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ADAM12 Modulates the Invasive Capacity of Human Trophoblasts and Promotes Trophoblast Column 

Outgrowth 

Alexander G Beristain, Mahroo Aghababaei 

The University of British Columbia 

Introduction: The proper formation and function of the placenta is a highly regulated developmental 
process necessary for successful pregnancy. At the cellular level, placentation requires progenitor villous 
cytotrophoblasts to terminally differentiate into invasive stromal- and vascular-remodelling extravillous 
cytotrophoblasts (EVTs), which play key roles in establishing blood flow to the maternal-fetal interface in 
early pregnancy.  Molecular factors known to control cellular invasion alter cell-cell/cell-matrix 
adhesion, protease expression and activity, and induce conserved signalling mechanisms important for 
cellular motility. The A Disintegrin and Metalloproteinase (ADAM) family of multifunctional proteins 
direct cellular processes across multiple organ systems via their intrinsic catalytic, cell adhesive and 
intracellular signalling properties. ADAM12 is highly expressed in the human placenta and directs cell 
migration in several tumor cell lines; however, its role in trophoblast biology is unknown. This study aims 
to define the importance of ADAM12 in regulating trophoblast invasion. 
 
Methods: ADAM12 protein localization in first trimester placental villous tissue, Matrigel villous explant 
cultures, and in EVTs propagated from early placental tissues was determined using 
immunohistochemistry and immunoblot analysis. The importance of ADAM12 in directing trophoblast 
invasion was tested in HTR8 and JEG-3 trophoblastic cell lines, and in EVTs and Matrigel explant cultures 
using molecular loss- and gain-of-function strategies. 
 
Results: ADAM12 was expressed in the syncytiotrophoblast and in proliferative EVT columns in early 
placental villi. In villous explants, ADAM12 was highly localized to invading EVTs. Both primary EVTs and 
HTR8 cells showed elevated ADAM12 mRNA and protein levels compared to poorly-invasive JEG-3 cells.  
siRNA-mediated ADAM12 knock-down in invasive HTR8 cells and EVTs inhibited cell migration and 
invasion, while its over-expression in JEG3 cells promoted an invasive phenotype. In villous explant 
cultures, siRNA-directed loss of ADAM12 significantly prevented EVT column outgrowth. 
 
Conclusions: This study demonstrates the importance of ADAM12 in promoting an invasive phenotype 
in human trophoblasts. ADAM12’s localization to the invading front of EVTs sheds light on its 
importance in controlling interstitial EVT invasion, and suggests that ADAM12 plays a critical role in early 
placentation. 
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In Vitro Production of Germ Cell- and Haploid Spermatid-Like Cells from Human Umbilical Cord-

Derived Perivascular Cells 

Ekaterina Shlush1, Leila Maghen1, Shlomit Kenigsberg1, Sergey Moskovtsev1,2, Andrée Gauthier-Fisher1 

and Clifford L. Librach1,2,3 

 1 CReATe Fertility Center. 2Department of Obstetrics & Gynecology, University of Toronto. 3Division of 

Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Women’s College 

Hospital; Toronto, Ontario, Canada. 

Introduction:  Recent studies have demonstrated that germ-like cells can be generated from pluripotent 
stem cell populations in culture. Here, we aimed to generate germ cells and Sertoli cells from umbilical 
cord-derived perivascular cells (PVCs) to develop an in vitro model of human spermatogenesis and a 
potential platform for cell therapy for non-obstructive azoospermia.  

Material and Methods: A novel 5 week step-wise in vitro differentiation protocol mimicking molecular 
events regulating germ cell and Sertoli cell development was established in first trimester-derived 
(FTM)-PVC cultures. Morphological changes were documented over the culture period.  The identity of 
the differentiated cells was determined using flow cytometric, immunocytochemical and RT-PCR analysis 
of Sertoli- (FSHR, SOX9) and germ cell- (VASA/DDX4, Stella, DAZL, GPR125) associated markers, as well as 
the meiosis marker SCP3 and sperm tail marker ODF2.  Haploidy was investigated by flow cytometry and 
FISH analysis.   
 
