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WE RiT MODY1-6 (HNF4a, GCK, HNFla, IPF1 ,HNF1B, NEUROD1 ) EE R E A — /15 A MODY W# E Rk R X HEIKR
RANTERHREE, FRUEFBERMBXE SRR 4 KIEEN MODY RE—1,HIREAAREAHKZHEEA DNA,PCR ¥
# HNFAx, GCK,HNFla,IPF1 ,HNF18, NEUROD1 EEM AN B FIBFERNE FHZEX, % PCR ¥4 B @
Fo BRRA,REHM MODY1-6 EEBRRE, BERXAT 17HMEEFUER, HNFla EEME X RE GInd97GIn 1 NEUROD1
EEFW c164C-A BN IR RIRE , HE 22 RER MODY EFER SN, AILFH MODY1-6 EENERAZZAEER
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Abstract Maturity—Onset Diabetes of the Young (MODY) is a monogenic form of diabetes mellitus characterized by autosomal dominant
inheritance, early age of onset, and pancreatic beta cell dysfunction. Six MODY genes represent an excellent candidate gene set for
identification genetic variation in the MODY family. There is no prior study on the molecular genetics of early—onset type II diabetes in
Xinjiang Uighur Autonomous Region and also there is no report on mutations in MODY genes in Uighur ethnic population. The screening
for mutations and polymorphism in six known MODY genes (HNFAa, GCK, HNFla, IPF1, HNF13, and NEUROD]1) in a Uighur family
with clinically diagnosed with MODY are studied. One Uighur MODY family from Kashgar City of Xinjiang was involved in this research
with its informed consents. Proband and his father were screened for mutations and polymorphism in exon and exon—intron boundaries of
six known MODY genes by PCR method followed by direct DNA sequencing. All sequences were analyzed and compared with the
reference sequence from NCBI with the Lasergene software (DNASTAR). Seventeen sequence variations are identified and none of them
are classified as the pathogenic mutation. Sequence variants of HNFla gene are relatively more common. HNFla Exon7 p.GIn497Gln,
and NEUROD1 Exonl ¢.164G >A are novel variations. Others are all previously described common polymorphisms. No pathogenic
mutations or polymorphisms found in GCK. In summary, it is the first report in which six known MODY genes are screened for mutations

in Uighur ethnic group. Mutations in MODY1-6 genes might not be the cause of this MODY family. The negative results in MODY genes

AS B . 2011-02-28 ;14 = B #7.2011-04-26

AeRR . BRARAFELRA B (30860114);# i 5 RABRARTHRBET BE S TFANF T EEEFFFRA (XIDX0208-2006-06)

VEH R MER-EHFER KR LT ARELEEE, BF54 :patam06lG@yah()().(:()m.(:n;'T?}j]"/a\ﬁfl"f?}ﬂvﬁ\(@’T’é”f’?%‘),i’f?'c[‘EW R T @
A e B R AT AN a8 45 cilhamprof@hotmail.com

N 28



] jcmik

#E S 2011,29(15)

¥ 3518 32 (Articles)

SCIESCE & TECHROLOGY REVIER

are provided a further support for the high heterogeneity of this disease. This is the first step for the researches on the MODY genes in

Uighur MODY family. The variations which are identified in the study might indicate a relatively high susceptibility to MODY or Type II

DM for the Uighur population.

Keywords MODY; Uighur MODY pedigree; gene sequencing; gene polymorphism
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H A LY N B K (Maturity—Onset Diabetes of
the Young,MODY ) J& — i 4 €8 {4 i P 35t 4% 1y 50 PR 0
DI A S 2 BH DR 1) — i 2 AL | LA A Dy R ik S Y
BEIEY, MODY J2 i BE 5 o1 PR i, & 48 A IR AT 5 o
(EL 35t 1% AR RITIG PR A a5 A A 5 B P

B 5 H DRI 2H 4 4l 38 A% 3% B O A e e B I B e A ) )
GHEARMER, T AR A WEHTH S MODY & AHE 1
FE B 5 T4 A% B F 4o (Hepatic Nuclear Factor
4o, HNFAa) B X | 5 5 5 34 B (Glucokinase , GCK) % K| JiF 410
A la(Hepatic Nuclear Factor la, HNFla )% R E
Ja 81 F I F 1 (Insulin Promote Factor 1,/PF1) 3K | T 40 i #%
[ ¥ 18(Hepatic Nuclear Factor 18, HNF18) 3 K UL I J& % #i2
I P 22 % 5316 B F 1 (Neurogenic Differentiation Factor 1,
NEUROD1) 3 B KLF11 2 ™M CEL % I (Carboxyl -Ester
Lipase gene )P PAX4 FLPH® 33 86 B 018 6 N A i 1 48 5
02 B A 534k, 0 S X AR I 5 R AR DG iy B P 3Rk
PRRETEMEH, B L REE PR AE 7 A [ MODY WE 7Y
HRAT A 25 S [R) I R 2 28 K 38t A5 P 1iE

