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Status of methylation and transcriptional activity of ecdysone
receptor EcR gene in the Colorado beetle Leptinotarsa
decemlineata say after application of S-adenosylmethionine
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Motivation and Aim

Gene of ecdysone receptor coding the protein EcR
belongs to superfamily of nuclear steroid receptors, which
has an evident domain structure and is of great importance
for insect development and reproducing [1]. In cells of
different tissues protein EcR presents as a combination of
its isoforms coded by some variants of mRNA generated
consequently by alternative splicing and change in isoforms
balance has phenotypical exhibition [2]. In the Colorado
beetle Leptinotarsa decemlineata Say two variants of
mRNA coding A and Bl isoforms with tissue-specific
character of their number variations are described [3]. Our
aim is the definition of DNA methylation character in
separate loci of gene EcR coding region in the Colorado
beetle, investigation of environmental effects and detection
of correlation between DNA  methylation and
transcriptional activity of EcR gene.

Methods and Algorithms

Adult Colorado beetles sampled in potato plantation
were used as an object. The source of methyl groups
(Heptral S-adenosylmethionine, ~SAM,  Abbott
Laboratories GmbH, Germany) was applied as suspension
(80 mg/10 ml of water) for treatment of fresh potato leaves
intended for beetles feeding. DNA and RNA were extracted
from tissues of thorax and gonads of adults by phenol-
detergent method. The presence of 5-methylcytosine in
Colorado beetles DNA was determined by MSRE-PCR
(methyl-sensitive PCR). Transcriptional activity of genes of
ecdysone receptor EcR, DNA-methylase Dnmt] and protein
transporter of juvenile hormone Juv was evaluated by qRT-
PCR with reference gene RPI8.

Results: The presence of methylated cytosine in DNA
coding the regions of EcR gene in the L. decemlineata Say
is of a specific character: DNA site for Hpall restrictase in
exon distinctive for B1 isoform degraded completely under
hydrolysis in all cases, i.e. it is constantly demethylated.
Considerable part of DNA in exons specific for A isoform
and constant for both isoforms is methylated permanently in
a varying degree. In two months the addition of methyl
group source (SAM) to food caused decrease of methylation
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level in coding region of EcR gene in adults of both sexes.
Content of mRNA of EcR gene in cells of thorax increased
6,1-fold in males and 2,2-fold in females; in gonads it
increased 7,7-fold and 9,1- fold respectively. The ratio of
mRNA variants coding A and Bl isoforms changed to
prevalence of A-isoform in muscles as well as in gonads in
males and females. At the same time mRNA content of
Dmntlgene reduced to a certain degree and the content of
mRNA of Juv gene increased dramatically, especially in
female gonads. Similar but more expressed changes in
transcriptional activity of these genes were observed right
after feeding beetles by nontreated by SAM potato leaves:
in an hour after feeding we noted more than two-fold
decrease of mRNA of Dnmtl gene content and more than
10-fold increase of mRNA of Juv gene content. However in
this case transcriptional activity of EcR gene decreased 10-
fold.

Conclusion

Effect of SAM addition to food is of long-term
character exhibited as change of methylation status and
expression of EcR gene in the Colorado beetle. We suggest
that methylation of DNA takes part in regulation of mRNA
splicing of EcR gene. A considerable part of methyl group
donors most probably includes in juvenile hormone
metabolism. Initiation of this process activated by SAM
treatment leads to deficit of endogenic donors of methyl
groups the consequence of which is the phenomenon of
DNA demethylation.
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