Results: We noticed gradual changes in morphology during the differentiation process of FTM-PVCs. 
Oval or round-shaped cells morphologically reminiscent of germ cells were gradually observed. Cells 
with a rectangular shape and cytoplasmic extensions resembling Sertoli cells were observed in the same 
culture condition.  In the last steps of differentiation, the latter cells were lost, and round cells 
developed tail-like extensions, in shapes reminiscent of those observed during spermiogenesis.  
Undifferentiated PVCs did not express FSHR, DDX4, Stella, DAZL, and GPR125.  Flow cytometric analysis 
demonstrated the presence of up to 20% FSHR+ cells and up to 60% cells with germ cell phenotypes in 
the first steps of differentiation. Similar results were confirmed by immunocytochemistry and RT-PCR.  
In the last step of the differentiation period, a high frequency of remaining cells were haploid, expressed 
the meiotic marker SCP3 and the sperm tail marker ODF2. 
 
Discussion: Our results suggest that FTM-PVCs can give rise to cells with Sertoli-like and germ cell-like 
characteristics in culture, suggesting the possibility of the reconstitution of an elementary in vitro 
testicular niche by PVCs. Our ultimate goal is to isolate and expand these induced cell types to use them 
in ex vivo and in vivo models of spermatogenesis. Such models would consider the reciprocal 
relationship between germ cells and their microenvironment (Sertoli cells), thereby mimicking 
spermatogenesis more accurately, and could potentially be used to develop cellular therapies for 
conditions such as azoospermia.  
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Trophectoderm Biopsy for Preimplantation Genetic Screening (Pgs) and Validation of Results 
 
Navid Esfandiari, Yaakov Bentov, Abdul Munaf Sultan, Dennis Dela Cruz, Asli Gokturk, Robert F Casper 
 
IVF and Andrology, Toronto Centre for Advanced Reproductive Technology, Ontario, Canada. 
 
Objective: New PGS technologies are now available to facilitate single normal embryo transfer. However 
the accuracy and reproducibility of these tests at the blastocyst stage is not known. The objective of this 
study was to validate two different PGS platforms offered by laboratories servicing our IVF center. 
 
Design: Single blind laboratory study 
 
Materials and Methods: Vitrified blastocysts previously identified as aneuploid (CGH; 24-Sure kit) on 
trophectoderm (TE) biopsy at Lab “A” were donated for use in this research study. The vitrified 
blastocysts were warmed and 5-10 TE cells were carefully removed from each blastocyst. The remaining 
collapsed blastocysts were then cut into two pieces without attempting to separate inner cell mass from 
the TE. One of the 3 pieces of each embryo was sent back to Lab “A” for repeat testing, and 2 pieces 
were sent to Lab “B” for chromosome counting using a different platform (SNP microarray). Neither Lab 
knew which samples were from which embryo. 
 
Results: The results of the 24-Sure CGH and SNP microarray were compared for each embryo. Three 
embryos initially reported as abnormal by Lab “A”, were reported as normal by Lab “B” and one of these 
also tested normal on the repeat CGH at Lab “A”. In addition, the PGS results of pieces of the same 
embryo were concordant in 29% of the paired samples tested at Lab “A” and in 63% of the samples 
tested in Lab “B”. Only 2 of the 10 biopsied embryos, had the same reported karyotype on all of the PGS 
tests. 
 
Conclusions:  Analysis of biopsies taken from the same blastocyst, revealed conflicting results, both 
within tests and between tests, in the present study. These findings raise a concern about the accuracy 
and reliability of TE testing. A large properly designed study is required to provide validation of each of 
the commercial platforms for PGS in order to ensure that normal embryos are not discarded and that 
abnormal embryos are accurately identified. 
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Chromatin Remodeling in Spermatids and Paternal Anticipation of Trinucleotidic Diseases 
 
Olivier Simard1, Marie-Chantal Grégoire1, Marc-André Brazeau1, Frédéric Leduc2, Guylain Boissonneault1 

