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O-160 
The Uterine Glucocorticoid Receptor Is a Critical Regulator of the Immune System During Implantation. Shannon Whirledge,1 
John P Lydon,2 John A Cidlowski.3 1Yale School of Medicine, New Haven, CT, USA; 2Baylor College of Medicine, Houston, TX, USA; 
3NIEHS, RTP, NC, USA. 
INTRODUCTION: Coordinated by endocrine hormones, the local influx of immune cell populations into the uterus plays a critical 
role in embryo implantation. Although the sex steroids and their receptors have been well-characterized for their role during 
implantation, the female reproductive tract is also regulated by the hypothalamic-pituitary-adrenal axis. Organs of the female 
reproductive tract are sensitive to the stress-mediated actions of glucocorticoids, and the mouse uterus contains high levels of the 
glucocorticoid receptor (GR). Although the presence of GR in the uterus is well established, uterine glucocorticoid signaling has been 
largely ignored in terms of its immunomodulatory functions during pregnancy. 
METHODS: To define the in vivo role of glucocorticoid signaling in the uterus, PRcre was used for the conditional ablation of GR in 
the mouse uterus. Immune cell populations were evaluated by immunofluorescence of staged Day 3.5 and Day 5.5 pregnant uteri. 
Gene expression was evaluated using the Nanostring nCounter Mouse Immunology code set (561 immunology-related mouse genes) 
or quantitative RT-PCR. 
RESULTS: Uterine GR KO mice are subfertile with defects in embryo implantation. Loss of uterine GR resulted in dysregulation of 
the uterine immune cell microenvironment during early stages of pregnancy, characterized by significant changes in macrophage, 
regulatory t-cell, and neutrophil number. Gene expression analysis demonstrated that the absence of uterine glucocorticoid signaling 
resulted in the inappropriate timing and expression levels of many key immunomodulatory genes in the uterus prior to and during 
implantation. Pathway analysis indicated that inappropriate signaling in the uterine GR KO mice suppressed dendritic cell maturation, 
B cell receptor signaling, and PPARa/RXRa activation, placing GR at a central point in the regulation of several important physiologic 
signaling pathways. Moreover, deficient uterine GR signaling resulted in the aberrant expression of immune-regulating genes 
previously linked to pregnancy loss. 
CONCLUSIONS: These data demonstrate that uterine GR is essential to promote embryo survival through maintenance of 
appropriate cellular signaling. 
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O-161 
Uteroplacental Arterial Growth, Expansion, and Vascular Resistance Across Murine Gestation. Monique Y Rennie,1,2 Kathie J 
Whiteley,3 S Lee Adamson,3,4 John G Sled.1,2,4 1Hospital for Sick Children, Toronto, ON, Canada; 2University of Toronto, Toronto, 
ON, Canada; 3Mount Sinai Hospital, Toronto, ON, Canada; 4University of Toronto, Toronto, ON, Canada. 
INTRODUCTION: Uteroplacental arterial growth and remodeling dramatically increases blood flow to the placental exchange 
region during pregnancy. We used high-resolution 3D images of the murine uteroplacental circulation to measure the time-course of 
de novo formation and enlargement of uteroplacental arteries and to predict the hemodynamic consequences of this remodeling. 
METHODS: Uterine (non-pregnant) and uteroplacental arterial vascular structure across gestation (from embryonic day (E)5.5 to 
E17.5 (near term)) was quantified using X-ray micro-computed tomography (n=4-7 placentas/age). Using these data, total and site-
specific resistances and cross-sectional areas were computed. 



RESULTS: Significant diameter augmentation of the uterine artery (+55% by E5.5) and pre-placental radial arteries (+30% by E8.5) 
was observed only in early gestation. Mid-gestational formation of spiral arteries (E9.5-11.5) and maternal canals and canal branches 
(E11.5-13.5) was followed by more than 2-fold enlargement of these vessels. From E9.5 to E17.5, total resistance decreased by 47%, 
overwhelmingly due to spiral artery diameter augmentation; spiral artery resistance dropped 9-fold and canal resistance became 
negligible. Interestingly, radial artery resistance was unchanged over this period so that by E17.5, radial arteries accounted for 90% of 
resistance, and therefore of the total pressure drop, downstream of the uterine artery. Observed 12-fold increases in terminal vessel 
cross sectional area, predominantly due to construction and expansion of the maternal canals and branches, predict a 24-fold drop in 
velocity entering the exchange region at E17.5 relative to E9.5. 
CONCLUSIONS: Quantification of uteroplacental vascular structure revealed unique, vessel specific hemodynamic roles during 
pregnancy. Pressure drops primarily across the radial arteries, resistance falls mainly due to spiral artery augmentation, and blood 
velocity to the exchange region is slowed via maternal canal expansion. The 47% decrease in total resistance downstream of the 
uterine artery, based solely on vascular geometry, was consistent with that predicted using in vivo uterine blood flow data (-42%). 
 
O-162 
Mosaicism in Human Embryos Compromises Accuracy of Preimplantation Genetic Screening (PGS). Norbert Gleicher,1,2,3 
Andrea Vidali,1,4 Jeffrey Braverman,5 Vitaly A Kushnir,1,6 David H Barad,1,2,7 Cynthia Hudson,1 Yan-Guang Wu,1 Qi Wang,1 Lin 
Zhang,1 David F Albertini.1,8 1Center for Human Reproduction, New York, NY, USA; 2Foundation for Reproductive Medicine, New 
York, NY, USA; 3Rockefeller University, New York, NY, USA; 4Fertility Specialist in New York, New York, NY, USA; 5Braverman IVF 
& Reproductive Immunology, New York, NY, USA; 6Wake Forest School of Medicine, Winston-Salem, NC, USA; 7Albert Einstein 
College of Medicine, Bronx, NY, USA; 8University of Kansas Medical Center, Kansas City, KS, USA. 
INTRODUCTION: Preimplantation genetic screening (PGS) is increasingly offered as routine adjunct to in vitro fertilization (IVF). 
However, its accuracy has never been established. Given recent findings of our group and those of Italian investigators that transfer of 
embryos previously diagnosed as aneuploid or mosaic by PGS have led to birth of healthy neonates we thought to assess the accuracy 
of a single trophectoderm biopsy at blastocyst stage in defining embryo ploidy. 
METHODS: We dissected 11 blastocyst-stage embryos, which were previously reported as aneuploid by PGS with array comparative 
genomic hybridization (aCGH) or real-time polymerase chain reaction (qPCR), into 37 specimens. These specimens were reanalyzed 
to determine intra-embryo congruence between multiple biopsies and inter-laboratory congruence by an independent reputable 
commercial PGS laboratory utilizing aCGH. 
RESULTS: Only 2/11 (18.2%) embryos demonstrated identical assessments between two PGS laboratories; On second PGS biopsy, 
4/11 (36.4%) of previously reported aneuploid embryos were normal and 5/11 (45.5%) differed in defects. In intra-embryo analyses, 
5/10 (50%) differed between biopsy sites. 
CONCLUSIONS: Here observed high prevalence of embryo mosaicism questions the biological validity of PGS, which is based on 
the assumption that a single trophectoderm biopsy can reliably determine embryo ploidy. Differences between PGS laboratories are 
likely a reflection of mosaicism, though differences in technical proficiency cannot be ruled out. False-positive PGS results, especially 
in women with few embryos, may adversely affect their pregnancy chances due to discarding of viable embryos. 
 
O-163 
Decorin Over-Expression by Decidual Cells: A Novel Blood Biomarker in Preeclampsia. Pinki Nandi,1 Mohammad F Siddiqui,1 
Gannareddy V Girish,1 Karen Nygard,2 Genevieve Eastabrook,3 Barbra de Vrijer,3 Victor KM Han,1 Peeyush K Lala.1 1UWO, London, 
ON, Canada; 2UWO, London, ON, Canada; 3UWO, London, ON, Canada. 
INTRODUCTION: We reported that decorin(DCN),a proteoglycan produced by decidua limits invasion and endovascular 
differentiation of extravillous trophoblast (EVT) by binding to multiple tyrosine kinase receptors,in particular,VEGFR2. Many studies 
reported an association of poor EVT invasion and endovascular differentiation with preeclampsia (PE). We tested whether DCN over-
expression in the chorionicvilli and/or basal decidua is associated with PE, and whether elevation of blood DCN level is a predictive 
biomarker for PE. 
METHODS: DCN mRNA expression was measured with qPCR at tissue level and in situ hybridization (ISH) at the cellular level 
using 35S-labeled antisense cRNAprobe in control and PE placentas (14 each, 23-40 wks). Tissue sections were immuno-stained for 
DCN protein. A DCN over-expressing human endometrial stromal cell line (T-HESC) was tested for invasion-regulatory effects on an 
invasive EVT cell line HTR-8/SVneo plated in co-cultures. Furthermore, we conducted retrospective measurements of plasma DCN 
levels during the second trimester (15-25 wks) in a cohort of BMI-matched pairs of control and PE subjects (28 each). 
RESULTS: DCN mRNA expression at the tissue level in chorionic villi (primarily due to fetally-derived mesenchymal cells) did not 
differ significantly between control and PE placentas. In contrast,cell-specific DCN mRNA expression,measured with ISH exhibited 
profoundly higher expression in basal plate decidual cells,but not in villus mesenchymal cells,in PE placentas at all gestational ages. 
These findings were validated with immuno-staining for DCN protein. Knocking down DCN mRNA in the DCN-overexpressing T-
HESC (used as an in vitro surrogate of DCN overexpressing decidual cells) in co-cultures with EVT cells, abrogated its invasion-
restraining actions on EVT cells, indicating paracrine contribution of DCN-overexpressing decidua to the poor EVT invasiveness in 
situ. Finally, retrospective measurement of plasma DCN levels during the second trimester (15-25 wks) in 28 BMI-matched pairs of 
control and PE subjects revealed elevated plasma DCN levels in all PE subjects in all BMI groups. 
CONCLUSIONS: DCN over-expression by basal decidual cells is causally associated with hypo-invasive phenotype and poor 
endovascular differentiation of EVT cells in PE, and elevated plasma DCN is a novel predictive biomarker for PE. 
 
O-164 
A Novel Mouse Model of Endometriosis-Associated Ovarian Cancer. Xiyin Wang,1 Diana Monsivais,2 Shannon M Hawkins.1,2 
1Indiana University School of Medicine, Indianapolis, IN, USA; 2Baylor College of Medicine, Houston, TX, USA. 
INTRODUCTION: Ovarian cancer is the most lethal gynecologic malignancy, and the fifth leading cause of cancer-related death in 
American women, claiming more than 14,000 lives per year. Most ovarian cancers are diagnosed at an advanced stage when most 
therapeutic interventions are no longer effective. Epithelial ovarian cancers of the endometrioid and clear-cell histotype are more 
frequently associated with endometriosis. Unfortunately, the presence of endometriosis, itself a benign disease, increases the risk of 
ovarian cancer by 50%, placing 5 million women in the U.S. at increased risk. Although the association of endometriosis with ovarian 
cancer was first described in 1921, the underlying mechanism of how a benign debilitating disease, endometriosis, transforms into a 



malignant deadly disease, ovarian cancer, is still unknown. Importantly, 50% of clear-cell and 30% of endometrioid ovarian cancers 
have loss of function mutations in ARID1A, the AT-rich interactive domain 1A (SWI-like), important for gene regulation through 
chromatin remodeling. When Arid1a, a putative tumor suppressor, is deleted in the female reproductive tract of mice, tumors do not 
form, suggesting that additional genetic alterations are required. Previous studies have shown that mutations in KRAS are associated 
with epithelial ovarian cancers from women with endometriosis. 
METHODS: To better study endometriosis-associated ovarian cancers, we have created an innovative genetically engineered mouse 
model. 
RESULTS: Addition of an oncogenic Kras mutation to our Arid1a conditional knockout mouse model revealed benign endometriotic 
lesions at 8 weeks and malignant adenocarcinoma of the ovary by 4 months. 
CONCLUSIONS: ARID1A and KRAS have molecular implications for endometriosis-associated ovarian cancers. This 
developmental mouse model of endometriosis with aggressive ovarian cancer may recapitulate disease in women, allowing for study 
of early endometriotic lesions that transform into ovarian cancer. 
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LB-001 
Elevated Angiogenic Factors Across Gestation in Women with Postpartum Hemorrhage. Kathryn J Gray,1 Katherine Kosman,2 
David E Cantonwine,1 Thomas F McElrath,1 Richa Saxena,2 Brian T Bateman.2 1Brigham & Women’s Hospital, Boston, MA, USA; 
2Massachusetts General Hospital, Boston, MA, USA. 
INTRODUCTION: Postpartum hemorrhage (PPH) is the leading cause of maternal death worldwide. While clinical risk factors are 
known, the molecular basis for PPH is not understood. Biomarkers to predict PPH could greatly improve care by triaging high-risk 
women to tertiary care centers for delivery. Given that PPH is closely linked to placental delivery, we hypothesized that levels of 
angiogenic factors (i.e., sFlt-1, PlGF) involved in placental implantation and development would be altered in women with PPH. 
METHODS: This is a secondary analysis of data from an IRB-approved prospective longitudinal cohort study designed to evaluate 
sFlt-1 and PlGF as biomarkers for preeclampsia. Women were recruited during routine prenatal care at Brigham & Women’s Hospital 
in Boston, MA and serum samples were collected at 4 visits (< 15 (T1), 16-20 (T2), 24-28 (T3), and 34-38 (T4) weeks’ gestation). 
Levels of sFlt-1 and PlGF were assayed. PPH cases were identified by ICD-9 code (666.xx) and verified by two physician review. 
PPH was defined as ≥ 500 or 1000 mL following vaginal delivery or cesarean section, respectively. PPH cases not due to atony or 
retained placenta were excluded. The geometric mean sFlt-1 and PlGF concentrations were calculated at each time point and 
compared using the Wilcoxon rank sum test. 
RESULTS: In this cohort of 1233 women, we identified 43 cases of PPH (3.5%). Women with PPH were more likely to be non-
White, self-pay or Medicaid, and pregnant with a multifetal gestation (p <0.05). Levels of sFlt-1 were significantly increased in cases 
at T2 (p <0.05), T3 (p <0.1), and T4 (p<0.1), while PlGF levels were significantly increased only at T2 (p <0.05). The ratio of sFlt-
1/PlGF was not different between cases and controls. The differences in sFlt-1 levels remained after adjusting for maternal age, BMI, 
race, multifetal gestation, and preeclampsia. 
CONCLUSIONS: Angiogenic factors are increased during gestation, particularly in the second trimester, in women who ultimately 
have PPH. This suggests that altered placental development and invasion may be a risk factor for PPH, even in women with PPH due 
to atony. Future work aims to identify biomarkers that can predict PPH at delivery. Ultimately, improved understanding of PPH 
pathophysiology could significantly reduce maternal deaths due to hemorrhage. 
 
LB-002 
A Non-Inflammatory Mechanism for Spontaneous Preterm Labor Identified by Functional Genomics Meta-Analysis. Douglas 
Brubaker,1 William Ackerman,2 Irina Buhimschi,3 Catalin Buhimschi,2 Mark Chance,1 Sam Mesiano.4 1Case Western Reserve 
University, Cleveland, OH, USA; 2Ohio State University College of Medicine, Columbus, OH, USA; 3Nationwide Childrens Hospital, 
Columbus, OH, USA; 4Case Western Reserve University, Cleveland, OH, USA. 
INTRODUCTION: An essential step to preventing preterm labor (PTL) is identifying driver genes and pathways that distinguish 
preterm labor from term labor. Parturition is thought to be an inflammatory process that is associated with increased expression of 
inflammation-associated genes and tissue-level inflammation within the myometrium. Whether preterm parturition is identical to 
parturition at term is controversial. To address this issue we conducted a systematic evaluation of raw gene expression datasets to 
identify differentially expressed genes and pathways associated with three parturitions subtypes. 
METHODS: We assembled a cohort of 104 myometrium samples from five published studies and contributed an RNA-seq cohort of 
14 samples. Parturition subtypes representer were term labor, chorioamnionitis indicated PTL, and spontaneous PTL. Differential gene 
expression was assessed with a Wilcoxon Mann Whitney test for microarray studies and with Cuffdiff2 for RNA-seq studies (FDR q < 
0.25). Genes significantly differentially expressed in two or more studies were used for pathway analysis. Crosstalker, a random-walk 
based method was used to identify significant subnetworks of genes enriched with candidate differentially expressed genes. A Fisher’s 
Exact Test was used to test the resulting networks for pathway enrichment in the NCI Pathway Interaction Database. 
RESULTS: 685 genes were differentially expressed in term labor, 244 were differentially expressed in chorio-indicated PTL, and 94 
were differentially expressed in spontaneous PTL. While a core set of 11 inflammation-associated pathways was associated with both 
term and chorio-indicated PTL, we found no evidence of inflammatory pathway activation in spontaneous preterm birth. Spontaneous 
PTL was characterized by downregulated of the VEGF signaling network and shared no altered pathways with the other parturition 
subtypes. 
CONCLUSIONS: While inflammatory genes and pathways appear essential for chorio-indicated PTL and term labor, spontaneous 
PTL is characterized by VEGF downregulation in the myometrium and is a distinct, non-inflammatory, subtype of parturition. 
 
LB-003 



Integrated “Omics” of Exome Sequencing with Methylomics and Transcriptomic Profiling of mRNAs and lncRNAs Identified 
Five Common Pathways Shared By Preterm Premature Rupture of Membrane and Spontaneous Preterm Labor. Nanbert 
Zhong. New York State Institute for Basic Research in Developmental Disabilities, Staten Island, NY, USA. 
INTRODUCTION: Spontaneous preterm birth (sPTB) is the leading cause of neonatal death and lifetime morbidity. Genetic and 
genomic predisposition, influence of environmental factors, and gene-environment interaction(s) are the common causative factors 
associated with sPTB. However, the molecular mechanisms underlying the sPTB are not yet clear. 
METHODS: A systems biology approach with integrated omics was applied in studying sPTB. 160 genomic DNA samples of sPTB 
was subjected to exome sequencing. Independently, 200 cases were studied with transcriptomic and methylomic microarrays. 
Quantitative PCR (qPCR) was carried out to validate microarray data. Bioinformatic analysis was performed to identify gene 
SNVs/mutations and assemble the pathways. 
RESULTS: Numerous insertion/deletions (InDels) and single nucleotide variations (SNVs) that include point mutations have been 
identified. With the identified SNVs and InDels, 111 pathways were constructed. Among these, two pathways, the ubiquitin-mediated 
proteolysis of collage (CUP) and the MAPK, are particularly interesting. Seventeen mutations have been identified among the loci of 
the CUP, and 67 mutations were identified to associate with the MAPK pathway. To integrate genomic data with methylomic 
profiling and transcriptomic differential expression profiling (DEP), we identified five pathways, the gap-junction, focal adhesion, 
MAPK, ErbB signaling, and neurotrophin signaling, as the most common ones shared by all variant omics. Up-regulated lncRNA-
MAP4K4 (lncMAP4K4) was found to correlate with increased expression of mRNA of MAP4K4 and the down-regulated lncRNA-
MAPK3 (lncMAPK3) was shown to increase mRNA of MAPK3. Thirty-three lncRNAs have been identified as being differentially 
expressed in sPTB. Nine lncRNAs and 24 mRNAs were identified to be associated with MAP4K-MAP3K-MAP2K-MAPK, which is 
the central cascade for the MAPK pathway showing differentially expressed methylation patterns in their promoters. 
CONCLUSIONS: Our innovated studies with the systems biology approach through integration of variant omics has demonstrated 
the epigenomic regulation of lncRNAs of MAP4K4 and MAPK3 and their impact on CUP pathway, which opened a new avenue and 
led us to further pursue functional investigations on the pathogenesis of sPTB. 
 
