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The additional long-term health conse-
quences in these offspring associated with
a suboptimal uterine environment is of
emerging importance. Although the po-

| | tential impact of maternal environment on
pregnancy outcome, including fetal weight,
has been described in various species, the
underlying mechanisms controlling placen-
tal adaptation for increased nutrient
transport, which are crucial for regulating

results in intrauterine growth
restriction (IUGR), a significant
social and economic problem of
global importance. Maternal un-
dernutrition is often overlooked
as a cause of IUGR, although in
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lem. In developed countries,
greater than 50% of pregnancies
are associated with some form of

ties: IFRB Repro
Forum Seminar Series
(19 years) Annual R.O.
Berry Lecture (18
years), Texas Forum
on Reproductive Sci-

I Nel= “morning sickness” characterized fetal growth, are not clearly understood.
by nausea, inappetence, and, at

New IFRB Facul- | times, vomiting. Of note, 1% of Dr. Kathrin Dunlap is a Research As-

ty Spotlight those pregnancies are associated with extreme sistant Professor in the Department of Animal Science
vomiting and weight loss. In addition, to increased whose research interests are focused on discovery of the

Global Issues 1 risk of perinatal morbidity and mortality associated (Continued, Page 2)

IFRB Member 3

Global Issues: Developmental Origins of Health and Disease

19th Annual R.O.

Berry Memorial 3 by Watson and Crick, to further

Almost 60 years ago, Watson and

Lecture ! ) characterize the surrounding struc-
Crick published the proposed dou- ¢;o of the DNA sequence itself.
Trainee News 4 ble-helix structure of DNA in Na- This new investigation developed
) ture. Five decades later the Hu- into the field of science termed
IFRB Seminar man Genome Project successfully “epigenetics.” At this point you
Series & Pig : P Y

sequenced the complete human
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sophisticated technologies.
(Continued, Page 9)
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lished. In addition to genome se-
quencing, scientists continued to
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Tessane et al. were
featured on the cover
of Molecular Repro-
duction and Develop-
ment, Volume 79, Issue
3, March 201 2.

The legend for the cover:
HDAdJ-GFP expression in
Doublecortin expressing
cells located adjacent to
cerebellar Purkinje cells.
This work demonstrates
the ability of HDAd inject-
ed by this route of delivery
to transduce neuronal
cells. The transduced
neuroepithelial cells can
be potentially used to
secrete therapeutic pro-
teins into the cerebrospi-
nal fluid and provide them
via cross-correction to
nontransduced cells. Tar-
geting of neuronal cells
and long-term transgene
expression make this
approach attractive for
the treatment of several
neurologic diseases.

New IFRB Faculty |

physiological pathways mediating
fetal-placental adaptation

to maternal environmental con-
straints. Dr. Dunlap has a long-
standing interest in the study of pla-
cental biology. As a Ph.D. student in
the laboratories of Drs. Fuller Bazer
and Thomas Spencer she was the
first to utilize Morpholino Antisense
Oligonucleotide technology for the
study of conceptus development in
domestic animals. Her findings re-
garding the role of the endogenous
Jaagsiekte Sheep retrovirus (enJSRV)
on formation of binucleate cells
within the sheep placenta were pub-
lished in the Proceedings of the Na-
tional Academy of Sciences
103:14390 (2006). Upon completion
of her Ph.D. program she pursued
postdoctoral studies with Drs. Greg
Johnson (Department of Veterinary
Integrative Biosciences) and Kayla
Bayless (Department of Molecular
and Cellular Medicine) in the area of
placental angiogenesis. Dr. Dunlap’s
research in this area was supported
by a post-doctoral fellowship award-
ed by the USDA National Research
Initiative Competitive Grants Pro-
gram. The resulting research on the
lysosphingolipid, sphingosine- |-
phospate, in the sheep placentome
was also recognized by the Society
for the Study of Reproduction in
2009 with a Trainee Research
Award at the 42" Annual Meeting.

Upon completion of her post-
doctoral studies she served as an
Associate Research Scientist within
the Laboratory for Uterine Biology
and Pregnancy from 2009-201| be-

Maternal nutrient status impacts fetal develop-
ment and alters placentome histoarchitecture.
Placentomes collected from singleton pregnant ewes
receiving only 50% of their nutritional requirements
(NRC) and giving rise to IUGR fetuses, are markedly less
dense than those of ewes which received 100% NRC
and produced normal weight lambs. The IUGR associat-
ed placentomes have a pronounced lack of caruncular
(CAR) crypt development, branching, and associated
interdigitation with cotyledonary (COT) villi. Interesting-
ly, the capsule is inversely thickened in the nutrient
restricted IUGR pregnancies. Stereological and vascular
evaluations will provide valuable information for under-
standing the impact of placentome structure on placen-
tal blood flow, nutrient transport, fetal growth and lamb
viability. (K. Dunlap, unpublished results).

fore being named to her current
position. Since joining the Depart-
ment of Animal Science, Dr. Dunlap
has continued to pursue studies in
placental biology using complemen-
tary in vivo and in vitro model sys-
tems, and is working to develop
biomarkers of fetal health, independ-
ent of birth weight, by capitalizing on
a natural population variance in an
experimentally controlled, non-
inbred pregnant sheep model of
maternal undernutrition. In this
model system two distinct subpopu-
lations have emerged in response to
maternal nutrient restriction: those
that deliver low birth weight off-
spring (IUGR) and those that deliver
phenotypically normal (non-IlUGR)
birth weight offspring. Importantly,
these varied phenotypes do not exist
among inbred rodent strains, making
the sheep a valuable model. Addi-
tionally, the sheep is an accepted and
uniquely well-suited animal model
for studies of pregnancy and neona-
tology. Through her studies Dr.
Dunlap aims to elucidate physiologi-
cal pathways by which the placenta
adapts to maternal environmental
constraints as well as developing
biomarkers
suitable for
identifica-
tion of
individuals
that may be
more- or
less-
susceptible
to such
constraints.
These find-
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ings will provide the foundation for
development of precise interven-
tions to improve fetal growth and
well-being.

