SUMMARY OF MINUTES OF ANNUAL MEETING
Project Number: 
NC-1009

Project Title: 
Metabolic Relationships in Supply of Nutrients for Lactating Cows

Period covered:
October 1, 2006 to September 30, 2007
Annual Meeting Dates:
October 22-23, 2007
Participants present:  McNamara, John (mcnamara@wsu.edu) - Washington State University; Armentano, Louis (learment@wisc.edu) - University of Wisconsin; Hannigan, Mark (mhanigan@vt.edu) - Virginia Polytechnic Institute and State University; Donkin, Shawn (sdonkin@purdue.edu) - Purdue; Bequette, Brian (bbequett@umd.edu) - University of Maryland; Schroeder, J. W. (JW.Schroeder@ndsu.edu) - North Dakota State University; Firkins, Jeffrey (firkins.1@osu.edu) Ohio State University; Hippen, Arnold (arnold.hippen@sdstate.edu) - South Dakota State University; Bradford, Barry (bbradford@ksu.edu) - Kansas State University; Bateman, Gale (gbateman@akey.com); Stern, Marshall (stern002@umn.edu) University of Minnesota; Cummins, Keith (kcummins@acesag.aunurn.edu) Auburn University; Fadel, James (jgfadel@ucdavis.edu) University of California - Davis;
AA David Benfield (benfield.2@osu.edu) joined the group by phone conference

Participants submitted written report but not present: Beitz, Donald (dcbeitz@iastate.edu) - Iowa State University;  Erdman, Richard (rerdman@umd.edu) - University of Maryland; VandeHaar, Micheal (mikevh@msu.edu) - Michigan State University; Varga, Gabriella (gvarga@psu.edu) Pennsylvania State University;
Summary of Minutes of Annual Meeting:

Election of new secretary for NC-1040 2007-2008: Jim Fadel
Promotion of current secretary to Chair for NC-1040 2007-2008: Brian Bequette

Next years meeting for NC-1040: October 20-21, Kansas City (Bradford will assist Bequette with arrangements as needed)

Station reports:
Stern - yeast supplement affected rumen pH fluctuations

Shroeder: Feeding flaxseed, processing effects

McNamara: Adipose tissue and beta-adrenergic receptor gene expression in relation to rates of lipolysis during lactation. 

Question: de novo synthesis of C16 and C18 FA, ie. Adipose vs mammary? Largely not demonstrated one-way or other. Need actual measures in adipose vs mammary for Molly model construction.

Question: Where do we go from gene chip data (non-quantitative, at least somewhat semi-quantitative). 

USDA-NRI: Adipose metabolism and gene expression in breeds of cattle and diet energy content. Collaborations on study.

Question: How to normalize micro-array data, within tissue vs between tissues.
Hippen: Ethanol feeding by-products and milk fat responses. Discussion of fatty acids and CLA in milk. CLA increase with corn germ substitution (increased lipid in diet). Depressed milk fat with DDG or Corn oil. Depressed milk fat% w/DG. 

Question: How to represent concentrations of milk fatty acids? g/100 g or CLA:CLA or molar concentrations?

Question: Is it appropriate or inappropriate to employ latin square designs in feeding trials for lactating dairy cows? If production trial, use of latin square may alter short term response, yet goal is the long-term goal of examining lactation production as a whole. 
Question: Co-EDTA, effect or not?

Hanigan: Animal performance, Metabolic modeling and post-absorptive N efficiency. Dietary CP and RUP intake and ammonia emissions from urine/feces. NMR approach to metabolomics analysis of metabolite array.

Molly Model: Improved error of prediction by adjusting mammary cell number and anabolic lactation hormone adjustment on mammary activity. 

Firkins: Liquid feeding on reducing particle size sorting and improving palatability of TMRs. Potential, however, that LF (excess sugars) would promote rumen acidosis. Rumensin examined for potential to reduce possibility of rumen acidosis. 

Coconut oil (high lauric acid) inhibits methanogens and protozoa (isotricha & ‘other’), but reduced DMI and milk yield. 