W PR Ja 7 88 208 S R TG R R R R, R LR R B
KT MODY g% by P By a5, B T SCHR R 38 to A0 0 320
9 AR Sy BE A 1) 5t 4% 5 Ko A BB RS B Mb 70 DU A R ok 32 R —
JORJE T MODY A 1l g1k MODY 5l [H (90 1 it
&2k I FE MODY 1194328 LA M 78 336 86 58 Z& v T I XU RS: | B 4iff
W RRYY R IRARE M . SR XA I S Ak
TR A R R Y SE PR . BRLUE, SE4f E MODY A9 I R b
A BT E T RE S AL 1Y B AR YE MODY Il AR ARVE ) o
R AWSEUEE X EIE#E 1) MODY 3 K 3547 43 - B b6 77 25 AF
98, E— 2 0 K AR N B 5 A8 HE D 67 5 i MODY 43+
Sk AN f) LA 2R ARBE ST SE L 2 A4 BE D MODY 1 R
R PRI G FR SR B AR R BT X G, X0 He I IR B2k A7 45
O3 M, AT DNA B HM T, 9020 0 & 12 %K & Th A MODY 1-
6 FEP BB .

1 MHREFZX
1.1 HRMESH

X9 D AT T2 BR 12 0 T GE AR 2 1) [0) O s R G800 s, &
AT & MODY 2 Wi b 1 0w A1 1 X 1 A4S 4 £ 45K i
R BRI R Z, H e UE & 0112 2 BB R (Type 2 diabetes,
T2DM) 4 #5 <25 2, Ao B B2 v JG 1) & BRE A0 ), HLAE &
PR R R 3L LM RGE R KRR A 24

BH 25 BRTAM (E 1), Hed -3 FiEird , 5,34 £ ,23
2 B2 W B R . W12 B 2SR R (FPG )2 8.93mmol/L, 48
J& 2h 185K 10.70mmol/L, 4 fL L 215 (1 4 7.14% , B 14K i &
TR (RIFRAR i3S BRI F8 5 ,Body Mass Index ,BMI)
22kg/m?, Ifit 1 1F %, 1L CHOL HDL-C 7K ¥ R &, JR W BH 1
S R ARCB VAT 2 W s s BYE £ R B R T S 11-1
KSR F WALE 57 &, H 39 Btz W MR R . FPG R
11.81mmol/L, % J& 2h LA & 16.76mmol/L, Il & 1E % , Mg 1E
B RR BUK B IR YT 4R s

[ - 'D]%H .
. TR 2.

i i,ﬁ 56 ‘é %951%1&%]%1%1 16 1%1%%2%21 22
Nl 4 s 6 “ﬂ) 8

B 1 MODY RFHRILHE
Fig. 1 Pedigree of the MODY amily

EEARTALEE, AEABE BB ALY, ZO0ERTEFRAR
I, K0 EAEH MODY #ER & o
Notes: An arrow identifies the proband. Squares denote male family
members, and circles denote female family members. Solid
symbols represent subjects with MODY, hollow symbols
represent non-diabetic individuals.

1.2 XWHE
1.2.1 EE 4 DNA B3R EL

B4 3ml, MR 0LV 3 41 DNA 2 B0 £ A9 18
(TIAN amp Blood DNA Kit)Protocol #£47 , FH44M 366 BT
W5 DNA MR . #2500 DNA & T-70°CLEAF .
1.22 3|#i&it5 PCR ¥ i

& E N A SCRRTSHE 9 519, FH NCBI Primer BLAST
AT e S R4 . 7E hipy/ngrl.man.ac.uk/ #1712
Wr Pk 1 51 9 7 51 SNP KA | ik — DR SE 5| 456 v B A5 IE
fifi . LA DNA SN #itk , #6147 HNFAa,GCK ,HNFl« ,IPF1 ,HNF18,
NEUROD1 3N i A7 4h B FHASN B F 5N & FIHEXK W HK
A PCR 1S (51780 W3R 1),

PCR J 7 4 15« T8 1 95°C, Smin, 28 ¥4 95°C ,30s,52—
67°CIE K 30s,72°CHEfH 455, 3 35 NPFER, RIKEEMM 72°C,
10min,4°C & 7 . PCR M 1K & . B 50—100ng, 519
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%# 1 HNF4a,GCK,HNFl«,IPF1,HNF1B #n NEUROD1 E & # & X% M FF 51 ¥
Table 1 Sequences of primers for amplification and sequencing of HNF4a, GCK, HNFi«, IPF1, HNF13, and NEUROD1

