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GENETICS, BREEDING, AND ANIMAL HEALTH RESEARCH UNIT 

 

1. Effects of probiotic bacteria on bovine peripheral blood 
mononuclear cells 

Scientist:  C. Chitko-McKown, Research Microbiologist/Immunology 

Background information:  Antibiotic resistance is a great concern for both human 
and animal health. Bovine respiratory disease complex (BRDC) is the most 
expensive disease in U.S. beef cattle costing the cattle industry over 1 billion dollars 
annually.  A sizeable portion of this expense is due to the use of antibiotics. In 
order to find ways to improve animal health as well as decrease the use of 
antibiotics, identifying alternatives to antibiotics is a rapidly growing area of 
research. One alternative to improve animal and human health without the use of 
antibiotics is with probiotic microorganisms. In humans these organisms are 
ingested in pill form and in cattle they are fed in milk replacers for calves and as a 
top-dressing for feeder cattle. Despite increased health and growth performance in 
animals fed probiotics, little is known of the effects caused by probiotics on the 
functioning of peripheral blood mononuclear cells – major players in the immune 
system. The objective of this research proposal is to characterize the changes that 
occur in peripheral blood mononuclear cells in cattle when these cells are exposed 
to probiotic bacterial species.  

Project Description:  The student selected for this project will study the effects of 
probiotic   bacterial species on bovine peripheral blood mononuclear cells in vitro. 
The student will accomplish this by first learning and using laboratory techniques 
that include blood collection from cattle, isolation of various blood cell populations, 
and cell culture techniques followed by RNA extraction, polymerase chain reaction 
(PCR), and immunologic assays. Once the student is comfortable performing tissue 
culture on cell lines, blood will be collected and peripheral blood mononuclear cells 
will be isolated and exposed first to killed, and in subsequent experiments to live 
probiotic bacteria. The production of cytokines and other immune modulators will 
be measured in both RNA and culture supernatants by various assays. The eight-
week time frame of the internship will be adequate to complete the proposed 
project. Data from this project will be used as preliminary data to design future in 
vivo projects in cattle. 

Duties and Responsibilities: Applicants for this position should be interested in 
and have taken coursework that encompasses biology, microbiology, and 
immunology.  Applicants should also be willing to learn laboratory techniques and 
how to use immunological data to characterize health status in cattle.   
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2. Lord of the Flies 

Scientist:  J. W. Keele, Molecular Computational Biologist 

Background information: Horn flies cause stress to cattle and reduce growth 
rate, milk production and pregnancy rate. Furthermore, horn flies can spread 
pathogens such as those causing mastitis between animals.  Insecticides in sprays, 
dusters and fly tags may reduce horn fly numbers but have negative effects on 
non-target beneficial organisms such as honey bees and dung beetles and the 
insecticides in these applications lose effectiveness over the course of the summer 
because horn flies evolve resistance when challenged with insecticide.  Seedstock 
producers (cattle breeders) are interested in selecting for reduced horn fly 
susceptibility if it enables them to market resistant bulls.  Previous research has 
demonstrated that there are heritable cow genetic effects on horn fly numbers so 
genetic improvement methods should be effective.  The objective of this research 
proposal is to understand the cow (host) genetic basis underlying horn fly 
susceptibility. 

Project Description: The student will use the artificial intelligence technique, deep 
learning neural networks, to leverage big data on small biting flies.  Digital pictures 
will be taken of flies on cattle on multiple days over the course of the summer.  This 
project provides a unique opportunity to work both indoors and outdoors.  About 
half of the work will be conducted outdoors photographing cattle during mornings; 
the cool time of day.  The student will spend the afternoons indoors in the comfort 
of air conditioning annotating pictures and running analyses.  The cattle in this 
study have previously been genotyped for functional variants (sequence differences 
inside of genes).  Fly counts and genotypes will be analyzed to estimate the effects 
of genes.  The student will have the opportunity to interact with and learn from 
geneticists, entomologists and experts in artificial intelligence at USMARC and 
University of Nebraska at Lincoln.  The proposed research is part of a 5-year 
experiment to phenotype cattle for horn fly burden and investigate the cow genes 
underlying the number of flies observed on an animal.  The selected student will be 
able to collect data for 8 weeks in peak fly season, augment their data with that 
collected in the previous 3 years and analyze the results. 

