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The Plains Area Agricultural Research Service is committed to providing answers to key issues facing the nation’s food animal research community, producers, and consumers. This commitment and collaboration with national and international partners has led to an increased understanding of a variety of issues facing animal health.   Below is brief overview of some of the progress made to enhance and protect the nation’s animal resources. 
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Project Number: 3012-31000-005-00D
National Animal Germplasm Program
Lead Scientist: Harvey Blackburn, Fort Collins, Colorado
Team Members: Phillip Purdy

Gene Banking Livestock Pays Dividends. Development of a genetically diverse collection of animal genetic resources secures our most important populations of livestock and affords industry and the research community with opportunities to use the collection for a wide range of purposes. For example, a lethal mutation was found in a prominent US cattle breed. Animals carrying the mutation can be determined using a genetic test, and if found to be carriers the animal can be identified as such and not used for breeding. The breed association was able to obtain the only known tissue sample of a prominent bull from the ARS collection. The sample was genotyped and it was determined that the targeted bull did not carry the gene for the lethal disease. As a result the producers did not have to genotype 29,000 other cattle related to the bull and this saved the association and breeders approximately $640,000. This is an example of how genetically diverse collections held in a USDA gene bank can be used to address current problems confronting the livestock industry.

Genomics Component of Animal – Genetic Resources Information Network (GRIN) Version 2 Information System Introduced.  Prior to the development of this software the livestock research community did not have any mechanism to permanently store genotypes derived from publically funded livestock genomics work. As a result the long term security of expensive data was at risk and it was difficult for other researchers to access and leverage this information in other experiments. An ARS led team developed a genomics component which is part of Animal-GRIN Version 2. With this component it is possible for public sector researchers to enter their genomic data into the database and the community at large to have access to those genotypes. The developed component also makes possible, for the first time, the linkage and access to genomic, phenotypic, management, and environmental information with a physical tissue sample from the individual animal. This approach serves to protect the public investment in genomic research and affords a broad range of users with the opportunity to leverage previous investments made in genotyping.




KANSAS

Project Number:  3020-32000-005-00D
Countermeasures to Prevent, Mitigate, and Control Rift Valley Fever (RVF)
Lead Scientist:  William Wilson, Manhattan, Kansas
Team Members:  David Scott McVey, Barbara Drolet, and Lee Cohnstaedt		

Rift Valley Fever Virus (RVFV) Infection Animal Models for Vaccine Evaluation.  RVFV is an important animal and human mosquito-transmitted pathogen in Africa that could be introduced into the United States. ARS researchers in Manhattan, KS developed a more cost-effective model to evaluate control strategies. Development of the model indicated differences in viremia depending on whether the challenge virus was produced in insect versus mammalian cells. The models were used to evaluate two candidate vaccines. 
Rift Valley Fever Virus (RVFV) Reagents. The availability of diagnostic reagents for detection of Rift Valley fever (RVF) has been limited and often poses health risk to the producers. ARS scientists at Manhattan, KS and in collaboration with Kansas State University have developed methods to produce the RVF viral proteins in recombinant systems. One of the production systems for these proteins have been transferred to a commercial company.  In addition, monoclonal antibodies to specific virus proteins have also been produced though ARS and ARS/KSU industry partnerships.  These specific monoclonal antibodies are now commercially available. The availability of these reagents will facilitate further commercial development of safe diagnostic assays.

Project Number:  3020-32000-006-00D 
Bluetongue Virus Pathogenesis, Epidemiology, and Control Measures
Lead Scientist:  Barbara Drolet, Manhattan, Kansas
Team Members: Wilson Williams, Robert Pfannenstiel, David Scott McVey, and Dana Nayduch

[image: ]Bluetongue Virus Animal Model Development. Effect of Culicoides salivary proteins on clinical disease outcome in experimental bluetongue virus serotype 8 infection in sheep.  Bluetongue is a disease of sheep, cattle, deer, and antelope that is transmitted by a biting fly called a Culicoides midge.  There are many different types of bluetongue virus (BTV), some of which have been in the U.S. for decades and some that have recently been introduced. The ability to cause disease in animals varies greatly between these virus types.  To determine whether a specific virus type will cause disease in a specific animal species or breed of species, experimental infection studies are typically conducted.  Unfortunately, injecting virus into the animal rarely results in the types of clinical disease we see in natural, insect bite-transmitted infections. Researchers at the USDA-ARS in Manhattan, KS examined whether adding midge salivary proteins to the virus injection method would affect the clinical disease outcome.  Sheep that received virus mixed with salivary proteins had more severe clinical disease for longer periods, similar to what is seen in nature. This is a first critical step in developing an experimental ‘vector-enhanced’ virus transmission animal model to more closely mimic natural infections.
Project Number:  3020-32000-007-00D
Ecology and Control of Insect Vectors
Lead Scientist:  Lee Cohnstaedt, Manhattan, Kansas
Team Members:  William Wilson, Barbara Drolet, Robert Pfannenstiel, David Scott McVey, and Dana Nayduch

[image: ]Ability for United States Mosquitoes to Transmit Exotic Pathogens. Japanese encephalitis virus (JEV) is a flavivirus that is transmitted by Culex genera mosquitoes in tropical and subtropical regions of Asia. The endemic transmission cycle involves domestic pigs and avian species that serve as amplification hosts; humans are incidental hosts that cannot develop a high-titer viremia sufficient for mosquito infection. In multiple Asian countries, human populations can suffer from severe neurological problems. The potential introduction of JEV into North America would be a major threat to human and animal health. Colleagues from Kansas State University found field-collected Cx. quinquefasciatus were susceptible to JEV infection and therefore able to transmit the virus. These results demonstrate that North American Cx. quinquefasciatus may be a disease vector species in the United States if the virus were to be introduced. 

