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Current Research Projects:

Beef Cattle

· Changes in Hepatic Gene Expression in Response to High S Water

· Supplemental dietary Mo to Counteract the Negative Effects of High S Water

· Bull Tests (Hereford, etc.) using GrowSafe System

Sheep

· Use of the GrowSafe System to Evaluate Feed Efficiency 

· Potential Markers Associated with Residual Feed Intake 

· Microbial Ecology Associated with Feed Efficiency

· Ram Tests (2 annually) using GrowSafe System

Current Funding:

· USDA International Science and Education

· Western SARE

· Wyoming Water Research Program / USGS

· University of Wyoming Agricultural Experiment Station

University of Alaska Fairbanks

School of Natural Resources and Agricultural Sciences

Matt Cronin
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Projects

Bear Genomics.  We are studying the phylogenetics of polar bears and brown (= grizzly) bears because of concerns of polar bears as an endangered species.  This includes assessment of microsatellite allele frequencies and genetic distances (with MacNeil at Fort Keogh), AFLP’s (with Robert Baker, Texas Tech U), and genome sequence and assembly and SNP development (with Juan Medrano at U C Davis).  Data will be used to assess the extent of genetic divergence and time of speciation between the bear species.  This will be integrated with paleontology and paleoclimate data on sea ice conditions over the last several hundred thousand years to assess the conditions experienced during polar bears’ history as a species.  

Feral Cattle on Chirikof Island, Alaska: comparison with other breeds, assess possible genetic origin from Russian and U.S. sources. Expansion from microsatellite data to DNA sequence or SNP data.  

Wood bison and Plains bison subspecies: phylogenetic analyses for endangered species taxonomy and herd management.  We are generating data for 30 microsatellite loci at USDA-ARS Fort Keogh that will allow comparison of genetic distances of the subspecies relative to those among cattle breeds.  

Reindeer genetics for use in herd management.

Wildlife genetics including endangered species act issues of taxonomy and fitness.  Projects include assessment of wolf subspecies; marine mammal (sea lion, otter, seal, whales) population genetics; comparative genetics of wildlife with cattle breeds and lines.  

Collaborative work began in 2010 through the present  with USDA ARS Fort Keogh Miles City, MT.  

General endangered species/environmental issues (e.g., sage grouse, spotted owl, polar bear).

WERA1 2011

Holly Neibergs

Washington State University

Accomplishments

· Refinement of BRD and BVD-PI loci identified that the loci differed between BVD-PI and BRD. Some loci were shared, but not all between the loci associated with the dams of the BVD-PI calves and the BVD-PI calves.  

· Identification of loci associated with being a victim of tail biting as well as those likely to be tail biters in crossbred pigs from Norway.

Short-term outcomes

· Increased knowledge base on loci associated with susceptibility to disease in bovine paratuberculosis, bovine respiratory disease and bovine viral diarrhea 

· Increased knowledge base on genes associated with feed efficiency in cattle

· Increased knowledge base on loci associate with undesirable behaviors such as tail biting and being a victim of tail biting in pigs.

Activities & Outputs
· Results of Johne’s study (fine mapping of region on BTA3) were presented to stakeholders at the annual American Jersey Cattle Club and the Washington AJCC meetings.

· Presentation of results from 2 abstracts at the Plant and Animal Genome meeting (San Diego)

· Invited presentations on nutrition and genomics at the American Association of Animal Science national meeting (New Orleans) and on animal health at the American Association of Bovine Practioners (St. Louis)

· Presentations for Beef 300 to cattle producers

· Experiential labs for middle school science classes

Milestones

· Completion of tail biting project 

· Completion of fine mapping association study on bovine paratuberculosis

Current funding: 

· Collaborator, European Union Commission, “Development, integration and dissemination of animal-based welfare indicators, including pain, in commercially important husbandry species, with special emphasis on small ruminants, equidae and turkey”

· Funded but I have withdrawn as regulations prohibited funds to be distributed to US investigators

· Investigator, Johne’s Disease Integrated Program, “Identification of Mutations in Genes Associated with Pathogenesis of Mycobacterium avium subspecies paratuberculosis Tissue  Infection”

· Investigator, American Jersey Cattle Club, “Identification of Gene Mutations Responsible for Susceptibility to Tissue Infection of Mycobacterium avium subspecies paratuberculosis in Jersey Cattle” 

· Co-PD, USDA NIFA ““Integrated Program for Reducing Bovine Respiratory Disease Complex in Beef and Dairy Cattle”

