A) Developmental abnormalities induced in DNA hypomethylation mutants:
epimutations (heritable perturbation of gene expression) and transposon

mobilization.

In an Arabidopsis DNA hypomethylation mutant ddm1 (decrease in DNA
methylation 1) , a wide variety of developmental abnormalities are induced!-2.
Through linkage analyses, we have shown that some of them are due to
heritable perturbation of transcription2? (Fig 1, 2). For example, a late
flowering phenotype was due to ectopic transcription of FWA gene, which
normally shows imprinted expression in endosperm?24. Another combination
of phenotypes, which we named bonsai, was due to hypermethylation and
silencing of the responsible gene (BONSAI gene) 5 (Fig 2)

Another type of the ddm1I-induced heritable developmental abnormalities
was due to transposon insertion (Fig 3) 67. The transposons identified were
silent in wild type, but they are mobilized when DNA methylation is lost. We
also identified diverse mobile transposons through genome-wide approach
using the ddml mutant lines’. The transposons we identified by this
approach include interesting materials, such as a transposon specifically

targeting to centromere8, and a transposon having anti-silencing activity®.

Fig 1

Gain-of-function epimutation FWA

Wild type (left) and ddmlI-induced late flowering
epimutation (right) (Reference 2-4)




Fig2
Loss-of-function epimutation bonsai
(Reference 5)

Fig 3
Insertion mutation induced by a
transposon mobilized in ddm1

(Reference 7)
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