Annotated Catalog of Biting Midge Genes Associated with Epizootic Hemorrhagic Disease Virus Infection. Female biting midges transmit viruses that impact our nation’s livestock and wildlife. In FY 16, ARS scientists in Manhattan, Kansas, in collaboration with Clemson University, generated the first catalog of expressed genes associated with epizootic hemorrhagic disease virus infection in female midges. This catalog can be used by collaborators and stakeholders in identifying new targets for blocking virus transmission by midges and understanding the genetic components of midge-virus interactions.

Dose-Dependent Fate of Bacteria in House Flies. House flies ingest and harbor bacteria, and serve as potential vectors of disease. The fate of bacteria in flies, including survival and persistence, is directly related to their transmission potential. ARS scientists in Manhattan, KS described for the first time a dose-dependent effect on the survival of E. coli in house flies. This finding can help better define the risk flies pose in harboring and transmitting bacterial pathogens to livestock and animals.

Trans-Stadial Carriage of Bacteria from Manure Through Development of House Flies. ARS scientists in Manhattan KS demonstrated that bacteria ingested by house fly larvae can survive metamorphosis and colonize adult house flies, bolstering the potential for microbes to be disseminated by flies from managed manure.




Project Number:  3020-32000-008-00D
Predictive Biology of Emerging Vector-Borne Viral Diseases
Lead Scientist: David Scott McVey, Manhattan, Kansas
Team Members: Thomas Herald, Barbara Drolet, William Wilson, and Lee Cohnstaedt 

Meta-Analysis of Potential Host and Vectors of Japanese Encephalitis Virus.  Japanese Encephalitis virus (JEV) is a mosquito-borne arbovirus that causes endemic and epidemic encephalitis in Eastern and Southeastern Asia. Swine and wading birds serve as reservoirs for the virus, which can be transmitted to humans via mosquitos. Currently, there is no specific treatment available for infected individuals, making prevention highly important. The potential risk of inadvertent introduction of JEV into United States is a concern because of the public health, trade and economic implications of entry of an emerging disease. The objective of ARS researchers in Manhattan, KS was to gather and appraise original scientific literature to identify and quantify competence and abundance of potential hosts and vectors of JEV in United States and worldwide using a systematic review of the literature. Our study began by posing a research question and selecting key words for searching abstracts in electronic databases. The title and abstract of the identified publications were then screened for relevance utilizing a defined set of exclusion and inclusion criteria. After subjecting the abstracts to two rounds of relevance screening, data were extracted from the relevant full-text articles and their risk of bias assessed. These data will then be analyzed quantitatively using statistical methods (meta-analysis). A total of 1,405 abstracts were identified in the original search from electronic databases and grey literature. The initial round of relevance screening resulted in the identification of 568 relevant abstracts. A second relevance screening narrowed the papers from which data was to be extracted to 290. The data obtained from this study will be utilized to identify vector and host entry pathways to evaluate risks associated with introduction of JEV into the United States.

System for Sustainable Surveillance of African Swine Fever Virus.  African swine fever (ASF) is a high-consequence viral disease that threatens the pig farming industry in Europe. ASF outbreaks have occurred in Ukraine. The factors driving the spread of ASF among domestic swine and wild boar populations in the region remain to be fully understood. Through a collaborative research project ARS scientists in Manhattan, KS are generating science-based knowledge that could be used to implement a system for sustainable surveillance of ASF virus (ASFV) in Ukraine. Because ASFV can replicate in, and be transmitted by certain soft tick species, research efforts focused on minimizing the cost of early ASFV detection by determining the necessary sample size of soft ticks and suids for accurate detection in a local region; perform small scale surveillance efforts in selected regions to establish methods for a routine, national program; and train personnel to perform a routine, national surveillance program. ASFV infection in wild boar populations was documented. The transboundary movement of ASFV-infected wild boars appears to be a risk factor for outbreaks in the Ukraine and region. Soft tick surveillance was conducted in the context of global change. This is significant because the last reports of soft tick research in Ukraine were published more than 50 years ago. Soft tick collections evidence another risk factor for the emergence of ASF. Soft tick field and laboratory research capabilities in Ukraine offer the opportunity to investigate soft tick-pig/wild boar-ASFV interactions through collaboration with other science partners in the region. Efforts will help bridge the knowledge gap on the epidemiology of ASF in Ukraine, which is required to develop countermeasures that mitigate the burden of this high-consequence disease for the pig farming industry in Europe.

NEBRASKA

Project Number:  3040-31000-090-00D
Genetic Research to Enhance Efficient and Sustainable Production of Beef Cattle and Sheep
Lead Scientist:  Kreg Leymaster (Retired), Clay Center Nebraska 
Team Members: Larry Kuehn, Richard Thallman, Warren Snelling, and Gary Bennett

Accounting for Discovery Bias in Genomic Evaluation of Livestock.  Genomics has recently become widely used to enhance selection of livestock. Some genomic evaluations weight the emphasis on genomic regions simultaneously with prediction of genetic merit, while others assume equal weighting. The former can provide greater prediction accuracy, but also results in discovery bias. ARS researchers in Clay Center, Nebraska, proposed and evaluated an approach that partially corrects weighted genomic evaluations for discovery bias. The approach is being discussed with organizations that conduct genetic evaluations of beef cattle. 

