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[Purpose and Background of the Research]
Epigenome dynamics is controlled by silencing and
anti-silencing. However, information for the latter
(anti-silencing) is limited. We are taking genetic
and genomic approaches wusing mutants of
Arabidopsis. By such approaches, we are
uncovering novel anti-silencing mechanisms, which
affect development and genome dynamics. In this
project, we utilize these materials and solve new
questions, such as control of development by
heterochromatin and molecular mechanisms for the
novel DNA demethylating activity.

[Research Methods]

Projectl “control of heterochromatin and its effect
on development” In the mutants of a histone
demethylase gene IBM]1, heterochromatin
accumulate in gene body, which is associated with
diverse developmental defects (Saze et al 2008
Science; Miura 2009 EMBO J; Inagaki et al 2010
EMBO J). The heterochriomatin accumulates
progressively over generations, and developmental
defects become severer. We screened mutants
suppressing the developmental abnormalities of the
1bml1. Some of the suppressors have mutation in
DNA methylase or histone methylase, which
disrupt heterochromatin. Some of mutants
suppressed the developmental defects without
affecting the heterochromatin. Using them, we will
try to understand control of heterochromatin and
its effect on development.

Project 2 “molecular mechanisms for novel DNA
demethylating activity” Through characterization
of a DNA transposon, we have identified VANC
protein, which has DNA demethylating activity (Fu
et al 2013 EMBO J). Expression of VANC induces
demethylation of a group of related transposons
(Figure).
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Demethylation induced by VANC is interesting in
that entire length of transposon is affected, despite
the strong specificity for the affected loci (Figure).
To understand the mechanisms, we will examine
distribution of VANC on chromosomes, screen
proteins interacting VANC, and screen mutants
affecting VANC activity.

[Expected Research Achievements and

Scientific Significance]

(Project1) We will uncover mechanisms controlling
heterochromatin during development. We also
understand pathway between heterochromatin
accumulation and developmental defects.
(Project2) We will understand mechanism for the
novel DNA demethylating activity and identify
host factors involved in that.
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