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&y Fuye Aede AdHd AW} Asd A
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825971 o] Bejatal WAAT FHFA oY FH
Azt thafME obF F&3] waA A gt

HT F53] dgst Ba QEE e 802
Fx Foto glojAdx xxg Al E Qe By
of BAHE Q&Y F84°, A#d F44 HAH,
gAY, nEEceol §A7Y, Guds} Fuky
AFAL ol BRo] HE oA Az

ek A7 AP o) oA G
dd F dEwg 49 E F Utk
FARE A& HH%%‘ Fage

= Az itz AdEn gl ok d%
Y AT AdEd B FelE ﬂoﬁ U7} dE
olth A2 thEA #HA AR @ A AFE
B8 2Ra7UAE codingste FHRe Sdwelr}
¢ledd nloEy 9wl o3¢l MODY (maturity
onset diabetes of the youth)E fitsle <le] Hol
gs Aok P MODYE 254 oo s A 28
JAed vgE&y Fuye 3 FYo JA4H 4
o2 fHE z7|d ol wHERA W Fde] Ay
o AAT A4 AAe rEEE 2AMEA ol
e zdo] 44 gt g FFEIIVA FHF
EdRolg gy Ay 8 A% Fxoldt

o 0{ﬂ i

of
o 9
FFRIIHA

1997d 94 12¢!
19979 1149 258

G

T %

AN - 284 -
AES - 95 - ol27 -

9HMH - HYE
dsd - daa - s

% 5 Utk

Y HEY Yad, Jad T
Fzlol A genomic DNAE 91
FHEA A8 (polymerase chain reaction, PCR)
D A Wl (single strand conformation poly-
morphism, SSCP) Wi e g Axk 7HAetm, SSCPA
o]4o]l AU &L QW] R HrAE S 8
gl wEclolAl gl FFIAIIAl BdMolste] A
#4932 FRG deted AT

e o w
1. did

19918 3¥HE 1965d 297 E4ol Y3
WH I A elA WHO 712 & d&" vl
Y Inor g we 39 @4, AleAx i
A Ixy 82 589 2 g BxEn 29e
Akt o dtgen e AdA H68E dxde
2 sun.

2. 4y

7t #Xel WA 25 E Genomic DNASl £&

Sambrook 5'V¢] Wglel 2AR sjel, Fite) WY
< 7 g ARREtATh #ae) HE 10mlE AE
gted 37C NHClTris 89 (140mM NH(Cl, 17mM
Tris, pH 76)& 3ol H¥8rTE £8/2 & 108 ¢
4 BEse AEde AAsD Adez steeke
7 AE ¢ 24 (leukocytic nuclear pellet)o] 2)
a5 1omie ¥7etd A& BAIAT oAl 1083
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Table 1. PCR R SSCP-PCR o AH8-5 & Primer?] sequence

Exon upstream primer Downstream primer Size,bp
la 5-TCCACTTCAGAAGCCTACTG 5'-TCAGATTCTGAGGCTCAAAC 195
1b 5'-AGCAGGCAGGAGCATCTCTG 5 -GCTGCTCTCCCAGTGCAAAG 149
lc 5'-CCAGACTCTCCTCTGAACTC 5 -GAAGAAGAGGTTCCATCTG 145
2 5 -TGCAGATGCCTGGTGACAGC 5'-CACAGCTGCTTCTGGATGAG 290
3 5-TAATATCCGGCTACGTCACC 5 -CTGAGATCCTGCATGCCTTG 295
4 5’ -TAGCTTGGCTTGAGGCCGTG 5 -TGAAGGCAGAGTTCCTCTGG 272
5 5'-GCAGCCACGAGGCCTATCTC 5'-GAGAAAGGCAGGCAGTGCTG 195
6 5'-CCAGCACTGCAGCTTCTGTG 5'-GAGCCTCGGCAGTCTGGAAG 176
7 5'-AGTGCAGCTCTCGCTGACAG 5'-CATCTGCCGCTGCACCAGAG 285
8 5'-TGCCTGCTGATGTAATGGTC 5 ~-TGAGACCAAGTCTGCAGTGC 263
9 5 -ACTGTCGGAGCGACACTCAG 5'~-CTTGGAGCTTGGGAACCGCA 367
10 5'-GTCGACTGCGTGCAGGGCGC 5'-TGTGGCATCCTCCCTGCGCT 263