Duties and Responsibilities: The student selected for this project will take 
pictures of horn flies on cattle in pastures.  Annotation of the images and artificial 
intelligence (neural network) will be used to count flies from the images.  Fly counts 
and genotypes will be analyzed to estimate genetic effects specific to chromosomal 
regions of the cow.  Applicants for this position should be interested in and have 
taken coursework that encompasses biology and genetics.  In addition, interest or 
coursework in entomology, beef production, computer science, photography, or 
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artificial intelligence will be considered as strengths.  Applicants should also be 
willing to learn the basics of entomology, statistical analysis, photography, genetics, 
and artificial intelligence.  

 

3. Evaluating Microbial Community Variation Associated with Bovine 
Respiratory Disease in Cattle 

Scientist: T. McDaneld, Research Geneticist 

Background information: Bovine respiratory disease (BRD) is the most expensive 
disease in U.S. beef cattle costing the cattle industry over 1 billion dollars annually. 
Past efforts to reduce the incidence and severity of BRD have been frustrated by 
complexity of the disease. However, recent advances in genomics (high density 
genotyping arrays and whole genome sequencing) have improved capabilities for 
identifying factors (variation in bacterial community) associated with complex 
diseases such as BRD.  

Project Description: The student selected for this project will be completing 
research for a grant entitled “Characterization of the respiratory microbiome and 
virome associated with Bovine Respiratory Disease Complex.” For this proposal the 
overall goal is to characterize the microbiome and virome associated with cattle at 
the US Meat Animal Research Center (USMARC) and in Ireland from early age 
through time periods relevant to weaning. The objectives of the project are to: 1) 
investigate the prevalence and distribution of species in the respiratory microbiome 
and virome associated with BRD in beef herds at USMARC and in beef and dairy 
herds in Ireland; 2) employ next-generation sequencing (NGS), third-generation 
sequencing (TGS), bioinformatic technologies, and high throughput sensitive and 
rapid diagnostics to identify respiratory viral and bacterial agents associated with 
BRD; and 3) elucidate the dynamics of secondary viral and bacterial infection by 
monitoring experimentally virus infected animals in longitudinal studies. The 
student will be completing work for objective 1 and 2. As this project involves 
standard protocols performed in our lab, we believe that the intern will be able to 
complete this proposed project in the eight-week time frame. 

Duties and Responsibilities: As part of this grant, the student will identify 
bacterial populations present in the USMARC disease population of cattle by 
learning and implementing a variety of laboratory methods. The student will 
accomplish this by first learning and using laboratory techniques that include basic 
microbiology techniques for working with bacteria, DNA and RNA extraction, 
polymerase chain reaction (PCR), and basic sequencing protocols. In the first two 
weeks, the student will become familiar with sequence analysis software by 
assisting a scientist to evaluate 16S sequence data collected from the 2018 Disease 
Resistance population last summer. In the remaining six weeks, the student will (1) 
extract DNA from the nasal samples collected in 2019 from the Disease Resistance 
population at USMARC, (2) identify bacterial populations present in the nasal 
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samples through initial 16S sequencing of the DNA, and (3) identify species of 
Mycoplasma present in the nasal samples through PCR.  

 

4. Genomic Relationships Among Current Commercial Cattle and 
Influential Sires   
 
Scientist:  W. Snelling, Research Geneticist 

Background information: Genomic selection, implemented throughout the beef 
industry in genomic-enhanced expected progeny differences (GE-EPD), is enabled 
by SNP arrays to genotype 50,000 or more variants on individual animals.  
Advances in DNA sequencing technologies allow individual animals to be partially 
sequenced at a cost competitive with SNP arrays.  Genotypes of 50 million or more 
variants can be imputed from the partial sequence, but accuracy of the imputed 
genotypes depends on relationships between partially sequenced animals and fully 
sequenced individuals in the reference used for imputation.  Animals in reference 
are primarily AI sires chosen for influence on their breed.    

