
 

  

 

 

 

 

 

 

 

 
 

 

 

BREAKTHROUGHS IN 

REPRODUCTION AND DEVELOPMENT 

· 
NOUVELLES AVANCÉES 

EN REPRODUCTION ET DÉVELOPPEMENT 
 

 

 

 

Research Day 

 

Centre for the Study of Reproduction (CSR) at McGill & 

the Human Reproduction and Development Axis 

of the Research Institute of the MUHC 

 

 

 

 

 

Wednesday, May 19, 2010 

 

 

 
McGill New Residence Hall 

3625 avenue du Parc in Montreal 

Montreal, Quebec 

 

 

 

 

 

 

 

______________________________________________________________________________ 



 

 

BREAKTHROUGHS IN REPRODUCTION AND DEVELOPMENT 

Research Day 2010 

Centre for the Study of Reproduction (CSR) at McGill & 

the Human Reproduction and Development axis of the RI-MUHC 

Wednesday, May 19, 2010 
McGill New Residence Hall, 3625 avenue du Parc, Montreal, Quebec 

 

8:00 AM Registration and coffee / Poster set-up 

8:45 AM Opening remarks: Dr. Bernard Robaire 

9:00 AM Dr. Teresa Woodruff, Northwestern University Feinberg School of Medicine 
“Oncofertility: The preservation of fertility options for young people with cancer” – 
introduced by Dr. Bernard Robaire 

9:45 AM Oral presentations (Chairs: Drs. Aimee Ryan and Cristian O’Flaherty) 

 Amani Batarseh 
“Regulation of Translocator Protein 18-kDa (Tspo) Gene Expression Through a 
Protein Kinase Cε (PKCε)-MAPK Signal Transduction Pathway Targeting STAT3 and 
c-Jun” 

 Yaoming Yang 
“The deubiquitinating enzyme USP2 functions as an integral component of the 
Mammalian Circadian Clock” 

 Enas Mahrous 
“Mitochondrial DNA accumulation and activity are correlated with but independent of 
oocyte growth” 

10:30 AM Health break / Poster session 

10:45 AM Oral presentations (Chairs: Drs. Loydie Jerome-Majewska and Dan Bernard) 

 Claudia Lalancette 
“Characterization of human sperm small RNAs using deep sequencing” 

 Jennifer Maselli 
“Comparison of rat and human sperm head proteins” 

 Prashanth Sirigeri Jois 
“The N terminal part of binder of sperm 5 (BSP5), which promotes sperm 
capacitation in bovine species is intrinsically disordered” 

11:30 AM Dr. Peter Chan, Department of Urology, Royal Victoria Hospital 
“Impact of cancer and cancer therapy on male reproductive health: the concepts of fertility 
preservation and restoration" – introduced by Dr. Sarah Kimmins 

12:00 PM Lunch (provided) & poster session 

 

…/2 



 

 

 

1:45 PM Dr. Artur Kania, Research Unit, IRCM 
“The molecular control of spinal motor neuron organisation” – introduced by Dr. Paul 

Goodyer 

2:30 PM Dr. Daniel Dufort, MUHC, Research Institute 
“Crucial roles for the Wnt signaling pathway in embryo-uterine crosstalk” – introduced by 

Dr. Hugh Clarke 

3:00 PM Health break / Poster session 

3:15 PM Oral presentations (Chairs: Drs. Carlos Morales and Barbara Hales) 

 Yonghua Zhang 
“Comparative proteomic analysis of the left and right sides of chick embryos” 

 France-Hélène Paradis 
“Valproic acid disrupts chondrocyte differentiation and increases apoptosis in vitro in 
murine limb buds” 

 Craig Park 
“The role of nodal in the uterus during pregnancy” 

4:00 PM Dr. Ina Dobrinski, University of Calgary 
"Of mice, pigs and monkeys: Using transplantation to study germ line stem cells and 
spermatogenesis" – introduced by Dr. Makoto Nagano 

4:45 PM Concluding remarks: Dr. Paul Goodyer 

5:00 PM Award presentation 

5:10 PM Poster takedown 

 



 

 

NOUVELLES AVANCÉES 

EN REPRODUCTION ET DÉVELOPPEMENT 

Journée de recherche 2010 

Centre d’études sur la reproduction (CER) à McGill & 
l’axe de la reproduction humaine et du développement de l’IR-CUSM 

le mercredi 19 mai 2010 
McGill New Residence Hall, 3625 avenue du Parc, Montréal, Québec 

 

8 h Inscription et café / Installation des affiches 

8 h 45 Mot de bienvenue : Dr Bernard Robaire 

9 h Dr Teresa Woodruff, Northwestern University Feinberg School of Medicine 
« Oncofertility: The preservation of fertility options for young people with cancer » – 

présentée par Dr Bernard Robaire 

9 h 45 Présentations orales (Modérateurs : Dre Aimee Ryan et Dr Cristian O’Flaherty) 

 Amani Batarseh 
« Regulation of Translocator Protein 18-kDa (Tspo) Gene Expression Through a 
Protein Kinase Cε (PKCε)-MAPK Signal Transduction Pathway Targeting STAT3 and 
c-Jun » 

 Yaoming Yang 
« The deubiquitinating enzyme USP2 functions as an integral component of the 
Mammalian Circadian Clock » 

 Enas Mahrous 
« Mitochondrial DNA accumulation and activity are correlated with but independent 
of oocyte growth » 

10 h 30 Pause / Session d’affichage 

10 h 45  Présentations orales (Modérateurs : Dre Loydie Jerome-Majewska et Dr Dan Bernard) 

 Claudia Lalancette 
« Characterization of human sperm small RNAs using deep sequencing » 

 Jennifer Maselli 
« Comparison of rat and human sperm head proteins » 

 Prashanth Sirigeri Jois 
« The N terminal part of binder of sperm 5 (BSP5), which promotes sperm 
capacitation in bovine species is intrinsically disordered » 

11 h 30 Dr Peter Chan, Département d’urologie, Hôpital Royal Victoria 
« Impact of cancer and cancer therapy on male reproductive health: the concepts of 
fertility preservation and restoration » – présenté par Dre Sarah Kimmins 

12 h Dîner (fourni) / Session d’affichage 

 

…/2 



 

 

 

13 h 45 Dr Artur Kania, Research Unit, IRCM 
« The molecular control of spinal motor neuron organization » – présenté par 

Dr Paul Goodyer 

14 h 30 Dr Daniel Dufort, Institut de recherche du CUSM 
« Crucial roles for the Wnt signaling pathway in embryo-uterine crosstalk » – présenté par 

Dr Hugh Clarke 

15 h Pause / Session d’affichage 

15 h 15 Présentations orales (Modérateurs : Dr Carlos Morales et Dre Barbara Hales) 

 Yonghua Zhang 
« Comparative proteomic analysis of the left and right sides of chick embryos » 

 France-Hélène Paradis 
« Valproic acid disrupts chondrocyte differentiation and increases apoptosis in vitro 
in murine limb buds » 

 Craig Park 
« The role of nodal in the uterus during pregnancy » 

16 h Dre Ina Dobrinski, University of Calgary 
« Of mice, pigs and monkeys: Using transplantation to study germ line stem cells and 
spermatogenesis » – présentée par Dr Makoto Nagano 

16 h 45 Mot de conclusion : Dr Paul Goodyer 

17 h Présentation du prix de la meilleure présentation orale 

17 h 10 Démontage des affiches 

 



Invited Speakers 

Présentateur et présentatrices invités 
 

 

Teresa Woodruff, Northwestern University Feinberg School of Medecine (9:00 – 9:45 a.m.) 

"Oncofertility: The preservation of fertility options for young people with cancer" 

 

Peter Chan, Département d’urologie, Hôpital Royal Victoria (11:30 – 12:00 a.m.) 

"Impact of cancer and cancer therapy on male reproductive health: 

the concepts of fertility preservation and restoration" 

 

Artur Kania, Neural Circuit Development Research Unit, IRCM (1:45 – 2:30 p.m.) 

"The molecular control of spinal motor neuron organisation" 

 

Daniel Dufort, Institut de recherche du CUSM (2:30 – 3:00 p.m.) 

"Crucial roles for the Wnt signaling pathway in embryo-uterine crosstalk" 

 

Ina Dobrinski, Faculty of Veterinary Medecine, University of Calgary (4:00 – 4:45 p.m.) 

"Of mice, pigs and monkeys: Using transplantation to study 

germ line stem cells and spermatogenesis" 

 

 



Oncofertility: The Preservation of Fertility Options for Young People with Cancer 

Teresa K. Woodruff 

Northwestern University Feinberg School of Medicine, Chicago, Illinois USA 

Cancer is now a disease with a variety of treatment options, which are leading to longer and 

more productive lives by survivors. Globally, there are 10 million people diagnosed with cancer.  

10% of these newly diagnosed men and women are under the age of 45 years old. Infertility can 

be a consequence of many of the more aggressive chemo- and radiation therapies that prolong 

and save lives.  The ability to easily preserve sperm prior to cancer treatment provides hope at 

the time of diagnosis and families later in life for male survivors.  A notable example is Tour de 

France winner Lance Armstrong who has three children conceived using sperm frozen days 

before he underwent the massive chemo- and radiation therapy that saved his life. Unlike sperm, 

the female germ cell, the oocyte or egg must be retrieved surgically.  Moreover, the vast majority 

of collected oocytes will be immature and cannot be used immediately by a woman who is ready 

to start a family.  The overall hypothesis of the program is that effective fertility-extending 

options can be provided to young women undergoing life-preserving cancer treatment. The 

purpose of our work is to bring physicians, medical ethicists, social scientists and basic scientists 

together to develop new strategies for fertility preservation for female cancer survivors under the 

new discipline of oncofertility.  And even as the lexicon is being established, complex bioethical 

issues face both providers and parents.  At the basic science level, complex issues of ovarian 

function and preservation must be addressed including the problem of follicle growth and 

development in vitro. Our investigative group has pioneered the development of a 3-dimensional 

system that supports follicle development, largely, we believe, because the links between the egg 

and its surrounding cells are maintained.  Using a tissue-engineered approach, we have 

developed an in vitro follicle growth system that supports the maturation of the enclosed oocyte, 

which can be fertilized and results in live, healthy and reproductively competent mice.  The goal 

of our program and the broader Oncofertility Consortium is to explore and expand the 

reproductive options available to young people facing a fertility-threatening but life-preserving 

cancer treatment. 

 

The Oncofertility Consortium logo is a trademarked advocacy ribbon that reflects the growing 

concern for the reproductive future of cancer patients. The intertwining spring green and hearty 

purple represents blossoming hope and uncompromised dedication to improving fertility 

preservation options for cancer patients. The lower tip of the ribbon emerges shows an 

emergence of eggs or embryos, as well as sperm, welcoming the translation of current research 

to the improvement of fertility options for all cancer patients. The ribbon has a slightly ‘bowed’ 

shape, providing a subliminal imagery of a fertile state.  The logo was designed and created by 

Dr. Teresa Woodruff. 

 

Exploring and expanding options for the reproductive future of cancer survivors. 