AT AEAE 2A2YHA AAR F A
10mi®] 2E5-8 7Fete] A€ Aol ik FE Hl
el F& HET 4F 23l 2mlel high TE buffer
(100mM Tris, 40mM EDTA, pH 80)& Wol 3 4&
¥ 2mie] #Y7 &8 &< (100mM Tris, 40mM
EDTA, 02% SDS, pH 80)& #¥7}3le] DNA7F A%
2oz wAULEE ¥ ¥ Proteinase K(20mg/mh&
AHgEte S dg EaARY wHEol Bd £
9%, 3M sodium acetate(pH 52)9} 96% @&& A}
$3o DNAE £8% ¥ 1ml9 low TE buffer(10mM
Tris, ImM EDTA, 50ug/ml RNase)& ¥°l DNAE
&% F B9 FxAZ 260nmollA FREE $43
o ¥E=& AFsA

L. Al el B

FFANYA FAAE FAE 1270 AE(exon)
zZtztol iate] 20708 FEAUALE|=R o|FolF 12%
o] DNA AN¥AE DNA $4471(392 DNA/RNA
Synthesizer, Applied/biosystem, CA, USA)& o] &8}
o A FEAL AL DA HelRH e
Al 2 ARE-S AT (Table 1)

ot FHEs WS cied wol B4y

Bhe @3 lul, 20mM dNTP 1ul, A4 0.8pmole,
Tag DNA polymerase 025U, [a-ZPldCTP(3000Ci/
mmol) 1xCi 7283 genomic DNA 100ng& &3tz

FHTE HEFol 10ut HA ¥ F 20ud Y
& HArlete dE 94 REl¥ F FREL d4w
& ZEE st wgo] ¢Ed EFGA Iul
& A FrRA EFd3 9uld formamide dye(88%
formamide, 20mM EDTA pH 80, 0.05% bromophenol
blue, 0.05% xylene cyano)& Wol E#3% ¥ BT <
Al 3R €€ 718 2% DNAE d9vies ©
AN 7 FA D HAA P F, 10%(vol/vol)
glycerol®& ¥ 8% 6% non-denaturing polyacrylamide
gelol A A719EE vt 6-20 Wo] AFZ 5-154]
7 B AYF HA 2xoA HI9EE AR
ArdEel Ed gel WelAd FE@wE EEstn
Whatman 3SMM $X & gel& &7 ¥ fo2 g3
A Qe Gel A&7 BOT)AAM 08T AzA71
Y& Al FHEN DA F, GAAA X-ray
4E8-& FHE -T0CHA 6-1247 Ax =2A7
F HES ¥ty EA4AE w5

2l Eowol 2o @M A

(1) PCRA 9% 2 Favtd §H149 3&

SSCP #4 #H#} Ed9olst Jeld DNAE 44
gl PCRE& F#38l9th Microfuge tube ¢tell 77.5u1
2 FFH4, 2ul® genomic DNA(lpg), Z40.2mM
dATP, dCTP, dGTP, dTTP, 10u19} W% 4359 1
g 01xM AENE EGF F Y 3R
100418 2.9& A7Esich. BT oA 583 4 He
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£ 3l DNAFEA 3&ES:E proteased Bl 8484
713 $H o2 DNAVE 383 ¥HAHEE & ¥, 7
2C2 =g WMPANFHCE Z FEd 054149 Tag
DNA polymerase(@5U)& 249 ¢ B398 wrg &
el ol EGF ¥ oge PCR 3E%& 38 +
3% tHdenaturation: 94T 05-1%, annealing:55T
05-1%, extention:72C 1&#). A% PCR %] ¢8
4 g EgAL oY 3A(720)§ 5 %S
o ZFZ&E DNA HBEo) 28 olFUMdE ¥Ast
8 fEE ¥ FH AR odg FH2HA Al
Astil 5%9] chloroformiisoamylalcohol(24:1)& %o}
2 ESY F 58 44 YT He 459E
A FHe &7l 01 ¥je] 3M Sodium acetate(pH
52)¢F 25919 95% olerE& Yol sl 1583
-70C oA @zZhAzic) 1587 4T 94 Fa8
F A5de AAT F FAEL 0% ELE ol
AR F, 583 44 3k 4E4e AR
Higte] 4@ HF PCR $% DNAE AFUZ 3o
20ul9} TE buffer(10mM Tr'is, ImM EDTA, pH 80)
T FRHF 5 ¥, 1 F 1-2ul E AV9EEY
A3E vAstgh

