will be performed. This protocol was submitted to PROSPERO on April 6th, 2021.

Preliminary results: The database search identified 4737 citations.
Conclusion: Increased knowledge of diet quality assessment tools applicable to research on

pregnancy will facilitate instrument selection in future studies. The collected data could also be used
for the development of a new index assessing pregnant women's diet quality.
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Background: Mounting evidence in the DOHaD field demonstrates that a range of
exposures/experiences/events occurring during early-life can have a lasting impact on health. One
exposure that has been understudied under the DOHaD framework is prenatal alcohol exposure (PAE),
which has impacts on neurobiological and physiological systems, including the immune and endocrine
systems. However, there has been no evaluation of the effects of PAE on the gut microbiota, despite
recent recognition that the gut microbiota is functionally liked to the immune and endocrine systems,
as well as to the brain. We hypothesized that programming effects of PAE may be occurring, at least
partially, through its impact on the microbiota.

Methodology: Pregnant Sprague-Dawley rat dams were assigned to: PAE — ad libitum access to liquid
ethanol diet; or Control (C) — ad libitum access to isocaloric control diet. Fecal samples were
collected from offspring in adulthood and 16S rRNA (V4 region) sequencing performed using lllumina
MiSeq.

Results: Analysis of fecal samples revealed increased richness of bacterial species (a diversity) in PAE

animals and differences in community structure (B diversity), with distinct clustering by prenatal
treatment. Differences in the relative abundance of key microbes were also identified, with important
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sex differences: e.g., Akkermansia was elevated, while Bifidobacterium was decreased in PAE males,
whereas both Proteus and Roseburia were elevated in PAE females. By contrast, Bacteroides was
elevated in both PAE males and females.

Conclusion/Discussion: Together, these results show, for the first time, that PAE has a long-lasting and
sex-specific impact on gut microbiota composition. Importantly, these findings support further
investigations into the impact of PAE on the gut microbiota in both animal models and clinical cohorts,
with implications for evaluation of possible gut-oriented intervention strategies.

Support: NIH/NIAAA RO1 AA022460 to TB and JW.
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Background: Choline is involved in one-carbon transfer reactions and is critical during pregnancy to
support fetal development and programming for growth and brain health. We aimed to: 1) measure
choline intake from food and supplements across pregnancy; 2) determine the profile of choline
metabolites in pregnant women and cord blood.

Methods: An exploratory analysis of choline intake from food and supplements and serum choline-
related metabolites in early (14-17 wk) and late (36-38 wk) pregnancy was conducted in the Be Healthy
in Pregnancy randomized trial (NCT01689961). Total dietary choline (free choline+betaine+
glycerophosphophorylcholine+ phosphotidylcholine+sphingomyelin) was estimated from 3-day diet
records (Canadian choline database (R.Jacobs, University Alberta)) plus supplements. Free choline and
cationic polar metabolites were analyzed in fasting serum samples using multi-segment injection
capillary electrophoresis mass spectrometry under positive ionization mode.
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Results: In 104 pregnant women of mean age 32 years and 92% white Caucasian, median (Q1,Q3) total
choline intake was 347(263,427 ) mg/d in early and 322(2670,437) mg/d in late pregnancy, with ~20% of
women achieving the recommended Adequate Intake (450 mg/d). Only 13 women consumed
supplemental choline (50-200 mg/d). Serum metabolite profile in late pregnancy (median (Q1,Q3)) of
free choline ( 12.9(11.4,15.1)umol/L)), betaine (16.6(14.5,19.0) pmol/L)), dimethylglycine(DMG)
(17.1(15.1,19.8)umol/L), methionine (24.8(23.2,26.9)) pmol/L) and Trimethylamine N-oxide TMAO
(5.5(4.6,8.1)umol/L)) was similar to early pregnancy except for free choline which was significantly
higher (p<0.05) compared to early pregnancy (9.68 (8.25, 10.61) pmol/L)). The same metabolites were
identified in 42 cord serum samples in a cord:maternal ratio of 3.9 for free choline, 1.8 for betaine, 1.6
for DMG and methionine and 1.0 for TMAO.