 

This work is supported by NIH/NICHD Structure-Function Relationships in Reproductive 

Science, U54 HD041857; and, the Oncofertility Consortium, UL1DE019587 and RL1HD058295 

 

http://oncofertility.northwestern.edu/ 

http://blog.oncofertility.northwestern.edu/

http://oncofertility.northwestern.edu/
http://blog.oncofertility.northwestern.edu/


Teresa K. Woodruff, PhD 

Thomas J. Watkins Professor, Obstetrics and Gynecology 

Chief, Division of Fertility Preservation 

Director, The Oncofertility Consortium 

Executive Director, Institute for Women’s Health Research 

 

Teresa K. Woodruff, Ph.D. (Thomas J. Watkins Professor of Obstetrics & Gynecology, 

Feinberg School of Medicine and Professor of Biochemistry, Molecular Biology and Cell 

Biology, Weinberg College of Arts and Sciences.  Ph.D. 1983, Northwestern University).  As a 

reproductive endocrinologist, Dr. Woodruff has spent the better part of her research career 

focusing on female reproductive health and infertility.  To that end, she was made Chief of the 

newly created Division of Fertility Preservation at the Feinberg School of Medicine.  Combining 

this effort with her work on two R01 NIH grants, a P01 grant and core facility, and her work as 

director of two NIH funded center grants: The Center for Reproductive Research (U54) and the 

Oncofertility Consortium (UL1), Dr. Woodruff has established a team of oncologists, fertility 

specialists, social scientists, educators and policy makers to translate her research to the clinical 

care of women who will lose their fertility due to cancer treatment.  To describe this effort, she 

coined the term oncofertility, a word that is now officially recognized as a new 'slang' term in 

the English language.  She has edited two books on the topic, the first titled simply Oncofertility 

(Springer, 2007) where the scope of the problem and current technology, clinical practice tables, 

procedural guidelines and patient stories are collected.  Her second book, to be released in 2010, 

is titled Oncofertility: Perspectives from the Social Sciences and Humanities (Springer 

Publishing) and discusses the ethical, religious, economic, and legal issues surrounding fertility 

preservation.   

 

She has been an advocate for sex- and gender inclusivity and study in basic science, translational 

studies and clinical trials and is the Founder and Director of the Institute for Women’s Health 

Research.  As an educator and mentor, she encourages young women to pursue careers in the 

sciences, and has developed the Oncofertility Saturday Academy in conjunction with the Young 

Women’s Leadership Charter School as a way to involve high school girls in college level 

science.  She serves on the Endocrine Society Council and the Society for the Study of 

Reproduction Board of Directors.  Her awards include the Distinguished Teaching Award 

(2000), the Mentor of the Year Award (2009) and the Distinguished Woman in Medicine and 

Science (2009) from Northwestern University.  She was also honored by the Alumnae of 

Northwestern University with their Distinguished Alumnae Award (2008).  She has been 

honored nationally with awards from the American Women in Science (AWIS) (2008) Innovator 

Award, the American Medical Women Association (AMWA) Gender Equity Award (2009), and 

the  “Speaking of Women's Health” Distinguished Service Award (2007). She was elected a 

fellow of the American Association for the Advancement of Science (2005) and awarded the 

Endocrine Society’s Richard E. Weitzman Memorial Award (2000).  She is the 2010 recipient of 

the Feinberg School of Medicine Tripartite Legacy Award, the inaugural recipient of the Young 

Women’s Leadership Charter School’s Girl Power Award, and will receive an honorary degree 

in 2010 from Bates College in Lewiston, ME. 

Find Dr. Woodruff on the web at: http://www.woodrufflab.org/



 

Impact of cancer and cancer therapy on male reproductive health: the concepts of fertility 

preservation and restoration. 

Peter T. K. Chan 

Director of Male Reproductive Medicine, Associate Professor, Department of Urology, 

McGill University Health Center 

The incidence of cancers in young adult and children worldwide has been steadily increasing 

over the past 50 years. Fortunately, with the advances in treatment and early detection, the cancer 

survival rates of these patients have increased dramatically in recent years, with 5-yr survival 

rates over 80% for most of these cancers. Despite the success for cancer control, many of these 

survivors face a host of health issues during their survivorship. In particular, for young men who 

received various cancer therapies such as radiation and chemotherapy, their reproductive 

function can be significantly compromised. The issues of fertility preservation are important 

aspects of cancer survivorship for these young cancer survivors. We have developed a multi-

disciplinary study involving basic scientists, psychologists, nurses, oncologists, geneticists and 

reproductive medicine specialists to evaluate the bio-psycho-social impacts of cancer and 

chemotherapy on the reproductive health of young men who survived testis cancer, Hodgkin’s 

and non-Hodgkin’s lymphoma. We found that, even before beginning chemotherapy, a 

significant proportion of these cancer patients have semen profile below the WHO reference 

values. Using various molecular assays including Sperm Chromatin Structure Assay (SCSA
®
) 

for sperm chromatin structure evaluation, chromomycin A3 (CMA3) assay for nuclear 

protamination evaluation, monobromobimane-thiol (mBBr-SH) assay for sperm DNA stability, 

comet assay and terminal deoxynucleotidyl transferase mediated dUTP Nick End Labeling 

(TUNEL) for sperm DNA strand break analysis, we found that a significant proportion of 

patients have impaired sperm chromatin before chemotherapy. As expected, there is further 

decline in semen parameters and sperm chromatin integrity post-chemotherapy. Although some 

patients may have recovery of sperm parameters post-chemotherapy, only a minority returned to 

the levels pre-chemotherapy. Most importantly, despite recovery of semen parameters, sperm 

chromatin integrity impairment persisted beyond two years, indicating a potential risk of adverse 

fetal outcomes. Sperm cryopreservation prior to chemotherapy is currently the only feasible 

option to preserve fertility for male cancer patients. However, not all male cancer patients take 

advantages of such service. We have identified various factors that may facilitate the usage of 

this service. This information may help to modify the counseling strategies of cancer patients 

prior to cancer therapy on fertility preservation. Finally, we have extended the scope our work to 

investigate the feasibility in fertility preservation for pre-adolescent boys, in whom sperm 

banking is not feasible. Development of spermatogonial stem cell biology not only may prove to 

be a valuable new strategy to achieve fertility preservation for pre-adolescent boys but it may 

also allow the potential restoration of spermatogenesis and fertility post-chemotherapy. 

This work is supported by the Canadian Institutes of Health Research and Fonds de recherche en 

santé du Québec. 



Peter Chan, MD, CM, MSc, FRCS(C), FACS 

Director of Male Reproductive Medicine, MUHC 

Associate Professor, Department of Surgery, MUHC 

Dr. Peter Chan is the Director of Male Reproductive Medicine at the McGill University Health 

Center. Dr. Chan has been involved in Andrology research since 1988. Upon completing his 

Urology residency at McGill University, Dr. Chan received his fellowship training in Male 

Reproductive Medicine and Microsurgery at the Cornell Institute for Reproductive Medicine in 

New York and his fellowship in Molecular Genetics at the Population Council of the Rockefeller 

University.  

He received numerous national and international awards for his research in men’s health. He has 

been a Principal Investigator of several research grants funded by the Canadian Institutes for 

Health Research on subjects including the impact of cancer and chemotherapy on male 

reproductive health, the impact of various environmental pollutants on male reproductive health 

and male fertility preservation strategies.  

Dr. Chan is the youngest recipient in the history of McGill University for the prestigious Everett 

C. Reid Award of Excellence in Teaching in Urology. Dr. Chan served as the senior editor of a 

textbook entitled “Reproductive Medicine Secrets” and the “Andrology Handbook” published by 

the American Society of Andrology. He is also featured in “Doctorology”, a television 

documentary produced by the Discovery Channel on the various medical sub specialties.



 

Molecular mechanisms controlling spinal motor neuron myotopy 

Artur Kania 

Neural Circuit Development Laboratory,  

Institut de recherches cliniques de Montréal (IRCM);  

Department of Anatomy and Cell Biology, Biology, Division of Experimental Medicine, McGill 

University and Faculté de Médecine, Université de Montréal,  

Montréal, QC, Canada 

The nervous system is composed of neuronal circuits arranged with a high degree of specificity. 

Some of these are organised as topographic maps characterised by correlated neuronal soma 

localisation and axonal trajectory. We are interested in the molecular mechanisms controlling 

such arrays and are studying this question in the context of the limb innervating motor neurons, 

which display a myotopic organisation: the location of limb muscles can be correlated to motor 

neuron somata position within the spinal lateral motor column (LMC). We are working to 

uncover the molecular identity of the signals provided by the mesenchyme to control the 

selection of the dorso-ventral limb trajectory by LMC axons and those present in the spinal cord 

that specify the position of motor neuron cell bodies.  

We have identified ephrin:Eph tyrosine kinase receptor signalling as a major effector of motor 

axon guidance with Src-family kinases playing a key role in relaying such signals. Our studies 

also demonstrate that Netrin signalling participates in motor axon guidance prompting us to 

address the question of how ephrin and Netrin signals are integrated in motor axon growth cones. 

We have also shown that the Reelin signalling pathway is specifying the soma position of limb-

innervating motor neurons within the ventral spinal cord. Importantly, the transcription factors 

that restrict the expression of LMC neuron axon guidance receptors, also gate Reelin signalling 

within LMC neurons. Together, our observations reveal the molecular hierarchy controlling the 

establishment of a simple somatotopic map. 



Artur Kania, PhD 

Director, Neural Circuit Development Laboratory, IRCM 

 

Summary of research activities 

This research unit's work focuses on neural circuit assembly. To circumvent the complexity 

evident in most nervous systems, together with the members of my laboratory, we are studying 

the development of a simple circuit formed, in part, by the connections between spinal motor 

neurons and limb muscles. In this context, we are studying the molecular processes underlying 

spinal motor axon guidance, motor neuron cell body migration within the ventral spinal cord and 

developmentally programmed motor neuron apoptosis. We are using genetic and cellular 

manipulations in mouse and chick to address the following specific questions: 

 

Spinal motor neuron axon guidance: 

We have identified ephrin:Eph tyrosine kinase receptor signalling as a major effector of motor 

axon guidance and our most recent experiments provide genetic evidence that Src-family kinases 

are important in relaying Eph signals in motor axon growth cones. Our observations also 

demonstrate that Netrin, a diffusible guidance cue, and its receptors Dcc, Neogenin and Unc5 are 

essential for motor axon guidance prompting us to address the question of how ephrin and Netrin 

signals are integrated in motor axon growth cones. 

 

Neuronal migration: 

We have recently shown that the Reelin signalling pathway is specifying the soma position of 

limb-innervating motor neurons within the ventral spinal cord. Our loss and gain of function 

studies provide intriguing evidence that Reelin is a competence factor enabling spinal motor 

neurons to migrate to their appropriate mediolateral position. In the long term, we will address 

the question of whether aberrant motor neuron soma location affects motor circuit function. 

