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The Institute for Reproductive Health and Regenerative Medicine at the 
University of Kansas Medical Center hosts the Annual Gilbert S. Greenwald 
Symposium on Reproduction in honor and as a memorial to the life and 
research career of Gilbert S. Greenwald, PhD. Professor Greenwald had an 
illustrious career as a Distinguished Professor at the Medical Center and as 
an internationally recognized reproductive biologist. 

Professor Greenwald received his doctorate from the University of California 
at Berkeley, followed by postdoctoral studies at the Carnegie Institute of 
Embryology in Baltimore. He then moved to his first faculty appointment in 
the Department of Anatomy at the University of Washington. He joined the 
Departments of Obstetrics & Gynecology and Anatomy at the University of 

Kansas Medical Center in 1961 where he held an endowed chair in Research in Human Reproduction. He also 
served as chair of the Department of Physiology at the Medical Center for 16 years (1977-1993).

Professor Greenwald received numerous awards for his outstanding research accomplishments from 
several scientific societies. Among these is the Distinguished Service Award from the Society for the Study 
of Reproduction for his work as one of the founding members and early president of the Society, as well as 
Editor-in-Chief of its journal, Biology of Reproduction. Professor Greenwald also received the Carl Hartman 
Award for a career of outstanding scientific contributions to the field of reproductive biology.

The National Institutes of Health supported his research over his entire career. Professor Greenwald trained 
more than 50 graduate students and postdoctoral fellows and was instrumental in the career development of 
numerous faculty, including several currently holding leadership positions at the University of Kansas Medical 
Center and at other academic institutions throughout the world. He was a true scholar, a superb mentor, and a 
generous friend. Professor Greenwald passed away on August 26, 2004.
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Sponsors
Pola Greenwald
Douglas Greenwald

Peter T. Bohan Fund
Department of Molecular & Integrative Physiology 

 
Kansas Intellectual and Developmental Disabilities Research Center

Institute for Reproductive Health & Regenerative Medicine

 

Sponsors & Volunteers 
Sincere thanks to our generous sponsors and 
volunteers for making this event possible.

Volunteers
Pengli Bu, PhD, Postdoctoral Fellow
Damayanti Chakraborty, PhD, Postdoctoral Fellow
Caitlin Linscheid, BS, Graduate Student 
Wei Cui, PhD, Postdoctoral Fellow
Pramod Dhakal, DVM, PhD, Postdoctoral Fellow
Jessica Rossol-Allison, PhD, Postdoctoral Fellow
Julie Mitchell, BS, Graduate Student
Cailin Wilson, MS, Graduate Student
Faezeh Koohestani, PhD, Postdoctoral Fellow 
Wei-Ting Hung, MS, Graduate Student   
Kaiyu Kubota, PhD, Postdoctoral Fellow
Lei Qiu, MS, Graduate Student
Pratik Home, PhD, Postdoctoral Fellow 
Stephen Renaud, PhD, Postdoctoral Fellow
Ganeshkumar Rajendran, PhD, Research Associate

Donald C. Johnson Scholar Fund

 

KUMC School of Medicine Administration 

Beth Greenwald Jordan

Kansas IDeA Network of Biomedical Research Excellence
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MEMBERS:  

Katherine F. Roby, PhD (Chair)
Research Associate Professor of Anatomy

Udayan Apte, PhD
Assistant Professor of Pharmacology

Adam Krieg, PhD
Assistant Professor of Obstetrics and Gynecology

Ajay Nangia, MBBS
Associate Professor of Urology

Warren Nothnick, PhD, H.C.L.D.
Professor of Physiology

Brian Petroff, DVM, PhD
Associate Professor of Internal Medicine

Jay Vivian, PhD
Research Associate Professor of Pathology

Lei Qiu, MS, Graduate Student (Trainee Representative)
Pathology/Obstetrics and Gynecology

Stephen Renaud, PhD (Trainee Representative)
Postdoctoral Fellow, Pathology

EVENT SUPPORT STAFF:  Institute for Reproductive Health and 
     Regenerative Medicine
     Martin Graham, Administrative Assistant 
     Lesley Shriver, Senior Administrative Assistant 
     Stacy McClure, Associate Director of Administration
     

Organizing Committee
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Harry Weitlauf, MD
Texas Tech University

Osborn Address

James Cross, PhD
University of Calgary

B. Anne Croy, DVM, PhD
University of Guelph

Mary Hunzicker-Dunn, 
PhD

Northwestern University
Feinberg School of 

Medicine

Kevin Osteen, PhD
Vanderbilt University

Richard Stouffer, PhD
Oregon Health & Science 

University

Neena Schwartz, PhD
Northwestern University

Shyamal K. Roy, PhD
University of Nebraska

Osborn Address

Sally Camper, PhD
University of Michigan

Thaddeus Golos, PhD
Wisconsin Regional 

Primate Center

Matthew Hardy, PhD
Population Council

Joy Pate, PhD
Ohio State University

John Robinson, PhD
Ohio State University

2005

Geula Gibori, PhD
University of Illinois at

Chicago
Osborn Address

Robert Braun, PhD
University of Washington

Susan Fisher, PhD
University of California-

San Fransisco

Fred Karsch, PhD
University of Michigan

John Schimenti, PhD
Cornell University

Teresa Woodruff, PhD
Northwestern University

2006

John J. Eppig, PhD
The Jackson Laboratory

Osborn Address

Indrani Bagchi, PhD
University of Illinois-

Champaign

E. Mitchell Eddy, PhD
National Institute of 

Environmental Health  
& Safety

Patricia Hunt, PhD
Washington State 

University

Mark S. Roberson, PhD
Cornell University

Carole R. Mendelson, PhD
The University of Texas 
Southwestern Medical 

Center

Bruce D. Murphy, PhD
University of Montreal

2007

Plenary Speakers 
2004

Symposium History

David Page, MD
Howard Hughes Medical 

Institute
MIT, Boston, MA
Osborn Address

Jon Levine, PhD
Northwestern

University
Evanston, IL

Ina Dobrinski, M.V.Sc., 
PhD

University of Pennsylvania
Philadelphia, PA

John Peluso, PhD
University of Connecticut

Farmington, CT

Miles Wilkinson, PhD
MD Anderson Cancer 

Center
Houston, Texas

Nasser Chegini, PhD
University of Florida

Gainesville, Fl

2008

Jerome Strauss III, MD, 
PhD

Virginia Commonwealth 
University

Osborn Address

Alberto Darszon PhD
National Autonomous
University of Mexico 

Louis DePaolo, PhD
Eunice Kennedy Shriver 

NICHD, NIH 

Keith Latham, PhD
Temple University 

 

2009

2010
Marco Conti, MD 

University of California-
San Fransisco 

Osborn Address

Romana A. Nowak, PhD 
University of Ilinois

Susan S. Suarez, MS, 
PhD

Cornell University

John Davis, PhD
University of Nebraska 

Medical Center

Sergio R. Ojeda, DVM 
Oregon National Primate 

Research Center

Stephen A. Krawetz, PhD
Wayne State University

Gil G. Mor, MD, MSc, PhD
Yale University

Ajay Nangia, MD
University of Kansas 

Medical Center 

Stephanie Seminara, MD
Massachusetts General 

Hospital, Harvard Medical 
School 

Thomas Spencer, PhD
Texas A&M University

2009 (continued)
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Symposium History
Plenary Speakers 

2011
Kenneth S. Korach, PhD, NIEHS/NIH

Keynote Lecture

Blanche Capel, PhD, Duke University Medical Center

Aaron J.W. Hsueh, PhD, Stanford University School of 
Medicine

Asgi T. Fazleabas, PhD, Michigan State University

Yaacov Barak, PhD, University of Pittsburgh

Tony M. Plant, PhD, University of Pittsburgh

2012
R. Michael Roberts, PhD, University of Missouri-

Columbia
Keynote Lecture

Kyle Orwig, PhD, University of Pittsburgh

Bruce D. Murphy, PhD, University of Montreal

Francesco DeMayo, PhD, Baylor College of Medicine

Yoel Sadovsky, PhD, University of Pittsburgh
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THURSDAY, OCTOBER 17th University of Kansas Medical Center 
3901 Rainbow Blvd., Kansas City, KS 66160

4:30 - 5:00 p.m. Registration, G013 School of Nursing (SON)

5:00 - 5:10 p.m. Welcome/Introductory Remarks (Paul F. Terranova, PhD)
5:10 - 6:15 p.m. Keynote Address - Martin M. Matzuk, MD, PhD, Baylor College 

of Medicine (T. Rajendra Kumar, PhD)
“Genetic Manipulation of the Mouse for Translational Studies in 
Reproductive Medicine”

6:30 - 9:00 p.m. Reception, Beller 1005-1009, Hemenway Building
7:00 - 9:00 p.m. Poster Session, Beller 1001-1003, Hemenway Building

FRIDAY, OCTOBER 18th Kansas City Public Library - Central (Downtown) 
14 West 10th St., Kansas City, MO 64108 
Helzberg Auditorium, 5th Floor 
(Parking garage located on NW corner of 10th & Baltimore, just 
West of library)

7:30 - 8:00 a.m. Breakfast
8:00 - 8:05 a.m. Introductory Remarks (Katherine F. Roby, PhD)

Session I 
8:05 - 8:50 a.m. Louis J. Muglia, MD, PhD, University of Cincinnati College of 

Medicine (Caitlin Linscheid, BS)
“Preventing Prematurity: Human Evolution, Genetics, and Birth 
Timing”

8:50 - 9:20 a.m. Kartik Shankar, PhD, University of Arkansas for Medical 
Sciences (Pratik Home, PhD)

“Maternal Obesity and Developmental Programming: A 
Translational Perspective”

9:00 - 9:35 a.m. Trainee Oral Presentation: Penghua Yang, PhD, 
Postdoctoral Fellow, University of Missouri-Columbia (Cliff 
Mason, PhD)
“Different Response to Oxidative/Reductive Stress in Umbilical 
Cord Fibroblast Derived from Preeclampsia Patients”

9:35 - 9:55 a.m. Morning Break (Refreshments)

Session II
9:55 - 10:40 a.m. Frederick vom Saal, PhD, University of Missouri-Columbia 

(Pramod Dhakal, PhD)
“Fetal Exposure to Bisphenol A: Adverse Effects on Reproductive 
and Metabolic Systems and Why the FDA is Ignoring These 
Findings”

 Program Schedule
10:40 - 11:10 a.m. Aileen Keating, PhD, Iowa University (Cailin Wilson, MS)

“Phosphatidylinositol-3 Kinase Signaling Involvement with Ovarian 
Xenobiotic Metabolism”

11:10 - 11:25 a.m. Trainee Oral Presentation: Lei Qiu, MS, Graduate Student, 
University of Kansas Medical Center (Brian Petroff, DVM, PhD)
“The Histone Demethylase JMJD2B Contributes to Ovarian Cancer 
Metastasis in Hypoxia”

Session III  
11:25 - 12:10 a.m. Shoukhrat Mitalipov, PhD, Oregon Health and Science 

University (Damayanti Chakraborty, PhD)
“Reproductive and Reprogramming Strategies for Treatment of 
mtDNA Disease”

12:10 p.m. Dismiss for Lunch (Katherine Roby, PhD)
12:10 - 1:00 p.m. LUNCH (and Trainee-Speaker Lunch Interaction) 
1:00 - 1:30 p.m. Break
1:30 - 2:00 p.m. Ryan Cabot, PhD, Purdue University (Jessica Rossol-Allison, 

PhD)
“Histone Methylation and Embryo Development”

2:00 - 2:15 p.m. Trainee Oral Presentation: Stephen Renaud, PhD, Postdoctoral 
Fellow, University of Kansas Medical Center (Soumen Paul, 
PhD)
“The Conserved Zinc Finger Transcription Factor OVO-like 1 
Regulates Trophoblast Syncytialization”

Session IV  

2:15 - 3:00 p.m. Mary Hunzicker-Dunn, PhD, Washington State University (Wei-
Ting Hung, MS)
“Tale of How FSH Hijacks Unexpected Signaling Pathways to 
Regulate Gene Expression in Granulosa Cells”

3:00 - 3:20 p.m. Afternoon Break
3:20 - 4:05 p.m. Derek Boerboom, DVM, PhD, University of Montreal (Faezeh 

Koohestani, PhD)
“WNT Signaling in Ovarian Follicle Development and Function”

4:05 - 4:20 p.m. Trainee Oral Presentation: Adam F. Summers, PhD, Postdoctoral 
Fellow, University of Nebraska-Lincoln (Katherine Swenson-
Fields, PhD)
“Altered Theca Cell Gene Expression and Ovarian Follicular 
Development in Cows with Follicular Fluid Androgen Excess”

4:20 - 4:30 p.m. Trainee Poster Award Presentations & Closing Remarks
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Hemenway Life Sciences 
Innovation Center

(HLSIC)

6:30 - 9 pm Reception
7-9 pm Poster Session

Beller Conference 
Center, 1st Floor HLSIC

Parking

5 pm Keynote 
Lecture

Rm G013 School 
of Nursing (SON)

KUMC Campus Map

The University of Kansas Medical Center is located at 39th & Rainbow in Kansas City, Kansas.  
Parking is available in the HLSIC Parking Lot, shown below in lavendar.  You can only enter 
the parking lot coming from the east (heading West) on 39th St., so if you take Rainbow to 
39th St., you will need to drive East on 39th St. then turn around to head West on 39th.  