 
1Département de Biochimie, Faculté de Médecine et sciences de la santé, Université de Sherbrooke, 
Sherbrooke, Québec, Canada. 2Immune Biosolutions, Sherbrooke, Québec, Canada 
 
Introduction: Huntington disease's (HD) is characterized by abnormally long CAG trinucleotide repeats 
(TNRs) within exon 1 of the HTT gene. Like many TNR diseases, HD displays paternal anticipation, which 
means that TNRs increase through generations when transmitted by the father. This results in earlier 
onset of symptoms. In 2001, evidences were provided suggesting that CAG expansion occurs during 
spermiogenesis, without further precisions on the specific steps involved. Spermiogenesis is 
characterized by a striking change in chromatin structure whereby histones are replaced by protamines. 
Transient DNA strand breaks are detected in the whole population of spermatids and are now 
considered part of the normal differentiation process of these cells. We hypothesize that this represents 
a potential source of genetic instability, which may underlie TNR expansion, leading to the observed 
paternal anticipation of the disease. 
 
Methods: We first investigated when the trinucleotidic expansion occurs during spermiogenesis using a 
Huntington disease transgenic mouse model harboring exon 1 of the human HTT with 160 CAG repeats. 
We then separated germ cells using flow cytometry in order to obtain highly purified populations of 
steps 1-9 spermatids, steps 10-12 spermatids, steps 13-14 spermatids and steps 15-16 spermatids. The 
TNRs in each sorted population were then analyzed by gel electrophoresis. Finally, the presence of DNA 
breaks within the CAG TNRs was investigated using a damaged DNA immunoprecipitation (dDIP) 
technique followed by qPCR analysis.  
 
Results: We observed that the trinucleotidic expansion of HTT occurs towards the end of the chromatin 
remodeling process, more specifically at steps 14-15 spermatids where the majority of DNA breaks are 
repaired. We also observed an enrichment of DNA breaks at the CAG region in accordance with the 
genome-wide surge in DNA breaks during spermiogenesis. 
 
Conclusions: Our results strongly suggest that chromatin remodeling in spermatids is directly implicated 
in the trinucleotidic expansion observed in this Huntington disease’s model. A similar mechanism may 
be involved in the etiology of other neurodegenerative disorders with paternal anticipation. This is also 
the first indication that spermiogenesis may be considered as a significant source of genetic instability. 
Funded by the CIHR and Fondation GO. 
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Follicular Fluid (FF) Metabolites Energy Variation after Stimulation Measured by Nuclear Magnetic 
Resonance (NMR) 
 
Virginia García-Láez1, Eva Piñero-Sagredo2,  Diana Beltrán1, José María de los Santos1, María José 
Escribá1, Marcos Meseguer1, María José De los Santos1 
 
1 IVF Laboratory, IVI Valencia, Valencia, Spain. 2 CIBER-BBN, Dept. Química-Física, Universitat de 
Valencia, Valencia, Spain. 
 
Introduction: It’s been shown that human ovarian follicles undergone anaerobic glycolysis in 
hyperstimulated cycles and that low glucose is necessary to protect the oocyte against oxidative stress 
which is negative for oocyte quality. However, during ovarian stimulation strategies the follicles are 
exposed to higher levels of gonadotrophins which may alter the metabolic follicular environment and 
therefore oocyte quality. The aim of this study was to compare energy metabolites in both stimulated 
and non stimulated cycles to assess the influence of gonadotrophins in the metabolite profile of human 
preovulatory follicles. 
 
Materials and Methods: We used NMR of high resolution which provides qualitative and quantitative 
information of the organic molecules and can provide the metabolic profiles of tissues and biofluids such 
as FF. A prospective study of matched cohorts is realized. We included a total of 80 patients undergoing 
egg retrieval, 50 low responder women and 30 oocyte donors. The mean age was 32 years. A total of 38 
were stimulated cycles and 42 non stimulated cycles which were used as controls. The stimulation 
protocols used were with agonists or antagonists of the GnRH and clomiphene citrate. Only one single 
preovulatory follicle was analyzed per patient. NMR monodimensional experiments were performed in a 
spectrometer Bruker Avanç 600 MHz (14.1T) equipped with a probe QXI1H/13C/15N/31P of 5mm to a 
temperature of 298K. We detected the presence of metabolites narrowly connected between them like 
glucose, lactate, acetate, acetoacetate, β-hydroxybutyrate and pyruvate; important metabolites in the 
energetic pathways. 
 