As someone who benefitted greatly
from the mentoring she received as
a trainee, Dr. Dunlap has main-
tained a strong commitment to
teaching in her current appoint-
ment. In her current faculty posi-
tion she teaches ANSC 481: Senior
Seminar, and serves as a mentor for
undergraduate researchers from
both the College of Veterinary
Medicine and the Department of
Animal Science. Additionally, Dr.
Dunlap recently developed a new
course, ANSC 289: Basic Animal
and Research Experience, in an
effort to provide undergraduate
students with increased exposure
to research opportunities within
the Department of Animal Science.
This course was enthusiastically
received by the students and is the
topic of a feature article in an up-
coming issue of the Animal Science
Monthly Magazine, published by the
Texas A&M Department of Animal
Science.
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[FRB Faculty Member Spotlight: Dr. Gil Rosenthal ‘q

| am an Associate Professor in the Department
of Biology as well as the chair of the Interdisci-
plinary Research Group in Ecology and Evolu-
tionary Biology. | teach BIOL 467 (Integrative
Animal Behavior) and, along with Ginger Car-
ney, BIOL 691 (Behavior, Genes, & Evolu-
tion). My lab’s research program focuses on

using natural hybrids between the swordtail fish
Xiphophorus birchmanni and X. malinche to study

the mechanisms and evolutionary dynamics of
mate choice. My obsession with live bearing
fishes dates back to the guppy tank | received
for my sixth birthday. | began working on
Xiphophorus as an undergraduate, developing

video stimuli for mate-choice studies with Chris |

Evans during a summer internship in Peter
Marler’s lab at UC Davis. Mike Ryan, my PhD
advisor at UT - Austin, introduced me both to
swordtails’ natural habitat in the lovely Huas-
teca region of central Mexico, and to the study
of behavioral mechanisms in an evolutionary
context. My main thesis project involved the
production of synthetic animations based on
population parameters in order to understand
the role of mating preferences in maintaining
intra- and interspecific variation in male

traits. My lab continues to use animations as a

powerful tool for behavioral experiments; along
with collaborators Wei Yan (VIZA, TAMU) and

Jerry Johnson (Brigham Young University), we
are funded by NSF to develop anyFish, soft-
ware used by behavioral biologists to develop
their own animated stimuli.

While doing field work for my PhD, | stum-

bled on natural swordtail hybrids near Calnali,
Hidalgo, in the foothills of the Sierra Madre
Oriental. After a postdoc at UC San Diego
and a brief stint as a faculty member in Boston
University’s now-defunct program at Woods
Hole’s Marine Biological Laboratory, | re-
turned to Texas to take a faculty position here
in the Biology department, and returned to
Calnali to establish the Centro de Investi-
gaciones Cientificas de las Huastecas
“Aguazarca” in partnership with my wife,
Rhonda Struminger. My recently graduated
PhD student, Dr. Zachary Culumber, is now

based in Calnali full-time and is directing
research activities there.

Research by my current graduate students
focuses on multiple aspects of the biology of
traits involved in reproduction. James (Brad)
Johnson is investigating performance costs
and geographic variation in sexually-
dimorphic male ornaments involved in court-
ship; Nick Ratterman, co-advised with Adam
Jones, is doing theoretical and empirical stud-
ies of coevolution between male traits and
female mating preferences. New students
Pablo Delclos and Mattie Squire are working,
respectively, on the relationship between
ecological community structure and sexual
communication, and on the relationship be-
tween mating preferences and realized mate
choice. Rongfeng (Ray) Cui is using next-
generation sequencing techniques both for
admixture mapping of genetic loci associated
with male traits and female preferences, and
to elucidate how early social experience
changes expression of odorant receptor
genes in the olfactory periphery. Finally, and
of particular relevance to the IFRB, Victoria
Smith is working on the relationship between
female reproductive physiology and mate-
choice decisions. Specifically, she is focusing
on the role of cortisol in mediating the rela-
tionship between external stressors and
behavioral preferences.

16th Annual Raymond 0. Berry Memorial Lecturer Selected

Dr. Peter Parham,
Professor in the De-
partments of Structur-
al Biology and Microbi-
ology & Immunology
at the Stanford Univer-
sity School of Medi-
cine, was selected by a
vote of IFRB faculty in
December, 2011, to
present the 18% Annu-
al Dr. Raymond O.
Berry Memorial Lec-
ture which will be held
in conjunction with the
6th Annual IFRB Re-
treat on Friday, Octo-
ber 26, 2012 at The
Veranda in Bryan, TX.