LB-004 
Oocyte-Specific Embryonic Poly (A)-Binding Protein (EPAB) Regulates Granulosa Cell Survival and Function Through the 
FSH Signaling Pathway in Mouse Ovary. Cai-Rong Yang, Katie Lowther, Hugh Taylor, Emre Seli. Yale University, New Haven, 
CT, USA. 
INTRODUCTION: Embryonic poly (A)-binding protein (EPAB) is an oocyte-specific RNA-binding protein required for female 
fertility in mice. Epab-/- females do not generate embryos due to impaired oocyte maturation, cumulus expansion, and ovulation. The 
aim of this study was to characterize the molecular mechanisms of follicular somatic cell dysfunction in Epab-/- mice. 
METHODS: 1) GCs from WT and Epab-/- mice were cultured and FSH stimulated estradiol production was measured by ELISA. 
2) The FSH stimulated expression of the aromatase and Egr-1 (Early Growth Response 1) of GCs were detected by Real-Time PCR 
and Western Blot analysis. 
3) Western blot analysis was used to detect the expression of the activation of downstream mediators of FSH signaling. 
4) Apoptosis and proliferation of granulosa cells (GCs) was examined by immunohistochemistry staining of WT and Epab-/- ovaries. 
RESULTS: 1) Estradiol production in GCs was affected by Epab-deficiency. When compared to WT GCs, estradiol production in 
Epab-/- mice was significantly reduced by 72.73% upon 100mIU FSH stimulation. 
2) The expression of aromatase and Egr-1 were significantly decreased in GCs of Epab-/- mice upon FSH stimulation. 
3) Phosphorylation of ERK1/2, MEK1/2, and p90RSK were significantly reduced Epab-/- GCs as compared to WT following 5 and 10 
min of FSH stimulation, suggesting that defective FSH signaling may be responsible for the abnormal granolas cells function in Epab-

/- mice. 
4) The number of BAX and Caspase 3 positive apoptotic GCs, and PCNA proliferative GCs were significantly increased in secondary 
follicles of Epab-/- mice. At this stage, FSH is the major survival factor that rescues the small follicles from apoptosis. Interestingly, 
the apoptotic index was similar between WT and Epab-/- antral follicles, while proliferation was decreased in Epab-/- antral follicles. 
CONCLUSIONS: These results demonstrate that oocyte-specific EPAB is important for regulating the survival and function of 
granulosa cells. The FSH signaling pathway is, at least in part, responsible for the dysfunction of somatic cells in Epab-/- mice. 
 
LB-005 
Epiallele Diversity Controls Histone Modifications at the Corticotropin Releasing Factor (CRH) Promoter in Trophoblasts. 
Xin Pan,2,3 Fitter John,2,3 Maria Bowman,2,3 Rodney J Scott,3,4 Roger Smith,2,3 Tamas Zakar.1,2,3 1John Hunter Hospital, New Lambton 
Heights, Australia; 2Hunter Medical Res Inst, New Lambton Heights, Australia; 3The Univ Newcastle, Callaghan, Australia; 4Hunter 
Health, New Lambton Heights, Australia. 
INTRODUCTION: The gestational trajectory of placental CRH expression predicts the length of pregnancy. We have reported that 
the 9 CpGs in the CRH proximal promoter are partially and allele independently methylated in trophoblasts displaying a variety of 
epialleles. Stimulation of CRH expression by 8-Br-cAMP involves only 3 of the possible 512 epialleles, while pCREB, which often 
mediates the cAMP response, binds to one CRH epiallele, which is different from those activated by 8-Br-cAMP. The strict epiallele 
selectivity of gene activation suggested that the CRH gene was regulated by DNA methylation in trophoblasts. Here we determined 
whether histone modifications were involved in the epigenetic control. 
METHODS: CRH expression was induced by 8-Br-cAMP in primary trophoblast cultures from term placentae. Histone 
modifications at the CRH proximal promoter were determined by chromatin immunoprecipitation. CRH promoter epiallele 
distribution in the immunoprecipitated DNA was determined by clonal bisulfite sequencing. 
RESULTS: Gene activating histone-3 acetylation (H3ac) increased at the CRH promoter during syncytial differentiation, but did not 
rise further in response to 8-Br-cAMP. H3ac was detected only at CRH epialleles responsive to 8-Br-cAMP or binding pCREB. 
Histone-4 acetylation and histone-3, lysine-4 trimethylation also increased in syncytialised and 8-Br-cAMP stimulated cells, but these 
activating modifications targeted epialleles not involved in the cAMP response or pCREB binding. Repressive histone-3 lysine 27- 
and lysine-9 trimethylation decreased at the promoter with syncytialisation and 8-Br-cAMP stimulation, with little or no epiallele 
selectivity. 
CONCLUSIONS: H3ac occurs selectively at a subpopulation of CRH promoters in trophoblasts during syncytial differentiation. This 
subpopulation is activated by 8-Br-cAMP, binds pCREB and is marked by distinct patterns of promoter CpG methylation representing 



only a few of the epialleles present. Other gene activating histone modifications do not target CRH epialleles responsive to 8-Br-
cAMP. DNA methylation patterns determine the proportion of cAMP-responsive CRH gene copies in the trophoblast population 
setting the gestational trajectory of CRH expression. 
 
LB-006 
Discovery of Microfractures in Fetal Membranes: Site of Epithelial-Mesenchymal Transition. L Richardson,1 G Vargas,2 T 
Brown,2 J Trivedi,1 R Menon.1 1UTMB, Galvestion, TX, USA; 2Utmb, Galvestion, TX, USA. 
INTRODUCTION: Remodeling of fetal amniochorionic membranes and its extracellular matrix (ECM) involves balanced activities 
mediated by oxidative stress (OS) and inflammation. Any disturbance to these processes leads to membrane structural alterations 
which may be detrimental to pregnancy status. We obtained visual, biochemical and histologic evidence of structural alterations in 
term amnion layer and determined their association with Epithelial-Mesenchymal Transition (EMT). 
METHODS: Amnion membranes were collected from not in labor cesarean deliveries (TNIL, n=5) or laboring vaginal deliveries 
(TL, n=5). To document the effect of OS, TNIL samples in an organ explant culture were exposed to cigarette smoke extract 
(CSE)(n=5). Tissue sections were imaged using a combination of multiphoton autofluorescence and second harmonic generation 
microscopy. Subcellular imaging was performed at a high resolution using a wavelength of 820 nm. Images were analyzed for 
presence of microfractures using Metaphor software. Immunohistochemistry for vimentin and cytokeratin18 [CK18] was done to 
show apical-basal polarity rearrangement leading to EMT (CK18+ Vimentin- to CK18-Vimentin+). 
RESULTS: 3D microscopic analysis of amnion membranes revealed the presence of pits or microfractures on the surface, which 
resulted from the migration of amnion epithelial cells through the basement membrane into the stroma. These appeared to associate 
with ECM fibroblast cells. Microfractures were characterized by membrane indentation, altered amnion and ECM degradation, 
primarily at the basement membrane. The number of microfractures were significantly higher in TL (5.6 ± 1.96) compared to TNIL 
(3.36±2.12; p 0.023). OS by CSE increased microfractures in TNIL (6.72 ± 2.26) compared to untreated TNIL controls (3.36±2.12; p 
=0.006). Histologic and biochemical analysis revealed positive expression of markers of EMT at this site, characterized by CK18- 
Vimentin+ in TL & CSE treated TNIL membranes compared to CK18+Vimentin- cells in TNIL controls. 
CONCLUSIONS: Amnion membranes microfractures are associated with EMT. Higher microfractures during labor and its increase 
by OS showed its physiologic and mechanical relevance in parturition. We posit that microfractures and its resealing by collagen 
remodeling is a physiologic process during pregnancy. Extension of microfractures and failure to reseal may predispose them to 
rupture and adverse pregnancy outcomes. 
 
LB-007 
Disparities in the Management of Ectopic Pregnancy. Jennifer Y Hsu, Ling Chen, Jason D Wright. Columbia University College of 
Physicians & Surgeons, New York, NY, USA. 
INTRODUCTION: Ectopic pregnancy (EP) is a life threatening condition in young women. Treatment may consist of medical 
management with methotrexate (MTX) or surgery with salpingectomy or salpingostomy. Little is known about the national patterns of 
care for EP. We examined the patterns of care and outcomes of women with tubal EP. 
METHODS: The Perspective database was used to identify women with EP treated from 2006-2015. Treatment was classified as 
either medical with MTX, or surgical with salpingectomy or salpingostomy. Chi square tests, Wilcoxon rank-sum tests, and 
generalized estimating equations were used to examine predictors of medical vs. surgical management, salpingostomy vs. 
salpingectomy among women treated surgically, and complications. 
RESULTS: Among the 62,588 women with EP, 49,090 (78.4%) received surgery, while 13,498 (21.6%) received MTX. Use of MTX 
increased from 14.5% in 2006 to 27.3% by 2015 (P<0.001). Between the surgical options, salpingectomy was performed in 88.3% and 
salpingostomy in 11.7%. Use of salpingostomy decreased from 13.0% in 2006 to 6.0% in 2015 (P<0.001). In multivariable analyses, 
patients with Medicaid (aRR=0.92; 95% CI, 0.87-0.98) and uninsured (aRR=0.87; 95% CI 0.82-0.93) were less likely to receive 
medical management compared to women with commercial insurance. Among those who underwent surgery, Medicaid recipients 
(aRR=0.69; 95% CI, 0.64-0.75), uninsured women (aRR=0.60; 95% CI 0.55-0.66), black women (aRR=0.76; 95% CI, 0.69-0.85), and 
Hispanic women (aRR=0.80; 95% CI 0.66-0.96) were less likely to undergo salpingostomy than salpingectomy, compared to 
commercially insured and white women, respectively. Overall, hemorrhage (26.7%) was the most common complication, and 
transfusion was required in 12.2% of patients. Hispanic women (aRR 1.15; 95% CI 1.07-1.24) and uninsured (aRR 1.12; 95% CI 1.07-
1.17) were more likely to experience complications than white, commercially insured women. 



 
CONCLUSIONS: Medical treatment of EP with MTX is increasing while tubal conservation with salpingostomy is decreasing. 
Racial minorities and publicly insured or uninsured women are less likely to undergo conservative therapy than commercially insured, 
white women. 
 
LB-008 
Estrogen Abrogates DMPA-Mediated Humanized Mouse Susceptibility to Genital HIV Infection. Rodolfo D Vicetti Miguel,1 
Nirk E Quispe Calla,1 Jesse J Kwiek,2 Thomas L Cherpes.1 1The Ohio State University, Columbus, OH, USA; 2The Ohio State 
University, Columbus, OH, USA. 
INTRODUCTION: Depot-medroxyprogesterone acetate (DMPA) is a hormonal contraceptive most popular in areas with high 
prevalence of HIV and other sexually transmitted infections (STI). While observational studies identify DMPA as an important risk 
factor for HIV acquisition, mechanisms underlying this connection have not been well defined. 
METHODS: Our objective was to explore DMPA-mediated effects on genital mucosal barrier defenses that promote HIV acquisition 
using NSG mice that had been reconstituted with human peripheral blood mononuclear cells (PBMC). Mice were treated with 
systemic DMPA or systemic DMPA and intravaginal estradiol cream after reconstitution, then intravaginally administered 106 HIV-
1Ba-L(R5)-infected human PBMC. Two weeks after the HIV-infected cells had been administered, mice were euthanized, and spleens 
harvested for HIV-1 detection using TZM-bl target cells. 
RESULTS: While HIV-1 was detected in 100% (5/5) of the spleens from DMPA-treated mice, we were unable to detect virus in the 
spleens of mice concomitantly treated with DMPA and intravaginal estradiol cream (0/5). 
CONCLUSIONS: Our laboratory previously demonstrated that DMPA treatment of mice increases genital mucosal permeability to 
low-molecular weight molecules, endogenous microbiota, and herpes simplex virus type 2 infection. Our current results extend these 
findings by showing DMPA enhances mouse susceptibility to systemic infection with cell-associated HIV-1 that was administered 
intravaginally, and thus provide important new biological plausibility for the putative connection between DMPA use and HIV 
acquisition. Remarkably, concomitant use of estradiol completely protected DMPA-treated mice from acquiring HIV-1, and therefore 
our findings may also offer foundation for new contraceptive strategies that combine use of systemic progestins and intravaginal 
estrogens to cause less compromise of genital mucosal barrier defenses. 
 
LB-009 
Levonorgestrel Impairs Bacterial Pathogen Clearance. Nirk E Quispe Calla, Rodolfo D Vicetti Miguel, Thomas L Cherpes. The 
Ohio State University, Columbus, OH, USA. 
INTRODUCTION: Levonorgestrel-releasing intrauterine devices (LNG-IUD) are designated top-tier choices for long-acting 
reversible contraception (LARC) for women and adolescents by the ACOG and the AAP. While depot-medroxyprogesterone acetate 
(DMPA) binds the progesterone receptor (PR) and glucocorticoid receptor (GR), LNG more specifically binds the PR. As such, LNG 
is thought less likely to induce immunosuppressive glucocorticoid signaling pathways, and therefore LNG-IUD are considered more 
appropriate choices than DMPA for LARC among women at high risk for sexually transmitted infection (STI). However, the effects 
of LNG on anti-pathogen host defense are unexplored. 
METHODS: To explore LNG effects on basic mechanisms of host defense, we first used untouched human primary dendritic cells 
(DC) to assess in vitro effects of LNG on DC activation and function. We then moved to a mouse model of Chlamydia trachomatis 
infection to explore in vivo effects of LNG on DC activation and DC capacity to induce the pathogen-specific T cell responses needed 
to eradicate this mucosal tissue infection. 
RESULTS: We found that pharmacologically relevant concentrations of LNG significantly reduced expression of the co-stimulatory 
molecules CD40, CD80, and CD86 in human DC responding to the TLR3 agonist poly I:C. In addition, LNG-treated human DC 
displayed a reduced capacity in vitro to promote allogeneic T cell proliferation. Remarkably, in vivo LNG treatment of mice also 
significantly reduced expression of CD40 and CD80 in DC isolated from draining lymph nodes 2 days after C. trachomatis infection. 



Compared to untreated mice, this LNG-mediated suppression of DC activation during acute infection caused significantly higher 
chlamydial burden and significantly fewer T cells when mucosal tissues were examined 12 days after infection. 
CONCLUSIONS: Our in vitro and in vivo results newly identify that the PR agonist LNG impairs both DC activation and the ability 
of DC to prime the antigen-specific T cell responses needed to clear a common mucosal tissue pathogen, and highlight the urgent need 
for clinical studies that resolve if DC function and generation of pathogen-specific adaptive immune responses are similarly impaired 
in women using LNG-IUD. Funding: NICHD (R01HD072663). 
 
LB-010 
Decoding the Serum Autoimmune Component of Endometriosis Using Protein Microarrays. Idhaliz Flores,1 Diane Bayron,3 
Janice B Monteiro,5 Conover Talbot,4 Carlos Sierra,2 Ignacio Pino.3 1Ponce Health Sciences University - Ponce Research Institute, 
Ponce, PR, USA; 2Ponce Health Sciences University, Ponce, PR, USA; 3CDI Laboratories, Inc, Mayaguez, PR, USA; 4Johns Hopkins 
University, Baltimore, MD, USA; 5Ponce Health Sciences University - Ponce Research Institute, Ponce, PR, USA. 
INTRODUCTION: There are no highly specific, non-invasive diagnostic assays for endometriosis. As a result, diagnosis can only be 
made via surgery and long diagnostic delays have been reported (7 yrs avg). Development of specific, non-invasive tests to allow 
identification of women with pelvic pain and/or infertility at risk of having endometriosis is therefore of high priority in the 
gynecologic field. Although autoimmune mechanisms have been shown to play a role in endometriosis, to our knowledge there have 
been few efforts to exploit these molecules for diagnostics. 
METHODS: We applied a high-throughput human protein chip-based platform to the discovery of the serum autoimmune component 
of endometriosis. Using a proprietary protein microarray (HuProt™v2) containing over 19,000 yeast-derived recombinant human 
proteins we tested our hypothesis that autoantibodies (AAbs) could be used as the basis of a non-invasive diagnostic assay for 
endometriosis. Serum samples from 20 patients and 18 controls (no endometriosis) were hybridized to individual HuProt™ chips. 
Signals from each sample were quantile-normalized, then log-transformed for statistical analyses to discover AAbs that reliably 
distinguish cases from controls. 
RESULTS: One-way ANOVA test showed strong differential AAb concentrations between groups, with 2 standard deviation (SD) 
threshold representing an approximately two-fold difference, and very low p-values. An endometriosis-specific signature emerged, 
consisting of 166 unique AAbs that demonstrated over 3SD differential expression (~2.7 fold) and p-values < 1x10-10, which 
corresponds to a FDR (false discovery rate) of ~1.34X10-9. 
CONCLUSIONS: In conclusion, we decoded the specificity of AAbs that are present at different levels in sera of women with 
endometriosis vs. controls. Studies are underway to validate our findings by testing a larger cohort using a focused protein array based 
on the differentially expressed AAbs, and to determine the usefulness of the final panel as a non-invasive diagnostic test for 
endometriosis. 
 
