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Milk (Milk Recording) Dirty Diagnostic 

•Historical reluctance to work with milk 
• Food 

• Variable pool size 

• Composition 

• Fat 

• Ca2+ 

• Contamination 



Commercial Nucleic Acid Tests 

• Mycobacteria avium paratuberculosis (MAP, Johne’s) 

• Feces 

• Milk 

• Bovine Viral Diarrhea Virus 

• Tissue 

• Milk 

• Mastitis Pathogens 

• Milk 

• Bedding 



Nucleic Acid Analysis 

• Real-Time PCR or q PCR (Taqman) 
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Mycobacteria avium paratuberculosis (MAP) 
and bovis (TB) qPCR assays 

• Bulk Tank Screen 



y = -2.5684x + 34.445 
R² = 0.9829 

y = -2.4441x + 39.94 
R² = 0.9436 
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Log Expected M. bovis Concentration, CFU/mL 

Whole Milk, 50 mL

Culture Media, 100 ul
y = -3.2147x + 39.573

R² = 0.9938

y = -3.6004x + 33.514
R² = 0.9818
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Log Expected MAP Concentration, CFU/mL

Culture Media, 100 ul

Whole Milk, 50 ml

USDA/NVSL 
Mycobacterium bovis (TB) 

APHIS/NAHMS 
Mycobacterium a. 

paratuberculosis (MAP) 



Mycobacterium bovis (TB) 
Mycobacterium a 

paratuberculosis (MAP) 

Se=39% 
Se=94% 

Se=98% 
Se=40% 



Individual Animal Samples 

Where are bulk 
tank mycobacteria 
(MAP and TB) 
coming from?  

Table 7. Comparison of qPCR performance in 
individual milk samples from cows in TB-positive 
dairy herds and positive on the caudal fold TB test. 
 

  Animal TB Status 

  Positive Negative Total 

qPCR 
Positive 0 0 0 

Negative 70 0 0 

 Total 70 0 70 

 
 



Parentage Verification 

• Animal Identification 

 

• 17% error rate  

 

• Select Sires 

 



SNP Genotyping (Sequenom) 

Sample ID 118 1 2 3 … 16 17 … 22 23 24 25 26

AB000001 114 C/C G/G A/A C/C C/T C/G C/T A/A T/T T/T C/C

AB000002 113 C/C G/G A/A C/C C/T C/G C/T A/A T/T T/T C/C

AB000007 116 C/C C/C G/G A/A C/C C/T C/G T/T A/A T/T T/T C/C

AB000008 114 C/C C/C G/G A/A C/C C/T C/G T/T A/A T/T T/T C/C

AB000013 118 C/G C/C A/G A/A C/C C/T C/G C/C T/T C/C T/T T/T

AB000014 118 C/G C/C A/G A/A C/C C/T C/G C/C T/T C/C T/T T/T

AB000019 117 C/C C/C G/G A/A C/C C/T C/G C/T A/T C/T T/T C/T

AB000020 118 C/C C/C G/G A/A C/C C/T C/G C/T A/T C/T T/T C/T



Sire Verification  
Table 1.  Comparison of Sequenom genotyping results between tissue and milk DNA on the 96-SNP 
bovine parentage panel. 

 SNP Count Correct 

Animalsa Tissueb Milkb Sharedc  Discordantd  Sire IDe 

34 3086 (91) 3069 (90) 3089 (95%) 0  34 
10 886 (89) 810 (81) 740 (77%) 67 (7)  10 

44 3972 (94%) 3879 (92%) 3829 (87%) 67 (2%)  44 
aAnimals were sampled by Typifix ear tags (tissue) and DHIA (milk) in the same week.  
Animals were divided into 2 categories based on agreement between tissue and milk DNA; 
absolute (n = 34) and satisfactory (n = 10). 
bTotal calls (average per sample or percent of total) for all available SNPs. 
cSNP sites (percent of total) with identical results between tissue and milk DNA, including 
sites that were not called. 
dFor called SNP sites, the number of sites (average per sample or percent total) with 
different calls. 
eNumber of animals whose sires were correctly verified by milk DNA analysis. 

 



Sire Discovery 
Table 2.  Sire discoverya with the Sequenom 96-SNP parentage panel in freshened 
heifers using milk samples or tissue samples (Typifix Ear Tags) in a commercial dairyb. 

  Tissue DNA  

  Yesc Nod Total 
M

ilk
 

D
N

A
 Yesc 67 12 79 

Nod 11 30 41 

 Total 78 42 120 

     
aSire discovery was performed by comparing genotypes from heifers to genotypes 
from potential sires (n=1034) in the genotyped database. 

bInconsistent breeding and heifer records required this PGA herd to use sire discovery 
to identify likely (>80% probability) sires for genetic evaluation. 
cA likely sire was discovered in the database using the respective DNA source. 
dA likely sire was not discovered in the database using the respective DNA source. 

 



Oops! 

Is milk really a 
dirty matrix for 
nucleic acid 
analysis? 



Mastitis PCR for Strep Agalactiae 

• Large Dairy 

 

• >10,000 cfu/mL 

 

• Pool DHI sample 5:1 for PCR 



Compensating For Carryover 

           39                                      34                          32                20   
 

Range of Ct Values                                              



Next Several Bulk Tank Cultures 

0 cfu/mL 
Is carryover 
only a 
number? 

           39                                      34                          32                20   
 

Range of Ct Values                                              



Milk Analysis: What’s Next? 

• Sample ID Verification 

 

• Fetal DNA 

 

• MicroRNA 

 

• Udder Microbiome 

Analysis of rare circulating fetal cells make possible a new 
type of noninvasive genetic prenatal testing  



Thank You 