Dr. Parham studied Natural Sciences at Cambridge University, sub-
sequently obtaining his PhD in Biochemistry and Molecular Biology
at Harvard University with Professor Jack Strominger. Elected a

working with Walter Bodmer in the Department of Genetics at Oxford
University, before returning to Harvard to start his independent research
program. Dr. Parham joined the Stanford faculty in 1980. Throughout his
career Dr. Parham’s research has focused on proteins of the human im-
mune system that vary greatly between individuals and populations. These
differences, the consequence of natural selection, not only modulate the
immune response to infection and cancer, but also influence the success of
reproduction and therapeutic transplantation of cells, tissues and organs.
He has received scientific awards from the Leukemia Society of America,
the American Society of Histocompatibility and Immunogenetics, the Euro-
pean Federation of Inmunogenetics and the British Society of Immunology;
| in 2008 he was elected fellow of the Royal Society. Dr. Parham has served
on the Editorial Board of several major immunology Journals and as Editor-
in Chief for Inmunological Reviews. He is also the author of an introduc-
tory text-book ‘The Immune System’ that is used worldwide in immunolo-
| gy courses for undergraduate and professional students.

| The Annual Raymond O. Barry Memorial Lecture series in honor of Dr.
Raymond O. Barry, a member of the faculty from 1931 to 1960 who con-

tributed to the establishment of the discipline of Reproductive Immunology

Dr. Fuller Bazer.

Junior Fellow of the Society of Fellows at Harvard, he spent a year

through his pioneering studies involving embryo transfer to evaluate genet-
ic factors affecting reproduction. The Lecture was established in 1994 by
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Above: Section of a Day 16
fetal mouse paw giving the
A&M GIG’EM sign. Shown
is mRNA expression of
matricellular proteins Spp |
(in fetal skin and cartilage)
and Sparec (in fetal connec-
tive tissue and cartilage).

Below: mRNA expression of
the same matricellular
proteins in an inter-
implantation site within the
uterus of a mouse undergo-
ing implantation that was
induced using the “delayed
implantation model.” Spp |
is expressed by uterine
epithelium whereas Sparc is
expressed by the uterine
stroma, myometrium and
broad ligament. Data
generated in Dr. Greg John-
son’s lab by Dr. David Erik-
son (now a post-doctoral
fellow at the Univ. Califor-
nia, San Francisco Medical
School) in collaboration with
Dr. Pi-Ling Chang, Univ.
Alabama, Birmingham.

Awards, elc.

NEW GRANTS:

* Guoyao Wu, Safety of arginine
supplementation to healthy adults”,
International Council of Amino Acid
Science, $250,000, 4/2012 to 3/2014.
INTERNATIONAL ACTIVITIES:

* Fuller W. Bazer is completing his
third 18 week semester of research
and teaching as World Class Universi-
ty (WCU) Professor in Biomodula-
tion, Department of Agricultural Bio-
technology, Seoul National University
(SNU). The WCU project, a program
of the Korean government, was initi-
ated to: enhance national, higher edu-

transform Korean universities into
world-class research institutions.
Dr. Bazer established the Labora-
tory of Reproductive Biology at
SNU to study contributions of the
avian oviduct to development and
growth of the embryo in ovo and
effects of select nutrients on the
mTOR cell signaling pathway in

porcine conceptus trophectoderm.

Dr. Bazer conducts research in
collaboration with former trainees
Drs. Gwonhwa Song, Jinyoung
Kim and Hakhyun Ka.
INVITED LECTURES:
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reactive oxygen species (ROS) and
p53-mediated pathways”, Prof P.
Govindarajulu endowment lecture,
Dr. ALM Institute of Basic Medical
Sciences, University of Madras, In-
dia, January 9, 2012.

“Use and Misuse of Chromium:
From Ancient History to Modern Civili-
zation”, Thavathiru Adigalar College
of Education, Tamil Nadu Teachers
Education University, Kundrakudi
campus, Tamil Nadu, India, January
16, 2012.

* Sakhila Banu, Forum on
“Women in Education & Research:

cational and industrial competitive-
ness in multi-disciplinary fields and

* Sakhila Banu, “Chromium
induces ovarian failure through

How do we overcome challenges
and struggles?”, Thavathiru Adigalar

IFRB Trainee News

* Haixia Wen,
Ph.D., is an Associ-
ate Professor in the
Department of Physi-
ology in Harbin Medi-
cal University, China,
where her research
focused on the ef-
fects of Phytoestro-
gen genistein on the
estrogen receptor
signaling reproduc-
tion and cancer development. Dr. Wen joined the
laboratory of Dr. Qinglei Li in January 2012 as a
Visiting Scholar. Her current research is to under-
stand the TGFf signaling in the regulation of uterine
myometrial development and function.

* Chao Wang is a grad-
uate student at the Col-
lege of Animal Science
and Technology, China
Agricultural University.
He is on a Ph.D. Joint

| Training program and is
“§ | under the mentorship of
Dr. Qinglei Li for one
year in Texas A&M Uni-
versity. He joined Dr. Li’s
laboratory in February,
2012. Mr. Wang is inter-
ested in exploring the role of TGFf signaling in the
regulation of oocyte development and function.

* Rongfeng Cui, graduate student in the laboratory
of Dr. Gil Rosenthal was a recipient of an annual
Rosemary Grant Graduate Student Research Award
competition of the Society for the Study of Evolution.
These awards are to assist students in the early stag-
es of their Ph.D (first two years) programs by ena-

clude animal communication,

| on the effect of early learning

bling them to collect prelimi-
nary data (to pursue addition-
al sources of support). His
main research interests in-

signal-receptor coevolution,
prezygotic isolation mecha-
nisms and sympatric specia-
tion. Current projects focus

in female mate choice in X.
malinche and characterization
of pheromone chemistry and
olfactory receptors.

* James (Will) Frank, graduate ™
student in the laboratory of Dr.
Greg Johnson, earned first place
honors in the platform competi-
tion at the 18th Annual Texas
Forum for Reproductive Sciences
held on April 12-13, 2012 at Rice
University in Houston. Will has
also served as the Trainee Mem-
ber of the IFRB Executive Com-
mittee and his two year term
ends this year. He has effectively
represented the interests of IFRB

trainees and has coordinated meetings of trainees with
IFRB speakers.

