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Regulation of transcription, a process of mMRNA synthesis from DNA, is a basis of biological

phenomena. Our group aims to solve the mechanism of transcriptional control via analyzing

transcriptional regulators, which are involved in development, immunity, and various diseases, using

whole animal body system. These studies using KO mice and Drosophila genetics are expected to

contribute to an increase in the quality of biological materials of BioResource Center.
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Stress-induced epigenome change and diseases

ATF-2 is a member of the ATF/CREB family of transcription
factors and is activated by stress-activated protein kinases, such
as p38. So far, we have been demonstrating that ATF-2 family
transcription factors contribute to heterocheromatin formation

via recruiting histone H3K9 methylatransferases. In this year,
we have shown that ATF-7, a member of ATF-2 family,
regulates telomere length in mammalian cells. Telomerase,
which controls telomere length, is recruited to telomere by Ku
complex. We have found that ATF-7 forms a complex with Ku
and telomerase. In response to TNF-a, which is induced by
psychological stress, ATF-7 is phosphorylated, and ATF-7 and
telomerase are released from telomere, leading to telomere
shortening. These results exaplain the epidemiological data that
social stress can induce telomere shortening, and may have a

strong social impact.
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Study on epigenetics using Drosophila

Drosophila ATF-2 (dATF-2) contributes to heterochromatin
formation and gene silencing via recruiting histone H3K9
methyltransferases. In response to heat shock stress or osmotic
stress, dATF-2 is phosphorylated by p38, and released from
heterochromatin. This causes heterochromatin disruption and
transcriptionnal induction, which can be inherited to next
generation. We have tested other stresses on dATF-2-dependent
heterochromatin formation. Nutritional stress, pathogen
infection stress, and a disturbance of circadian rhythm also
induce dATF-2 phosphorylation and heterochromatin disrup-
tion. We are now trying to identify a group of target genes

which are epigenetically regulated by those stresses.
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