(2) PCR % DNA4A &7 DNA d¥9 35

7} Ao wEta] Aol old FEEE DNA
A7) 100-400 bp Abele)r] W&ol 3-2%(wt/vol)]
LMT(ow melting temperaure) agarose gelell4l PCR
FEE WY EA A B2t UV-lamp ofzhol
A s $919 DNA bandE &t 15ml FH
o W1 3 ¥7 94 B ¥ #AE 2gsct 5
2] Buffer (20mM Tris-HCl, ImM EDTA, pH 80)
€ ¥ 80T oA 1083 71938t agarosed ¢33
%A F FF HE & Wi TEO 48 ¥, 587
44 ek 4EHe A FRY &2 B9
phenol:chloroform:isoamylalcohol{25:24:1) & ¥ 32 &
F, 5 3 94 ¥ ¥ AF5AE A4 FrRA &7
3 %9 chloroformisoamylalcohol(24:1)& HWi 4
< F, 587 44 FEsAth A 454 4 RE
2 &713 01 #9 3M Sodium acetate(pH 5.2)%} 25
v) 95% ole&& ol EfFE ¥ 70T oM 15 &
T JAFHTE ATAA 1583 A B F A5
2 AA% ¥ DNA HHEol 70% oNehgg wol A

A 5 B3 dHvdsit d5de AAsz
DNA €& &1z 3 10 w9 TE buffer
(10mM Tris, ImM EDTA, pH 80) &% F/F =
¥ T F 2ud W9 EEY SR wsin,

(3) Sequencing primere] WA €4 ¥A

H71AE B4E 8 4 dEnin A g9rad
9] nested primer& AA 52 §A43 4} Sequencing
primer®] WAL 9 HEXE 189 05ml tubeol
119 nested primer(10pmol/ u1), 3419} [7 -“PIdATP
(3000Ci/nmole), 1x12] %¥F§ EN(50mM Tris-HCl
pH 75, 100mM MgCl;, 50mM DTT, ImM spermi-
dine), 0.7 #1¢] T4 polynucleotide kinase(8U/x1) 1%}

I 43419 FFTE YA 37CAA 3083t primer 5
e B2 B FEF £ 2837 0CHAM o
Helgte HARNGE FUAR F vkE] 94 2
g BAA 53 primers A4 gle] DNA se-
quencing Y&l AMEE e -20To] B3t

4) 971449 A4 L N9 Direct Sequencing

471N E #8470 05ml FEE Fusn G,
ALTY, CE RV F 7 BR s 80uM
ANTPS 8uM d/dANTP E¢4E 2418 ol 9%
Hell Fol Ak A FH| & w83 2419 PCR &
¥ DNA (g9 dud A€ DNA), 5ule] utg
#3H4(250mM Tris-HCl pH 7.5, 10mM MgCl), 15
plel BAA B2 primer 281 75419 $8549
EHEES Vs o7iel 5U9 Taqg DNA poly-
merase® Hol # Efsln v 94 He £ 9
2] d/ddNTP mix7} E1%0% 4 709 tubesl] 24zt 41
A H7tetdch & whgel 2U9E 9 4o RKH4
Horstn zras 44 Esia vE YrE 3R
7 Thermocyclerol 471¢] FHE F&atm 94T oA
3 A ¥, A ZA(denaturation : M4oA 05
¥, annealing @ 58ColA 03%, extention : 72°ColA]
1)l PCR F%& 43tk PCRol ¥d & %
Bl & Wi 3419 stop solution(10mM NaOH,
B% formamide, 0.05% bromophenol blue, 0.05%
xylene cyanol)}g& #H7lsln ka3 g4 A A&
sequencing ¥&& FRAZFT 7+ FHE 3 B39
0CeA ¥ A3t whg EREL W4sm, FA
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4dg HolAd WAl F fe] 4 wEEFEL vF
Ful9d 6% polyacrylamide gel(0.3mm%%4)el 7} well
o 15-25.1% EFa A Aty ArgdFol
B F, gelBolA #% f2wg ¥2)53 Whatman
3MM SA2 gelg &7 ¥, o2 FdsiA €& ¥
GelAZ71(80T)oNA 308 AzA7n & A
o] FHEN AN F, GHAM X-ray HES F
F3le] 1243 AR =SA71R GAHAA X-ray EE
& #Histo $AARE w5