 

Motor neuron survival: 

Motor neurons that innervate distinct muscles express specific combinations of neurotrophin 

receptors implying that motor neuron survival is controlled by combinatorial activity of 

neurotrophic survival factors. We are exploring this possibility by studying the expression of 

motor neuron survival factors in limb muscles and profiling motor neuron apoptosis in mouse 

mutants with altered limb patterning. 



 

Crucial roles for the Wnt signaling pathway in embryo-uterine crosstalk 

Daniel Dufort 

McGill University Health Center, Royal Victoria Hospital, Department of Obstetrics and 

Gynecology, McGill University, Montreal, Qc, H3A 1A1 

One of the crucial events required for successful implantation is the proper attachment of the 

embryo to the uterus of the mother. Failure of the embryo to properly attach to the endometrium 

results in embryo loss and failed pregnancy. Integrins are a family of adhesion molecules that 

play and important role during embryo attachment. In mouse implantation incompetent 

blastocysts, several integrin genes are expressed but the protein is located on the basolateral 

membrane of the trophectoderm cells and not on the apical surface where it would be able to 

function in adhesion. It has been shown that a maternal signal is required to render the blastocyst 

competent to implant. Interestingly, in implantation competent blastocysts, integrins are 

relocated from the basolateral domain to the apical domain of trophectoderm cells, thus 

rendering the blastocyst competent to attach. We have been trying to identify the maternal signal 

that is responsible for this relocalization of integrins in the embryo. We show that in in vitro 

cultured embryos, α5β1 integrin is located on the basolateral membrane and not on the apical 

surface. Incubation of these embryos for as little as 5 minutes with either Wnt5a or Wnt7a is 

sufficient to cause relocatization of α5β1 integrin to the apical surface. Furthermore, either 

incubation of the embryos with uterine fluid or transfer of embryos back in vivo for 5 minutes 

can cause relocalization of α5β1 integrin. This relocalization can be inhibited with the addition of 

the Wnt inhibitor sFRP2 to the uterine fluid or uterus prior to the addition of the embryos. Thus, 

are results demonstrate that the in vivo signal responsible for this translocation of α5β1 integrin is 

Wnt. Using various inhibitors specific to several of the intracellular components of the Wnt 

signaling pathway, we show that Wnt signaling through the calcium pathway (Wnt/Ca) is 

responsible for this translocation. We are currently trying to determine if this signaling event is 

conserved in humans and whether this can be used as an assay to predict the success of 

implantation in patients undergoing IVF treatments. 



Daniel Dufort, PhD 

Assistant Professor, Department of Obstetrics and Gynecology 

Associate Member, Department of Medicine, Division of Experimental Medicine 

 

Dr. Dufort obtained his PhD from the Department of Experimental Medicine in 1994 working 

on the regulation of transcription elongation. 

 

He then pursued his Postdoctoral training at the Mount Sinai Research Institute in Dr Rossant’s 

Laboratory from 1994 to 1998. During this period, he investigated the mechanisms of axis 

specification during early embryogenesis. 

 

He joined the Department of Obstetrics and Gynecology at Mcgill in 1998 and awarded tenure in 

2007.  

 

RESEARCH FOCUS: 

 

My laboratory focuses on maternal-fetal interactions during pregnancy. We are interested in 

identifying the signaling pathways that are involved in embryo-uterine communication. We are 

particularly interested in the process of implantation where we study the role of Wnt signaling in 

rendering the uterus receptive for implantation and the embryo competent to implant. More 

recently, we have also begun to investigate the signaling involved between the endometrium and 

invading placental tissues. 

 

BACKGROUND TO THE RESEARCH: 

 

A crucial event during mammalian embryonic development is the process of implantation, 

during which the free-living blastocyst attaches to the uterine endometrium. Successful 

implantation depends on precisely orchestrated and reciprocal signaling between the implanting 

blastocyst and the receptive uterus. For instance, blastocysts can only implant once they have 

been activated by uterine factor(s) that are regulated by ovarian steroid hormones . Conversely, 

expression of several uterine genes are regulated by a signal(s) emanating from activated 

blastocysts. Multiple signaling pathways have been shown to participate in the implantation 

process, and several cytokines and growth factors have been shown to be expressed in the uterus 

at the time of implantation and to play important roles in this process. However, there is 

increasing evidence that members of other families of growth factors implicated in 

embryogenesis may also participate in the implantation process. Our laboratory is currently 

investigation the role of the Wnt signaling pathway during the process of implantation. 



 

Of mice, pigs and monkeys: Using transplantation to study germ line stem cells and 

spermatogenesis 

Ina Dobrinski 

Department of Comparative Biology and Experimental Medicine, Faculty of Veterinary 

Medicine, University of Calgary, Calgary, AB T2N 4N1, Canada 

Germ line stem cells form the basis of male fertility and are the only cells in an adult body that 
divide and can contribute genes to subsequent generations, making them immediate targets for 
genetic manipulation. There also appears to be considerable plasticity between germ line stem 
cells and pluripotent stem cells, indicating the potential to use germ line stem cells for 
regenerative medicine. 

It was first demonstrated by Ralph Brinster and colleagues in 1994 that transplantation of male 
germ line stem cells from a fertile donor to the testes of an infertile recipient could restore donor-
derived spermatogenesis and fertility in the mouse. A genetic change introduced into the germ 
cells before transplantation will then be transmitted to the next generation through the recipient’s 
sperm. Study of human and animal disease requires appropriate models. While there are many 
rodent models, larger animal models such as pigs more closely represent human physiology, size 
and longevity. We propose that germ line stem cell transplantation enables generation of 
genetically modified non-rodent animal models that is more efficient than the current 
approaches. Self-renewal and differentiation of germ line stem cells are tightly regulated 
processes in vivo that assure a continuous supply of differentiated gametes arising from a pool of 
stem cells residing in a specific microenvironment, the stem cell niche. The processes governing 
fate decisions during stem cell divisions are only incompletely understood. Asymmetric 
distribution of proteins between daughter cells destined to differentiate versus those that remain 
in the stem cell pool is one such mechanism that is currently under investigation. 

Complementing the approach of homologous germ cell transplantation, grafting of testis tissue 
fragments provides an accessible in vivo system to study germ line stem cells and 
spermatogenesis. This technique makes it possible to produce sperm from immature males and 
allows controlled experimentation in donor species such as primates where experiments in whole 
animals would be logistically and ethically difficult. With this approach we could demonstrate 
that complete primate spermatogenesis can occur in a mouse host and that the infant primate 
testis can respond to gonadotrophic stimulation. We currently apply this system to study the 
effect of environmental exposure to endocrine disruptors on the post-natal development of the 
primate testis. Previous work has been limited to rodent studies or epidemiological observations 
in humans. Utilizing testis tissue xenografting, we are testing the hypothesis that chronic, low-
dose exposure of the infant primate testis to phthalate esters will negatively affect testicular 
somatic cell function and lead to impaired germ cell function. Results are expected to provide the 
first direct evidence for effects of chronic low-dose exposure to phthalate esters on the 
developing primate testis. 

Grafting of testis tissue fragments allows experimentation in a mouse host while interrogating 
spermatogenesis in a larger target species. However, germ cells in testis tissue are not as 
accessible to study and manipulation as are isolated cells used for germ cell transplantation. We 
therefore more recently established that functional testis tissue can form de novo from isolated 
cell suspensions when grafted to a mouse host. De novo morphogenesis of testis tissue will now 
allow us to study the stem cell niche and its effect on stem cell differentiation. 

Transplantation technology has enabled a multitude of studies that have vastly increased our 
knowledge of mammalian germ line stem cells and is expected to inform future work to better 
understand stem cell biology and the interplay between stem cells and their niche, and to harness 
the power of these unique stem cells for the control of male fertility and tissue regeneration.



Ina Dobrinski, Dr med vet, MVSc, PhD, Dipl ACT 

Professor of Reproductive Biology 

Department Head in Comparative Biology & Experimental Medicine 

Faculty of Veterinary Medicine, University of Calgary 

 

Ina Dobrinski, Dr. med. vet., MVSc., Ph.D., Dipl. ACT., is Professor of Reproductive Biology 

and Department Head in Comparative Biology & Experimental Medicine in the Faculty of 

Veterinary Medicine at the University of Calgary. She joined the University of Calgary in 2008 

after 11 years at the University of Pennsylvania, School of Veterinary Medicine, where she was a 

Professor of Reproduction, the Director of the Center for Animal Transgenesis and Germ Cell 

Research, and the Marion Dilley and Robert George Jones Chair in Reproduction. Dr. 

Dobrinski’s group studies the biology of male germ line stem cells in non-rodent models, 

including primate, porcine and small ruminant models. Dr. Dobrinski has strong interests in 

using germ line modification as an approach to generating transgenic non-rodent animal models 

for biomedical research, and in harnessing the plasticity of germ line stem cells to acquire 

pluripotency and to differentiate into different cell types for tissue regeneration. 



 

Oral Presentations 

Présentations orales 

 

 

O1 – Amani Batarseh (9:45 a.m.) 

O2 – Yaoming Yang (10:00 a.m.) 

O3 – Enas Mahrous (10:15 a.m.) 

 

O4 – Claudia Lalancette (10:45 a.m.) 

O5 – Jennifer Maselli (11:00 a.m.) 

O6 – Prashanth Sirigeri Jois (11:15 a.m.) 

 

O7 – Yonghua Zhang (3:15 p.m.) 

O8 – France-Hélène Paradis (3:30 p.m.) 

O9 – Craig Park (3:45 p.m.) 



