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GENETICS AND BREEDING RESEARCH UNIT 

 

1. Feasible selection of seedstock cattle that better fit the commercial 
environment 

Scientist:  J. W. Keele, Molecular Computational Biologist 

Background information: Sample pooling, to obtain group average genotypes, may allow 
selection of seedstock animals based on commercial performance records at a reduced cost.  
Crossbreeding and unknown genetic composition of cattle in the commercial sector could make 
utilizing this information difficult, yet there is great potential to increase genetic evaluation 
accuracy.  The commercial sector is comprised of a mixture of breeds and crossbreeds from 
which phenotypes and tissues for DNA extraction can be collected at beef processing plants, 
feedlots, and cow-calf operations.  We previously collected lung or ear tissues from over 15,000 
mixed breed and crossbred cattle at beef processing plants that were extreme for lung lesions, 
liver abscess or bovine respiratory disease and constructed sample pools comprised of multiple 
animals.  Recently we learned how to focus the analysis on animals in the mixed and crossbred 
sample pool that are the same breed as the sire we wish to evaluate for selection which 
reduces complexity without increasing cost.  The objective of this research proposal is to 
estimate the average relationship of a purebred sire to relatives in a sample pool where the 
sample pool is composed either entirely from animals of the same breed as the sire, or animals 
of the same breed as the sire are mixed with animals of nontarget breeds.   

Project Description: The student selected for this project will estimate relationships 
between purebred sires and animals within a sample pool comprised of animals of the same 
breed as the sire or a mixture of breeds including the sire’s breed; and compare the results 
from purebred with mixed breed and crossbred sample pools.  The student will accomplish this 
by first learning and using laboratory techniques and statistical methods that include measuring 
tissue by mass or volume; sample pooling; DNA extraction; polymerase chain reaction (PCR); 
relational database; multiple regression (non-negative) and correlation analysis.  In the first two 
weeks, the student will learn to use the relational database to identify purebred and crossbred 
cattle to extract and include in sample pools.  In the remaining six weeks, the student will (1) 
extract DNA from tissue samples (semen, blood, lung, ear) (2) quantify DNA in the samples (3) 
create pools of purebreds and mixed breeds and (4) estimate animal contributions to pools and 
estimate relationships between purebred sires and the average of animals of the same breed 
within sample pools and (5) compare results between purebred sample pools and mixed and 
sample crossbred pools.  In cooperation with other scientists at US Meat Animal Research 
Center, we have previously developed methods to use pooled samples for genomic selection 
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and genome wide association studies.  Therefore, we believe that the intern will be able to 
complete this proposed project in the eight-week time frame.  

Duties and Responsibilities: Applicants for this position should be interested in and have taken 
coursework that encompasses biology and genetics.  Applicants should also be willing to learn 
laboratory techniques, basic relational database, basic statistical analysis and how to use DNA 
information to improve cattle genetics.   

  

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

Scientist: T. McDaneld, Research Geneticist 

Background: 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 2019 Disease Resistance 
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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 samples through initial 16S sequencing of the DNA, 
and (3) identify species of Mycoplasma present in the nasal samples through PCR.  
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