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For development, differentiation, defense against pathogen, and homeostasis, the elegant regulation of gene expression,

especially transcriptional control, is required. We are investigating the physiological role of transcription regulators involved

in development, immunity, and various diseases using mice and fly. Through analysis of gene expression network by these

transcription regulators, we are aiming to contribute to the Bioresource Center.
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Research and Development in 2009-2010
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(1) Nuclear oncogene products as a transcriptinal
regulator
Vertebrate c-Myb positively regulates cell cycle progression via
inducing a group of target genes which are required for G1/S
transition. However, it remains unknown whether specific
signals positively regulate c-Myb activity. We have found that
ribosomal protein L4 (RPL4) directly binds to c-Myb and
positively regulate its activity. Most of RPL4 are localized in the

nucleoli, while certain amounts of RPL4 are localized in the
nucleoplasm and bind to c¢-Myb. Serum starvation or
2-deoxyglucose treatment induces the movement of RPL4 from
the nucleoplasm to the nucleoli These results suggest that
growth factors and nutritional signals positively regulate c-Myb
activity via modulating the subcellular localization of RPL4.
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Epigenetic regulation of Htr5b gene by ATF-7. (Fig.1)
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ATF-7 binds to the transcriptional regulatory region of the Htr5b gene and
suppresses its transcription by recruiting histone H3-K9 methyltransferase.
Social isolation stress induces phosphorylation of ATF-7, leading to a release
of ATF-7 from the Htr5b gene and an induction of Htr5b transcription. This
causes the abnormal behavior of mice.

(2) Induction of gene expression by extracellular
stimuli

The transcription factor ATF-7 is structurally related to ATF-2,
which is activated by various stresses, including inflammatory
cytokines. We have found that Atf-7-deficient mice exhibit
abnormal behaviors and increased 5-HT receptor 5B (Htrbb)
mRNA levels in the dorsal raphe nuclei. ATF-7 silences the
transcription of Htr5B by directly binding to its 5-regulatory
region, and mediates histone H3-K9 trimethylation via interac-
tion with the ESET histone methyltransferase. Isolation-reared
wild-type (WT) mice exhibit abnormal behaviors that resemble
those of Atf-7-deficient mice. Upon social isolation stress, ATF-7
in the dorsal raphe nucleus is phosphorylated via p38 and is
released from the Htrbb promoter, leading to the upregulation
of Htrbb. Thus, ATF-7 may have a critical role in gene expres-
sion induced by social isolation stress.
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(3) Genetic analysis of transcriptional regulators
by using Drosophila

Fission yeast homolog of ATF-2, Atfl, is involved in the hetero-
chromatin formation. To examine whether ATF-2 family of
transcription factor contributes to heterochromatin formation in
higher organisms, we identified Drosophila homolog of ATF-2,
dATF-2, and its mutant. In the position effect variegation
assays, dATF-2 mutation abrogated the heterochromatin-
dependent silencing of wt gene expression, indicating that
dATF-2 is required for heterochromatin formation. Further-
more, stresses which can induce phosphorylation of dATF-2,
leads a release of dATF-2 from the heterochromatin and a
disruption of heterochromatin. Thus, these results suggest that
heterochromatin structure is regulated by stresses via ATF-2.
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