- O1 - 

Regulation of Translocator Protein 18-kDa (Tspo) Gene Expression Through a Protein 

Kinase Cε (PKCε)-MAPK Signal Transduction Pathway Targeting STAT3 and c-Jun 

Amani Batarseh
‡,§

 and Vassilios Papadopoulos
‡,§ 

‡
Georgetown University Medical Center, Washington, D.C. 20057, USA, and 

§
The Research 
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Translocator protein, TSPO, is an 18-kDa high affinity cholesterol- and drug-binding 
mitochondrial protein implicated in numerous cell functions.  TSPO is highly expressed in 
secretory and glandular tissues, especially in steroid synthesizing cells where it has been shown 
to play a determining role in the transport of cholesterol into mitochondria, the rate-limiting step 
in steroidogenesis. The factors regulating Tspo expression in the rich-in-TSPO steroidogenic 
cells are unknown. We analyzed Tspo transcriptional responses to the tumor promoter, phorbol-
12-myristate 13-acetate (PMA), in cells with varying TSPO levels. PMA, through a PKC 
dependent pathway, induced Tspo promoter activity and TSPO mRNA and protein levels in 
poor-in-TSPO non-steroidogenic NIH-3T3 fibroblasts and COS-7 kidney cells, but not in rich-in-
TSPO steroidogenic MA-10 Leydig cells with high basal Tspo transcriptional activity. We 
showed that high levels of TSPO in steroidogenic cells might be due to high constitutive 
expression of protein kinase Cε (PKCε) whereas PMA activation of PKCε drives TSPO 
expression in non-steroidogenic cells, likely through activator protein 1 (AP1). The MEK1/2 
specific inhibitor U0126, but not NFκB inhibitors, reduced basal Tspo promoter activity in MA-
10 Leydig cells, as well as basal and PMA-induced Tspo promoter levels in NIH-3T3 fibroblasts 
identifying the mitogen-activated protein kinase (MAPK) ERK1/2 as the signal transduction 
pathway through which PKCε regulates Tspo gene expression. AP1 and signal transducer and 
activation of transcription 3 (STAT3) have binding sites in the Tspo promoter and are 
downstream targets of PKCε and MAPK (Raf-ERK1/2) pathways. PKCε overexpression induced 
STAT3 phosphorylation in NIH-3T3 cells, while PKCε knockdown reduced STAT3 
phosphorylation in Leydig cells. MEK1/2, ERK2, c-Jun, and STAT3 knockdown reduced Tspo 
mRNA and protein levels in Leydig cells. MEK1/2, c-Jun, and STAT3 knockdown also reduced 
basal as well as PMA-induced Tspo mRNA levels in NIH-3T3 cells. Taken together these results 
demonstrate that PKCε regulates Tspo gene expression through a MAPK (Raf-1-MEK1/2-
ERK1/2) signal transduction pathway, acting at least in part through c-Jun and STAT3 
transcription factors. (Supported by ES07747). 
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Ubiquitination is an important posttranslational modification of cellular proteins that targets 

protein for degradation or serves to modulate other processes such as protein trafficking and 

functional activation. Deubiquitinating enzymes can reverse protein ubiquitination and regulate 

the ubiquitin pathway but are poorly characterized. We previously identified the USP2 

deubiquitinating enzyme.  USP2 is rhythmically expressed both in the suprachiasmatic nucleus 

within the anterior hypothalamus which governs circadian physiology and in multiple peripheral 

tissues. To explore the possible role of USP2 in the circadian rhythm, we inactivated the USP2 

gene in mice. Under light/dark cycles (12:12), the KO mice exhibited a significantly higher level 

of total locomotor activity. The free-running period, measured in constant darkness, was 

increased by 16±6.0 minutes in the KO mice. Phase resetting after an advance of 6 hours of the 

light/dark cycle (‘jetlag’) was slower in the KO mice. The phase-response to a light pulse at 

CT14 was largely delayed in the KO mice. These indicated that USP2 is required for proper 

circadian clock control. At the core of the mammalian circadian clock is a negative feedback 

loop in which the dimeric transcription factor CLOCK- BMAL1 drives transcription of Period 

(Per) and Cryptochrome (Cry) genes. PER and CRY proteins heterodimerize and in turn enter 

the nucleus and suppress CLOCK- BMAL1 activity. Interestingly, we found that USP2 interacts 

with PER1, PER2, CRY1, CRY2 and BMAL1 in cultured cells. Furthermore, PER1 is highly 

(>70%) ubiquitinated through nonconventional ubiquitin lysine linkages (K6> K27>K33) rather 

than the conventional K-48 linkage, which is well-known to target proteins for degradation. 

USP2 reverses the ubiquitination of PER1and thus increases the proportion of non-ubiquitinated 

PER1. Cellular fractionation study showed that only the non-ubiquitinated PER1 is present in the 

nucleus. This suggests that USP2 can increase the inhibitory function of PER1 in the nucleus on 

the circadian clock. This was supported by the findings that overexpression of USP2 reduces 

CLOCK/BMAL1-induced luciferase activity and increases the transcriptional repression by 

PER/CRY heterodimers. Consistent with this, increased levels of the ubiquitinated PER1 and 

PER2 are found in the Usp2 KO mouse embryo fibroblasts (MEF). Taken together, our studies 

indicate that the rhythmically expressed USP2 may function as an integral component of the 

circadian clock to set or fine-tune the clock. Funded by Canadian Institutes of Health Research 

and Fonds de la recherche en santé du Quebec. 
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Oocytes contain a large stock of mitochondria. These are essential because, following 

fertilization, the embryo does not resume mitochondrial replication until near the time of 

implantation; therefore, early embryonic development depends entirely on the mitochondria 

inherited from the oocyte. However, the timing and control of mitochondrial DNA (mtDNA) 

accumulation in oocytes are poorly understood. We have developed a PCR-based assay that 

enables the mtDNA content of individual oocytes to be measured. We report that the quantity of 

mtDNA increases progressively during oocyte growth in mice, reaching a maximum of ~165,000 

copies per cell. When oocytes reach full-size, mtDNA ceases to accumulate. Thus, accumulation 

of mtDNA is closely correlated with oocyte growth. To investigate the mechanism of 

accumulation, we analyzed mtDNA content in mouse oocytes grown in vitro. As in vivo, we 

found that mtDNA content increased during oocyte growth in vitro. Unexpectedly, although 

oocytes did not grow to the same size in vitro as in vivo, the mtDNA accumulated to the same 

extent under both conditions. To further study the relationship between growth and mtDNA 

replication, we incubated growing oocytes in the presence of LY294002, an inhibitor of 

phosphoinosotide-3 kinase, or in the absence of the surrounding granulosa cells. As expected, 

oocyte growth was inhibited under both conditions. In contrast, mtDNA accumulated in the 

oocytes despite the growth inhibition. We conclude that mtDNA accumulation is mechanistically 

uncoupled from oocyte growth. Next, we measured ATP content in growing oocytes in vivo. 

ATP content of growing oocytes isolated from 12 and 15 day old mice was ~1.4 fold higher than 

that of fully grown oocytes isolated from 18, and 21 day old mice. Thus, there was no 

relationship between ATP content and mtDNA copy number during oogenesis. We propose the 

level of ATP may reflect the greater energy needs of growing oocytes. These results indicate that 

the mtDNA replication and activity during oogenesis are temporally coordinated with growth of 

the oocyte, but are independently controlled. 
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Small noncoding RNAs (sncRNA) participate in a diverse range of cellular functions, from 

chromatin organization to translational repression. Although the silencing microRNAs, siRNAs, 

and piwi-interacting RNAs (piRNAs) have been studied in mammalian germ cells, their function 

in spermatozoa remains essentially unknown. To define their epigenomic contribution, if any, 

deep sequencing of sncRNAs present in human spermatozoa from 3 fertile donors was 

undertaken. Two classes of sequences were examined: those mapping to unique locations and 

those mapping to up to 10 genomic locations. A focused analysis of the sequences common to all 

individuals revealed the presence of multiple classes of small RNAs. The miRNAs identified 

were associated with promoter regions, suggesting a role at the transcriptional level.  For the first 

time for any mammalian species Piwi-interacting sncRNAs as well as repeat-associated small 

RNAs were identified in mature spermatozoa.  Interestingly, sequences originating from classes 

other than miRNAs and piRNAs showed specific patterns of cleavage. The results suggest that 

human spermatozoa carry a complex population of sncRNAs that are likely germ cell specific 

and/or early required for developmental processes  

This work is supported in part by the NIH grant HD36512 and the Presidential Research 

Enhancement Program in Computational Biology to SAK.  C.L was supported in part by the 

Deans Postdoctoral Recruiting Award from Wayne State School of Medicine. 
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The chromatin in mature spermatozoa forms a highly ordered structure to protect the genetic 

integrity of the paternal genome. We hypothesize that with their close association to the sperm 

chromatin, nuclear proteins play a crucial role in sperm function, male fertility and progeny 

outcome. Our objective is to identify the proteins found in the rat and human sperm head using 

nuclear purification and 1D-PAGE proteomics and compare these proteins to determine which 

are conserved in both species. Brown Norway sperm collected from the cauda epididymidis and 

two human ejaculate samples were washed and sonicated to separate sperm heads from tails. 

Isolated sperm heads were lysed and the purified nuclear fraction proteins were separated by 

SDS-PAGE. Fifteen bands per lane were excised, trypsin digested, and injected on a Biobasic 

C18 Integrafit capillary column. Eluted peptides were analyzed and the MS/MS data were 

searched against the UniProt database using Mascot software. Of the 116 rat proteins identified 

and 414 human proteins identified, 60 proteins are shared between the species. Of the 60 

proteins, 62% were among the 100 most abundant human proteins. In addition, 35% of the 

proteins identified in both the rat and human sperm samples were involved in reproduction, 

based on gene ontology terms. The outcome of this analysis indicates that abundant proteins 

identified in the human are also identified in the rat sperm head and that the proteins involved in 

reproduction are similar in both species.  These studies were funded by CIHR.  



- O6 - 

The N-Terminal Part of Binder of Sperm 5 (BSP5), Which Promotes Sperm Capacitation 

in Bovine Species, is Intrinsically Disordered 

Prashanth Sirigeri Jois
 1
 and Puttaswamy Manjunath 

1,2
 

1 
Maisonneuve-Rosemont Hospital Research Center, Montreal, Quebec, Canada 

2 
Department of Medicine, University of Montreal, Montreal, Quebec, Canada 

Bovine BSP5 belongs to the Binder of SPerm (BSP) family. BSP5 plays a role in the bovine 

sperm capacitation by promoting cholesterol and phospholipid efflux. The variable N-terminal 

part in the BSP proteins is the uncharacterized region with no known function. Full-length, 

N-terminal part and individual fibronectin type 2 domains of bovine BSP5 were cloned, 

expressed and purified from Escherichia coli. His-S tagged N-terminal part showed large 

variation in migration on SDS-PAGE in comparison to other constructs. Using mass 

spectrometry it was demonstrated that the His-S-N-terminal part has the expected molecular 

mass (13 kDa). The recombinant N-terminal part was sensitive to E. coli endogenous proteases 

during purification. Denaturing purification involving boiling lysis of cells was carried out, as 

the protein was thermostable. The His-S-N-terminal part lacked structure as determined by CD 

analysis. Bioinformatics analyses confirmed that the N-terminal part of bovine BSP5 is 

intrinsically disordered. In addition, bioinformatics analysis indicated that rabbit BSP and 

multiple forms of BSP proteins of bovine and equine species possess partially or completely 

disordered N-terminus. The conservation of disorder at the N-terminus in BSP members 

belonging to different species suggests a role in biological process such as sperm capacitation 

and/or sperm-egg interactions (Supported by CIHR). 
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In vertebrates, it is critical for normal physiological function that the internal organs are 

asymmetrically positioned with respect to the midline. The chick embryo has been extremely 

useful to identify many of the molecules that direct patterning of the left-right (L-R) axis during 

embryogenesis.  The asymmetric expression of several of these molecules is regulated at the 

level of transcription.  Here, we investigated the proteomic profiles of the left and right sides of 

HH stage 8/9 chick embryos to identify proteins that are asymmetrically expressed and required 

for normal patterning of the L-R axis. Protein extracts from biological triplicates were separated 

on SDS-PAGE, subjected to tryptic digestion and then analyzed by ion-trap tandem mass 

spectrometric analysis.  248 proteins were identified in all samples from the left side and 237 

proteins were identified on the right side.  Of these proteins, 23 were found to be left-enriched 

and 7 candidates were right-enriched, exhibiting a 1.5-fold or greater change between the left and 

right sides. We are currently using in situ hybridization to examine the mRNA expression of 

these candidates, confirming the asymmetric expression of these proteins by western blot 

analysis and immunohistochemistry.  The results of these studies will be presented. 
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In utero exposure to valproic acid (VPA), an anticonvulsant and antidepressant, can induce 

neural tube and skeletal malformations through a molecular mechanism of action that remains 

unsolved. Using a limb bud culture system, we showed that VPA induced a concentration-

dependant decrease in limb growth and differentiation. Chondrogenesis and apoptosis are critical 

during limb pattern formation. Chondrogenesis is regulated by Sox family transcription factors 

which also regulate the expression of collagen II (Col2a1), present in the cartilaginous matrix. 