Conclusion: Dietary sources of choline were insufficient throughout pregnancy to meet recommended
intakes in most women studied. The higher cord:maternal concentrations for most choline-related
metabolites suggests active uptake in late pregnancy, reflecting the importance of these methyl
metabolites to meet fetal/infant needs.
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Background: Adiponectin, leptin, and IGF-1 are known to play a role in growth processes, but few
studies have examined longitudinal changes in these growth factors across pregnancy, and whether
exposure to these factors in utero influences fetal and newborn infant growth.

Objectives: The aim of this investigation was to explore changes in maternal serum hormone and
growth factors across pregnancy and their association with circulating concentrations in cord blood as
well as infant anthropomorphic measures at birth and 6 months.

Methods: Women enrolled in the Be Healthy in Pregnancy (BHIP) RCT (NCT01689961) had fasting blood
samples collected at 12-17 weeks and 36-38 weeks gestation, and cord blood at delivery. Serum
adiponectin, leptin, and IGF-1 were analysed by ELISA. Infant length and weight were obtained from birth
records and at 6 months of age were measured by the research assistant along with infant triceps
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and subscapular skinfold thickness (SFT) and values compared to WHO growth reference standards.
Statistical analysis included linear regression adjusted for maternal pre-pregnancy BMI and study site.

Results: In 137 mother/infant dyads, maternal serum adiponectin, leptin, and IGF-1 were positively
correlated between early and late pregnancy (p < 0.001); from early to late pregnancy serum IGF-1 rose
98%, leptin 31% and adiponectin declined 18%. Late pregnancy maternal IGF-1 was positively associated
with cord serum IGF-1 (p < 0.001). Maternal IGF-1 was positively associated with birth weight (p = 0.018)
while adiponectin was inversely associated with birth weight (p = 0.009). IGF-1 was inversely correlated
with subscapular SFT (p = 0.019). Length velocity from birth to 6 months was associated with both
maternal IGF-I (p = 0.044) and adiponectin (p = 0.007).

Conclusion: This study contributes to the paucity of research on pregnancy-associated changes in
maternal growth factors and hormones, and their association with early infant growth.
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BACKGROUND/INTRODUCTION: The intestines regulate nutrient absorption and require extensive
structural and functional changes during lactation. Excess gestational weight gain is associated with
later-life maternal obesity and comorbidities. It is unclear if excess gestational weight gain alters
lactation-associated intestinal adaptations. Macrophages support intestinal immune and functional
homeostasis. In an animal model, we investigated effects of excess gestational weight gain on
maternal intestinal structure, permeability, and macrophages, during lactation.

METHODOLOGY: Female wildtype C57BL/6J female mice were fed standard chow (17% kcal fat, n=24)
or high fat (45% kcal fat, HF, n=32) diet for 2 weeks prior to mating with chow-fed males. Pregnant mice
were maintained on their respective diets until post-natal day (P)21. Maternal weight was monitored. At
P21, intestinal lengths were measured, and tissues were collected for assessment of intestinal villus
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length, crypt depth, and goblet cell numbers after fixation and PAS staining. Intestinal permeability was
evaluated in vivo by measuring fluorescence in plasma after oral gavage of FITC-dextran, or in vitro by
Ussing chambers. Intestinal macrophages were examined by multicolour flow cytometry.

RESULTS: HF-fed dams had excess weight gain throughout pregnancy (p<0.05), and maintained greater
weight at P21 (p<0.05), compared to chow-fed dams. HF-fed dams had significant reductions in small
intestine and colon lengths (p<0.01), as well as ileum and colon goblet cell numbers per crypt (p<0.05),
accompanied by increases in vivo whole-intestine permeability (p<0.05), and ileum and colon tissue
paracellular permeability (p<0.01). Monocyte-derived and tissue-resident macrophage populations in
the ileum and colon had significant tissue trophism as well as differences in population dynamics and
surface phenotype by diet, including a reduction in the prevalence of monocyte-derived CD4-TIM4-
macrophages, yet increases in monocyte-derived CD4+ and embryonic origin tissue-resident
CD4+TIM4+ macrophages (p<0.0001).

