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Division of Radiation and Regeneration Control
Department of Cellular Biology

Professor Satoshi TASHIRO, M.D., Ph.D.
Associate Professor Osamu KATO, M.D., Ph.D.
Research Associate Shuneki SHOJI, Ph.D.

Research Associate Jiying SUN, M.D., Ph.D.

O Hiromitsu WATANABE, the former professor, retired in Mar.T11], and Satoshi TASHIRO started his study in Dec. [TTT1.
Osamu KATO, Associate Professor, resigned in Apr.[TTT]. Jiying SUN joined to the department from Mar.[TT11.

O The final goal of our department is to establish a system to regenerate or facilitate regeneration of damaged cells by various
environmental stresses, especially radiation. For this purpose, we are studying the mechanism for dynamic organization of
nuclear functions in stress response especially DNA double strand breaks (DSBs). We have already established the UVA laser
microirradiation system to induce DSBs in a restricted nuclear region. We are now studying the dynamics of DNA repair
proteins and chromatin in response to DNA damage using the live imaging system and the multicolor immunofluorescence
technique. Furthermore, we are establishing a system to analyze the in vivo biochemical interaction of DNA repair proteins and
damaged chromatin.

O Dr. Shaji is studying the induction of neurocristopathy syndrome by environmental factors, especially the development of
cardiovascular anomalies such as conotruncal anomalies, and creating an effective model that closely simulates the human one.
Also, he is collaborating with the School of Medicine of the University of Tokushima (Professor Fukui) to investigate the
developmental mechanism of human syndrome induced by an environmental chemical factor. He attended the Symposium AQ:
The Japanese Teratology Society Forty-forth Annual Meeting, Saga, Japan on July (17, (TTT1, and presented a paper entitled
“ Radiation and teratogenesis.” He also attended Workshop O: Radiation Effects; A-Bomb and other sources. [(IJth Annual
Meeting of the Japan Radiation Research Society, Nagasaki, on Nov.[TJ,[TT1] and presented a paper entitled* Radiation and
neurocristopathy syndrome.” He has also been serving as part time lecturer to teach graduate students at Graduate School of

Medical Sciences, University of Tokushima.

O O Dynamic organization of nuclear domains in DNA damage response.
Tashiro S.

O To examine the dynamics of chromatin and non-chromatin nuclear domains in the regulation of DNA repair, we have
developed a laser UV microirradiation system to induce DNA double strand breaks (DSBs) at the restricted areas in cell nuclei.
Using this system, we are studying the dynamics of DNA repair proteins and apoptosis related proteins after induction of DSBs.
We have already obtained preliminary results suggesting that the dynamics of non-chromatin nuclear domains in the process of
DNA repair are regulated according to the function of each nuclear domain. For the further characterization of the dynamic
organization of higher order nuclear architecture, we have combined the Fluorescence Recovery after Photobleaching (FRAP)
technique with laser-UV-microirradiation. This new method allows us to examine the dynamics of specific proteins in living

cells after induction of DSBs.
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O O Study of the mechanism to regulate dynamics and localization of chromatin and non-chromatin nuclear domains.
Tashiro, S.

O In this study, we are going to analyze the basic higher order nuclear architecture regulating the formation and dynamics of non-
chromatin nuclear domains. For this purpose, we will analyze the localization and dynamics of known nuclear domains using
newly established imaging techniques including visualization of nuclear function and living cell imaging system. Furthermore,

biochemical approach is applied to identify a key molecule for the formation of non-chromatin nuclear domains as a scaffold.

O O Molecule mechanism analysis of heme regulating heme oxygenasei] expression
Sun, J., Tashiro, S., Igarashi, K”11""Tohoku Univ(

Purpose: Heme is known participate in gene regulation as a ligand for transcription factor Bachl. Little is known regarded
factor exchange at the enhances of hotd upon transcriptional activation or the alterations in chromatin structure that accompany
the switch between repression and activation.

Methods and results: Chromatin immunoprecipitation (ChlP) revealed that Bachl occupied the enhancer of hofl gene in
NIHITI cells under normal conditions. After hemin treatment to increase the intracellular level of heme, Bach] was displaced
from the hof] enhances, which was followed by Nrfl binding to these elements. These results indicate that the transcriptional
regulation of hot] involves a direct sensing of heme levels by Bactil. In addition, under normal conditions, the chromatin
structure of hofl is in a preactivation state (both histone H1 and H1 of ho£] enhancers and promoters were hyperacetylated) but
transcription is repressed by Bachl. Thus, heme functions as a signaling molecule induces switching of Maf dimers, resulting in

ho{l expression.

O O Function analysis of Bachl in regulation of beta-globin expression
Sun, J., Tashiro, S., Igarashi, K"11"“Tohoku Univ(

Purpose: Though the transcription factors such as NF-BJ, GATAL are known as regulators of the globin gene, the mechanism
of globin gene expression remains explanation.

Methods and results: We performed quantitative RT-PCR analysis using bone marrow cells from wild- type and bachl]
deficient mice. The expression of beta-globin mRNA was similar in wild type and mutant mice. In contrast, beta-globin mMRNA
in bachl-/- mutant was decreased. We also determined the expression of hematopoietic specific transcription factors such as NF-

H1 and GATA4. Their mRNA showed no significant change in the mutant mice.

O O Animal model of abnormal vasculogenesis and conotruncal anomalies in Neurocristopathy syndrome induced by

environmental factors.
Shoji, S.

O This study examines through autopsy the genetic effects of numerous anomalies found at various gestational ages in aborted
and stillbirth fetuses and in intrauterine death from both the atomic bomb survivors and those who did not experience the bomb.
It then investigates, from the developmental biology stand point, the morphogenesis of these anomalies found in various organs,
especially in the cardiovascular system, which are experimentally induced using a variety of environmental agents. The results
are used in creation of animal model of teratogenic neurocristopathy syndrome that are resembled in human DiGeorge and
Velocardiofacial (CATCH [1J) syndromes, more specifically the teratogenic anomalies of the cardiovascular system including

conotruncal anomalies, in order to clarify their pathogenesis.
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O O Radiation or environment agent-induced teratogenesis in the offspring following exposures.
Shoji, S.

O The present study was conducted to determine whether following DNA damage induced by ionizing radiation or
environmental agents leads to lethality and teratogenesis among the progeny and to compare them to those reported in humans.
O In order to understand the mechanism of embryonic lethality and teratogenesis in the F1 offspring caused by environmental
agents, we continue to study such occurrences among the offspring of parental mice that have been exposed to environmental
agents such as radiation and chemical substances.

O Even a single abnormal development during fertilization and embryogenesis is known to result in lethality and/or
teratogenesis, with DNA damage and individual genetic background having strong influences in these processes. It is considered
that these genetic factors are inherited by the next generation, and the study investigates such processes for lethality and

teratogenesis.
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