Apoptosis sculpts the digits during limb development and is regulated by the activation of 

caspases. The present study investigated the effects of VPA on chondrogenesis and apoptosis 

during limb differentiation. Timed-pregnant CD1 mice were euthanized on gestation day 12 and 

the embryonic forelimbs excised and cultured in the absence or presence of VPA for 1, 3, 6, 12 

or 24h. Total mRNA was isolated; Sox9, Sox5, Sox6 and Col2a1 transcripts were quantified by 

qRT-PCR and normalized to 18S rRNA. Cleaved-caspase 3 was analyzed in limbs cultured for 6 

or 12h using Western blot analysis. All concentrations of VPA induced a significant decrease in 

Sox9 transcripts as early as 1h after exposure. The Sox9 downstream targets, Sox5 and Sox6, 

were downregulated by 3h; Col2a1 expression was decreased by 6h. Cleaved caspase 3 was 

detected in 1.8 and 3.6mM VPA-treated limbs at 12h. Thus, VPA inhibits limb development 

through a sequential disruption of the expression of markers responsible for chondrocyte 

differentiation and an increase in cellular apoptosis. These studies were supported by CIHR and 

FRSQ. 
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Pre-term birth (PTB) is the leading cause of perinatal mortality, accounting for over 75% of 

perinatal death.  Despite recent progress, PTB has continued to rise over the years and remains 

an important clinical dilemma worldwide.  Failure to decrease the rates of PTB is attributed, in 

part, to our lack of understanding of the causes and mechanisms that underlie pre-term delivery.  

In order to aid in the ongoing pursuit of elucidating these mechanisms, our laboratory has been 

characterizing the expression of the TGF- superfamily member, Nodal, in the uterus and 

investigating the potential role this factor may play in facilitating the birth of healthy offspring.  

Utilizing the loxP-Cre recombinase system, we have generated a conditional knockout of Nodal 

in the female reproductive tract of adult mice, bypassing embryonic lethality.  Interestingly, the 

Nodal deficient mice exhibit various reproductive abnormalities, including reduced rates of 

establishing pregnancy, intrauterine growth restriction (IUGR) and fetal abortion late into 

development (d17.5).  The placenta of the Nodal conditional knockout mothers exhibits 

significant disruption of the maternal basal plate by d12.5 and, coincidentally, resembles the 

morphology of a late-stage placenta.  We hypothesize that deleting uterine Nodal affects 

placentation and disrupts the endocrinological framework that underlies labour thereby inducing 

premature delivery in our mouse model. 

We report here, the first phenotypic characterization of a uterine Nodal knockout strain, 

implicating the Nodal signalling pathway in facilitating healthy pregnancy.  Our observations 

indicate that Nodal ligand from a maternal source may play a crucial role in decidualization and 

proper placenta development and its absence leads to IUGR and PTB.  Understanding the 

mechanisms that underlie IUGR and pre-term delivery are paramount in the ultimate goal of 

eliminating complications during pregnancy leading to pre-eclampsia, PTB and embryonic loss. 
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Les cellules folliculostellaires de l’hypophyse antérieure modulent l’activité endocrine de la 

glande par  leur sécrétion de cytokines et de facteurs de croissance. De plus, grâce à leurs 

prolongements cytoplasmiques et aux gap junctions constituées de la connexine 43 (Cx43), les 

cellules folliculostelalires établissent des contacts entre-elles et avec les cellules endocrines pour 

contrôler l’activité sécrétrice de l’hypophyse. Nous avons étudié ici les effets du facteur de 

croissance bFGF sur l’expression de la protéine Cx43 et sur son état de phosphorylation. Nous 

avons mesuré les taux de la Cx43 après traitement au bFGF dans les cellules TtT/GF, une lignée 

de cellules folliculostellaires. Nos résultats montrent une cinétique biphasique, le bFGF induit 

une augmentation puis une chute et enfin une augmentation du taux de la protéine Cx43. Le 

traitement à court terme avec le bFGF n’a pas affecté la phosphorylation de la Cx43 en Ser368. 

Nos études en immunofluorescence révèlent une distribution périnucléaire de la Cx43 dans des 

conditions basales, mais après traitement au bFGF, la Cx43 augmente autour du noyau et dans 

les prolongements cytoplasmiques. Nous avons ensuite étudié les voies de signalisation 

impliquées dans l’effet du bFGF sur l’expression protéique de la Cx43.  Nos résultats montrent 

une stimulation précoce de la voie Ras/Erk1/2 mais pas de celle de la PLCγ-PKC puisque la 

phosphorylation du résidu Ser368, qui est la cible de la PKC, n’est pas affectée par le traitement 

au bFGF.  Ces résultats suggèrent que le bFGF pourrait utiliser la voie Ras/Erk mais pas celle de 

la PLCγ-PKC pour augmenter les taux de la Cx43.  

Supporté par le CRSNG. 
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Spermatogenesis is a complex developmental process in which there is both large scale and 

selective degradation of proteins. The roles of the ubiquitin (Ub) system in this process remain to 

be elucidated. Previously, we found that protein ubiquitination plays an important role during 

spermatogenesis and characterized several enzymes involved in Ub conjugation. More recently, 

we have explored the role of deubiquitinating enzymes. We identified USP2, whose gene 

encodes two alternatively spliced isoforms, which share identical catalytic core domains, but 

differ in their N-terminal extensions (Lin H. et al. Mol. Cell Biol. 20: 6568-78). Both USP2 

isoforms are expressed at high levels in late elongating spermatids. To further characterize the 

role of USP2 in spermatogenesis, we inactivated the USP2 gene in the mouse. Such mice are 

viable and appear grossly normal, but males are subfertile as rare litters and decreased litter size 

was observed despite normal vaginal plugging by the KO males. Mating of KO males with 

superovulated females indicated a very low yield of fertilized embryos. To explore further the 

fertility defect, we performed in vitro fertilization (IVF) and intracytoplasmic sperm injection 

(ICSI) using WT and KO sperm cells isolated from cauda epididymus. When sperm cells were 

injected directly into oocytes, rates of fertilization of KO and WT sperm cells were comparable 

(80% and 90% respectively). However, KO sperm cells were able to fertilize only 10% of the 

oocytes in vitro (IVF) compared to 70% for the WT sperm cells, suggesting that the defect in 

fertility was due to a defect in motility or fusion with the egg. Indeed, USP2 KO sperm are 

motile when initially isolated, but there appears to be a more rapid reduction in motility over 

time compared to WT sperm. Histology of the testis revealed abnormalities in maturation of 

elongating spermatids. Our results suggest that loss of USP2 leads to a production of sperm with 

defective motility and consequent hypofertility.  Funded by Canadian Institutes of Health 

Research and Fonds de la recherche en santé du Québec. 
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The folate pathway is involved in nucleotide synthesis and the formation of S-

adenosylmethionine (SAM), the methyl donor for key cellular reactions including DNA 

methylation.  While folate supplementation is routinely given to men with fertility problems, 

little is known about the effects of low or high folate diets on DNA methylation patterns in 

sperm. In this study we used restriction landmark genomic scanning to examine the effect of 

dietary folate on sperm DNA methylation in inbred mice.  In addition we analyzed serum and 

semen folate levels and sperm DNA methylation at the beginning and end of treatment in men 

Male BALB/c mice were fed control (2mg folic acid/kg diet), folate-deficient (0.3 mg folic 

acid/kg diet) or folate-supplemented (40mg folic acid/kg diet) diets, from 21days until 12 months 

of age.  While mouse reproductive organs weights were not affected, genome-wide patterns of 

sperm DNA methylation were consistently altered, with the majority of changes 

hypermethylation, in both deficient and supplemented groups when compared to control.  From 

the human studies, although supplementation did improve levels of blood and seminal plasma 

folate, few changes in sperm DNA methylation were seen.  However, one placebo subject, who 

showed a dramatic decrease in blood plasma folate levels during the treatment period, had 

evidence of hypermethylation when comparing serial samples taken 90 days apart.  These results 

indicate that epigenetic patterns in sperm may be sensitive to changes in folic acid levels.  

Supported by CIHR. 
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During chick gastrulation epiblast cells undergo epithelial to mesenchymal transition (EMT) as 

they delaminate and ingress through the primitive streak to form the definitive endoderm and 

mesoderm.  The dissociation of tight junction complexes is essential for EMT to occur and allow 

cells to move as individual mesenchymal cells.  Tight junctions function to maintain epithelial 

polarity, contribute to adhesion, and regulate the movement of small molecules and ions through 

the paracellular space.  The barrier and integrity of tight junctions are determined by which 

claudin family of integral tight junction proteins are present.  To date, over 20 claudin members 

have been identified in vertebrates.  We are examining the expression and regulation of the 

claudin family of integral tight junction proteins during chick gastrulation.  Using RT-PCR we 

determined that 13 claudins are expressed at various stages during chick gastrulation.  Our 

preliminary in situ hybridization data shows that claudins are expressed in unique and 

overlapping patterns during gastrulation.  These expression patterns suggest that differential 

permeability across the epiblast and may contribute to patterning the underlying mesoderm 

during gastrulation. 



- P5 - 

Follicle-stimulating hormone is not required for oocyte growth but regulates oocyte 

developmental competence 

Isabelle Demeestere
1
, Agathe K. M. Streiff

1
, Einat Shalom-Paz

1
, Shaima Al-Khabouri

1
, 

Hugh J. Clarke
1,2,3 

 

Departments of Obstetrics and Gynecology
1
, Biology

2
, and Medicine

3
, McGill University 

and the McGill University Health Centre Research Institute 

FSH acts on the granulosa cells, which are required for development of the enclosed oocyte. 

However, whether FSH signaling via the granulosa is required for oocyte development is highly 

controversial. To study the role of FSH on oocyte developmental competence, we used a mutant 

mice model, lacking the β-subunit of FSH. Wild-type and Fshb
-/-

 mice had similar number of 

primary follicles. The mutants possessed fewer secondary and pre-antral follicles, however, and 

had no large antral follicles. In contrast to the inhibition of follicular development, the oocytes of 

Fshb
-/-

 mice grew to the same size as those of wild-type. Moreover, they were able to complete 

maturation to metaphase II in vitro. Their ability to be fertilized in vitro was, however, impaired. 

