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ABSTRACT

DNA methylation 1s a specific post-replicative modification of DNA
involving the covalent attachment of methyl groups to certain major bases by
enzymatic action  vivo This phenomenon is catalyzed by the enzyme DNA
methyltransferase (DNA MTase) which transfers methyl groups from S-
adenosyl-L-methionine (methyl donor) to the specific DNA bases. DNA
methylation has long been postulated as one possible mechanism of regulation
of gene expression, genome impnnting and epigenetic defect in eukaryotes.
Understanding the biosynthesis and functions of methylated DNA base in
plant DNA requires knowledges on the structure and specificity of DNA
MTase  However, these enzymes have been difficult to purify and
characterize for many years, and most previous studies have dealt with rather
few DNA MTase isolated from mammalian cells On the contrary, there is a
distinct lack of mformation about the enzymology of DNA methylation in
plants. In this research, we have attempted to purify and characterize the

enzyme DNA MTase from rice (Oryza sativa ssp. Indica cv RD 23).



DNA MTase activity has been observed in nuclei from hydroponically
grown-rice shoot A crude homogenate was further purified for DNA MTase
by ion exchange chromatography, gel filtration chromatography and affimty
chromatography, respectively The punfication fold was 17 In parallel,
nuclear DNA MTase was extracted from nucler by salt extraction and
subsequently purified by 1on exchange and affimity column chromatography
The purified enzyme has specific activity increase about 41 folds as compared
to those of the nuclei preparation and 706 folds when compared to the crude
homogenate. The single band of DNA MTase has a molecular mass of 130
kDa using native-PAGE and that of 55 kDa by SDS-PAGE It should be
noted that the purified enzyme can be recognized by the wheat DNA MTase
antibody using western biot techmique. The optimum assay condition was
studied using 3H-S-adenosyl-L-methionine as a methyl donor. The optimum
pH for enzyme activity is 7.6 and its optimum temperature is 25 °C DNA
MTase activity was found to be maximum mn 10-days old rice shoots, than in
mature leaves or roots, and its activity gradually decreased after 10 days
germmation The punfied enzyme rapidly loses activity within 24 h even if
stored at 4 °C mn buffer contaning specific protease inhibitors (pepstatin A,
leupeptin and chymostatin) and several preservative agents (sucrose, PEG)
The apparent Km value for salmon testis DNA substrate was 50 pg/mi. The
efficient methylation of both bacterial cytosine un-methylated DNA and rice
hemimethylated DNA indicated that rice DNA MTase can function in
maintenance and de novo methylation. The enzyme activity was strongly
inhibited by NaCl, KCI, MgCl,, CaCl,, tricationic amine (spermidine) and
tetracationic amine (spermine). Moreover, other aspects of this enzyme was
to be inhibited by S-adenosylhomocysteine and DL-ethionine which are
methyl donor analogs. DNA MTase is also strongly affected by DNA base

analogs such as N®-benzyladenine and S-azacytosine.





