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Introduction

• Animal Scientist at National Animal Disease Center
• Started April 2023

•Project: “Genomic and Mitigation Strategies to Control 
Mastitis”

• John Lippolis



Why Research Mastitis?

•Costliest dairy cow disease - $2 billion annually (Sordillo and Streicher 2002)

• Treatment cost, discarded milk, death and premature culling, decreased 
genetic advancement, and reduced milk quality 

• Single clinical case costs $586 (Overton and Rollin 2014)

• Treatment and labor costs

• Subclinical mastitis another $1 billion annually (Ott 1999)

• 70% of loss reduced milk production



Why Research Mastitis Mitigation?

•Antibiotic use for mastitis prevention and treatment is 
greater by mass than all other antibiotic use in dairy cows 
combined (Pol and Ruegg 2007a; Pol and Ruegg 2007b)

•85.6% of cows diagnosed with mastitis were treated with 
antibiotics (USDA-APHIS 2016)



Old Genetics: Unselected Holstein
•Dr. Charles Young, University of Minnesota, 
established the unselected (UH, control) Holstein 
herd in 1964
•305d milk yield 4500 kg less 
than contemporary Holstein                                                                                         
•Closed herd
• Inbreeding  < 6.25%



Unselected vs Contemporary Holsteins



Genome Changes

•Not just milk production 
•Also, large immune gene clusters including MHC, T 
cells and immunoglobins



1964 Immune Response



Questions to answer

•What it is that makes the 1964 herd mastitis resistant

•How do we get it into modern cows?



Gene Expression



1964 Immune Response



1964 Immune Response

•128 genes with higher expression 
in contemporary Holsteins (red)

•284 genes with higher expression 
in unselected Holsteins (green)



Contemporary Holsteins



Unselected Holsteins



Bulk to Single Cell RNA



Single Cell RNA
Blood was collected from 
three primiparous, lactating, 
unselected Holstein heifers 
and three primiparous, 
lactating, contemporary 
Holstein heifers

PBMCs were isolated 
from the blood

PBMCs were challenged with LPS for 2 hours



Single Cell Analysis



Single Cell Results
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B cells



B cells

•266 genes with higher expression 
in contemporary Holsteins (red)

•377 genes with higher expression 
in unselected Holsteins (green)



Contemporary Holsteins B cells



Unselected Holsteins B Cells



Ongoing work: Epigenomics

•Marks that change gene expression but not DNA 
sequence



Upcoming disease challenges

•Streptococcus uberis – gram positive

•Klebsiella pneumoniae 



Seeking Input & Advocacy

Kaitlyn.sarlodavila@usda.gov



Challenges

•Rising input & labor costs
•Stagnant budget
•Underfunded



Advocacy

•Talk to you congressional representatives

•Kaitlyn.sarlodavila@usda.gov
• Animal Scientist

•Roxann.motroni@usda.gov
• National Program Leader for Animal Health

•Benjamin.bell@usda.gov
• Legislative analyst
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