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Hideo Yamagishi

Professor Emeritus, Kyoto University, Health Research Foundation, Kyoto 606-0805, Japan

In humans, only 2% of the genome in a cell has functional encoding genes, while the
remaining 98% had, until recently, been believed to be non-functional, as a result of the
accumulation of deleterious mutations in duplicated genes during the course of evolution,
as predicted by Susumu Ohno (1970)'. These noncoding regions have been formalized in
the term “junk DNA” ¢ Moreover, the presence of extrachromosomal circular DNA
(eccDNA), composed mostly of junk DNA, seems to reflect the plasticity of eukaryotic
genomes®. Indeed, chromosomal loci in the adult brain are somatically mosaic for
microdeletions that are occasinally accompanied by the excision of short eccDNAS”.

In recent years, however, it has been demonstrated that some of the so-called junk DNA
is actually transcribed for nearly 20,000 kinds of long non-coding RNA (IncRNA), and this
number is equivalent to that of the coding RNA (mRNA)®. It has also been suggested that
IncRNAs are involved in regulation of the transcription of mRNA and in epigenetic
modifications, which might possibly be related to individuality and affected to some extent
by environmental and physiological factors in numerous biological processes. Further
studies will surely reveal yet unknown treasure buried in junk DNA. In the not too distant
future, human gene expression might then become a subject for “big data” analysis of tens
of thousands of combinations of RNA transcript modifications.

In this scenario, mental and emoticnal activities in both science and art would depend on
patterns of gene expression characteristic of single individuals. Thus “Environment and
Health" regures a new vehicle, as its content becomes part of a world-wide network of
digital information related to “Science and Art”. Let us, then, put new wine into new
bottles.
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