ONGOING COLLABORATIONS BETWEEN STATIONS IN THE NCR-57

1. Development of Web-based teaching material for an Undergraduate course in Reproductive physiology.  Collaboration between the University of  Wisconsin, Purdue, Ohio State University, Oklahoma State University and University of Illinois.  We have developed web-based material for teaching the laboratory of reproductive physiology and are collaborating to make it into a form useful for each university.  Student testing was used to determine that approaches improved student learning.

Publications this 5 years. Current material is available at www.wisc.edu/ansci_repro.

Plans next 5 years.  We will be producing material available on the web for teaching reproductive physiology labs and producing a CD of the site for use at collaborating universities and others that request the material.

2. Identification of Genes Involved with Controlling Pig Litter Size.  Collaboration Between Iowa State, University of Nebraska, Oklahoma State and Ohio State University.  A collaboration has been established to identify molecular mechanisms associated with maternal-fetal communication leading to successful implantation and embryo survival.  Discovery of uterine and conceptus genes will assist in the mapping of genetic loci controlling litter size.

Publications this 5 year period.  Moussad, E.E., Rageh, M.A.E., Wilson, A.K., Geisert, R.D. and Brigstock, D.R. 2002.  Temporal and spatial expression of connective tissue growth factor (CTGF/CCN2) and transforming growth factor beta type 1 (TGF-ß1) at the utero-placental interface during early pregnancy in the pig.  Molecular Pathology 3:186-192.

Vonnahme, K.A., Malayer, J.R., Spivey, H.O., Ford, S.P., Clutter, A.C.  and Geisert, R.D.  1999.  Detection of kallikrein gene expression and enzymatic activity in porcine endometrium during the estrous cycle and early pregnancy.  Biol. Reprod. 61:1235-1241.

Baskin, L.C., D. Pomp and Geisert R.D.  1998.  Rapid Communication: The porcine inter-α-trypsin inhibitor-heavy chain 4 (ITIH4) gene maps to chromosome 13. J. Anim. Sci. 76:1501-1502.

Geisert, R.D., J.V. Yelich, T. Pratt and Pomp D. 1998.  Expression of an inter-α-trypsin inhibitor heavy chain like protein in the pig endometrium during the estrous cycle and early pregnancy. J. Reprod. Fertil. 114:35-43.

Plans next 5 years.  Collaboration has been expanded to include USDA-BARC, University of Missouri, and Texas A&M to discover and evaluate genes and their products that regulate early porcine conceptus and uterine development.  This work has implications for detecting markers for increased fertility and possible therapies to improve litter size in pigs.

3. Development of uterine secretory responses in prepubertal gilts and their relevance to fertility.  Collaboration Between Kansas State, USDA-MARC and Oklahoma State.  We have examined the secretory capabilites of the gilt’s uterus before puberty with the objective to correlate these responses with the acquisition of the ability to maintain pregnancy.  We anticipate this will be a useful model to discover mechanisms leading to fertility.

Publications this 5-year period.  Groothuis, P.G., McGuire, W.J., Vallet, J.L., Grieger, D.M. and Davis, D.L.  2002.  Retinol and estradiol regulation of retinol binding protein and prostaglandin production by porcine uterine epithelial cells in vitro.  J. Anim. Sci. 80:2688-2694.

Plans next 5 years.  A collaboration has been established with Oklahoma State to evaluate gene expression in the uterus and conceptuses of gilts induced to ovulate before spontaneous puberty.  We believe this will prove to be a unique model for revealing gene expression necessary for the maintenance of pregnancy in pigs.

4. Sources of oocytes for in vitro fertilization and other biotechnological procedures.  Collaboration Between Kansas State and the University of Missouri.  
The potential for ultrasound-guided oocyte pick-up from the ovaries of sows was demonstrated.  

Publications this 5-year period.  Bellow, M.S., Didion, B.A., Davis, D.L., Murphy, C., Ferguson, C.E., Godke, R.A.  and Day, B.N.  2001.  A procedure for nonsurgical transvaginal ultrasound-guided oocyte aspiration in the sow.  Theriogenology 55: 528.

Plans next 5 years.  Work is continuing to compare oocytes collected from sows vs gilts.  This work has implications for using gametes in biotechnology procedures as well as for understanding the ontogeny of gamete fertility during pubertal development.

RECENTLY ESTABLISHED COLLABORATIONS

(Plans for next 5 years are indicated.)

5. Regulation of uterine glandular development in neonatal pigs.  Collaboration Between Oklahoma State and Texas A&M.  Collaboration was established to determine the hormonal, cellular and molecular mechanisms regulating uterine development and endometrial gland morphogenesis in the neonatal gilt.  Specifically, endometrial glands and their secretions are important determinants of the ability of the adult uterus to support the conceptus during pregnancy.  Knowledge of the mechanisms regulating endometrial gland morphogenesis and uterine development in the neonate is expected to generate tools to enhance uterine capacity and reproductive efficiency in the pig.

6. Effects of Endocrine Disruption on Conceptus Development and Survival.  Collaboration Between Oklahoma State, University of Missouri and USDA-BARC.  The objective is to investigate the uterine and conceptus genes that may be altered following early exposure of pregnant pigs to estrogen.  Through this collaboration we will be able to utilize porcine cDNA microarrays and cytokine assays to determine possible the cause of embryonic death.

7. The relationship of sperm apoptosis and male fertility. Collaboration between Wisconsin, USDA-BARC and USDA-MARC.  The goal of the collaboration is to examine the extent of apoptosis that is present in ejaculated sperm of the bull and boar and if this relates to male fertility.  We will be using flow cytometry and image analysis to examine the number of sperm with apoptosis in an ejacualte.  We expect to demonstrate that the number of apoptotic sperm is related to male fertility and that abortive apoptosis is a form of uncompensable defects in sperm.

8. Evaluate variation among boars in the ability of their sperm to survive cryopreservation. Collaboration Between USDA-MARC and USDA-BARC.  
The goal of this research is to identify regions of the genome that account for variation in ability of porcine sperm to survive cryopreservation. Boars from one of the MARC resource populations are collected; sperm are diluted in Beltsville Thawing Solution, cooled and a portion of these cells are shipped overnight to BARC for freezing. At MARC, sperm from each collection are evaluated for motility and morphological normality. At BARC, similar parameters are evaluated before and after cryopreservation as well as a variety of stress tests that are conducted on selected ejaculates.

