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PAX8 G56S

Molecular, histological, and functional analysis of the transcription factor
PAX8 mutant G56S with a distinctive clinical picture
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The thyroid-specific transcription factor PAX8 is indispensable for thyroid
folliculogenesis. We studied a four-generation family with a novel PAX8 G56S variant, presenting
congenital hypothyroidism (CH) in children and adenomatous goiter in adults. We created Pax8 G56S
transgenic mice to investigate this age-dependent phenotype using CRISPR-Cas9.

We compared homozygous G56S mice with wild-type (Wt) littermates at 2 weeks and 3 months. G56S mice
were viable long-term, showing growth retardation at 2 weeks but recovery by 3 months. They
exhibited persistent hypothyroidism at 2 weeks and 3 months. Histologically, 2-week-old G56S mice
showed follicular dysplasia, while 3-month-old mice exhibited irregular follicles and Sanderson
polsters, characteristic of human adenomatous goiter.

G56S mice successfully reproduced the hypothyroidism and time-dependent transition of thyroid

phenotype seen in the human G56S family. This demonstrated that the G56S variant is the cause of
this phenotype.
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