Multistate Project-NE1027-Ovarian influences on Embryonic Survival in Ruminants.
Portsmouth, New Hampshire, 06-11-2010.

Agenda: See agenda from Paul and David.

Opening Remarks:

David Towson. Welcome and room is reserved until 5:00  pm. Lunch will be here and there will be welcoming words from Jon Wraith,  Associate Director,  NH Agricultural Station.

Joy: requests for 2008 publications to all members of the group. What that USDA want regarding publications? Papers, abstracts, thesis, Station reports. Adele, indicated more is better. Then, it was decided that Papers, thesis and Station reports were all useful. Do not include abstracts.

Joy: Rafael is presently secretary and will move to Chair; Jennifer will move from Director to Secretary and a new director will need to be selected.

Station Reports:

MA-Station-Rafael Fissore-Umass Amherst.
· Bovine PLCzeta can be a very useful tool to test developmental competence, as it initiates sperm-like oscillations in bovine eggs. 
· Definition of repeat breeders. A question that needs to be addressed is that oocytes in lactating cows the follicular size may be larger than in heifers, but more importantly they may have much longer exposures to hormones, which may seriously compromise the developmental competence of oocytes. 
· This will be very interesting to test whether the oocytes markers decrease, as aging happens in the follicle.
Nebraska Station- Jennifer Wood.

· Interested in examining the effect of metabolism on oocyte development.  Using a -/- agouti mutant that overeats as a model. Significant amounts of fat in the carcass.  
· These animals become infertile by about 6 months.  The notion is that there is not a normal signal for ovulation. The thought is that gonadal fat pad may very important in limiting the reproductive capacity of these animals.  
· Leptin levels are much higher in these animals than in the controls, even as early as 12 wks. 
· Energy balance may be more critical than the absolute weight. Looking at genes in granulosa cells in these animals, StAR expression was up in the mutant mice while Egr-1 was decreased.  
· BXD animals crosses obtained from the progeny of C57Bl and DBAs. They have several 30 lines and will subject them to different diets to see how they respond in terms of oocyte quality and fertility.
· In a cow project, testing the number of antral follicles in culled cows showed that culled cows at later times seem to have more antral follicles. 

Erdogan Memili -  Mississippi State U

· Effect of nutrition/metabolism, lactation, and immunology on reproduction

· Focus = embryo development/programming; epigenetic changes during development

· Molecular mechanisms of oocyte quality and embryonic developmental competence

· Role of sperm in fertility – differentially expressed proteins/SNPs associated with bull fertility

· DNA damage associated with low fertility

· Maternal influence – Bovine germinal vesicle and cumulus cell proteomics study – Reproduction

· DNA methylation/chromatin remodeling of oocyte/cumulus cells

· Embryonic genome activation – chromatin remodeling, DNA methylation, and LAG (leukocyte antigen G; immune function) from 1-cell to 8-cell

Ned Place – Cornell

· Photoperiod and fertility; primordial follicle activation

· Model  = Siberian hamsters (long-day breeders); more AMH in SD breeders – suppresses folliculogenesis

· Responsiveness of cows to ovarian stimulation – initial studies in hamsters = model for responsiveness; during short days – poor response/low ovulation rate while during long days – good response/high ovulation

· Some genes were up regulated in the long day animals vs. short when expression was analyzed with microarrays. They got 50% coverage of the gene expression profiles in oocytes. There were 98 genes that were differentially expressed among these genes, one of which was aromatase. Animals exposed to LDays will eventually lose all the ovarian mass prematurely compared to animals that have been raised with the normal amount of light and photoperiod.
Jon Wraith- Associate Director-NH Station. 
· Comments. Welcoming remarks. Arrived from Montana State. Happy to be here. Trying to re-invigorate agriculture in NH. 
Joy Pate – Penn State

· Smad4 KO in oocyte (ZP3 CRE) or granulosa only – phenotype (Francisco Diaz).

·  These mice have more follicles and oocytes than controls. The same results were obtained with pharmacological inhibitors of this pathway. It seems that Smad4 mutant oocytes are larger, but have fewer granulosa cells. These results suggest that oocytes control granulosa cells proliferation, which is well known finding.
· AMH – prevents follicular maturation due to reduced granulosa proliferation; as follicles grow – lose AMHR resulting in AMH insensitivity (AL Johnson)

· Interaction between luteal cells and T cell lymphocytes; Contact-mediated and contact-independent effects

· Brefeldin A (BFA) blocks conventional secretion of proteins and increases unconventional secretion  of proteins.