Breed Differences for Feed Efficiency Measures. Feed cost represents one of the highest variable input costs in beef cattle production systems.  Selection of animals that are able to grow faster or eat less feed or both (i.e., increased feed efficiency) could substantially reduce producer costs.  In addition to selection, utilization of breeds with high feed efficiency could increase profit prior to selection strategies.  ARS researchers, using data from the germplasm evaluation program in Clay Center, Nebraska, were able to derive differences in heifer and steer feed intake and gain for 18 different beef cattle breeds.  These differences are being reported to producers to help them make breeding decisions when choosing sire breeds in commercial cattle production.

Project Number:   3040-31000-091-00D
Improving Sow Lifetime Productivity in Swine
Lead Scientist:  Jeffrey Vallet (National Program Leader), Clay Center Nebraska
Team Members: Clay Lents, Lea Rempel, Bradley Freking, and Jeremy Miles

[image: https://www.ars.usda.gov/ARSUserFiles/30400515/images/White%20crossbred%20litter%20(d1).jpg]Supplementation of Sow Gestation Diets with Glucosamine. Glucosamine supplementation during late gestation increases litter size without reducing birth weights or preweaning survival. Previous studies indicated that glucosamine supplementation beneficially altered placental development, but subsequent studies on commercial sows indicated equivocal effects on litter size. ARS Researchers at Clay Center, Nebraska, in collaboration with Plymouth Ag Group in Diller, Nebraska, demonstrated that supplementation of sow gestation diets with 20 grams per day glucosamine from day 85 of gestation until the birth of piglets resulted in an increase in litter size of over 1 piglet per litter born alive without reducing average birth weights or preweaning survival. Results indicate routine supplementation of sow diets with glucosamine would contribute to improved reproductive efficiency in sow herds and improved profitability of swine production.

[image: ]Swine Intestinal Cell Lines for Infectious Disease Research. Development of swine intestinal cell lines from Meishan piglets to study the influence of viral and bacterial enteric pathogens on preweaning mortality. Porcine epidemic diarrhea virus (PEDv) is a highly contagious enteric disease that is especially lethal in very young piglets with mortality approaching 100%. Transmission of PEDv occurs via the porcine aminopeptidase N receptor and genomic evaluation suggests reduced sensitivity to PEDv in Meishan pigs. In collaborations with researchers at the University of Saskatchewan/Western College of Veterinary Medicine, ARS Researchers at Clay Center, Nebraska, have developed intestinal cell lines from Meishan piglets to evaluate breed differences in the sensitivity of PEDv. In addition, these cell lines will be used to evaluate breed differences in the sensitivity to other viral and bacterial enteric pathogens.

Discovery of Hormone that Regulates Feeding Behavior in Swine. Factors that affect feeding behavior, an important component of growth and feed efficiency, are not fully known. Using computerized feeding stations that record when individual pigs eat, ARS Researchers at Clay Center, Nebraska, studied how size of the litter a pig is reared in and other factors affect feeding patterns during the growing phase. Results indicate that feeding behavior in pigs is not programmed by neonatal litter size. Researchers discovered that a hormone produced by the stomach called acyl-ghrelin was correlated with the number and length of meals and average daily gain. Concentrations of acyl-ghrelin differed between males and females and with breed of the sire, indicating that concentrations of acyl-ghrelin in plasma are a heritable trait. This is the first study in which the relationship of ghrelin with feeding behavior in grow-finish pigs under commercial conditions has been evaluated. Further understanding of how ghrelin contributes to variation in feeding behavior and growth will be critical to improve feed efficiency of pigs.

Change in Sperm Head Shape Impacts Fertility in Swine. Fertility in swine is hindered by seasonal changes and boar's ability to produce viable and quality semen can be compromised following a heat-stress event and transitions through the seasons. Through an externally funded National Pork Board proposal, ARS Researchers at Clay Center, Nebraska, and colleagues at the University of Wisconsin-Madison interrogated the quality of semen collected during Spring (June) and Summer (August) and stored under two conditions; cryopreserved (frozen at -180°C until use) or cooled-extended (kept at 17°C and used within 7 days) prior to breeding females. Fourier harmonics analyses were employed to assess the physical structure of the sperm head (contains the genetic contribution to progeny) and results were associated with the fertility outcome in bred female pigs. Harmonic analysis is based upon several simple measurements to assess an overall complicated mathematical curve, specifically the shape of the sperm head in the current study. Sperm with less head shape change from June to August had greater fertility. The findings within this study corroborate the need for enhancing semen evaluation practices and suggest that harmonic measurements could provide added information for improved fertility.


Discovery of a Hormone Receptor that Controls Testicular Function in Boars. Often overlooked, fertility of boars has an important impact on reproductive efficiency of swine herds. Currently, 80% of swine producers in the United States utilize artificial insemination, requiring an estimated 30 million doses of semen every year. There is a critical need to understand testicular function to develop methods to improve semen production and quality. ARS researchers at Clay Center, Nebraska, in collaboration with researchers from the University of Nebraska, Lincoln, found that boars have a hormone receptor called gonadotropin-releasing hormone receptor 2 (GnRHR2). They discovered that GnRHR2 is localized to special cells types within the testicle and found that activating the receptor increased secretion of testosterone, which is important for sperm production. Continued examination of how GnRHR2 regulates testicular function in boars will ultimately result in improvements in production and quality of semen for increased fertility.

