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[Aim] Genetic studies found that mutations in the genes encoding hepatocyte nuclear factor (HNF)-4 o, HNF-1
a and insulin promoter factor-1 (IPF-1) cause diabetes mellitus known as maturity-onset diabetes of the young
(MODY), which is characterized by autosomal dominant inheritance and early onset. HNF-3 3 is a
winged-helix transcription factor expressed in pancreatic beta cells, and is involved in the regulation of
expression of HNF-4a, HNF-1a and IPF-1 genes. Our previous genetic screening of MODY patients shpwed
that mutations in the HNF-3 8 gene are not a common cause of MODY in Japanese subjects. However, genetic
defects of HNF-3 8 gene might contribute to the susceptibility to the late-onset diabetes mellitus. In this study,
I examined whether mutations in the HNF-3 3 gene contribute to the susceptibility to late-onset Type II

diabetes in Japanese subjects.

[Methods and Results]

{1) Association study. HNF-3 8 contains a polymorphic TCC repeat in the intron 1. Allele distribution was
examined in 112 unrelated Japanese Type II diabetic patients and 96 control subjects. The distribution of

~ the alleles was similar between diabetic and control groups, indicating that this marker is not associated with
Type @I diabetes.

{2) Mutation screening. DNA sequencing of the coding regions and flanking intros of the HNF-3 3 gene was
performed in 57 unrelated Japanese Type II diabetic patients. Mutation screening of the HNF-3 3 gene
identified 3 silent mutations and 2 missense mutations (A86T and G114E) in the coding region. A86T
mutation affects a conserved amino acid in the transactivation domain and this mutation was identified in two

~out of 57 unrelated Japanese subjects with Type @I diabetes. G114E mutation affects an amino acid located
in the linker region between transactivation domain and the DNA binding domain. This mutation was found

in one out of 57 subjects with Type II diabetes. Neither mutation was found in 225 Japanese control
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subjects.

(3) Reporter gene assay. Transactivation activities of wild type and mutant HNF-3 3 were examined by
luciferase reporter gene assay. The transactivation activity of A86T-HNF-3 3 was significantly decreased
(83-86%) compared with that of WI-HNF-3 8, but transactivation activity of G114E-HNF-3 8 was similar
with that of WT-HNF-3 3.

[Conclusion] '

A loss-of-function mutation (A86T) of HNF-3 83 gene was identified in Japanese subjects with Type I
diabetes. The late onset of diabetes observed in subjects with the A86T mutation could be a consequence of the
relatively mild nature of the A86T-HNF-3 8. These results suggest that HNF-3 3 is an important
transcription factor for the regulation of glucose metabolism and mutations in the HNF-3 8 gene contributes to

the genetic risks of Type I diabetes mellitus.
RXEEOBRODES

ARFZIL., BEEEF Th 5 hepatocyte nuclear factor (HNF)-3 8 D@5 FERMERBORIEIZEAE L TV 5 AT
HEZOWTHE LD THD, BELMIICEE L TWAEERY HNF-1a, HNF40 X XU IPF-1 DBEFER
RS SR T D LML TS, HNF-38 b MIICRB L THY ., ChALESHTRETORRLH
BLTWD, BFEEL. AAA2RBERFBBE BV T HNF-3 8 BGFEROREEZITV. @FMBEIZBVTIER
HoNRV2EED IR AER (A86T BLUGII4E £R) 2 FE L7, HEEMITORR. A86T AR HNF-3
B DEEBIEMIIFFAKICH L CABICRII L TR Y. AS6T ARIMERMORBEICEE L TVELDEEL LN,
AHFZEIE, HNF-3 8 B0 ERFBORIEDELCHAERE TO 1 D THDAEHEICOVWTHID TRLIELDTH Y,
BRBBIEOEGENE2EZEZ D ETHBOD TERBESHMIBETEIHOTH S,
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