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To understand the molecular mechanism of genome integrity in
germline cells is important for the evaluation of genetic risks of
environmental mutagens. The mismatch repair (MMR) is greatly
contributing to the accurate DNA replication as well as DNA
polymerase fidelity.

To clarify the role of MMR on mammalian germline mutation
rate, we analyzed de novo germline mutations by whole exome
sequencing using parents-child sample sets of Msh2 deficient
mice. We detected increased mutation frequency, such as base
substitution mutations and insertions /deletions at simple repeat
sequences. These results indicated that Msh2 is required for the
stable transmission of genetic information to the next generation.
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To investigate trans-generational genotoxic effects, inherited
mutations were detected by whole exome sequencing. N-ethyl-N-
nitrosourea (ENU)-treated male mice were mated with untreated
female mice and offspring were obtained. Single nucleotide
variations (SNVs) were analyzed in the ENU-treated and control
families and de novo mutations in the offspring were detected.
Inherited mutation frequency in the ENU-treated group was 17-
fold higher than that of control. Three mutations in the control
and 123 mutations in the ENU group were confirmed by Sanger
DNA sequencing. In the ENU group, base substitutions at A:T
bps (73%) were predominantly observed. Major types were A:T
to G:C (42%) and A:T to T:A (27%). On the other hand, gpt
mutation spectrum in bone marrow of ENU-treated mice showed
that A:T to T:A (28%) and G:C to A:T (28%) was frequently
observed. The results may indicate the difference between
endogenous and exogenous target sequences and between
sequence-based and phenotype-based detection methods.
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