   Hemenway Life Sciences Innovation Center (HLSIC)    
   2146 E. 39th Street
   Kansas City, KS 66160
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Kansas City Map
The Kansas City Public Library - Central 
is located on the Northeast corner of W. 
10th and Baltimore in downtown Kansas 
City, MO.  The parking garage is West 
of the library, on the Northwest corner 
of W. 10th and Baltimore.   Parking for 
our event is free - let the attendant know 
you’re with the Greenwald Symposium. 

Enter the library at the main entrance 
on W. 10th, and take the elevator to the 
Helzberg Auditorium on the 5th Floor.

PARKING 
GARAGE

(enter off Baltimore)

B
a
l
t
i

m
o
r
e

The Kansas City 
Public Library

14 West 10th St.
Kansas City, MO 64105

(Main entrance on W. 10th)

HOTEL PHILLIPS
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Venue Information
The Kansas City Public Library - Central

The Kansas City Public Library system consists of a central library, nine 
branches, and an outreach services program serving a constituency of over 250,000 in Kansas City, 
Missouri. In addition to providing library services to residents, the Library also serves as a resource 
for the 1.7 million metropolitan residents of greater Kansas City. 

In 2004, the Kansas City Public Library - Central moved into the former First National Bank building at 
10th and Baltimore in downtown Kansas City, Missouri. The century-old building, a true masterpiece 
of craftsmanship with its marble columns, bronze doors and ornate mouldings, required remodeling 
and a fifth floor addition, but provided the framework for a modern and impressive urban library.  The 
location features state-of-the-art technology, improved and increased services, meeting rooms, a 
screening room, a coffee shop and much more, all within the walls of a building originally constructed 
to convey a sense of strength and continuity. It is upon that foundation the Library places its vision for 
the next century to come.

Facts About the Library

•The Kansas City Public Library has ten locations.
•The Central Library is the largest facility, housing resources, special collections and administrative 
offices.
•More than 2,348,408 materials were checked out during the last fiscal year.
•The Inter Library Loan department loaned out 115,846 items last year to other libraries. 
•2,492,118 customers used the Library system last year.
•The Library system counts 1,147,278 items in its holdings.

Helzberg Auditorium
The Library’s most versatile meeting space, the Helzberg Auditorium is 
located on the 5th floor of the library. Helzberg is also aggressively styled 
with contemporary and clean lines for an energetic atmosphere, and features 
performance quality acoustics using cork flooring and specially designed 
ceiling elements, built-in AV system, and floor-to-ceiling windows on multiple 
sides that provide natural lighting.

Gladys Feld Helzberg
Gladys Feld Helzberg was the wife of the late Barnett C. Helzberg, Sr, of Helzberg Diamonds. 
Helzberg jewelry store was founded in 1915 by the late Morris Helzberg, in Kansas City, Kan., and 
expanded to a regional market by Barnett C. Helzberg, Sr. Gladys was an active member of the 
Kansas City Chapter of the Association for Women in Communications and one of the founders of 
Veterans’ Voices. The Gladys Feld Helzberg Scholarship Fund was established in 1960 for talented 
journalism students and is administered by the University of Kansas endowment fund. She was also 
the founder of the Greater Kansas City chapter of the Brandeis Women’s Committee.
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Martin M. Matzuk, M.D., Ph.D. is the Director of the Center for Drug Discovery 
and Stuart A. Wallace Chair and Professor in the Department of Pathology and 
Immunology at Baylor College of Medicine. Dr. Matzuk earned his M.D. and 
Ph.D. from Washington University School of Medicine, performed residency 
training in pathology at the University of Pennsylvania, is a board-certified Clinical 
Pathologist, and has been Director of Clinical Chemistry at Ben Taub General 
Hospital since 1993. He has mentored over 40 students, postdocs, and medical 
fellows in his two decade tenure at Baylor College of Medicine. His research 
focuses on deciphering germ cell, TGF-beta superfamily, hormonal, and small 
RNA signaling pathways in male and female fertility and reproductive cancers, 
and he has generated over 100 mouse models to study these processes. Dr. 
Matzuk has co-authored more than 300 papers, including 25 papers in Cell, 
Nature, and Science journals, and he holds 12 patents for his biomedical 
research discoveries. His honors include the Richard E. Weitzman Award from 
the Endocrine Society, the HypoCCS Award from Eli Lilly, the Society for the 
Study of Reproduction Research Award, the Pfizer Outstanding Investigator 
Award from the American Society for Investigative Pathology, the Roy O. Greep 
Award from The Endocrine Society, a MERIT award from the National Institutes 
of Health, and the 5th International Fundacion IVI Award for the Best Basic 
Research Record in Reproductive Medicine. 

Martin M. Matzuk, PhD
Stuart A. Wallace Chair and Professor of Pathology and Immunology 
Baylor College of Medicine 
Director of Clinical Chemistry 
Ben Taub General Hospital
 
“Genetic Manipulation of the Mouse for 
Translational Studies in Reproductive Medicine”

Keynote Address

Speaker Information
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Louis J. Muglia, MD, PhD 
Professor of Pediatrics, Obstetrics and Gynecology 
University of Cincinnati College of Medicine 
Cincinnati Children’s Hospital Medical Center
“Preventing Prematurity: Human Evolution, Genetics, and Birth Timing”

Dr. Muglia is Co-Director of the Perinatal Institute and Director of the Center for Prevention of 
Preterm Birth at Cincinnati Children’s Hospital Medical Center, and Professor of Pediatrics at 
the University of Cincinnati College of Medicine.  Prior to this position, he was Edward Claiborne 
Stahlman Professor and Vice Chair for Research Affairs in Pediatrics at Vanderbilt University 
Medical Center. 

 Dr. Muglia has pioneered the in vivo analyses of regulation of the endocrine stress response and the molecular 
pathways leading to birth using novel genetically altered mutant mice. These studies have elucidated the importance 
of corticotropin-releasing hormone, glucocorticoids, and prostaglandins in neuroendocrine modulation, behavior, 
and perinatal adaptation.  These studies have evolved over the last decade to specifically focus on the mechanisms 
controlling the timing for birth in humans using genetics and comparative genomics. The composition of the biological 
clock metering the duration of human gestation remains a central question in reproductive biology.   The goal of the 
Muglia laboratory is to understand the molecular timing machinery comprising this biological clock to prevent or better 
treat human preterm labor and delivery.
 Among Dr. Muglia’s achievements are more than 170 publications and many awards, including a Burroughs 
Wellcome Fund Career Development Award in the Biomedical Sciences, the Society of Pediatric Research Young 
Investigator Award, and election to the American Society for Clinical Investigation. In 2010, Dr. Muglia was elected 
to Fellow in the American Association for the advancement of Science. He is an active member of the Society for 
Pediatric Research, Society for Neuroscience, and the Pediatric Endocrine Society. Dr. Muglia currently serves as 
chair of the Board of Scientific Counselors for the Eunice Kennedy Shriver National Institute of Child Health and 
Human Development of the National Institutes of Health.
 Dr. Muglia earned his Doctor of Medicine (1988) and Doctor of Philosophy (1986) degrees from the University 
of Chicago. He received a Bachelor of Science degree in biophysics from the University of Michigan in 1981.

Session I

Kartik Shankar, PhD
Associate Professor, Department of Pediatrics, Arkansas Children’s Nutrition Center, 
University of Arkansas for Medical Sciences
“Maternal Obesity and Developmental Programming: A Translational 
Perspective”

Dr. Kartik Shankar is currently an Associate Professor in the Department of Pediatrics at the 
University of Arkansas for Medical Sciences. He is also an Investigator at the USDA- Arkansas 

Children’s Nutrition Center and Director of the Genomic Sequencing and Bioinformatics facility at the ACNC. Dr. 
Shankar received his PhD in Toxicology from the University of Louisiana at Monroe in 2003.  He completed his post-
doctoral training in nutrition and metabolism at the Arkansas Children’s Nutrition Center in 2005, and joined the faculty 
as Instructor in the Department of Pharmacology & Toxicology at UAMS. In 2008, Dr. Shankar joined the UAMS, 
Department of Pediatrics as Assistant Professor in the tenure-track. Dr. Shankar was promoted to Associate Professor 
with tenure within the Department of Pediatrics in 2013. 
 Dr. Shankar’s research centers on understanding the programming of obesity and metabolic disease in utero. 
Specifically, his group conducts translational research examining the nature and mechanisms by which maternal 
obesity impacts the offspring.  These studies originally involved developing a rat model designed to address the 
influence of gestational obesity, and are currently examining the mechanisms of early developmental programming 
on offspring metabolism in a translational fashion. To this end, in collaboration with a team of clinical and basic 
researchers at the ACNC, he serves a Co-I on the Glowing Study (a longitudinal study of mothers and infants). His 
current research emphasis is on understanding the transcriptomic and epigenetic/epigenomic changes in mother and 
child, by leveraging large-scale genomic techniques. Dr. Shankar’s group is primarily funded through grants from the 
NIDDK-NIH and the USDA- Agricultural Research Service.  Dr. Shankar’s research has resulted in the publication of 
55 peer-reviewed scientific articles, 4 book chapters and other invited publications. 
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Frederick vom Saal, PhD
Curators’ Professor, Division of Biological Sciences 
University of Missouri-Columbia 
“Fetal Exposure to Bisphenol A: Adverse Effects on Reproductive and 
Metabolic Systems and Why the FDA is Ignoring These Findings”  

Dr. Fred vom Saal is a Curators’ Professor of biology at the University of Missouri-
Columbia.  He received a PhD in neuroscience from Rutgers and was a postdoc at 
the Institute of Reproductive Biology at the University of Texas-Austin, after which he 

joined the faculty at the University of Missouri.  He is a current member of the ICER NIH grant review 
panel and served on the National Academy of Sciences Committee on Hormonally Active Agents in 
the Environment. He is an elected fellow of the American Association for the Advancement of Science, 
a recipient of the Heinz Foundation Award in environmental science, the Environmental Health Hero 
Award from the CleanMed Association, and the Upstream Award from the Jenifer Altman Foundation.

Since the 1990s, Dr. vom Saal began conducting research concerning low level exposures to 
estrogenic chemicals, such as bisphenol A (BPA) used in plastic and other products, and drugs, such 
as ethinylestradio and diethylstilbestrol. These endocrine disrupting chemicals mimic or antagonize the 
action of endogenous hormones required for normal fetal development. The focus of current research 
is on the pharmacokinetics of BPA at different life stages, and effects during fetal life on the urogenital 
system and metabolic processes. His research is funded by grants from the National Institute of 
Environmental Health Sciences.

Aileen Keating, PhD
Assistant Professor, Department of Animal Science 
Iowa State University 
“Phosphatidylinositol-3 Kinase Signaling Involvement in Ovarian Xenobiotic 
Metabolism” 

Aileen Keating received her Ph.D. in Biochemistry from the National University of Ireland, Galway 
where she held a Teagasc-Walsh fellowship for her doctoral work.  She completed postdoctoral 
training at both the University of Alberta and the University of Arizona.   In May 2010, she was 
appointed to the faculty at Iowa State University as an Assistant Professor.  
 
Dr. Keating’s research is focused on the toxic impacts of chemical exposures on the ovary.  
Specifically, she is investigating the mechanistic events that lead to ovarian failure as a consequence 
of 4-vinylcyclohexene diepoxide (VCD), 7,12-dimethylbenz[a]anthracene (DMBA) or phosphoramide 
mustard (PM) exposures.  Her interests also include ovarian biotransformation of ovotoxicants and 
regulation thereof.     

Session II
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Shoukhrat Mitalipov, PhD
Senior Scientist, Division of Reproductive and Developmental Sciences 
Oregon National Primate Research Center 
Oregon Health and Science University 
“Reproductive and Reprogramming Strategies for Treatment of mtDNA 
Disease”

Shoukhrat Mitalipov is a Senior Scientist/Professor in the Division of Reproductive & Developmental 
Sciences at Oregon National Primate Research Center, Oregon Health & Science University. He also 
holds joint appointments at the Oregon Stem Cell Center and Departments of Biomedical Engineering, 
Obstetrics & Gynecology and Molecular & Medical Genetics, OHSU. Dr. Mitalipov earned his Ph.D. 
degree in Developmental & Stem Cell Biology at the Research Center for Medical Genetics, in Moscow, 
Russia. He came to Utah State University in 1995 to conduct his postdoctoral research in stem cell and 
developmental biology and moved to OHSU in 1998. 
 The main research interest is to understand the mechanisms of genetic and epigenetic 
reprogramming of aged somatic cells to the totipotent and pluripotent states following somatic cell 
nuclear transfer (SCNT). Another objective is to develop novel germ line gene therapy approaches for 
the treatment of inherited human diseases. 