Project Description: The primary objective of this project is to quantify genomic 
relationships between current commercial cattle and fully sequenced individuals 
used in an imputation reference.  Cattle with strong and weak relationships to the 
reference may be identified to determine characteristics of cattle that are well-
represented by the reference and cattle that should be added to the reference to 
increase imputation accuracy.   

Data for this project will include SNP array genotypes on about 2000 anonymous 
commercial calves obtained by a commercial genotyping company, and genotypes 
for the same SNP from fully sequenced animals used as a reference panel for 
imputation.   In the first two weeks, the student will compute a genomic 
relationship among the commercial calves and reference panel animals.  Three 
weeks may be spent summarizing relationships between individual calves and the 
reference panel.  Characterizing the calves with strong and weak relationships to 
the reference panel, and identifying candidates for full sequencing to add to the 
reference panel may take the remaining three weeks of the eight-week internship.  
This work will guide choice of additional animals to fully sequence and add to the 
imputation reference, increasing accuracy of genotypes imputed from partial 
sequence. 

Duties and Responsibilities: Applicants for this position should have an interest 
in animal agriculture and genetics, and have taken coursework in genetics, 
statistics, computer science, computational biology or bioinformatics.  Applicants 
should have some computer experience and a willingness to learn skills needed to 
handle genotypes and genomic data. 
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MEAT SAFETY & QUALITY RESEARCH UNIT 
 

5. Identification of bacterial families making up meat processing 
indicator counts 
 
Scientist:   J.M. Bosilevac, Microbiologist 

Background information: When meat such as beef or pork is evaluated for 
process hygiene and contamination, various cell counts are performed to measure 
the levels of bacteria present.  Total aerobic plate counts (APC) are performed to 
measure bacteria that grow at 35-37C.  These may represent common fecal 
contaminants transferred during carcass dressing or evisceration.  Total mesophile 
counts (TMC) are performed to measure bacteria that grow at 20-25C.  These 
represent environmental contaminants from numerous sources (animal, farm, 
processing plant, etc.).  Finally, total psychrophile counts (TPC) enumerate bacteria 
that grow at 2-7C.  These bacteria are selected for through refrigerated storage and 
represent possible spoilage bacteria.  Generally, there is a ten-fold increase 
between APC and TMC, and between TMC and TPC.  However, the overlap of the 
populations is not well characterized.  For example, it has not been determined how 
many mesophiles show up in APC or TPC?  Further, while APC, TMC, and TPC are 
counts of all bacteria that grow under their respective conditions, the bacterial 
families that make up each group are not known.  The family groups, and in some 
cases the genus level identification, of bacteria can be determined by sequencing 
and analyzing the 16S ribosomal genes present in a meat sample or present on an 
APC, TMC or TPC plate. 

Project Description: APC, TMC, and TPC will be measured in samples originating 
from beef and pork.  Replica and selective plating will be used to determine the 
number of APC that grow under TMC and TPC conditions.  Likewise, the numbers of 
TMC and TPC that grow under each other’s and APC conditions will be measured.  
This will identify the level of overlap observed amongst these different bacterial 
counts.  The bacteria grown at each condition (APC, TMC, TPC) will be collected and 
submitted for 16S sequencing.  The 16S data will be analyzed for relative 
abundance of the bacterial families present in each group (APC, TMC, and TPC) and 
statistical comparison amongst the groups will be performed.  By identifying the 
specific bacterial families making up each population, future studies that examine 
shelf life and spoilage (resulting from failures of process hygiene and 
contamination) can be made more efficient by using counts from growth conditions 
that favor the relevant organisms.     

