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Modeling complex diseases using mouse subspecies strains
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To clarify the influence of cis-variants on pathogenic phenotypes, we
analysed mouse models of Hirschsprung®s disease. Japanese Fancy Mouse 1 (JF1) is an inbred strain
belonging to Japanese wild mouse subspecies, Mus musculus molossinus, and exhibits various disease
symptoms including megacolon. The disease symptoms are thought to be caused by an insertional
variant of a transposable element at the Ednrb locus. By using the CRISPR/Cas9 genome editing
technology, the transposable element was deleted from the JF1 genome. Removal of the transposon
insertion relieved piebald coat color and enteric nervous development in the colon. Comparative
transcriptome analyses between C57BL/6 and JF1 mouse subspecies revealed potential risk variants
associated with Hirschsprung®s disease besides the transposon insertion at the Ednrb locus.
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