Established Sow Longevity Differences of a Line Selected for Uterine Capacity. Selection of gilts for uterine capacity improved fetal survival resulting in increased number born alive with a similar average birth weight. ARS Researchers at Clay Center, Nebraska, estimated the effect of this selection on litter performance traits in later parities. In addition to performance improvements previously documented, it was observed that a higher percentage of breeding females from the selected line were maintained in the continuous flow management system. Of particular significance was the improved retention of females between parities one and two. Genetic markers for and management strategies that improve uterine capacity in gilts are also expected to increase sow retention and improve a sow’s reproductive lifetime.

Project Number:    3040-31000-092-00D 
Improved Nutrient Efficiency of Beef Cattle and Swine
Lead Scientist:  Harvey Freetly, Clay Center, Nebraska
Team Members:   Andrew Foote, Kristin Hales Paxton, Tami Brown-Brandi, William Oliver and Amanda Lindholm-Perry

[image: https://www.ars.usda.gov/ARSUserFiles/oc/graphics/photos/k5643-20i.jpg]Study of Microbiota to Maximize Feed Utilization of Cattle. Cattle that differ in feed efficiency have different bacterial communities (microbiota) in their digestive tracts.  Feed represents the single largest input cost in beef production and feed not converted to animal p roducts potentially can have a negative environmental impact.  ARS researchers at Clay Center, Nebraska, determined that the bacterial communities change in different places of the digestive tract and those communities change in animals that utilize feed differently.  This research suggests that some of the variation in feed utilization may be associated with the host bacterial community.

Nutrient Value of Corn for Cattle Differs by Processing. The method of grain processing and the level of feeding coproducts change the efficiency that nutrients are retained by beef cattle.  Feed represents the single largest input cost in beef production and feed not converted to animal products potentially can have a negative environmental impact.  ARS researchers at Clay Center, Nebraska, determined that nutrient value of corn can be changed depending on how it is processed.  For example, feeding distillers grains can improve performance but may increase nitrogen elimination.

Method to Evaluate Sow Posture and Behavior to Reduce Piglet Mortality.  A method was developed to monitor sow posture and behaviors.  Some of the piglet mortality is a consequence of injuries that occur when sows change their posture and piglets are subsequently crushed.  ARS researchers at Clay Center, Nebraska, developed a method to monitor sow behaviors to allow for the evaluation of alternative housing and equipment of sows to reduce piglet mortality.

Study of Gene Expression and Feed Efficacy in Cattle. There are differences in the genes expressed in the digestive tract of steers that utilized feed differently.  Feed represents the single largest input cost in beef production and feed not converted to animal products potentially can have a negative environmental impact. ARS researchers at Clay Center, Nebraska, determined that there are differences in gene expression in cattle that vary in feed efficiency and indicate potential physiological mechanisms that may influence feed efficiency.

Susceptibility of Heat Stress During Feed Additive Supplementation. The feed additive, zilpaterol hydrochloride, did not affect susceptibility to heat stress or mobility.  Concern has been expressed that feeding beta-agonist at the end of the feeding period may have negative impacts on animal well-being.  ARS researchers at Clay Center, Nebraska, and the University of Nebraska, Lincoln, Nebraska, found no differences in susceptibility to heat stress or mobility between cattle fed zilpaterol hydrochloride and cattle not fed the feed additive.

Leptin as an Indicator of Feed Intake and Predictor of Feed Utilization in Cattle.  There are positive relationships between the concentration of the metabolic hormones leptin and feed intake and body weight gain.  Feed represents the single largest input cost in beef production and feed not converted to animal products potentially can have a negative environmental impact. ARS researchers at Clay Center, Nebraska, determined that leptin may be an indicator of feed intake and growth making it a candidate for predicting feed utilization by beef cattle.

Project Number:   3040-31000-093-00D
Strategies to Improve Heifer Selection and Heifer Development
Lead Scientist:   Robert Cushman, Clay Center, Nebraska
Team Members:  Chadwick Chase
[image: ]Identification of Gene Networks in the Bovine Ovary Influenced by Nutrient Intake.  Previous research demonstrated that altering nutrient intake in the peri-pubertal period could be used to change the number of follicles in the ovaries of yearling heifers.  Therefore, ARS researchers at Clay Center, Nebraska, in collaboration with South Dakota State University, Brookings, investigated differences in gene abundance that would contribute to these changes in follicle number.  Results indicated that genes involved with follicle formation were activated due to the nutritional treatment.  Combining these results with the anatomical change to the ovaries, we conclude that the function of gene networks is being altered to program developmental changes in the ovary.  On-going research is examining the influences of this programming on lifetime productivity. 

Comparison of Heat Tolerant Cattle Breeds. Matching cow breed type to the production environment is critical in stressful environments.  The heat tolerant Brahman has previously been shown to provide some adaptation to endophyte-infected tall fescue.  An ARS scientist at Clay Center, Nebraska, and colleagues compared the heat tolerant Romosinuano, Angus, and their crosses for cow and calf performance across lactation with transient summer grazing of endophyte-free or endophyte-infected tall fescue.  Charolais-sired calves from Romosinuano cows were heavier than those from Angus cows and similar to those from crossbred cows across lactation.  Angus cows had more negative weight loss across lactation than did Romosinuano or crossbred cows.  Although grazing fescue appeared to be detrimental for many traits, it did not influence estimates of heterosis or breed effects.  The adaptive ability of Romosinuano in temperate fescue regions may be favorable with respect to relative cow and calf weight but may be a consequence of lower milk-producing ability.