· Co-PD, USDA NIFA “National Program for Genetic Improvement of Feed Efficiency in Beef Cattle”
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Current Work


I. Evaluation of genetic variability in immune responses to BVDV challenge

Since 2008, steers have been evaluated for health and immune responses following a BVDV challenge where sires/families have been stratified across vaccine treatments (killed, modified-live, or non-vaccinated).  In 2008, 73 Angus-sired steers produced from McGregor Genomics cows were utilized; 8 were not vaccinated, and 8 were not challenged.  In 2009, 93 steers of the same breeding were used, but vaccination treatments were equally represented.  In 2010 and 2011 F2 and F3 Nellore-Angus steers from the McGregor Genomics Project were utilized.  Large individual animal differences have been observed in all years for antibody titers with similar trends across vaccine treatments in 2008-2010.  There has been large variability in rectal temperature across years.  The protocol for treating cattle has been if rectal temperature was over 104.0o F, or other obvious signs of BVD/BRD (no cattle have been pulled for clinical symptoms).  Since 2009, individual feed intake and feeding behavior data have been recorded through our GrowSafe facilities at the TAMU Beef Systems Research Unit.

In 2009 (with Angus-sired steers) as well as in 2010 with half-blood steers there were higher percentages of cattle in the killed and NON groups that expressed rectal temperature over 104.0 F, our predetermined temp for antibiotic treatment.  In 2010, 15 (53.6%) of killed and 13 (52%) of NON steers showed temp over 104 in the 14 days following challenge, but 7 (28%) MLV steers showed this level of temp.

Figures 1 and 2 below show some immune responses observed in 2010.  In 2008-2010, there have consistently been higher antibody titer counts for the killed vaccine group following BVDV challenge, but this has not had any obvious relationship with animals having rectal temperature over 104.0 F (40.0 C).
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	Figure 1. Serum neutralizing antibody titers (log-base 2) for BVD1b across three vaccine treatments in 2010.
	Figure 2. Lymphocyte (bars) and platelet (lines) counts across three vaccine treatments following BVDV challenge at day 0 (2010).


In 2009, we observed reduced feed intake in cattle that were challenged with BVDV even though they did not exhibit typical clinical symptoms associated with illness.  Also, Figures 3 and 4 (2010 trial) show that visits to the feed bunk and time spent at the feed bunk seem to have very different patterns for the 14 days following BVDV challenge, but this has not been well-investigated yet.
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	Figure 3. Bunk visits per day among steers that exhibited rectal temperature over 104.0 F (YES) or not (NO) within 14 days after BVDV challenge.
	Figure 4. Bunk visit duration (in minutes) per day among steers that exhibited rectal temperature over 104.0 F (YES) or not (NO) within 14 days after BVDV challenge.


We have observed reduced intake in cattle following BVDV challenge in both 2009 and 2010, but its relationship with these feeding behaviors seems complex.  The cattle we have treated for high rectal temperature have been identified on scheduled sampling days, but they did not exhibit typical clinical signs of illness.  We have also observed that dissimilar patterns appear to exist across vaccination treatments for feed intake or feeding behavior (Figure 5) among animals treated or not for febrile response. 
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	Figure 5. Bunk time (in minutes) for combinations of vaccine treatment and whether or not animals expressed over 104.0 rectal temperature (Yes or No) during days 1-14 following BVDV challenge on day 0 (2010).


An “unusual” observation has occurred in a substantial number of cattle challenged with BVDV in our study in that many have pronounced swelling in their lower shoulder-upper front leg area (36 of 78).  Our veterinarian colleagues believe this to be edema, and probably occurs from animals being constrained in the squeeze chute while being bled.  Why some animals are affected and others are not is not known.

Cattle challenged in 2010 were harvested in November 2010.  Average values for carcass traits were: adjusted fat thickness – 0.56 in; marbling – Small 10; carcass weight – 782 lb; ribeye area – 13.3 sq in.  Cattle graded 49% Select, 36% low Choice and 15% upper Choice.  Surprisingly, 25 (32%) of these cattle were called dark cutters.  There was a difference in the distribution of dark cutter incidence across vaccine treatments; 16% of the MLV steers were dark cutters vs. 39 to 40% of the killed and NON steers.  There was no difference in distribution of dark cutters across cattle that had over 104 F rectal temp 14 days following challenge.