CONCLUSION/DISCUSSION: Diet-induced excess gestational weight gain alters maternal intestinal
physiology, permeability, and macrophage population dynamics during lactation.
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Introduction: During the COVID-19 pandemic, obstetric care has adopted new precautions to ensure
services can be maintained for pregnant women. The aim of this study was to describe access to and
quality of obstetric care for pregnant and postpartum women during the COVID-19 pandemic and to
identify factors that predict quality of care at this time.

Methods: Between May 3 and June 28, 2020, we recruited women who were pregnant or within the first
6 months after delivery to participate in an online survey. This included questions on access to
obstetric healthcare (type and place of health care provider, changes to obstetric
appointments/services, appointment preferences) and the Quality of Prenatal Care Questionnaire
(QPCQ).

Results: Of the 917 eligible women, 612 (67%) were pregnant and 305 (33%) were in the first 6 months
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after delivery. Sixty-two percent (n = 571) reported that COVID-19 had affected their healthcare;
appointments were rearranged, canceled or occurred via virtual means for 29% (n = 166), 29% (n = 167),
and 31% (n = 175) of women, respectively. The majority preferred to physically attend appointments
(74%; n = 676) and perceived the accompaniment of birth partners as important (77%; n = 471). Sixty-two
percent (n = 380) were permitted a birth partner at delivery, 18% (n = 111) were unsure of the rules while
4% (n = 26) were not permitted accompaniment. During pregnancy, QPCQ was negatively associated
with disruption to obstetric services including exclusion or uncertainty regarding birth partner
permissions [F(7, 433) = 11.5, p < 0.001, R2 = 0.16] while QPCQ was negatively associated with
inadequate breastfeeding support postpartum [F(1, 147) = 12.05, p = 0.001, R2 = 0.08].

Conclusion: Pregnant and postpartum have experienced disruption in their access to obstetric
healthcare. Perceived quality of obstetric care was negatively influenced by cancellation of
appointment(s), suspension of services and exclusion of birth partners at delivery. During this time,
continuity of care can be fulfilled via virtual and/or phone appointments and women should receive
clear guidance on changes to services including birth partner permissions to attend delivery.
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Introduction: During the COVID-19 pandemic, lockdowns and other mitigation strategies presented
substantial barriers to traditional, in-person methods of conducting research. With these barriers, new
opportunities arose for scientists to collaboratively conduct remote research from the safety of their
personal work environments. Similarly, the natural experiment of pandemic mitigation efforts provided
opportunities for researchers to explore how the lockdown impacted perinatal health outcomes on a
global scale. Early evidence suggests dramatic reductions in preterm birth during the lockdowns in
some high-income countries. Conversely, reports from some lower-middle income countries indicate
an opposite trend, demonstrating an increase in stillbirth. To address these opportunities, we
developed an international consortium to examine the impact of the COVID-19 pandemic lockdown on
global perinatal outcomes.

Methods: Using a collaborative team science approach, we recruited clinicians, epidemiologists,



statisticians, patient partners, policymakers, and other knowledge users from countries around the
world. We recruited collaborators through social media, word of mouth, professional organisations and
presentations at international research meetings. We used multiple platforms to encourage virtual
interactions including Zoom, Slack, and Google.

Results: Over a 12-week period, we established the International Perinatal Outcomes in the Pandemic
(iPOP) consortium (www.ipopstudy.com; >150 collaborators from >40 countries with datasets capturing
2.5M births/year). Our interdisciplinary team has partnered with the International COVID-19 Data
Alliance to establish a secure and collaborative digital research environment that will streamline and
accelerate efforts to collect, integrate and analyze data from participating centres. We have developed
guiding principles, published a study protocol and a perspective highlighting how iPOP aligns with the
Lancet Small Vulnerable Newborn Series.