Relationship Between Follicle Numbers and Estradiol Production.  Cows with high numbers of antral follicles have increased fertility.  This may be due to improved quality of the follicles and the eggs growing within those follicles.  Research conducted in a collaborative effort between ARS scientists at Clay Center, Nebraska, and researchers at South Dakota State University, Brookings, demonstrated that estrogen concentrations were greater in the follicles of heifers with high numbers of follicles.  This suggests that the eggs in those follicles are of improved quality.  Because estrogen has positive effects on the uterine environment, the improved fertility may be a combination of improved egg quality, and improved uterine support of the embryo.

Uterine Function in Cows Demonstrating Behavioral Estrus.  Cows that demonstrate behavioral estrus during an ovulation induction protocol have greater fertility than cows that do not demonstrate behavioral estrus during this time.  One mechanism by which this might happen is decreases in uterine pH to improve sperm survival.  To test this, ARS researchers at Clay Center, Nebraska, and researchers at South Dakota State University, Brookings, collected uterine biopsies in the hours prior to artificial insemination to examine transcript abundance of sodium/hydrogen transporters that could be contributing to the change in uterine pH.  In a second group of cows, uterine pH was recorded at the time of artificial insemination to [image: ]determine the relationship between uterine pH and fertility.  In cows that demonstrated behavioral estrus sodium/hydrogen transporters abundance decreased at estrus whereas there was no change in abundance in cows that did not demonstrate estrus.  A decreased uterine pH was associated with increased conception to artificial insemination.  Therefore, estradiol may regulate sodium/hydrogen transporters in the uterus to improve uterine environment for sperm survival.


Project Number:  3040-31320-012-00D 
Genomic and Meta-Genomic Approaches to Enhance Efficient and Sustainable Production of Beef Cattle
Lead Scientist:  Timothy Smith, Clay Center Nebraska
Team Members:  Warren Snelling, Richard Thallman, John Keele, Tara McDaneld, and Larry Kuehn

[image: ]Identification of Markers Associated with Susceptibility to Liver Abscesses.  Liver abscesses occur in approximately 13% of cattle being fed high energy density rations, as this diet makes them more susceptible to infection from ruminant bacteria that cause subacute acidosis.  The acidosis leads to reduced carcass weight and quality, and economic impact of $20 to $80 per affected animal.  ARS researchers at Clay Center, Nebraska, predict the prevalence of abscesses will dramatically increase as the use of antibiotics is decreased, bringing urgency to the need for alternate management practices to prevent them.  They identified 35 genetic markers associated with abscess susceptibility, which may be useful in genetic selection programs to reduce the incidence of disease.

Identification of Variation Beyond Single-Base Changes in the Cattle Genome.  Most of the efforts to identify genetic variation among cattle contributing to differences in productivity measures, has targeted simple single-base changes along the chromosomes called single nucleotide polymorphisms (SNP).  However, it has been known for some time that larger variations including deletions or duplications of larger sections of chromosomes, or insertions of other sequence, exist among individuals and are at least as likely as SNP to contribute to variation in performance.  ARS researchers at Clay Center, Nebraska, examined the occurrence of these larger variations, called copy number variants or CNV, in the sequence of 154 bulls representing the most numerous breeds in production in the U.S.  About 7% of the genome, including 12% of protein coding genes, were found to harbor CNV, including genes involved in development and immunity.  The researchers predict that these variants could have significant impact on production characteristics, and present the results as a resource to open investigation on the effect they have on beef production and disease susceptibility traits.

Public Release of an Improved Goat Genome Assembly.  Genome studies in livestock species have made significant advances in weeding out deleterious mutations, and in improving production traits that are difficult or expensive to measure.  However, genome studies have great reliance on the reference genome sequence assemblies that were made at great expense in the preceding decade.  ARS researchers at Clay Center, Nebraska, and Beltsville, Maryland, with university and federal contractor collaborators, have used the latest long-read sequencing technology available at Clay Center to create and release an improved reference genome assembly of the domestic goat.  The assembly is >250 times better in contiguity (a key measure of quality and utility), compared to the previous public reference genome.  The improved reference genome is supporting advances in genome analysis and identification of biomarkers.




Project Number:  3040-32000-031-00D
Genetic and Biological Determinants of Respiratory Diseases of Ruminants
Lead Scientist:  Carol Chitko-McKown, Clay Center, Nebraska
Team Members: Aspen Workman, Gregory Harhay, Michael Heaton, and Michael Clawson

[image: ]Identification of the Genomic Signatures of Moraxella bovoculi from Cattle with Pinkeye.  Moraxella bovoculi is a recently described bacterium that is associated with infectious bovine keratoconjunctivitis (IBK) or “pinkeye” in cattle.  ARS researchers at Clay Center, Nebraska generated closed circular genomes from M. bovoculi isolates that originated from either the eyes of cattle with clinical IBK or the nasopharynx of cattle without signs of disease.  Isolates that originated from the eyes of cattle with IBK profoundly differed from those that originated from the nasopharynx of cattle without signs of disease in genome structure, gene content, and nucleotide polymorphism diversity.  These results suggest that there are genetically distinct strains of M. bovoculi that associate with IBK, which has implications in the development of an efficacious vaccine.

