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Brief Summary of Minutes of Annual Meeting:

The meeting was called to order at 3:15 pm by Joy Pate, Chair. No administrative advisors were present at the meeting, but Terry Etherton, Chair of Dairy and Animal Science, PSU, welcomed the group on Friday morning and led a brief discussion on multistate projects and the importance and future of reproductive biology programs.
Station reports began with presentations for Objective 1: . 

Objective 1: Identify genetic, morphological and physiological attributes of the ovary considered to improve fertility in ruminants
WV (Inskeep): Fetal ovary-expressed microRNAs have been cloned from bovine fetal oocytes and expression profiling completed. One novel miRNA was identified. Future analyses of predicted mRNA targets for these miRNAs should improve our understanding of their roles in regulating gene expression during embryogenesis and folliculogenesis. 
NY (Fortune) – It was discovered that insulin in culture medium is what has caused “spontaneous” activation of primordial follicles. In insulin-deplete medium, an effect of kit-ligand on activation of bovine primordial follicles was observed. 
NY(Butler) – Dry matter intake is positively correlated with volume of the CL  and negatively correlated with plasma P4. Liver catabolic enzymes were not affected by DMI. An unanswered question is, how does DMI increase P4 metabolism? (catabolism). 

WI (Wiltbank) – A high concentration of P4 before AI seems to be more important to increasing conception rates than high P4 after AI. In vitro, PUFAs decrease P4 catabolism in liver slices, However, this effect could not be replicated  in vivo, perhaps because they could not achieve high enough PUFA concentrations in vivo.
PA (Diaz). New investigator on the project. His contributions to the project will be to address the following two questions:  

1) In the cow, are cumulus cells more mural-like or more distinct?

2) Do the factors that affect oocyte quality in the mouse also do so in the cow? 

PA (Pate) A means for separation of luteal endothelial cells that yields relatively pure, highly viable cells was developed. This method employs a series of filtration steps based on cell size, rather than magnetic or flow cytometric sorting. The isolated endothelial cells were placed in culture and could be used for functional studies. 
NH (Tsang) Active MMP-2 secreted by endothelial cells is decreased by P4. TIMP-2 is increased by P4, but TIMP-1 is decreased by P4. 

CT (Milvae) Oxytocin receptors are on small luteal cells. 

Impacts: 

1. Thirty percent of beef cows and 50% of dairy cow pregnancies are lost due to embryonic mortality resulting in a loss of 1.4-1.2 billion dollars in the US. Problems associated with embryonic mortality may be due in part to oocytes that are not competent to be fertilized. It is our hypothesis that the microenvironment of the oocyte and granulosal cells during follicular growth and oocyte maturation contributes to the developmental potential of the oocyte.  Our data indicates that altered metabolic hormone and sex steroid levels results in changes in gene expression.  Our future experiments will determine how these changes in gene expression affect markers of oocyte quality including chromatin condensation and meiotic resumption.  There are very few markers that distinguish a good oocyte from one that is not fertile.  Thus, identifying good markers or indicators of competent oocytes we may be able to understand more and diagnose factors that contribute to embryonic mortality.  Furthermore, defining genes that are important for establishing an oocyte of high quality may identify new targets for reversing the deleterious effects of a persistent follicle and increase the fertility of dairy and beef cattle.  
2. Primordial follicles comprise the “follicular reserve” which will supply the female with follicles and gametes throughout her reproductive life. Thus a greater understanding of how the pool of resting follicles is formed and of the signals that allow or inhibit activation and subsequent growth is of potential practical importance. 
3. Higher DMI and liver catabolic enzyme activity in lactating dairy cows were related to decreased plasma progesterone concentration. DMI negatively affects plasma progesterone and P4/CLV probably via increased liver blood flow, but clearly not by increasing liver catabolic enzyme activities ie. Higher blood flow carrying progesterone past ongoing level of enzyme activity in individual cows. In liver, total enzyme activity negatively impacts plasma progesterone with CYP2C being more important for progesterone catabolic activity than CP3A. 
4. Conditioned medium and cell extracts need to be concentrated (10-fold) before analysis by zymography and immunoblotting for MMPs and TIMPs, respectively. So far, the variability between our experiments may be explained by different culture conditions (i.e. type of medium used – EGM versus DMEM) that may favor one endothelial cell subtype over another in mixed cultures of microvascular endothelial cells. 
5. Alternation of the expression of CD8/18 intermediate filaments in luteal cells failed to influence Fas ligand-induced apoptosis, suggesting these filaments do not regulate Fas expression of Fas-mediated signaling as seen in other cell types. However, given the fact that acrylamide-induced disruption was transient and that genetically-induced overexpression caused filament aggregation, we are exploring alternative approaches and mechanisms by which CD8/18 filaments could impair apoptosis of ovarian steroidogenic cells. 

6. Identification of microRNAs in bovine oocytes and early embryos, including a novel microRNA, opens a door for further studies of the regulatory effects on gene expression during folliculogenesis and early embryogenesis. Basic studies in sheep have increased our information on regulation of luteal function during the estrous cycle, specifically in regard to nuances of actions of endothelin and oxytocin.
7. Luteal endothelial cells were isolated using magnetic separation or a sequential filtration method. Both procedures yield endothelial cell populations of similar purity, but the filtration method allows for a much greater yield of cells. With this newly developed procedure, it should be possible to provide endothelial cells for a greater variety of experimental procedures.
8. These are the first data collected in any species to demonstrate a functional shift from anti-inflammatory to pro-inflammatory T lymphocyte subsets isolated from the CL and suggests local regulation of lymphocyte function within the CL. Differences in T lymphocyte subsets within the CL compared to those in the peripheral circulation implies tissue-specific regulation of lymphocyte trafficking and/or proliferation.

9. Temporal changes in adiponectin receptors expression in the CL and in T cells throughout the estrous cycle were observed. The putative role of adiponectin as a local or systemic regulator of luteal function remains to be determined.

10. Following maternal recognition of pregnancy PGRMC1and PGR are downregulated in the CL, whereas mPR is upregulated. It may be inferred from these data that progesterone signalling is altered within the CL to facilitate luteal maintenance during early pregnancy.

11. Temporal changes in Derlin-1 were observed during the lifespan of the CL. Association of Derlin-1 with class I MHC in th CL suggests a possible role in controlling presentation to T lymphocytes to prevent unwanted activation.
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