Ryan A. Cabot, PhD
Associate Professor, Department of Animal Sciences 
Purdue University 
“Histone Methylation and Embryo Development”
 

Ryan Cabot earned his PhD in Reproductive Biology at the University of Missouri.  After postdoctoral 
training at the Ludwig Maximilians Univerisität in Munich, Germany, Dr. Cabot joined the faculty of 
the Department of Animal Sciences at Purdue University in 2004.  Dr. Cabot’s research program is 
focused on determining molecular networks that control mammalian embryo development.  His group 
has investigated the mechanisms by which changes in specific epigenetic modifications are mediated 
during the first week of porcine embryo development.  His lab has also examined the transport 
pathways by which intracellular proteins (e.g., transcription factors and epigenetic modifiers) shuttle 
between nuclear and cytoplasmic compartments in the developing embryo, and how these transport 
pathways may serve a regulatory role during development.

Session III
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Mary Hunzicker-Dunn, PhD
Edward R. Meyer Distinguished Professor, School of Molecular Biosciences 
Washington State University  
“Tale of How FSH Hijacks Unexpected Signaling Pathways to Regulate Gene 
Expression in Granulosa Cells”

Mary Hunzicker-Dunn received her PhD in Physiology from the University of Illinois, 
Champaign/Urbana, working with Andrew Nalbandov. Her postdoctoral studies at Northwestern 

University Feinberg School of Medicine, under the guidance of Lutz Birnbaumer, focused on desensitization of 
the luteinizing hormone receptor in rat and rabbit ovarian follicle models. She completed a second postdoctoral 
study with Richard A Jungmann also at Northwestern, focusing on protein kinase A (PKA) signaling in ovarian 
cells. She joined the faculty at Northwestern as an Assistant Professor in 1978, in the Department of Molecular 
Biology which morphed into the Department of Cell and Molecular Biology, was promoted to Associate Professor 
in 1981, granted tenure in 1984, and promoted to Professor in 1990. In 2006, she relocated to Washington State 
University as the Edward R Meyer Distinguished Professor in the School of Molecular Biosciences.
 She has served the NIH as a member of the Clinical Sciences 3 Study Section, Biochemical Endocrinology 
Study Section, and Cellular Molecular and Integrative Reproductive Study Section, Chairing the latter from 2007-
2009. She served the Society of the Study of Reproduction as a Member of the Board of Directors (1987-1990), 
President-Elect and President (2003-2004), and chaired numerous committees of the Society.  She also co-
chaired the 1980 Ovarian Workshop, and chaired the Women in Endocrinolgy Program of the Endocrine Society 
(1999-2001) and the Chicago Signal Transduction Symposium (2001-2005).  She served as Associate Editor of 
Molecular Endocrinology from 2003-2008 and of Biology of Reproduction from 2009-2013.
She has been continuously funded since 1978 by the NIH and/or the USDA.  Her research focus was initially on 
the cellular mechanisms of desensitization of the luteinizing hormone receptor in ovarian granulosa cells. The 
current focus of her laboratory is on the cellular mechanisms by which follicle stimulating hormone and luteinizing 
hormone signal in granulosa cells to regulate gene expression. 

Derek Boerboom, DVM, PhD
Associate Professor, Centre de Recherche en Reproduction Animale 
Departement de Biomedicine Veterinaire 
University of Montreal, Canada 
“WNT Signaling in Ovarian Follicle Development and Function”

Derek Boerboom is an associate professor at the Faculty of Veterinary Medicine, 
Université de Montréal.  He received his Ph.D in Molecular Biology in 2000 and 
a D.V.M. in 2002, both from Université de Montréal.  His postdoctoral studies on 
transgenesis and ovarian follicle development were conducted in JoAnne Richards’ 

lab at Baylor College of Medicine.  His current research program on WNT signaling in the mammalian gonad 
is aimed at elucidating the physiological functions of this poorly-understood class of signaling molecules 
in processes such as ovarian folliculogenesis, spermatogonial stem cell activity, and gonadal cancer 
development.  This work is funded by the Canadian Institutes of Health Research (CIHR) and the National 
Science and Engineering Research Council.  He is also the holder of the Canada Research Chair in Ovarian 
Molecular Biology and Functional Genomics.

Dr. Boerboom currently serves on the editorial boards of Endocrinology and Biology of Reproduction, in 
addition to a CIHR grant committee.  His service and numerous early-career research accomplishments have 
been recognized by the Society for the Study of Reproduction, which presented him the New Investigator 
Award in 2011.
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Abstract Titles 

*indicates participation in the Trainee Poster Competition

1. * Effects of Hyperleptinemia During Pregnancy on Mouse Offspring.  Omonseigho O. Esangbedo, Kathleen 
A. Pennington, Kelly E. Pollock, Jennifer A. Kaiser and Laura Clamon Schulz.  University of Missouri, 
Columbia, MO, USA

2. * Effects of Hyperleptinemia During Pregnancy on Mouse Offspring Behavior.  Kelly E. Pollock, Kathleen A. 
Pennington, Omonseigho O. Esangbedo, Dennis Miller and Laura Clamon Schulz. University of Missouri, 
Columbia, MO, USA

3. * Dynamic Regulation of AP-1 Transcriptional Complexes Directs Trophoblast Differentiation. Kaiyu 
Kubota, M.A. Karim Rumi, Lindsey N. Kent, and Michael J. Soares.  Institute for Reproductive Health and 
Regenerative Medicine, Department of Pathology and Laboratory Medicine, University of Kansas Medical 
Center, Kansas City, KS.

4. * Epigenetic Involvement of the Histone H3K9 Demethylase KDM3A in Trophoblast Stem Cell Adaptations 
to Hypoxia. Damayanti Chakraborty, M.A. Karim Rumi, Adam J. Krieg, and Michael J. Soares, Institute for 
Reproductive Health and Regenerative Medicine, Departments of Pathology and Laboratory Medicine and 
Obstetrics & Gynecology, University of Kansas Medical Center, Kansas City, KS 

5. * TEAD4 Promotes Stemness and Proliferation in Trophoblast Progenitors During Mammalian Placental 
Development.  Biswarup Saha, Pratik Home, Arindam Pal, Biraj Mahato, Soma Ray and Soumen Paul.  
Department of Pathology & Laboratory Medicine, Institute of Reproductive Health and Regenerative 
Medicine, University of Kansas Medical Center, Kansas City, Kansas, USA.

6. The Conserved Zinc Finger Transcription Factor OVO-like 1 Regulates Trophoblast Syncytialization. 
Stephen J. Renaud, M.A. Karim Rumi, Jay L. Vivian, and Michael J. Soares. Institute for Reproductive 
Health and Regenerative Medicine, Department of Pathology and Laboratory Medicine, University of 
Kansas Medical Center, Kansas City, KS.

7. Different Response to Oxidative/Reductive Stress in Umbilical Cord Fibroblast Derived from Preeclampsia 
Patients.  Penghua Yang1.2, Toshihiko Ezashi2, Aihua Dai2, Ye Yuan2, Danny J. Schust3, Sambasiva 
R. Brahmasani2.4, R. Michael Roberts2.5.6       1College of Life Science, University of Yangtze, Jingzhou, 
Hubei, P.R. China 434025; 2Division of Animal Sciences, University of Missouri, Columbia, MO 65211; 
3Department of Obstetrics, Gynecology, & Women’s Health, University of Missouri, Columbia, MO 65211; 
4Centre for Cellular and Molecular Biology, Hyderabad, India 500007; 5Bond Life Sciences Center, 
University of Missouri, Columbia, MO 65211; 6Department of Biochemistry, University of Missouri, 
Columbia, MO 65211, U.S.A. 

8. Implications of PCP4 Expression on Contractility of Human Myometrial Smooth Muscle Cells.  Clifford W 
Mason, Gene T. Lee, Lily He, Yafeng Dong, Hui Zhou, and Carl P. Weiner.  Institute for Reproductive Health 
and Regenerative Medicine, Department of Obstetrics and Gynecology, University of Kansas Medical 
Center, Kansas City, KS
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9. Maternal Plasma Cell Free RNAs In Preterm Birth Prediction.  Yafeng Dong Ph.D., Carl P. Weiner M.D., Hui 
Zhou M.D., Clifford Mason Ph.D., Nan Yu M.D., Zheng Wang M.D., Wei Huang M.D., University of Kansas, 
Obstetrics and Gynecology Department, Kansas City, KS, 66160

10. Space Flight Induces Ovary Disruption and Down-Regulation of Estrogen Receptor Alpha Gene and 
Protein Expression in the Female Reproductive System. Lesya M. Holets 1,Vijayalaxmi Gupta 1 , Katherine 
F. Roby2,3, Clare Prohaska, Joseph S.Tash 1, , 1Dept. Mol. & Integr. Physiology, 2Dept. of Anatomy & Cell 
Biol., 3Institute for Reproductive Health and Regenerative Medicine, University of  Kansas Medical Center, 
Kansas City, KS.

11. In Situ Hybridization Analysis of Altered miRNA Expression in the Hamster Uterus Following Neonatal 
Exposure to Diethylstilbestrol. William J. Hendry, Justin A. Sullivan, and Isabel R. Hendry.  Department of 
Biological Sciences, Wichita State University, Wichita, KS.

12. * Prolactin-like Protein-J Biology in Leydig Cells: Intracellular Targeting and Evolutionary Origins.  Pengli 
Bu, M.A.K. Rumi, and Michael J. Soares, Institute for Reproductive Health and Regenerative Medicine, 
University of Kansas Medical Center, Kansas City, Kansas 66160

13. KU-AS-272, a Potential Single-dose Sterilant for Cats and Dogs, Blocks Spermatogenesis Efficiently 
in Adult Male Rats, But May Need Higher Dose in 30d Old Male Rats.  Vijayalaxmi Gupta1, Katherine 
F. Roby2, 3 , Michael Baltezor7, Colleen Flynn7, Brian Kern1,Todd Hall1, Sudhakar Jakkaraj4, 5, Ramappa 
Chakrasali4, 5, Gunda I. Georg4, 5, Melinda Broward7, Robyn Wood6, Scott Weir6, Joseph S. Tash1    1Dept. of 
Molecular & Integrative Physiology, 2Institute for Reproductive Health and Regenerative Medicine, 3Dept. of 
Anatomy & Cell Biology, University of Kansas Medical Center, Kansas City, KS, 4Dept. Medicinal Chemistry, 
and Institute for Therapeutics Discovery & Development University of Minnesota, Minneapolis, MN, 5Dept. 
of Medicinal Chemistry, University of Kansas, Lawrence, KS, 6Institute for Advancing Medical Innovation, 
University of Kansas, Lawrence, KS, 7Biotechnology Innovation and Optimization Center, University of 
Kansas, Lawrence, KS

14. * A Role for Shared Placenta/Tumor Antigen Specific T Cells in Altering the Risk of Cancer in Parous 
Mothers. Susmita Jasti1, Sheikh Alam1, Vargheese Chennathukuzhi2, Thomas Yankee3, Brian K. Petroff4 
and Margaret G. Petroff1. Departments of 1Anatomy and Cell Biology, 2Molecular and Integrative 
Physiology, 3Microbiology, Molecular Genetics and Immunology and 4Internal Medicine, University of 
Kansas Medical Center, Kansas City, KS.

15. *Redefining the Stages of Human T Cell Development with Multi-Color Flow Cytometry.  Julie Mitchell and 
Thomas Yankee.  Department of Microbiology, Molecular Genetics, and Immunology, University of Kansas 
Medical Center, Kansas City, KS.

16. * Dot1L Regulates the Cytokine Profile of Activated CD4+ T-cells.  Jessica Rossol-Allison1,2,3, James Oli-
ver1,3, Mingcai Zhang1,3, Patrick E. Fields1,2,3   Department of Pathology & Laboratory Medicine1, the Kidney 
Institute2, and the Institute for Reproductive Health and Regenerative Medicine3 at the University of Kansas 
Medical Center, Kansas City, KS  66210 

17. Targeted Esr1 Knockout in the Rat Using Zinc Finger Nuclease Mediated Genome Editing.  M.A. Karim 
Rumi, Pramod Dhakal, Kaiyu Kubota, Tianhua Lei, Melissa A. Larson, Michael W. Wolfe, Katherine F. Roby, 
Jay L. Vivian and Michael J. Soares. Institute for Reproductive Health and Regenerative Medicine, Depart-
ments of Pathology & Laboratory Medicine, Molecular & Integrative Physiology, and Anatomy & Cell Biol-
ogy, University of Kansas Medical Center, Kansas City, KS
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18. * A Functional Spheroid Assay to Measure the Contribution of JMJD2B to Ovarian Cancer Progression.  
Cailin Wilson1,2, Lei Qiu1,2, Yan Hong1, Adam J. Krieg1,2.  1Department of Obstetrics and Gynecology, 
2Department of Pathology and Laboratory Medicine, University of Kansas Medical Center, Kansas City, KS, 
USA  

19. Adenosine A3 Receptor Signaling Inhibits Stem-like Properties of Osteosarcoma.  Swathi V. Iyer, Neeraj 
Agarwal, Alejandro Parrales, and Tomoo Iwakuma, Department of Cancer Biology, University of Kansas 
Medical Center, Kansas City, KS, USA. 