* Bruna Alves, D.V.M,, a Ph.D. can-
didate with Dr. Marcel Amstalden
was awarded a 2012 Tom Slick Fel-
lowship, from the College of Agricul-
ture and Life Sciences. She anticipates
completing requirements for the
Physiology of Reproduction Ph.D.
degree this fall.

(Continued, Page 10)
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[FRB Seminar Series, Spring 2012

The IFRB Seminar Series, Reproduc-
tive Biology Forum, has been held weekly
during the Fall and Spring Semesters since
1990. The 2012 IFRB Seminar Series, coordi-
nated by Dr. Marcel Amstalden, continues
to provide an excellent combination of semi-
nars from internationally recognized repro-
ductive biologists from outside and inside the
university along with advanced IFRB trainees.
Each of the seminars is followed directly by a
luncheon involving graduate student and post-
doctoral trainee discussions with the seminar
speaker:

January 27, Dr. Robert Burghardt, Chair
IFRB, IFRB General Business Meeting

February 3, Dr. Bryan White, VIBS, TAMU
College Station. "Modulation of the sphingo-
sine |-phosphate signaling pathway in preg-
nant ewes alters placentome architecture and
fetal growth.” Hosted by Dr. Greg Johnson

February 10, Dr. Clay Lents, USDA-ARS
Meat Animal Research Center. “Neuro-
endocrine factors impacting gonadotropin
secretion and genomic markers associated
with puberty in the female pig.” Hosted by
Dr. Marcel Amstalden

February 17, Dr. Jeanne Garner, West In-
dies Marine Animal Research and Conservation
Service. “Reproductive endocrinology of nest-
ing leatherback sea turtles in St. Croix, Virgin
Islands.” Hosted by Dr. Duncan MacKenzie

February 24, Dr. Chung Park, North Dakota
State University. "Maternal methyl diet and
epigenetic imprint of mammary carcinogenesis
in offspring." Hosted by Dr. Gary Williams

March 2, Dr. Ryan Ashley, New Mexico State
University, Las Cruces. “Membrane Progester-
one Receptors and Angiogenic Factors During
Early Pregnancy.” Hosted by Dr. Greg John-
son

March 9, Dr. Karen ). Berkley, Florida State
University, Tallahassee. “Neural Mechanisms of
Endometriosis: Lessons from a Rat Model.”
Hosted by Dr. Joe Arosh

March 16, Spring break — No Forum

March 23, Dr. Jennifer Hernandez-Gifford,
Oklahoma State University. "Beta-catenin's
unappreciated role in follicular steroidogene-
sis." Hosted by Dr. Greg Johnson
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March 30, Dr. Sunny Scobell, Texas A&M
University. “Reproductive endocrinology of male
pregnancy and female aggression in a sex-role
reversed pipefish. Hosted by Dr. Duncan
McKenzie

April 13, Texas Forum of Reproductive
Sciences, Rice University, Houston, TX

April 20, Dr. Ken Cornetta, University of
Indiana. “Lentiviral Gene Therapy - Engineering a
Virus into a Clinical Product.” Hosted by Dr.
Mark Westhusin

April 27, Dr. Marty Matzuk, Baylor College of
Medicine, Houston. "Small RNAs and reproduc-
tive cancer development." Hosted by Dr.
Qinglei Li

Eppig Presents Special IFRB Seminar

Dr. John ). Eppig, Professor and Senior Staff Scientist, pre-
sented a special seminar at Texas A&M sponsored by the
IFRB and the College of Veterinary Medicine & Biomedical
Sciences on February 14, 2012. The title of his seminar was,

“Oocytes Under Arrest: A Whodunit.”

Dr. Eppig is recognized as the world's leading authority on the cellular
and molecular basis for mammalian oocyte development. His para-

digm changing work has shown how the oocyte orchestrates its own

maturation and competence by establishing a feed-back loop with the
somatic cells that surround it within the ovarian follicle. He and Dr-.
Marty Matzuk at Baylor College of Medicine have shown that two
oocyte-specific genes, Gdf? and Bmp |5 have instructional roles that

the famous mouse “Egbert” who was
developed in vitro from the primordial
stage, matured in vitro, fertilized, and
transferred at the two cell stage resulting
in the birth of a live mouse in 1996. A
number of his scientific contributions
have been reported in the lay press such
as Discover Magazine and Science News.

Dr. Eppig has held major leadership roles
including service on the SSR Board of
Directors, the NIH Human Embryo Re-
search Panel, President of the SSR, Co-

&

&

-

allow oocytes to outsource many of its metabolic requirements in-
cluding provision of glycolytic intermediates and cholesterol biosyn-
thesis to the cumulus cells surrounding oocytes. The IFRBs own Dr.
Quinglei Li was a co-author on three recent papers with Drs. Eppig
and Matzuk dealing with the coordination of oocyte and cumulus cell
communication. Dr. Matzuk was also scheduled as a regular IFRB
Spring Seminar speaker.

He has been a leader in developing culture systems that support oo-
cyte development from the primordial follicle stage to the mature
competent oocyte stage. Many reproductive biologists are aware of

‘
‘

His most recent awards include the Pioneer in Reproduction Research
Award, Frontiers in Reproduction Program at the Marine Biological
Laboratory NICHD, 2008; The Carl G. Hartman award, the highest
honor bestowed by the Society for the Study of Reproduction in 2010;
and last year he was named a member of the National Academy of
Sciences in recognition of his distinguished and continuing achievements
in original research, 201 1.

