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Among many signaling molecules and their receptors involved in epithelial-mesenchymal
interactions in the tooth mophogenesis, mutations in the homeobox gene MSX/] have been associated
with non-syndromic tooth agenesis. Msx7-null mice exhibit failure of tooth development, secondary
cleft palate and other craniofacial anomalies. To date, most of mutations identified in this transcription
factor are located in the homeodomain or upstream this domain, affecting a highly conserved sequence
that encodes DNA binding domain.

We identified a novel heterozygous G deletion (c.844 844delG) located in a highly conserved
domain among mammalians named Msx homology domain 6 (MH6), near the carboxyl terminus of
MSXI, in a Japanese family with non-syndromic oligodontia. To corroborate the importance of the
MH6 domain in craniofacial development in vivo and to verify the genotype/phenotype correlation,
Msxl gene was targeted using CRISPR (Clustered regularly interspaced short palindromic
repeats)/Cas system in mice.

Targeted mutagenesis was mediated by CRIPR/Cas system through RNA microinjection into
one-cell embryos. Mosaicism was detected in embryos obteined with CRISPR/Cas-mediated targeted
mutagenesis. E16.5 mutant specimens showed cleft palate and failure of tooth development. The
present study demonstrated that the novel MSX/ mutation causing non-syndromic oligodontia might
be responsible of the oligodontia phenotype. Further in vive study in homozygous MH6 deficient mice
is required.
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