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Mutation Screening of HNF-1la Gene in Korean Women with Gestational Diabetes Mellitus
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Abstract

Backgrounds: Gestational diabetes mellitus (GDM) is defined as glucose intolerance with onset or first
detection during pregnancy and mostly caused by insulin resistance and pf-cell dysfunction like type 2
diabetes. However, autoimmune or monogenic diabetes can contribute to GDM. Maturity-onset diabetes of
the young (MODY) is a monogenic form of diabetes characterized by an early age of onset and an autosomal
dominant pattern of inheritance. Most MODY cases are attributable to mutations in HNF-1a gene, also known
as MODY3. We investigated whether mutations in HNF-1a gene are present in Korean women with GDM.
Methods: A total of 96 Korean women with GDM who have a family history of DM were screened for
mutations in the HNF-1a gene. We evaluated the clinical characteristics of GDM women with HNF-1a gene
mutations.

Results: Five of 96 patients (5.2%) were found to have a mutation in HNF-1a gene. Four of those (-23C >
G, 833G > A (Arg278GlIn), 923C > T, IVS5 + 106A > G) were novel and one (-124G > C) in promoter region
was reported in previous study. The mean age of GDM women with mutations of HNF-1a gene was 34
years. Four women with MODY3 gene mutations required insulin therapy during pregnancy. GDM women
with MODY3 gene mutations appeared to be decreased insulin secretion (HOMA-%B) than those without
mutations.

Conclusions: We have found the existence of MODY3 as well as novel HNF-1a gene mutations in Korean
women with GDM. (KOREAN DIABETES ] 32:38~43, 2008)
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Table 2. Sequences of primers for amplification and sequencing of exons and flanking introns of the human HNF-1a gene
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Table 1. Clinical characteristics of 96 women with GDM
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GDM women
Number 96
Age at diagnosis (years) 33 £ 39
Pre-pregnancy BMI (kg/m®) 25 45
100 g OGTT O hour (mmol/L) 52 + 07
1 hour (mmol/L) 10.8 + 1.3
2 hour (mmol/L) 99 £ 1.3
3 hour (mmol/L) 81 £ 1.5
Fasting insulin (pmol/L) 90.0 £ 55.9
HOMA-IR 35 £25
HOMA-%B 439 + 272
Insulin therapy, n (%) 49 (51)

Data are means + SD, unless otherwise indicated.

5’ flanking seq.

3’ flanking seq. Product size (bp)

Promoter TCCCATCGCAGGCCATAGCTC
Exon 1 GGCAGGCAAACGCAACCCACG
Exon 2 CATGCACAGTCCCCACCCTCA
Exon 3 GGGCAAGGTCAGGGGAATGGA
Exon 4 CAGAACCCTCCCCTTCATGCC
Exon 5 GGCAGACAGGCAGATGGCCTA
Exon 6 TGGAGCAGTCCCTAGGGAGGC
Exon 7 GGTCTTGGGCAGGGGTGGGAT
Exon 8 GAGGCCTGGGACTAGGGCTGT
Exon 9 CCTGTGACAGAGCCCCTCACC
Exon 10 GTACCCCTAGGGACAGGCAGG

CCGTCTGCAGCTGGCTCAGTT 385
GAAGGGGGGCTCGTTAGGAGC 483
CTTCCAGCCCCCACCTATGAG 390
CAGCCCAGACCAAACCAGCAC 304
GGTGACTGCTGTCAATGGGAC 397
GCCTCCCTAGGGACTGCTCCA 346
GTTGCCCCATGAGCCTCCCAC 322
CTGCAATGCCTGCCAGGCACC 347
CTCTGTCACAGGCCGAGGGAG 229
CGGACAGCAACAGAAGGGGTG 287
ACCCCCCAAGCAGGCAGTACA 248
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Table 3. Summary of mutations in the HNF-1a gene 25 ik s s EBEoN X S %
Functional location of SNP o] Aehibayr =23z Zolw, ojrU7} Pizrio] 9igdar
Promoter s F Az gelgiet Zell D (923C > T 314l QAL
rpylo 15 = 2] H o 0:‘
Exon 4 833G > A (Arg278Gln) A S AL, QA Folls Helaomil A=
923C > T (Pro300Pro) AL sl 3R B & AJRERE el Al vk
Exon 6 IVS5 + 106A > G Sl Axksiel, 15 dolixel oA} v
Table 4. Clinical characteristics of 5 GDM women with HNF-1a gene mutations
Age at diagnosis Prepregnancy BMI Treatment during Postpartum
(years) (kg/mz) Pregnancy Diagnosis
A 43 30 Insulin DM
B 35 23 Insulin IFG
C 29 23 Insulin IFG
D 31 19 Diet IGT
E 30 27 Insulin -

BMI, body mass index; DM, diabetes mellitus; IFG, impaired fasting glucose; IGT, impaired glucose tolerance.
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Fig. 1. Pedigree of one GDM proband who has HNF-1a gene mutation. Individuals with Type 2 diabetes mellitus are

indicated by black symbol. Nondiabetic individuals are indicated by white symbol. The arrow indicates the proband.

Diet, Diet therapy; INS, Insulin therapy; OAD, oral antidiabetics.
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