Editor in Chief of Biology of Reproduction
from 2004-2009.
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Jennifer Thorson, a doctoral candidate in Physiology
of Reproduction, investigates the mechanisms that
regulate reproductive seasonality in mares and phar-
macological approaches for accelerating reproductive
transition and pregnancy in seasonally anovulatory
mares. Prior to beginning graduate studies at Texas
A&M University in the spring semester of 2009, she
received a B.S. in Equine Science and Agricultural Busi-
ness from Colorado State University and a M.S. in
Animal Science (Reproduction) from North Dakota
State University.

The first year of Jennifer’s doctoral program was spent
in the Animal Reproduction Laboratory, Texas
AgriLife Research-Beeville, and all of her research has
involved the combined resources of the Beeville labor-
atory and the Department of Animal Science in Col-
lege Station. Studies completed by Jennifer and col-
leagues have indicated that the marked decrease in
adenohypophyseal synthesis and release of luteinizing
hormone (LH), a major cause of seasonal anovulation
in the mare, can be overcome by application of a sub-
cutaneous osmotic pump that delivers gonadotropin-
releasing hormone (GnRH) continuously for several
weeks. This treatment approach, which leads to in-
creased circulating concentrations of LH uniquely in
the equine (continuous treatment with GnRH leads to
decreased LH in circulation in most mammalian spe-
cies due to receptor desensitization), was applied
successfully to accelerate reproductive transition,
induce follicular development, and advance the estab-
lishment of pregnancy in approximately 80% of mares
by the end of March. Because most seasonally-
anovulatory mares resume reproductive cyclicity ap-
proximately 3 to 4 months after the winter solstice
(April in the northern hemisphere), the continuous

The 45th Annual Meeting
of the Society for the Study
of Reproduction will be held
in State College, Pennsylva-
nia August 12-15, 2012.

The SSR Annual Meeting is typi-

Society for the Study
of Reproduction

Tramee Spotlight

cally one of the best attended
meetings by members and trainees
of the IFRB. This Spring, 11
trainees who have had first
authored abstracts accepted
for presentation at the meet-
ing will receive travel support
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administrations of native GnRH is a highly-effective
pharmacological tool to mitigate the winter anovulato-
ry season in mares. A patent application by Texas
Agrilife Research for the concept and efforts to devel-

) op a commercialized delivery modality are currently in

progress in Beeville.

- Jennifer is also conducting studies to investigate the

role of neuropeptides of the arginine-phenylalanine
(RF)-amide family in the seasonal reduction of LH se-
cretion in the mare. Ongoing studies have demon-
strated that the gene encoding RF-related peptides is
expressed in the equine hypothalamus, and that neu-
rons containing RF-related peptides project to brain
locations that are compatible for the control of GnRH.
Jennifer has also observed that the receptor for RF-
related peptides is present in the adenohypophysis of
mares, indicating that a direct effect at the level of the
adenohypophysis may occur. In seasonal breeding
birds and several mammals, at least one functional RF-
related peptide (RFRP3) has been shown to modulate
the secretion of LH, including direct inhibitory effects
at the anterior pituitary. However, those results have
been difficult for some investigators to replicate; thus,
the true role of RFRP3 and related peptides in mam-
mals is still in question. To date, adenohyphyseal cell
culture experiments led by Jennifer, as well as collabo-
rative in vivo studies with her fellow graduate students,
have also failed to demonstrate functional RFRP3 ef-
fects in the mare. However, some of the mystery as-
sociated with the RFRP system may about to be re-
solved using an antagonist to RFRP3, RF9. The latter
has been shown recently to counteract the endoge-
nous inhibitory effects of the RFRP system in sheep,
and Jennifer has now demonstrated a similar effect
during reproductive transition in anovulatory mares.
This approach could eventually contribute to the devel-
opment of new therapeutic modalities for controlling
reproductive seasonality in the mare.

Jennifer will complete her doctoral program by late
2012, with a dissertation entitled “Interactive roles of
gonadotropin-releasing hormone and RF-amide related
peptide 3 in adenohypophyseal physiology and repro-
duction in the mare”. During her program at Texas
A&M University, Jennifer has authored or co-authored
8 abstracts presented at national and international
meetings, is a co-author of an in-press review article,
and has 2 manuscripts in preparation for submission.
Drs. Gary Williams and Marcel Amstalden serve
as co-chairs of her graduate advisory committee.

45th SSR Annual Meeting, Penn State University

to attend the meeting with fund-
ing generously provided by the
Texas A&M University Division
of Research and Deans of the
Colleges of Agriculture and Life
Sciences and Veterinary Medi-
cine & Biomedical Sciences.
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A Snapshot of IFRB Research Productivity

The IFRB is recognized as one of the most
productive interdisciplinary research
and education programs in reproductive
biology in the U.S. The following partial
“snapshot” of research productivity il-
lustrates the multiple investigator re-
search activities of the IFRB involving
extensive participation of trainees dur-
ing the 4 month period Jan—May, 2012:

Ahn SE, Jeong W, Kim JH, Lim W, Kim J, Bazer
FW, Han JY, Song G. (2012) ERBB receptor
feedback inhibitor I: Identification and regula-
tion by estrogen in chickens. Gen Comp En-
docrinol 175:194-205.

Allen CC, Alves BRC, Li X, Tedeschi LO, Zhou
), Paschal JA, Riggs PK, Braga-Neto UM, Keis-
ler DH, Williams GL, Amstalden M. (2012)
Gene expression in the arcuate nucleus of
heifers is affected by controlled intake of high-
and low-concentrate diets. | Anim Sci, in
press.