LR A b (5-37) TE (5-37) PR/ bp 1B KR EE/C
HNFAa
la GGGCACTGGGAGGAGGCAGT GCCTGTAGGACCAACCTACC 340 63
1b TCTGGTGTGCACGACTGCAC CTGGAGCTGCAGCCTCATAC 357 60
le CACAGGTGTTGCCAAGTGAAGC CACCGAGAAATGCGGTTATGTC 325 63
2 AAGGCTCCCTTAGATGCCTG CCACTCAGGGAGAAGACAGACCT 321 63
3 CCTAGTTCTGTCCTAAGAGG GTCATAAAGTGTGGCTACAG 253 58
4 CCACCCCCTACTCCATCCCTGT CCCTCCCGTCAGCTGCTCCA 271 66
5 GTGCAGGGGACAGAGACTGC AATCAAGCCAGTCCACGGCTAT 322 63
6 GCCCAGCGTCACTGAGTTGGCTA TTGCCTGGGTGAGTGCCATG 234 66
7 GCACCAGCTATCTTGCCAAC AGGAGAAGTCTGGCAGAGCG 315 60
8 GGGACATCTGGGTCTTGACTCC TCACTGTGTGAGGCCTGTCTCC 384 66
9 TGGTTGATTGGCCACGCCTG ATCCTGGTTCTACCTTCTAG 341 58
10 CATTTACTCCCACAAAGGCT GACCACGTGATCACCAGGTG 277 58
GCK
la AACCCCAAACCAGCCCGAGG TGCATAAAATCAGATTCTGAGGCTCA 290 62
1b TGCTCTCCCAGTGCAAAGTC CCTCAGCAGGCAGGAGCATC 151 62
le AAGGGAGGTGGGAGGGGCTG CCATGTCCAGGCCAGTGGCC 253 67
2 TGCAGATGCCTGGTGACAGC CACAGCTGCTTCTGGATGAG 290 63
3 GTAATATCCGGCTCAGTCACC TGGTAGACAGGTGGCACCTC 339 60
4 CCCCATGCCAGATGGTCACC CTCCCCTCATCTGCCTTCTG 196 62
5 GCAGCCACGAGGCCTATCTC GAGAAAGGCAGGCAGTGCTG 195 62
6 CCAGCACTGCAGCTTCTGTG GAGCCTCAGCAGTCTGGAAG 176 62
7 GTGCAGCTCTCGCTGACAG CATCTGCCGCTGCACCAGAG 285 66
8 TGCCTGCTGATGTAATGGAC GTCGCCCTGAGACCAAGTC 269 52
9 ACTGTCGGAGCGACACTCAG CTTGGAGCTTGGGAACCGCA 367 61
10 GTGGAGGATGAGGTGGGAGG GACCGTGTGGGGAGCACTTC 277 64
HNFla
1 GGCAGGCAAACGCAACCCACG GAAGGGGGGCTCGTTAGGAGC 483 64
2 CATGCACAGTCCCCACCCTCA CTTCCAGCCCCCACCTATGAG 390 64
3 GGGCAAGGTCAGGGGAATGGA CAGCCCAGACCAAACCAGCAC 304 64
4 CAGAACCCTCCCCTTCATGCC GGTGACTGCTGTCACTGGGAC 397 64
5 GGCAGACAGGCAGCTGGCCTA GCCTCCCTAGGGACTGCTCCA 346 64
6 TGGAGCAGTCCCTAGGGAGGC GTTGCCCCATGATCCCAC 322 64
7 GGTCTTGGGCAGGGGTGGGAT CCCCTGCATCCATTGACAGCC 321 64
8 GAGGCCTGGGACTAGGGCTGT CTCTGTCACAGGCCAAGGGAG 229 64
9 CAGAGCCCCTCACCCCCACAT CGGACAGCAACAGAAGGGGTG 280 64
10 GTACCCCTAGGGACAGGCAGG ACCCCCCAAGCAGGCAGTACA 248 64
IPF1
1 GCCACACAGTGCCAAATCCC GAGAACCGGAAAGGAGAAAGGG 532 60
2 GCGCTGAAATGGGATGCTG TCCTCGGCGAGTGGTTGAAG 644 64
HNFIB
1 GGGTGGAGGGGTTCCTGGAT CGGGCGCAGTGTCACTCAGG 528 62
2 CTCCCACTAGTACCCTAACC GAGAGGGCAAAGGTCACTTCAG 291 58
3 AGTGAAGGCTACAGACCCTATC TTCCTGGGTCTGTGTACTTGC 365 60
4 TGTGTTTTTGGCCAAGCACCA AACCAGATAAGATCCGTGGC 381 59
5 TGCCGAGTCATTGTTCCAGG CCTCTTATCTTATCAGCTCCAG 276 60
6 CTGCTCTTTGTGGTCCAAGTCC GAGTTTGAAGGAGACCTACAG 288 58
7 ATCCACCTCTCCTTATCCCAG ACTTCCGAGAAAGTTCAGACC 341 60
8 TTTGCCTGTGATTGCACCTTG GCCGAGTCCATGCTTGCCAC 257 60
9 CTTTGCTGGTTGAGTTGGGC TTCCATGACAGCTGCCCAGAG 208 59
NEURODI1
1 GGAGAACGGGGAGCGCACAGCC CGCACACATACAGAATATGTAGGT 310 60
2 TTGCCTCTCCCTTGTTGAATGTA GCACAGTGGGTTCGTTTCCCGG 1150 60
Bl 30
4@7
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20pmol/L,dNTP 1.25mmol/L ,2xGC & ¥ (MgCl, 1.5mmol/L) ,
TaqE 2U, Pl ddH,0 #p 2 | 3t 40pL /K & . PCR P29 8 5L,
2935 e W5 E IS FLYK 25min, WAL £ 58 Y 0 J5 22 AMT N SR
1.2.3 MESEEITHH

