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Abstract
Germline mutation rates are essential for genetic and evolutionary analyses. However, estimating
accurate fine-scale mutation rates across the genome is a great challenge, due to relatively few
observed mutations and intricate relationships between predictors and mutation rates. We develop
a deep learning framework named MuRaL to predict mutation rates at the nucleotide level using
only genomic sequences as input. MuRaL can build models with relatively few training mutations
and a moderate number of sequenced individuals and can leverage transfer learning to further
reduce data and time demands. It can be applied to many species with population genomic data
and the resulting mutation rate maps can benefit many analyses.
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