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[Purpose and Background of the Research]

The genomes of our organisms contain many genetic
sequences derived from viruses. In 2010, we discovered
endogenous elements derived from ancient bornavirus
infection (endogenous bornaviruses) in the genomes of
many mammals, including humans, and suggested that our
genomes have more viral-derived sequences than
previously thought. On the other hand, we also
demonstrated in previous studies that transcripts derived
from endogenous bornavirus elements suppress exogenous
bornaviral infection as RNAs or proteins. These
observations suggest that our genomes possess the
inherited systems of antiviral (genomic immunity) similar
to the CRISPR/Cas system.

The aim of this study is to investigate in detail the
molecular mechanisms of the antiviral activity of
endogenous bornaviruses, and to elucidate the biological
principle of genomic immunity. We also aim to create
scientific and technological innovations by applying the
findings from this study (Fig. 1).

[ Research Methods]

We will conduct the following analyses.

(1) Elucidation of the mechanism of the antiviral
activity of endogenous bornaviruses: We will perform an
in-depth analysis to understand the expression profiles of
endogenous bornaviruses and elucidate the mechanisms of
the antiviral activity of their transcripts.

(2) Elucidation of the sequence characteristics and
expression mechanism of endogenous bornavirus
RNAs: To elucidate the features of endogenous bornavirus
RNAs important for antiviral activity, we will investigate
their structure, modification and expression in detail.

(3) Regulation of antiviral activity by modifying the
RNA sequences: To manipulate the antiviral function, we
will modify the RNAs produced from endogenous
bornaviruses and regulate their activities in vitro.

(4) Sequence design for the regulation of antiviral
activity: We will generate cell lines with various mutations
in the sequences of endogenous bornavirus elements and
investigate their antiviral defense characteristics.

(5) Establishment of cell lines expressing antiviral
RNAs to specific viruses: To establish cell lines resistant
to specific viruses, cassette constructs expressing
synthesized antiviral RNAs are transduced into the cells.

[ Expected Research Achievements and

Scientific Significance]

This study will elucidate the biological principle of
“genomic immunity” by endogenous viruses and lead to
the discovery of CRISPR-Cas-like mechanism of
mammals. Our research achievements will also develop
antiviral drugs and vaccines based on a new principle of
action, as well as establish safe transplanted cells and
vaccine production cells to prevent viral contamination.
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Fig.1 Genome immunity and its application
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