20. The Histone Demethylase JMJD2B Contributes to Ovarian Cancer Metastasis in Hypoxia.  Lei Qiu1,2, Cailin 
Wilson1,2, Yan Hong1, Jake New3, Ying Mu, B.S.1, Adam Krieg1.  1Department of Obstetrics and Gynecology, 
2Department of Pathology and Laboratory Medicine, University of Kansas Medical Center, Kansas City, KS, 
USA; 3Kansas State University, Manhattan, KS, USA.  

21. *Protein Kinase C Iota Regulates Embryonic Stem Cell Self-Renewal by Controlling Metabolic Thresold.  
Biraj Mahato, Pratik Home, Arindam Paul, Avishek Ganguly, Biswarup Saha, Soma Ray, G.K. Rajendran 
and Soumen Paul, Department of Pathology & Laboratory Medicine, Institute of Reproductive Health and 
Regenerative Medicine. University of Kansas Medical Center, KS 66160

22. * MicroRNA-21 (miR-21) Directly Targets Intestinal-Specific Homeobox (ISX) in Mouse Granulosa Cells.  
Wei-Ting Hung, Jonathan Fitzgerald and Lane K. Christenson, Department of Molecular and Integrative 
Physiology, University of Kansas Medical Center, Kansas City, Kansas 66160, USA. 

23. * Bone Morphogenetic Protein-2 (BMP2) Promotes Primordial Follicle Formation in the Hamster Ovary: 
Regulation by Estrogen.  Prabuddha Chakraborty1 and Shyamal K. Roy1,2. Department of Cellular and 
Integrative Physiology1, and Obstetrics and Gynecology2, University of Nebraska Medical Center, Omaha, 
NE 

24. Expression of Vascular Markers in the Bovine Ovarian Cortex and Follicular Stages from Cows with 
Differing Steroidogenesis. Brizett Cole1, Rebecca Vinton1, William E. Pohlmeier1, Scott Kurz1, Adam 
Summers1, Renee McFee1, Robert Cushman2, Jennifer Wood1, Andrea S. Cupp1. Department of Animal 
Science,  University of Nebraska, Lincoln, NE1 and US Meat Animal Research Center, Clay Center, NE2.

25. A Bovine Model for Polycystic Ovary Syndrome. Adam F. Summers1, William E. Pohlmeier1, Kevin M. 
Sargent1, Scott G. Kurz1, Renee M. McFee1, Robert A.  Cushman2, Jennifer R. Wood1, and Andrea S. 
Cupp1. 1University of Nebraska- Lincoln, Lincoln, NE, 2USDA-ARS U.S. Meat Animal Research Center, 
Clay Center, NE.

26. Genetic Background Determines the Effect of a High Fat Diet on Body Weight, Ovulation Rates, Ovarian 
Steroidogenesis, and mRNA Abundance of Maternal Effect Genes in Ovulated MII-arrested Oocytes. Fang 
Xie, William E. Pohlmeier, Ningxia Lu, Jacqueline E. Smith, Autumn M. McKnite, Daniel C. Ciobanu, and 
Jennifer R. Wood.  Department of Animal Science, University of Nebraska-Lincoln, Lincoln, NE.
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Full Abstracts 
*indicates participation in the Trainee Poster Competition

1. * Effects of Hyperleptinemia During Pregnancy on Mouse Offspring.  Omonseigho O. 
Esangbedo, Kathleen A. Pennington, Kelly E. Pollock, Jennifer A. Kaiser and Laura Clamon Schulz.  
University of Missouri, Columbia, MO, USA

Maternal environment affects the risk of metabolic disease in offspring. Children born to mothers with 
Gestational Diabetes Mellitus (GDM) are predisposed to metabolic disease, as are offspring of mothers 
with maternal obesity. During pregnancy, both obese and diabetic women have elevated levels of leptin, a 
peptide hormone produced by adipose tissue that regulates energy homeostasis and reproduction.  This 
study tested the effect of elevated maternal leptin concentrations on offspring metabolic health using two 
hyperleptinemic mouse models: Leprdb/+ mice and leptin-infused mice. We compare wildtype offspring from 
four maternal treatment groups:  (1) Leprdb/+ females mated to wildtype males (DB/+); (2) Control: Wildtype 
females mated to Leprdb/+ males (WT); (3) Wildtype females implanted with leptin pumps prior to mating with 
wildtype males (LEP); (4) Control: Wildtype females implanted with saline pumps (SAL). The pumps release 
leptin (350ng/hr), or saline throughout pregnancy. At age 23wks, half the offspring were placed on a high fat 
diet, to investigate the added effects of adult over-nutrition while the rest remained on the normal diet. Under 
the normal diet, there was no difference in body composition among treatment groups, though serum leptin 
was significantly higher in offspring of Db/+.  Body weights trended lower, and glucose tolerance tended to be 
improved, in female offspring of Db/+ mothers (p=0.079). Expression of eight genes was examined by real-
time PCR in livers from 6wk and 31wk old offspring. Two genes were differentially expressed between genetic 
(Db/+, WT) and pump (LEP, SAL) arms in male livers at both ages. Preliminary results suggest that maternal 
hyperleptinemia alone may protect offspring against metabolic disease, and that pump surgeries may affect 
development as well.

2. * Effects of Hyperleptinemia During Pregnancy on Mouse Offspring Behavior.  Kelly E. Pollock, 
Kathleen A. Pennington, Omonseigho O. Esangbedo, Dennis Miller and Laura Clamon Schulz. 
University of Missouri, Columbia, MO, USA

Eating and exercise habits are major contributors to growing worldwide obesity, but some individuals are more 
susceptible to obesity than others. Children born to mothers who are obese or have Gestational Diabetes 
Milieu(GDM) have an increased risk for child and adulthood obesity. These women have elevated levels of the 
hormone leptin. The goal of this study determine whether offspring behaviors are altered by hyperleptinemia 
by utilizing two hyperleptinemic mouse models.  We compared male and female wildtype offspring from four 
maternal treatment groups: (1)leprdb/+ females mated to wildtype males(DB); (2)wildtype females mated to 
Leprdb/+ males as controls for DB (WT); (3)wildtype females with subcutaneously -implanted mini-osmotic 
pumps that release leptin at 350ng/hr (LEP).  (4)wildtype mice(SAL) with saline-filled pumps. At pregnancy 
d16.5, maternal serum leptin levels were 127ng/ml (DB) > 47ng/ml (LEP) >31ng/ml SAL = 51ng/ml WT.  
Outcome measures included: total food consumption, food preference, activity, coordination and anxiety 
at three ages: prepubertally(4-6 weeks), and young postpubertally(11-13wks) and older(19-21 wks) adults.  
Mice were weighed weekly with no significant differences found.  At 19wks of age, female offspring from DB 
mothers consumed significantly more food (p=0.04; n=6) than those from WT (n=9) mothers and seem to be 
more active at all ages. The preliminary data suggest that although they ate more, this may have been offset 
by changes in energy expenditure. Males from DB mothers were more active than those from WTs on day2 
(p=0.0132) and 3(p=0.0074) at age 19wks. These results support the hypothesis that high leptin levels during 
pregnancy alter offspring behavior, which may affect predisposition for adulthood obesity.
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3. * Dynamic Regulation of AP-1 Transcriptional Complexes Directs Trophoblast Differentiation. 
Kaiyu Kubota, M.A. Karim Rumi, Lindsey N. Kent, and Michael J. Soares.  Institute for Reproductive 
Health and Regenerative Medicine, Department of Pathology and Laboratory Medicine, University of 
Kansas Medical Center, Kansas City, KS.

Placentation is a key developmental event required for viviparity. The roles of the placenta include delivery 
of nutrients from the mother to the fetus, protection of the fetus from maternal immune rejection and virus 
infection, and the production of hormones, which coordinate maternal metabolic activities with the needs of 
the developing fetus. The epithelial component of the placenta is composed of trophoblast cells. Trophoblast 
cell differentiation into multi-lineage populations of specialized cells is required for acquisition of each placental 
function. Consequently, elucidation of signaling pathways controlling trophoblast cell differentiation is a key 
to understanding the process of placentation and diseases associated with placentation failure. We have 
demonstrated that Fos like antigen 1 (FOSL1), a component of AP-1 transcription factor complexes, is a 
mediator of PI3K/AKT regulation of trophoblast cell differentiation. In the present study, we utilized Rcho-
1 trophoblast stem cells and developing rat placentation sites to further characterize the FOSL1 regulatory 
pathway in rat trophoblast cells. First of all, FOSL1 is directly linked to trophoblast differentiation. FOSL1 
expression is restricted to subsets of differentiated trophoblast cell populations within the placentation site, 
including trophoblast giant cells (TGC), which are situated at the maternal-fetal interface, and invasive 
trophoblast cells, which line the lumen of uterine spiral arteries. Transcriptome profiling of control and FOSL1 
knockdown cells revealed robust gene sets dependent upon FOSL1, especially those genes associated 
with terminal differentiation of specific trophoblast cell types. For example, expression of prolactin family 
3, subfamily d, member 1 (Prl3d1), a lineage marker for primary TGC, was dependent upon FOSL1, 
while expression of Prl3b1, a lineage marker for secondary TGC, was independent of FOSL1. In addition, 
trophoblast specific protein alpha (Tpbpa), a lineage marker for trophoblast progenitor cells situated within 
the ectoplacental cone and their differentiated derivatives (spongiotrophoblast cells, SPT), was inhibited 
by FOSL1. Some of these developmental events may be due to changes in trophoblast cell retinoic acid 
metabolism. The expression of a retinal reductase (retinol dehydrogenase 12, Rdh12) is highly dependent 
on FOSL1. RDH12 titrates retinoic acid production, which controls the transition between Prl3d1 and Prl3b1 
expressing TGC and the SPT phenotype. Other affected transcripts encode proteins linked to endocrine and 
invasive functions, such as cytochrome P450, family 11, subfamily A, polypeptide 1 (Cyp11a1) and matrix 
metalloproteinase 9 (Mmp9). Complementary in vivo experiments using trophoblast specific-lentiviral delivery 
of FOSL1 shRNAs demonstrated a similar set of FOSL1 gene targets. FOSL1 does not act alone. Co-
immunoprecipitation, co-immunolocalization, and chromatin immunoprecipitation analyses showed that FOSL1 
interacts with JUNB in differentiating trophoblast cells. Furthermore, JUNB knockdown resulted in a phenotype 
similar to the phenotype of FOSL1 knockdown cells. We conclude that FOSL1 acts as a “developmental 
switch” controlling trophoblast cell differentiation. During differentiation, FOSL1 recruits JUNB to AP-1 
transcriptional complexes that specifically regulate the development of endocrine and invasive trophoblast 
lineages. (Supported by American Heart Association Postdoctoral fellowship and HD020676-25)

4. * Epigenetic Involvement of the Histone H3K9 Demethylase KDM3A in Trophoblast Stem cell 
Adaptations to Hypoxia. Damayanti Chakraborty, M.A. Karim Rumi, Adam J. Krieg, and Michael J. 
Soares, Institute for Reproductive Health and Regenerative Medicine, Departments of Pathology and 
Laboratory Medicine and Obstetrics & Gynecology, University of Kansas Medical Center, Kansas City, 
KS 

The placenta develops as a result of a coordinated expansion and differentiation of trophoblast stem (TS) cells.  
As pregnancy progresses, specific trophoblast cell lineages develop and are organized within the placentation 
site.  The invasive lineage remodels uterine spiral arteries to convert them to flaccid low resistance vessels, 
facilitating the flow of nutrients to the placenta and fetus. Failure of trophoblast invasion and vascular 
remodeling is associated with pathological conditions such as preeclampsia, intrauterine growth restriction, 
and preterm birth.  The instructive role of maternal environment mediated by delivery of oxygen is a key signal 
influencing both trophoblast cell differentiation and organization of the placentation site. Hypoxia promotes 
development of the invasive trophoblast lineage. In this study, we evaluated the impact of hypoxia on TS 
cell differentiation and invasion.  Initially, DNA microarray analyses were performed in rat TS cells exposed 
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to ambient or low oxygen (0.5%). Upregulation of genes characteristic of an invasive/vascular remodeling 
phenotype and a marked downregulation of stem state-associated genes were observed.  Hypoxia upregulated 
Mmp9, Mmp12 (matrix metalloproteases), and Kdm3a (a histone H3K9 demethylase) transcript levels; while 
downregulating E-cadherin (Cdh1) expression. These responses were dependent upon the hypoxia inducible 
factor (HIF) signaling. Hypoxia-induced global changes in histone H3K9 methylation marks were observed 
in trophoblast cells developing in vitro and in vivo. Several of the HIF targets were determined to be KDM3A 
targets. Knockdown of KDM3A in rat TS cells inhibited target gene expression like Mmp12 and altered locus 
specific as well as global H3K9 methylation status. Conversely ectopic expression of KDM3A in rat TS cells, 
upregulated Mmp12 expression in ambient conditions and this upregulation was dependent on enzymatic 
activity of KDM3A. KDM3A knockdown decreased hypoxia-induced invasion in vitro and in vivo. In summary, 
hypoxia/HIF-directed epigenetic remodeling contributes to the control of TS cell adaptations, modulating 
trophoblast cell lineage development. (Supported by American Heart Association Predoctoral Fellowship and 
NIH HD020676)

5. * TEAD4 Promotes Stemness and Proliferation in Trophoblast Progenitors During Mammalian 
Placental Development.  Biswarup Saha, Pratik Home, Arindam Pal, Biraj Mahato, Soma Ray and 
Soumen Paul.  Department of Pathology & Laboratory Medicine, Institute of Reproductive Health and 
Regenerative Medicine, University of Kansas Medical Center, Kansas City, Kansas, USA.