- 2
1. SSCP &##

Aed ujo)EY FuWEAF 304, MolAF LAY
Gy 589, A4 BxyEa 29 R Y Wl
2T 467 5 14739 A8 SFI7|UAe 1274 d&
& PCRE& o]&3td FE3u SSCPE A
SSCPo] Wolg HQl $xte 2F Aol4F dyd @
wW ol A dAE Y= Ad 59 1% (Fig. 1), 9
& 79 19 (Fig. 2olflen iz Me 4L 9
o 1% (Fig. 3) 9ct (Table 2).

Fig. 1. SSCP analysis of the exon 5. The abnormal
band is indicated with an arrow.

2. oM B4 da

A& 5o YER SSCP #oly iz drIxde A
g3 Adx 1648 CTT’F CCT (leucine—proline) 2
A== gt BA=EAHFIg 4). Mo|AF &%
A S @alo]WA SSCPA A 7o) WolE BQ
BN FHdz ANMNEE AT dE 79 3 F
c2RE 39 97 "ojd o Base C/T9 insertion

Fig. 2. SSCP analysis of the exon 7. The abnormal
band is indicated with an arrow.

Fig. 3. SSCP analysis of the exon 9. The abnormal
band is indicated with an arrow.

Table 2. Summary of Sequence Variations of
Glhucokinase Gene in Korean subjects
with GDM, PTDM and controls

Position  Codon  Sequence  Amino acid

Exon 5 4 CIT-CCT Leu—Pro

Intron 7 C/T insertion 39 bp downstream from 3'-end
Intron 9 8 bp downstream from 3'-end GCCCGCC—GCCTGCC

o] FEAT} (Fig. 5). A =AM E A7
Bel A3 A& 9 R99 SSCP ¥ole A& 99 ¥
For¥E 8 4717t "ol Re] G—-C2 X¥H 4
71X olide] #AH U

3. EodiolE Ueprd pxie liE 53

Aol A F dAY wAE G 5884 F 24
(32%) 4 ddel7t &A= 1e& L 5ollA
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- A 9 129 @59 A€ HAEY I % o)A Ty @Rl FRAIUA KU we| -

Fig. 4. The missense mutation in the exon 5.

FEEJL 14 JAEE 7014 "elr} #FHTH
(Table 2).

d& 5 BHde] MolAF G Ty s
BA AR A1 EFA Sokg (e14AF 94%)
olflen Aol Hele A4 ¥FE FAs ANL
oo F gmgo] LT Aol FE WAl F
W AdA] FE 9 HF 2A17F ¥go] 133, 289mg/dl
o] 3 C-peptide™ 4.03, 540ng/ml ojlew &#HA A
Atgor g9 =3 Feolvh od 5o ois] 119 7}
£EE PCRE o|8% HE SSCP ¥4& A3y
=l 19 7k 2959lM 22 Wo|7t wAER e (Fig.
6) 84 g 3 dAe stk

2ol AE wAgg F Hxo|fA QIEE 7¢) ol
g HQ A+ 494 AR F] 166cm, EFA 67keg
(o] 4AF 112%) ol o Mojd] Helw FA EFS
A& ARt o] F Fxol YHEHUTE 4l
o] AF A Fm AwAl FE P AF 24z ¥

. ©

patient

Fig. 6. The pedigree of the patient with glucokinase
gene mutation in the exon 5. The hatched
symbol indicates family members with mutation.

Fig. 5. The insertional mutation in the intron 7.

Fo] 70, 114mg/dl ©]%T C-peptidet= 1.03, 1.26ng/ml
olglen @A A7 ¥ZF HiAE 9 2E Folvh
A 7o s 29| JIHERE PCRE 4% FE7
SSCP #4& Aldstged 19 71% 249eA 2L
Hol7h JIEE 7R A HAFYeY (Fig. 7) B
e Zn A @t

a

Jded Py Fxwel Wddezs A
2471 ¢ F2E 8L Ive AL thgy 2 7}
A BERA ou] F A ded AHA, Hx@® A
F B A MR THE AFT @48 FHE
A7k Qoke 1, FeEe Alze g5
Pima 9t & 54 A9 A+HDAA FEuA
¥ NIDDMe ##H&g noln'® AyA gaold
I AT dEd HgEd BFwEdME 50
100%2] AW YANEL woln' FmWe 7F U

