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Recent remarkable advances in mouse genetic manipulation
have resulted in a wealth of information about organ develop-
ment, specification, and the identification of gene mutation that
cause congenital diseases. However it is difficult to determine
regional intricacies of the development of each organ, because
there are complicated gene-combinations, gene-redundancy, or
target genes lie most upstream of developmental cascade, result-
ing embryonic death at the very early stage. To understand these
questions, | first focus on transcription factors (Tbx20 and
Sall4) . Transcription factors regul ate many aspects of heart devel-
opment and they function to determine regional specification,
especially T-box genes. Tbx20 expression starts from very early
cardiac crescent stage, function right ventricle formation cooper-
ately with Isletl and Nkx2-5, by using in vivo RNA interference
(RNAI) strategy (Takeuchi, et al: Development 2005). Sall4,
which is zinc-finger type Spalt-like transcription factor, cooper-
ately functions for heart chamber formation with Thx5 (K oshiba-
Takeuchi, et al: Nature Genet 2006) . These results indicate that
each transcription factor specifies intricate organ cooperately
with other transcription factors. Thus combinational knockdown
of transcription factors is important to understand regional intri-
cacies of the development in each organ. From another view to
understand these question, | studied chromatin-remodeling fac-
tors. Chromatin structure is one of the most important regula-
tory mechanisms that control access of transcription factors to
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their DNA binding elements and to regulate their target gene
expression (Lickert, et a: Nature 2004; Takeuchi, et al: Proc
Nat Acad Sci USA 2007). | have shown one of SWI/SNF type
chromatin remodeling factors, Baf60c, which cooperates with
specific transcription factors, is essential for cardiac develop-
ment. Thus chromatin-remodeling complexes not only modulate
chromatin assembly, but also have specific function with tissue
specific factors to establish heart formation.
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