Conclusion: iPOP will provide evidence that is generalizable to the international perinatal community.
Results will be rapidly disseminated to inform further research and testable interventions for improving
perinatal healthcare and social support systems during, and beyond the pandemic.
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Background

The COVID-19 pandemic has prompted an unprecedented time of economic change. An area of
concern is disparities in job changes between pregnant individuals and their partners. Prior to the
pandemic, pregnant individuals were more likely than their peers to experience work-related
discrimination from employers, supervisors, and coworkers (Little et al., 2015). Furthermore, as many
pregnant individuals identify as women, they may be at a 24% greater risk of losing employment due to
COVID-19 (Dang et al., 2021). Thus, pregnant individuals have entered the pandemic’s rapidly changing
economic landscape at a disadvantage. Here, we investigated how work-related inequalities for
pregnant individuals have been emphasized during the COVID-19 pandemic.

Methods
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Through the Pregnancy During the Pandemic Study, we collected survey responses about work-related
changes for pregnant individuals and their partners. Survey data was collected from 9,948 participants
across Canada in French and English. Questions specified changes in work hours, employment, and
work from home status. We used Chi-Square tests to compare differences in work-related changes
between pregnant individuals and their partners. Participant numbers (N) differ by analysis depending
on survey response rates.

Results

There were significant differences in work-related changes between pregnant individuals and their
partners. Notably, more pregnant individuals worked from home (X2 (4, N = 4258) = 216.11, p < .001),
had more changes in work hours (X2 (16, N = 7076) = 399.40, p < .001), and were temporarily (X2 (1, N
3779) = 18.18, p < .001), or permanently laid off (X2 (1, N = 3645) = 14.73, p < .001) in comparison to
their partners during the COVID-19 pandemic.

Conclusions
Our findings suggest that work-related inequalities exist between pregnant individuals and their partners

during the COVID-19 pandemic. Consequently, it appears that the pandemic has highlighted stark and
potentially gendered job disparities for pregnant individuals.
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Introduction: The genus Bifidobacterium is a pioneer gut colonizer and exerts a positive effect on host
health. Breast milk is a rich source of glycans that selectively encourage growth of Bifidobacterium.
Formula-feeding with deficiency of Bifidobacterium is associated with overweight, allergies and
asthma. However, the impact of birth events, including birth mode, labour duration and maternal
intrapartum antibiotic prophylaxis (IAP) on Bifidobacterium colonization remains unknown and will be
determined.

Method: This study included 1,654 term infants from the Canadian Healthy Infant Longitudinal
Development birth cohort. Data on birth events and breastfeeding status at 3 months were obtained.
The gut microbiota of faecal samples collected at 3 months were profiled by 16S rRNA sequencing;
genus Bifidobacterium was quantified by qPCR. Group differences were determined by Kruskal-Wallis
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and linear discriminant analysis effect size. Associations between Bifidobacterium and other gut
microbiota were examined by Spearman’s rank correlation.

Result: Bifidobacterium was low in breastfed infants born to mothers who received IAP. Members of
the Proteobacteria were more abundant when genus Bifidobacterium was depleted in infants delivered
by CS, independent of feeding status. Across most birth modes in exclusively breastfed infants, genus
Bifidobacterium was positively correlated with genus Rothia, Prevotella, Enterococcus, Lactobacillus
and Streptococcus, and negatively correlated with Clostridium.

Conclusion: This study documents the impact of birth events and feeding status on the abundance of

gut Bifidobacterium, and provides novel insights into its interaction with other gut microbiota, both of
which potentially contribute to immediate and long-term health consequences.
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Introduction: Western diets (WD) (high saturated fats and refined sugars) constitute a maternal stress
detrimental to fetoplacental development. Neurodevelopment depends on a balance of cell growth and
inflammation directed in part by placental-derived signals, such as Brain-Derived Neurotrophic Factor
(BDNF), which is involved in both placental and neurodevelopment. Alterations in placental
development arising from maternal stressors may underlie long-term fetal cognitive deficits. Our aim
was to investigate effects of lifelong maternal WD on placental development and its correlation to fetal
neurodevelopment, specifically hippocampal cell proliferation and microglial activation.