'-' O
O .
O

Fig. 7. The pedigree of the patient with glucokinase
gene mutation in the intron 7. The hatched
symbol indicates family members with mutation.
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o gue AMES £33 Wl #F Fae
FA% & F dA oY fAH WAy T g9
o2 FRAIUA FHAL] EdRols e o
oz & glg Aoz Y A ¢ of T
Qo7 ded A4 Jdued #H o8 do
717] WEoltt EEFE ded ulE ATE + ¢l
7P 58 AEA AF4A2 HA 113 #HF ek
FolA diA #FAE AXed FR2AYAE 9 A
2 WEAZAN 3 #59] A GAd 2§l ¥
=g o4 £5E HASY dEelth Y 2F=
FIGAE Tl A FLEEH BAE TET A4 &
22 PAAemt Y ojf azneadgnyes 4
Z 2FaAIUAY Belo] JEagen®, 38 A
Aol HA Fo T& A 7 Tk WA Ea
$4x7 843 dbde] WA 3 XxF £
A AgE ¥ Acw AzEARY w RaY
A 25T 9 GE FRE 7AE 24 g 4AH
71d Hold& 7HXa Agol LAIUTT P o] F
2F371U4A c-DNAZF SAEAEd® ™, 2o 2%
FZAUAE Adad Fol o8 gyo] FriHn A
FFA7IGAE e’ F7h o 2358 ggol ¥
olye] wFH® e FF@AUAME d&dol] 9
3 BT FLEHR A9 SFAI|UAE 83
ola} g4o] Wsle Axe Guirs tiEel ¥y
ol st ded Fulg oisishs ulA} A3 9@
o] YAt

SF VA A Bddeld ud A7e =y
2 MODY 7ol 9] 27995 19.¥<9 GAG(Gluta-
mic acid)®] GAT(Thymidine)2.2& X&% missense
EQuolst BEE o ¥ 0o FHe Edueln}
A7 A BHaga glew MODY #xlolA 60%,
NIDDM ##ellH 5% HEe] Wolzl Huxn o
oy o] RF7F FRF7UAY 4R 9%E v
ANeAe B 771 Holdx @ Aol A&
5, 6,7, 83 &9 100{789] EdWel7t @d 72
o Fad 4€8 ¢ Aoz 4%sm YT B
ATl e A& 5e0A SSCPY Ed¥ol7l waAs o
AR A7IMMEE A ¥ ok 164U ZQE CT
T(Leucine)*] CCT(Proline)2.2 &= EQH7}
BAHRG ol A AAAH2R BRusHA e B9
Hol2A ARF d2F HHNME LAHA gt

EFAIGAE 3 G HFase A A
A Zgta] oM B AaY TG glrie)
#o sy #FedMe Ex9 A 772 Ag5d <l
9 uld @49, FRasME dFA2 Fe
37 dEe® o Edwle]l gyl AN 75 e 3
 Add RAsle FRIFIVAY FaE &4 Ao
712 FEE A BA FAw, 9} FRIIIGA
GLUT (glucose transporter)s} ##so] gloid o) &
Aol gL ¥rpe] Axut olf S AAEE F
2% &4 Aoz e sbsAel U, ol %
A& BRAIIVAY NH, 49 #3909 & Has
747 opujiite] EREA EAEn o] chE ofw
HA4hee AAVEHR 4& g9 JMsAe] GLUTS
o HHE F&3A g 23 FRIIVUA 4=
9] ztaw #HA dEl XS 3 AZdAM ATP/ADP
H &g o] oj&el lad Bl g & g 7
g B % Y& AeE F2Y F Ut

ZRaAIGAS Tz AR 27U 40%
Fste 140709 A7\7F 7] QBA® AR i)
UA FH3A Fxe 9% yAdTR 9 wE stee
BEE ¥iayv4 2 wide ste AeE gzso]
AP, o] Fzo) E2w FRIINYAE 249 o
FL2 oA i o] Aleld] e B} EAsE
A Exdo] o] A uide] AfIHA F 4G Alold
EAsE BAE B AdE 723 ¥ dojd
02, olw FRayUAE 478 ATPE 2
B 2523 BAH satsrio dgsted oHd
Hhgol FRT TEZAA 5x10% WA ol
g dHHET. & o] 72 Wg] o3 AFA
840 TEoH ES "oyl ¥ A 4] 847
ATPY) glat &7] 7i7t¢ Rd x84 2g® =
Aol w3z AE 1642 4299 WE AE 74 9
Zsted o]y T2F WBle] B NoE Azt
A o] Re Mg EAWolE XEF FEo i Ae
A gge AR Y FE UL Ao AFHAT
olg FTHEHI HitdME Fol TAAH Aol o]
ot Hog Alzgch