Question: Examining pathways of regulation of PS in bacteria. How long to incubate bacterial cells in wortmanin or rapamycin or insulin?

Question: Studying chemotaxis of Epidinium towards sugars and peptides? How to generate peptide mixtures from bacteria?

Fadel: Prediction of ammonia emissions from fecal-urine (manure) slurries from MUN. 

Donkin: Replacement of corn grain with crude (food grade) glycerol in rations. Commercial biofuel co-product glycerol, methanol and salts (NaOH). Good or equivalent replacement. Future studies examining crude  (along with contaminants) vs food grade glycerol, oral vs rumen delivered glycerol metabolism and liver utilization. Hepatice PEPCK  mRNA expression in response to feeding Rumensin. Increased PEPCK with Rumensin. Further examination of role of VFA on PEPCK expression, propionate most stimulatory, followed by other VFA, notably butyrate based on reporter assays. PEPCK promoter assays to determine PEPCK variants in liver. Identified 600 bp region of promoter that is most active to propionate stimulation. 
Question: Input on study in pre-ruminants and effect on PEPCK expression of infusing propionate (+/- phlorizin), saline vs acetate. 

New Technology: mRNA expression and rates of transcription of mRNA. Working on methodology currently.

Cummins: Proteomics of muscle protein degradation-related enzymes in dairy cows. Mitochondrial DNA and SNP markers. 

VanDehaar (presented by Bradford): GH-responsive genes (BMET array) in adipose (omental) of dairy cows. Conducted qRT-PCR of 15 genes to confirm BMET array responses. Normal distribution of P-values confirmed significant responses of genes to GH. Gene expression responses were generally as expected based on biochemistry of fatty acid metabolism in adipose of GH treated dairy cows.

Bradford: New research area developing: Fasting-induced adipocyte factor in ruminants. Role in ruminants. Intestinal and liver expression in mice. Knockout FIAF in germ free mice leads to obese mice, therefore FIAF prevents conventional mice from being obese. mRNA for FIAF found in all sections of the ruminant (steer) GIT. Protein abundance demonstrated in all tissues except rumen, duodenum and colon.
Question: What is the best region of rumen to take cell samples for FIAF detection? Question: How to develop long-term viable primary hepatocytes from dairy cow liver? 

Bequette: Urea recycling, microbial use of ammonia for amino acid synthesis and methyl-group metabolism (methionine, choline) 

Bateman: Calf sub-model evaluation NRC. Challenging NRC not giving enough ‘credit’ to protein level in starter calf diets?

Armentano: Variation in ether extract in DDGS - real variation due to plant design and process and variation due to analytical technique - especially acid hydrolysis vs. 'standard' ether extract with latter giving lower values.  Commercial labs are doing NDF with sulfite but NDICP without sulfite, sulfite dissolved much of NDFCP. So the NFC calculation can be overestimated if do NFC = OM - Fat - NDFsulfite - CP + NDFCPwosulfite.  Probably best to ignore NDFCP is using NDFsulfite values for NDF but there is a small NDFCP when analyzed with sulfite.  This latter calculation will underestimate NFC slightly.  Division of DDGS NFC into total ethanol soluble carbohydrates and neutral detergent soluble fiber - about 50% each.  Very little starch.
David Benfield Discussion: 

Charlotte Baer – 

Formation of Ag Research Institute (National Institute for Food and Agriculture)

CREATE 21. institute director?

Increased funding in NRI and HATCH, not sure how much? $250M?

Animal Health URL: www.csrees.usda.gov/animalhealth.cfm

2007 NRI – 14% success funding rate

2008 NRI - $450K

Proposing $170M to HATCH and NRI, on top of current level (28% increase over 2007)

Middle January final Summary report for NC-1009 due. Each member to supply brief summary statements of impact and progress. 

Include section/category on successful grants (with amounts) and other funding sources in future NC reports in NIMMS.  Both individual station and across station cooperative grants.  Do we report successful or all applications for collaborative grants? In 2008 include joint grants submitted whether funded or not to demonstrate collaboration.
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