Therefore, we analyzed the expression of FSH-dependent factors in the granulosa cells that may 

affect oocyte competence. The expression of Kit ligand (KL-1 and -2), which promotes oocyte 

growth, decreased in the granulosa surrounding fully grown oocytes. There was no difference 

between wild-type and Fshb
-/-

 oocytes, however, in either the amplitude of the decrease or the 

KL-1:KL-2 ratio. We next analyzed the expression of oocyte-secreted TGFβ signaling mediators 

(P-Smad) and their target genes in the granulosa cells. Smad signaling was up-regulated in Fshb
-

/-
 granulosa cells while Has2, Tnfai6 and Ptgs2 mRNA expression was decreased compared to 

the wild-type. These results suggest that oocyte growth and oocyte-dependent signaling in the 

granulosa cells does not require FSH. However, the decreased expression of autocrine factors in 

the Fshb
-/-

 granulosa cells may affect oocyte competence. 
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Peroxiredoxins (PRDXs) are a family of enzymes with dual role as scavengers of reactive 

oxygen species (ROS) and as modulators of ROS signaling.  Results from our lab demonstrate 

that PRDXs are oxidized dose-dependently after exposition of human spermatozoa to H2O2, 

resulting in the formation of disulfide bridges and high molecular mass complexes. PRDX 1, 4, 5 

and 6 are differentially localized in sperm subcellular compartments (head, acrosome, 

mitochondrial sheath and flagellum).  The aim of this study was to determine whether PRDXs 

expression is altered by oxidative stress induced by tert-butyl hydroperoxide (t-BHP) in male 

rats. Sprague-Dawley male rats were treated with t-BHP or saline (controls) by i.p. injection for 

2 weeks.  After the animals were euthanized, testis, epididymis and liver were retrieved and 

frozen until RIPA protein extraction. Spermatozoa from the cauda epididymis were also obtained 

to determine levels of lipid peroxidation and oxidized PRDXs. PRDX 1 and 6 expression 

(reducing conditions) and oxidized status (non-reducing conditions) were determined by SDS-

PAGE and immunoblotting. Lipid peroxidation was determined by the 2-thiobarbituric acid 

reactive substances (TBARS) assay. Spermatozoa from t-BHP-treated rats have higher levels of 

TBARS and of oxidized PRDX 1 and 6 and lower motility  compared to controls (p<0.05).  We 

observed an increase only of PRDX-1 expression in caput epididymis (p<0.05) and a trend of 

increase  of PRDX 1 and 6 in cauda epididymis in t-BHP treated rats compared to controls.  

However,  levels of oxidized PRDX-6 were increased in the cauda epididymis of t-BHP-treated 

rats compared to controls (p<0.05).  There were no difference in the expression or in the oxidized 

levels of PRDX 1 and 6 in testis.  In conclusion, the oxidative stress generated by t-BHP 

treatment affected the antioxidant protection during epididymal maturation causing deleterious 

effects on spermatozoa, even though there was an increased expression of PRDX 1. PRDXs in 

epididymal spermatozoa were oxidized and unable to protect these cells against oxidative stress 

damage. These findings may help to better understand the causes of infertility in reproductive 

malignancies associated to oxidative stress such as varicocele or idiopathic infertility. 
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Objectives: Growth Hormone (GH) treatments significantly reduce the fat mass of individuals 

with obesity associated with GH deficiency. However, similar treatments of persons with 

idiopathic obesity have minimal effects on body composition (1). In our previous analysis of GH 

receptor (GHR) levels in a cohort of 55 women ranging in body mass index from lean to obese 

we found significant reductions in GHR mRNA expression in the omental and subcutaneous fat 

depots with increasing obesity (2). These data suggest that idiopathic obesity is associated with 

GH resistance at the level of the adipocyte due to reduced GHR expression. To understand the 

mechanisms behind this down-regulation, we performed an in silico analysis of the GHR 

promoter regions which revealed putative response elements for several obesity adipose-

associated factors, including  Hypoxia-Inducible Factor 1-alpha (HIF-1α), glucocorticoids and 

Tumor Necrosis Factor-alpha (TNFα). In the present study we have characterized the dose-

dependent effects of HIF-1α, dexamethasone (Dex) and TNFα on GHR expression using qRT-

PCR, luciferase-reporter assays and site-directed mutagenesis. 

Results: Transient transfection with 100 and 200ng of HIF-1α expression vector led to a 

significant increase in GHR promoter activity (p=0.046, p=0.038 vs. control) and in mRNA 

levels at 100ng (p=0.012). Dex had biphasic effects on both GHR mRNA and promoter activity 

in HEK293 cells. There was a significant increase in GHR mRNA levels at 10
-10

M (p=0.007 vs. 

control) and in promoter activity at doses of 10
-10

 and 10
-8

M (p=0.019, p=0.023 vs. control) 

while a significant decline in mRNA levels occurred at 10
-6

 (p=0.002 vs. 10
-10

M) and in 

promoter activity at 10
-6

 (p≤ 0.003 vs. 10
-12

-10
-8

M). Site-directed mutagenesis of a putative HRE 

and GRE site on the GHR promoter resulted in the loss of these effects. TNFα treatments 

significantly reduced GHR mRNA levels at doses of 10 and 20ng/ml (p=0.009, p=0.003 vs. 

control) and GHR promoter activity at 20ng/ml (p=0.000).  

Conclusion: The results of this study suggest that the increased activity of specific factors 

(glucocorticoids, HIF-1α, TNFα) in obese adipose tissues can regulate GHR transcription by 

acting through specific response elements and that glucocorticoids and TNFα may be involved in 

the development of GH resistance in the obese.  

(1) KC Mekala, NA. Tritos. “Effects of recombinant human growth hormone therapy in obesity 

in adults: a metaanalysis.” J Clin Endocrinol Metab 2009; 94(1):130-137. 

(2) A.Erman, A.Veilleux, A.Tchernof, and C.G.Goodyer.“Growth hormone receptor (GHR) 

mRNA levels are reduced in omental and subcutaneous adipose tissue in obese women.” 91
TH

 

Annual Meeting of the U.S Endocrine Society, Washington D.C, U.S.A, June 2009  
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Identification and characterization of gap junction proteins, connexins 46 and 50, in the 

anterior pituitary folliculostellate cell line TtT/GF 
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The gap junctions mediate intercellular communication through channels allowing the 

bidirectional passage of small molecules. In the anterior pituitary gland, folliculostellate cells 

communicate amongst themselves and surrounding endocrine cells through gap junctions. 

Connexin (Cx) 43 is thus far the only species of connexin identified and characterized in the 

folliculostellate cells and the folliculostellate TtT/GF cell line. However, since the permeability 

of gap junctions to various substances is dictated in part by their connexin composition, here we 

investigated the putative contribution of Cx46 and Cx50 to TtT/GF cell communication. 

Specifically, we established their respective distribution and association with intracellular 

organelles. Western blot analyses, using mouse lens as a control, showed that Cx46 and Cx50 are 

both expressed in the mouse anterior pituitary and TtT/GF cells. Immunofluorescence 

microscopy showed a punctate labelling of Cx46 and Cx50 typical of the connexin proteins. 

Cx46 was predominantly perinuclear whereas Cx50 was uniformly distributed throughout the 

cell. Confocal microscopy studies carried out with organelle markers showed that Cx46 

colocalized with the lysosome marker Lamp-1. By contrast, Cx50 did not colocalize with the 

lipid raft marker caveolin-1 but partially colocalized with the rough endoplasmic reticulum 

marker calnexin. The expression of Cx46 and Cx50 suggests a contribution of these connexin 

isoforms to TtT/GF cell-to-cell communication. Funded by NSERC.  
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Low levels of peroxiredoxins and increased DNA damage in spermatozoa from infertile 

men 
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Excessive levels of reactive oxygen species (ROS) in spermatozoa are associated with male 

infertility. Human spermatozoa have limited protection against hydrogen peroxide (H2O2) and 

other ROS. Peroxiredoxins (PRDXs) are enzymes with dual actions as ROS scavengers and 

modulators in ROS signaling. We have recently demonstrated the presence of PRDX 1,4,5,6 in 

human seminal plasma (SPL) and spermatozoa (SPZ) and their differential localization in sperm 

head, acrosome, mitochondrial sheath and flagellum. PRDXs were dose-dependently modified 

by H2O2, forming intermolecular disulfide bonds and high molecular mass complexes under non-

reducing conditions at high levels of H2O2. The aim of present study was to 1) characterize 

PRDXs in healthy and infertile men, 2) determine the relationship between the level of oxidized 

PRDXs and sperm DNA damage, 3) whether the level of lipoperoxidation (LP) in SPL could be 

a marker of oxidative stress. Semen samples were obtained from healthy volunteers and infertile 

patients with clinical variocele or with idiopathic infertility. PRDXs levels were determined by 

SDS-PAGE and immunoblotting under reducing and non-reducing conditions; sperm DNA 

damage was analyzed by sperm chromatin structure assay (SCSA) and LP level was measured by 

thiobarbituric acid-reactive substances (TBARS) assay. The expression of PRDX 1 and 6 were 

significantly lower (reducing conditions) and they were highly oxidized (non-reducing 

conditions) in infertile men when compared with healthy volunteers (p<0.05). Infertile men also 

had significant higher levels of sperm DNA damage and of TBARS in SPL. Levels of oxidized 

PRDXs were correlated with sperm DNA damage (% DFI and PRDX1: r=0.75; standard 

deviation of DFI and PRDX 5: r=0.86 and with PRDX 6: 0.90; p<0.05). In conclusion, the low 

and highly oxidized PRDXs suggest that spermatozoa in infertile men are more susceptible to 

oxidative stress and this might explain their reduced fertilizing potential. 
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Mécanisme de protection des spermatozoïdes par le lait : Interaction entre les protéines 
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La famille principale de protéines retrouvée dans le plasma séminal bovin est appelée BSP 

(Binder of SPerm). Les BSP peuvent lier la membrane plasmique des spermatozoïdes entraînant 

une extraction continuelle des lipides de la membrane, ce qui est néfaste pour la conservation des 

spermatozoïdes. Nous avons récemment démontré que les BSP interagissaient avec les protéines 

du lait, qui est utilisé pour protéger les spermatozoïdes de mammifères. Ces interactions 

protéine-protéine permettraient de préserver leur viabilité et leur motilité. Afin de mieux 

comprendre comment le lait protège les spermatozoïdes de mammifères, nous avons vérifié si les 

protéines homologues aux BSP bovines présentes dans le plasma séminal de porc, de bélier et 

d’étalon interagissaient avec les protéines du lait. La co-incubation du lait écrémé avec les 

protéines du plasma séminal de porc, d’étalon et les BSP de bélier suivit par des analyses par 

immunobuvardage de type Western des fractions obtenues par filtration sur gel ont démontré que 

les BSP co-éluaient avec les protéines du lait. Chez le bélier, les BSP de 15 et 16 kDa co-éluaient 

avec les protéines du lait, tandis que les BSP de 22 et 24 kDa éluaient après les protéines du lait, 

ce qui suggère une différence d’affinité des protéines BSP de bélier pour les protéines du lait. 

