
 
 

Subclinical ketosis is a fresh cow disorder that is costly in terms 
of lost milk production and treatment cost. Although treatment 
and prevention strategies are available, prevention requires 
targeting animals that are likely to develop the disease. Whole-
herd genotyping is becoming more common with commercial 
dairies, and identification of markers for ketosis predisposition 
would provide a valuable tool to producers. The objective of this 
study was to identify single nucleotide polymorphisms (SNP) that 
are associated with subclinical ketosis in Jersey cattle. Ketotic 
cows were identified by cowside test using the Precision Xtra 
meter. Blood and hair samples were collected from 54 Jerseys 
(ketotic and healthy herdmates on the same day) with less than 30 
DIM on New England dairy farms. Mean parity of cows was 2.8, 
with no difference (P > 0.05) between healthy and ketotic cows; 
no difference (P > 0.05) was found for milk yield, 305-d mature-
equivalent milk yield (ME305), or ME305 from the previous 
lactation. Blood serum was analyzed for concentration of 
nonesterified fatty acid (NEFA) and β-hydroxybutyrate (BHBA). 
Hair samples were submitted to the American Jersey Cattle 
Association for genotyping with the BovineSNP50 BeadChip. 
Concentrations of NEFA and BHBA were analyzed using the SAS 
9.2 MIXED procedure; differences in SNP frequency by ketosis 
status (healthy or ketotic) was analyzed using the χ2 test from the 
SAS 9.2 FREQ procedure. As expected, BHBA concentrations 
were greater (P ≤ 0.05) for ketotic cows compared with healthy 
herdmates (1.63 vs. 0.91 ± 0.17 mmol/L). For NEFA, 
concentrations tended to be greater (P ≤ 0.01) in ketotic cows 
compared with healthy cows (0.45 vs. 0.33 ± 0.05 mmol/L). Of 
the 54,609 SNP analyzed for each cow, 1,685 SNP were different 
(P ≤ 0.05) and 1,862 tended to differ (0.05 < P ≤ 0.1) between 
ketotic and healthy cows. These data suggest that genotypes from 
the BovineSNP50 BeadChip could be useful in predicting 
predisposition for ketosis in Jerseys, but examination of a larger 
data set is necessary to validate the predictive ability of the 
identified SNP. 

  ABSTRACT 

•  Incidence of subclinical ketosis in US herds is between 25 
and 60%. 

•  SCK results in significant lost milk, increased risk of culling, 
treatment cost, and reduced reproductive efficiency. 

•  Single nucleotide polymorphisms (SNP) are variations in 
DNA between members of the same species leading to 
genetic differences. 

•  The BovineSNP50 BeadChip allows for the genotyping of 
individual cows, allowing for identification of particular SNP. 

•  We hypothesize that ketotic Jersey cows will have unique 
SNP variants that may result in a predisposition to developing 
subclinical ketosis. 

•  The objective of this experiment was to determine if specific 
SNP were associated with ketosis. 
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•  NEFA concentration tended to be greater in cows with SCK. 
•  SNP uniquely present in cows with SCK may provide a 

marker for SCK predisposition. 
•  Many SNP unique to cows with SCK were related to hepatic 

metabolism. 
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•  Blood and hair samples were collected from 54 Jersey cows 
in the New England area: 26 healthy and 28 subclinically 
ketotic cows. 
•  Cows were selected in pairs, with herd, lactation number, 

and age consistent between pairs. 
•  Blood samples were tested with the Precision Xtra meter 

(Abbott, Abbott Park, IL) to obtain BHBA concentrations. 
•  SCK was diagnosed if blood BHBA concentration was     

> 1.4 mmol/L.  
•  Serum samples were used to determine blood BHBA and 

NEFA via colormetric assay. 
•  Hair samples were analyzed via the BovineSNP50 BeadChip 

for genotyping via The American Jersey Cattle Association. 
•  Differences in SNP frequencies were analyzed using the χ2 

test from the SAS 9.2 FREQ procedure, calculating a P value 
for each SNP marked in the BovineSNP50 BeadChip. 

