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Key Sentence :

Mechanisms by which animals repair wounds
Mechanisms by which cancer stress affects animals
Mechanisms of aging

Mechanisms by which malnutrition affects organisms

Key Word :
Oncogenic stress, tissue repair, inter-organ communication, aging, stem cells, malnutrition
Outline

Living organisms can cope with disruption of homeostasis such as injury and disease to a certain degree. This
results in restoration of steady state homeostasis, death of affected tissues or ultimate organismal death. The
outcome depends on the type of insults, species of animals and maturation of tissues. While the process is well
recognized, we still do not know the mechanisms defining responses to disruption of homeostasis in different
organs and species. Our research focuses on three fundamental questions targeting major disruption of
homeostasis in organisms:

e How do animals repair tissues upon injury?

» How does oncogenic stress by cancer affect animals?

* What is aging?

» How do animals cope with malnutrition?

To do this, we utilize unrivaled genetics of the fruit fly, Drosophila melanogaster.

Research done in FY2017

1. Mechanisms by which oncogenic stress affects the whole body

Using Drosophila melanogaster, we are investigating how oncogenic stress affects the whole body. Several new
systems have been generated to address the question this year. We have been performing two types of genetics
screening: EMS-based forward genetic screen and tissue-specific RNAI screen. We identified several candidate
genes that could medicate the oncogenic stress.

2. Aging in stem cells

Intestinal stem cells overproliferate during aging in Drosophila, which leads to tissue dysplasia. This has been
suggested as one mechanism of death by aging. We discovered that an ABC transporter mediates the
aging-mediated overproliferation of intestinal stem cells. We are analyzing the detailed mechanism by which the
ABC transporter mediates the stem cell proliferation during aging. We also analyzed how aging affects the
activety of various types of stem cells.

3. Developmental origin of aging

In humans, it is well known that there is a correlation between the fetal environment during development and the
later onset of adult diseases. This developmental programing of adult diseases or at least correlation between
developmental environments and disease onset in adults are well noticed, but its molecular mechanisms are
unclear. We established a system to investigate the developmental origin of aging in Drosophila. We found that
p53 and Foxo are involved in the process of developmental programing. We will characterize the further detailed
mechanism of developmental programing.
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