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(1) Long-term goal of laboratory and research background
Our laboratory's principal objective is to understand the molecular mechanism of epigenetic
gene regulation and the role of epigenetics in health and disease. To address these topics,
we take multidisciplinary approaches, including molecular biology, biochemistry, cell
biology, structural biology and mouse molecular genetics.

(2) Current research activities (FY2019) and plan (until Mar. 2025)
G9a-dependent histone methylation can be induced in G1 phase of cell cycle. Fukuda M.
Sakaue-Sawano A. Shimura C. Tachibana M. Miyawaki A. Shinkai Y. Sci Rep. 9:956. (2019)
In collaboration with Atsushi Miyawaki’s lab in CBS, we demonstrated that the histone
methyltransferase G9a can methylate histone H3 lysine 9 (H3K9) in G1 phase of cell cycle.
Using cell cycle-specific degrons, we achieved G1 or late Gl-to M phases specific
accumulation of exogenous G9a in G9a deficient cells. Importantly, global levels of
H3K9me2 were significantly recovered by both cell types. These data indicate that
H3K9me2 may be plastic and inducible, even in the long-living, terminally-differentiated,
post-mitotic, GO-G1 cell population in vivo. This knowledge is valuable in designing
epigenome-manipulation-based treatments for diseases (1).

ATFT7IP regulates SETDBI1 nuclear localization and increases its ubiquitination. Tsusaka
T. Shimura C. Shinkai Y*. EMBO Rep. 20:e48297. (2019)

The lysine methyltransferase, SETDBI1, is one of the enzymes responsible for the
methylation of histone H3K9 and plays a key role in H3K9 trimethylation-mediated
silencing of genes and retrotransposons. Here, we reported that how SETDB1’s enzymatic
activities can be regulated by the nuclear protein, ATF7IP, a known binding partner of
SETDB1. Mechanistically, ATF7IP mediates SETDB1 retention inside the nucleus,
presumably by inhibiting its nuclear export by binding to the N-terminal region of
SETDB1, which harbors the nuclear export signal motifs, and also by promoting its nuclear
import. The nuclear localization of SETDBI1 increases its ubiquitinated, enzymatically
more active form. Our results provided an insight as to how ATF7IP can regulate the
histone methyltransferase activity of SETDB1 accompanied by its nuclear translocation.
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Fig.1 SETDBI regulation mediated by ATF7IP

Research plan (until Mar. 2025): In my laboratory, we are challenging following three
research topics, 1) biology of protein lysine methylation, 2) epigenetic silencing
mechanisms mediated by H3K9 and DNA methylation, 3) epigenetic regulation



mechanism of higher-order biological activities and application to epigenome manipulation.
Until the end of current mid-term plan (until Mar. 2025), we aim to complete the originally
planned research for all three topics.
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