L’interaction des protéines du lait avec les BSP pourraient empêcher ces dernières de modifier la 

membrane plasmique des spermatozoïdes et ainsi les protéger durant leur conservation dans le 

lait. La compréhension du mécanisme de protection des spermatozoïdes par le lait permettra de 

créer de nouveaux diluants sans produits d’origine animale. (Subventionné par CRSNG, FQRNT 

et FESP) 
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Testicular cancer is the most common form of cancer in men between the ages of 20 and 45 

years old. Although the incidence is rising, little is known about its underlying causes. The 

precursor of TGCT is the Carcinoma In-Situ (CIS). It has been suggested that germ cell tumors 

arise from the gonocytes, fetal/neonatal precursors of the spermatogonial stem cells. To 

investigate the origin of CIS and TGCTs, we used the human TCam-2 seminoma cell line. In 

previous studies we showed that platelet-derived growth factor receptor (PDGFR) activation 

plays a crucial role in the regulation of testicular gonocyte proliferation and differentiation. 

Human CIS and TGCTs were reported to express a 1.5 kb variant transcript of the PDGFRα 

gene, proposed as a marker of TGCTs. We report herein that TCam-2 cells and several TGCTs, 

but not normal testicular tissue, express the 1.5 kb PDGFRα variant form. Northern blot analysis 

of neonatal rat testis showed that it also contains a 1.5 kb PDGFRα transcript, while gonocytes 

contain small size PDGFRα proteins that could correspond to the translation of the variant 

PDGFR transcripts. We also observed that both gonocytes and TCam-2 cells express variant 

forms of PDGFRα, estrogen receptor β, and several molecules of the MAPK pathway. The 

similarities between gene and protein expression profiles between gonocytes and TCam-2 cells 

support the idea that TGCTs may arise from a disruption of early male germ cell development. In 

conclusion, these data suggest that human variant PDGFRs do not represent the outcome from 

the acquisition of a tumoral phenotype, but rather indicate the retention of a gonocyte-like 

phenotype by TGCTs. 
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In utero exposure to di-(2-ethylhexyl) phthalate targets the angiotensin receptors and 

reduces aldosterone production in the adrenal leading to reduced testicular androgen 

formation in the adult 
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Phthalates are plasticizers with antiandrogenic properties shown to alter male sexual organ 

development and decrease testosterone production in the adult. We recently showed that the 

mineralocorticoid receptor (MR) expression is decreased in the adult male offspring of pregnant 

dams exposed to di-(2-ethylhexyl) phthalate (DEHP). Thus, we questioned whether aldosterone 

production was also affected. We report herein that treatment of pregnant Sprague-Dawley dams 

from gestational day (GD) 14 until birth with 100, 300, or 750 mg/kg per day of DEHP resulted 

in a significant decrease in serum levels of aldosterone, but not corticosterone, at PND60. This 

decrease did not have an impact on serum electrolytes nor on the circulating levels of angiotensin 

II or ACTH. Further studies indicated that in utero exposure to DEHP targets the adrenal gland; 

angiotensin receptors 1a, 1b, and 2 mRNA expression were reduced by approximately 50% of 

control levels, which could lead to impaired stimulation of aldosterone biosynthesis. The mRNA 

levels of proteins and enzymes responsible for the biosynthesis of aldosterone did not change, 

except for Cyp11b2 which was decreased at doses > 500 mg/kg/day. MR has been shown to 

mediate testosterone production by adult Leydig cells. Thus, the decrease in serum aldosterone 

levels together with reduced MR expression in Leydig cells, induced by in utero exposure to 

DEHP, could lead to reduced testosterone production in the adult rat. Taken together, these 

results demonstrate the existence of an adrenal-gonadal axis governing androgen production that 

is affected by DEHP exposure. (Supported by NIH grant ES-13495) 
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Mammalian spermatozoa lose plasma membrane cholesterol during maturation in the epididymis 

and during capacitation in the female reproductive tract. While cholesterol acceptors such as 

high-density lipoproteins (HDL) and apolipoproteins A-I (apoA-I) and J (Apo J) have been 

found in male and female reproductive tracts, transporters that mediate cholesterol efflux from 

plasma membranes of spermatozoa to acceptors are not well defined. Candidates include 

members of the ATP-binding cassette (ABC) transporter superfamily including ABCA1, 

ABCA17, ABCG1 and ABCG4. In this study, we utilize immunocytochemistry on sections of 

adult mouse testis and epididymis and RT-PCR on isolated germ cells. The data reveal that 

ABCA17 is expressed by steps 7-16 spermatids in the mouse testis and by spermatozoa in the 

lumen of the epididymis where ABCA17 localizes to the sperm head and midpiece of the tail. It 

also localizes on these areas of mouse sperm isolated from the epididymis. Moreover, ABCA17 

antibody interferes with cholesterol efflux from spermatozoa to lipid acceptors apoA-I. Taken 

together, these results suggest that ABCA17 plays an important role in the process of sterol 

efflux which renders spermatozoa capable of fertilizing an oocyte. Supported by CIHR. 
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CRES (Cst8) is a member of the cystatin superfamily of cysteine protease inhibitors. It differs 

from typical cystatins because it lacks consensus sites for cysteine protease inhibition and 

exhibits reproductive tract-specific expression. In the present study, we examined CRES 

expression within the testis, efferent ducts (EDs) and epididymis of normal mice by light 

microscope immunolocalization (LMI) following tissue fixation with zinc and by wide-field 

fluorescence imaging. Alterations to these tissues in Cst8
-/-

 mice were characterized by 

histomorphometry and electron microscopy (EM). In the testis of wildtype mice, CRES 

expression was restricted to the cytoplasm of elongating spermatids. In the initial segment of the 

epididymis, principal cells showed a reaction suggestive of secretion into the epididymal lumen, 

while in the cauda region, CRES appeared to be endocytosed by clear cells. The presence of 

CRES mRNA by RT-PCR analysis in the EDs, along with the protein seen by LMI in the 

epithelium, suggests that the EDs synthesize CRES. In older Cst8
-/-

 mice, statistically significant 

reductions in tubular, epithelial and luminal profile areas of testis and epididymis were found. 

Further analyses revealed significant differences by stages of the cycle in Cst8
-/-

 mice. In the EM, 

Cst8
-/-

 mice showed vacuolated seminiferous epithelium, degenerating germ cells and premature 

release of germ cells into the epididymal lumen, which also contained abnormal sperm and the 

presence of large amorphous cocoon-like bodies. In addition, principal cells of the epididymis 

contained numerous large irregularly shaped lysosomes suggestive of lysosomal storage disease. 

These findings suggest that CRES is essential for testis and epididymal integrity and functions 

related to normal sperm maturation. (Supported by NIH HD56182 (GAC) and CIHR). 
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Peroxiredoxin 6 (PRDX 6) is an antioxidant enzyme whose presence we previously 

demonstrated in human seminal plasma and in the head and flagellum of spermatozoa. Under 

conditions of oxidative stress, the catalytic cysteine at the active site of PRDX 6 is oxidized, 

which inactivates the enzyme. Further oxidation promotes the production of the irreversible 

inactive sulfonated form (PRDX 6-SO2). The aim of this study was to determine whether human 

sperm PRDX 6 reacts to different sources of oxidative stress. Spermatozoa from healthy 

volunteers were incubated with increasing concentrations of hydrogen peroxide (H2O2), tert-

butyl hydroperoxide (tert-BHP) or peroxynitrite (ONOO
-
) for 30 minutes at 37°C. Then, sperm 

samples were immunoblotted with anti-PRDX 6 and anti-PRDX 6-SO2 antibodies. We observed 

that under non-reducing conditions, the PRDX 6 doublet bands seen at 26 kDa in untreated 

samples became a single strong band at all H2O2 and tert-BHP concentrations, and at the highest 

concentration of ONOO
-
. Only high levels of H2O2 promoted formation of high molecular mass 

complexes. Furthermore, H2O2 and tert-BHP were found to decrease the amount of PRDX 6 in 

the cytosolic and Triton-soluble fractions. As for PRDX 6-SO2, its amount was only increased 

following incubation with the highest concentration (2 mM) of H2O2 or tert-BHP. In conclusion, 

the modification of PRDX 6 and PRDX 6-SO2 levels by variable concentrations of reactive 

oxygen species (ROS) in vitro suggests this enzyme plays a role as a regulator of ROS action and 

as an antioxidant in human spermatozoa. 
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There is an increasing number of parents who are deciding to have children at an older age 

though there is evidence that the function of the male reproductive system declines with age. 

Fathers over the age of 50 have increasing problems with spermatogenesis that include decreased 

sperm motility and increased chromatin aberrations, leading to a decreased pregnancy rate in the 

partners of these older males. This study was undertaken to determine the effects of advancing 

age on changes in gene expression in pachytene spermatocytes, a key, highly sensitive phase of 

spermatogenesis. Pachytene spermatocytes were recovered from Brown Norway rats at 4 

(young) and 18 months (aged) of age using the STA-PUT velocity sedimentation technique, 

achieving >80% purity. RNA was extracted and gene expression was assessed using Affymetrix 

rat 230 2.0 whole rat genome microarrays. Raw data were analysed using Genespring v10 

(Agilent Technologies) and Pathway Studio©. 1616 genes were significantly changed with at 

least 1.5 fold: 23% of these were upregulated while 77% were downregulated. Pathway analysis 

showed that a number of related genes were affected, including those involved in the oxidative 

stress response, such as SOD1, GSTm1 and Hif1a and also those involved in DNA damage 

repair such as Ercc1 and Ercc4. In conclusion, the expression of many probe sets was altered in 

the aged pachytene spermatocytes suggesting that these cells, even though they are continually 

developing from stem cells, are quite different from those that are developing in the young testis; 

these differences may represent a response to the environment that they are in or an alteration in 

the stem cells in the aged rat testis. This work was supported by a grant from CIHR. 
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Sperm capacitation is a maturation step that is essential in order for the spermatozoa to be able to 

fertilize an oocyte. A family of proteins, the Binder of Sperm (BSP), are known to bind choline 

phospholipids in sperm membrane and thus promote capacitation in many species. These 

proteins, secreted by the seminal vesicles, share similar characteristics such as binding to 

gelatine, heparin and glycosaminoglycan (GAG). Recently, BSP-homologous genes have been 

identified in the epididymis of human (BSPH1) and mice (Bsph1 and Bsph2a). The objective of 

the current study was to determine if Bsph1 share some binding characteristics with the other 

BSP proteins and therefore could play a similar role in sperm function. Because a very small 

amount of BSP homologs are found in human and mouse, we produced recombinant Bsph1 

using Origami(DE3) cells which contain a reducing cytosol to help with the folding of the 

proteins in combination with a pET32a vector which adds a thioredoxin tag to the expressed 

proteins to make them more soluble. In order to have pure, proteins, we used an immobilized 

metal ion affinity chromatography (IMAC) purification technique in the presence of urea and 

obtained a good yield of pure proteins. We then tested the binding characteristics of the 

recombinant Bsph1. The preliminary data suggests that Bsph1 binds to gelatine, heparin, 

phosphatidylcholine and sperm membrane. These results demonstrate that the recombinant 

proteins produced seem to have some activity suggesting that they are correctly folded and that 

they share some characteristics with other BSPs. (Supported by NSERC, CIHR and FESP of 

university of Montréal)  
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The primary function of human sperm is to deliver intact genetic material to the oocyte. We 

hypothesize that head sperm proteins play an important role in determining male fertility and 

progeny outcome. Our goal is to determine the protein composition of the fraction of human 

sperm, the fraction that enters the oocyte, using nuclear purification and 1D-PAGE proteomics. 