Results:  A negative linear correlation was observed between glucose and lactate, and positive between 
glucose and pyruvate, acetate, acetoacetate and β-hydroxybutyrate in both stimulated and non 
stimulated cycles from oocyte donors. However, in low responder women, after ovarian stimulation 
strategies there was an alteration in the correlation between glucose and pyruvate  (-0.53, p=0.0150) 
and glucose and acetate (-0.49, p=0.0205), compared with non stimulated cycles.  
 
Conclusions: The ovarian stimulation may affect negatively to the ovarian physiology of low responder 
women. Therefore, a more natural approach should be undertaken in this type of patients to achieve a 
more natural metabolic follicular environment. Given the importance of these metabolites in oocyte 
maturation and follicular health, more studies are needed to see if these alterations are correlated to 
oocyte quality. 
 
Research supported by IMPIVA IMIDTG/2008/26. 
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Expression of Sperm Borne Oocyte Activating Factor PAWP is Associated with Fertilization Success 
Rate in Patients Undergoing ICSI 
 
Mahmoud Aarabi1, Hanna Balakier2, Naazish Alladin1, Siamak Bashar2, Paula Mackie1, Shlomit 
Kenigsberg2, Sergey Moskovtsev2, 3, Clifford Librach2, 3, 4, Richard Oko1 

 
1Department of Biomedical and Molecular Sciences, School of Medicine, Queen’s University, Kingston, 
ON. 2 CReATe Fertility Centre, Toronto, ON. 3Department of Obstetrics and Gynecology, University of 
Toronto, Toronto, ON. 4Division of Reproductive Endocrinology and Infertility, Department of Obstetrics 
and Gynecology, Sunnybrook Health Sciences Centre, Toronto, ON 
 
Introduction: Successful fertilization depends upon the activation of metaphase II oocytes by sperm-
borne oocyte activating factor (SOAF). Although the oocyte-activating properties of SOAF are well 
established, it is not clear which sperm protein(s) play this role. We have recently shown that the sperm 
postacrosomal WW binding protein (PAWP or WBP2NL) satisfies the criteria set for a candidate SOAF. 
Sperm PAWP induces meiotic resumption and pronuclear formation in mouse, human and Xenopus 
oocytes by acting upstream of intracellular calcium release. In this prospective study we investigated the 
level of PAWP expression in the sperm samples of patients undergoing intracytoplasmic sperm injection 
(ICSI).  
 
Materials and Methods: Following Institutional Research Ethics Board approval, the leftover of sperm 
used for ICSI was collected from 110 patients at CReATe Fertility Centre, Toronto, ON. Patients with 
known female/male factor infertility and poor egg quality were excluded from the study. PAWP 
expression was quantified by flow cytometry utilizing affinity purified antibody against the recombinant 
human PAWP protein.  
 
Results: The relationship between PAWP expression level and fertilization rate was investigated using 
Pearson correlation coefficient. There was a strong positive correlation between two variables (r =.73, 
p<.0005), with high levels of PAWP expression associated with higher fertilization rates; the positive 
correlation was independent of female age, DNA Fragmentation Index (DFI) and other sperm 
parameters. PAWP expression level was negatively correlated with embryonic development (r = -.31, 
p=.001) with high level of PAWP expression associated with lower number of arrested embryos within 3-
5 days post-ICSI.  
 
Conclusion: Considering the proposed role of PAWP in oocyte activation, we suggest that PAWP could 
have an important role in fertilization success rate and embryonic development. We are now performing 
further studies to investigate the use of sperm PAWP as a molecular marker to predict the IVF/ICSI 
success rate. 