PCR 79136 3 At 5t 7S A K IR e A BRA v 4T
afi fk . DNA B £ 77 . I ¥ 4% . ABI-PRISM™ 377-96 DNA
Sequencer(Applied Biosystems) ., MIJF455: 5 NCBI _E2A 1 i 4
HEFF 5 (74145 F GCK: NM_000162.2, HNFlo: NM_0005454,
HNFAa:NM_0004573,IPF1:NM_000209.2, HNF1BNM_000458.1,
NEUROD1: NM_002500.2) #17 H 4 43 #r, H DNASTAR-
SeqMan (DNASTAR , Wisconsin , USA) # {4 J] 5 2% 5 1 L . M
it S LR B A A b, K B A F S AR S 5 ARG £

ﬂ:&
S

AP B B (HGVS, hitp://www. HGVS.org) 1 NCBI 1) 2E B £
MBI E (ASNP) EAT LB, 7 A TC ARG 3 1y R A8 s 2 35

2 BR5HW

T4 B E MODY JE R (HNF4a,GCK ,HNFla,
IPF1 ,HNF1B,NEUROD1), K& MODY 554 {0k
17 M bt (R 2), 4510 MODY1 (HNFAa) JEH 3 Filr,
MODY3 (HNFla)3: K 10 # , MODY4(IPF1 )3 2 F . MODYS
(HNF1B) #:P 1 F ,MODY6 (NEUROD1) F:P 1, Horp
HNFlo W2 B L, GCK N A AL EM, H
TS Z2 A E AR WLARGE B HNFla Exon7 p.GIind97Gln

*2 MODY1-6 EEME &
Table 2 Sequence variations of MODY1-6 genes

S (A i A S8R Y AR SE X
HNFAa Intron1 c.115+308G>A — 1IVS1nt+308G>A
HNFAa Intron2 c.116-5C>T — IVS2nt-5C>T
HNFAa Intron4 c.466-52G>C — 1VS4nt-52G>C
HNFla Exonl c510>G p-LeulTLeu L17L
HNFla Exonl c.7T94>C p-lle27Leu 7L
HNFla Exon7 c.1375C>T p-Leud59Leu LASOL
HNFla Exon7 c.1460G>A p-Asnd87Ser NASTS
HNFla Exon7 c.1491G>A p-Gln497Gln Q497Q
HNFla Intron1 ¢.327-42G>A — 1IVS1nt-42G>A
HNFla Intron2 c.527-23C>T — IVS2nt=23C>T
HNFla Intron5 c.1108-42G>T — 1V S5n1-42G>T
HNFla Intron7 c.1501+7G>A — IVSTni+1G>A
HNFla Intron9 c.1769-24T>C — 1V SOnt=24G>T

IPF1 Intron1 c¢.515-70C>G — IVS2nt=70C>G

IPF1 Intron1 ¢.515-68G>T — 1V S2nt—-68G>T
HNF1B Intron8 c.1875-22C>T — 1VS8nt=22C>T

NEUROD1 Exonl c. 164G>A — —

E R E W LREL R 6 GenBank B F 5 . HNFAa(NM_ 000457.3) , HNF1a(NM_000545.4) ,IPF1 (NM_000209.2) , HNF18(NM_000458.1) , NEUROD1

(NM_002500.2) -

Notes: Mutation nomenclature according to accession number HNFAa(NM_000457.3), HNF1a(NM_000545.4), IPF1(NM_000209.2), HNF13(NM_000458.1),

NEUROD!1 (NM_002500.2).

1 NEUROD1 Exonl ¢.164G>A .
AW R IR 10 4 HNFla 285 R 6 N T4
SETE ALK B, I A B A B L17L 271 IVSIni—42G>A i

VR (1—32)  DNAZEGIX (150—278)

T HNFla 309 — 8K X, IVS2nt-23C>T £ T DNA 454
X, LAS9L. Q497Q . N487S. IVS5ni—42G>T . IVSTni+1G>A .
IVSnt-24 G>T i T i TG (B 2),

Heabitfk< (281—631)

O

27L 1V82nt-23C=T
L17L
IVS1m-42G=A4

IVS5n-42G=T

L4591 1VS9n1-24G=T
N487S

04970

IVSTat+7G=A

B2 ®UIHESEEE HNFla BB 10 MIMEFRAS FRLE
Fig. 2 Locations of variations within the 10 exons and introns of HNF1 « identified in this study
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3 tig