II. Evaluation of cow productivity traits in McGregor Genomics Project

A genomics project was initiated in 2002 with the primary objective of finding genes with major effects on cow productivity traits and secondary objectives of finding genes with major effects on disposition, feed efficiency, and carcass and meat traits. Embryo transfer families of F2 Nellore/Angus calves have been produced, with the goal of twenty heifers per family in ten families. The families are out of ten donor cows (some donors have been replaced because of poor embryo production) and by a total of four bulls. The first calves from this study were born in the spring 2003, with calves born in both the spring and fall, up through the spring of 2007.  In addition to the embryo transfer full-sib families, four half-sib families were produced by mating F1 Angus-Nellore sires, by natural service, to F1 and F2 Brahman-Hereford and Brahman-Angus dams.  These calves are produced in multiple-sire breeding pastures and required DNA identification of their sires.  The four sires of the embryo transfer families are included in the bulls that produce these natural service calves.  The natural service calves identified as being sired by these four bulls are evaluated in the same way as the embryo transfer calves.  Note that the calves within any one of these half sib families are also half sibs to the calves in at least two of the embryo transfer full-sib families.  This component is referred to as Cycle I of the project.

Two additional cycles of the genomics project have been started. Cycle II involves the production by natural service of all four types of Nellore-Angus reciprocal F2 crosses (NA x NA, AN x NA, NA x AN, AN x AN), to continue our evaluation of reciprocal differences in Bos indicus-Bos taurus crosses.  Cycle III involves the production of F3 calves from F2 animals produced in Cycle I.  

All nine calf crops of Cycle I of the Genomics project (spring and fall of 2003, 2004, 2005 and 2006 and spring of 2007 for embryo transfer calves and spring of 2003 to 2007 for natural service calves) calves have been produced, and the steers from all nine calf crops have been fed individually and slaughtered.  The heifers produced in the project were exposed to Angus bulls (at about 14 months of age) to calve at two years of age; fall-born heifers were exposed again at about 20 months of age.  The two year-old fall-born females that calved in the fall at two years of age were held over to have their second calf in the spring when they were 3 ½ years of age.  Thereafter, all cows are bred for spring calves.  All of these calves were sired by Angus bulls, until the 2009 calf crop.  Starting with that calf crop, all cows that are three years old and older have produced F3 calves sired by F2 bulls.  The cattle from these matings (the F3s) are the cattle of Cycle III of the project. Cows in the oldest group of Cycle I (i.e., the cows born in the spring of 2003) currently are raising their seventh potential calf crop.  Some production traits of the F2 Cycle I cows is shown is Table 1. 

	Table 1. Range in least squares means for some production traits1 among full sib F2 Nellore-Angus Cycle I cows due to sire, family and age (2005-2009 calf crops)

	
	CR
	WR
	DISP
	AVTL
	BWT
	WWT
	COWWT

	Sire
	0.81-0.92
	0.75-0.89
	1.8-2.8
	3.1-4.2
	28.1-29.9
	184-206
	456-473

	Family
	0.58-1.04
	0.55-1.07
	1.4-3.2
	2.5-4.8
	26.6-30.4
	174-207
	435-500

	Cow age
	0.71-1.02
	0.63-1.02
	2.3-2.5
	2.8-5.3
	25.7-32.3
	178-232
	428-518

	1CR = calving rate, WR = weaning rat, DISP = disposition at calf birth (1 to 5 scale), AVTL = average teat length at calf birth (cm), BWT = birth weight (kg), WWT = weaning weight (kg), COWWT = cow weight at fall pregnancy check (kg)


III. Investigation of gene breed type for feed efficiency candidate genes

Steers produced in Cycle I of the Texas A&M University McGregor Genomics Project (n = 232, F2 Nellore-Angus, born 2003-2007) were evaluated for carcass composition, visceral organ weights, and model predicted residual consumption (MPRC), a measure of feed efficiency.  Hot carcass weight was strongly correlated with liver weight (r = 0.70, P < 0.001) heart weight (r = 0.58, P < 0.001), and viscera weight (r = 0.55, P < 0.001) but not spleen weight (r = -0.01, P = 0.83).  Liver, heart and viscera weights were moderately positively correlated with external and KPH fat, but not with marbling.  None of the organ weights were correlated with MPRC.  

