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Analysis of de novo germline mutations by using environmental genome
stress-sensitive mice
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To clarify underlining mechanisms for spontaneous germline mutations, we
attempted to analyze de novo germline mutations by whole exome sequencing using parents-offspring
sample sets derived from mismatch repair (MMR)-deficient mice. We observed an increased mutation
rate in MMR-deficient mice. DNM rate per generation was approximately 20-fold higher for base
substitutions, and at least several hundred-fold higher rate for INDELs, compared with that of
wild-type mice. Most of INDELs were found at dinucleotide-repeat sequences, namely minisatellite or
microsatellite. The mutation pattern of DNMs detected in these mice is consistent with the pattern
of somatic mutation of MMR-deficient human tumor, indicating that MMR plays a crucial role in the
maintenance of germline genome integrity. Our experimental system for the detection of DNMs by using

MMR-deficient mice family can be used for the assessment of the genetic effects of environmental
mutagens.
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