Publication of the Annotated Genomes, Antibiograms, and Genome Meta-Data of Bacteria Associated with Bovine Respiratory Disease Complex. Bovine respiratory disease continues to cause major economic losses to the cattle industry; however, little is known about the numerous species of bacteria associated with Bovine Respiratory Diseases Complex (BRDC). ARS researchers in Clay Center, NE, in collaboration with researchers at Kansas State University, isolated these bacteria as part of an epidemiological study of Mannhaemia haemolytica in co-mingled feedlot cattle. The genetic sequence and closed genomes of non-Mannhaemia bacterial species that were previously unavailable in public databases were assembled and will serve as reference sequences. The resource available at http://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA281531 may be the first of its kind for BRDC-associated bacterial species, and will benefit researchers working in the fields of metagenomics and antimicrobial resistance, as well as those working to mitigate BRDC.

Project Number:  3042-32000-010-00D
Integrated Management of Stable Flies
Lead Scientist:  David Taylor, Lincoln Nebraska
Team Members:  Kristina Friesen and Junwei Zhu

[image: ]Novel Botanically Based Insect Repellant. Flies and other biting insects are annoying and potentially dangerous as a result of their abilities to transmit diseases to humans and livestock. Scientists from Lincoln, NE discovered a novel anti-feeding and repellent compound(s) from a natural product, coconut oil. These compounds provide up to 2-weeks of repellency against biting flies, one-week against bed bugs and ticks. The compound(s) are also effective for preventing mosquitoes from biting. Efficacy of this compound is comparable, and in some cases better, than that of DEET, the best biting insect repellent commercially available.

OKLAHOMA

Project Number:  3070-31630-006-00D 
Improving the Efficiency and Sustainability of Diversified Forage-Based Livestock Production Systems
Lead Scientist:   Kenneth Turner, El Reno, Oklahoma
Team Members: Prasanna Gowda, Brian Northup, and James Neel

[image: https://www.ars.usda.gov/ARSUserFiles/oc/graphics/photos/oct99/k8595-9i.jpg]Management Options for Lambs and Meat-Goat Kids on Pastures in the U.S.  In the U.S., lamb and meat goat production is growing rapidly to supply animals for many ethnic markets.  However, internal parasite control is a significant management challenge for producers. Scientists at ARS, El Reno, OK along with colleagues at West Virginia University, Morgantown, WV; Michigan State University, East Lansing, MI; and Virginia Tech, Blacksburg, VA finished lambs and meat goats on grass-clover pastures with and without whole cottonseed supplement.  Supplemented lambs and meat-goat kids had improved weight gains and animals had a better tolerance to internal parasites.  In addition, using an internal parasite-resistant breed of lamb (Katahdin) and a selective deworming program of individual animals resulted in the least number of dewormer doses given to animals.  Overall, information can be used to develop and refine animal selection, feeding, grazing, or pasture-finishing systems with reduced reliance on dewormers for more sustainable production of lamb and meat goats for niche markets in the U.S.

TEXAS

Project Number: 3096-32000-007-00D 
Improving Immunity, Health, and Well-Being in Cattle and Swine
Lead Scientist:  Jeffrey Carroll, Lubbock Texas
Team Members:  Nicole Sanchez

Bovine Respiratory Disease Model.  Scientists at the Livestock Issues Research Unit (LIRU) in Lubbock, TX developed a model to evaluate Bovine Respiratory Disease (BRD).  This disease is a major problem in the United States and is the primary illness acquired in feedlots.  While vaccines, antibiotics, and other treatments have been developed to combat BRD, current mitigation strategies have not been successful.  In order to monitor the progression and recovery of cattle with BRD, one cannot rely on natural conception of BRD due to the presence of great variability within cattle as well as pathogen types and endemic loads of pathogens.  Therefore, LIRU scientists developed a model in which cattle are experimentally infected with a bovine herpes virus-1 (BHV-1; intra-nasally) followed by an intra-tracheal injection of Mannheimia haemolytica.  The combination of these pathogens elicits a repeatable respiratory response, whereas, infection with one pathogen or the other is not enough to induce the BRD complex as these organisms are somewhat ubiquitous. Our current model allows us to track the progression of a viral infection followed by a bacterial infection that consistently elicits the overall disease response.  This model allows for various products, processes, and management strategies to be tested with the goal of mitigating BRD symptoms to enhance cattle health, performance, well-being, and ultimate profitability for the producer.

Pig Salmonella Model.  Recently Livestock Issues Research Unit (LIRU) scientists in Lubbock, TX have monitored pathogen migration, colonization, and translocation in weaned pigs.  Specifically, labeled Salmonella typhimurium was orally inoculated into weaned pigs and monitored in feces and a plethora of tissues and organs.  Salmonella is a pathogen of concern in the swine industry because it is responsible for animal illness and mortality.  Also, Salmonella poses a food safety threat in pork products; therefore, mitigation of this pathogen is important to both producers and consumers.  Our research has reported that Salmonella inoculated orally can colonize in the gastrointestinal tract; however, the pathogen can also migrate from the intestines into the lymphatic system as well as into joint fluid.   Not only can Salmonella migrate to lymphatics within the gut, but the pathogen can spread to lymph nodes in peripheral musculoskeletal tissues that may end up in the food chain.  Salmonella translocation into the joints also presents a challenge for food producers and may lead to cross contamination during the fabrication and cutting process.   Monitoring migration and colonization patterns is beneficial in elucidating host-pathogen interactions for swine health and food safety.  Additionally, this model has allowed LIRU scientists to test the effectiveness of some probiotic products to minimize colonization, translocation, and migration of pathogens.

