The Environment Mutagen Society of Japan

P-005 (O-1)

A Novel Method for the Detection of DNA-
Protein Crosslinks Based on Fluorescent
Labeling

Toshiaki Nakano, Mahmoud Shoulkamy,

Makiko Ohshima, Miyamoto-Matsubara Mayumi,
Hiroshi Ide

Department of Mathematical and Life Sciences, Graduate

School of Science, Hiroshima University, Higashi-Hiroshima
739-8526

DNA-damaging agents from endogenous and environ-
mental sources induce DNA-protein crosslinks (DPC),
where proteins are covalently trapped on DNA. For the elu-
cidation of the biological effect of DPCs, it is crucial to
monitor the induction and intracellular dynamics of DPCs.
Alkaline elution, nitrocellulose filter binding, SDS-K pre-
cipitation, and comet assays have been used for the detec-
tion of DPCs. However, they are all indirect detection
methods of DPCs based on the measurement of DNA and
not crosslinked proteins. In the present study, we have
developed a novel direct DPC detection method, where
crosslinked proteins were specifically labeled with FITC
and assayed for fluorescence. Cells were treated with vari-
ous aldehydes, typical DPC-inducing agents, and genomic
DNA was isolated. The induction and removal of DPCs in
cells as well as their in vitro stability were monitored by the
FITC-labeling method. These data will be presented in the
meeting.
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Nanomaterials are widely utilized for cosmetics and
industrial products, and are considered for applications in
medicine, whereas the assessment of genotoxicity and
safety of nanomaterials is of concern to human health. We
found induction of DNA damage and mutation in lungs of
mice exposed to nanomaterials, including magnetite (MGT)
and multi-wall carbon nanotube (MWCNT). However, the
mechanisms involved in nanomaterial-induced genotoxicity
are not fully understood. To elucidate the mechanisms of
genotoxicity caused by nanomaterials, we carried out com-
prehensive DNA adduct analysis (DNA adductome) of
DNA samples derived from lungs of mice intratracheally
exposed to nanomaterials. Based on the LC-MS/MS data,
many spots suggesting DNA adducts were found, and sev-
eral spots were commonly observed during MGI- and
MWCNT-treated mice, but not detected in the vehicle con-
trol. Thus, it is suggested that these spots would be charac-
teristic adducts for nanomaterial exposure. The structural
determination of these spots is now under investigation.
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