LB-011 
Developmental Toxicant Exposure Is Associated with Transgenerational Adenomyosis in a Murine Model. Kaylon L Bruner-
Tran,1 Antoni J Duleba,2 Hugh S Taylor,3 Kevin G Osteen.1,4 1Vanderbilt University Medical Center, Nashville, TN, USA; 2University 
of California, San Diego, San Diego, CA, USA; 3Yale University School of Medicine, New Haven, CT, USA; 4VA Tennessee Valley 
Healthcare System, Nashville, TN, USA. 
INTRODUCTION: In a murine model, we have previously linked early life exposure to the environmental toxicant TCDD (2,3,7,8-
tetrachlorodibenzo-p-dioxin) to the transgenerational development of an “endometriosis-like” uterine phenotype consisting of reduced 
responsiveness to progesterone, subfertility and an increased risk of preterm birth. Since adenomyosis is frequently observed as a 
comorbidity in women with endometriosis; herein, we sought to determine the incidence of adenomyosis in mice exhibiting the 
endometriosis-like uterine phenotype. 
METHODS: Hysterectomy samples from women with surgically confirmed endometriosis were histologically assessed for 
adenomyosis following immunohistochemcial localization of smooth muscle actin (SMA). Adult female mice with a history of direct 
(F1 and F2 generation) TCDD exposure during development and one generation with only indirect toxicant exposure (F3 generation) 
were similarly assessed for adenomyosis using SMA localization. Adenomyosis was scored as absent, minimal, moderate, or extensive 
and statistical differences determined by Fisher’s exact test. Microvessel desnsity (MVD) of murine lesions was assessed by 
localization of von Willebrand factor and statistical differences determined by one-way analysis of variance and Tukey’s post-hoc test. 
P<0.05 were considered significant. 
RESULTS: Adenomyosis was identified in five of six (83%) hysterectomy samples obtained from women with endometriosis. 
Unexposed control mice did not exhibit adenomyosis. In contrast, moderate to extensive adenomyosis was detected in 100% of F1, 
73% of F2 and 67% of F3 (p<0.05, all groups). MVD was significantly higher in all groups of TCDD exposed mice compared to 
control animals, with density correlating with the severity of disease. 
CONCLUSIONS: Our studies reveal developmental exposure to TCDD promotes development of adenomyosis in mice. 
Significantly, this disease persisted in mice without a direct exposure to this toxicant, supporting a potential epigenetic mechanism for 
this disease. Support: NIEHS ES14942 and The Endometriosis Association. 
 
LB-012 
A Novel Microfluidic Model of the HumanEndometrial Perivascular Stroma Crosstalk. Juan Gnecco,1 Virginia Pensabene,1,2 
Tianbing Ding,1 David Aronoff,1 Kaylon Bruner-Tran,1 Kevin Osteen.1 1Vanderbilt Medical Center, Nashville, TN, USA; 2Vanderbilt 
University, Nashville, TN, USA. 
INTRODUCTION: Inappropriate modeling of the endometrial microenvironment limits our ability to understand the pathogenesis of 
reproductive disorders. Our current view of the endometrial vascular endothelium reflects long standing assumptions and untested 
hypotheses. Novel microfabrication and innovative materials offer an opportunity to recreate, in vitro, multiple facets of tissue 
organization and function. We have applied these technologies to develop a microfluidic model of the endometrial perivascular stroma 
that provides a unique opportunity to study the crosstalk between the human endothelium and the specialized endometrial stromal cells 
(stroma). 
METHODS: A polydimethylsiloxane (PDMS) two chamber device with a high resolution permeable membrane was used to culture 
primary human umbilical vein endothelial cells (HUVEC) and primary stroma with estrogen (E2,10nM) or E2 and progestin (MPA, 
1nM). Crosstalk between cells was determined by the capacity to mimic physiological responses. Specifically, morphological changes 



were noted and cell phenotypes were confirmed by immunofluorescence. Effluents were individually collected for biochemical 
analysis of prolactin and cytokine production by ELISA. Monocyte (THP-1) firm adhesion to endothelium in response to a simulation 
of the stroma with lipopolysaccharide (LPS) was quantified. Permeability was measured using FITC-Dextran. Statistical differences 
were determined with Student t-test. P<0.05 were considered significant. 
RESULTS: Stromal cells remained viable and fully responsive to endocrine treatment over 14 days of culture. Rapid stromal cell 
decidualization was observed in perfused devices in co-culture with endothelial cells. Furthermore, progestin treatment also altered 
HUVEC function (monocyte adhesion, remodeling and permeability) in co-culture compared to single culture, supporting a role for 
stromal-endothelial crosstalk during decidualization. 
CONCLUSIONS: This innovative model replicates many of the in vivo features of the hormone sensitive endometrium and 
emphasizes the importance of the endothelial-stromal bidirectional crosstalk in endometrial function. Furthermore, it offers the 
potential to aid in the identification of mechanisms by which endocrine disrupting chemicals and endometrial pathologies dysregulate 
reproductive function. Support: NIEHS ES14942, EPA STAR 83573601. 
 
LB-013 
Interaction of A Kinase Anchoring Protein 13, AKAP13, and Vitamin D Receptor: A Potential Role in Uterine Fibroid 
Biology. Chantel I Washington,1 Paul H Driggers,1 Farah S Chuong,1 Ayman Al-Hendy,2 James H Segars.1 1Johns Hopkins University, 
Baltimore, MD, USA; 2GA Regents University, Medical College of Georgia, Augusta, GA, USA. 
INTRODUCTION: Vitamin D deficiency may play an important role in fibroid development.  African-American women are more 
than three times as likely to suffer from uterine fibroids and are ten times as likely to be vitamin D deficient compared to other 
ethnicities.  Treatment of a human uterine fibroid cell line with vitamin D inhibited fibroid cell growth, reduced expression of 
extracellular matrix-associated proteins and reduced actin filament formation.  We have previously reported that AKAP13, a Rho-
guanine nucleotide exchange factor, was overexpressed in fibroid cells, and increased actin filament nucleation.  Little is known about 
the mechanism of vitamin D and actin interaction.  Because AKAP13 interacts with other nuclear hormone receptors we sought to 
determine if AKAP13 interacts with the vitamin D receptor (VDR) to alter the actin cytoskeleton. 
METHODS: GST-binding assays were performed with 35S-methionine labeled, in vitro translated VDR incubated with bacterially 
expressed GST-AKAP13 protein containing the nuclear receptor interacting region, LYELL, coupled to glutathione-Sepharose beads. 
As a negative control, GST alone (GST-0) was used. Positive controls included estrogen receptor alpha (ESR1) and retinoid X 
receptor (RXR). Bound proteins were resolved using SDS polyacrylamide electrophoresis.  HEK293-T cells were transfected with a 
vitamin D response element (VDRE) luciferase reporter. Expression constructs encoding AKAP13 and VDR were added in the 
presence or absence of 1α,25(OH)2D3 (D3).  Cells were lysed and assayed for luciferase activity. 
RESULTS: Labeled VDR bound to GST-AKAP13 protein, supporting a direct interaction between AKAP13 and VDR.  GST-
AKAP13 bound the positive controls, RXR and ESR1, and did not bind to GST-0.  Co-transfection of AKAP13 and VDR in the 
presence of D3 resulted in 40% reduction in VDRE-Luciferase reporter activity compared to transfection with VDR in the presence of 
D3.  No induction was observed with D3 or control plasmid. 
CONCLUSIONS: These results indicate that AKAP13 interacts directly with VDR and may act as a repressor of ligand-dependent 
vitamin D activity.  The findings suggest that the constitutionally elevated levels of AKAP13 may reduce VDR action in fibroids. 
 
LB-014 
Searching for Answers: A Qualitative Assessment of the Role of Alternative Medicine and Religion in Fibroid Treatment. 
Marissa L Steinberg, Gricelda Mendoza, Marissa S Ghant, Meera Tavathia, Erica E Marsh. Northwestern University, Chicago, IL, 
USA. 
INTRODUCTION: Despite the prevalence of fibroids, effective long-term, uterus-preserving treatment options remain limited. 
Dissatisfied with short-term medical treatment options, and unwilling to commit to hysterectomy, many women turn to complimentary 
alternative medicine (CAM) and religion to manage their symptoms. With few studies investigating these approaches, the roles of 
CAM and religion remain unclear at this time. The objective of this qualitative study is to understand women’s attitudes towards 
alternative medicine and religion in their approach to fibroid treatment. 
METHODS: Women who currently had symptomatic uterine fibroids, or had received treatment for fibroids within the previous 12 
months, were recruited from community-based organizations and an urban academic medical center. Participants completed in-depth, 
one-on-one interviews, a demographic survey, as well as a health literacy assessment. Interviews were transcribed verbatim and 
uploaded to NVivo 10 for thematic coding. Three coders identified major themes and subthemes using a grounded theory approach. 
RESULTS: Sixty women completed the study for a total of 35 hours of interviews, yielding 1,357 transcribed pages. The k across 
coders was 0.94. The mean age of participants was 43.0±6.8 years (mean±SD). Most of the participants had at least a 4-year college 
degree (68.3%) and were health literate. Five subthemes emerged after review of the 60 interviews. Many subjects reported herbal 
medicine as an often-sought treatment option, while others endorsed healthier diet and cessation of prescription and over the counter 
medications. Other participants described benefiting from the support of their religious communities, while others turned to faith and 
personal prayer to help them manage their symptoms. 
CONCLUSIONS: A significant percentage of well-educated, health-literate women with symptomatic uterine fibroids believe that 
CAM and religion have a role in the treatment of fibroids. Despite the prevalence of these attitudes, studies investigating the 
effectiveness of CAM and religion are limited with none having used qualitative methods. Quantitative analyses considering the 
efficacy and mechanisms by which these treatments may improve fibroid-related symptoms are needed to better inform counseling 
and education for women who seek relief from their symptoms. 
 
LB-015 
Abstract Withdrawn 
 
LB-016 
H19 Loss of Imprinting in Human Placental Development Is a Dynamic Process. Men-Jean Lee,1 Luca Lambertini,2 Qian Li,2 
Yuehong Ma,2 Jia Chen,2 Jill Reiter,3 William Grobman,4 Ronald Wapner.5 1Mount Sinai BI Hospital, New York, NY, USA; 2Icahn 
School of Med, New York, NY, USA; 3Indiana Univ School of Med, Indianapolis, IN, USA; 4Northwestern Univ Med School, Chicago, 
IL, USA; 5Columbia Univ Med Center, New York, NY, USA. 



INTRODUCTION: Imprinted genes are a small subset (~1%) of the human genome and are functionally haploid (ie. monoallelic) 
according to their parent-of-origin. This is achieved by an intricate network of epigenetic signals. While the imprinting code is 
inscribed onto the genome early in pregnancy, allele-specific “translation” has been proposed to follow a dynamic program leading to 
biallelic expression, or loss of imprinting (LOI). Our objective was determine how LOI of the key imprinted gene H19 evolves using 
chorionic villus samples obtained on the same patient from first to third trimester. 
METHODS: DNA was extracted from clinical CVS samples and term placentas from 95 pregnancies. DNA was genotyped for the 
SNP rs2839704 located within the H19 transcript. RNA was extracted from the paired samples which were heterozygous for 
rs2839704 and made into cDNA. A pyrosequencing assay was designed to conduct allele quantification on the cDNA samples for 
rs2839704. As imprinted genes are monoallelic, detection of both alleles represents a direct measure of LOI. Statistically significant 
differences between LOI on CVS and term placentas were measured using both parametric and non-parametric tests. By convention, 
100% LOI is considered when a 50:50 allele ratio (biallelic expression) is measured. 
RESULTS: Out of 95 term placenta samples, 44 (46.3%) were heterozygous for rs2839704. LOI in CVS samples from these cases 
measured an average of 28.79% (95% CI: 26.18 – 31.40) and in term placentas the average LOI was 9.48% (95% CI: 7.02 – 11.94). 
Both parametric and non-parametric tests returned a p-value for the difference between groups of p<0.001.  

 
CONCLUSIONS: This new data clearly show that the translation of the imprinting code is a dynamic process that is programmed 
during placental development. Adverse pregnancy outcomes may result from environmental inluences to this program. 
 
LB-017 
Transgenerational Epigenetic Programming in the Hippocampus By Antenatal Glucocorticoids. Vasilis G Moisiadis,1 Andrea 
Constantinof,1 Lisa Boureau,2 Moshe Szyf,2 Stephen G Matthews.1,3 1University of Toronto, Toronto, ON, Canada; 2McGill 
University, Montreal, QC, Canada; 3University of Toronto, Toronto, ON, Canada. 
INTRODUCTION: Antenatal exposure to high levels of glucocorticoids (maternal stress or synthetic glucocorticoid [sGC] 
treatment) alters brain development, in particular the hippocampus, in young animals and children. In animals, prenatal sGC exposure 
results in modified DNA methylation and gene expression in the brains of 2nd generation (F2) offspring. In the present study, we 
hypothesized that antenatal sGC exposure modifies DNA methylation in the hippocampi of F3 offspring via paternal transmission. 
METHODS: Pregnant guinea pigs (F0) received 3 courses of sGC or saline (C) in late gestation. Adult F1 & F2 male offspring were 
mated with control females to produce F2 & F3 offspring. F1 & F3 juvenile female hippocampi (C/sGC; n=6) were collected at day 40. 
Hippocampal DNA methylation was measured using targeted capture probes and Next-Gen bisulfite sequencing. The hippocampal 
transcriptome was assessed in the same tissues using RNA-seq. Results were analyzed using standard bioinformatic approaches. 
RESULTS: sGC resulted in differential methylation of 221 genes in F1 and 191 in F3 (p ≤ 0.001, FDR 5%). Differential methylation 
occurred in genes related to calcium signaling pathways in F1 (DAVID Bioinformatic Resources; p≤ 0.001, Benjamini < 0.005), and 
neuron projection and long-term potentiation in F3 (p ≤ 0.001, Benjamini < 0.03). RNA-seq identified differential expression of 168 
gens in F1 and 54 in F3 (p ≤ 0.0001, FDR 5%). Gene set enrichment analysis revealed that sGC down-regulated genes involved in 
neurotransmitter binding and receptor activity in F1, and transmembrane transport (including MDR family transporters) in F3 (NES > 
1.6, p ≤ 0.01, FDR 25%). 



CONCLUSIONS: This is the first study to demonstrate that antenatal sGC exposure programs heritable changes in DNA methylation 
in the brain. sGC strongly impacted the regulation and expression of gene networks integral to neuron development and function. 
Paternal transmission to F3 supports the involvement of epigenetic processes in transmission. These data are highly clinically relevant 
given that many children are exposed to high levels of glucocorticoids in utero; ~10% of pregnant women are at risk for preterm 
labour and receive sGC, and ~30% of women experience significant anxiety/stress during pregnancy. 
 
LB-018 
Prenatal Exposures as Measured By Routine Placental Histopathology in a Community Cohort of ASD. Jennifer Straughen,1 
Dawn Misra,2 Gabriela Perez-Avilan,3 Alana Devine-Dunn,3 Sanford Lederman,3 Pramod Narula,4 Beata Dygulska,4 Daphne Landau,3 
Nayaab Khawar,4 Fergan Imbert,3 Giovanna Castillo,3 Ashley Thakur,3 Ruchit Shah,7 Carolyn M Salafia.3,7 1Henry Ford Hospital, 
Detroit, MI, USA; 2Wayne State University School of Medicine, Detroit, MI, USA; 3New York Methodist Hospital, Brooklyn, NY, USA; 
4New York Methodist Hospital, Brooklyn, NY, USA; 5Institute for Basic Research, Staten Island, NY, USA. 
INTRODUCTION: Exposure to inflammation and oxidative stress are prenatal risk factors for Autism Spectrum Disorder (ASD) 
which can be identified at birth in the baby’s placenta. Using routine H&E stained slides, does evidence of prenatal exposure to acute, 
chronic or both acute and chronic inflammation and evidence of maternal underperfusion (and potentially oxidative stress) correlate 
with later ASD diagnosis? 
METHODS: Our case-control sample was drawn from births from 2007 to 2013 at a large urban community hospital (New York 
Methodist Hospital, NYMH) that has universal placental examination. Using billing codes to identify children born at NYMH with an 
ASD diagnosis yielded with 55 cases (42 males, 13 females) with 199 controls (150 males, 49 females). Placental pathology diagnoses 
reported by a single observer at birth were extracted for diagnoses of AI, CI and maternal underperfusion, coded as “present/absent”. 
Conditional logistic regression was used for this matched case-control study. 
RESULTS: Placentas of ASD cases were more likely to have acute fetal chorionic vessel inflammation (23.6% vs. 6.5% controls; 
conditional logistic regression odds ratio (COR), 95% CI: 4.88, 1.99, 11.96), chronic inflammation (uteroplacental chronic 
vasculitis) (7.3% vs. 1.5% controls; COR, 95% CI: 6.36, 1.13, 35.90) and evidence of poor maternal perfusion (villous fibrosis, 
hypovascularity, syncytial basophilia and syncytial knotting, 7.3% vs. 0.5% controls; COR, 95% CI: 13.54, 1.51, 121.6). 
CONCLUSIONS: Children who eventually are diagnosed with ASD have significantly more histologic placental evidence of prenatal 
exposures to acute and chronic inflammation, and features typically attributed to chronic maternal perfusion pathology and potentially 
oxidative stress, as identified in routine histopathology slide preparations that can be performed in any hospital laboratory, and may 
provide a universally available, inexpensive screen for ASD risk at birth. 
 
LB-019 
Impaired Post-Partum Weight Loss Associated with Inflammation and Lipid Peroxidation in Rats Exposed to Low-Protein 
Diet In Utero. Catherine E Aiken,1,2 Jane L Tarry-Adkins,1 Thomas Ashmore,1 Susan E Ozanne.1 1Institute of Metabolic Science, 
Cambridge, United Kingdom; 2University of Cambridge, Cambridge, United Kingdom. 
INTRODUCTION: Maternal obesity is increasingly prevalent globally. It is recognized that progressive inter-pregnancy weight-gain 
is a common route to obesity in reproductive age women. However mechanisms influencing post-partum weight loss are not well 
understood. We investigated whether exposure to a suboptimal early-life environment influenced the metabolic response to pregnancy 
and subsequent post-partum weight-loss. 
METHODS: Wistar rat dams were fed an 8% protein diet during pregnancy, and offspring suckled by control-fed mothers 
(recuperated). All first-generation (F1) offspring were weaned onto standard chow. First-generation offspring were bred at 3 months 
and their weight-gain serially monitored during pregnancy and lactation, alongside a non-pregnant paired-sibling control. At the end 
of lactation, tissues were collected and intra-abdominal fat mass measured. Gene expression was measured via q-rtPCR. 
RESULTS: There was no difference in pregnancy weight-gain between control and recuperated F1 mothers. By the end of lactation, 
the weight of the control mothers was not significantly different to their non-pregnant sibling-controls, however recuperated mothers 
remained significantly heavier than their non-pregnant sibling-controls (p<0.01). Ovarian fat pads were heavier in postpartum 
recuperated mothers than in controls (p<0.05). Gene expression in intra-abdominal adipose tissue showed up-regulation of 
inflammation and lipoxygenase pathways in recuperated mothers compared to both control mothers and non-pregnant sibling-controls 
(Alox12 p<0.05; IL6 p<0.05). 
CONCLUSIONS: Exposure to suboptimal intrauterine nutrition impairs recovery from the metabolic challenge of pregnancy and 
leads to retention of adipose mass post-partum. This study suggests that the early-life environment may have an important role in 
influencing inter-gestational weight gain, hence contributing to maternal obesity. 
 