Bake S, Tingling JD, Miranda RC. (2012) Ethanol
exposure during pregnancy persistently atten-
uates cranially directed blood flow in the de-
veloping fetus: evidence from ultrasound imag-
ing in 2 murine second trimester equivalent
model. Alcohol Clin Exp Res 36:748-758.

Balaraman S, Winzer-Serhan UH, Miranda RC.
(2012) Opposing Actions of Ethanol and Nico-
tine on MicroRNAs are Mediated by Nicotinic
Acetylcholine Receptors in Fetal Cerebral
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With the genetic revolution in full swing scientists began to reevaluate
the manner by which gene expression is regulated, and why changes in
expression of relatively few genes result in so many different phenotypes.
Concurrently, a number of epidemiological studies were identifying inter-
esting associations between unfavorable environments during pregnancy
and increased susceptibility of offspring to disease much later in life.
These two freight trains of inquiry have collided and in the aftermath lies
a burgeoning field of study “fetal programming” that not only helps to
explain questions posed by geneticists regarding phenotype penetrance,
but has also increased awareness of the sensitivity of the reproductive
process to perturbation and the power that we, as reproductive biolo-
gists, have to improve the health and well-being of all forms of animal life.

Fetal programming is likely rooted in evolutionary biology arising from
the need for the fetus to develop in a manner that would make it most
suitable for the world it will be born into. As example, poor nutrition
during pregnancy would cue the fetus to establish an efficient metabolic
rate, and thus once born the offspring would preferentially put on fat
during periods of nutritional excess as insurance against future nutritional
hardship. A poor intrauterine and even early postnatal environment has
also been shown to have potentially adverse behavioral and social conse-
quences including anxiety and inability to cope with stress. Although
many early studies have highlighted the link between nutrition and fetal
programming a multitude of other environmental cues impact fetal devel-
opment, including stress, drugs and alcohol, smoking, environmental
pollution, teenage pregnancy, and assisted reproductive technologies
such as cloning.

Nutrition: Worldwide, 1.5 billion people are overweight and 500 mil-
lion are classified as obese. Conversely, 925 million people in the world
were undernourished in 2010. Parental over- or under-nutrition increas-
es the incidence of obesity, type-ll diabetes, and hypertension in off-
spring. For those of you thinking the potential severity of these numbers
are inflated because only women can get pregnant I've got news for you,
the old adage “it takes two to tango” still rings true. Recent studies in
rodents have found that paternal obesity diminishes reproductive health
of two subsequent generations as well as programs beta-cell dysfunction
in female offspring.

Substance Abuse: A recent federal report published by the United
Stated government found that 320,000 babies were born having been
exposed to alcohol and illicit drugs in utero, annually. It was also noted
that a far larger number were exposed to sedatives and nicotine in utero.
Not only can these offspring suffer from birth defects, but also mental
retardation, learning disorders, anxiety, hyperactivity, and poor impulse
control.

Stress: The 21* century woman has increasingly become a critical and
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even primary contributor to the financial resources of a family.
The increased responsibility coupled with the physical and emo-
tional demands of pregnancy make it unsurprising that many wom-
en perceive an increased stress load during this critical period of
fetal development. In addition to an increased risk for preterm
birth, maternal stress during pregnancy has also been linked to
attention deficit and compulsive fear in offspring. Importantly, be-
cause development and programming of the brain is still occurring
during early childhood life, the postnatal environment may also play
a key role in patterning offspring behavior. Studies in rats have
indicated that the degree to which the mother cares for her off-
spring has a significant impact on mothering behavior of her female
offspring themselves and that these behaviors are epigenetically
programmed resulting in altered gene expression in the brain.

Assisted Reproductive Technologies (ART): The develop-
ment of ART has without question enhanced the life of many fami-
lies that otherwise would not have been able to have children.
These technological breakthroughs however are likely not without
consequence. Certainly studies in livestock species related to clon-
ing have found that inappropriate embryo culture conditions result
in altered epigenetic states and can give rise to large offspring syn-
drome. Through diligent research many of these problems have
been alleviated due to improved culture conditions, however given
the relative infancy of the field of fetal programming and the often
long delay between insult and disease penetrance it will be im-
portant for researchers to carefully monitor offspring to continue
to improve these technologies. In humans, the first “test-tube
baby” was Louise Brown born in 1978 in Great Britain. At the ripe
old age of 34 the book is still unwritten regarding any long-term
consequences of her “unique” entry to the world. Since 1978,
more than 3 million IVF babies have been born worldwide.

Without question these recent discoveries have cemented the role
of the reproductive biologist as the central guide in the never-
ending quest to improve the lives of humans and animals alike.

Our knowledge provides the earliest opportunities to promote
lifelong health and well-being, while also developing intervention
strategies that may be used to ameliorate problems when neces-
sary. Wellness, however, can only be achieved with continued
multidisciplinary approaches employed by reproductive biologists,
nutritionists, geneticists, toxicologists, psychologists, engineers, and
physicians. It is truly an exciting time to be a reproductive biolo-
gist!

