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INTRODUCTION 

•  Long-term project goal: to increase mammary glucose uptake and 

utilization and ultimately improve dairy productivity and efficiency.  

• Glucose is the most important substrate of milk production. A cow 

which produces 90 pounds of milk a day needs  

~ 6.5 pounds of glucose/day.   

• As much as 60-85% of the total glucose that enters the blood is 

taken up by the mammary gland in lactating animals. 

• Take home message: Glucose uptake in the mammary gland is a 

rate-limiting step in milk production. 

• Glucose is taken up by the mammary cells by a family of glucose 

transporters (GLUT) localized on cell membrane. The lactating cow 

mammary gland mainly expresses the GLUT1 and GLUT8 isoforms.  

 

 

 

• From late pregnancy to early lactation, expression of GLUT1 and 

GLUT8 increase dramatically in order to take up enough glucose into 

the mammary gland for milk production. 

 

 

 

 

• Multiple single nucleotide polymorphisms (SNPs) have been 

discovered in GLUT1 and GLUT8 genes. A SNP is a DNA sequence 

variation occurring when a single nucleotide in the genome differs 

between members of a species.  

 

 

 

• SNPs may affect the transporters’ function (higher or lower activity) 

of these transporters.  

• Our specific goal: we will investigate the associations of GLUT1 

and GLUT8 SNPs with milk production traits in a large cattle 

population 

         Develop markers for cow breeding  

HOW WE DO IT and WHAT WE HAVE DONE 

See middle panel figure. Blood samples were collected from 1500 cows 

from 5 local farms and DNA was extracted from all blood samples. 

 

EXPECTED RESULTS 

 

Because of the critical role of glucose uptake by mammary cells in milk 

synthesis, we expect strong associations of specific GLUT SNPs with 

milk production traits. Thus, these SNPs can be potential molecular 

markers in cattle breeding. 
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DNA was extracted from all cowss 

Expected results: cows with certain 

genotype have better milk production traits 
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