Methods: Pregnant guinea pigs raised on Control, or WD were sacrificed on day 65 gestation (Term ~68
days) and fetal necropsy was performed (Control n=9, WD n=24). H&E stained placentae were scored
for pathology (necrosis and fibrin thrombi). Placental BDNF expression was investigated by western
blot. Cell proliferation and microglial activation were assessed in the hippocampus and surrounding
white matter using immunohistochemistry to analyze ki67 (cell proliferation) and iba1 (microglia
marker) expression.
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Results: While there was no difference in fetal body or brain weights, WD fetuses had increased
placental weights (p<0.01) compared to controls. Pathology scores were 5-fold higher (greater
incidence and severity of necrosis and fibrin thrombi) in the WD placentae (p<0.05). Ki67-positive cells
decreased, albeit not significantly, in all hippocampal regions of WD fetuses compared to controls.
BDNF and microglia analyses are currently underway.

Conclusion: WD consumption resulted in placental necrosis and fibrin thrombi, evidence of disrupted
morphological development. It remains unknown how these morphological features affect placental
functions, including its role in programming fetal neurodevelopment. Understanding the impacts of
maternal WD on placental function will help identify developmental causes of adult-onset cognitive
decline and associated mental disorders.
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According to Life History Theory, when metabolic energy availability is limited, trade-offs ensue
amongst growth, maintenance, development, and reproductive tasks. Thus, as chronic inflammation
represents an energetic challenge, we should expect it to slow down the pace of reproductive
maturation. In adolescent girls, menarche (the onset of ovarian cyclicity) represents an energetically
demanding process. As such, its onset may be influenced by metabolic energy availability. Here we test
the following predictions: i) chronic inflammation should be associated with later age at menarche; and
ii) chronic inflammation should be associated with a slower pace of reproductive maturation post-
menarche (i.e., a longer period of ovarian irregularities). Using data from a group of 20 Mayan
Guatemalan girls in 2013 (before menarche; age range: 10-11) and in 2017 (after menarche; age range:
14-15), we assessed girls’ inflammation status by quantifying C-reactive protein and interleukin-1p in
salivary specimens, and reproductive status by quantifying follicle-stimulating hormone, estrogen, and
progesterone in daily first morning urinary specimens. Consistent with our prediction, girls with chronic
inflammation showed a 15-months delay average (95% confidence interval [5.8, 24.1]) age at
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menarche compared to girls with no inflammation. We found no association between chronic
inflammation and cycle length or ovulation frequency post menarche. Further research will be needed
to replicate our findings in terms of the link between low-grade immunological challenges and age at
menarche.
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Background. Infertility is a global health issue, and obese women experience a higher incidence of
infertility than women with healthy BMIs. Obesity-conditioned reproductive tracts supporting
preimplantation embryo development likely contain stressors including enhanced free fatty acid (FFA)
levels. Exposure to palmitic acid (PA) in vitro impairs mouse embryo development while increasing ER
stress MRNAs. Oleic acid (OA) rescues these effects. This study investigated the influence of FFA
exposure on preimplantation mouse embryos by characterizing their impact on the Nrf2—Keap1
antioxidant pathway. We hypothesized that PA treatment induces Nrf2-Keap1, while OA treatment
alleviates pathway activity.

Methodology. Female CD-1 mice were superovulated via injections of PMSG and hCG, mated with male
mice, and two-cell embryos were collected and placed into KSOMaa-based treatments: 1) BSA
(control); 2) 100uM PA; 3) 100uM OA; 4) 100uM PA+0A, and cultured for 48 hours before assessment
of blastocyst development. Immunofluorescence of Nrf2 localization was performed using anti-Nrf2
antibody, Rhodamine-Phalloidin, and DAPI. Embryos were imaged using confocal microscopy and Nrf2-
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positive cells were measured using ImagedJ. Nrf2 and KeapT mRNA abundance were assessed after
culture in each treatment condition using RT-qPCR.

Results. PA treatment significantly decreased blastocyst development frequency, while OA and PA+0A
treatments did not impair development. PA treatment significantly increased mean percentage of
immunofluorescent Nrf2-positive cells compared with other groups. qPCR analysis detected higher
Nrf2 and Keap1 mRNA abundance after OA treatment compared with other culture conditions.

Discussion/Conclusion. Evidence suggests that preimplantation embryo FFA exposure modulates the
Nrf2—Keap1 pathway, which is likely a key component of the mechanism early embryos employ to
offset the negative effects of obesity.