In placental mammals trophoblast cell lineages are essential for embryo implantation and successful 
progression of the pregnancy.  During placental development, distinct trophoblast cell lineages are specified 
from trophoblast stem cells (TSCs) or TSC-like trophoblast progenitors. However, molecular mechanisms that 
regulate stemness vs. differentiation of trophoblast progenitors are poorly understood. In this study, we show 
that transcriptional activity of TEAD4, a TEA domain containing transcription factor, plays a conserved role in 
promoting stemness in trophoblast progenitors of both rodent and human placentas. In early stage mouse and 
human placentas, TEAD4 is specifically present within the nuclei of TSC-like progenitors and directly regulates 
expression of TSC-specific genes.  In contrast, differentiated trophoblast cells within matured rodent and 
human placentas generally lack TEAD4 transcriptional activity due to its absence within their nuclei. However, 
intriguingly, both mouse and human placentas harbor a small number of trophoblast population, characterized 
by the presence of TEAD4 in their nuclei and higher transcription of TEAD4-regulated TSC-specific genes, 
indicating a poised progenitor state. Furthermore, analyses of cell proliferation revealed that induction of 
TEAD4 transcriptional activity due to presence within nuclei induces cell proliferation within trophoblast 
progenitors of the first trimester human placenta as well as within the poised progenitors of the term placenta. 
Our study indicates that transcriptional activity of TEAD4 balances progenitor vs. differentiated state of 
trophoblast cells during mammalian placental development and identified a poised trophoblast progenitor 
population with transcriptionally active TEAD4 molecules within the developed placenta. 

6. The Conserved Zinc Finger Transcription Factor OVO-like 1 Regulates Trophoblast 
Syncytialization. Stephen J. Renaud, M.A. Karim Rumi, Jay L. Vivian, and Michael J. Soares. 
Institute for Reproductive Health and Regenerative Medicine, Department of Pathology and Laboratory 
Medicine, University of Kansas Medical Center, Kansas City, KS.

The placenta facilitates the exchange of nutrients and gases required for fetal growth and development. 
These functions are accomplished primarily by a specialized multinucleated trophoblast subtype called 
syncytiotrophoblast. Syncytiotrophoblast is formed by fusion of adjacent mononuclear cytotrophoblast cells. 
Continuous fusion of cytotrophoblast cells is required to replenish the syncytiotrophoblast layer throughout 
pregnancy; however, the regulation of cytotrophoblast fusion is not well understood. Therefore, our objective 
was to investigate the transcriptional control of trophoblast syncytialization. To determine this, we utilized BeWo 
trophoblast cells incubated in the presence or absence of 8-bromo 3’-5’-cyclic adenosine monophosphate 
(8-Br-cAMP), which is a well characterized in vitro model of trophoblast syncytialization. DNA microarray 
analysis revealed that, following stimulation with 8-Br-cAMP, mRNA levels of the zinc finger transcription factor 
OVO-like 1 (OVOL1) were highly up-regulated by >5-fold following 24-h cAMP exposure (p<0.001). This result 
was validated with qRT-PCR on independent samples, and an increase in OVOL1 protein after cAMP exposure 
was found via western blotting. To determine the biological significance of OVOL1 in trophoblast cells, we used 
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a lentivirus strategy to stably incorporate OVOL1-specific shRNAs into trophoblast cells. Compared to cells 
transduced with control shRNA (no known mammalian target), cells expressing OVOL1 shRNA had reduced 
numbers of fused cells following cAMP exposure, and decreased number of cells expressing the differentiation 
marker chorionic gonadotropin-beta. Trophoblast cells expressing OVOL1 shRNA exhibited dramatically 
reduced expression of syncytin-2 mRNA and protein, a fusogenic endogenous retrovirus-derived gene 
implicated in trophoblast cell fusion. In human placenta, we found OVOL1 to be expressed at all gestational 
ages, primarily in cytotrophoblast cells. Finally, we noted that OVOL1 was induced in pluripotent stem cells 
stimulated with bone morphogenetic protein-4, which is a novel model of trophoblast differentiation. The up-
regulation of OVOL1 paralleled that of syncytin-2 and chorionic gonadotropin; and knockdown of OVOL1 
suppressed the induction of these factors. In conclusion, OVOL1 plays a key role in trophoblast syncytialization 
and may be involved in human placental development.

7. Different Response to Oxidative/reductive Stress in Umbilical Cord Fibroblast Derived from 
Preeclampsia Patients.  Penghua Yang1.2, Toshihiko Ezashi2, Aihua Dai2, Ye Yuan2, Danny J. Schust3, 
Sambasiva R. Brahmasani2.4, R. Michael Roberts2.5.6       1College of Life Science, University of Yangtze, 
Jingzhou, Hubei, P.R. China 434025; 2Division of Animal Sciences, University of Missouri, Columbia, 
MO 65211; 3Department of Obstetrics, Gynecology, & Women’s Health, University of Missouri, 
Columbia, MO 65211; 4Centre for Cellular and Molecular Biology, Hyderabad, India 500007; 5Bond Life 
Sciences Center, University of Missouri, Columbia, MO 65211; 6Department of Biochemistry, University 
of Missouri, Columbia, MO 65211, U.S.A. 

The preeclampsia (PE) is poorly understood and remains a major cause of maternal and fetal morbidity 
worldwide. A failure of extravillous trophoblast (EVT) cells to remodel maternal spiral arteries may contribute 
to the development of preeclampsia. However, it is a hard task to clear the nature in vivo when EVT cells 
failed to invade the mother’s uterus at the first semester of pregnancy. In this study, the establishment of 
primary mesenchymal cells derived from preeclampsia patient was performed. When the primary cells were 
incubated in different conditions (low and high glucose (Glc): 5.5 mM and 25 mM, respectively; low and high 
O2: 4% and 20%, respectively), 5 out of 11 (45 %) of the PE lines failed to establish outgrowths under high O2 /
high Glc conditions. Even under low O2/low Glc, doubling times (DT) of PE cultures (17.5±3.6 h) were longer 
than those of controls (14.7±2.2 h) (p < 0.05). When the PE cell lines that could not be established in 20% O2 
were switched to 20% O2 from 4% O2, they grew significantly slower and showed more apparent stress than 
the cultures from control pregnancies. However, the same outcome was observed with the second set of PE 
lines which were established under 20% O2 condition. To clarify if the imbalance of oxidative/reductive stress 
contributes to the difference showed above, a pre-oxidant, diethyl maleate (DEM), was added into culture 
medium. When exposed to high oxidative stress (0.4 mM DEM), 57.1±12, 6% of PE and 67.4±13.1% of control 
cells remained alive after 24 h incubation (p < 0.05). When exposed to low oxidative stress (0.1 mM DEM), 
only control cells can be rescued by 10 mM GSH diester (p<0.05). This indicated that there was different 
response to oxidative/reductive stress between PE and control cells. 

8. Implications of PCP4 Expression on Contractility of Human Myometrial Smooth Muscle Cells.  
Clifford W Mason, Gene T. Lee, Lily He, Yafeng Dong, Hui Zhou, and Carl P. Weiner.  Institute for 
Reproductive Health and Regenerative Medicine, Department of Obstetrics and Gynecology, University 
of Kansas Medical Center, Kansas City, KS

Contractile abnormalities of myometrial smooth muscle are associated with many reproductive disorders 
including preterm and dysfunctional labor. Calcium (Ca2+) is a critical second messenger in pathways leading 
to smooth muscle contraction. Thus, dysregulation of Ca2+ signaling could result in abnormal contractility. 
Purkinje Cell Protein 4 (PCP4; PEP-19) is a small protein that regulates Ca2+ signal transduction by binding 
calmodulin. We examined how changes in PCP4 expression affected contractility of human myometrial 
smooth muscle cells to test aspects of the hypothesis that a loss of PCP4 could potentiate enzymatic 
phosphorylation of myosin light chains and promote cell contractility. PCP4 mRNA and protein expression 
were analyzed by Q-rtPCR and Western blot. Double stain indirect immunofluorescence was performed 
to determine the localization of PCP4 in human myometrium. Collagen gel contraction was assessed in 
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immortalized human myometrial smooth muscle cells that were modified so as to express PCP4 at levels 
consistent with primary cultures. The activities of myosin light chain kinase and rho kinase were determined 
by measuring phosphorylation of myosin light chains after stimulation with oxytocin and LPA, respectively. 
Statistical differences (P < 0.05) between groups were compared by Student’s t-Test or One-way ANOVA. 
PCP4 expression was decreased in myometrium of spontaneous preterm labor women (positive histological 
chorioamnionitis, negative cultures). PCP4 localized primarily to the sarcoplasmic reticulum, and had little 
effect on cytosolic Ca2+ flux in cells stimulated with oxytocin. Basal, oxytocin-, and LPA-induced collagen 
contraction was significantly inhibited in cells expressing PCP4, which coincided with the attenuation of myosin 
light chain phosphorylation. PCP4 can modulate in vitro contraction of myometrial smooth muscle cells. This 
effect could be due to its ability to block the phosphorylation of myosin light chains by myosin light chain kinase 
and/or rho kinase. These data suggest that repression of PCP4 could enhance contractility of stimulated 
myometrial smooth muscle cells. Moreover, decreased expression in preterm labor myometrium, but not term 
labor, implies that PCP4 could play a role in pathologic labor.

9. Maternal Plasma Cell Free RNAs In Preterm Birth Prediction.  Yafeng Dong Ph.D., Carl P. Weiner 
M.D., Hui Zhou M.D., Clifford Mason Ph.D., Nan Yu M.D., Zheng Wang M.D., Wei Huang M.D., 
University of Kansas, Obstetrics and Gynecology Department, Kansas City, KS, 66160

Successful parturition requires synchronization of uterine events regardless of gestation. Early preterm 
birth (PTB, <32w) is the major cause of neonatal death and neurodevelopmental handicap. Prior efforts to 
confidently predict and prevent PTB have not met with great success. Previous human studies of PTB have 
an inherent limitation- they reflect a tissue sample obtained after myometrial activation, typically after the onset 
of labor. Even if the PTB markers identified were effective, the sample would not be amenable to wide scale 
screening efforts. This past year, we leapt past a search for tissue targets to a translational proposal using 
plasma to predict PTB enabled by several key accomplishments. 1) We completed a prospective collection 
from 301 women with a 31.3% PTB of plasma specimens biweekly from 16w until delivery, plus plasma 
samples from 674 women with twins at 20w and 24w. 2) We developed novel extraction method for cell free 
plasm mRNA (CPT mRNA) and cell free plasma miRNA (CPT miRNA) requiring a mere 2ml of plasma with 
yields enabling both exon and miRNA arrays plus the validation of100s of candidate RNAs by Q-rtPCR. This 
lead directly to the identification of 86 candidate CPT mRNAs (of some 26,000 present in plasma) and 13 CPT 
miRNA (of 847 sought) that are predictive of PTB. 3) We found that the levels of commonly used normalization 
(a.k.a. housekeeper) RNAs are highly variable in plasma during pregnancy and then identified novel plasma 
normalization sequences not affected by pregnancy, gestational age or PTB- a fundamental requirement for a 
screening test. 4) We found that the maternal plasma transcriptome is altered in women destined for PTB by 
16w. And 5), we identified 5 Cell Free Plasma PTB marker RNAs associated with 9 myometrial initiator genes 
uniquely impacted by inflammation associated PTB. We expect that our study results will be a clinically useful 
maternal blood test based on cell free plasma mRNA/miRNA that predicts the risk of PTB and provides a new 
level of understanding of the likely mechanisms underlying PTB. 

10. Space Flight Induces Ovary Disruption and Down-Regulation of Estrogen Receptor Alpha 
Gene and Protein Expression in the Female Reproductive System. Lesya M. Holets 1,Vijayalaxmi 
Gupta1, Katherine F. Roby2,3, Clare Prohaska, Joseph S.Tash 1, , 1Dept. Mol. & Integr. Physiology, 2Dept. 
of Anatomy & Cell Biol., 3Institute for Reproductive Health and Regenerative Medicine, University of  
Kansas Medical Center, Kansas City, KS.