Female Pigs Produce a Stronger Immune Response to a Bacterial Challenge.  There are numerous naturally-occurring factors that exist in animals that cause differences in animal health and performance. Examples of these factors include differences in animal behavior, breed differences, and the gender of the animal. Effects of gender on the immune response have been studied in several species including humans, rodents, and cattle. However, there is limited research on whether gender influences the immune response of pigs. Scientists from the Livestock Issues Research Unit in Lubbock, TX and Texas A&M University conducted a study in weaned pigs to determine if there were differences in the immune response and movement of bacteria in body tissues in male and female pigs. We found that female pigs produced a greater body temperature response to the bacterial challenge. Also, immune cell counts differed between male and female pigs. Interestingly, there was no effect of gender of the pig on the movement of bacteria within the tissues of the body. These data suggest that weaned female pigs produced a stronger response to the bacterial challenge, without affecting bacterial colonization or movement of bacteria within the body. This study adds to the evidence that suggests that male and female livestock, including pigs, should be managed differently due to the differences in their response to infection.

Yeast Supplementation Improves Immune Response to Respiratory Disease Challenge in Beef Cattle.  This live yeast/yeast cell wall combination has been previously studied and determined to have a positive effect on the immune system and other stressor related parameters.  The logical stepwise progression to test this product was determined to be with a live pathogen such as respiratory disease.  Respiratory disease is a common problem in beef cattle across the United States that places a large economic burden on producers and compromises animal health and well-being.  Therefore, this study was designed to mimic a “real-world” disease scenario to test whether or not this product conferred benefit to beef cattle during a disease.    We discovered that cattle supplemented with live yeast and yeast cell wall products were able to cope with the respiratory disease better than cattle not given the yeast product.  Fever was slightly reduced and water intake was increased in supplemented cattle. As expected, yeast-fed cattle were also able to mount a more adequate immune response as these products have been demonstrated to be an immune stimulant.   This product has the potential to reduce symptoms of disease, enhance recovery without hindering growth performance thereby positively influencing animal health, overall well-being, productivity, and overall profitability.  With current federal regulations restricting the use of antibiotics in production agriculture starting in 2017, natural supplements such as yeast-based products may be an important tool for beef producers and may also be an alternative to conventionally used antibiotics to improve animal health and reduce treatment costs.

Yeast-based Product Improves Glucose Sensitivity in Beef Cattle. Previous studies by scientists from the Livestock Issues Research Unit in Lubbock, TX and industry partners have found altered immune and metabolic responses following an immune challenge in beef cattle. The ability to alter the metabolic response during an infection may allow for a greater amount of energy to be diverted to the immune system, resulting in a more efficient response. Therefore, scientists from the Livestock Issues Research Unit and industry collaborators conducted a study to determine the metabolic response to glucose and insulin challenges. We found that cattle supplemented with a yeast-based product were more sensitive to glucose, resulting in a reduced insulin response. Additionally, the supplemented cattle appeared to have reduced break down of fat and muscle tissue for energy compared to non-supplemented cattle. This study provides evidence that yeast-based supplements can also alter the metabolic response in cattle, and this may allow a more efficient energy response for activation of the immune system during an infection.

Project Number:  3094-32000-036-00D 
Cattle Fever Tick Eradication
Lead Scientist:  Felicito Guerrero, Kerrville, Texas
Team Members:   Robert Miller, Adalberto Perez De Leon, John Goolsby, and Kevin Temeyer

Assembly and Annotation of the Cattle Tick Genome. The genome of an organism is like a master template that guides the organism's development, metabolism, and responses to environmental perturbations within its ecosystem. ARS scientists at Kerrville, Texas, in collaboration with researchers at Murdoch University's Centre for Comparative Genomics, Murdoch, Australia have assembled and analyzed the genome of the cattle tick, identifying its full complement of genes and their sequences. Knowing these sequences will facilitate the development of novel tick control technologies aimed at specific gene products targeted by new pesticides or anti-tick vaccines. 

Project Number:  3094-32000-037-00D
Innovative Technologies to Control Invasive Species that Impact Livestock
Lead Scientist:  John Goolsby, Kerrville, Texas
Team Members:   Allan Showler, Donald Thomas, Adalberto Perez De Leon, Felicito Guerrero, and Weste Osbrink

[image: ]Development of Integrated Pest Management Technology.  ARS Researchers in Edinburg, Texas, developed integrated pest management technology to meet the needs of stakeholders on the Rio Grande. The method of this technology integrates mechanized topping of giant reed Arundo donax (Arundo Cane) at 3 feet followed by an inundative release of biological control agents, thus providing immediate visibility of the international border for law enforcement agencies and long-term suppression of these giant reeds, which leads to re-emergence of desirable native vegetation.  This Integrated Pest Management technology has been transferred to vegetation managers at the U.S. Border Patrol (DHS) and is being implemented widely on the Texas – Mexico international border.

Habitat Modification on the Rio Grande from Biocontrol Agents of Arundo Cane. The arundo wasp biological control agent appears to be reducing the ability of giant reed, Arundo donax (Arundo cane) to uptake and transpire water which results in water conservation and reduction of favorable habitat for cattle fever ticks. Populations of the wasp at the study site in [image: ]Eagle Pass, TX were 75% greater during the spring of 2015 than 2014 which correlated with a long-term decrease in water use. Galling (deformed plant tissue) on Arundo cane stems induced by the arundo wasp appears to be restricting water uptake, which was predicted from earlier laboratory studies. These changes in water use are likely happening all along the Rio Grande which leads to increased water conservation and reduction of the pathogenic landscape which favors survival of cattle favor ticks.