· Luteal cell conditioned medium induces luteal cell dependent proliferation of T cells; if you add BFA too, T cell proliferation is enhanced suggesting an unconventional secreted product that causes the proliferation

· Gamma-delta T cell proliferate in absence of contact; if you add CD4 or CD8 (alpha-beta) cells with luteal cells, there is poor proliferation of T cells (this is during midcycle)

· At CL regression, contact between luteal cells and gamma-delta is required for T cell proliferation

· miRNA in luteal cells (day 4 vs day 10 vs d18 (pregnant and non-pregnant))

· microarrays for miRNA – shows differences

· knock-down Dicer and Drosha – identifying functional end-points

Paul Tsang – U New Hampshire

Bovine Corpus Luteum Capillary Endothelial Cell Cultures

· 4 subtypes of endothelial cells- what are proportions of these types during corpus luteum development .  What is functional importance

· Migration of endothelial cells dependent on MMP production; regulation of MMP-2 by progesterone – high concentration of progesterone inhibits MMP-2 activity; endogenous inhibitor (TIMP1) also decreased upon progesterone treatment. However, TIMP2 levels increased upon progesterone treatment

· MMP2 and MMP9 detected in Penn State CL lysates

· Developed protocol to isolate and culture endothelial cells from CL

· Problems with cryopreservation; primary cultures – decided to investigate culture and cryopreservation properties

· How many passages? – 2 passages, cells look good (appropriate morphology)

· Cryopreservation – DMSO concentration (10% instead of 2.5%) – cells recovered much better.

· Future studies: 

· endothelial cell verification  (factor VIII, acetylated LDL, progesterone in conditioned medium) – interestingly, endothelial cell conditioned medium contains detectable progesterone.   Probably contaminating luteal cells – how to get rid of these contaminating cells?

· Comparison studies using bovine adrenal capillary endothelial cells; clonal cultures

Milo Wiltbank – U Wisconsin

· Role of progesterone in fertility

· Pre-AI progesterone

· In first lactation animals – Double Ovsynch increases fertility dramatically (but not in older animals); produces high progesterone due to production of a second CL – High P4 =higher pregnancy per AI (50% versus 37%); also less pregnancy loss (P = 0.054); less double ovulation (therefore increased twinning) – double ovulations still relatively high

· Double Ovsynch with extra PGF2a – more complete luteolysis – appx 5% increase in PP/AI-first service (not statistically significant) but not necessarily important for improving fertility

· Post-AI progesterone

· Change – 5 days after AI add hCG or supplement with CIDR

· CIDR + hCG in lactating cows raises P4 to match heifers

· However, there is no effect of this treatment on conception rate suggesting that P4 prior to AI is more important than post-AI (smaller group of animals)

· In ~3000 lactating cows, hCG did have an effect (37% v 42%) (second study with larger group of numbers)

· Endometrial thickness near timed AI (ultrasound)

· When P4 is high, endometrial thickness is low (~6.9 mm); as P4 drops precipitously with PGF2a injection, endometrial thickness increases (9.2 – 9.4 mm)

· P4 concentration seems to determine endometrial thickness (inversely correlated)

· Compared groups (endometrial thickness < 8mm versus >8 mm); endometrial thickness was an important indicator for fertility (e.g improved pregnancy /AI) predicts about ½ of the fertility

· Mechanism is not known??

Ron Butler – Cornell

· Embryo survival in lactating versus non-lactating dairy cows (oocyte quality); embryo transfer to lactating cows vs. virgin Holstein heifers

· Effects of conjugated linoleic acid (CLA) on reproduction

· CLA-10,12 isoform improves dairy cow fertility (meta-analysis) 

· Possible mechanisms = earlier first ovulation, increased plasma IGF-1, improved estradiol production from the ovarian follicle, no effect on uterine PGF2a production

· Trans (18:1) fatty acids which may increase CLA improved reproduction due to increased fertilization rate and embryo quality

· Developed IVM/IVF protocol

· Parthenogenesis studies first

· CLA during IVM only – no statistical differences in MII maturation, cleavage rate, or blastocyst development

· CLA during whole culture (IVM ) – start to see an effect however they seem to be inhibitory especially in blastocyst rate

· Next step – repeat above doing IVM/IVF.  Also, include in samples from lactating and non-lactating animals and embryo transfers

Brad Hillman

· Appx. 1 year out for re-write; start planning organization of writing; want to begin review process at beginning of 2012.

· Size of group – small; not necessarily a problem unless loose critical mass

· NIRA - 25% of Hatch must go to multi-state – make sure they are true collaborative endeavors-grant writing/manuscripts

· Submit meeting minutes within 60 days (SAE 422??) – Rubie Mize = assistant for Brad

· Emphasize collaborations and importance of these collaborations for re-write and during development of new application

Adele Turzillo

Overview and Update of NIFA programs – see handouts

New Director:  Milo Wiltbank – Joy nominates, several individuals second the nomination – passed unanimously

Plan for Re-write


Groups:  Oocyte/Embryo



  CL



  Metabolism/Lactation/Reproductive Efficiency

Groups communicate over the course of this year and submit plan at next year’s meeting

Block out 2 days for meeting in order to spend time on re-write

Location for 2011: Washington DC – meet at USDA building – Adele would host

