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Promoter methylation and histone 
modifications affect the expression of the 
exogenous DsRed gene in transgenic goats
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ABSTRACT. Transgene silencing, which is common in transgenic 
plants and animals, limits the generation and application of genetically 
modified organisms, and is associated with the exogenous gene copy 
number, the methylation status of its promoters, and histone modification 
abnormalities. Here, we analyzed the expression of the exogenous 
gene DsRed and the methylation status of its cytomegalovirus (CMV) 
promoter in six healthy transgenic cashmere goats and transgenic nuclear 
donor cells. The CMV promoter exhibited high methylation levels (74.4-
88.2%) in four of the goats, a moderate methylation level (58.7%) in 
one, and a low methylation level (21.2%) in one, while the methylation 
level of the transgenic nuclear donor cells was comparatively low 
(14.3%). DsRed expression was negatively correlated with promoter 
methylation status. Transgenic cashmere goats carried one to three 



Genetics and Molecular Research 15 (3): gmr.15038560

copies of the CMV promoter fragment and one to six copies of the 
DsRed fragment, but copy number showed no obvious correlation 
with DsRed expression. After treatment with the methylation inhibitor 
5-azacytidine, DsRed expression in transgenic goat cells significantly 
increased and CMV promoter methylation significantly decreased; this 
indicated an inverse correlation between promoter methylation status 
and DsRed expression. After treatment with the histone deacetylase 
inhibitor trichostatin A, DsRed expression increased, indicating that 
an abnormal histone modification in transgenic goats is also involved 
in exogenous gene silencing. These findings indicate the potential of 
trichostatin A and 5-azacytidine to rescue the biological activity of 
silenced exogenous transgenes in adult-derived transgenic cells under 
culture conditions.
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