 
Background The STS-131, STS-133 and STS-135 programs initiated the opportunity to determine the effects 
of space flight on normal cycling adult ovary and uteri in rodents. Methods:  Adult female mice were flown 
on orbiter for 12-15d. Control group mice were maintained in ground AEMs. For histology ovary and uterus 
tissues were fixed in Bouin’s solution. For RNA and protein extraction tissue were harvested in RNAlater 
solution and stored at 4°C for 2-4 weeks or -80°C for 10 months. RNA was subjected to real time PCR, protein 
was subjected to western blot analyses. Microarray analysis was used to compare gene expression profiles 
between flight and ground control in mouse uteri.  Results: We found that ovaries from mouse flown on orbiter 
were significantly smaller (P<0.001) compared to AEM controls, had fewer or lack corpora lutea, and most 
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of the growing follicles were atretic, suggestive of blocked estrous cycle. Flight mice showed a trend toward 
smaller uteri. These results correlated with observed lower estrogen receptor alpha (ERα) and estrogen 
receptor beta (ERβ) mRNA and protein expression in flight animal ovaries and uterus. Using microarray 
analysis we resumed in the flight group an overexpression of genes closely associated with tumorigenesis in 
uterus and other organs, and among genes down-regulated after microgravity exposure were genes involved in 
stress response and estrogen regulated. Conclusions:  Our studies confirmed that space-flight impact ovarian 
physiology significantly. Whether these effects are reversible, or would lead to infertility and/or are extrapolated 
to non-reproductive estrogen-regulated systems such as bone, muscle, wound repair and immune functions, 
and whether ERα signaling is a common mechanism underlying space flight effects on these systems is under 
investigation. Finally, our methods for tissue fixation, long-term storage, and recovery of protein and RNA are 
adaptable for planned in-flight tissue harvest on ISS. 

11. In Situ Hybridization Analysis of Altered miRNA Expression in the Hamster Uterus Following 
Neonatal Exposure to Diethylstilbestrol. William J. Hendry, Justin A. Sullivan, and Isabel R. Hendry.  
Department of Biological Sciences, Wichita State University, Wichita, KS.

Neonatal treatment of hamsters with the synthetic estrogen and prototypical endocrine disruptor, 
diethylstilbestrol (DES), induces a 100% incidence of uterine hyperplasia/dysplasia in adulthood and a large 
proportion of the uteri progress to neoplasia (endometrial adenocarcinoma).  Further histomorphological 
investigation of this phenomenon determined that neonatal DES exposure directly and permanently disrupts 
the developing hamster uterus (Initiation Stage) so that it responds abnormally when it is chronically stimulated 
with the natural ovarian estrogen, estradiol (E2), in adulthood (Promotion Stage).  Using whole organ extracts, 
we also determined that progression of the disruption/neoplastic process includes altered gene expression 
at the protein, mRNA, and microRNA (miRNA) levels.  To follow up our findings of altered miRNA expression 
patterns at the whole organ level, we developed/optimized an in situ hybridization (ISH) protocol (using double 
dixogenin-labeled / locked nucleic acid [LNA] probes) to assess stage-specific expression of specific miRNA 
elements at the individual cell level in control vs. DES-exposed uteri.  The protocol developed so far yielded 
the following results.
miR-21, 181a, 200 family (a,b,c), and 429:  Cytoplasmic and mostly epithelial cell signal localization that was 
up-regulated in Initiation-Stage but not Promotion-Stage uteri.
miR-29a:  Mostly nuclear signal in both epithelial and stromal cell compartments that was up-regulated in 
Initiation-Stage but down-regulated in Promotion-Stage uteri.
miR-141:  Distinct nuclear signal in both epithelial and stromal cell compartments that was up-regulated in 
Initiation-Stage but not Promotion-Stage uteri.
miR-133a:  Mostly nuclear signal in both epithelial and stromal cell compartments that was down-regulated in 
Promotion-Phase but not Initiation-Stage uteri.
These results corroborate previous demonstrations that:  1) progression of the neonatal DES-induced 
disruption/neoplasia process in the hamster uterus involves a spectrum of gene expression alterations; but 
2) the collection of both structural and miRNA-coding genes and their manner of altered expression is quite 
different during the initiation vs. promotion stages of the phenomenon.

12. * Prolactin-like Protein-J Biology in Leydig Cells: Intracellular Targeting and Evolutionary 
Origins.  Pengli Bu, M.A.K. Rumi, and Michael J. Soares, Institute for Reproductive Health and 
Regenerative Medicine, University of Kansas Medical Center, Kansas City, Kansas 66160

Prolactin (PRL) family genes are known regulators of reproductive function. PRL family 3, subfamily c, 
member 1 (Prl3c1) encodes a protein called PRL like protein-J (PLP-J) and was initially characterized as a 
uterine decidual cytokine.  Mice lacking Prl3c1 exhibit an unexpected male reproductive phenotype, including 
alterations in testis size and function.  In the Prl3c1 null testis, the Leydig cell compartment is significantly 
expanded, which is associated with elevations in serum testosterone levels. The actions of PLP-J appear to 
be cell autonomous.  5’-RACE revealed distinct transcription start sites for uterine (V1) and testis (V2) Prl3c1 
transcript variants. The first exon of the V2 transcript is situated within the first intron of the Prl3c1 gene.  In 
this study we discover unique patterns of intracellular targeting for PLP-J V1 and V2 and obtain new insights 
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about the evolutionary regulation of the Prl3c1 gene.  Upon ectopic expression in a mouse Leydig cell line 
(MLTC-1), PLP-J V1 was localized throughout the cytoplasm, consistent with the presence of a signal peptide 
and its known processing as a secretory protein. In contrast, PLP-J V2, which lacks a consensus signal 
peptide, preferentially accumulated in the nucleus.  In addition to distinct intracellular targeting, PLP-J V1 and 
V2 differed in their actions on MLTC-1 cells.  PLP-J V2 significantly inhibited cell proliferation, whereas PLP-J 
V1 did not affect cell growth.  The generation of this novel PLP-J isoform (V2) is the result of the insertion 
of a composite transposable element (TE) into the first intron of the mouse Prl3c1 gene. The composite TE 
consists of an LTR retrotransposon (RMER17D_MM) and a LINE element (L1 Mus_3 end).  The LTR segment 
contributes a promoter and an alternative exon 1 to the V2 variant. The same LTR segment is also distributed 
throughout the mouse genome (4977 copies) with a distribution of 3823 copies (76.8%) located in intergenic 
regions, 1149 copies (23.2%) in intronic regions and 5 copies in exons. Prl3c1 is among the most rapidly 
evolving genes in rodents. This prompted a survey of 16 mouse strains.  Each strain possesses the composite 
TE and exhibits testicular expression of Prl3c1 V2. A broader analysis of the Prl3c1 gene in additional rodent 
species, including Mus musculus, Mus. spretus, Mus. caroli, Mus. pahari, and Rattus norvegicus, illustrated 
a point of evolutionary divergence.  M. musculus and M. spretus each contain the composite TE within the 
first intron of the Prl3c1 gene. These two Mus species are estimated to have diverged 1.8 million years (mya) 
ago and both express the Prl3c1 V2 transcripts in their testes. M. pahari (7.9 mya) and R. norvegicus (25.2 
mya) do not possess the composite TE and do not express Prl3c1 V2 in their testes. Although M. caroli (3.2 
mya) possesses conservation of the composite TE, its structural organization is distinct and this species does 
not express Prl3c1 V2 in the testis. In summary, during evolution TE insertions into the Prl3c1 locus of some 
closely related Mus species were co-opted to generate a new isoform of PLP-J with novel actions regulating 
testis size and function. (Supported by the NIH, HD020676, HD066406, and T32-ES007079).

13. KU-AS-272, a Potential Single-dose Sterilant for Cats and Dogs, Blocks Spermatogenesis 
Efficiently in Adult Male Rats, But May Need Higher Dose in 30d Old Male Rats.  Vijayalaxmi 
Gupta1, Katherine F. Roby2, 3 , Michael Baltezor7, Colleen Flynn7, Brian Kern1,Todd Hall1, Sudhakar 
Jakkaraj4, 5, Ramappa Chakrasali4, 5, Gunda I. Georg4, 5, Melinda Broward7, Robyn Wood6, Scott Weir6, 
Joseph S. Tash1    1Dept. of Molecular & Integrative Physiology, 2Institute for Reproductive Health and 
Regenerative Medicine, 3Dept. of Anatomy & Cell Biology, University of Kansas Medical Center, Kansas 
City, KS, 4Dept. Medicinal Chemistry, and Institute for Therapeutics Discovery & Development University 
of Minnesota, Minneapolis, MN, 5Dept. of Medicinal Chemistry, University of Kansas, Lawrence, KS, 
6Institute for Advancing Medical Innovation, University of Kansas, Lawrence, KS, 7Biotechnology 
Innovation and Optimization Center, University of Kansas, Lawrence, KS

The US Humane Society reports that 6-8 million dogs and cats enter U.S. shelters per yr. and ~ $2 billion per 
yr. is spent for euthanizing unclaimed pets. A safe, easily administered, single dose non-surgical sterilant will 
reduce the number of unwanted pets and associated costs. We have developed a small molecule, KU-AS-272, 
that has potent anti-spermatogenic activity. A single dose of 6 mg/kg maintained sterility for 6 months in 40% 
of treated adult rats. Higher single SQ doses were tested at 6, 12, 25 and 50 mg/kg of KU-AS-272 in 70 and 
30 day (d) male rats, and testis and epididymis harvested on d5, 30 and 58 post-dose. Transient side-effects 
including lethargy, wobbly gait, and mild diarrhea was seen in both adult and young rats at 25 and 50 mg/kg. 
Testis and epididymal weights were significantly lower (P≤ 0.05) for all doses at d5 in both. In adults, all testes 
at 12mg/kg and higher doses showed severe disorganization of the seminiferous epithelium, and many tubules 
showing Sertoli cell only (SCO) morphology. The 50 mg/kg dose showed severe calcification with pyknotic 
interstitial cells. The caput epididymides from all doses were totally devoid of sperm. In young rats, there was 
a significant drop in spermatogenic index compared to control at all doses on d5, however gradual recovery 
was seen on d49, 79 and 103 post-dose. Testosterone levels in adult rats were normal at day 75 post-dose. 
Young rats showed a significant and dose-dependent decline (6-16X) at d5 rising up at later time points. Inhibin 
B levels were undetectable above 12 mg/kg in adult rats. In young rats, Inhibin B was significantly low at d5, 
but increased later. The data so far indicate that KU-AS-272 at 12 mg/kg and higher may have achieved the 
desired sterilizing block to spermatogenesis in adult rats. Dose escalation studies in pre-pubertal rats indicate 
that higher dosage may be needed to achieve the same result. 
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14. * A Role for Shared Placenta/Tumor Antigen Specific T Cells in Altering the Risk of Cancer in 
Parous Mothers. Susmita Jasti1, Sheikh Alam1, Vargheese Chennathukuzhi2, Thomas Yankee3, 
Brian K. Petroff4 and Margaret G. Petroff1. Departments of 1Anatomy and Cell Biology, 2Molecular and 
Integrative Physiology, 3Microbiology, Molecular Genetics and Immunology and 4Internal Medicine, 
University of Kansas Medical Center, Kansas City, KS.

Pregnancy is a natural phenomenon in which the semi-allogenic fetus is tolerated by the mother’s immune 
system. During this event, paternally inherited antigens expressed by placenta can elicit an immune response 
leading to generation of anti-fetal T cells in mothers. Several lines of evidence have shown the long-term 
persistence of these anti-fetal T cells in parous women, but their implications on mother’s health are unknown. 
Shared placenta/tumor antigens are proteins that are expressed both by placenta and tumors, and are 
absent or minimally expressed in normal tissues. Using a model shared placenta/tumor antigen, we tested 
the hypothesis that maternal T cells elicited against these antigens can alter cancer risk in parous mothers. 
Act-mOVA (Ovalbumin) transgenic male mice were bred to wild-type females such that fetuses inherited and 
expressed OVA. Females were sacrificed on GD17.5 and post-partum at 1, 8 and 15-24 weeks to detect the 
presence of anti-OVA T cells. To decipher their possible role, 8-9 weeks post-partum OVA-bred females were 
inoculated with 1X106 E.G7-OVA lymphoma cells, which constitutively express OVA, and tumor growth was 
monitored. Anti-OVA T cells were present on GD17.5, and they persisted post-partum until 15 weeks in OVA-
bred mice. By 28 days post-inoculation, only 42% of OVA-bred mice developed tumors, as compared to 89% 
of both wild-type bred and virgin mice. Further, the progression of tumors to a size of 15mm was delayed 
in OVA-bred mice in comparison to wild-type bred and virgin females (67 days ± 2.18 vs. 38 days ±12.12; 
p=0.008 and 32 days ± 6.55; p=0.003 respectively). In summary, OVA elicited an immune response during 
murine pregnancy, and the development of OVA-expressing tumors was delayed in OVA-bred mice. Together 
these data suggest a role of maternal anti-placenta/tumor antigens in protecting parous females against tumors 
bearing the same antigen. Supported by NIH grant R01HD045611.

15. *Redefining the Stages of Human T Cell Development with Multi-Color Flow Cytometry.  Julie 
Mitchell and Thomas Yankee.  Department of Microbiology, Molecular Genetics, and Immunology, 
University of Kansas Medical Center, Kansas City, KS.