- Commentary by Dr. Carey Satterfield, Assistant Professor,
Department of Animal Science, Interdisciplinary Faculty of
Reproductive Biology

[FRB Hot Papers, Spring 2012 bR
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birchmanni. PLoS One. 2012;7
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Ted Wing, DVM, received a CVYM Predoctoral
Research Award 2012, for a proposal entitled,
“Elucidation of Intercellular Signals That Allow
Endothelial Progenitor Cells (EPCs) to Incorpo-
rate Into Established Vasculature,” Drs. Greg
Johnson, Kayla Bayless and Robert
Burghardt serve as mentors,

Neurodevelopmental Defects Caused by the

, Teratogenic Effect of Alcohol.” Drs. Shannon
Woashburn and Timothy Cudd serve as men-
tors,

* Beatriz Macias Garcia, DVM, Ph.D.,
is a postdoctoral fellow in the laboratory of
Dr. Katrin Hinrichs funded by an Estan-
cia Breve grant from the Spanish Ministery
of Eductaion, Science and Innovation. She
was recently awarded an CVM Postdoctor-
al Research Award for a proposal entitled
"Role of Protein Kinase A and Calcium-
Calmodulin Signaling in the Regulation

of Hyperactivated Motility of Equine Sperm.
Results obtained have resulted in an ab-
stract to the European Society for Domes-
tic Animal Reproduction meeting in Dublin, Aug 29 - Sept |, 2012 enti-
tled, "Calmodulin, Calmodulin Kinase Il and Extracellular Calcium are
Implicated in the Control of Hyperactivated Motility in Stallion Sperm.”
She has also been invited to the C.E.S School of Veterinary

and Zootechnics in Medellin (Colombia) for a talk, entitled "Assessing
Semen Quality: Use of Advanced Techniques."

* Kirthiram K Sivakumar is a doctoral
student who joined Dr. Sakhila Banu'’s la-
boratory in January, 2012. He is studying the
effects of hexavalent chromium (CrVI) on
female reproduction and fetal development.
Kirthiram completed his M.S. in Biotechnology
at TAMU in 2009 and continued as a Research
Associate in the Food Safety and Environmen-
tal Microbiology lab at TAMU from 2009 to

201 I, under the supervision of Dr. Suresh Pillai. He received his Bache-
lor degree in Industrial Biotechnology from Anna University, India.

Congratulations to IFRB Graduates:
* Ligia Prezotto earned a Physiology of .
Reproduction M.S. degree under the direction z?
of Drs. Gary Williams and Marcel Am- s
stalden. Her thesis title was, “Role of an
Equine Homologue of Gonadotropin-Inhibiting |
Hormone in Controlling Secretion of Luteiniz-
ing Hormone in the Mare.” She graduated in
May, 2012 and is currently enrolled in a doc-
toral program at North Dakota State Univer-
ity where she will study nutritional physiology
ruminants.
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Jeanne Garner, received a Ph.D. in
Wildlife and Fisheries sciences under the
direction of Drs. Duncan MacKenzie
and Delbert Gatlin. Jeanne has been
the Principal Investigator and Project
Coordinator for the Leatherback Turtle
Project at Sandy Point since 2002 and
specializes in nutritional biology of marine
animals. The title of her dissertation was
“Reproductive Endocrinology of Nesting
Leatherback Sea Turtles in St. Croix, US
Virgin Islands."
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Kevin O. Curley, Jr., received his Ph.D.
degree in May, 2012, Physiology of Repro-
duction, under the direction of Drs. Ronald
D. Randel and Thomas H. Welsh, Jr.
The title of his dissertation was "Evaluation
of a Bovine Temperament Model for Endo-
phenotypes Associated with Hypothalamic-
Pituitary-Adrenal Axis Dysfunction." Dr.
Curley is a Lecturer in VIBS.

Azure N. Facucette, received her Ph.D.
degree in May 2012, Physiology of Repro-
duction, under the direction of Drs. David
W. Forrest and Nancy H. Ing. The
title of her dissertation was "Changes in
Gene Expression of Goat Developing Tes-
tes and Sperm during Breeding and Non-
Breeding Seasons."

Ashley E. Navarrette completed a Physiolo-
gy of Reproduction M.S. degree under the
direction of Dr. Todd R. Bilby. The title of
her thesis was “Genomic Differences Between
High Fertile and Sub-fertile Holstein Dairy
Heifers.” She is currently working on a gradu-
| ate program in the Department of Veterinary
Physiology & Pharmacology.

Kelley C. Chiles completed a M.S. degree, Physiology of Repro-
duction under the direction of Dr. David Forrest. The title of
her thesis was “Response to Incorporation of Supplemental Gon-
adotropins for Donor and Recipient Protocols in Commercial
Bovine Embryo Transfer.”

Brook Lyn Bradbury completed a M.S.
degree, Physiology of Reproduction under
the direction of Drs. Ronald D. Randel
and Thomas H. Welsh, Jr. The title of
her thesis was “Reproductive Performance
in Domestic Ruminants.”

* Michelle Bedenbaugh, an undergraduate student in ANSC
completed the University Undergraduate Research Fellows pro-
gram at TAMU and graduated with Summa Cum Laude recognition
(GPR 4.0) in May 2012. Michelle will begin the M.S. in Physiology
of Reproduction program in the Fall semester 2012.
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College of Education, Tamil Nadu Teachers
Education University, Tamil Nadu, India,
January 16, 2012.

Chromium Toxicity and its role in cancer”,
PG and Research Department of Biotech-
nology and Bioinformatics lecture series,
Holy Cross College, Bharathidhasan Uni-
versity, Trichy, India. January 18, 2012.

Dr. Banu, also received the Prof. P. Go-
vindarajulu Endowment Award from the
Society of Reproductive Biology and Com-
parative Endocrinology (SRBCE), India.

* Fuller W. Bazer, “Select Nutrients in
the Uterine Lumen Affect Conceptus De-
velopment Via MTOR Cell Signaling,” Yon-
sei University, Seoul, Republic of South
Korea, April 4, 2012.

“Advance Education and Research In Ani-
mal Biotechnology”” Department of Agricul-
tural Biotechnology, Seoul National Univer-
sity, Seoul, South Korea, April 19, 2012,
“Inteferons in Pregnancy and Beyond,”
Department of Biomedical Science, Cha
University, Seoul, South Korea, April 24,
2012.

