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Purpose : Maturity-onset diabetes of the young(MODY) is a subtype of type 2 diabetes defined by
autosomal dominant mode of inheritance, onset of diabetes usually before the age of 25 yrs, and a
primary defect in the function of the beta cells of the pancreas. MODY3 is known as the most com-
mon form and is caused by mutations in hepatocyte nuclear factor(FINF)-1a. We examined the

Methods : Children with type 2 DM(N=17) and their family members with type 2 DM(N=5) were
enrolled. Inclusion criteria for the children were fasting C-peptide and postprandial C-peptide more
than 1.0 ng/mL and 1.5 ng/mL respectively, familial type 2 DM in at least two generations, and
body mass index(BMD(kg/m®) less than 95th percentile. Genomic DNA was extracted from blood
samples. We analyzed HNF-1 a for mutation by DNA microarray method and direct sequencing.

Results : We found one case with a mutation of the promoter region of HNF-1a (5'-ctaGGCTAGT-
GGGGTTTTGCGGGGGCAGTGGGTGCAAGG-3") in one child’s family member among 22 children

Conclusion : Although we found a mutation of HNF-1¢ in an adult family member with type 2
DM, we did not find this mutation in a child with type 2 DM. The further investigation of MODY

Key Words : Maturity-onset diabetes of the young(MODY), Hepatocyte nuclear factor(HNF)-1a,
Children, Diabetes mellitus, Type II, Oligonucleotide Array Sequence analysis, Direct
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1) Genomic DNAE F£&

A A Vo2 RE TR AE 5 mLE AFHE], EDTA
2 AHEd Frol ¥ 2000xgelA 587 fdEe & 9y

%< ol genomic DNA % 7]E(Promega, Madison,
WDE °|-83}4, genomia DNAE FZ3}9th

2) DNA microarray= 0|28t GenSpector® MODY3

&l(Samsung, Yongin, Korea)

PCR €92 02 ug® wild-type genomic DNA, ZZ} 200
uMe) dATP, dGTP, dCTP, 40 uM¢] dTTP, 160 uM¢] Cy3-
labeled dUTP(Amersham Biosciences, Uppsala, Sweden), 2t
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“d(denaturation)<> 95ColA 30% &<t Al&sta, Z3H(anneal-
ing)< 64CelA 15% ¢ Aldstsem, 7 (polymerization)
& 72Tl 323 st

PCR 2t=2 PCR AA71E(Qiagen, Valencia, CA)E ©°]&
sto] At on AgAlE PCR AHE2 A260/A550 H17F 1.0%
35 Atolgdth 05 U DNasel(Boehringer Mannheim, Mann-
heim, Germany)< ©°]&3] 37ColA 1027 At 20
mM EDTA, pH 80-1% SDS-0.2 M NaClZ 3#-#3l= Stop
Mix® DNasels B]&43} Azl & Z&x PCR AH=S 150-
187.5 nM& 3|4staL, 94CelA 583 MAA7aL, dFe s A
A 3 & EAsHhybridization) M (6 XSSPE-0.1% Triton
X-100)2F &3t rh. HybriWell sealers(Morecular Probes,
Eugene, OR)¥ 2l ¥Hl(glass-type)2l DNA oligo FE¢
F2Eo] glom 60 ulLel PCR AW &43 ¥y A=
THE T3 sealerst WHAIHT E4stE 32T 12-164
7+ A&, 6 X SSPE-Triton X-100 0.005% & Aojlit). A
2o A 1583 HAEAIZ F GenePix 4000B 22719} GenePix
Prosoftware(Axon Instruments, Union City, CA)Z ©o]-&3j
A5E 943 skt

GenSpector” MODY3 Foll& Z2wE H9)s} o 10719
Z 7109 EdRe] AXE AT e probe’t 14470 W
wo] gl