T cell development in the thymus is a highly ordered process that relies on strict selection steps to ensure 
the production of properly functioning mature T cells.  When this process works appropriately, the T cells 
function in the periphery as part of a healthy immune system, but when cells are able to bypass the strict 
controls of development, T cell leukemias may develop.     Much of our understanding of T cell development 
is based on the mouse model, however there are many differences between mouse and human that affect 
our understanding of both normal and leukemogenic processes in the human, including expression of 
transcription factors, responses to survival signals, and expression of surface markers used to identify 
populations.  Currently, human thymocytes are divided into seven stages according to their expression of six 
surface antigens (CD1a, CD3, CD4, CD8, CD34, and CD38).  These stages include the double negative (DN; 
CD4-CD8-CD3-CD34+) subpopulations DN1 (CD38-CD1a-), DN2 (CD38+CD1a-), and DN3 (CD38+CD1a+); 
immature single positive (ISP, CD4+CD8-CD3-); double positive (DP; CD4+CD8+); and mature single positive 
(CD4+CD8-CD3+ and CD4-CD8+CD3+) populations.  We performed multiple large flow cytometry panels in 
order to identify new subpopulations of human thymocytes and give a higher resolution view of the processes 
occurring in the thymus.  With the addition of just three antigens (CD7, CD44, and CD45RO) to the above six 
antigens, we can identify 12 thymocyte populations prior to CD3 expression in the DP stage.  Of particular 
note is the identification of early and late ISP stages that correspond to the expression of one of the chains of 
the T cell receptor (TCRβ), a key step in T cell development and potentially in leukemogenesis.  These new 
populations can now be used to more thoroughly understand the molecular mechanisms of T cell development 
and better characterize the steps of leukemogenesis at each stage.

 

26



16. * Dot1L Regulates the Cytokine Profile of Activated CD4+ T-cells.  Jessica Rossol-Allison1,2,3, 
James Oliver1,3, Mingcai Zhang1,3, Patrick E. Fields1,2,3   Department of Pathology & Laboratory Medi-
cine1, the Kidney Institute2, and the Institute for Reproductive Health and Regenerative Medicine3 at the 
University of Kansas Medical Center, Kansas City, KS  66210.

Dot1L (disruptor of telomere silencing 1 like) is a ubiquitously expressed histone methyltransferase that cata-
lyzes the mono-, di-, and tri-methylation of lysine 79 on histone H3 (H3K79).  In mammals, H3K79 methylation 
regulates numerous biological processes, including genomic stability, transcription, differentiation, and pro-
liferation.  Dot1L has been implicated in hematopoietc malignancy, but its role in normal T cell differentiation 
remains unknown. In WT Th1 and Th2 T cells, we observed increased H3K79 methylation in the INFg and IL4 
promoters, respectively. We therefore investigated a potential role for Dot1L in T cell differentiation. While the 
enzyme does not appear to regulate the ability of CD4+ splenocytes to be activated by anti-CD3 stimulation, 
a significant increase in the amount of secreted IL10 is observed in Dot1L+/- cells when restimulated with PMA 
and ionomycin.  Moreover, increases in the amounts of Th1 or Th2 cytokines are observed, when Dot1L+/- cells 
are pushed toward a Th1 or Th2 phenotype. These data suggest that Dot1L may regulate the cytokine profile 
of activated CD4+ T cells.

17. Targeted Esr1 Knockout in the Rat Using Zinc Finger Nuclease mediated Genome Editing.  M.A. 
Karim Rumi, Pramod Dhakal, Kaiyu Kubota, Tianhua Lei, Melissa A. Larson, Michael W. Wolfe, Kath-
erine F. Roby, Jay L. Vivian and Michael J. Soares. Institute for Reproductive Health and Regenerative 
Medicine, Departments of Pathology & Laboratory Medicine, Molecular & Integrative Physiology, and 
Anatomy & Cell Biology, University of Kansas Medical Center, Kansas City, KS

Estrogens are multifunctional hormones that have pivotal regulatory roles in the development and function 
of many organ systems, including those associated with the reproductive axis. Classical estrogen signaling 
is mediated by nuclear steroid hormone receptors: estrogen receptor alpha (ESR1) and beta (ESR2). Much 
has been learned about estrogen signaling from mice with null mutations at Esr1 and Esr2 loci. However, the 
mouse has limitations for some fields of investigation, especially those related to physiology and pharmacology 
where the rat is a more effective model. In this project we have generated mutations at the Esr1 locus of the 
rat using zinc finger nuclease (ZFN) genome editing and provide an initial characterization of the reproductive 
phenotype of the mutant rats. mRNAs encoding ZFNs targeted to exon 3 of Esr1 (DNA binding domain) were 
injected into 1-cell embryos and transferred to oviducts of pseudopregnant recipients. Of 17 live offspring, six 
founders with monoallelic or biallelic mutations at the Esr1 locus were identified from tail biopsies using PCR 
and DNA sequencing. Deletions were found ranging from 7 bp to ~4000 bp. Although all founders were vi-
able into adulthood, those with biallelic Esr1 mutations were infertile. A monoallelic Esr1 mutant female was 
backcrossed to a wild type male. She delivered eleven pups, six possessing an allele with an Esr1 mutation, 
demonstrating germline transmission. The mutations consisted of 223 or 482 bp deletions spanning exon 3 
suggesting mosaicism in this founder. Heterozygous mutant offspring possessing each of these deletions were 
used for colony expansion, production of homozygous mutants, and characterization of reproductive pheno-
types. ESR1 expression was evaluated by RT-PCR, western blotting, and immunocytochemistry. Male and 
female reproductive tracts from wild-type and 482 bp Esr1 homozygous mutant rats were analyzed histologi-
cally and fertility tests were performed. ESR1 was not detected in uteri, ovaries, mammary glands, or testes of 
the homozygous mutant rats indicating this mutation generated a null allele. Adult female rats with the 482 bp 
Esr1 null mutation possessed thread-like uteri, large polycystic ovaries, poorly developed mammary glands, 
and were infertile, while adult Esr1 null males possessed small testis with excessive amounts of fluid, highlight-
ed by distended and dysplastic seminiferous tubules. The mutant males were also infertile. Homozygous rats 
possessing the 223 bp Esr1 deletion exhibited a phenotype closely resembling the phenotype of rats possess-
ing the 482 bp deletion. The reproductive phenotype of Esr1 null rats resembled the reproductive phenotype 
of Esr1 null mice. Our findings indicate that ZFN-mediated genome editing is an effective research strategy for 
generating rat models. Rats possessing disruptions in estrogen signaling will provide powerful new tools for 
biomedical scientists in a range of disciplines, including reproduction, women’s health, environmental health, 
metabolism, neurosciences, cancer biology, immunology, and cardiovascular biology. (Supported by NIH 
HD066406).
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18. * A Functional Spheroid Assay to Measure the Contribution of JMJD2B to Ovarian Cancer 
progression.  Cailin Wilson1,2, Lei Qiu1,2, Yan Hong1, Adam J. Krieg1,2.  1Department of Obstetrics and 
Gynecology, 2Department of Pathology and Laboratory Medicine, University of Kansas Medical Center, 
Kansas City, KS, USA 

The hypoxia-inducible histone demethylase, JMJD2B is upregulated during the progression of ovarian cancer, 
connecting the hypoxic tumor microenvironment to epigenetic activation of cancer promoting genes and tumor 
progression.  Knockdown of JMJD2B with shRNA reduces tumor growth and metastasis in peritoneal models 
of ovarian cancer.  These results suggest that JMJD2B promotes a metastatic tumor phenotype by allowing 
the cells to thrive in attachment free conditions.  This observation led to the development of an in vitro spheroid 
assay to further characterize the metastatic mechanisms regulated by JMJD2B in ovarian cancer cells.  By 
culturing cells in a 3-dimensional environment, spheroid growth assays provide a more physiologically relevant 
in vitro model of tumorigenicity than a 2D monolayer of cells.  In order to test the contribution of JMJD2B to 
spheroid growth, OVCAR8 cells expressing shRNA to JMJD2B or an irrelevant control (GFP) were plated into 
an ultra-low attachment plate and exposed to 21% or 2% oxygen for four days.  After 4 days of growth, loss 
of JMJD2B reduced the volume of spheroids by 35% (P < 0.006) at 21% oxygen and by 38% at 2% oxygen 
(P<0.005).  The spheroids were then moved to a layer of Type 1 Collagen to measure their invasive potential in 
a functional assay resembling the adherence of peritoneal metastases.  After one week, the control OVCAR8 
spheroids invaded further than with JMJD2B knockdown at 2% oxygen.  Our results suggest that JMJD2B 
contributes to attachment-free growth and invasion in hypoxia, and is a likely mediator of ovarian cancer 
progression.  This assay is a versatile and inexpensive method for determining the contribution of specific 
genes to the progression of ovarian cancer. Future work will include drug screening approaches and dissection 
of the molecular mechanisms regulating tumor invasion and attachment-free growth mediated by histone 
demethylation.  This work is funded by GM104936.

19. Adenosine A3 Receptor Signaling Inhibits Stem-like Properties of Osteosarcoma.  Swathi V. Iyer, 
Neeraj Agarwal, Alejandro Parrales, and Tomoo Iwakuma, Department of Cancer Biology, University of 
Kansas Medical Center, Kansas City, KS, USA.

Osteosarcoma (OS), the most common type of bone cancer, is the second leading cause of cancer-related 
death in children and young adults. The survival rate of high-grade OS has reached a plateau remaining at 50-
80% for the past three decades, mainly due to its high drug resistant and metastatic nature. However, factors 
that regulate these malignant properties of OS cells remain unclear. To identify such factors, we used sphere 
formation assays to test anchorage- and serum-independent cell growth, since the ability of cancer cells to 
proliferate in such unfavorable growth conditions is well-correlated with cancer malignancy and is considered 
a hallmark of stem-like properties. Using SJSA-1 OS cell line possessing a baseline of sphere-forming ability, 
we performed screenings of a human whole genome shRNA lentiviral library. These screenings successfully 
identified adenosine A3 receptor (A3AR) whose downregulation significantly increased sphere formation. 
We hypothesized that A3AR signaling plays a crucial role in the regulation of OS malignancy via altering 
stem-like properties. Our molecular and biological assays revealed that A3AR downregulation increased the 
expression of stem cell-associated markers (Oct-4 and CXCR4), abilities of tumor initiation and metastasis, 
and cancer-related signaling pathways including NF-kB and β-catenin. We also found that cells downregulated 
for A3AR showed enhanced ability to differentiate into the adipogenic lineage. Thus, our data strongly suggest 
that A3AR signaling plays a crucial role in governing stem-like properties of OS. Our study, which advances 
understanding of the regulatory mechanisms controlling the therapy-resistant nature of OS, proposes that 
A3AR signaling could become pharmaceutical targets for high grade OS.  

20. The Histone Demethylase JMJD2B Contributes to Ovarian Cancer Metastasis in Hypoxia.  Lei 
Qiu1,2, Cailin Wilson1,2, Yan Hong1, Jake New3, Ying Mu, B.S.1, Adam Krieg1.  1Department of Obstetrics 
and Gynecology, 2Department of Pathology and Laboratory Medicine, University of Kansas Medical 
Center, Kansas City, KS, USA; 3Kansas State University, Manhattan, KS, USA. 

Expression of the hypoxia inducible factors (HIFs), particularly HIF-1α, has been associated with poor 
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outcomes in ovarian cancer. The histone demethylase JMJD2B is induced by HIFs in response to hypoxia and 
is highly expressed in multiple ovarian cancer cell lines, suggesting that JMJD2B helps promote the growth 
of ovarian cancer cells. Immunohistochemical analysis of serous adenocarcinoma biopsies acquired from 
the University of Kansas Cancer Center Biospecimen Shared Resource demonstrated robust expression of 
JMJD2B in ovarian serous adenocarcinoma compared to benign masses and normal ovary. In a microarray 
analysis using transient knockdown of JMJD2B in SKOV3ip.1 ovarian serous adenocarcinoma cells, we 
identified sets of potential JMJD2B targets with clear associations to tumor cell proliferation and metastasis. 
Ingenuity Pathway Analysis demonstrated that JMJD2B regulates a greater proportion of genes involved with 
inflammation, cellular invasion, and migration under hypoxia. Chromatin immunoprecipitation demonstrated 
direct interaction of JMJD2B with the promoter of a target gene identified from the microarray analysis, 
demonstrating a direct link between the hypoxic microenvironment and epigenetic mechanisms regulating 
tumor growth. In vitro functional analysis using stable shRNA constructs confirmed the contribution of JMJD2B 
to SKOV3ip.1 and OVCAR8 ovarian cancer cell invasion under both atmospheric and hypoxic conditions. 
Tumor xenograft studies using nude mice injected with luciferase-labeled SKOV3ip.1 or OVCAR8 cells 
indicated that JMJD2B was crucial for in vivo tumor formation, progression and metastasis. Combined, our 
results suggest that expression of JMJD2B in ovarian cancer contributes to metastasis, making JMJD2B and 
the genes it regulates potential targets for improving treatment of epithelial ovarian cancer.

