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[I] Inter-cellular and inter-organ signal transduction systems that regulate organ development and tissue
homeostasis
(1) The molecular mechanisms of intestinal homeostasis
We found that RAS/ERK and RAR signaling pathways antagonistically interact with each other to regulate
intestinal stem cell proliferation and differentiation. In order to investigate the factors that regulate intestinal

homeostasis, we have improved the method for long-term culture of intestinal organoids.

(2) The molecular mechanisms of tracheal homeostasis
We have begun screening a peptide library using primary tracheal epithelial cell cultures, in order to find

novel inter-organ signal transduction systems that regulate tracheal homeostasis.

[II] Inter-organ signal transduction systems that regulate adaptation to environmental stresses
(1) The inter-organ signal transduction systems that underlie thermogenic homeostasis
In order to find novel inter-organ signal molecules that regulate browning of white adipocytes, we have

screened a peptide library and found candidates.
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Inter-organ communications that mediate the acquisition and transmission of the increase in stress
resistance induced by environmental stresses

We identified a neurotransmitter involved in fasting-induced stress resistance and its target transcriptional
factor. We have established the screening procedure for genes responsible for environmental stress-induced
increase in the oxidative stress resistance and identified some potential candidates. We also found that
environmental stresses induce the increase in resistance to proteotoxicity, and that the increased resistance to

proteotoxicity and oxidative stress is transmitted to subsequent generations.

[II] Development of identification methods for molecular components in signaling network systems

In this fiscal year, by integrating publically available data regarding epigenetic regulation into our promoter
analysis method based on gene expression profiles, we have developed computer programs that infer
epigenetic regulatory factors from global changes in gene expression. Moreover, we have developed other
computer programs that analyze allele specific DNA methylation and gene expression, and confirmed the

validity of the programs in the examination of signaling systems.
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