Research is supported by a Project Grant from the Canadian Institutes of Health Research (CIHR) to
AJW, BAR, and DHB. There are no competing interests to declare.
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Background/Introduction:Social support in the postpartum period is important in developing parenting
self-efficacy and decreasing postpartum anxiety and depression. However, during the COVID-19
pandemic, women'’s mental health has suffered. There is limited knowledge on the impact that COVID-
19 has had on the postpartum experience of new mothers.

The objectives were to compare changes in psychosocial outcomes in Canadian women collected
before (Cohort 1) and during the COVID-19 pandemic (Cohort 2); explore the women felt related to
having a newborn during the pandemic; and explore ways that women coped.

Methodology: Prior to the pandemic (October 1, 2019-January 1, 2020), an online survey was conducted

with women had given birth within the past six months in one of the three Eastern Canadian Maritime
provinces (Cohort 1). A second, similar survey was conducted between August 1, 2020 and October 31,
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2020 (Cohort 2) during a period of provincial pandemic response to COVID-19.

Results: For Cohort 1, 561 women completed the survey and 331 women in Cohort 2. Cohorts were
similar in terms of age of women, parity, and age of newborn. There were no significant differences for
self-efficacy, social support, postpartum anxiety, and depression between the cohorts. Difficulties that
women reported as a result of COVID-19 restrictions included lack of support from family and friends,
fear of COVID-19 exposure, feeling isolated and uncertain, negative impact on perinatal care experience,
and hospital restrictions. Having support from partners and families, in-person/virtual support, as well
as self-care and the low prevalence of COVID-19 in these provinces helped women cope.

Conclusion/Discussion: While there was no significant difference in pre-pandemic and during pandemic

psychosocial outcomes, there were still challenges and negative impacts that women identified.
Consideration of vulnerable populations is important when making public health recommendations.
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Background Breastmilk (BM) intake is associated with obesity reduction in children, but this correlation
is quite unclear among offspring of women with gestational diabetes mellitus (GDM), suggesting an
altered composition of BM in the context of GDM. Thus, the aim of this study was to compare the
composition of BM in lactose, glucose, and triacylglycerols (TG) among women with (GDM+) and
without (GDM-) previous GDM.

Methodology GDM+ (n=24) and GDM- (n=29) women were recruited 2 months after delivery. A 2-hour
75g oral glucose tolerance test (OGTT) and measure of body composition (Tanita analyser BC-418)
were performed for all women. In addition, a sample of 30-60 mL of BM was collected at the end of a
feeding and frozen at -80°C until analyses. TG were analysed by colorimetry and lactose and glucose by
high-performance liquid chromatography with refractive index detection (HPLC-RID). BM composition
was compared between groups using Student t Test and ANOVA adjusted for maternal age, maternal
body mass index (BMI) and fasting glucose levels.

Results GDM+ women were older (33.5+3.6 vs 30.0+3.1 years, p=0.0004), had higher BMI (31.0£7.2 vs
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27.7+5.9 kg/m2, p=0.07), fat mass (39.618.2 vs 35.419.8 %, p=0.09), fasting glucose levels (5.00+0.42 vs
4.80+0.31 mmol/L, p=0.05), and 2-h glucose levels (6.21+1.47 vs 5.10+0.95 mmol/L, p=0.002) compared
to GDM- women. BM concentration in TG was higher in GDM+ compared to GDM- women (71.0£22.9 vs
59.7+13.3 mmol/L, p=0.04), while levels of lactose (114.7+15.1 vs 121.7+18.8 mg/ml, p=0.15) and
glucose (0.69+0.20 vs 0.67+0.13 mg/ml, p=0.81) were similar between groups. After adjustment for
maternal age, maternal BMI and fasting glucose levels, the difference in TG levels was no longer
significant (p=0.39).

