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Identification of novel causal genes in patients clinically diagnosed with
Mowat-Wilson syndrome presenting Hirschsprung disease

Yamada, Kenichiro
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Mowat-Wilson syndrome (MOWS) is a congenital disorder characterized by
intellectual disability, epilepsy, microcephaly, characteristic facial features, and multiple
congenital anomalies including Hirschsprung disease. MOWS is an autosomal dominant disorder caused
by a loss-of-function mutation in the ZEB2 gene. We have already identified ZEB2 mutations in 113
(65.3%) among 173 patients. However, the finding that approximately one-third of the patients with
suspected MOWS showed uncertain etiology prompted us to hypothesize that there may be another
causative gene. Therefore, we applied genomic microarray and whole exome sequencing, and
successfully identified a same mutation in the TBX1 gene in two cases. The G310S mutation had
previously been reported as a causative mutation of DiGeorge syndrome (DGS). The current cases
presented a different combination of clinical features from the previously reported cases, revealing
the diversity of symptoms of this mutation.
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Table 1 Overview of phenotype in the present cases, patients with TBX1 mutation, typical DGS, and MOWS.
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TBX1 mutation G310S G310S
Zygotes Hetero Hetero
Other genetic aberration A16p13.11
Congenital heart defect +
Hypocalcemia
Cleft palate
Velopharyngeal insufficiency
Short stature +
Intellectual disability +
Psychiatric disorders n.a n.a
(G310S  VCFS facial gestalt
Hypoplastic thymus
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0.1-0.5% Seizure +
Hirschsprung disease
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