•  SNP that were different (P ≤ 0.05) or tended to differ (0.05 
< P ≤ 0.1) were recorded in Microsoft Excel. 

•  Statistically significant SNP were cross-referenced with the 
SNP database provided by the National Center of 
Biotechnology. 
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  CONCLUSIONS 
•  Identification of SNP uniquely present in cows with SCK could 

be useful as a marker of SCK predisposition. 
•  A larger dataset is needed to confirm SNP that are consistently 

present in cows with SCK. 
•  Contribution of this data to collections of health traits will aid in 

use of genomic information in predicting disease predisposition 
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  RESULTS 

Chromosome 
Number 

Name P -Value 

19 Protein kinase C, alpha (PRKCA) .05 

2 Alkaline phosphate, liver/bone/kidney 
(ALPL) 

.0447 

15 Pyruvate dehydrogenase complex, 
component X 

.0298 

15 Nuclear receptor subfamily 1, group H, 
member 3 (NR1H3) 

.0174 

4 Insulin-like growth factor 2 mRNA binding 
protein 3 (IGF2BP3) 

.0153 

3 ATPase, Na+/K+ transporting, alpha 1 
polypeptide (ATP1A1) 

.04 

25 RNA binding protein, fox-1 homolog 
(RBFOX1) 

.0496 

15 Low density lipoprotein receptor class A 
domain containing 3 (LDLRAD3) 

0.002 

11 Mitogen-activated protein kinase 3 
(MAPK3) 

0.09 

19 protein kinase C, alpha (PRKCA) 0.05 

21 Apoptogenic 1, mitochondrial (APOPT1) 0.07 

18 Fat mass and obesity associated (FTO) 0.09 

15 Pyruvate dehydrogenase complex (PDHC) 0.03 

22 Caspase-15 0.03 

X Patatin-like phospholipase domain 
containing 4 (PNPLA4) 

0.09 

29 Diacylglycerol lipase, alpha (DAGLA) 0.01 

3 Interleukin enhancer binding factor 2 (ILF2) 0.04 

4 Insulin-like growth factor 2 (IGF-2) 0.01 

12 Tumor necrosis factor (TNF) 0.08 

3 Pyruvate kinase (PK) 0.06 

6 Peroxisome proliferator-activated receptor 
gamma, coactivator 1 alpha (PPARGC1A) 

0.01 

27 Toll-like receptor 3 (TLR3) 0.04 
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Figure 1. Serum beta-hydroxybutryate (BHBA) concentrations in 
Jersey cows with sub-clinical ketosis (Ketotic) and healthy 
herdmates (control). Asterisk indicates significant difference, P ≤ 
0.05. 

Table 2. Selected SNP of interest that tended to differ (0.05 < P  
≤ 0.1) or differed (P ≤ 0.05) between Jersey cows with sub-
clinical ketosis and healthy herdmates. 

•  Milk production, and degree of health record details, 
ranged widely across farms. 

•  Mean parity was 2.8, there was no difference (P > 0.05) 
between cows with sub-clinical ketosis and healthy 
herdmates. 

•  There was no difference (P > 0.05) in DIM at testing, 305-
ME, or previous lactation 305-ME milk yield. 

•  BHBA concentrations were greater (P < 0.05)  in 
subclinically ketotic cows by design. 

•  NEFA concentrations tended to be greater (P < 0.1)  
compared with healthy herdmates. 

•  Of the 54,609 SNP analyzed: 
•  1,685 were different (P ≤ 0.05) between ketotic and 

healthy cows. 
•  1,862 tended to differ (0.05 < P ≤ 0.1) between ketotic 

and healthy cows. 
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Figure 2. Serum NEFA concentrations in Jersey cows with sub-
clinical ketosis (Ketotic) and healthy herdmates (control). Means 
tended to differ, P < 0.1. 
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