DR A B 5 1) G M TR AL W PR 5 R AL DL R W R e
1 T fE NHE SR 0 5 R PR 99 ke AL R B SR X
MODY 11 55 V& — 25 Bif 55 1] DL 4 (AL A X6F e 85 2 43 b B o5
FOS M AR, Ik 2 TR BRI 1 & 98 WLt B 43 il — 2D AR A
AR 5% 3 R T R A H X 4 A8 19 4E B R % MODY R &
RPN 2 DR T NE i R S I R e N R
P RN L N R e =8 AR - A S B 98 -1 D e 5 S PR e
AR Z  ARBESCR T B Ri &2, B Uk DNA
HIEWFE, 24, 04 800 ZF 54 5 MODY AHX
B, KZREEXRZNMRE HNFla ()% 78 5% W, HNFla
Exond Pro291fs J2& #5848 i s,

6 4~ MODY FEH B il i 7E MODY 58 2 vk i 5[4 72 5
(R 5 T e TR T TAR T S i O X 1 TR ek 5 o
PP AR U A 5T X 2B R I MODY &R ARG 6 4
MODY % T A5 40 i F FAh B F 5 0 & F 0 B X AT
DNA FHMT , WA K AR 5 58 A48 5 At 19 B0 98 28 6 4,
MEBT 17 fd WM, XM REH S EHNINC
ERI-2 3 — 50, Hod HVF1la 3£ 7 540 7 H &R Y R
RAE p.GInd97GIn , NEUROD1 F: [ 1 F 4 B F c. 164G>A
[ P A A UL SCk AR L BF T H R B T MODY SN P FAR
5o REWVIFRER, NETERTAGIMNE T LS 38X 35 - 1
MR REEH . B2 PR R BN SN THNE TS
SMEFI DX, RN E T AR BT ECE S BT sk
N & AR SR R AT D6, AR T R B
W& FIESEENIZRREERRFRIEN 72—
5T

MODY 1) £5 %7 B2 DL/AAE & o, G 6014 B 1 i
% .8 40 i Ly 8 25 L A FF A A 2 5 DY RO DR G . L 45 b
MODY S 1) 58 48 e Az B B2 A6 45 Fh R i 22 (R T 22 5 (HAE
Y[ | fEEFH A HNFlo/MODY3 £ 19 945 2 51 MODY
B B N, SR, 7E B MODY2 (5 MODY % &1 52%, 75
YEA R 25% , H AR 1%, P E 2 39, 75 [/l — E £ ,MODY £
TG T8 1) 5 SRAR AR 58 UE #5012 Wb o SR FH I i A 2 R A
iz Ak

AWFGEH HNFloo L 235 K £, MODY3 /& |
HNFlo 227551211, /& MODY H S5k WL —Fh Al ASHIF5E
FRIT 9O NCMIEMN HNFla 2480, Hd 4 M ERG X,
3§85 Leul7Leu lle27Leu ,Asn487Ser ,Leu459Len ,5 4~ 7€ AF 4w
TIX, B IVS1-42G>A ,1VS2-23C>T ,IVST+TA >G 1V S9-24G>
T,IVS5-42G>T ., 43Rk ,MODY $&H 1 A H R 2 B T
ST 2 OME PR 15t 15 Gy B PR B B 5 8
HNFlo ) 22507 15 G319S W4l & F A4 & F I 2 BIBE R
955 1) S TBE B LU AR L 4030 4.00 1 1.97, 5 & 352 I 4F
W4 B I AR OIS [RIBE , G574S 22 25 P A5t 7E A8 IS R s A
a2 UL Leul7Lew ,lle27Leu,Asn487Ser ,Leud459Leu % 75
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PR G B FE BRI S5 G REIS ZE U RO 0 AR
FEI DU e N HER 2 45 i 238 , Urhammer 55298 5 245 44 2
TRUE R B I 240 51 %F B8 2 A9 198 15 38 40 I D) 8, 45 AR R
MODY3 %K1 Tle2TLeu 1 Asnd87Ser 2 7351k 5 1 5 2 43 Wk
AT AH OGP R R I 22 25 88 Ala98V al 5 F1 R 25 1 17 o
J5 B9 55 2K E R B A O¢ . Holmkvist 25258 T HNFlo 1)
PARE A TR 22 1 A S Hle2TLew ,Ala98Val ,Asn487Ser 1EAK
X5 S5 Bl (W AR B AR AR AL 5 2 BB FR 9 AN IR 5 3 43
ZIR B SEBEE | R IBEANT [le2TLeu F1 Ala98Val W) HNFla %
57 HeLa #1 INS-1 41 i 5 v gl 20> H 119 %2 5% DX 3580 1) 4 265
HRT 2 MABAMNEESES, ERN X% Ak
25 B8 I T 5 3% I 0 A OGBS B 8 e BRAUT 9
7N Mle2TLeu R 2 TUME PRI 1K (OR=1.5) , Ju H & 7 4F & A
BEARERF CBCPE T 38 (OR=2.3), B —WiHFs W,
HNFla 3N 2 35 (Ile27Leu, Ala98Val ,Asn487Ser ) & 112
Wi A% LEHEH HIVF 1o 2 B 28 248 19 BB 5 2 W47 0 224K, I i
JEPE R HNFla B2 228 vk B 3 1325 8] MODY3 L2 45
BRI, L] AR E A BB BTE 9 1 BURE Ol # 2 B IR
P Bl MODY A oA Iy 701201