Duties and Responsibilities: The selected applicant will be responsible, with 
proper supervision, for sample processing in a biosafety level 2 microbiology 
laboratory.  Activities will include pipetting, diluting and handling bacterial cultures.  
Colony counting, with accurate data recording, and willingness to learn statistical 
analysis will be required.  For the 16S sequencing, DNA extractions will be 
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performed.  Analysis of the 16S data will involve computer operations.  Previous 
course work in Microbiology, Biochemistry, and/or Chemistry that included a Lab 
section will benefit the applicant in carrying out these duties.  In addition, a course 
in Statistics and familiarity with statistic software such as SAS or R will be a plus.  
At the conclusion of the program, a 10-15 minute oral presentation with slides 
describing the project and results will be given. 

 

6. Variation in slice shear force and intramuscular fat content among 
cooked steaks from various ribeye and strip loin steak locations from 
both sides of beef carcasses 
 
Scientist:  S. Shackelford, Research Food Technologist 
 
Background information: Frequently, meat scientists rely on assessment of 
quality traits of a given steak as the basis to assess the quality of the entire 
carcass.  For instance, in most of the beef genetics studies conducted at USMARC, a 
single steak is removed from the anterior end of the strip loin and assessed for 
color stability, slice shear force, and fatty acid profile.  It is not clear how 
representative that assessment is of all the longissimus containing steaks (ribeye 
and strip loin) for that carcass.  Therefore, this project will determine the sources 
and level of variation in slice shear force and intramuscular fat content among 
cooked steaks from various ribeye and strip loin steak locations from both sides of 
beef carcasses. 
 
Project Description: The student selected for this project will work with the 
scientific team to collect beef grading camera data and select carcasses for this 
experiment at a commercial packing plant.  The strip loin and ribeye roll will be 
obtained from both sides of 30 carcasses and transported to USMARC.  The student 
will participate in automated cutting of steaks from each sub primal, identification 
of steaks.  The student will conduct slice shear force and process the cooked steaks 
(trimming and homogenization of longissimus muscle) and determine the ether-
extractable fat content of each steak with ANKOM XT15 fat extractor.  The intern 
will assist in collection of carcass data, at large-scale commercial beef packing 
plants, as part of large-scale beef genetic studies.  Additionally, the intern will have 
a variety of opportunities to participate in meat safety and quality research 
measuring slice shear force and meat color stability and sampling and testing for 
microbial pathogens. 
 
Duties and Responsibilities: The incumbent will be expected to participate in 
research endeavors in a variety of environments including livestock production 
settings, packing plants, abattoirs, sensory laboratories, and research laboratories.  
The incumbent will be responsible for thorough and accurate collection and analysis 
of data while adhering to stringent personal, livestock, and food safety protocols. 
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7. Variation in marbling score and intramuscular fat content among 
various ribeye and strip loin steak locations from both sides of beef 
carcasses 
 
Scientist:  S. Shackelford, Research Food Technologist 
 
Background information: In the U.S., beef carcass quality grading is primarily a 
function of marbling score.  The United States Standards for Grades of Carcass Beef 
(USDA, 2017) state that “when both sides of a carcass have been ribbed prior to 
presentation for grading and the characteristics of the two ribeyes (area, marbling, 
color, texture, and firmness) would justify different quality and/or yield grades, the 
final grade of the carcass shall reflect the “highest” of each of these grades as 
determined from either side.”  Marbling score can frequently differ among carcass 
sides, particularly for carcasses in which the high side marbling score is Modest or 
Moderate.  Additionally, visible marbling and intramuscular fat content can differ 
among the various ribeye and strip loin steaks from a carcass.  Therefore, this 
project will determine the sources and level of variation in beef grading camera 
marbling score and intramuscular fat among various ribeye and strip loin steak 
locations from both sides of beef carcasses. 
 
Project Description: The student selected for this project will work with the 
scientific team to collect beef grading camera data and select carcasses for this 
experiment at a commercial packing plant.  The strip loin and ribeye roll will be 
obtained from both sides of 30 carcasses and transported to USMARC.  The student 
will participate in automated cutting of steaks from each sub primal, identification 
of steaks, and instrument assessment of marbling score on each steak with the 
beef grading camera.  The student will process steaks (trimming and 
homogenization of longissimus muscle) and determine the ether-extractable fat 
content of each steak with ANKOM XT15 fat extractor.  The intern will assist in 
collection of carcass data, at large-scale commercial beef packing plants, as part of 
large-scale beef genetic studies.  Additionally, the intern will have a variety of 
opportunities to participate in meat safety and quality research measuring slice 
shear force and meat color stability and sampling and testing for microbial 
pathogens. 
 
