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Re-establishment of in vitro Nucleotide
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Cells have various DNA repair pathways, which resolve
specific DNA lesions created by endogenous or exogenous
genotoxic agents and maintain genome integrity. Nucleotide
excision repair (NER) is one of them, which is an important
DNA repair pathway that resolves numerous DNA lesions
generated by UV radiation or chemical agents, particularly
base modifications that distort the normal helical structure of
duplex DNA. For example, cyclobutane pyrimidine dimers
and (6-4) photoproducts.

XP is a rare autosomal recessive disease with defective
NER characterized by severe photosensitivity and causes
skin cancers. Moreover, XP patients exhibit an increased risk
for spontaneous internal cancers, and develop neurological
symptoms. Agents or mechanisms of neurological symptoms
of XP remain to be fully explained, so far there is no radical
cure.

Our aim is to find DNA damage agents that cause
neurological symptoms of XP, so first, we restructured the
assay that detect DNA lesions removed by NER. We would
like to report the results.
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We have established a general reverse genetics method,
called TILLING in Medaka, and have obtained several kinds
of DNA damage response mutants. It’s possible to obtain a lot
of nonsense and missense mutants in TILLING at one time.
However, sometimes we cannot get objective gene mutants
because TILLING cannot introduce mutations at site-specific
region. Thus we need to establish targeted mutagenesis
method using TALENs (Transcription activator-like effector
nucleases). TALENs are chimeric proteins which were fused
specific DNA binding domain and catalytic DNA cleavage
domain. TALENSs can cleave DNA in pairs, and create
targeted DNA double-strand breaks (DSBs). When DSBs
are repaired by non-homologous end joining, small deletions
or insertions are introduced. We tried to establish REV3L
and REV7 mutants. Here, we report the results (mutation
spectrum, efficiencies of mutagenesis, efficiencies of germline
transmission and off-target effects).
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