3) Direct DNA sequencing

DNA sequencing< ABI bigdye termintor sequencing 7|
E(Applied Biosystems, Foster City, CA, USA)E ©]&3
t}. Sequencing W32 AAE PCRAME, 2 pmoles®] Zelo]w
5, 1 uL9 bigdye terminator mix, 2 pL<] sequencing 3|4
#3400 mM Tris pH 9.07 10 mM MgCI)9} £& &slo]
HE 95 10 L= 3tk PCR2 36312 WAL 96°ColA
1027E, A-E 50T 523h, 8 60Tl 483 A3t
Atl. Sequencing #2418 ABI 3700 DNA analyzer(Applied
Biosystems, Foster City, CA, USA)E ©]-&3}tt. HNF-1a
Ao T2y 9 dE 1-10 915 A3 oligonucleo-

tideZ A3tel, PCRS 913t primer® A3} tHTable 1).

Table 1. Sequences of Primers for PCR in Hepatocyte Nuclear Factor-1a Gene

Site Forward Reverse

Promoter TGGCCGTGAGCATCCTCTGCC GCGTGGGTTGCGTTTGCCTGC
Exonl CGTGGCCCTGTGGCAGCCGA GGGCTCGTTAGGAGCTGAGGG
Exon2 CCCTTGCTGAGCAGATCCCGTC GGGATGGTGAAGCTTCCAGCC
Exon3 GCAAGGTCAGGGGAATGGAC CGCCGTTGTACCTATTGCACTCC
Exon4 GGCTCATGGGTGGCTATTTCTGC CGTGTCCCTTGTCCCCACATACC
Exonb TGCTGAGGCAGGACACTGCTTC TACAAGCAAGGACACTCACCAGC
Exon6 CCCGGACACAGCTTGGCTTCC ATCCCCACCAGCTTACCGATGAC
Exon7 CAGGCCTGGCCTCCACGCAG GGGGCTCTGCAGCTGAGCCAT
Exon8& GGCCCAGTACACCCACACGGG GGGCAGGGACAGTAAGGGAGG
Exon9 GGCCCAGTACACCCACACGGG GGGCAGGGACAGTAAGGGAGG
Exonl0 GCCTTGTTTGCCTCTGCAGTG GGCCATCTGGGTGGAGATGAAG
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ZZF 21109, 34F15010em, AALFATE 2111.89

7} +
(=5 5“8‘% RF Fote] ofjmUR ZIehA] AF
, A FA = 21.3+£26°1JHTable 2).
22 9] ol 9 715 Fol|A 1#oA DNA & T3 1719
Eddol7l WA oW (Fig. 1), direct sequencing A3
HNF-1a #7370 Z2RE Folox Gl Czeo] A3H5E'-
ctaGGCTAGTGGGGTTTTGCGGGGGCAGTGGGTGCAAGG-
3ol A ATHFig. 2).
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Table 2. Clinical Characteristics of Subjects with Type 2
Diabetes Mellitus at Diagnosis

Children with Parents with

type 2 DM type 2 DM
(N=17) (N=5)
Sex(male/female) 6/11 0/5
Age(yr) 17.0+39 445+25
Onset age(yr) 13.0*+1.3 34.4+57
Body mass index(kg/m?) 21+1.8 21.3+26
Fasting plasma glucose(mg/dL) 178.3+84.4
Plasma C-peptide(ng/mL)
Fasting 21+09
Postprandial 34+15
HbA1c(%) 11.1£26
Positive family history of DM(N)
Two generations 11 0
Three generations 6 5
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Fig. 1. (A) The results of the DNA chip test in the family members with HNF-1a promoter
mutation. The rectangle outlines increased signal intensity of the mutant type HNF-1a gene.

(B) The results of the DNA chip test in patient without HNF-1a promoter mutation.

The

rectangle outlines decreased signal intensity of the wild type HNF-1a gene.
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Fig. 2. Results of direct sequencing in the
tation.
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Fig. 3. Pedigree of the family including the member with
HNF-1a¢ promoter mutation. Shaded shapes indicate family
members who were tested for the mutation of HNF-1a. Ar-
rows indicate family members with the mutated HNF-1a
promoter region.
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