Duties and Responsibilities:  The incumbent will be expected to participate in 
research endeavors in a variety of environments including livestock production 
settings, packing plants, abattoirs, sensory laboratories, and research laboratories.  
The incumbent will be responsible for thorough and accurate collection and analysis 
of data while adhering to stringent personal, livestock, and food safety protocols. 
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NUTRITION & ENVIRONMENTAL MANAGEMENT RESEARCH UNIT 

8. Comparison of genes expressed in the white blood cells of cattle 
raised conventionally with antibiotics and those raised without 
(‘never-ever cattle’). 
 
Scientist:  A. Lindholm-Perry, Research Geneticist 
 
Background information: It is generally recognized that the use of antimicrobials 
in animal production has resulted in advances in production efficiencies and 
improved the wholesomeness of meat. However, concerns that antimicrobial use in 
animal production has escalated the incidence and dispersion of antimicrobial 
resistance genes has resulted in restricted use of antibiotics in animal agriculture. 
There has been some promotion of raising cattle in the absence of antibiotic 
treatment, but there is limited evidence that raising animals in the absence of 
antibiotics results in less antibiotic resistance than in conventionally raised animals. 

Project Description: We recently performed a study to directly compare animals 
raised under conventional antibiotic treatment versus those that have ‘never-ever’ 
been exposed to antibiotics. Feces were collected on these animals and differences 
between antimicrobial resistance genes were detected between animals with and 
without exposure to antibiotics. We also collected blood samples in a preservative 
to stabilize ribonucleic acid (RNA) for evaluation of gene expression differences 
among the treatment groups. The objective of this summer research proposal is to 
determine whether the gene expression from white blood cells (WBC) differs 
between animals raised in an environment with no exposure to antibiotics. The 
student will be responsible for isolating RNA from the whole blood and preparing 
samples for next generation sequencing. The student will also assist with 
performing the analysis of the sequencing data to identify the differentially 
expressed genes. Further analysis of these genes to determine whether they cluster 
into genes with specific biological functions and/or metabolic pathways will also be 
performed. These data will be used to evaluate whether there are relationships 
between the circulating WBC gene expression, the fecal microbiome populations 
and antimicrobial resistance genes, and cattle performance.   

Duties and Responsibilities: A coursework background in biology or genetics and 
an interest in statistical analysis will be helpful to the student interested in this 
project. The student will gain an understanding of RNA isolation techniques and 
how to perform RNA sequencing.  
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9. Odor and gas emissions from beef feedlot surfaces 

Scientist: M. Spiehs, Research Animal Scientist 
B. Woodbury, Research Agricultural Engineer 

 
Background information: Concentrated animal feeding operations are a source of 
environmental concerns for livestock producers as well as the rural and urban 
communities. The organic, inorganic, pathogenic, and pharmaceutical residues in 
manure are potential sources for contamination of soil, surface and groundwater, 
and air quality. Many management tools are available to producers to reduce the 
environmental impact from livestock production, but each tool must be evaluated 
for effectiveness, economics, and ease of implementation. One management tool 
available to producers for reducing odor and gas emissions is the application of 
amendments to the feedlot surface. These amendments change the pH of the 
feedlot surface, which may alter the pen microflora and lower emissions of odorous 
compounds. Lime and alum are two surface amendments that have the ability to 
change the pH of the feedlot surface and have been shown to lower some gas 
emissions in lab-scale studies. However, the surface of a beef feedlot is variable, 
with different nutrient, moisture, and organic content throughout the surface. 
Additional research needs to be conducted to determine how these surface 
amendments respond to the spatial variability on a beef feedlot surface, as well as 
different temperatures and environmental conditions.  