LB-020 
Fetal Sepsis In Utero Induces Disruption of Gene Networks Involved in Cardiac Morphogenesis in a Nonhuman Primate 
Model of Infection-Induced Preterm Labor. T B Mitchell,1 T Bammler,1 J MacDonald,1 S Srinouanprachanh,1 J Ogle,1 M Gough,1 
E Boldenow,2 L Ngo,2 L Rajagopal,2 K Adams Waldorf.1 1U. of Washington, Seattle, WA, USA; 2Seattle Children’s Res. Inst., Seattle, 
WA, USA. 
INTRODUCTION: Fetal lung and brain injury are linked with intrauterine exposure to amniotic fluid (AF) cytokines, but whether 
other fetal organs are injured is unknown. Fetal cardiac injury is suspected based on an ultrasound study suggesting diastolic 
dysfunction, but not previously confirmed or characterized. Our objective was to determine whether fetal sepsis and inflammation in 
utero is associated with changes in the fetal cardiac gene program. 
METHODS: Fetal cardiac tissue was obtained after Cesarean section and fetal necropsy in cases with fetal sepsis (N=5) or saline 
controls (N=5) in a nonhuman primate model of preterm labor (Macaca nemestrina). Fetal sepsis was induced by choriodecidual 
inoculation of Group B Streptococcus (N=4) or intra-amniotic inoculation of E. coli (N=1). RNA was extracted from fetal hearts and 
profiled by microarray. Statistical analysis included Wilcoxon rank sum, single gene analysis, gene set analysis. Results were 
validated by quantitative RT-PCR. 
RESULTS: Microbial invasion of the amniotic cavity and preterm labor occurred in all cases of fetal sepsis except one and in no 
controls. In the case of fetal sepsis without preterm labor, the fetus was delivered because the AF was turbid. AF cytokines were 
significantly elevated in all cases of fetal sepsis versus saline controls (IL-1β, TNF-α, IL-6, IL-8; all p<0.05). A total of 605 probe sets 
were differentially expressed (>1.5-fold change, p<0.05). Eight genes were validated by qRT-PCR (p<0.05) including several with 



known functions in cardiac injury, morphogenesis and angiogenesis (e.g. downregulated natriuretic peptide A; NPPA). Multiple gene 
sets involved in morphogenesis were also significant (hallmark epithelial mesenchymal transition, extracellular structure organization 
and biosynthesis, p<0.05). 
CONCLUSIONS: For the first time, we describe in utero disruption of the fetal cardiac genetic program associated with fetal sepsis, 
microbial invasion of the amniotic cavity and preterm labor. Notably, NPPA is a strong candidate gene linked to determination of left 
ventricular mass. Disruption in the molecular mechanisms governing cardiac morphogenesis in utero has important implications for 
the fetal origins of adult heart disease. 
 
LB-021 
Chronic Ischemia Augments Coronary Reserve in Fetal Myocardium. Eileen I Chang,1 Samantha Louey,1 Isa Lindgren,1 George 
D Giraud,1,2 Kent L Thornburg.1 1Oregon Health and Science University, Portland, OR, USA; 2Oregon Health and Science University, 
Portland, OR, USA. 
INTRODUCTION: Throughout gestation, the fetus is susceptible to moderate to severe ischemic events (e.g. umbilical cord 
compression) which modulate fetal heart development. At present, there are no in vivo models to study flow reduction restricted to the 
fetal myocardium itself. We have developed a chronic coronary occlusion model in fetal sheep. We hypothesized that a chronic 
decrease in coronary blood flow would augment coronary reserve. 
METHODS: Four ovine fetuses (123±2 dGA, term 147 d) were catheterized (carotid artery, jugular vein, coronary sinus, left atrium) 
and vascular occluder was placed on the post-ductal aorta. A Doppler flow probe and vascular occluder were implanted on the 
circumflex coronary artery. Coronary conductance curves were constructed with and without adenosine before occlusion and after five 
days of occlusion (decrease coronary blood flow by 35-55%). Conductance curves were analyzed using analysis of covariance 
(P<0.05). 
RESULTS: The fetal heart was able to autoregulate and keep flow constant over a range of driving pressures between 30-50 mm Hg. 
Before occlusion, adenosine increased the slope of the conductance curve so that flow reserve increased by 500 ml/min/100 g at 40 
mmHg (P<0.001). After five days of chronic coronary occlusion, the conductance curve under resting conditions was not different 
from the curve on the first experimental day. However, unlike pre-occlusion baseline, the conductance curve was elevated 
dramatically in the presence of adenosine, such that flow reserve at 40 mm Hg (800 ml/min/100 g) was greater than under pre-
ischemia baseline conditions (P<0.001). 
CONCLUSIONS: The primary finding is that chronic ischemia modifies vascular responses in the fetal myocardium so that coronary 
flow reserve is augmented by 60 %. This differs from the myocardial response to anemia, where conductance is dramatically 
augmented both at baseline and with adenosine. In our ischemic model, resting blood flow is unchanged because oxygen delivery is 
normal, unlike the anemia model where even at rest, blood flow must increase to meet the basal oxygen requirements. In both models, 
elevated maximal conductance indicates a powerful remodeling of coronary microvascular elements. These data suggest augmented 
sheer forces in the coronary tree are not required for vascular remodeling. 
 
LB-022 
Thyroid Hormone Regulates VEGF Expression in the Late Term Sheep Heart. Natasha N Chattergoon,1 Samantha Louey,1 
George D Giraud,1,2 Kent L Thornburg.1 1Oregon Health and Science University, Portland, OR, USA; 2Portland VA Health Care 
System, Portland, OR, USA. 
INTRODUCTION: The fetal left ventricular myocardium must be prepared for a near doubling of work load at birth, which includes 
having an adequate vascular tree to supply the muscle itself. Exposure of the fetal heart to thyroid hormone (T3) 15 days prior to the 
normal prepartum surge promotes premature maturation of the cardiomyocytes. Given that T3 promotes postnatal capillary growth in 
adult rodents and sheep, we hypothesized that T3 also stimulates new vessel growth. We also investigated the effects of IGF-1, given 
that it stimulates cardiomyocyte proliferation and would expect a concomitant increase in vascular growth. 
METHODS: Fetal sheep were instrumented at 120 days of gestation (dGA, term 145dGA), randomly assigned to 5 groups 
(n=8/group) and studied from 125-130dGA: 1) T3 (54 µg/d), 2), Long R3 IGF-1 (IGF-1, 715 µg/d), 3) Thyroidectomized (TX), 4) T3 
combined with IGF-1 (T3+IGF-1), and 5) control. At 130dGA, animals were euthanized and a section of fetal left ventricle was snap 
frozen for molecular analysis. Expression levels of vascular factors were determined by qPCR and normalized against β-actin levels. 
Only statistically significant data (p<0.05) are reported. 
RESULTS: Compared to controls, T3 stimulated an increase in HIF-1a (+100%), VEGF (+40%), and VEGF-R2 (+25%); as might be 
expected these levels were lower in thyroidectomized animals (HIF-1a: -175%; VEGF: -70%; VEGF-R1: -80%; VEGF-R2: -38%) 
compared to T3-infused. Intriguingly, expression of these same genes is not changed in IGF-1-infused animals compared to controls or 
T3 hearts. Interestingly, the combined treatment of T3+IGF-1 suppressed expression of HIF-1a, VEGF and VEGF-R1 to T3 or IGF-1 
alone. 
CONCLUSIONS: The expression of VEGF-related genes in the near term fetal heart appears to be regulated by circulating thyroid 
hormone levels but not IGF-1 levels. Interactions between thyroid hormone and IGF-1 signaling suppress vascular growth genes when 
both these hormone levels are elevated simultaneously. The normal increase in T3 levels at the end of term is likely to prepare the 
myocardium by stimulating myocardial vascular growth for augmented work load at birth. 
 
LB-023 
Glutathione Peroxidase Significantly Increased Proliferation of Both A2780 and A2780Cis Ovarian Cancer Cell Lines. Jimmy 
Belotte,1 Nicole M Fletcher,1 Jing Dai,1 Ira Memaj,1 Ghassan M Saed.1 1Wayne State School of Medicine, Detroit, MI, USA; 2Wayne 
State School of Medicine, Detroit, MI, USA; 3Wayne State School of Medicine, Detroit, MI, USA; 4Wayne State School of Medicine, 
Detroit, MI, USA; 5Wayne State School of Medicine, Detroit, MI, USA. 
INTRODUCTION: Epithelial ovarian cancer (EOC) is the deadliest of all gynecologic cancers. Recent reports advised caution with 
the use of antioxidant supplements based on evidence linking antioxidants to aggressive cancer and poor clinical outcomes. 
Glutathione peroxidase (GPx) is a key enzyme responsible to protect mammalians cells from oxidative damage. The objective of this 
work was to test the effects of glutathione peroxidase (GPx) on the viability of human cisplatin sensitive and resistant EOC cells. 
METHODS: A2780 and its cisplatin resistant counterpart, A2780cis were used for this study. Cells were treated with increasing 
doses of GPx (0, 2, 4, 6, 8 and 10 units), for 24 hours +/- 1 µM of cisplatin. Cell viability was determined utilizing the TACS MTT 



Proliferation Assay. To compare treatments to controls, t-tests and ANOVAs were used when appropriate, followed by Tukey, 
Dunnett and sequential sidak post hoc tests at p-value <0.05. 
RESULTS: GPx treatments had a bimodal effect on the viability of both A2780 and A2780cis cells. There was a linear decrease in 
cell number from 0 to 4 units, followed by a linear increase from 4 - 10 units. For the A2780 cells, the main effects of cisplatin, GPx 
treatments , and their interactions on cell viability were highly significant ( p=0.000). For GPx treatments alone, concentration 10 was 
different from all other concentrations (p=0.000). For the combined effects of cisplatin and GPx, concentration 0 was different from 2, 
4, and 6 (p=0.000). For the A2780cis , the main effect of cisplatin treatment on the number of viable cells was not significant 
(p=.808), same for the interactions between cisplatin and GPx treatments (p=.473). However, the effects of GPx treatment alone was 
significant (p=0.000) at 8 and 10 concentrations units (p=0.000). 
CONCLUSIONS: High concentrations of GPx have a detrimental effect on both sensitive and resistant A2780 human EOC cells, 
while low concentrations seem to be protective; caution is advised with the use of high doses of antioxidants in EOC patients. 
 
LB-024 
Delivery of a Growth Restricted Offspring and the Association With Early Onset Impaired Maternal Endothelial Function. 
Sara L Hillman, Tamara Kubba, David J Williams. University College London, London, United Kingdom. 
INTRODUCTION: Women who have had small for gestational age offspring have an increased risk of cardiovascular disease in later 
life. Endothelial dysfunction is a subclinical sign of early cardiovascular disease. It is unknown whether women who have recently 
had a pregnancy complicated by fetal growth restriction (FGR), in the absence of other maternal and fetal disease, have subclinical 
endothelial dysfunction. 
METHODS: In a case-control study, we measured flow-mediated dilatation (FMD) in the brachial artery, an objective measure of 
endothelial function, in 19 women who had growth restricted offspring (customised birth centile 1.8 ± 2.3; mean ± SD) and 37 
mothers of appropriately grown offspring (customized birth centile 50.6 ± 24.5), six months (+/- 2.5 months) after child-birth. 

 
Results were analysed using an unpaired t-test and the means of the primary continuous variable (FMD % change). Participants were 
recruited from University College Hospital, London, United Kingdom. 
RESULTS: Women who had a growth restricted offspring had lower postpartum FMD (7.00% ± 0.85%) compared with mothers who 
had an appropriately grown offspring, FMD 10.26% ± 2.44%; 95% CI 1.37-5.16 (p=0.0012;).There were no differences in postnatal 
measures of maternal blood pressure, abdominal circumference, weight, glucose, insulin and lipid profiles between the two groups. 
CONCLUSIONS: Within six months of childbirth, women who have had a pregnancy affected by fetal growth restriction due to 
placental failure, but in the absence of pre-eclampsia, have evidence of subclinical endothelial dysfunction. These women may benefit 
from lifestyle measures focused on the primary prevention of cardiovascular disease. Further research is needed to discover whether 
postpartum maternal endothelial dysfunction is a pregnancy-induced phenomenon, or related to pre-existing maternal phenotype. 
 
LB-025 
Gut Microbiome and Its Link to Obesity in Pregnant Baboons (Papio Spp.). Xuan Ji Li,1 Christopher Rensing,1 Bill Taylor3,2 
Caitlin Costelle,2 Gene Hubbard,3 Edward Dick,4 Gary Ventolini,5 Natalia Schlabritz-Lutsevich.5 1University of Copenhagen, 
Copenhagen, Denmark; 2UTHSC, Memphis, TN, USA; 3UTHSCSA, San Antonio, TX, USA; 4Texas Biomed, San Antonio, TX, USA; 
5TTUHSC, Odessa, TX, USA. 
INTRODUCTION: The gut microbiome is tied to the metabolic and hormonal regulatory pathways. Obesity is associated with a 
particular composition of the gut microbial community. Pregnancy is accompanied by an increased bacterial load and changes in gut 
bacterial diversity. There are no data available regarding the microbial landscape in the large intestine in obesity and pregnancy. 
METHODS: Samples of colon were collected during necropsy under aseptic conditions from three non-obese and four obese 
pregnant baboons near term as described in detail previously (Placenta .Nov; 32(11)). Massive parallel sequencing of partial 16s 
rRNA gene amplicons with beads (454 Pyrosequencing®) was performed and data was analyzed. The raw fastq files were trimmed 
using CLC Genomics workbench.  The Ribosomal Database Project (RDP) classifier (http://rdp.cme.msu.edu) was used to arrange 
taxonomic identification with a confidence threshold of 50%, which was recommended by RDP for fragments shorter than 250bp. 
RESULTS: The comparison of the microbiome of the level of families revealed that ten families where differently expressed with 
two families (Bacteroidaceae and Streptococcaceae) being more expressed in obese, vs. non-obese animals. On the genus level, 22 
groups were differently expressed with increased expression of four groups in obese animals: 1) Bacteroides, 2) Peptococcaceae, 3) 



Ruminococcaceae, and 4) Streptococcus. The most abundant families in colon of obese animals were Prevotellaea (31%), while in 
non-obese animals this family constituted 25%. 
CONCLUSIONS: The findings of this study are in agreement with universal abundance of the gut Firmicutes across mammalian 
species. Genus Ruminococcaceae was originally described in the ruminant and detected in the colon of primates, its decreased 
abundance in obese animals in this study is in agreement with data in humans. The data differs from that found in humans lower 
Bacteroidetes in obese subjects. These differences could be attributed to diet, species-specific structure of GI tract, and short-chain 
fatty acids content and should be taken in consideration in the interpretation of data obtained in the translational models. 
 
LB-026 
Vaginal Dysbiosis from the Evolutionary Perspective. Natalia Schlabritz-Loutsevitch,1 William Smith,2 Scott E Gygax,2 Edward 
Dirk,3 Cathy Perez,3 Gene Hubbard,4 Gary Ventolini.1 1TTUHSC, Odessa, TX, USA; 2Biotech, Hamilton, NJ, USA; 3Texas Biomed, 
San Antonio, TX, USA; 4UTHSCSA, San Antonio, TX, USA. 
INTRODUCTION: Evolutionary approaches are a powerful tool for understanding human disorders. The subtypes of the vaginal 
microbiome have not yet been characterized in the contexts of social structure and vaginal pathology in non-human primates (NHPs). 
The objective of this study was to investigate vaginal size, vulvovaginal pathology and the presence of the main human subtypes of 
Lactobacillus spp. and BV-related species in the vaginal microflora of baboons (Papio spp.). 
METHODS: Three groups of baboons were analyzed. In group I, morphometric measurements of external and internal genitalia were 
obtained (n=47). In group II, pathology records of animals with available records of pathological vulvar and vaginal changes from 
1999-2015 were retrospectively analyzed (n=64 from a total of 12,776). In group III, vaginal swabs of baboons were analyzed by 
polymerase chain reaction (PCR). 
RESULTS: There were a total of 68 lesions observed in 64 baboons. The diameter of the introitus was 1.33 ±0.6 cm, the distance 
cervix to introitus - 6.88.±1.7 cm and introitus to fornix - 7.45 .±1.7 cm. Lactobacilli iners, Gardnerella vaginalis, Atopobium 
vaginae, Megasphaera  I and Megasphaera II were not present in the specimens studied.L. jensenii, L. crispatus, and L. gasseri were 
detected in 2/14 (14.2%), 1/14 (7.1%), and 1/14 (7.1%) samples respectively. BVAB2 was detected in 5/14 (35.7%) samples. 
CONCLUSIONS: Our study confirmed the low abundance of human-specific Lactobacilli species in the baboon. The report of the 
absence of the L. iners, Gardnerella vaginalis, Atopobium vaginae, Megasphaera I, and Megaspaera II in the vaginal microflora of 
the Papio spp. is novel. The presence of Lactobacilli might be a marker of the pre-disposition to BV in non-human primates. The 
differences in the vaginal milieu between NHP and humans should be taken in consideration in NHP models of pharmacology and 
microbiology. 
 