21. *Protein Kinase C Iota Regulates Embryonic Stem Cell Self-Renewal by Controlling Metabolic 
Thresold.  Biraj Mahato, Pratik Home, Arindam Paul, Avishek Ganguly, Biswarup Saha, Soma Ray, 
G.K. Rajendran and Soumen Paul, Department of Pathology & Laboratory Medicine, Institute of 
Reproductive Health and Regenerative Medicine. University of Kansas Medical Center, KS 66160

Reduced oxidative phosphorylation and hyper activated aerobic glycolysis is a unique metabolic signature of 
embryonic stem (ES) cells even in the presence of oxygen. ES cell differentiation is associated with increase in 
mitochondrial biogenesis, reorganization and a metabolic shift from glycolysis to oxidative phosphorylation. But 
the molecular mechanisms that regulate metabolic switch during ES cell differentiation are poorly understood. 
Here we demonstrate that atypical protein kinase C isoform, PKC iota, is crucial to balance metabolic switch 
as well as ES cell self renewal vs. differentiation.  Depletion of protein kinase C iota is sufficient to maintain 
ES cell pluripotency and is associated with disruptive mitochondrial function and production of reactive oxygen 
species (ROS). Our mechanistic analyses identified a PKCi-HIF1α-PGC1α axis, which regulates components 
of mitochondrial complex I, thereby inducing ROS production and mitochordrial function. Moreover parallel 
HIF-1α and ROS-dependent mechanisms regulate expression of pluripotency regulatory genes like Oct4, and 
Nanog in PKCiota depleted condition. Our results uncovered a yet unknown function of PKCiota, in which it 
regulates ES cell energy metabolisms by regulating mitochondrial complex I function.

22. * MicroRNA-21 (miR-21) Directly Targets Intestinal-Specific Homeobox (ISX) in Mouse Granulosa 
Cells.  Wei-Ting Hung, Jonathan Fitzgerald and Lane K. Christenson, Department of Molecular and 
Integrative Physiology, University of Kansas Medical Center, Kansas City, Kansas 66160, USA. 

MicroRNA-21 (miR-21) is one of the miRNAs which are regulated by the LH surge and is important for 
maintaining optimal ovulation rates and in preventing cell death in mouse granulosa cells. The purpose of this 
project was to elucidate the molecular pathway of miR-21 action in mouse granulosa cells through identification 
of functionally relevant miR-21 direct targets. To identify these targets, cultured mouse granulosa cells were 
treated with a locked nucleic acid (LNA) specific for miR-21 (LNA-21) and a non-specific LNA (LNA-NS) used 
as a control and an array analysis was performed. Among the differentially expressed genes, intestinal-specific 
homeobox (ISX) was chosen for further analysis due to the previously identified functions in cell proliferation 
and apoptosis. 3’UTR luciferase analysis in mouse granulosa cells showed that miR-21 can suppress gene 
expression through targeting to the 3’UTR of ISX. Moreover, overexpression of miR-21 in mouse granulosa 
cells caused ablation or near ablation of ISX protein. ISX is a transcription factor that is known to negatively 
regulate scavenger receptor class B type 1 (SRB1), β, β-carotene 15, 15′-monooxygenase 1 (BCMO1) and 
retinoic acid receptor (RAR) expression in the intestine. Knockdown of ISX with a siRNA specific for ISX in 
mouse granulosa cells caused increased mRNA levels of each of these genes when compared to cells treated 
with a non-specific siRNA.  Additionally, this treatment scheme caused induction of SRB1 protein levels. This 
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study has identified both direct (ISX) and indirect (SRB1, BCMO1 and RAR) targets of miR-21 in mouse 
granulosa cells. BCMO1 SRB1 and retinoic acid signaling, is known to be important in ovarian development 
and/or function. Direct and indirect regulation by miR-21 of these genes suggests the potential of miR-21 
regulating these functions in granulosa cells. Identification of these genes is a critical first step towards 
elucidating miR-21’s mechanism of action in granulosa cells.

23. * Bone Morphogenetic Protein-2 (BMP2) Promotes Primordial Follicle Formation in the Hamster 
Ovary: Regulation by Estrogen.  Prabuddha Chakraborty1 and Shyamal K. Roy1,2. Department of 
Cellular and Integrative Physiology1, and Obstetrics and Gynecology2, University of Nebraska Medical 
Center, Omaha, NE 

 
During ovary development, Estradiol-17β (E2) promotes primordial follicle (PF) formation in neonatal hamster 
ovaries, and BMP2 plays an important role in cellular differentiation. We hypothesize that BMP2 regulates PF 
formation by promoting the differentiation of ovarian somatic cells into granulosa cells and their assembly with 
the oocytes. E15 hamster ovaries were cultured for 9 days with or without rhBMP2, and the formation of PF 
was examined by morphometric analysis. rhBMP2 treatment resulted in a marked increase in PF formation 
(119%, p<0.01). Culture of E15 ovaries with E2 and rhBMP2 resulted in a synergistic increase in the PF 
formation compared to BMP2 or E2 alone (198% vs. BMP2; 71% vs. E2; p<0.05). The temporal expression 
patterns of ovarian BMP2, SMAD1, SMAD5 and ID2 were examined to determine the developmental 
correlation of those genes with respect to PF formation. BMP2 mRNA levels increased from P5 through P8 
(P6:0.99 vs. P8:1.74; p<0.05). SMAD1, SMAD5 and ID2 mRNA levels increased in parallel and peaked on 
P7 (P6 vs P7; SMAD1:1.58 vs. 5.33; SMAD5:2.1 vs. 3.85; ID2:0.23 vs. 0.72; p<0.05). SMAD1 and SMAD5 
protein levels increased from P5 through P8; however, whereas SMAD1 was located primarily in the nuclei 
of somatic cells, SMAD5 was located primarily in the cytosol. E2 treatment in vivo on P1 and P4 increased 
ovarian expression of BMP2, SMAD1, SMAD5 and ID2 mRNA on P8 (untreated vs. E2-treated; BMP2:1.74 vs. 
38.24; SMAD1:0.16 vs. 2.37; SMAD5:0.45 vs. 3.94; ID2:0.14 vs. 1.44; p<0.01). Phosphorylation of SMAD1/5 
in cultured P6 ovarian somatic cells increased 15 min after rhBMP2 administration (p<0.05) and remained 
high for 1 hour. In contrast, rhBMP2 did not alter Akt/PKB phosphorylation, but caused a decrease in ERK1/2 
phosphorylation. In summary, the results suggest that E2 regulates ovarian somatic cell differentiation via 
BMP2, which acts as a downstream mediator. BMP2 uses SMAD1/5 signaling pathway to induce cellular 
changes.  Research was supported by grants from NIH (HD38468), UNMC, and Olson Foundation (S.K.R) and 
UNMC Graduate School (P.C).

24. Expression of Vascular Markers in the Bovine Ovarian Cortex and Follicular Stages from Cows 
with Differing Steroidogenesis. Brizett Cole1, Rebecca Vinton1, William E. Pohlmeier1, Scott Kurz1, 
Adam Summers1, Renee McFee1, Robert Cushman2, Jennifer Wood1, Andrea S. Cupp1. Department 
of Animal Science,  University of Nebraska, Lincoln, NE1 and US Meat Animal Research Center, Clay 
Center, NE2.

 
Hyperandrogenemia is one of the main characteristics of polycystic ovary syndrome (PCOS). We have 
identified a sub-population of females with high intrafollicular levels of androstenedione (A4). These high A4 
females are being removed from the herd at a rate 10% greater than the Low A4 for failure to get pregnant.  
Women with PCOS often have altered follicular and vascular development.  Thus, our objective in this study 
was to develop a rubric of follicular staging (written, cartoon and histology) and to determine how follicular 
stages and PECAM, a marker of vasculature, may differ in these two populations of cows. Beef cows (4.7 ± 0.3 
yr) were synchronized (modified Co-Synch + CIDR protocol) and ovariectomies performed 36 h after PGF2α 
injection and CIDR removal. Ovarian cortex samples were collected from 27 cows (16 high A4, 11 low A4) 
and fixed in bouins prior to sectioning. Section from slides one, five, and ten were selected for every cow and 
they were then stained with hematoxylin and eosin and two random pictures for each slide were taken from an 
average depth of 30, 130, and 245 µ. The different follicle stages were determined using the developed rubric 
to quantitate follicle stages per ovarian cortex. There was no difference in the number of primordial, primary, or 
secondary follicles in cortex samples from High compared with Low A4 cows. However, there tended (P = 0.06) 
to be a decreased number of antral follicles in the cortex of High A4 cows indicating they may have arrested 
follicular development. Taken together, these data indicate that excess androgens from the High A4 cows 
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may impair growth past the secondary follicle stage reducing the number available for ovulation and impairing 
fertility. USDA is an equal opportunity provider and employer.  This work is funded by USDA/NIFA grant #2013-
00853.

25. A Bovine Model for Polycystic Ovary Syndrome. Adam F. Summers1, William E. Pohlmeier1, Kevin 
M. Sargent1, Scott G. Kurz1, Renee M. McFee1, Robert A.  Cushman2, Jennifer R. Wood1, and Andrea 
S. Cupp1. 1University of Nebraska- Lincoln, Lincoln, NE, 2USDA-ARS U.S. Meat Animal Research 
Center, Clay Center, NE.

Polycystic ovary syndrome (PCOS) results in the greatest single cause of anovulatory infertility in reproductive 
age women (affecting 5-10%). We have identified two sub-populations of cows with differences in intrafollicular 
androstenedione (A4) concentrations. These classifications are 80% repeatable over multiple estrous cycles/
year suggesting intrinsic differences in steroidogenic capability. We hypothesized that androgen excess in the 
High A4 cows was a result of altered theca cell gene expression and would result in altered oocyte maturation. 
Thus, to test this hypothesis, beef cows (4.7 ± 0.3 yr) were ovariectomized 36 h after PGF2α injection and 
CIDR removal. Follicular fluid, theca cells, and cumulus-oocyte complex (COC) from each dominant follicle 
were collected. Dominant follicles were confirmed based on size and an estrogen- to-progesterone ratio 
greater than 1.0 in the follicular fluid. Androstenedione production was 26-fold greater (P < 0.0001) for High 
A4 (n = 36) compared to Low A4 (n = 28) cows. High A4 cows also had a 2-fold increase (P = 0.01) in follicular 
fluid dehydroepiandrosterone (DHEA) concentrations. In High A4 cows, expression of CYP11A1 was 6.5-fold 
greater (P = 0.05) and CYP17A1 18.4-fold greater (P = 0.01). Theca cell mRNA expression of GATA6 and 
LHCGR were also increased 30-fold (P = 0.01) and 13-fold (P = 0.01), respectively. The effect of increased 
intrafollicular androgen levels on cumulus-oocyte gene expression in the dominant follicle was also examined. 
Abundance of ZAR1 was decreased 10-fold (P = 0.05) while conversely, NLPR5 had a tendency (P = 0.07) to 
be increased 19.8-fold in COCs from High A4 cows.  Taken together these data indicate that naturally occurring 
High A4 cows may be a good model to understand hyperandrogenemia and how excess androgens may affect 
oocyte development and subsequent fertility. USDA is an equal opportunity provider and employer.  This work 
is funded by USDA/NIFA grant #2013-00853.

26. Genetic Background Determines the Effect of a High Fat Diet on Body Weight, Ovulation 
Rates, Ovarian Steroidogenesis, and mRNA Abundance of Maternal Effect Genes in Ovulated 
MII-arrested Oocytes. Fang Xie, William E. Pohlmeier, Ningxia Lu, Jacqueline E. Smith, Autumn M. 
McKnite, Daniel C. Ciobanu, and Jennifer R. Wood.  Department of Animal Science, University of 
Nebraska-Lincoln, Lincoln, NE.

The success of in vitro fertilization in obese women varies with conflicting reports regarding abnormalities 
in ovulation rate, embryo quality, and pregnancy rates.  The objective of the current study was to determine 
if genetic factors contribute to these obesity-dependent variations.  To achieve this goal, female mice from 
two inbred lines, C57BL/6J (B6) and DBA/2J (D2) as well as reciprocal F1 hybrids (D2B6 and B6D2), were 
fed normal rodent chow (ND) or a high-fat diet (HFD) from 5 to17 weeks of age.  B6, D2, and F1 females 
were subsequently stimulated with 5 IU eCG and 5 IU hCG followed by euthanasia sixteen hours after hCG 
administration.  Body weight was determined, blood serum was collected and MII-arrested oocytes were 
isolated from the oviduct and cumulus cells removed.  The HFD increased the body-weight of B6 and F1 
but not D2 females and there were significant differences in body weight between F1 and B6 as well as F1 
and D2 irrespective of diet.  In response to gonadotropin stimulation, circulating progesterone and estrogen 
concentrations were altered in both B6 and F1 but not D2 females fed a HFD.  Furthermore, the number of 
oocytes collected was decreased in D2 and F1 females but not B6 females fed a HFD. To determine the effect 
of diet-induced obesity on the molecular phenotype of oocytes, mRNA for the maternal effect genes Bnc1, 
Dppa3, Pouf51, and Nlrp5 were evaluated by quantitative, real-time PCR in ovulated oocytes.   Both diet- and 
genotype-dependent differences in each of the candidate genes were detected.  Together, these data indicate 
genotype-dependent effects of a high fat diet on body weight and the response to ovulatory stimulation.  Thus, 
variations in the IVF success of obese individuals are likely due to genetic by obesity interactions which alter 
the ovarian responses of oocyte maturation, ovulation, and steroidogenesis.   
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