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The overall aim of this project is innovation of a cancer prevention
supplement (and/or drug) that inhibits clonal evolution with inducing
the effect of genome stability maintenance. Given that most cancer is
developed with genomic instability, majority must be the potential
target of this cancer prevention strategy.

Ken-ichi YOSHIOKA, Ph.D.

Lab Chief, Genome Stability Maintenance,
Research Institute/NCC

Key Words: #Cancer prevention, #Small molecule, #Genome stability maintenance,
#Supplement

Low-risk state

Low-risk state

High-risk state

High-risk state

Chromatin
state
alteration

......

Inductions of mutations
chromosomal rearrangements

Background

Cancer development steps progress through multiple rounds of @omestabi"tymamtenam

clonal evolution. We have recently shown that such clonal evolution | |and low-risk state induction
with genome stabilizer

can be induced with genomic instability, i.e., triggered by replication
stress-associated DNA damages and the resulting erroneous repairs.
In fact, the most cancers develop with genomic instability. This
importantly suggests that most of those are theoretically preventable
with genome stability maintenance.

Expected action by
Qur genome stabilizer

development

Originality and Status of Similar Studies Worldwide

« There is still some debate about how cancer develops.
The conventional view is that cancer is a consequence of
biological “bad luck”, because mutations are randomly
induced as replication errors. Therefore, the current
worldwide recommendation is “regular medical checks”
to assist early detection and thus avoid cancer-
associated death.

Our recent findings shed light on the possibility of cancer
prevention. Strategy of cancer prevention through
genome stability maintenance is completely original. /

It has been broadly recognized that cancer is a consequence of biological bad luck and hence unavoidable. However, our
recent results suggested a possibility of cancer prevention through genome stability maintenance. Importantly, given that
most cancers are developed with genomic instability, many of those must be the potential targets of cancer prevention
through genome stability maintenance. In this project, we will challenge for the innovation of cancer prevention
supplements (and/or drugs), namely genome stabilizer. To our knowledge, this is the first project that aims to enhance

Fundamentals and preparations

We have been studying mechanistic aspects of genomic instability,
especially (1) induction pathways of chromosomal rearrangements
and mutations and (2) chromatin state risking genome stability and
that regulation. Based on those knowledge, we screened compounds
that induce the effect to maintain genome stability and constructed a
genome stabilizer. Currently, we are studying the cancer prevention °

Keffect by the genome stabilizer and the action mechanism.

genome stability maintenance to prevent cancer.

i ted Utility

Many cancer patients die after several years of treatment and
subsequent recurrence. Since cancer is a disease associated with
aging, this cancer journey is a significant problem for the quality
of life in elderly people, which is now a social problem due to
social aging.

The future prospect of this project is the development of a
novel cancer-prevention supplement (and/or drug). Given that
most human cancers develop with genomic instability, many of
those are likely the target of this cancer prevention strategy. In
addition, since genome stability further contributes to the
homeostasis, association of multiple health benefit effects are
expected.
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