LB-027 
Computational Extraction of Differentially Occurring Transcription Factor Binding Sites in Placental Development. Rebekah 
R Starks, Geetu Tuteja. Iowa State University, Ames, IA, USA. 
INTRODUCTION: Placental development is a tightly regulated process in which transcription factors (TFs) bind to enhancers to 
stimulate gene expression. Characterizing the transcriptional networks regulating this process requires determining not only the TFs 
expressed, but also their cognate binding sites. This study combines computational analysis with active enhancer data to identify 
regulatory differences between e7.5 and e9.5 mouse placenta. We hypothesize that upregulated TFs at a time point will have more 
binding site predictions within enhancers that are more active at that time point. If such predictions can be used to distinguish 
regulatory codes within differentially active enhancers, this approach will substantially reduce the number of TF ChIP-Seq assays 
needed to build placenta regulatory networks. 
METHODS: RNASeq and H3k27Ac datasets are from GEO (GSE65809). We obtained the names of 1,457 mouse TFs from 
AnimalTFDB. A TF was considered upregulated at one time point compared to the other in the RNASeq data if it had an FPKM ≥10, 
fold ≥2, and q-value <0.05. Binding sites were predicted using the PRISM phylogenetic footprinting approach, using a motif match 
threshold of 800 and motif score p-value <0.05. 
RESULTS: We identified 30 upregulated TFs at e7.5, and 36 upregulated TFs at e9.5. Interestingly, the bHLH family is upregulated 
at e7.5, whereas the zf-C2H2 family is upregulated at e9.5. Binding sites were then predicted in H3k27Ac differentially active 
enhancer peaks. At a match threshold of 800, 5 upregulated e9.5 TFs are identified more frequently (≥1.4 fold) in e9.5 peaks. This 
increases to 11 TFs at a threshold of 900, and includes Zbtb7b, Plagl1, and Smad5. At both time points, we were able to predict 
hundreds of binding sites for upregulated TFs in enhancers that are more active at the corresponding time point. 
CONCLUSIONS: Peaks that are more active at a time point contained more binding sites for a subset of upregulated TFs at that time 
point. As the motif match threshold increases, so do the number of TFs with differential binding site counts. This method allowed us 
to predict hundreds of binding sites within placenta enhancers. Our analysis is a first step to using binding site motifs to predict 
transcriptional networks regulating early placental development. We are now increasing the sensitivity of this approach by performing 
ATAC-Seq, which provides narrow peaks of open chromatin, and by searching for clusters of upregulated TF binding sites. 
 
LB-028 
Cell-Free DNA Release by Mouse Placental Explants. Mark Phillippe, Sharareh Adeli. Massachusetts General Hospital, Boston, 
MA, USA. 
INTRODUCTION: It has been proposed that cell-free DNA (cfDNA) stimulates a TLR9-mediated innate immune response, thereby 
triggering the onset of parturition. Indirect evidence suggests that cell-free “fetal” DNA is actually derived from the placenta. These 
studies sought to test the hypothesis that placental tissue actually releases cfDNA, and that oxidative stress resulting in cellular 
apoptosis leads to increased release of cfDNA by the placental tissue. 
METHODS: Placentas were harvested from 32 pregnant CD-1 mice on gestational day 15 – 18. After sterile harvest, placental 
fragments were placed into 6-well plates contained 2 mL media (45% DMEM/45% Hams F12/10% FBS/pen/strep) alone, or media 
with the addition of staurosporine or thapsigargin (apoptosis stimulators), H2O2 (oxidative stress stimulator), Q-VD-OPh (caspase 
inhibitor), or ascorbic acid or trolox (Vitamin E analog) (antioxidants). Media and placental fragments were then collected at zero, 6 
and 21 hours. After centrifugation at 8,000 x g (to remove cells and debris); the cfDNA in the supernatant was extracted using a DNA 
isolation kit (Roche-Applied Science) and quantified using a Nanodrop DNA spectrophotometer. The placental fragment weights were 
used to normalize the cfDNA concentration (reported as nanograms per milligram tissue). The cfDNA bands were sized using 1.5% 
TBE gels stained with GelRed. 



RESULTS: Compared to time zero (27.2 ±20.3 (±S.D) ng/mg tissue), cfDNA released by the placental explants increased from 71.3 
±22.6 ng/mg tissue at 6 hours to 164.6 ±45.2 at 21 hours (p<0.05). By 21 hours, cfDNA concentrations were significantly suppressed 
by Q-VD-OPh (caspase inhibitor) and by trolox (Vitamin E analog); both p < 0.05. Interestingly, agents that further increased 
apoptosis or oxidative stress did not affect cfDNA release. The cfDNA fragments released by the explants were between 100 – 300 bp 
in size. 
CONCLUSIONS: These in-vitro studies have confirmed that ambient oxygen levels result in oxidative stress, apoptosis and cfDNA 
release by the mouse placental tissue in-vitro, and that the size of the released cfDNA was consistent with published reports for 
cfDNA in maternal plasma. Placental cfDNA release was suppressed by an antioxidant vitamin E analog and by a membrane permeant 
caspase inhibitor, thereby supporting the important role for oxidative stress and apoptosis during these events. (Funded by the Vincent 
Center for Reproductive Biology at the Massachusetts General Hospital and the Burroughs Welcome Fund-Preterm Birth Initiative). 
 
LB-029 
The Capacity for Oxidation of Long-Chain Fatty Acids in Human Cytotrophoblast Is Diminished with Syncytialization. Amy 
M Valent,1 Kevin Kolahi,2 Kent L Thornburg.2 1Oregon Health and Science University, Portland, OR, USA; 2Oregon Health and 
Science University, Portland, OR, USA. 
INTRODUCTION: Test the hypothesis that human cytotrophoblast (CTB) capacity to oxidize fatty acids is unchanged by 
syncytialization. 
METHODS: CTB isolated from normal term human placentas delivered via cesarean section. Growth medium of cultured cells was 
replaced with serum-free buffer & 0.5mM glucose to deplete endogenous substrates. Intact cellular respiration measurement was 
performed using the Seahorse XFe96 analyzer of CTB at 8 hours & differentiated, syncytialized cytotrophoblast (SCT) at 72 hours. 
Cells were treated with Palmitate (PA 250mM), Oleate (OA 250mM) or vehicle bovine serum albumin (40mM). Respiration was 
measured under basal conditions, with ATP synthase inhibitor Oligomycin, mitochondrial uncoupling carbonylcyanide-4-
trifluorometh-oxyphenylhydrazone (FCCP), & respiratory chain inhibitors Rotenone/Antimycin A (R/A). Oxygen consumption rates 
were normalized to total DNA content. Paired t-test was used to compare oxygen consumption rates between CTB & SCT. 
RESULTS: PA & OA administration invoked a significant increase in oxygen consumption rate in CTB compared to SCT. Under 
maximal uncoupling conditions, CTB oxygen consumption rate is 60% higher than for SCT. Oxygen consumption due to ATP 
production is significantly higher in CTB compared to SCT after both PA & OA administration.  

 
Fig 1. Respiratory rates of CTB & SCT during the Seahorse mitochondrial stress test. PA (A) & OA (B) substrates added to CTB & 
SCT in culture. Basal respiration is measured followed by Oligomycin (1), FCCP (2) for maximal mitochondrial respiration, & R/A 
(3) injections to inhibit mitochondrial oxygen consumption. CTB use exogenous FA for oxidation compared to SCT (C) & have 
increased oxygen consumption due to ATP production (D). 
CONCLUSIONS: Contrary to our hypothesis, CTB have a higher capacity to metabolize fatty acids under conditions of 
hypoglycemic stress & uncoupling treatment. Further experiments are needed to determine whether the difference in oxygen 
consumption between the cell types persists under normoglycemic conditions. 
 
LB-030 
Alterations of the Mitochondrial Functioning in IUGR. Juan Pena,1 Richard Jones,1 Elana Mystal,1 Men-Jean Lee,2 Felipe Tudela,3 
Joanne Stone,3 Luca Lambertini.1,2 1Icahn School of Medicine at Mount Sinai, New York, NY, USA; 2Mount Sinai Beth Israel, New 
York, NY, USA; 3Icahn School of Medicine at Mount Sinai, New York, NY, USA. 
INTRODUCTION: Intrauterine growth restriction (IUGR) is characterized by relative hypoxia which leads to high oxidative stress 
(OS). High OS particularly affects mitochondria that regularly scavenge the free radicals inherent to the oxidative phosphorylation 



(OXPHOS). Enhanced OS from hypoxia can overwhelm mitochondria leading to high mitochondrial DNA (mtDNA) mutation rate 
(MMR). High MMR may in turn promote an increase in mtDNA content to support mitochondrial function, but also the reduction in 
OS by switching from an OXPHOS-driven to a glycolysis-driven metabolism. We tested the hypothesis that IUGR placentas show 
increased OS, MMR and mtDNA content and increased expression of some of the key glycolysis regulatory genes. 
METHODS: Placental biopsies from 100 controls and 50 IUGR placentas were processed for gene expression by qPCR for 7 
glycolysis regulatory genes (PDK1, PDK2, PDK3, PDK4, PKLR, PKM, OGT) and all 13 mitochondria-encoded protein-coding genes. 
mtDNA content was determined by qPCR using a pool of mtDNA from controls as reference. OS was analyzed in a subset of 20 
controls and 20 IUGRs by ELISA using 8-oxo-2’-deoxyguamosine (8-oxo-dG), a validated marker of OS-induced DNA damage. The 
same samples were processed for MMR by 20-plex sequencing of mtDNA by Illumina MySeq. MMR was calculated as the number of 
mutations by sequencing depth x 10,000. Statistical analysis was conducted by using parametric and non-parametric tests. 
RESULTS: We measured significantly higher OS (1,095 vs 1,229 pg 8-oxo-dg/ug DNA; p=0.015), MMR (4.13 vs 14.13 MMR; 
p=0.035) and mtDNA content (0.07 vs 0.36 relative mtDNA content; p=0.043) in IUGR placentas. Significant up-regulation of the 
expression of PDK1 (50% increase; p=0.027) and PDK3 (45% increase; p=0.022) were observed in IUGR placentas with no 
expression changes of mitochondria-encoded protein-coding. 
CONCLUSIONS: These data support the hypothesis that high OS in IUGR placentas leads to increased MMR with an increase in 
mtDNA content which does not translate to an increase in mitochondrial gene expression. The high OS and the damage to the mtDNA 
introduced by high MMR may force the IUGR placenta to boost glycolysis by increasing the expression of genes like PDK1 and 
PDK3 to limit the generation of additional OS. 
 
LB-031 
Unique Cytotrophoblast Biology in the Human Term Placenta. Kevin Kolahi,1 Amy Valent,2 Samantha Louey,1 Kent L 
Thornburg.1 1Oregon Health & Science University, Portland, OR, USA; 2Oregon Health & Science University, Portland, OR, USA. 
INTRODUCTION: The fetus relies on the placenta to deliver long-chain fatty acids from the mother. There are many gaps in our 
understanding of lipid transport and storage mechanisms in the human placenta. Our objective was to test the hypothesis that the sub-
syncytial layer, cytotrophoblast, plays a minor role in placental free fatty acid storage and metabolism. 
METHODS: We used live-confocal microscopy to track the movement of the fluorescent long-chain fatty acid analogue, BODIPY-
C12, across the cell layers of living explants of human term placenta and in isolated primary cytotrophoblast in vitro. RT-PCR was 
used to quantify mRNA expression of fatty acid transporter and lipid metabolism genes in cytotrophoblast before and after 
syncytialization. Student’s t-test was used to compare cytotrophoblast versus syncytotrophoblast gene expression. p<0.05 were 
considered significant. 
RESULTS: BODIPY-C12 uptake was dramatically different in cytotrophoblast compared to syncytiotrophoblast in explants. Rapid 
esterification of this long-chain fatty acid analogue and incorporation into lipid droplets was exclusive to the cytotrophoblast rather 
than the expected syncytiotrophoblast. Likewise, uptake and esterification of BODIPY-C12 in isolated cytotrophoblast and 
differentiated syncytiotrophoblast behaved similarly to their analogous layers in explants. Metabolic behaviour was driven by changes 
in gene expression regulating lipid metabolism. For example, the gene expressing Fatty acid transporter-2 (SLC27A2), Fatty acid 
binding protein-4 (FABP4), Long-chain fatty acid acyl-CoA synthetase 5 (ACSL5) are expressed more highly in cytotrophoblast than 
syncytiialized cells. Genes regulating fatty acid esterification and lipid remodelling, glycerol-phosphate-acyl-transferase 3 (GPAT3) 
and lysophosphatidyl-choline-acyl-transferase 3 (LPCAT3) were also expressed to a greater degree in cytotrophoblast than in 
syncytialized cells. 
CONCLUSIONS: The cytotrophoblast layer was not previously recognized as playing an important role in placental fatty acid uptake 
or storage. If endogenous maternal fatty acids are handled by placental tissues similar to BODIPY-C12, then the roles of 
cytotrophoblast and syncytiotrophoblast in regulating lipid transport need intensive investigation. These data suggest that the 
cytotrophoblast may perform a vital role in development by influencing the fat milieu transmitted to the fetus. 
 
LB-032 
Molecular Control of Energy Metabolism During Placental Development: A Bi-Modal Function of Transcription Factor 
TEAD4 Ensures Mitochondrial Biogenesis and Function in Trophoblast Progenitors. Ram Kumar, Biswarup Saha, Soumen Paul. 
University of Kansas Medical Center, Kansas City, KS, USA. 
INTRODUCTION: Self-renewal and differentiation of trophoblast stem and progenitor cells (TSCs/TSPCs) ensure proper placental 
development. In a developing placenta, TSCs/TSPCs undergo extensive proliferation and rely on mitochondrial oxidative 
phosphorylation for energy production. However, molecular mechanisms that regulate mitochondrial biogenesis and function in 
TSCs/TSPCs are poorly understood. Here, we show that transcription factor TEAD4 plays an essential role in controlling 
mitochondrial biogenesis and function in TSCs/TSPCs. 
METHODS: We studied mouse trophoblast stem cells (mTSCs) and TSPCs, isolated from developing mouse placentas. We measured 
mitochondrial DNA (mtDNA) copy number to assess mitochondrial biogenesis and measured oxygen consumption rate (OCR) to 
assess energy metabolism. To understand importance of TEAD4, we conditionally deleted TEAD4 in mTSC and TSPCs . Nuclear 
DNA and mtDNA transcription was measured using quantitative RT-PCR. We used immunofluorescense and immuno-electron 
microscopy to test TEAD4 localization in mitochondria and performed chromatin immunoprecipitation to test TEAD4 binding to 
mtDNA. 
RESULTS: We found that TSCs rely on mitochondrial activity and oxidative phosphorylation for energy production and TEAD4 
ensures proper energy metabolism via a bi-modal regulatory pathway. TEAD4 regulates transcription of co-activator PPARGC1-beta 
to ensure optimal mitochondrial biogenesis in mTSCs and in TSPCs. In addition, TEAD4 localizes to mitochondria, occupies 
mitochondrial DNA to optimize mtDNA transcription and expression of electron transport chain components. Conditional deletion of 
TEAD4 in TSCs/TSPCs significantly reduces mitochondrial biogenesis and oxygen consumption resulting in impairment of post-
implantation placental development. 
CONCLUSIONS: Our study is first report showing that TSCs are unique in the context of energy metabolism and largely depend on 
oxidative phosphorylation for energy production. Our study also defines critical importance of TEAD4-regulation of energy 
metabolism in trophoblast progenitors of a developing placenta. As TEAD4 expression is conserved in trophoblast progenitors across 
mammalian species, we propose that TEAD4-regulation of energy metabolism is an essential control of placental development and 
function in other mammalian species, including human. 



 
LB-033 
Selective Serotonin Reuptake Inhibitors (SSRIs) Disrupt Estrogen Synthesis in the Fetoplacental Unit. Andrée-Anne Hudon 
Thibeault, Thomas J Sanderson, Cathy Vaillancourt. Institut National de la Recherche Scientifique, Laval, QC, Canada. 
INTRODUCTION: Up to 6.2% of pregnant women undergo antidepressant treatment with SSRIs, which have been associated with 
adverse effects on pregnancy and fetal development. The objective of this study was to characterize the effect of SSRIs on human 
fetoplacental steroidogenesis. Our research hypothesis is that SSRIs disrupt estrogen production by CYP19, the estrogen biosynthetic 
enzyme, in the human trophoblast. 
METHODS: We used BeWo (human villous trophoblast-like) cells and a co-culture of BeWo and H295R (human fetal-like 
adrenocortical) cells, which was developed as a model of the steroidogenic feto-placental unit because of its synergistic estrogen 
production.  

 
We also used primary culture of trophoblast isolated from normal term placenta. Cells were treated for 24 h with SSRIs (fluoxetine 
and its active metabolite norfluoxetine, paroxetine, sertraline, citalopram and venlafaxine). CYP19 activity was evaluated with 
tritiated water-release assay and mRNA expression by RT-qPCR. Hormone secretion was quantified using immunoassays. 
RESULTS: In BeWo cells, CYP19 activity was increased by fluoxetine (188 % and 381 % at 1 and 3 µM), paroxetine ( 168% and 
185 % at 1 and 3 µM) and sertratline (270 % at 1 µM) while citalopram and venlafaxine had no effect. Norfluoxetine inhibited the 
catalytic activity of CYP19 (by 54 % at 3 µM; Ki = 2.1 µM). CYP19 mRNA expression was decreased by norfluoxetine in BeWo 
cells (by 40% at 0.3, 1 and 3 µM). In the co-culture, we did not observe disruption of β-human chorionic gonadotropin, progesterone, 
dehydroepiandrosterone, androstenedione, estrone, estradiol and estriol secretion after fluoxetine treatment, wheras norfluoxetine (0.3, 
1 and 3 µM) reduced the production of estrone (by 32%, 58% and 62%) and estradiol (by 51%, 44% and 70%). In primary culture, 
fluoxetine (0.03 µM) decreased CYP19 mRNA by 63%. However, fluoxetine and norfluoxetine did not alter CYP19 activity. 
CONCLUSIONS: Our results indicate that SSRIs can disrupt placental CYP19 activity and estrogen biosynthesis in the fetoplacental 
unit. This disruption may, in part, explain pregnancy complications associated with SSRI use. 
 