Project Description: The student selected for this project will assist Drs. Spiehs 
and Woodbury with lab-scaled experiments to determine the concentration and 
application frequency of alum that will successfully reduce odor and gas emissions 
from feedlot surface material. This will involve two 14-day studies. During each 
study, air samples will be collected twice weekly. This will be the primary research 
project of the student during the 8-week internship. The student will be trained to 
operate and calibrate a suite of air sampling equipment used to collect samples for 
analysis of ammonia, hydrogen sulfide, and greenhouse gases (methane, carbon 
dioxide, and nitrous oxide). Additionally, the student will be trained to operate a 
gas chromatography/mass spectrometry (GC/MS) to analyze air samples for 
odorous volatile organic compounds emitted from the feedlot surface material.  
Student will be responsible for data collection and will work with Dr. Spiehs on 
statistical analysis and interpretation of the data. The intern will also work with Drs. 
Spiehs and Woodbury on a field-scale project to determine the effect of adding 
alum to an entire feedlot pen surface compared to adding alum to only 40% of the 
pen surface in strategic locations associated with odor emission. Due to the nature 
of the research, the student will spend a majority of time in the field, with a 
minority of time devoted to traditional laboratory procedures. 
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Duties and Responsibilities: Applicants for this position should be interested in 
and have taken coursework that encompasses biology, microbiology, animal 
science, and/or engineering.  Applicants should also be willing to learn techniques 
for collecting gas samples and operation of air sampling equipment to improve air 
quality and nutrient management from concentrated cattle feeding operations. 
Applicant will have primary responsibility for the lab-scale study and will assist Drs. 
Woodbury and Spiehs and their technician with the field-scale project.  
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REPRODUCTION RESEARCH UNIT 
 

10. Automated monitoring of porcine feeding behavioral patterns as 
a tool for identifying health status and stress conditions 

Scientist:  B.N. Keel, Research Geneticist 
 
Background Information: Feeding behavior of grow-finish pigs can be used to 
inform producers of both health status and stress level. Many parameters have 
been studied to better understand feeding behavior of pigs, including feed intake, 
meal length, meal interval, number of meals, and total time spent eating. Feeding 
behavior is dependent on several environmental and genetic factors, including but 
not limited to temperature, humidity, gender, breed, and time of day. Deviations 
from normal feeding behavior may indicate that grow-finish pigs are experiencing a 
stressful event, such as illness, issues with feed quality, or heat-related stress. 
Several different electronic feed monitoring systems have been developed to study 
feeding behavior. Scientists at USMARC have been utilizing two of these systems: 
(1) the Osborne FIRE feeder system, which collects feed intake and behavior data 
on one pig at a time and (2) a custom 5-slot feeder system developed at USMARC, 
which collects feeding behavior data on up to 5 pigs simultaneously. The objectives 
of this research are to develop a predictive model of feeding behavior patterns in 
individual grow-finish pigs throughout the year and to utilize the model as a 
management tool to identify changes that occur during disease and stress events. 

Project Description: The student selected for this project will assist Dr. Keel in 
the development of model(s) for swine feeding behavior utilizing data from both 
feeding systems mentioned above. A large component of the student research 
project will be extracting large quantities of data from a database and performing 
quality control. Additionally, the student will have the opportunity to learn various 
modeling strategies and apply them to the data. Skills developed in this project will 
include introductory computer programming in Perl, SQL database systems, linear 
models and machine learning, and programming in MATLAB. In the first four weeks, 
the student will become familiar with goals of the project, secure the data from the 
database, and perform quality control. In the remaining four weeks, the student will 
(1) using graphical techniques to determine strategy for defining baseline feeding 
behavior of individual pigs, and (2) compare production performance and feeding 
behavior of pigs across the two feeding systems. In addition to these experiment 
specific activities, the student will help with other ongoing projects at USMARC as 
time permits. 

Duties and Responsibilities: Applicants for this position should be interested in 
and have taken coursework that encompasses at least two of the following: biology, 
animal science, molecular biology, biochemistry, genetics, statistics, mathematics, 
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engineering, and computer science. Applicants should also be willing to learn 
computer programming and data quality assessments. 