HNFla tH 3 1 DIfg XA A . R IX DNA 4545 X Fl§
SRR X DNA 856 X & AE 2848 (19 45 28 18 T B AR X 5
WAL X A5 R B 9 A4S HNFla 275 PERE 1 6 A T
BRI XS (B 2) , Ay S e LR 1 48 5 1l BB 5 B A
TEL 5t o A0 AT ML 2 AT T g ) Sk R AR 1 R
WE— I RLTC TR IR, 50 HNFla SI6E

AR PRI XL L BN ETRES S TR
UM PRI (1 & AR B AH EAR AL AN 4 T B
Rt — 55, A T LUAE 4E S R 50 R A rh sl 4 &
Py MODY % & it 4T HNFla 1) SNPs(Leul7Leu, Ile27Leu,
Asnd87Ser, Leud59Leu) B 5 5 IR B9 AH OCHE WF 58 v WL 58 K
X RBB AL, U —2 L HNFla (9 2 25 V07 s 0 4 5
IR TG DRI 35t 4% B I Pk R 52 T

ARG B S e TI-3 A7 AR B 5 1 1 R o8 5 i s
SAHE PR B AL L 23 B2 W , 12 B R
4 223 T IR o, (R R W T A R 2h it {3k
PR AT VA B IR R RE R v w1 B PR B 12 W
I B0 T M PR o T URIR YT I A3 X fift I IS A A 245 (1) [
PEF A # U, B S JLAR R 2 0 T &0 Ak R B i R
Y7, FL IR 5 25 R G AL ot s o R A A5 P R S R AN
SR ERE TR TR . (H R T2 & A A0 I R 2 A e 296 AR
SEBIUM A I K AE . 3 S R R S5 MODY3 91l R 22 BUAH AT
IO AR I R R L K Z Y L2 W MODY K &P, JEiE
H U3 Wi WA, XS HEINN ZENE
HNFla WI)BeX B E i B A G, A9 R  HNFla 5% 5%
WA X L AR 5 B S IS W AR IR A O, O RIRIXM
DNA &56 X F 9 4E SC58 48 S IR A 12 W AR i AH G, il ad A
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YKL R R 0 0 2 | B8 & T MODY 3 35D 5828 (37 ., Al LA HE
% MODY3 (1] 8 ,3X 7] §8 2 5 MODY3 i PR A4 £ HL A 3T 1
MODYX .,

A0tk HNFAa #1 HNFlo 3k 09 48 5+ GCK ,IPF1 ,HNFI18,
NEUROD1 3N A4 S e A WL, il W 5% Wos  76 9% =% Sl
g o E AR HENFIB £ 25T S 2 AU
PRI 1 Ty [k, AR 98 b K 0 2 () HNF1B IVS8-22C>T %
BV ST IR R 2 BB IR A B2 W A AR — 2 9T

NEUROD1 J: A ()52 48 513 MODY6, 1% 3 X iy B4~ 4h i
FHM ., SMET | AR, BURZ 0500 HRF AR T 2.
B 5T H X AN BT 1 RN S 2 AR IR AT I, R BT A T
I B —A AR A, B A28 S 0T BB AR P & 1 el TR 4
DX 35§, PR 25 Ak — X G B DX A 5 )

B P A SRR AR i 0 AR BR T 58 & 35 4 L 5L i 5
EH, i H RO A e R A S B B Y O R A
I3k S 2 A P R S ELAT I IR S, s (R B [ 2 S v i
TEE— oY AEHE— BRI b N B INRE B P 4
BRI MODY 3 PR 05 25 0 5% (0 0 1 . PR iy i 35 R )y
K TR R ANE Y I8 T E— 25 Ty g A I A F 5 5 SR
M GE T AL I O AR A B R 2 BOME PRI K R N AR a5
1% 5y MBI T 2 K4

4 i

A5 WA 1) 4B R I R R DRI K & T AEAE MODY
TN A Z R W2 A (DI BA T A 5] 6 A3 [N A Bom %8
A5 . HNF4a,GCK ,HNFla ,IPF1 ,HNF18,NEUROD1 % [ fiy %
ARAR ] RN SRR 4 B IR R R PR R R ) R B EUR S
BT AR SR R B S G

Wi 5 o1 AR W 2 A R B K R X MODY j 3 ik A7 51
I B2 Wik W o TRl g, Kl MODY K & MODY %
N2 48 , A B T 84 T /% MODY #1 T2DM () % s ALl
HEAT R A, R IR Z b oA 28 A8 35 7 3 6 T R 1B
AR 18 FIRIT AR EEWEH,

8% 3k (References)
[1] Vaxillaire M, Froguel P. Monogenic diabetes in the young,

pharmacogenetics and relevance to multifactorial forms of type 2 diabetes
[J]. Endocr Rev, 2008, 29(3): 254-264.