Ejaculates from two men were assessed. To assess technical variation, the samples were split into 

triplicates, and sperm heads were purified and subsequently lysed. The purified sperm head 

proteins were separated by SDS-PAGE, 15 bands were excised, trypsin digested, and injected on 

a Integrafit capillary column. Eluted peptides were analysed in a mass spectrometer. Of the 309 

identified proteins, 3-9% of proteins differed more than two fold within the technical replicates; 

typically these proteins were of low abundance, comprising from 0.01-0.03% of the total protein; 

in contrast, 33% differed between subjects. A total of 31% of the proteins were nuclear. Of these 

309 proteins, 25 were unique to either subject and 284 were shared. Among these shared 

proteins, 32 differed at least two-fold and reached significance. Interestingly, 22 of the 284 

commonly expressed proteins were involved in the process of reproduction and 11 differed 

significantly; these included highly expressed proteins such as HIST1H1T, ODF3A, SPANXB, 

ACR and TCP11. In contrast, only 8% of the proteins classified in other functional groups 

differed between the two men. These findings suggest that focusing on sperm head proteins 

involved in reproduction may be a useful approach to assess changes in sperm chromatin quality 

that impact on fertility. Supported by CIHR. 
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During embryogenesis, a number of key events regulate the correct patterning of an organism, 

one of them being the correct positioning of internal organs. One of the factors important for this 

process is the homeodomain transcription factor Pitx2c, which is asymmetrically expressed in 

the lateral plate mesoderm. Previous work has shown that the N-terminal domain of Pitx2c is 

important for left-right patterning, in that overexpression of the N-terminus randomizes the 

direction of heart looping. We hypothesize that the overexpresed N-terminus is antagonizing the 

activity of endogenous Pitx2c by competing for binding to critical interaction partner. In order to 

better understand the role of the N-terminal domain, I have set out to identify proteins that 

interact with this domain and then characterize the expression of these proteins in chick 

embryonic tissue. I performed a yeast two-hybrid library screen using the Pitx2c N-terminal 

domain screened against a mouse embryonic cDNA library in order to isolate and identify 

positively interacting partners. A first screen resulted in 23 clones, and a second resulted in 49 

clones. Sequencing of these interacting inserts from the cDNA library has revealed potential 

candidates that will be further tested to confirm this positive interaction. Also, te expression 

patterns in chick embryos of these proteins will be characterized and compared to that of Pitx2c 

with in situ hybridization and immunohistochemistry, followed by functional studies to uncover 

the nature of these interactions and their role in asymmetric oran morphogenesis. 
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Implantation of the developing blastocyst into the uterine luminal epithelium is achieved through 

a complex molecular communication between the pre-implantation embryo and the uterus. 

Various factors have been demonstrated to be important for this interaction. Estrogen signaling is 

known to be essential for proper implantation, however, the effects of estrogen mediated 

blastocyst activation and signalling are not clearly understood. This study aims to examine if 

gene and protein expression within the blastocyst is modulated by the estrogen surge, occurring 

on d3.5 in pregnant mice. Recently, we have highlighted eight genes (ErbB2, Gnb2, Psg23, 

Tns3, Btg1, Lamb2, Mapkapk2, Sdc4) which may be involved in implantation and whose 

expression levels are altered in the absence of the estrogen surge.  These findings, initially 

discovered through a microarray analysis, have been verified by real-time RT-PCR assays in 

three groups of embryos: embryos grown in vivo in mice treated with an estrogen receptor 

inhibitor (ICI), embryos cultured in vitro, devoid of estrogen, from day 2.5, and normal day 3.5 

embryos.  Interestingly, when d2.5 embryos are treated with β-estradiol or 4-OH- estradiol in 

vitro, there is no recovery of the gene expression seen in normal d3.5 embryos. This suggests 

that components of the uterine fluid play an essential role in gene expression, possibly as co-

activators, enhancers, or repressors. Furthermore, immunofluorescence showed ErbB2 protein 

expression localized to the trophoblast membrane and nucleus in normal d3.5 embryos, while ICI 

treated embryos and embryos grown in vitro showed lowered membrane expression and more 

nuclear expression. These findings suggest that estrogen plays a key role in gene and protein 

expression in the pre-implantation embryo and is likely involved in mediating embryo-uterine 

communication. 
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The mouse ovarian surface epithelium is heterogeneous with a β-catenin/Tcf signaling and 

non-signaling cell population. 

Macalister Usongo
1
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Using a β-catenin/Tcf-responsive transgenic reporter (TopGal) mouse, we observed that the 

mouse ovarian surface epithelium (mOSE) is heterogeneous with two populations: a β-

catenin/Tcf signaling (as revealed by detection of the lacZ transgene) and non-signaling cell 

population. We investigated the developmental pattern of β-catenin/Tcf-signaling activity within 

the mOSE. LacZ identified a cell population that covers the surface of the mouse indifferent 

gonad (embryonic day [e] 11.5). LacZ on the gonadal surface becomes sex specific by E12.5 and 

is restricted to the ovary as development proceeds. The proportion of lacZ-positive cells in OSE 

showed an age-dependent decrease from ~20% at postnatal day (P) 1 to a relative constancy of 

0.2% from P21 onwards. Side population (SP) analysis disclosed ten-fold enrichment in the SP 

for lacZ-positive cells. Taken together, these data raise the possibility that some lacZ-positive 

cells may be mOSE progenitor cells. 
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Novel mechanism of translation control during oogenesis 
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3
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Early embryonic development depends on the temporally (and spatially) regulated translation of 

messenger RNAs (mRNAs) that are synthesized and stored by growing oocytes. Although well-

studied in several model organisms, the mechanisms regulating translation of these maternal 

mRNAs are poorly understood in mammals. The stem-loop-binding protein (SLBP) is an 

essential maternal mRNA that is required for synthesis of certain histone subtypes during 

oogenesis in mice. SLBP accumulates slowly during oocyte growth and rapidly during meiotic 

maturation. We previously showed that the increase in SLBP during maturation is due to 

translational activation of Slbp mRNA through a mechanism that includes polyadenylation and 

requires proteasomal activity. We report here that Slbp mRNA becomes stably polyadenylated 

during maturation when proteasomal activity is inhibited and that, in contrast to SLBP, 

accumulation of cyclin B1 during maturation does not require proteasomal activity. This 

suggests that translational activation of Slbp mRNA requires degradation of an inhibitory protein 

that associates directly or indirectly with a sequence in the 3’-untranslated region of the mRNA, 

that this inhibitor does not associate with Ccnb1 mRNA, and that the inhibitor acts a step 

subsequent to polyadenylation of the mRNA. Slbp mRNA and several other mRNAs – but not 

Ccnb1 mRNA – then becomes deadenylated during maturation at the metaphase I – metaphase II 

transition by a proteasome-dependent mechanism. Thus, deadenylation of the mRNA may 

depend on exit from metaphase I and may require its prior translational activity. Despite this 

deadenylation, the amount of Slbp mRNA decreases only slightly during maturation. These 

results identify a previously unsuspected role for protein degradation in the translational 

activation of a subset of mRNAs during oocyte maturation and suggest that deadenylation of 

maternal mRNAs may be mechanistically linked to progression through the meiotic cell cycle.
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TMED2 is highly expressed in the human choriocarcinoma BeWo cell line 

Abeer Zakariyah
1
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, Research Institute of the McGill University 

Health Centre McGill University, Montreal, QC 

Transmembrane Emp24 domain trafficking protein (TMED2) is a member of the p24 family of 

chaperones involved in protein trafficking between the ER and Golgi. TMED2 is found in 

complexes with TMED7, TMED9 and TMED10 and is required for normal levels of these 

proteins. Our lab showed that loss of Tmed2 results in abnormal development of mouse embryos 

and placentas. In Tmed2 mutant embryos, the labyrinth layer of the placenta, which is the site of 

gas and nutrient exchanges between the mother and the fetus, fail to form. The labyrinth layer of 

the mouse placenta is equivalent to the villous tree of human placenta and is essential for a 

successful pregnancy. The aim of this study is to determine if TMED2 is expressed and required 

during human trophoblast differentiation in vitro. The choriocarcinoma cell lines BeWo and 

JEG-3 are widely used for the study of trophoblast differentiation. These cells share many 

properties with villous trophoblast in terms of their morphology, biochemical markers, and 

hormone secretion. However, only BeWo cells fuse to form syncytiotrophoblasts after forskolin 

treatment. We observed 3-fold more TMED2 mRNA and protein levels in BeWo when compared 

with JEG-3 cells. We also show that TMED2 predominantly localized to the ER-Golgi 

intermediate compartment in BEWO cells. Our results suggest that TMED2 mRNA and protein 

is highly expressed in fusogenic BeWo cells compared to non-fusogenic JEG-3 cells. 

Syncytiotrophoblast cells are not found in placentas of mice with mutations in TMED2, 

suggesting that TMED2 and its interacting partners may be required during syncytiotrophoblast 

differentiation. We predict that BeWo cells can be used to investigate the requirement of TMED2 

during syncytiotrophoblast differentiation in vitro.
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CD9 is a surface marker on human male germline stem cells 

Khaled Zohni, Xiangfan Zhang, Seang Lin Tan, Peter Chan, Makoto C. Nagano. 

Department of Obstetrics and Gynecology. McGill University, Montreal, QC, Canada. 

Spermatogonial stem cells (SSCs) are responsible for the lifetime production of sperm, and are 

an important target cell for restoring  male fertility after chemotherapy. In the mouse, we can 

immunologically enrich testis cells for SSCs, expand in culture, cryopreserve, and transplant 

them into the testis of chemically-induced infertile mice, resulting in fertility restoration. 

Although this scheme represents a promising clinical approach to male fertility preservation and 

restoration for cancer survivors, we have virtually no information about biological properties of 

human SSCs. As a first step to realize the above scheme for a clinical application of human 

SSCs, we evaluated the expression of molecules known as mouse SSCs markers in human 

spermatogonia. CD9 is a type IV glycoprotein involved in binding of cells to the extracellular 

matrix and was shown to be mouse SSCs marker. The intense signals were detected in the basal 

compartment of the human seminiferous tubules, which were also stained with a pan-

spermatogonia marker, MAGE A4 (an oncofocalprotein). To test if CD9 can enrich for human 

spermatogonia, we used immunomagnetic cell sorting (MACS). Our results showed 5to 7 

enrichment for human spermatogonia including SSC using CD9. To test if CD9 is expressed on 

human SSCs we used a functional transplantation assay. Our data show that CD9 is expressed on 

human SSCs and thus can be used as a marker for this rare population. 
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