LB-034 
Multiple Soluble TGFß Receptors in Addition to Soluble Endoglin Are Elevated in Preeclampsia and They Synergistically 
Inhibit TGFß Signalling. Yao Wang,1 Qi Chen,2 Min Zhao,3 Kelly Walton,1 Craig Harrison,1 Guiying Nie.1 1Hudson Institute of 
Medical Research, Melbourne, Australia; 2University of Auckland, Auckland, New Zealand; 3Nanjing Medical University, Nanjing, 
China. 
INTRODUCTION: Endothelial dys-function is a major contributor of preeclampsia (PE) development. Soluble endoglin (sENG) is 
increased in PE circulation and believed to inhibit TGFß signalling causing endothelial dysfunction. However, sENG has very low 
affinity for TGFß ligands and it remains unsolved whether sENG alone is responsible for TGFß inhibition in PE (Gregory et al 2013). 
TGFß signals via type I and type II receptors, endoglin is a co-receptor for TGFß1/3, and TGFß type III receptor is a co-receptor for 
TGFß2. We examined whether all these TGFß receptors are present in pregnant serum, if the levels are altered in PE, and if these 
soluble receptors alone or in combination could inhibit TGFß signalling. 
METHODS: Serum levels of TGFβRI, TGFβRII, TGFβRIII and ENG were determined by ELISA in normal pregnancy (n=65) and 
PE (n=32). PE was divided into early-onset and late-onset, and their levels were compared with gestation-age-matched controls. 
HEK293 cells were transfected with TGFβ responsive luciferase reporter, treated with TGFβ1 or TGFβ2. Each soluble TGFβ receptor 
was then added alone or in combination to examine signalling inhibition. 
RESULTS: Serum levels of sENG were significantly elevated in early-onset and late-onset PE. Like sENG, sTGFßRI, RII and RIII 
were all detected in pregnant sera. Unlike sENG, these 3 soluble receptors were all significantly increased in early-onset but not late-
onset PE. In our model, sENG, sTGFßRI, RII or RIII alone at the concentration seen in PE did not inhibit the signalling of TGFß1 or 
TGFß2 action. However, when all four were present, both TGFß1 and TGFß2 action was inhibited. Furthermore, removal of anyone 
of the 4 soluble receptors reversed the inhibition of TGFß1, but sTGFßRIII removal is nedded to alleviate the inhibition of TGFß2. 
CONCLUSIONS: In addition to sENG, other 3 soluble TGFβ receptors are elevated in early-onset PE. As all 4 soluble receptros are 
needed to inhibit TGFß action, and early-onset but not late-onset PE presents with elevation of these, inhibition of TGFß signalling is 
thus more likely associated with early-onset PE. Furthermore, sENG removal may alleviate the inhibition of TGFß1 but not TGFß2 
signalling. 
 
LB-035 
Uterine Perivascular Adipose Tissue Potentiates Contractile Responses in Uterine Arteries from Pregnant Rats. Oluwatobiloba 
Osikoya, Styliani Goulopoulou. UNT Health Science Center, Fort Worth, TX, USA. 



INTRODUCTION: Perivascular adipose tissue (PVAT) is the fourth and outer layer of the vascular wall. PVAT has vasoactive 
effects, mostly via paracrine actions. The effects of PVAT vary with anatomic location; PVAT has anti-contractile effects in 
peripheral vascular beds but it potentiates contractions in coronary vascular smooth muscle. Pregnancy is characterized by adipose 
tissue expansion as well as structural and functional changes in the uterine vasculature. However, the effects of PVAT on uterine 
artery function during pregnancy are not understood. Thus, we hypothesized that uterine PVAT has a functional role in uterine artery 
contractile and dilatory responses and this role is modified by pregnancy. 
METHODS: Pregnant Sprague-Dawley rats were sacrificed on gestational day 16 (term=21-22 days). Uterine arteries and their 
surrounding PVAT were harvested and cleaned for study. Concentration response curves (CRCs) to potassium chloride (KCl, 4.7 – 80 
mM) and phenylephrine (PE, 10-9 - 3x10-5 M) were performed in endothelium-intact uterine arteries using wire myography. CRCs 
were performed in the presence and absence of the surrounding PVAT (0.1 g) or PVAT-conditioned media. Arteries were incubated 
with PVAT or PVAT-conditioned media for 30 minutes. To make the media, we incubated 0.4 g of PVAT in 15 ml physiological salt 
solution for 90 min (37oC - 5% CO2, 95% O2). 
RESULTS: Uterine arteries incubated with PVAT (+PVAT) had greater contractile responses to KCl compared to control vessels 
[KCl (30 mM), control: 4.0 ± 0.81 mN vs. +PVAT: 14.7 ± 1.68 mN; KCl (40 mM), control: 14.4 ± 0.68 mN vs. +PVAT: 19.6 ± 0.88 
mN, p<0.05]. PE-induced contractions were greater in uterine arteries exposed to PVAT compared to control vessels (EC50, control: 
6.0 ± 0.08 vs. +PVAT: 6.3 ± 0.10, p<0.05). Incubation with PVAT-conditioned media also increased uterine artery contractile 
responses [KCl (30 mM), control: 6.0 ± 1.28 mN vs. +PVAT-media: 13.3 ± 1.21 mN, p<0.05; PE (EC50), control: 6.1 ± 0.08 vs. 
+PVAT-media: 6.4 ± 0.10, p=0.07]. 
CONCLUSIONS: Our data show that uterine PVAT has a pro-contractile effect on uterine arteries from pregnant rats. We propose 
that uterine PVAT provides signaling from the outer layer to the inner layers of the vascular wall that determines uterine artery smooth 
muscle adaptations to pregnancy. These influences may be modified in pregnancies associated with metabolic disturbances and 
adipose tissue dysfunction. 
 
LB-036 
Coefficient Correlation Analysis of Anti-Mullerian Hormone and Segmented Antral Follicle Count: COCOR Analysis. Joao S 
Cunha-Filho,1,2 Rita Chapon,1,2 Daniela da Silva,1,2 Emily de Conto,1,2 Vanessa Genro.2 1Universidade Federal do Rio Grande do Sul, 
Porto Alegre, Brazil; 2Insemine, Porto Alegre, Brazil. 
INTRODUCTION: Serum antimüllerian hormone (AMH) and antral follicle count (AFC) were both correlated and used as ovarian 
aging markers. Furthermore, some researchers tried to link secretion of AMH only to antral follicles with a diameter higher than 6 
mm. However, the number of included patients (less than 50) and methodology were limited. Moreover, recently, it was published a 
valid and useful statistic tool (COCOR) to compare the magnitude of two correlations. The COCOR package covers a broad range of 
tests including comparisons of independent and dependent correlations with either overlapping or no overlapping variables. Therefore, 
we decided to perform a COCOR analysis of coefficient of correlation of AMH and total AFC, AMH and AFC less than 6 mm and 
AMH and AFC more than 6 mm. 
METHODS: We enrolled 93 infertile patients with both ovaries and regular menses. Patients were excluded if they had ovarian cysts, 
endocrine disease or endometriosis. All patients were evaluated using the same ultra-sound equipment (Voluson, General electric, 
USA) and only follicles between 2 to 8 mm were considered for AFC. All measures were performed by the same investigator (JSCF). 
Serum AMH was collected also during day-3 and using the DSL Gen II kit. 
RESULTS: We included 93 patients with serum FSH, prolactin, TSH and estradiol levels into a normal rang. The mean age was 
34±4.2 years (mean±SD) and serum AMH levels were 3.49ng/ml (0.01-12.5). We performed a coefficient of correlation using a non-
parametrical (Spearman’s Rho) test for AMH versus AFC (0.675). AFC was segmented in AFC < 6 (0.607) and AFC > 6 (0.461) and 
all demonstrated a statistical significance P less than 5%. As we expected, AMH, AFC and segmented AFC were all correlated to age. 
In addition, we performed a COCOR analysis and find that Zou’s confidence interval (95% confidence interval for r.jk - r.jh): -0.3872 
-0.0522, consequently we rejected the null hypothesis (Interval does not include 0). The coefficient of correlation between AMH and 
AFC was higher than the CC of AMH and all segments of AFC. It means that, serum AMH is produced by follicles from 2 to 8mm. 
CONCLUSIONS: This is the first report using COCOR analysis to compare coefficients of correlations from AMH and AFC or 
segmented AFC. We demonstrated the importance of follicles from 2 to 8mm in the production of serum AMH as an ovarian marker. 
 
LB-037 
The Impact of Adding Highly Purified Human Menopausal Gonadotrophin (hp-hMG) in Recombinant FSH (r-FSH) Started 
GnRH Antagonist Cycles on ART Outcome. Özgür Kan, Cem Somer Atabekoglu, Batuhan Özmen, Mehmet Murat Seval, Murat 
Sönmezer. Ankara University School of Medicine, Cebeci, Turkey. 
INTRODUCTION: While luteinizing hormone (LH) activity is believed to play a role in follicle maturation, human chorionic 
gonadotrophin (hCG) plays an important role in implantation process. We aimed to investigate whether addition of hp-hMG in r-FSH 
started GnRH antagonist controlled ovarian stimulation (COS) cycles might enhance implantation rate and improve in vitro 
fertilization (IVF) success. 
METHODS: In this retrospective case-control study, a total of 246 patients undergoing GnRH antagonist non-donor IVF cycles were 
analyzed. One hundred and twenty three cycles (%50) were treated with only r-FSH and 123 cycles were treated with r-FSH + hp-
hMG combination. Total gonadotropin doses, total number of oocytes retrieved, metaphase 2 (MII) oocytes and grade A embryos, 
fertilization and implantation rates, clinical pregnancy rates and ovarian hyperstimulation syndrome (OHSS) rates were compared 
between the groups. 
RESULTS: Both groups were comparable in baseline characteristics. Peak estradiol and progesterone levels in hCG administration 
day, retrieved oocyte and top quality embryo counts, fertilization rates were similar between the groups. Significantly higher 
implantation rates (35.3% vs 24.3%, p=0.017), clinical pregnancy rates (51.2% vs 35.8%, p=0.015) and lower OHSS rates (1.6% vs 
7.4%, p=0.03) were observed in r-FSH+hp-hMG group, respectively.  
  r-FSH (n=123) r-FSH+hp-hMG (n=123) p value 
Age 31.45 31.64 0.771 
BMI (kg/m2) 26.45 25.21 0.059 
No. Antral follicles 11.6 12.9 0.31 



Total gonadotrophin doses (IU) 2534 2046 0.01 
Peak E2 concentration (pg/mL) 2123 2041 0.665 
Peak P4 concentration (ng/mL) 1.07 1.01 0.24 
No. Oocytes retrieved 9.35 10.78 0.288 
No. MII oocytes 7.47 8.12 0.597 
No. Grade A embryos 3.30 2.57 0.115 
Fertilization rates 56.4% 62.1% 0.555 
Implantation rates 24.3% 35.3% 0.017 
Clinical pregnancy rates 35.8% 51.2% 0.015 
OHSS rates 9(7.3%) 2(1.6%) 0.03 
CONCLUSIONS: Addition of hp-hMG on the day of antagonist initiation might increase clinical pregnancy rates. Better endometrial 
receptivity and higher implantation rates might be achieved due to hCG component in hp-hMG. 
 
LB-038 
Donation of Frozen Pre-Embryos to Research in Israel: Why Is It So Uncommon? Aviad Raz,1 Jonia Amer-Alshiek,2 Mor Goren-
Margalit,1 Gal Jacobi,1 Alyssa Hochberg,3 Ami Amit,2 Foad Azem,2 Hadar Amir.2 1Ben-Gurion University of the Negev, Beer-Sheva, 
Israel; 2Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 3Rabin Medical Center, Petah Tikva, Israel. 
INTRODUCTION: The proportion of IVF patients who donate their surplus pre-embryos to research varies greatly depending on 
country. The donation rate of excess frozen pre-embryos for research in Israel is very low. The objective of the current study is to 
understand the attitudes, values and perceptions of IVF patients that decided to donate frozen pre-embryos to research. 
METHODS: Case-Controlled study. 
Setting: Tertiary IVF Unit. 
Patient(s): 241 IVF patients treated in 2000-2009 who had their frozen pre-embryos stored for more than five years, of whom 12 
decided to donate their excess frozen pre-embryos to research. 
Intervention(s): 8 interviews with female IVF patients who decided to donate their excess pre-embryos to research. 
Main Outcome Measure(s): Thematic analysis of interviews. 
RESULTS: IVF patients who donated their surplus frozen pre-embryos to research viewed the frozen embryo as a valuable resource 
that does not have human identity yet. The majority expressed a gradualist approach to the human status of the embryo as requiring 
successful implantation and development in the uterus. Not wanting or unable to use the pre-embryos in the future, and not willing to 
thaw them, all the respondents saw donation to research as the lesser of the two evils, accompanied for many with a sense of 
uncertainty. All would have preferred to donate their pre-embryos to infertile women or couples, an option which is currently 
prohibited in Israel. 
CONCLUSIONS: The moral reasoning behind decisions that patients make regarding excess pre-embryos is important for health care 
practitioners to consider when offering decision-making alternatives and counselling. For our respondents, the scarcity of donating 
excess frozen pre-embryos to research may reflect patients’ preference for embryo donation. This signals an unmet need among IVF 
patients that should be urgently addressed as an alternative. 
 
LB-039 
Norethindrone (NE) Priming Prior to Gonadotropin-Releasing Hormone (GnRH) Antagonist Protocol Produces Equivalent 
Outcomes to Estradiol (E2) Pre-Treatment for In Vitro Fertilization (IVF). Molly M Quinn, Nam D Tran, Victor Y Fujimoto. 
University of California, San Francisco, San Francisco, CA, USA. 
INTRODUCTION: Steroid pre-treatment for GnRH antagonist-based in vitro fertilization (IVF) cycles has been advocated to 
improve synchronization of the follicular cohort prior to gonadotropin stimulation. Luteal phase E2 has been proposed to improve 
follicular synchronization by preventing early follicle stimulating hormone rise and increasing sensitivity to gonadotropins in poor 
responders. While luteal E2 administration has been demonstrated to decrease cancellation and improve cycle outcomes compared to 
no steroid pre-treatment, stimulation cannot be programmed. Luteal phase priming with NE for GnRH antagonist-based protocols 
affords the opportunity for synchronization with flexibility in cycle start but has not been evaluated in comparison to estradiol pre-
treatment with respect to cycle outcomes for IVF. 
METHODS: This is a retrospective cohort analysis of 445 consecutive GnRH antagonist cycles at an academic medical center 
between 2014-2015 using luteal priming with E2 (n=401) or NE (n=44). Outcome measures included cycle cancellation, oocytes 
retrieved, oocyte yield (oocytes retrieved per baseline antral follicle count) and fertilization rate. Statistical calculations included t-test 
and chi-square where appropriate. 
RESULTS: There was no significant difference in cancellation rate between E2 and NE pre-treatment groups (0.18 + 0.39 vs 0.14 + 
0.35; p=0.45). Starting dose, total gonadotropins used, and duration of stimulation were not significantly different between E2 and NE 
groups. There was no significant difference in follicles >13mm (8.6 + 5.2 vs 10.6 + 6.4; p=0.99), oocytes retrieved (11.1 + 6.7 vs 11.1 
+ 6.6; p=0.51) or MII oocytes (8.7 + 5.2 vs 9.5 + 5.6; p=0.79). Oocyte yield was no different between E2 and NE groups (1.23 + 0.66 
vs 1.23 + 0.61; p=0.50). Fertilization rate was equivalent for E2 and NE priming groups (0.76 + 0.01 vs 0.73 + 0.03; p=0.22). 
CONCLUSIONS: There was no significant difference in cancellation rate or cycle outcome between groups using E2 and NE for 
luteal phase pre-treatment in GnRH antagonist cycles for IVF. Given flexibility in cycle start and ability to check serum E2 at baseline 
in the setting of a cyst, NE pretreatment should be considered for luteal priming in GnRH antagonist cycles. 
 
LB-040 
Embryo Score (Embryo Quality) Is Not Associated to Antral Follicle Count (AFC) or Serum Anti-Mullerian Hormone 
(AMH). Joao S Cunha-Filho,1,2 Rita Chapon,1,2 Daniela da Silva,1,2 Emily de Conto,1,2 Vanessa Genro.1,2 1Universidade Federal do 
Rio Grande do Sul, Porto Alegre, Brazil; 2Insemine, Porto Alegre, Brazil. 
INTRODUCTION: Recently, some investigators described an association between AMH and embryonic quality as a reproductive 
outcome. This was the first evidence that an ovarian aging marker could be related to embryonic development and, consequently, 
quality. However, the study design and statistics were flaws. Therefore, we decided to perform this unique research to evaluate the 



effect of AFC and AMH as markers of ovarian aging and embryonic quality measured by the graduated embryo score (GES). We 
aimed to perform a prospective study comparing total AFC, number of collected mature oocytes (MII), AMH and age as prognostic 
factors and embryo score as a reproductive endpoint using a robust logistic regression model. 
METHODS: We enrolled 94 infertile patients with both ovaries and excluding ovarian cysts, endocrine disease or irregular menses. 
All patients were submitted to IVF because tubal or masculine factor. The IVF protocol administered to all patients included 
recombinant FSH and GnRH antagonist. All patients were evaluated using the same ultra-sound equipment, only follicles between 2 to 
8 mm were considered for AFC. Serum AMH was collected during day-3 and using a DSL Gen II kit. 
RESULTS: Serum FSH, prolactin, TSH and estradiol levels into a normal range. The mean age was 35±4.4 years (mean±SD). Serum 
AMH levels were 3.49ng/ml (0.01-16.5) and AFC 10.8±6. Embryonic quality was measured by the graduated embryo score (20-100) 
and all embryos were transferred in day-3. Mean total embryo score per patient was 291 (20-1830). We performed a coefficient of 
correlation using a non-parametrical test for AMH versus AFC, age, MII and AFC segmented in AFC < 6 mm and AFC > 6 mm. All 
statistical analysis demonstrated a correlation (P<0.05). The same correlation was demonstrated using embryo score (GES) with all 
above listed variables. Furthermore, we performed a logistic multivariable analysis considering embryo score as a dependent variable 
and included age, AMH, AFC, AFC<6 mm or > 6 mm, and number of MII. In this method only age (P=0.018) and MII (P=0.001) 
were associated to embryo score. 
CONCLUSIONS: We evidently indicated for the first time that AMH and AFC (ovarian reserve markers) were associated to quantity 
(number of collected oocytes), but not quality (embryo score) controlling for age and even number of collected mature oocytes (MII) 
in this group of patients. 
 
