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DNA methylation has been implicated in the control of a number of cellular
processes in eukaryotes, including transcription, imprinting and a variety of epigenetic
phenomena. The epigenetic phenomena in plant development can be studied by
inducing alterations in DNA methylation levels and studying the effects on
developmental processes. Using DNA methylation mutant to study the function of
DNA modifications in eukaryotes is an attractive approach that avoids some of the
limitations associated with correlative and methylation inhibitor studies.

In this work, rice (Oryza sativa ssp. Indica, cv. RD 23) DNA
hypomethylation mutant of was identified by directly screening for plants that
contained hypomethylated genomic DNA. The technique for hypomethylation mutant
screening was established by using Southern hybridization of genomic DNA which
was digested with methyl-sensitive enzyme and probed with repeat sequence. DNA
samples from ethyl methanesulfonte (EMS) mutagenized M, populations were
analyzed to look for repetitive sequence, cetromeric repeat and rDNA, that were
clipped from the long arrays by Hpall: methyl-sensitive enzyme. DNA
hypomethylation mutants were predicted to contain hypomethylated centromeric and
5S tDNA arrays at cytosine sites susceptible to Hpall digestion. The mutants were
recessive in locus, designated DDM1 (for decrease in DNA methylation). Amounts of
total methyl cytosine were reduced 6-14% in mutant plants in comparison with normal
plants. According to this study we found that the methylated cytosine in CG
dinucleotide sites was clearly reduced but not at CNG trinucleotide sites. Moreover, no
evidence of adenine hypomethylation was found. Despite this reduction in DNA
methylation level, M, mutant plants developed normally and exhibited no striking
morphological phenotypes in plant vigor, height, color, flowering time and flower
morphology when grown under standard conditions. However, most M; plants were
sterile caused by defective female reproductive organs. The reduced level of methyl
cytosine was inherited from M, to M; generation.

These mutants can be used to demonstrate that DNA methylation plays an
important role in plant development, especially in ovary development in rice, a
monocotyledonous plant.
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