Conclusion TG levels were higher in BM of GDM+ women compared to GDM- women. However, other
factors associated with BM composition in GDM+ women should be further investigated.
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Introduction: Gestational diabetes (GDM) is associated with metabolic impairments in the villous
trophoblast layer (comprised of progenitor cytotrophoblasts (CT) and fused multi-nucleated
syncytiotrophoblasts (SCT)) of the term placenta. Specifically, GDM placentae demonstrated reduced
mitochondrial respiratory function, as well as reduced protein content and activity of Electron
Transport Chain (ETC) complexes | and Il. These metabolic impairments in the villous trophoblasts are
thought to underlie in utero programming of metabolic disease in GDM-exposed offspring. However,
the mechanisms underlying the development of placental mitochondrial impairments in GDM
pregnancies remain ill defined. It was postulated that glucose overabundance would negatively regulate
mitochondrial function in BeWo trophoblasts.

Methods: BeWo trophoblasts were treated with F12K media (7 mM glucose) supplemented to 25 mM
glucose for 72H. At 24H cells were treated with 250 uM 8-Br-cAMP or vehicle control to induce
differentiation to SCT-like cells. The Seahorse XF Mito Stress Test was utilized to quantify
mitochondrial activity of live cells. Individual ETC complexes were measured by western blot and
spectrophotometric enzyme activity assays. Statistical analysis was completed via randomized-block
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two-way ANOVA. Additional BeWo CT cultures were collected for transcriptomic analysis (Clariom S
mRNA microarray). Transcriptomic data was analyzed via Transcriptomic Analysis Console software
(1.3 fold-change; p<0.05) and functional pathways were examined using WikiPathways.

Results: Hyperglycemia was not associated with altered mitochondrial respiratory activity or ETC
complex chain protein abundance or activity in BeWo trophoblasts. Transcriptomic analysis highlighted
197 differentially regulated genes (75 up-regulated; 122 down-regulated) in hyperglycemic BeWo CT
cells. Pathway analysis highlighted altered PI3K-AKT signaling and lipid metabolic pathways associated
with steatosis in hyperglycemic BeWo cultures.

Discussion: These data demonstrate that short-term hyperglycemia alone may not induce
mitochondrial impairments in cultured trophoblasts. However, transcriptomic analysis highlights that
short-term hyperglycemia may alter placental lipid metabolism that could promote later development
of mitochondrial dysfunction in trophoblast cells.
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Background: In mammals, DNA methylation (5mC) in male germ cell display dynamic changes during
gametogenesis and spermatogenesis, establishing the sperm epigenome, essential for proper embryo
development. SmC can be under the influence of environmental toxicants, leading to abnormal germline
and transgenerational inheritance. However, we lack the comprehensive understanding of the
establishment of 5mC during gametogenesis, especially in rats, the preferred animal model in
toxicology. We aim to provide the first detailed developmental 5mC map in the rat male germline.

Methods: Germ cells were purified by fluorescent-activated cell sorting, using transgenic rats
expressing GFP exclusively in germ cells, combined with DNA staining to gate for ploidy and nuclear
compaction. We obtained 8 cell populations will a minimum of 80% purity (n=4 / stage): 1- gonocytes
from gestational day 16 (GD16); 2: GD20; 3: postnatal day 5 (PND5) spermatogonia; 4: spermatids
(stages 1-8); 5: spermatids 9-12; 6: spermatids 13-14; 7; spermatids 15-17; 8: cauda epididymal sperm.
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5mC was assessed using the Agilent rat Methyl-Seq Kkit, targeting promoters, CpG islands, island
shores, and GC-rich regions. Sequencing data were analyzed using Bismark Bisulfite Read Mapper and
methylation-extractor.

Results: We observed a gradual increase in 5mC during gametogenesis with 5mC patterns being almost
similar between PND5 and spermatozoa. Using Smart 2, 68,407 stage specific differentially methylated
regions (DMR) were identified out of 103,720 regions analyzed (mean size of 472bp). These include
11,105 DMRs at GD16, 54,265 common at GD16/20, 2,224 at PND5, most being hypomethylated (99.9%,
99.7% and 82.3% respectively). Only 53 DMR were identified between the different spermatids steps
suggesting only little change in 5mC pattern during post-meiotic differentiation. Further analysis will
reveal the location and function of these DMRs.

Conclusion: We have established the first map of the rat male germline methylome, which will
ultimately help identify epigenetic signatures of exposure to chemicals.
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