LB-041 
The Role of Intrauterine Insemination for Men with Teratozoospermia: A Systematic Review and Meta-Analysis. Samuel A 
Shabtaie,1 Sabrina A Gerkowicz,2 Taylor P Kohn,3 Ranjith Ramasamy.1 1University of Miami Miller School of Medicine, Miami, FL, 
USA; 2University of Miami Miller School of Medicine, Miami, FL, USA; 3Baylor College of Medicine, Houston, TX, USA. 
INTRODUCTION: Teratozoospermia, or abnormal sperm morphology, is defined as < 4% normal forms using the Kruger strict 
criteria. Men with abnormal sperm morphology are often counseled to undergo in vitro fertilization (IVF) with intracytoplasmic sperm 
injection (ICSI). The goal of our systematic review is to evaluate the predictive value of abnormal sperm morphology in determining 
pregnancy success with intrauterine insemination (IUI). 
METHODS: A systematic literature review of MEDLINE and EMBASE was performed to find studies evaluating semen 
morphology using the strict criteria and IUI success (measured by clinical pregnancy rate per cycle of IUI) published between 1985 
and 2015. Estimates were pooled using random-effects meta-analysis in accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines. 
RESULTS: Through the database query, 537 articles were identified, of which 19 studies with a total of 8,951 IUI cycles met 
inclusion criteria for qualitative synthesis and meta-analysis. No significant difference was seen in IUI pregnancy rates (PR) for men 
with strict sperm morphology (SSM) < 4% (11% PR, 310 pregnancies/2641 IUI cycles, 95% CI 0.09-0.15) compared to men with 
SSM > 5% (15% PR, 915 pregnancies/6310 IUI cycles, 95% CI 0.13-0.17). Meta-regression of study year revealed a significant 
increase in PR over time for men with SSM < 4% (P = 0.02), but no such increase was seen for men with SSM > 5% (P > 0.05). Only 
one study reported the IUI success with 0-1% SSM as 21.4% (PR/IUI cycle), however this was not statistically significant due to the 
sample size. Limitations of the systematic review include lack of uniform reporting of baseline characteristics such as maternal age, 
semen parameters number of IUI cycles attempted as well as number of IUI cycles attempted per couple. 
CONCLUSIONS: Couples undergoing IUI with isolated SSM < 4% have pregnancy rates comparable to those with SSM > 5%. Thus 
SSM < 4% should not be a criteria for proceeding with IVF. 
 
LB-042 
Melatonin and Sleep Quality in the Fertile Age Besides the Women in the State of Menopausal Transition and Postmenopause. 
Elena Usoltseva,1 Elena Bruhina,1 Marina Danilova.2 1South Ural State Medical University, Chelyabinsk, Russian Federation; 2City 
Clinical Hospital № 1, Chelyabinsk, Russian Federation. 
INTRODUCTION: In women the reduction of melatonin synthesis occurs due to the onset of menopause, so the information about 
the epiphysis function could have a great predictive value for the reproductive function in women. 
METHODS: The melatonin deficiency questionnaire (MDQ) includes the questions about the sleep quality (the author M.D. Claude 
Dalle, France). The 6-sulphatoxymelatonin (6-SOMT) in urine was determined using the enzyme multiplied immunoassay. In the I 
group the urine was conducted before bedtime at 11 p.m. and in the morning at 6 a.m., and also additionally it was conducted in the II 
and III groups at night – from 2 a.m. till 3 a.m. The results were described using the average and standard deviation, the median and 
interquartile range from 25 up to 75 percentiles. We used statistical methods such as the test of Kruskal-Wallis ANOVA and the 
Spearman correlation analysis (p<0,05). 
RESULTS: The I group (n=31) consist of fertile women with a normal menstrual cycle of 27,3±3,9 years old, II (n=24) – patients in a 
menopausal transition of 50,0±3,6 years old and III group (n=68) – postmenopausal women of 55,0±4,5 years old (STRAW+10). The 
MDQ showed breakpoint in women of the I group (4,1±2,1 scores). Between the patients of the II and III group we indentified the 
signs of the pineal hormone decrement and the degeneration of sleep quality (6,9±2,1 и 7,4±3,2 scores), p<0,001. The level of 6-
SOMT is represented in the table.  
The results I group 

(n=31) 
II group 
(n=24) 

III group 
(N=68) 

ANOVA test, р 

6-SOMT at 11 p.m., ng/ml 5,4 (1,9-25,1) 3,5 (2,3-7,1) 1,97 (1,2-6,6) 0,016 
6-SOMT at 2 a.m. - 3 am, ng/ml - 15,7 (11,2-27,4) 4,8 (2,4-9,2) 0,002 
6-SOMT at 6 a.m., ng/ml 57,6 (31,2-97,9) 31,1 (14,3-38,9) 16 (6,2-29,7) <0,001 
The correlation analysis do not detected the connection between the MDQ and the level of 6-SOMT in the I and II group, however 
there is negative correlation between the MDQ and the level of evening 6-SOMT in the women in III group (r=-0,32; p=0,008). 
CONCLUSIONS: The sleep quality of young women was decreased and it was not connected with the level of melatonin secretion. 
We detected negative correlation between the scores of the MDQ and the evening 6-SOMT in the postmenopausal women. 
 



LB-043 
Effects of the Introduction of a Multidisciplinary Team Approach on Fertility Preservation in Reproductive-Age Breast 
Cancer Patients. Sana M Salih,1 Stacy Smrz,1 Liliana Palencia,1 Jens C Eickhoff.2 1University of Wisconsin - Madison, Madison, WI, 
USA; 2University of Wisconsin - Madison, Madison, WI, USA. 
INTRODUCTION: The objective of this research is to evaluate the effects of a multidisciplinary team approach to fertility 
preservation on the absolute number of breast cancer patients receiving fertility preservation counseling and referral to reproductive 
endocrinology over an 8 years’ period. 
METHODS: 32 breast cancer patients diagnosed in 2008-2009 and 52 patients diagnosed in 2012-2015, all ages 40 or younger, were 
studied. Demographic data were collected on each patient, as well as information specific to cancer treatment and fertility preservation 
counseling. An oncofertility team was established in 2008. 
RESULTS: The mean age of the participants was 35 in both cohorts. No difference was noted in race (p-value=0.5), marital status 
(p=0.34), parity (p=0.74), or BMI (p=0.067). The two groups were similar in regards to the stage at diagnosis (p=0.29), BRCA status 
(p=0.67), HER-2 status (p=0.62), estrogen (p=0.75) and progesterone (p=0.63) hormone receptor status, and chemotherapy usage 
(p=0.8). There was no difference in a number of patients that were amenorrheic at 3, 6, and 12 months after chemotherapy (18 vs. 25, 
12 vs. 19, 9 vs. 12; p=0.96, 0.26 and 0.79, respectively) between the two groups. The use of lumpectomy, radiation and mastectomy 
were significant between the two groups (p = 0.0001, 0.0026 and 0.0009, respectively) with more mastectomies in the later cohort. 
Interestingly, the number of patients who received fertility preservation counseling was not significantly different (p=0.09) between 
the two groups, but the number of referrals to reproductive endocrinology was significantly higher (p=0.007). Factors identified as 
predictors of the likelihood of fertility preservation counseling were age (p=0.04), parity (p=0.027) and cancer stage (p=0.001). 
Despite increased referred to reproductive endocrinology; there was no difference between the groups in the number of patients who 
underwent gamete/embryo cryopreservation (n=2 vs n=1, respectively, p=0.073). 
CONCLUSIONS: The increase in the absolute number of patients with a new diagnosis of breast cancer who received a referral to a 
reproductive endocrinologist is hypothesized to be due to increased awareness by medical and surgical oncologists. Future research 
will investigate barriers to gamete cryopreservation. 
 
LB-044 
Characterization of the Transcriptomes of Normal and Trisomic Human Blastocysts. Frederick Licciardi,1 Yael Kramer,1 Yutong 
Zhang,2 Aristotelis Tsirigos,2 Tenzin Lhakhang,2 Adriana Heguy.2 1NYU Langone Medical School, NY, NY, USA; 2NYU Langone 
Medical School, NY, NY, USA. 
INTRODUCTION: Embryonic karyotypic abnormalities are the most common cause of implantation failure and miscarriage. Some 
progress to viability as evidenced by the birth of children with Trisomy(T)21,18 and 15. For karyotype to affect phenotype, variations 
in gene expression must occur in the developing embryo.We set out to determine if such changes could be identified in embryos as 
early as the blastocyst(blast) stage. 
METHODS: 19 blasts were analyzed; three normal, five T15, two T22, three T21, three T18, and three unknowns. Embryos were 
karyotyped with aCGH or NGS.Blasts were then lysed after thawing;cDNA was synthesized and amplified, followed by RNA-Seq 
library prep.Sex and chromosomal ploidy were used as parameters for comparative analysis using a bioinformatics 
pipeline.Differential gene expression was calculated using DESEQ2, which estimates variance-mean dependence and tests for 
differential expression using negative binomial distribution.The threshold was<0.05. 
RESULTS: The top deferentially expressed genes were on the sex chromosomes(Ch), including Y-linked transcription 
factors;helicases,ribosomal proteins,and testis-specific regulatory transcript.Y genes preferentially expressed belong to the 
pathways:adrenaline degradation,protein ubiquitination,serotonin degradation,mitochondrial dysfunction.SRY was not expressed.>200 
X genes expressed.Principal Component Analysis(PCA) revealed normal embryos clustered with T21 and T18;T15 and T22 clustered 
separately, suggesting early gene expression may correlate with viability. T21 and 18 embryos were the closest to normal 
embryos,with only 3 genes on Ch21 and one highly expressed significant gene on Ch18. There were genes on other chromosomes 
deferentially expressed between T21 and 18 and normal embryos. Vs. normals, T22 embryos(non-viable)had 684 deferentially 
expressed genes;32 on Ch 22. T15 embryos had 829 deferentially expressed genes;83 on Ch15. 
CONCLUSIONS: We have expanded the knowledge of the transcriptome of the human blastocyst as it relates to aneuploidy and sex. 
This information can now be used to further our understanding of early embryonic development and stem cell biology, and to identify 
biomarkers for non-invasive preimplantation genomic screening. Our results suggest that the less viable trisomies have bigger gene 
expression differences, even at this very early stage. The results of Multiple Test Regression will be presented. 
 
LB-045 
First Evidence of a Menstruating Rodent: The Spiny Mouse (Acomys cahirinus). Hayley Dickinson,1,2 Nadia Bellofiore,1,2 Stacey 
Ellery,1,2 Jared Mamrot,1,2 David W Walker,1,2 Peter Temple-Smith.2 1Hudson Institute of Medical Research, Clayton, Australia; 
2Monash University, Clayton, Australia. 
INTRODUCTION: Menstruation occurs in only 1.5% of mammalian species: ithas never been reported in rodents. However, 
observation of blood at the vaginal opening in some female spiny mice led us to examine the reproductive cycle of this precocial 
rodent more closely, to determine the presence or absence of defining characteristics of menstruation. 
METHODS: Daily vaginal smears were collected from virgin female spiny mice (n=14) aged 12-16 weeks for 2 complete 
reproductive cycles. Reproductive tracts were collected from 20 other virgin females at the following stages of the reproductive cycle 
(n=4/time point): proestrus, oestrus, metestrus, diestrus and menses. Histological analysis was performed on sections stained with 
Mallory’s trichrome or by prolactin immunohistochemistry. 
RESULTS: Blood was present in the vaginal lavage of all females (14/14) during the transition from the luteal to follicular phase in 
both cycles. Cycle length was 8.7 ± 0.5 days. Red blood cells were observed in vaginal smears for 3.0 ± 0.5 days. Endometrial 
thickness was 98 ± 13 µm in proestrus, 123 ± 18 µm in oestrus, 245 ± 24 µm in metestrus, 388 ± 49 µm in diestrus and 237 ± 26 µm 
in menses. Blood and endometrial shedding were observed in the uterine lumen at the conclusion of each cycle. Prolactin 
immunostaining, a marker of decidualisation, was strongest during diestrus; the highest plasma progesterone concentrations were also 
observed at this stage. 
CONCLUSIONS: The spiny mouse undergoes spontaneous decidualisation, demonstrating for the first time menstruation in a rodent. 
This observation challenges evolutionary dogma relating to menstruation.There is no obvious phylogenetic link between species 



known to menstruate: humans, Old World monkeys, some bats and the elephant shrew. Spiny mice share reproductive features with 
other menstruating mammals (i.e. spontaneous decidualisation, hemochorial placentation, spontaneous ovulation and few, well-
developed offspring), suggestive of parallel evolution of these reproductive strategies. The spiny mouse will likely be useful in 
furthering our understanding of human menstrual physiology and pathophysiology. 
 
LB-046 
Treatment with Estradiol or Tranexamic Acid Changes Hemostatic Factors in the Menstrual Effluent of Women with Heavy 
Menstrual Bleeding. Kay Waud, David F Archer. EVMS, Norfolk, VA, USA. 
INTRODUCTION: Abnormal uterine bleeding affects between 5 to 15% of women, who experience reduced quality of life during 
menstruation.Uterine bleeding was the sixth most common reason for ObGyn visits in the US. The mechanism(s) involved in the 
amount and duration of menstrual bleeding is unknown at the present time. The purpose of this study is to investigate the role of 
estradiol with that of tranexamic acid in mechanisms involved in the cessation of endometrial bleeding in women with heavy 
menstrual bleeding. Our specific aims are: 1 To quantify of PAI-1 and VEGF in the menstrual effluent during treatment, 2 To evaluate 
peripheral platelet function using a standard clotting assay. 
METHODS: This is a double-blinded randomized controlled trial with parallel design comparing efficacy of estradiol 1.0 mg TID to 
tranexamic acid 1300 mg TID in reducing acute menstrual blood loss. We collect menstrual effluent from subjects during menstrual 
cycle and treat them with either estradiol or TNX. We collect both peripheral blood and menstrual effluent and quantify hemostatic 
factors, VEGF and PAI-1 in the menstrual effluent by using ELISA techniques. Student’s t-test is used while comparing means. 
RESULTS: Overall, we enrolled 10 subjects with HMB and 5 subjects with normal bleeding patterns. The mean age of the sample is 
37.6 years and mean BMI is 30.2 kg/m2. The mean hemoglobin and WBC levels of the sample are 11.6 (95% CI, 10.3-12.9) g/dL and 
6.3 (95% CI, 4.7-7.9) 1000/mcL respectively. In women with HMB, serum levels of VEGF and PAI-1 before and after the treatment 
were not significantly different with p= 0.17 and 0.35, respectively.  

 
Figures 3 and 4 presents VEGF and PAI concentrations in the menstrual effluent. 



 



CONCLUSIONS: This is the first study that quantifies VEGF and PAI-1 levels in the menstrual effluent of women with HMB during 
medical treatment. 
 
LB-047 
Bone Marrow Derived Stem Cells Promote Vascularization and Follicular Growth in Xenografted Human Ovarian Cortex. 
Sonia Herraiz, Anna Buigues, César Díaz-García, Mónica Romeu, Antonio Pellicer. Reproductive Medicine-IIS La Fe, Valencia, 
Spain. 
INTRODUCTION: Low ovarian reserve due to advanced maternal age is a major cause of human infertility. A number of strategies 
are implemented to increase the number of follicles in aged ovaries or poor responder (PR) women to ovarian stimulation. Previous 
studies suggest a regenerative effect of Bone Marrow derived stem cells transplant (BMT) on the ovarian niche of damaged ovaries 
and raise the possibility that dormant follicles, already present, may benefit from a positive influence of the BM derived cells by their 
activation to growth. This concept is supported by the recovery of fertility in women after allogeneic BMT. Objective: To study the 
ability of BMT to induce follicular growth in xenografted ovarian cortex (OC) from PR women and to describe the underlying 
mechanisms. 
METHODS: BMT and their positively selected CD133+ cell fraction were recovered by aphaeresis from PR after G-CSF 
mobilization to peripheral blood and labeled with MIRB. Eighteen ovariectomized SCID mice (n=6/group) were grafted with OC from 
PR. One week after xenograft, animals were injected via tail vein with: PBS (Control group), 1x106 BMT or 300.000 CD133+ cells. 
Ovarian grafts were recovered at 3 different time points: day one after cell injection (D1), D7 and D14 to evaluate the presence of 
labeled cells, vascular and follicular densities and estradiol (E2) secretion. 
RESULTS: Labeled cells were detected in BMT and CD133+ OC grafts since D1 (homing phenomenon), being higher at D7. These 
cells were found near vessels and in some cases close to primordial and primary follicles, even in contact with granulosa cells. When 
densities of primordial and primary follicles were compared, no differences were detected between groups but secondary follicles 
were only observed in ovarian grafts receiving cell injection. An increase in graft vascularization, proportion of growing follicles 
(Control=12.5±10.5%; BMT=43.9±0.7%; CD133=43.8±6.2%) and E2 secretion (Control=1.1±2.1; BMT=11.8±5.6; 
CD133=3.1±2.9pg/mL) was detected in BMT and CD133 groups, when compared to control. Nevertheless, this improvement was 
statistically significant in BMT group (p=0.03, p=0.04 and p=0.02 respectively). 
CONCLUSIONS: We showed that BMT was able to engraft in xenografted human OC from PR. Cells mainly localized near blood 
vessels improving vascularization but also close to small pre-antral follicles inducing development to secondary stages. Granted by 
PROMETEOII/2014/045. 
 
LB-048 
A-Kinase Anchoring Protein-13 (AKAP13) Activates a Protein Kinase A (PKA) Signaling Pathway Critical for Gonadotropin 
Signaling in Granulosa Cells. Kamaria Cayton,1 Carter M Owen,1,2 Szu-Chi Su,1 Paul H Driggers,1 James H Segars.1 1Johns Hopkins 
University, Baltimore, MD, USA; 2NICHD, NIH, Bethesda, MD, USA. 
INTRODUCTION: The PKA pathway signaling through cyclic AMP response element binding protein (CREB) is central for 
gonadotropin action in granulosa cells (GCs). We have previously shown that AKAP13 knockdown decreased CREB phosphorylation 
and follicle stimulating hormone (FSH)-dependent induction of aromatase and luteinizing hormone receptor (LHR) gene transcription, 
but the exact mechanism by which AKAP13 affected this pathway remained unclear. Since AKAP13 augmented and was required for 
optimal FSH signaling, we sought to further explore mechanisms of AKAP13 action on CREB activation. 
METHODS: COV434, a GC tumor line, were serum-starved overnight prior to transfection with a cyclic-AMP response element 
(CRE) luciferase reporter, increasing amounts of AKAP13 expression plasmid or empty vector control. Alternatively, COV434 were 
transfected with AKAP13 siRNA or control scrambled siRNA. Transfections were performed 24hrs prior to treatment with the PKA 
activator forskolin (FSK), estradiol (E2), or vehicle control. Additionally, COS-7 cells were transfected with CRE-reporter, AKAP13 
and LHR expression plasmid for 24hrs and serum-starved overnight prior to transfection. COS-7 cells were treated with human 
chorionic gonadotrophin (hCG) or empty vehicle. Both cell lines were harvested after 24hrs treatment and luciferase assays were 
performed. 
RESULTS: Transfection of COV434 cells with increasing amounts of AKAP13 expression vector resulted in an increase of CRE-
reporter activity by 3 fold in untreated cells compared to controls. Increased CRE-reporter activity was also observed in FSK and E2 
treated cells. Knockdown of endogenous AKAP13 with siRNA resulted in a 36% decrease of CRE-reporter activity in FSK-treated 
cells. Transfection of Cos-7 cells with AKAP13 also resulted in increased CRE-dependent luciferase activity compared to empty 
vector controls. Co-transfection of LHR and AKAP13 in COS-7 cells enhanced the hCG-dependent induction of the CRE reporter. 
CONCLUSIONS: In COV434, we previously observed that AKAP13 was necessary for optimal hormone-dependent gonadotropin 
signaling through PKA. In this study, we observed that AKAP13 activated a CRE-reporter to levels similar to that of FSK. These data 
suggest that in GCs AKAP13 regulates an important and unique signaling pathway that facilitates CRE activation. 
 
