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Epigenetics is the study of heritable changes of 

genome function that occur without changing 

of the DNA sequence.

Background (1)



DNA methylation Histone modification

non-histone proteins such as Polycomb and 

trithorax group proteins

Background (2)



Background (3)

It is hypothesized that nutrition affects DNA methylation

and histone modifications and these changes are transmitted

to the next-but-one generation.  

The experiment was inspired by a epidemiological study

from Överkalix cohorts, northern Sweden and mouse studies. 
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Background (4)

DNA methylation

DNA is methylated by DNA methyltransferase, which

catalyzes the transfer of a methyl (m) group from S-

adenosylmethionine (SAM) to the 5-position of a cytosine

nucleotide adjacent to guanine (CpG) to produce a 5-

methyl-2-deoxycytidine (5-mC)



Three-generation pig feeding experiment
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• DNA methylation patterns (DMR0, DMR1, 

DMR2, CpG island, QTN region)

• Gene expression analysis, imprinted genes 

IGF2, IGF2R

Analyses (1)
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We found no significant differences in 

DNA methylation at the IGF2 DMRs, at a CpG

island and in the QTN region of the IGF2 gene

between the differentially fed F0 boars.

There is much variation in DNA methylation 

within and between individuals whereas

hypermethylated regions seem to vary less.
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• Global DNA methylation analysis

• Effect of differentially fed F0 boars on growth

and carcass traits of F2 pigs

Analyses (2)



Global DNA methylation in F2 barrows
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Global DNA methylation in muscles of F2 barrows descended

from methyl supplemented fed F0 boars was higher

than in controls (P<0.05).
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25 growth traits were measured for 60 F2 pigs.

F2 pigs descended from methyl supplemented 

fed F0 boars showed no significant differences 

in growth performance compared to the control 

pigs.

F2 growth traits



F2 carcass traits

26 carcass traits were measured for 60 F2 pigs.
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Conclusions

There are indications that the methyl supplemented 

diet affects DNA methylation and carcass traits in 

the next-but-one generation.

The challenge is to separate the genetic from the 

epigenetic effects.

The proof of principle that diet induced epigenetic 

modifications are transgenerational transmitted in 

pigs may be established in this pedigree. This needs

the finding of at least one epiallele that segregates in 

the experimental but not in the control line.
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