* Todd R. Bilby, “Strategies to Improve
Reproduction in Summer,” National Webi-
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* Kayla ). Bayless, received
The Journal of Biological Chemis-
try Herbert Tabor Young In-
vestigator Award, which was
presented at the Gordon Con-
ference on Matrix Metallopro-
teinases. Dr. Bayless also 22}
received a College of Medi-
cine, Junior Investigator Excellence in Research Award.

nar for eXtension, March 5, 2012.

* Robert Burghardt, “Integrating Ad-
vances in Optical Microscopy for Interdis-
ciplinary Research and Education,” Univer-
sity Lecture Series, North Dakota State
University, April 26, 2012.
“Eavesdropping on Animal Cells and Tis-
sues at the Micrometer to Nanometer
Scale,” Department of Animal Science,
Center for Nutrition and Pregnancy and
the Advanced Imaging and Microscopy
Laboratory, North Dakota State Universi-
ty, April 27, 2012.

* Greg Johnson, Frontiers in Reproduc-
tion Molecular and Cellular Concepts and
Applications, Marine Biological Laborato-
ry, April 29-June 9. Lectures on Compara-
tive Placentation.

* Guoyao Wu, "Arginine nutrition in
mammalian reproductive function," State
Key Animal Nutrition Laboratory Confer-
ence, Beijing, China, January 5-7, 2012.
"Synthesis and catabolism of amino acids
in the lactating mammary gland," Europe-
an Pediatric and Enteral Nutrition Confer-
ence, Stockholm, Sweden, April 26-28,
2012.

ceived the 2012, Texas Veterinary
Medical Association Outstanding Re-
search Scientist Award.
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* Greg Johnson, Texas A&M
Chapter, Gamma Sigma Delta, The
Honor Society of Agriculture,
Award of Merit,
Teaching. 2012.

4 * Shannon
Woashburn, re-

* Guoyao Wu, will become a
University Distinguished Professor,
effective Sept. |, 2012 in recogni-
tion of his work that has caused a
substantial intellectual leap for-
ward in his discipline. Additional
information will appear in the Fall,
§ 2012 IFRB Newsletter.

18th Annual Texas Forum for Reproductive Sciences

The 18th Annual Texas Forum for
Female Reproduction was held on April
12-13, 2012 at Rice University in Houston,
TX in the new BioScience Research Collab-
orative Building. Over 120 participants
from all major Texas universities registered
for the meeting. Keynote lectures were
presented by Drs. Dan Carson, Rice Uni-
versity (“MUCI and Other Mucins: implan-
tation, inflammation and therapeutic target-
ing”) and John McCarrey, University of
Texas — San Antonio (“Epimutations -
Where do they come from and where to
they go?”). The annual meeting serves as a
venue for the exchange or research ideas
and discoveries in the spectrum of repro-
ductive sciences. Platform and poster ses-
sions focus almost exclusively on trainee
presentations.

Texas A&M University was well represent-
ed at the meeting. Two current and three
former trainees presented platform session
talks. Current trainees included James
(Will) Frank (“A role for osetopontin
and integrins in nutrient transport by pla-
centae”) and Ahmed M. Taiyeb Ridha
(“Synchronization of oocyte meiotic matu-

ration in superovulated mice improves in vitro
fertilization rates”). Former trainees participat-
ing in the platform session included Drs. Jay
Ramadoss, Shay K. Lewis, and C. Allison
Stewart.

Trainees presenting posters included JeHoon
Lee (“Selective inhibition of prostaglandin E2
receptors EP2 and EP4 inhibits adhesion of
human endometriotic epithelial and stromal
cells through integrin-mediated mechanisms”),
Theodore Wing (Expression and regulation
of genes for glucose and arginine transporters
in pig uteri, conceptuses and placentae”), Wei
Ying (“Regulation of expression and conse-
quences of silencing translation of toll-like re-
ceptors 7 and 8 mRNAs in the ovine uterus”),
Greg Burns (“Bovine embryo type, grade, and
recipient synchrony, but not corpus luteum
quality, influence pregnancy rates in commercial
embryo transfer”), Dr. YoungHo Choi
(“Application of preimplantation genetic diag-
nosis in the horse”), Xiaoqui Wang (“Effects
of in vivo knockdown of translation of arginine-
associated gene transcripts in conceptus
trophectoderm an growth, development , and
gene expression by ovine conceptuses”), and
Dr. Bryan White (‘“Antagonism of the SIP

-The logo for the |8th Annual TFRS Meeting was
designed by Dr. Greg A. Johnson.

signaling pathway affects placental and fetal
development”).

Congratulations to James (Will) Frank
who took first place honors in the platform
competition and to former trainee Dr.
Shaye Lewis who earned second place hon-
ors.
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IFRB RESEARCH AND TRAINING MISSION:

Reproductive Biology is at the epicenter of the life sciences.
Focal areas of research and graduate/postdoctoral training
in the IFRB are interdisciplinary and cover both genders,
encompass humans, domestic animals, laboratory animals
and wildlife, and include: assisted reproductive techniques,
biological clocks, cloning, conservation of endangered spe-
cies, contraception, developmental biology, diseases of the
reproductive tract, endocrinology, fertilization, fetal growth
retardation, gametogenesis, gender-biased diseases and
health issues, immunology, infertility, lactation, pregnancy
and pregnancy-related disorders, premature labor, recovery
of function, science and health policy, stem cell biology, sys-
tems biology and functional genomics, toxicology, and uter-
ine biology. The outcomes of this research are impacting
Texas, our nation and the world.