LB-049 
Expression of A-Kinase Anchoring Protein-13 (AKAP13), a Rho-GEF Necessary for Optimal Gonadotropin Signaling, Is 
Increased By Estradiol Treatment of Granulosa Cells. Carter M Owen,1,2 Kamaria Cayton,1 Farah Chuong,1 Szu-Chi Su,1 Paul H 
Driggers,1 James H Segars.1 1Johns Hopkins University, Baltimore, MD, USA; 2NIH, Bethesda, MD, USA. 
INTRODUCTION: Gonadotropin action in granulosa cells (GCs) is mediated through protein kinase A and is essential for follicle 
growth, maturation, and survival. We have previously shown that AKAP13 augments the induction of aromatase mRNA by follicle 
stimulating hormone, the rate-limiting step in estradiol production. AKAP13 protein is induced during follicle development, and the 
protein binds and enhances the function of estrogen receptor (ER) beta. However, the factor(s) leading to induction of AKAP13 
expression are unknown. In this study, we sought to examine the relationship between estrogen action and AKAP13 expression in 
GCs. 
METHODS: COV434, a GC tumor line, was treated with estradiol (E2) or vehicle control (C) for up to 30 hrs. RNA was isolated and 
relative expression of AKAP13 message was determined by quantitative real-time polymerase chain reaction (qRT-PCR). Cells were 
transfected with an estrogen response element (ERE) luciferase reporter construct and increasing amounts of AKAP13 expression 
plasmid or empty vector prior to treatment with E2, forskolin, or C. After 24hrs treatment, cells were harvested and luciferase assays 



were performed. For immunoblotting, cells were treated with E2 or C only for up to 72 hrs. Lysates were extracted and protein 
concentration was standardized. Expression of AKAP13 protein was determined by Western analysis. 
RESULTS: Treatment of COV434 with E2 resulted in a ~7-fold induction of endogenous AKAP13 mRNA expression and an increase 
in AKAP13 protein expression over baseline. AKAP13 mRNA increased by 12 hrs and protein expression increased by 24 hrs 
following E2 treatment. Transfection of AKAP13 expression vector in COV434 resulted in an increase in ERE-dependent luciferase 
activity in untreated cells (~2-fold) which E2 did not further augment, suggesting that the AKAP13-dependent ERE-reporter activity 
may involve factors other than, or in addition to ER. 
CONCLUSIONS: Estradiol treatment of COV434 resulted in an increase of endogenous AKAP13 message and protein while 
transfection with increasing amounts of AKAP13 expression plasmid increased ERE-reporter activity. Together with our previous 
results showing dependence of aromatase induction in GCs on AKAP13, these new findings suggest a possible feed-forward 
mechanism promoting follicle survival in GCs. 
 
LB-050 
Endogenous Retrovirus-Encoded Syncytin-2 Contributes to Exosome-Mediated Immunosuppression of T Cells. Adjimon G 
Lokossou,1 Caroline Toudic,1,2 Xavier Elisseeff,1,2 Phuong Trang Nguyen,3 Julie Lafond,1,2 Eric Rassart,1,2 Steeve Bourgault,3 Line 
Leduc,4 Benoit Barbeau.1,2 1Université du Québec à Montréal, Montréal, QC, Canada; 2UQAM, Montréal, QC, Canada; 3UQAM, 
Montréal, QC, Canada; 4CHU Sainte-Justine, Montréal, QC, Canada. 
INTRODUCTION: Feto-maternal immune tolerance depends on the placental villous cytotrophoblasts (VCT) and 
syncytiotrophoblast (STB) layer, which favor a Th2 response by secreting soluble factors and releasing exosomes. Any failure in the 
establishment of this immune tolerance leads to pregnancy complications. In preeclampsia, an enhanced inflammatory response and 
abnormal STB formation has been described. Our laboratory has been studying Syncytin (Syn)-2, an endogenous retroviral protein 
present in the placenta and derived exosomes, which is implicated in STB formation and possess an immunosuppressive domain 
(ISD). Because Syn-2 expression is notably reduced in preeclamptic placenta and on the surface of placental exosomes in comparison 
to those from normal pregnancies, we were interested in addressing its function as an immunoregulatory protein. 
METHODS: ISD peptides were synthesized by solid phase synthesis, dimerized by dimethyl sulfoxide oxidation and characterized by 
LC/MS-TOF. Exosomes were isolated from VCT supernatant by serial ultracentrifugation. Jurkat T cells and PBMCs were left 
untreated or stimulated with either PMA/Ionomycin or anti-CD3/anti-CD28 prior to incubation with peptides or exosomes. Cells were 
analysed by RT-PCR and supernatants were quantified for cytokines by ELISA and the Human Th1/Th2 PanelMulti-Analyte Flow 
Assay kit. 
RESULTS: To assess the immunosuppressive capacity of Syn-2 ISD, activated Jurkat T cells and PBMCs were treated with 
dimerized version of a control or an ISD peptide, which led to significant reduction in Th1 cytokine release. The immunosuppressive 
effect of exosomal Syn2 was then adressed with the incubation of placental exosomes with activated Jurkat cells and PBMCs and 
upon quantification of Th1 cytokines in the supernatants, showing important reduction in their activation status. Interestingly, 
exosomes from Syn-2-silenced VCT were less suppressive toward T cell activation when compared to exosome derived from VCT 
transfected with control siRNA. 
CONCLUSIONS: Taken together, our results suggest that Syn-2 could be an important immune regulator both locally and at the 
systemic level, via its association with placental exosomes. 
 
LB-051 
Two Anatomically Distinct NKp46+ Natural Killer Cells in the Pregnant Uterus. Dorothy K Sojka,1 Beatrice Plougastel-Douglas,1 
Liping Yang,1 Darryl A Higuchi,2 Wayne M Yokoyama.1,2 1Washington University, St. Louis, MO, USA; 2Washington University, St. 
Louis, MO, USA. 
INTRODUCTION: Natural Killer (NK) cells constitute an innate population of lymphocytes, which are found in the virgin uterus 
and constitute the most abundant leukocyte in the decidua. NK cells play a role in implantation of the embryo, remodeling of the spiral 
arteries and decidualization of the endometrium. However, our recent studies indicate there is a mixture of circulating conventional 
NK (cNK) and tissue-resident NK (trNK) cells in several nonlymphoid organs. Detailed phenotypic and RNA-Seq analyses of wild-
type and transcription factor-deficient mice revealed that cNK and trNK cells are distinct lineages of NK cells. cNK cells require the 
transcription factor NFIL3 whereas trNK cells in liver and skin depend on transcription factor Tbet. In the virgin uterus, however, 
trNK cells are present in both NFIL3 and Tbet knockout mice, suggesting they represent another NK cell lineage but their 
transcription factor-dependence is not currently known. 
METHODS: Given the heterogeneity of NK cells in other organs, herein we used a different approach with a novel NK cell reporter 
mouse to investigate the emergence of NK cells in the uterus during pregnancy. We used the NKp46-iCre x Rosamt/mg mouse in which 
membrane-bound Tomato is constitutively expressed in all tissues while membrane-bound eGFP is selectively displayed in cells 
expressing NKp46, a specific marker of NK cells. 
RESULTS: We found a steady increase in uterine NK (uNK) cells at the time of implantation (gestational day4.5, gd4.5), which 
continued until gd14.5. At gd9.5 there were two distinct populations of NKp46+ cells. One population was localized in the decidua and 
closely approximated the conceptus. Another showed a more elongated shape and were found in the mesometrial aspect of the 
myometrium, separated anatomically from the fetus. 
CONCLUSIONS: These results suggest that these anatomically distinct populations may represent uNK cell subsets that play distinct 
roles during pregnancy. 
 
LB-052 
Presence and Functionality of Resident Memory CD8 T Cells in the Pregnant Mouse Uterus. Emiel D Post Uiterweer,1 Johan 
Siewiera,1,2 Patrice Nancy,1 Adrian Erlebacher.1,2 1NYU School of Medicine, New York City, NY, USA; 2University of California San 
Francisco, San Francisco, CA, USA. 
INTRODUCTION: Resident memory T cells (Trm) are a newly described memory T cell subset stationed within peripheral tissues, 
including the female reproductive tract. Following cognate antigen recognition Trm possess a robust ability to induce local 
inflammation and lymphocyte recruitment, thus raising questions regarding their impact upon pregnancy success. 
METHODS: We generated a mouse model to study uterine CD8+ Trm during pregnancy by immunizing B6CBAF1/J females with 
ovalbumin and adjuvants >28 days prior to mating. Trm were activated within the uterus by transcervically injecting 5 µg OVA peptide 



(SIINFEKL) 48h before sacrifice. To determine the role of lymphocyte recruitment following Trm activation, we depleted circulating 
lymphocytes by giving 1 mg/kg FTY720 i.p. daily. Single cell suspensions prepared from blood and uterine tissues were analyzed by 
9-color flow cytometry to characterize B cells, CD8 T cells, and CD8+ Trm (CD8+CD44+SIINFEKL-tetramer+ cells). 
RESULTS: Pregnancy resulted in a >5-fold increase in Trm density (cells/mg; P<0.001) prior to embryo implantation (E3.5), 
returning to virgin levels in all uterine tissue layers after implantation (E7.5/E10.5; n=6-10). In all tissue layers, SIINFEKL recall 
moreover increased Trm tissue densities (P<0.05; n=10) and CD69 expression (P<0.001; n=10) >2-fold each, and induced robust IFNγ 
and TNFα production and degranulation (CD107a). It also induced B cell and antigen non-specific cytotoxic T cell recruitment to the 
virgin and E3.5 pregnant uterus, and to the myometrium and inter-implantation sites of the E7.5 pregnant uterus (n=6-10; P<0.05), but 
not to the E7.5 decidua (n=10). Notably, Trm activation did not cause fetal growth-restriction nor demise (n=10), even if the conceptus 
itself expressed ovalbumin (n=4). 
CONCLUSIONS: CD8+ Trm dynamically populate the gravid uterus and can be activated in all uterine tissue layers following antigen 
encounter, suggesting their intrinsic functionality. However, their activation does not overtly harm the conceptus and only induces the 
recruitment of B and cytotoxic T cells into myometrium and inter-implantation sites. These results are consistent with previously 
described mechanisms that limit effector T cell access to the decidua, and reveal an additional way that the decidua prevents T cell-
mediated injury to the (semiallogeneic) conceptus. 
 
LB-053 
Peri-Menarchal Total Suspended Particulate Exposure and Risk of Menstrual Irregularity in the Nurses’ Health Study II. 
Shruthi Mahalingaiah,1 Stacey Missmer,2,4,5 Jaime Hart,2,3 Francine Laden.2,3,4 1Boston University School of Medicine, Boston, MA, 
USA; 2Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA; 3Harvard T.H. Chan School of Public 
Health, Boston, MA, USA; 4Harvard T.H. Chan School of Public Health, Boston, MA, USA; 5Brigham and Women’s Hospital and 
Harvard Medical School, Boston, MA, USA. 
INTRODUCTION: One measure of air pollution is the concentration of total suspended particulates (TSP). Sources of TSP are 
varied, and include particles from dust/soil, industrial processes and vehicular exhaust. Vehicular exhaust has been demonstrated to 
influence hormonal activity, and to be associated with systemic and local inflammation. To date, however, no study has examined the 
impact of air pollution exposures on menstrual irregularity. 
METHODS: Annual averages of total suspended particulate were available for each reported year of high school attendance for 
36,070 women from the Nurses’ Health Study II (NHSII) who provided high school addresses. NHSII is comprised of female nurses 
aged 25-42 at enrollment in 1989. Odds ratios and 95% confidence intervals were calculated to estimate the relation between TSP 
exposure in the peri-menarchal time window and prevalence of self-reported “always irregular menses in high school”. The basic 
model controlled for age in 1989 and race. The multivariable adjusted model included age, race, physical activity in high school, and 
the Alternative Health Eating Index score based on high school diet. 
RESULTS: At enrollment among nurses who were premenopausal and without diagnoses of cancer, there were 18,652 who had all 
covariates available for the multivariable model. Among these women, there were 2,494 reports of ‘always irregular’ menses. The 
mean (SD) exposure was 91 µg/m3 (33 µg/m3), range 22 -319 µg/m3. For every 30 µg/m3 increase in average TSP in high school, there 
was an adjusted odds ratio (OR) of 1.05 and 95% confidence interval (CI):1.00-1.10. 
CONCLUSIONS: Peri-menarchal exposure to air pollution (as measured by TSP)may be associated with a slightly increased odds of 
menstrual irregularity. Additional research is needed to replicate these findings. 
 
LB-054 
Differences in Survival to Hospital Discharge After Cardiopulmonary Resuscitation Between Pregnant and Non-Pregnant 
Women in the United States (NIS: 2001-2011). Mulujbrhan F Mogos,1 Jason L Salemi,2 Kiara K Spooner,2 Barbara L McFarlin,1 
Hamisu H Salihu.2 1University of Illinois, Chicago, IL, USA; 2Baylor College of Medicine, Houston, TX, USA. 
INTRODUCTION: Cardiac arrest is a condition in which the heart suddenly stops beating, preventing blood flow from reaching the 
brain and major organs. Cardiopulmonary resuscitation (CPR) is an emergency procedure that is used to restore blood flow in the 
event of cardiac arrest. Although outcomes following CPR during pregnancy are well-described, there is limited knowledge on 
whether survival following CPR in inpatient settings is different between pregnant and non-pregnant women. 
METHODS: Using the Nationwide Inpatient Sample (NIS) dataset, we examined the role of pregnancy in outcomes following CPR. 
We used ICD-9-CM codes to identify cases, comorbidities, and other clinical outcomes. Survey logistic regression was used to 
estimate adjusted odds ratios (AOR) that represent the association between pregnancy status and outcomes following CPR. Joinpoint 
regression was used to describe temporal trends in CPR and mortality rates, describing each trend using the estimated annual percent 
change (APC). 
RESULTS: Among over 97 million estimated female inpatient hospitalizations from 2001-2011, a total of 63,455 women underwent 
CPR. Rates of CPR increased significantly during the study period, by between 4-7% annually, for each pregnancy-age group except 
pregnant women of age > 35 years. 



 
In-hospital mortality rates following CPR were lower among pregnant women (49.7%) than non-pregnant women (71.5%), even after 
adjusting for confounders (AOR= 0.38, 95% CI: 0.32-0.45). Pregnant women experienced nearly half the odds of an extended (≥34 
days) hospital stay (AOR= 0.54, 95% CI: 0.33-0.89). Previous caesarean section and septicemia were the most frequent principal 
diagnosis among pregnant and non-pregnant women with CPR respectively. 
CONCLUSIONS: Pregnant women experience an advantage in terms of improved survival and reduced length of hospital stay 
following CPR. 
 
LB-055 
Exposure to Bisphenol A and Menstrual Cycle Characteristics in a Preconception Cohort Study of Danish and American 
Women. Shruthi Mahalingaiah,1 Amelia Wesselink,2 Lauren Wise,2 Kristina Thayer,5 Michael McKlean,3 Ellen Mikkelson,4 Elizabeth 
Hatch.2 1Boston University School of Medicine, Boston, MA, USA; 2Boston University School of Public Health, Boston, MA, USA; 
3Aarhus University Hospital, Aarhus, Denmark; 4Boston University School of Public Health, Boston, MA, USA; 5National Institute of 
Environmental Health Sciences, Research Triangle Park, NC, USA. 
INTRODUCTION: Exposure to bisphenol A (BPA), an endocrine disrupting chemical, is widespread in the United States and 
Denmark. The extent to which BPA exposure is associated with menstrual cycle characteristics is unknown. 
METHODS: Among 115 pregnancy planners enrolled in preconception cohort studies from Denmark (Snart Foraeldre) and the 
United States (Pregnancy Study Online, PRESTO), we evaluated preconception levels of urinary BPA in relation to baseline self-
reported measures of menstrual cycle characteristics, cycle length (<27, 27-29, ≥30 days), long bleed length (≥5 days in duration), and 
heavy bleed (≥21 pads or tampons per menses). For the 6% of samples that were below the limit of detection (LOD), we assigned the 
LOD divided by the square root of 2. Prevalence ratios (PR) and 95% confidence intervals (CI) for creatinine-adjusted urinary BPA 
(in tertiles) and each menstrual characteristic were estimated using log-binomial regression models, controlling for age, body mass 
index (kg/m2), and cohort. 
RESULTS: Median BPA was 0.69 ng/ml (interquartile range: 0.43-1.34). PRs and 95% CIs for 2nd and 3rd tertiles versus the 1st tertile 
of BPA levels were 0.67 (95% CI: 0.26-1.72) and 1.14 (95% CI: 0.49-2.66) for menstrual cycle irregularity; 0.79 (95% CI: 0.32-1.98) 
and 0.69 (95% CI: 0.23-2.06) for heavy bleed; 0.66 (95% CI: 0.20-2.18) and 0.27 (95% CI: 0.03-2.07) for short cycle length; and 1.16 
(95% CI: 0.67-2.01) and 1.07 (95% CI: 0.59-1.92) for bleed length ≥5 days, respectively. 
CONCLUSIONS: In preliminary analyses, we found little evidence to support an association between BPA and menstrual cycle 
characteristics. Limitations of the study include the small sample size, cross-sectional assessment of exposure and outcome, and use of 
a single measure of BPA. Future analyses based on a larger sample will incorporate repeated measures of BPA and assess menstrual 
characteristics prospectively in time. 
 


