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DK-SE Milk Genomics Innitiative 

Image Credit: violetkaipa / Shutterstock 

Fatty Acid profile 

Coagulation properties 

Protein profile 

Vitamins Metabolite profile 

Micro- Macro elements 
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Breed differences 
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Poulsen et al. 2013. JDS 69:4830-4842 
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Genetics or Environment? 

• Metabolites 

• Lactic acid 

• Acetic acid 

• Fumaric acid 

• Galactose 

• Metabolites 

• Alanine 

• Butyrate 

• Lactose 

• Valine 

• Ornithine 

• Isoleucine 

• Fucose 

• Metabolites 

• Creatinine 

• Choline 

• Citric Acid 

• Glucose 

• Orotic acid 

• BHBA 

< 0.15 0.15 - 0.40 > 0.40 

h2 for the Metabolites 
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Genetics or Environment? 

• Fatty acids 

• C15:0 

• C16:0 

• C17:0 

• C18:1c9 

• C18:1t11 

• Proteins 

• A-s1-CN 

• A-s2-CN 

• B-CN 

• Fatty acids 

• C6:0 to C12:0 

• C13:0 

• C14:0/C14:1 

• C18:0 

• C16:1 

• C18:2n6 

• C18:3n3 

• CLA 

• Proteins 

• Caseine 

• K-CN 

 

< 0.15 0.15 - 0.40 > 0.40 

h2 for Fat and Protein 
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Association study 

Metabolites: 8 QTL (Bonferoni P<0.05) 
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Association study 

Fatty acid profile: 

• Holstein vs Jersey: phenotypic level  different 
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Danish Jersey

C6

C8

C10

C12

C13

C14

C16

C18

C14:1

C16:1

C18:1N11T

C18:1N9CIS

C18:2N6CIS

C18:3N3

C18:1N11T

CLA911REF469

C6-C10

C6-C12

C12-C14

N3-N6

C14 Index

C16 Index

C18 Index

CLA Index

Fedt

C
6

C
8

C
1
0

C
1
2

C
1
3

C
1
4

C
1
6

C
1
8

C
1
4
:1

C
1
6
:1

C
1
8
:1

N
1
1
T

C
1
8
:1

N
9
C

IS

C
1
8
:2

N
6
C

IS

C
1
8
:3

N
3

C
1
8
:1

N
1
1
T

C
L
A

9
1
1
R

E
F

4
6
9

C
6
-C

1
0

C
6
-C

1
2

C
1
2
-C

1
4

N
3
-N

6

C
1
4
 I

n
d
e
x

C
1
6
 I

n
d
e
x

C
1
8
 I

n
d
e
x

C
L
A

 I
n
d
e
x

F
e
d
t

-0.5

0.0

0.5

1.0



AARHUS 

UNIVERSITY 

 

 

G G Q CENTER FOR QUANTITATIVE 

GENETICS AND GENOMICS 

Association study 

Enrichment

   Cutoff

Danish Holstein     Danish Jersey
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• QTLs found are already known 

from the literature. 

• Significant overlap of SNP 

markers between HOL and JER 

for: 

• Fat% 

• C16 index 

• C14 index 

• C16:1 

• C14:1  



AARHUS 

UNIVERSITY 

 

 

G G Q CENTER FOR QUANTITATIVE 

GENETICS AND GENOMICS 

What did we learn from the MG project? 

• Broad overview of:  

• Phenotypic differences between breeds  

• Which traits are heritable 

• Genetic and phenotypic correlations among traits 

measured in the project 

• QTLs within/across different breeds 

Spinn-off projects: 

• Metagenome project (Dansk Kvæg) 

• Coagene (HTF) 
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Can we get more out of milk? 

Milk control system: Data 

Breeds 

Individual level Herd level 

Once or twice a month 
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Can we get more out of milk? 

Health 

Product quality 
Fertility 

Emission 
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How to measure this in the milk? 

Technology is already implemented at RYK: 

 FT-IR 

Saving full spectra is necessary! 

Lactose Urea Protein Fat 
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Examples 

Health 

Product quality Fertility/ Energy balance 

Emission 
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FTIR spectra and Genetics I 

• PC analysis 

• 8 traits 99.18% of variation 

• 3 regions of interest 

• 926-1,612 cm-1 

• 1,682-3,064 cm-1 

• 3,672-5,010 cm-1 
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FTIR spectra and Genetics II 

• 1,056 analyses (Animal Model) 

• 5 regions of interest 

• SWIR 5,000-3,673 cm-1 

• SWIR-MWIR 3,669-3,052 cm-1 

• MWIR-1 3,048-1,701 cm-1 

• MWIR-2 1,698-1,586 cm-1 

• MWIR-LWIR 1,582-930 cm-1 

• Wave lengths close to each other are 

more correlated than WL far apart 
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What do we need? 

• Contract herds (pilot herds) 

• Platform to save the full FT-IR spectra 

• Data 1: full FT-IR spectra  

• Data 2: ‘new’ phenotypes to be predicted from FT-IR 

Genetics/Breeding Herd management 
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