[2] Jorge F M, Caroline K, Nadia M, et al. HNFla mutations are present in
half of clinically defined MODY patients in South—Brazilian individuals
[J]. Arq Bras Endocrinol Metab, 2008, 52(8): 1326—1331.

[3] Ohn N, Joyce Y W, Ivan N G, et al. Investigating maturity onset diabetes
of the young|J]. Clin Biochem Rev, 2009, 30(2): 67-74.

[4] Neve B, Fernandez-Zapico M E, Ashkenazi—Katalan V, et al. Role of
transcription factor KLF11 and its diabetes—associated gene variants in
pancreatic beta cell function[J]. Proc Natl Acad Sci USA, 2005, 102(13):
4807-4812.

[5] Raeder H, Johansson S, Holm P I, et al. Mutations in the CEL VNTR

cause a syndrome of diabetes and pancreatic exocrine dysfunction[]J]. Nat

SCIESCE & TECHROLOGY REVIER

Genet, 2006, 38(1): 54-62.

[6] Plengvidhya N, Kooptiwut S, Songtawee N, et al. PAX4 mutations in
Thais with maturity onset diabetes of the young [J]. J Clin Endocrinol
Metab, 2007, 92(7): 2821-2826.

[7] BEtE. R 2 BORR IR 58 & h MODY £ N BRI 19 7 1 i £x
[D]. ®K: ®REFRIK A, 2005: 14-17.

Jia Hetang. Molecular scanning on MODY genes in Chinese early onset
familial type 2 diabetes [D]. Chongqging: Chongqing Medical University,
2005: 14-17.

[8] Sagen J V, Baumann M E, Salvesen H B, et al. Diagnostic screening of
NEUROD1 (MODY6) in subjects with MODY or gestational diabetes
mellitus|J]. Diabetic Medicine, 2005, 22(8): 1012-1015.

[9] Araujo Vilar D, Garcia Eatevez D A, Cabezas —Cerrato J. Insulin
sensitivity, glucose effectiveness, and insulin secretion in nondiabetic
offspring of patients with non—insulin —dependent diabetes mellitus: A
cross—sectional study|J]. Metabolism, 1999, 48(8): 978-983.

[10] Winckler W, Weedon M N, Graham R R, et al. Evaluation of common
variants in the six known maturity—onset diabetes of the young (MODY)
genes for association with type 2 diabetes [J]. Diabetes, 2007, 56 (3):
685-693.

[11] Plengvidhya N, Boonyasrisawat W, Chongjaroen N, et al. Mutations of
maturity —onset diabetes of the young (MODY) genes in Thais with
early—onset type 2 diabetes mellitus [J]. Clin Endocrinol, 2009, 70(6):
847-853.

[12] Yang Z, Wu S H, Zheng T S, et al. Identification of four novel
mutations in the HNF-1A gene in Chinese early-onset and/or multiplex
diabetes pedigrees|J]. Chin Med J, 2006, 119(13): 1072-1078.

[13] E L0, XUIE . AN & T 1D REIFTE Bk S (D). rh AR B 2 5L 2
A&, 2000, 17(3): 211-212.

Wang Shaobin, Liu Guoyang. Chin J Med Genet, 2000, 17(3): 211-212.

[14] Hwang J S, Shin C H, Yang S W, et al Genetic and clinical
characteristics of Korean maturity—onset diabetes of the young (MODY)
patients|J]. Diabetes Res Clin Pract, 2006, 74(1): 75-81.

[15] Hegele R A, Cao H, Harris S B, et al. The hepatic nuclear factor—
lalpha G319S variant is associated with early—onset type 2 diabetes in
Canadian Oji—Cree [J]. J Clin Endocrinol Metab, 1999, 84 (3): 1077-
1082.

[16] Mauvais —Jarvis F, Boudou P, Sobngwi E. et al The polymorphism
Gly5T74Ser in the transcription factor HNF —lalpha is not a marker of
adult—onset ketosis—prone atypical diabetes in Afro—Caribbean patients
[J]. Diabetologia, 2003, 46(5): 728-729.

[17] Radha V, Ek J, Anuradha S, et al. Identification of novel variants in the
hepatocyte nuclear factor—lae gene in South Indian patients with
maturity onset diabetes of young [J]. J Clin Endocrinol Metab, 2009, 94
(6): 1959-1965.

[18] Domingue-Lopez A, Miliar—Garcia A, Segura—Kato Y X, et dl.
Mutations in MODY genes are not common cause of early—onset type 2
diabetes in Mexican families|J]. JOP, 2005, 6(3): 238-245.

