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Research Topics

Genetic polymorphism, an inter-individual difference in
the genomic DNA, is defined as a subclass of
non-pathogenic mutation whose frequency is >1% in a
population. There are a large number (>4X10°) of single
nucleotide polymorphisms (SNPs) in the human genome,
and some of them are related to disease susceptibility. My
research focuses on the nature and functional significance

of such disease-related genetic polymorphisms.

Evolutionary origin of human genetic polymorphisms

Nucleotide sequences of several cancer-related genes
(ATM, p53, RAD17 etc.) were analyzed in a number of
species (non-human primates and other mammals).
Sequence alignment analysis has revealed that some of the
low frequency, disease-susceptible SNP alleles in Homo
sapiens correspond to the wild-type, “healthy” alleles in
non-human animals. Even some cancer-causing,
deleterious mutations are actually the default alleles in
other species. Such a reversal in the SNP frequency may
be a consequence of selection against the ancestral
wild-type alleles caused, for example, by a change in
lifestyle associated with humanization. Application of
similar analysis to other human genes related to common
diseases (such as heart disease, obesity, asthma, diabetes or
allergy) will be important for understanding the genetic

aspect of human disease.

Human cells are continuously exposed to a variety of
external stresses in vivo. Especially the DNA-damaging
stress is important in the etiology of cancer and other
diseases. Transcriptional response of human cells to such
stress is being studied by using in vitro cultured human
cells. Besides stress-response genes, I am particularly
interested in the behavior of retrotransposons.
Retrotransposons are numerous, mobile, virus-like DNA
sequences which account for about half of the human
genome. Although being silenced in most cells, a small
fraction of them become activated by certain cellular
stresses. Once activated, these are reverse-transcribed,
and inserted to other locations, causing insertion mutations.
Elucidation of the nature (transcription, response to
cellular stress, genetic polymorphism) of retrotransposons
is important because we have to cope with these

potentially hazardous DNA in our genome.

Expected Results and Application

Will help us to understand genetic aspect of human
disease, providing a basis for health policy
Will provide scientific information to those who are

interested in cellular or molecular basis of human disease

Potential Partners

eRegional schools and other educational institutions

eRegional residents and parties
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