 

11. Lactocrine programing of ovarian follicles in gilts 
 
Scientist: C. Lents, Research Physiologist 
 
Background information: The term lactocrine refers to the fact that colostrum 
milk contains morphoregulatory factors that have a critical role in tissue 
development of neonatal pigs. Consumption of colostrum has been shown to be 
critical for development of reproductive tissues such as the uterus in females and 
testes in males. Research at USMARC has shown when gilts do not consume 
adequate colostrum they grow more slowly, reach puberty later, and produce fewer 
pigs at farrowing. Part of this is thought to be related to ovarian development, but 
this has not been evaluated. 

Project Description: Ovaries have been collected from gilts that consumed 
adequate colostrum after birth and those that did not. Ovaries will be embedded in 
paraffin and histological sections will be made with a microtome. Sections will be 
stained and evaluated under a light microscope.  The number of follicles in each 
classification will be determined. Statistical analyses will be conducted to compare if 
colostrum intake has an effect on these parameters of ovarian development. 

Duties and Responsibilities: The student will be responsible for histological 
sectioning, staining, and evaluation of porcine ovarian tissue. This will involve 
counting follicle populations using a microscope. Additional responsibilities include 
developing and analyzing the data set and developing a power point presentation.  
Applicants should enjoy laboratory work and be detail oriented. Applicants will 
benefit from having taken relevant course work that encompasses biology, 
physiology, and biochemistry. 

 

12. Develop early detection of sow lameness with electronic 
monitoring and biomarkers for joint health.  

Scientist: G. Rohrer, Research Geneticist 
 
Background information: An audit of the swine industry recently identified sow 
lameness as a significant welfare issue in commercial swine production. In addition, 
lameness robs producers of profit via reduced production, higher replacement rates 
and loss of salvage value when the animal requires euthanization. Therefore, 
lameness in sows is a serious welfare and economic issue that needs to be 
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addressed to identify real-world solutions for producers. Lameness can be caused 
by numerous factors, such as: housing, flooring, nutrition, body structure and 
trauma. Selection of animals with sound body-type is a viable solution to this 
problem, but availability of herdsmen that can accurately identify these animals is 
scarce. Thus, additional research and application of objective methods to assess 
lameness consistently on farms and identify mildly to moderately lame animals are 
needed to improve pig welfare prior to the condition reaching severe lameness.  

Project Description: We plan to develop early detection of sow lameness with 
electronic monitoring and attempt to identify biomarkers for joint health. The 
approach will monitor gilts as they walk across a 10-meter pressure-sensitive mat 
at approximately 5 months of age to identify early phenotypes that can be used to 
remove animals prior to reaching the breeding herd. These phenotypes will include 
stride lengths of each foot and weight carried by each foot using the mat and 
multiple video imaging systems will also be used. Blood samples will be collected to 
search for biomarkers present in the blood. Analyses will attempt to create 
phenotypes that are predictive of body structures and joint health, which can be 
incorporated in modern production systems. These phenotypes may also be useful 
to improve body structure in future generations via genomic selection. Similar 
analyses will also be conducted in sows 

Duties and Responsibilities: In the summer of 2020, we will be collecting data 
on gilts and sows using the pressure-sensitive mat, video imaging and collect blood 
for future metabolic analyses. We will also be evaluating hoof lesions in sows. The 
successful candidate will be expected to go into the USMARC swine facilities and 
help move animals and collect blood samples. Laboratory work will include 
processing blood samples, extracting DNA and entering data. In addition, standard 
plasma analyses for arthritis biomarkers along with genotyping animals for 
candidate genetic markers will likely be conducted. Following 8 weeks, the student 
will make a presentation to the research unit summarizing their work and findings 
or experience. 

Applicants for this position should be interested in animal husbandry and have 
taken basic coursework in genetics. The position will require working in the 
USMARC swine facility, which is a shower-in/shower-out facility. For biosecurity 
reasons, the successful candidate must abstain from interacting with pigs outside of 
USMARC. 
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