[19] Plengvidhya N, Boonyasrisawat W, Chongjaroen N, et al. Mutations of
maturity —onset diabetes of the young (MODY) genes in Thais with
early—onset type 2 diabetes mellitus [J]. Clin Endocrinol, 2009, 70(6):
847-853.

[20] Bellanne—Chantelot C, Carette C, Riveline J P, et al. The type and the
position of HNFIA mutation modulate age at diagnosis of diabetes in
patients with maturity—onset diabetes of the young (MODY3)[J].
Diabetes, 2008, 57(2): 503-508.

33 Im



| |ecmik

538 32 (Articles)

B S, 2011,29(15)

SCIEACE & TECHNOLOGY REVIER

[21] Yamagata K, Oda N, Kaisaki P J, et al. Mutations in the hepatic nuclear
factor—1 alpha gene in maturity—onset diabetes of the young (MODY3)
[J]. Nature, 1996, 384(6608): 455-458.

[22] AR, T 0, AR, AR AR 2 OB R 5K R MODY 1-5
FERMEL)]. Pl a2 4 BRoE B AL, 2009, 30(4): 437-441.

Yan Jinhua, Shen Yunfeng, Yu Qiuqiong, et al J Sun Yat—-Sen Univ:
Medical Sciences, 2009, 30(4): 437-441.

[23] Ng M C, Cockburn B N, Lindner T H, et al. Molecular genetics of
diabetes mellitus in Chinese subjects: Identification of mutations in
glucokinase and hepatocyte nuclear factor—1 alpha genes in patients
with early—onset type 2 diabetes mellitus/MODY [J]. Diabet Med, 1999,
16(11): 956-963.

[24] Urhammer S A, Moller A M, Nyholm B, et al. The effect of two frequent
amino acid variants of the hepatocyte nuclear factor—lalpha gene on
estimates of the pancreatic beta—cell function in Caucasian glucose —
tolerant first —degree relatives of type 2 diabetic patients [J]. J Clin
Endocrinol Metab, 1998, 83(11): 3992-3995.

[25] Holmkvist J, Cervin C, Lyssenko V, et al. Common variants in HNF -
lalpha and risk of type 2 diabetes[J]. Diabetologia, 2006, 49(12): 2882—

R -

2891.

[26] Wendy L A, Angelika T, Klemens R, et al Genetic and clinical
characteristics of patients with HNFIA gene variations from the
German—Austrian DPV database [J]. Euro J Endocrinol, 2011, 164 (4):
513-520.

[27] %27, DY AL - SR, WA A - 514 K4, 45, 4 G R % MODY
F A MR AR R[], P EDRE O 4% A, 2010, 18(6): 427-430.

An Xin, Yimamu Yilihamujiang, Mohemaiti Patamu, et al. Chin J
Diabetes, 2010, 18(6): 427-430.

[28] Bellanne—Chantelot C, Carette C, Riveline J P, et al. The type and the
position of HNFIA mutation modulate age at diagnosis of diabetes in
patients with maturity —onset diabetes of the young (MODY3) [J].
Diabetes, 2008, 57(2): 503-508.

[29] Wang C, Hu C, Zhang R, et al. Common variants of hepatocyte nuclear
factor 1 beta are associated with type 2 diabetes in Chinese population
[J]. Diabetes, 2009, 58(2): 1023-1027.

[307] 2= 4. P I 7 B 5 K BN ZE (). BHE Sz, 2011, 29(4): 9.

Li Na. Science and Technology Review, 2011, 29(4): 9.
(ki RBm)

‘Bt _BEEEEE=SE
2011 MEHEIEISTNREIEX
PENW ISR T 20nEN /A 317 8E MNBFE+_BEHEFSE 20N 4

EEEENA.

EXCEE S REETMHNITIEL FNR IFTRAR R F T2 ML HETWARER

R HERRRASIEE.
EX#E B8 .20nEFE 72308,

E{SHhht  eAH TR SR 17 2(100022) XIFIL : BRI :024-25851598; fEH .
024-25855793 ; BB 3{S78 : Ixl@foundrynations.com,

IR : www.foundrynations.com/Files/Active/2011-1-20/news2011120134755 .htm,,

R HEERMEE £
F 1978 £ 11 A 15 B ERX
FHRERELERREFRT
ST A R e

HERAREFHARS

Re MIHAZFELERS BEABERE
FELER2 AIHAREFELER S A
BUFEREF LV ER2, AEHREF%
VERE METRELZE RS TAEFR
508 FhHe, BARAEELLZ R 2% 11
Mo FLE RS, TAEREF) (BF
AL TR (A =k )T,

FTERAZFT A 22 REFAKRS R
MAS B EETAN AL R 7000 44 F 1—
AREFEFLEELSA N TR, RARM X
M FhE; EOREFLALXEERNT
i R, EEKY AR, ¥ HEEEL
KRR K WA,

(FERE B4 RFF(RIL))



