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Effects of Exogenous Nitric Oxide on Exogenous Gene Expression and
DNA Methylation in Transgenic Birch
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Abstract In order to investigate the relationship between transgene expression and the methylation of genomic
DNA induced by 2 mmol- L~' SNP in Transgenic birch the effect of SNP sodium nitroprusside on the
expression of exogenous BGT methyltransferase gene DRM  MET and the level of DNA methylation were
determined in transgenic birch callus. The activities of defense enzymes and the MDA malondialdehyde
content in transgenic birch were increased significantly which indicated high concentration of NO had harm on
the normal life of birch cells. The methyltransferase DRM and MET genes were up-regulated and the methylation
level of genomic DNA was increased from 10.6% to 16.5% . The transcription level of BGT was improved at 6
h and only 0. 46 folds of the control at 3 d which suggested the expression of exogenous BGT gene in transgenic
brich was affected by high concentration of NO and the level of genomic methylation. The results revealed the
response patterns of exogenous gene and methyliransferase gene and determined the genomic methylation level
and physiological and biochemical characteristics to the high concentration of NO in birch which will provide
some references for further study of epigenetic regulation and regulation of exogenous gene expression in
transgenic plants.
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Fig.1 Relative expression of DRM MET and BGT
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Table 3 DNA methylation level and pattern of transgenic birch after 2 mmol- L' SNP treatment

Total number of Non methylated

Methylated

PR 2 PR A AR A5

Number of inner

S g A A

Number of outer

RAPD sites CCGG sites % CCGG sites % methylation sites % methylation sites %
X} # Control 198 177 89.39 21 10.6 13 61.91 8 38.09
6h 195 174 89.23 31 15.9 18 54.55 13 39.39
12 h 210 180 85.71 30 14.29 14 46.67 16 53.33
24 h 185 157 84.86 28 15.14 16 57.14 12 42.86
3d 200 167 83.50 33 16.50 11 48.65 12 51.35
5d 230 194 84.35 36 15.65 20 55.56 16 44.44
7d 208 178 85.58 30 14.42 17 56.67 13 43.33
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Fig.2 Defense enzyme activity and MDA content of
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