A& 5 EHUWo] MelHE HAF Fxd AE
3BM HGAZ el Aol Y ¥HFE FAs
Aot o] ¥ Pro] Ay AT FE Y Y%
2417 @e] 133, 289mg/dl ¥ C-peptide= 4.03,
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540ng/ml o]lem o] #xle} FAWelE UAgd A
g8 FNNAL Aew Azdn 19 AFe o
#HME PCRE °l4% 2Z3 SSCP ¥4& A&
B rols} opHA|el AL Hzto] o Sol EAWO
7b gAH AGAA $4/AE e AoE AZ4™
th @ SV WEF = NIDDM #alols 2F3
FIgA FrAAe] g SSCP Ao A < 5o EH
Hojzl e Ao pistged 3 FriHER
Aaata] gol EdMo] FEE FAF & AT o
& 59| EdHolE @FZloMe BAY AL
A F g

Aol F  dge gume  od§  #zA
3-46%"% Ax st Hoz Hejed AR
iy 7] He REY e g3 2EdH2s B 93
2HZo|E, Alo]E2 AT S WGAAA, oA
o AHE, FmHe] By HLA 27° So] gogtn
dy Ao oln Fxyos W AFEE G
o] A7|A) ke At vlaste] B W g £
ofA AgAE Brata Gyl gl Aozt 1
E ReE v B o of| 4 ¢l AUA o
&7t 228 5 U

Aol g uwlE FuHgAeld AEE T B
Ado|7t AARUEY o] & HAHA g Feo)
3 FRFINYA TR ME do)A ¥E RoB
QR A Al $22 mRNAS 34, W%, eHd
4, HAE So @AE F gl7] WE] FFIINA
o gygol 4L Z MR ALY £ AT

A zFAAE 19oA & 99 3 o2 H
gaid @717} dolA AEE YoM C-T2 @ ¥
o7} MAFAL oli= FAQAME A Ao
2 Budol glom® 1 9 gzFoME et
wEFA @t

Eto 573 & §Ve 1-p Rlo] S0l B
dded B dAFdaE Edadcst sle R4t
primer ¢tol TEE A gl AT o] ¥H9 EA
wo] ¥WIEE Eto 5o oshd dBU AWz
43%, A& HEY Fny oA 53%E I
gted AN Fxel Aol Aolr} glvka wwst
dow, HAHRA P& RRo)r] i 7% Fo
& 2% M4 He Aog Az

Mol A% wAg WnddME 25 2944 §4

Wol7l HHe] (34%) FATHL ofvjst & Ae
2 ARHA AT g 8471 Hof gtez F o
F7t A¥sjojor @ oz g FHAY Alol4
F IAY gnd @39 JiEedME 4 dAA 4
o geiz Ed¥olrt HAANL I HEHES I
o] & ALZ niFojse} o] 2R IIIVAY EAY
o7} o] EA9 7% ol Fx HYE ZYstu 3
thrh el £ F 2Ef 2 HAYAA Fol 9
g, deld wignad g, Fuo] FAHUE A
o8 F5¢ & A%

Aded vy Fuddx B N4 Txwgs
AxE QW7 AAHA ged ox dgd ¥
&y FxPatst JuY FuPERqY SR
UA gddolyt =84 waEgt 2a¥¥g 19
& o Frl g 848 gdemsE A7 ook
#Ro2 AlgEn.

4 =

ojde] AHAE E W FF:IIUAY HHH EA
Holy #:lel loid ded HAEY T W
Aol A F HAE olRYg BHolA FoE 94U o}
d Aoz AZHI B A7l dHE Ed¥eld
Gy wy Alole] BAIE FHEY] H3A Fo B
& A7t 2ag Ao Azdn.