Gene breed types were determined for 4 candidate genes of feed efficiency: insulin like growth factor-1 (IGF1), leptin (LEP), neuropeptide-Y (NPY) and ghrelin (GHRL).  Gene breed types were developed from Illumina SNP50 genotype and were represented as AA, AN, NA, and NN where A and N denote Angus and Nellore, respectively, and paternal inheritance is listed first.  Given that contemporary group significantly influenced most traits (MPRC, all carcass traits, liver weight and viscera weight), effects of gene breed type and contemporary group were evaluated together in analyses.  Least squares means for most of the significant gene breed type effects are shown is Tables 2 through 4.  GHRL influenced liver (P = 0.02) and viscera weight (P = 0.02), IGF1 influenced kidney, pelvic, and heart fat (P = 0.05), NPY influenced liver weight (P = 0.03) and hot carcass weight (P = 0.04), and LEP influenced ribeye area (P = 0.05) and hot carcass weight (P = 0.04) with a tendency to influence liver weight (P = 0.06). 

Alternate heterozygotes for GHRL were statistically different in liver weight and viscera weight where NA was heavier than AN.  Alternate heterozygotes for LEP did not differ in ribeye area, hot carcass weight, or liver weight.   Alternate heterozygotes for NPY differed in liver weight (NA heavier than AN), but did not differ in hot carcass weight.  Carcasses with AA for LEP and NPY were 18 to 19 kg heavier (P < 0.05) than those with NN, with heterozygotes intermediate.

	Table 2. Least squares means for liver weight (kg) by gene breed type

	Gene breed type
	n
	GHRL
	n
	LEP
	n
	NPY

	AA
	58
	4.88 ± 0.10a,b
	45
	5.08 ± 0.11a
	53
	5.04 ± 0.10a

	AN
	56
	4.68 ± 0.10a
	47
	4.85 ± 0.10a,b
	49
	4.70 ± 0.10b

	NA
	54
	5.04 ± 0.10b
	66
	4.97 ± 0.09a
	64
	4.99 ± 0.09a

	NN
	55 
	4.91 ± 0.10a,b
	56 
	4.71 ± 0.10b
	 60
	4.78  ± 0.10a,b

	Least squares means with differing superscripts differ (P < 0.05)


	Table 3. Least squares means for viscera weight (kg) by gene breed type

	Gene breed type
	n
	GHRL
	 
	 

	AA
	58
	64.7 ± 1.29a
	
	

	AN
	56
	59.9 ± 1.31b
	
	

	NA
	54
	64.5 ± 1.37a
	
	

	NN
	55 
	65.0 ± 1.32a
	 
	 

	Least squares means with differing superscripts differ (P < 0.05).

	Table 4. Least squares means for hot carcass weight (kg) by gene breed type

	Gene breed type
	n
	LEP
	n
	NPY
	 
	 

	AA
	45
	307.6 ± 5.05a
	53
	306.1 ± 4.63a
	
	

	AN
	47
	295.4 ± 5.00a,b
	49
	292.2 ± 4.87b
	
	

	NA
	66
	296.0 ± 4.30a,b
	64
	296.0 ± 4.30a,b
	
	

	NN
	56 
	288.3 ± 4.59b
	60
	288.2 ±4.38b
	
	

	Least squares means with differing superscripts differ (P < 0.05)
	 


Station Report Colorado State University: Mark Enns

Accomplishments

Outputs: 

8 producer education presentations

4 articles for beef industry journals

3 interviews for radio/print media on genetics of cattle health

Performed National Cattle Evaluations for 15 breed associations and producer groups.

Conducted the CSU Beef Improvement Center Bull Test and Sale.

Conducted research estimating relationships of earlier age stayability with stayability to 6 years of age.

Produced EPD for residual feed intake from multiple test-stations

Outcomes: 
Beef cattle breeders for the 15 breed associations have expected progeny differences upon which to base purchase/breeding decisions

Gelbvieh breeders adopted new technology from outcomes that resulted in more accurate stayability EPD available for younger animals.

The Red Angus Association of America merged pedigree and performance databases for a joint, multi-breed evaluation.  This allowed comparison of animals of different breed composition and influenced the 8,200 breeders from both breed associations.

Future Plans

Build collaborations with the University of Wyoming to leverage their wet-lab capabilities and the computing resources of the CSU Center for Genetic Evaluation of Livestock

Prepare a manuscript addressing various approaches to evaluation of female fertility in beef cattle along with the University of Wyoming

Cooperate with Washington State University to develop online courses addressing the genetic mechanisms controlling cattle health for ultimate delivery to Master’s level graduate students.

Complete work with New Mexico State University for the development of DNA markers affecting female fertility

Continue development of genetic evaluation procedures for economically relevant traits to improve profitability of beef production
Station Report University of Hawaii: Brent Buckley gave an oral report

Station Report New Mexico State University: Milton Thomas gave an oral report via Skype.