Native Origin of Invasive Cattle Fever Ticks. Extensive field collections and genetic analysis of Rhipicephalus microplus, southern cattle fever ticks show that invasive Texas/Mexico populations match closely with populations in the Philippines and Cambodia. These studies open new areas foreign exploration in South Asia that have not been surveyed for biological control agents of this important livestock pest. Discovery of biological control agents could have a significant impact on cattle fever ticks on wild hosts such as white-tailed deer and nilgai antelope that cannot be effectively treated with acaricides.




Project Number:  3094-32000-038-00D
Flies Associated with Livestock Production Systems
Lead Scientist:  Kevin Temeyer, Kerrville, Texas
Team Members:  Weste Osbrinke, Allan Showler, Kimberly Lohmeyer, and Pia Olafson

Horn Flies are Mechanical Vectors of Salmonella. Insects have been implicated in the dissemination of microbial pathogens within livestock production systems, and this is of increasing importance from an animal and human health perspective. Cattle peripheral lymph nodes contaminated with Salmonella can be inadvertently processed along with the beef carcass, resulting in tainted beef products.  This contamination is proposed to occur via a transdermal route of entry, suggesting that the bacteria may be introduced to cattle by biting arthropods.  ARS scientists in Kerrville, TX identified a role for the horn fly as a mechanical vector of Salmonella and demonstrated transmission of the bacteria to cattle peripheral lymph nodes upon extended feeding by a heavy infestation of horn flies. Understanding the role that biting flies play in the spread of microbial pathogens within livestock production systems will inform producers about the importance of fly management practices.

Novel Compounds Effective Against Mosquito Populations Vectoring Malaria and Viral Diseases.  ARS scientists in Kerrville, TX utilized recombinant sand fly acetylcholinesterases to screen and successfully identify novel synthetic carbamate compounds effective against each of the mutations present in mosquito populations vectoring malaria and viral diseases in Africa and China.  Further, two of the synthetic carbamates appeared to be effective inhibitors of all three major mosquito mutations (G119S, F290V, F331W).  One of the two carbamate inhibitors appeared to exhibit high inhibition of mammalian acetylcholinesterase, suggesting probable mammalian toxicity; however, the other one may be a chemical lead or candidate compound for control of disease-carrying mosquitoes and sand flies.


Project Number: 3094-32000-039-00D
Cattle Fever Tick Eradication
Lead Scientist:  Adalberto Perez De Leon
Team Members: Donald Thomas, Pia Olafson, Allan Showler, Kimberly Lohmeyer, and Robert Miller

[image: ]Novel Formulation of an Anti-Cattle Fever Tick Vaccine. Cattle fever ticks that are resistant to chemical treatment, and the involvement of white-tailed deer and nilgai as tick hosts complicate efforts by the Cattle Fever Tick Eradication Program. New technologies are desperately needed to keep the U.S. cattle fever tick-free. The first doses of a novel formulation of an anti-cattle fever tick vaccine containing the antigen known as Bm86 were delivered to the Cattle Fever Tick Eradication Program. This achievement is the results of more than five years of cooperative research and development between APHIS-VS, the Texas Animal Health Commission, a U.S. Animal Health Company, and ARS Researchers in Kerrville and Edinburg, Texas. Statutes governing the Cattle Fever Tick Eradication Program, which are more than 100 years old, were adapted to enable the use of the anti-tick vaccine as part of an integrated eradication strategy. Beef cattle in Puerto Rico were immunized with the Bm86-based anti-cattle fever tick vaccine produced by the U.S. Animal Health Company as part of the research project on integrated cattle fever tick management between the ARS and the Puerto Rico Department of Agriculture. The use of this anti-cattle fever tick vaccine by the Cattle Fever Tick Eradication Program provides a way to keep the U.S. free of cattle fever ticks in a sustainable manner. In Puerto Rico this technology is a tool that can be used as part of an integrated cattle fever tick control program.

Project Number: 3094-32000-040-02 
Area-Wide Screwworm Eradication
Lead Scientist: Steven Skoda, Kerrville, Texas
Team Members:  Pamela Phillips and Muhammad Chaudhury.

Managing Ammonia Emissions from Screwworm Larval Rearing Media. Mass production, sterilization and release of screwworms that are competitive in the field significantly contribute to the successful application of the sterile insect technique for eradication of an insidious and economically important pest, screwworms, from continental North America. Feeding in the protein rich diets required for larval screwworms leads to ammonia liberation, sometimes at high levels, within the mass rearing facility. ARS scientists in Kerrville, TX and Panama evaluated environmentally safe ingredients, previously reported to reduce ammonia levels, as diet additives. Ammonia converting bacteria did not have a positive effect. Addition of powder extract of Yucca, as well as potassium permanganate, and a combination of these two additives did reduce ammonia levels. Potassium permanganate also had sufficient antimicrobial properties to eliminate the use of formaldehyde in the diet. Lower ammonia levels and elimination of formaldehyde in the mass rearing facility of the Eradication and Prevention Program against Screwworms will improve conditions for employees and result in improved quality of screwworms, the ultimate product of the facility. This helps ensure successful, yet economical maintenance of the barrier that prevents screwworm reinfestation from South America and protects North American livestock producers from this insidious, economically important pest (>$1.5 billion in annual losses before eradication).   
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