2 of

Aad HeEy Fxde AFde] FdH 29
3 Aed APl ot TAsE AoE BRFHY
803 A4 1Y g7 o] Bdte] Wt
AT G&F FAFH Y FAdA M= of
2 g3 A AA @ A=A ExTF dAL
3o Qled Erld @AEE o fFuxel & AT
7b AgEo] B2 ol waUley ded
AEY Bxue 99 F dWwel d¥HI e B
ol o] FolA ZFIIIVA {HHAE Ae™ A9
£% I dode FHxe] shvz 44Eam gl
= oy ded AYH d&ed B FAE 4o
4 5 7] gEgelth & dFddMe ded HEy
Ty §{ah 399, AelAF AT Ty @A} 584,
Aag ey #2429 94 AN =T 4H8 T 14
Hell sl SRz Adg DA HolEH W
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HorR dak AAHE s, ol ojde] e A&
E7IMEE glsgon Edviele] ERv Eld &
28} AL, 1 MER Eddo] & Foll did BAEe
2 FEAAA ol ded vgEY G, dAN
G 9 AelAF IAF Fnuds FFI:IIVA
Fddelele] dggda o KRG g EXRAAE
3 Hog AEste g 28 F3E doh

1 Aol A% # Qe Fuy M E 584 F 24
(32991 A Eduiolrt #AHPEY d& 59 14,
JQEE 79 1<¢] glol7l A= on A gt
AE QJEE 99 19 itk

2. d& 50 Jebhd Hole Azl driMEE A
3 A3 3LE 164¥A CTT7F CCT(leucine—pro-
line)2 X #== HAMolst AU A& 54 &
dlolE ZIUE Aol F wAY I 89 7t
FEX 99y #HoBAg Adstged 19 71 2
Bo A 2 WHolrt BAH YT

4. Aol F dAZ Facy FApolA T HelE
A JEE 79 ®ole #FHA d7iAEE AU
A& 79 3 Fon HE 39 ¥7) "ojF | Base
C/Te} Abjlel #a= Yok

5 A4 d&2F HodME d& 9lM drMY ¢
Aol A= on AYiME A A& 99 3 #
o2 HE 8 97]7t dold JERNA G—CE A&
H g971Mg olatol @A AT o] RAE A
AQME FAHE Hol2 &4 i

ool datg ¥ o =9 ¢led BlogEd
Pl W olAF wAH Fmds SFAI| A
o] frA3 EBA¥olE Fad UL old oz A
ZHE SF ol FHIIHEHAAME AL ATt
g 3oz Aagch

#AY He D:FFAIUA, ded HgEH
Fu, Aol F HAY Fuy

=Abstract=
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Objectives : Mutations in the glucokinase (GCK) gene
are considered a possible cause of maturity-onset diabetes
of the young. The purpose of this study was to evaluate
the contribution of this gene to the development of non
insulin dependent diabetes mellitus (NIDDM), gestational
diabetes mellitus (GDM) and post-renal transplantation
diabetes mellitus (PTDM).

Method : Identification of GCK mutation was attempted
on 39 NIDDM patients, 2 GDM patients and 58 selected
renal allograft recipients with PTDM and 45 normal
controls. The exons in the GCK gene were examined by
polymerase chain reaction (PCR), followed by analysis of
single-stranded DNA conformational polymorphism (SSCP).
The abnormal bands were also confirmed by DNA sequenc-
ing analysis. The exons of affected family members were
also investigated for mutations of the GCK gene.

Results : Two of the 58 PTDM patients (3.4%) were
found to have GCK mutations. One had the mutation on
exon 5 and the other on intron 7. One control subject had
the mutation on intron 9. The mutation of exon 5 was
identified as a substitution of CCTY{proline) for CTT
(leucine) at codon 164, which has not ever reported before.
The family members of the PTDM patient with mutation
of exon 5 were analyzed by PCR followed by SSCP, and
two of them revealed the same mutation. The abnormal
band on the SSCP analysis of exon 7 was identified as the
insertion of base C/T at the 39th nucleotide in intron 7.
Two family members of this patients also had same band
on SSCP. The one mutation of 45 normal controls was CT
located at the 8th nuclectide in intron 9, which was a
common polymorphism.

Conclusion @ We found GCK mutations in subjects
with PTDM and we speculate that these mutations may
be one of the contributing cause of PTDM.

Key Words : glucokinase, non-insulin-dependent dia-
betes mellitus, post-renal transplantation
diabetes mellitus
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