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Purpose : Recently, it was reported that tumor necrosis factor(TNF) and lymphotoxin-a (LT-a)
gene regions might be a susceptible loci to type 1 diabetes in Japanese. The purpose of this study
was to investigate the association of TNF and LT-a gene polymorphisms with disease suscep-

Methods : Forty—nine Korean children with type 1 diabetes(29 girls and 20 boys) and 94 healthy
Koreans were investigated in this study. Genotyping for -857T/C polymorphism in the TNF pro-
moter region and LT-a& gene polymorphism were performed by PCR-RFLP(restriction fragment
length polymorphism). TNF promoter -1031C/T polymorphism was detected by allele-specific PCR.

Results : The distribution of the -857T/C and -1031C/T genotype in the TNF promoter region was
not different between diabetic children and the controls. The frequency of TT genotype in the dis-
tribution of TNF -1031C/T polymorphism in diabetic children with diabetic ketoacidosis(DKA) at
diagnosis was significantly lower than those without DKA(P<0.05). No significant difference in the
distribution of LT-a gene polymorphism was observed between diabetic children and the controls.
There was no association between clinical characteristics of type 1 diabetes and LT-a gene poly-

Conclusion : These results suggest that TNF promoter -857T/C and LT-a gene polymorphisms

are not associated with susceptibility to type 1 diabetes in Korean children. TNF promoter -1031C/T
polymorphism might be related to clinical manifestations(DKA) of type 1 diabetes. (Korean ] Pe-
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wed, FE FH4 245 S HLA 539 led 74
2] 5'%-$19] variable number of tandem repeat(VNTR)®]
AR AR SelEa ot 3 AT APelAE micro-
satellite marker locus D2S152(IDDM7)”, AM¥%4 T Y=
& 9-4(cytotoxic T lymphocyte antigen-4, CTLA-4)", 2k
AL ZHtumor necrosis  factor, TNF)¢}  lymphotoxin- @
(LT-2)”, Wt D 447 f847F 18 Fxwe] @yt
o] Qlvka BaEal vk

TNF¢ LT-e F34= HLA class I 99 Wl EAate
dl, HLA class III 992 944 6p21.3 ol* HLA-B %
Zt#el class 1T HLA-DR fr3d#at Abole]l 91x]gth. HLA
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A 2y TNFe LT-e7b 18 Fxe 237]a
aF 9& & 7ol JANH FRAFFEFA(MHC)
E ¥ (linkage disequilibrium) W&ol ©]
Wiko] dAxkdel disiAl ofz e AR
OIE}. af}uj Fstol TNF 32k W -1031,
-863, -857 ¥ Al ] A2 promotor TFEAd o] HAHAL, ol
o] AAL @Al TNF AAdel ZHd Fojdiths Apdo] &
A5 Qe
ofo] AAEL T AolellAl LA 18 FmuelA TNF
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glutamic acid decarboxylase(GAD) A7}

B Z4stel BE g4 A9ue AY v LEAA

1
oty
rO

U3 C-peptided] F4L PAFAHEZA W (radioim-

3ttt HbA S 582 A4S A
AZvatE 223 (high-performance  liquid chromatography)&
ol-&3t3itt. & TPO IAE RIAZENco TPO Ab kit(Zentech,
Angleur, Belgium)E ©]83}%] competitive RIA WHoz =
Astlem, 30 U/mL "Rk SA4 2 #AEAT GAD A7t
3= RSR’s GAD autoantibody assay kit(RSR Limited,
Cardiff, UK)E °]&3}4q
precipitation assay)2.&
dow AAE T

munoassay, RIA)S ©]&

49 (enzymatic immuno-
ZA4sten, 145 U/mL " &

H mLE AFH 38t & aA
(EDTA)7F €91+ €719 ¥ & 2500 rpmo2 10%37 €
Azt S AASAY. WAT AF(buffy coat)= F 3o
Wizard DNA pur1f1cat10n(Promega Maison, USA)E o]&3}
o] DNAS %3 § E34=A2 AFsgr). oF -70T
ERR R A=

4. TNF promotor -857T/C2t LT-a

|_—|

T CHEY

TNF promotor -857T/C, LT-a FAx tdAel A=
PCR-RFLPH S ©]&3l3tk. DNA A& 2 plel 10Xxbuffer(10
mM Tris-HCI, pH 8.0, 50 mM KCIl, 50 mM MgCly), 2 mM
dNTP, left-right primer 100 ng, Taq DNA polymerase
(Boehringer Mannheim, Germany), D/WE& 412 &3 % 20
ULE SEZAAY. AME-E primers T 2t

TNF promotor -857T/C

forward 5'-AAATCGAGTATGGGGACCCCCCGTTAA-3’
reverse 5 -CCCCAGTGTGTGGCCATATCTTCTT-3'

LT-a

forwar 5-CCGTGCTTCGTGCTTTGGACTA-3’
reverse 5'-AGAGCTGGTGGGGACATGTCTG-3’

Z%3 DNATE ethidium bromide’t 23
gelol Al 45% &<t A7]gEste] ERlsta &S AR 8 s
2v2y Hincll, Ncol Agt& 2(Boehringer, Mannheim, Ger-
many)E AHESFe] A Ed & TNF promotor —857-> 6% pol-
vacrylamide geldllAl 1A13F &<t 7|95 ¥ ethidium bro-

mideZ FAg F 2I5lal LT- o= ethidium bromide”} *

1.5% agarose

Table 1. Profiles of Subjects

Age at onset(years) 95+32
Sex(female/male) 29/20
Duration of disease(years) 42+37
Birth weight(kg) 33104
Laboratory data at diagnosis
HbA1c(%) 12.3£25
C-peptide(serum)(ug/dL) 0.6£0.6
C-peptide(24 hr urine)(ug/day) 10.3£104
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5% agarose gelollA] 45 FoF Ar|gFste] ARE g

5. TNF promotor -1031 C}SHM 2AM

o] g3ste] ®Asta, allele variant
substitution base®l AR A wpx|u} ko2 FAHE primer
&3tk -1031C/T thdd EAlel o]-gd -1031C ¥
AR -1031T AEFA2 9 primere 27 o3 2
Skrt
-1031C
forward 5'-AAAGGAGAAGCTGAGAAGAT-3’
reverse 5 -CCCCAGTGTGTGGCCATATCTTCTT-3’
-1031T
forward 5'-AAAGGAGAAGCTGAGAAGAC-3’
reverse 5 -CCCCAGTGTGTGGCCATATCTTCTT-3'
H|Sol ARl AHes 7217171 98t AmpliTag Gold pol-
ymerase2 ©|438}1th, PCR %714 annealing Al &%+ 62
T 39t PCR AHE2 2% agarose HollA A7|9%
ethidium bromide® @At 2H&H =E2AZ & ARKS A
o} szl Ze](298 bp)el PCR AtEo] EA|sH=x]o] uhe}
HHAAE AA A

Allele-specific PCR%

=

Eo]

58 ¥

= 32
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il Bk o] i BEAdo]l v oAbl
ol H]E—E two-tailed Fisher's exact test® ©]-&3}t} A}
H|(odds ratio, OR)E= WoolfHE& ©]&38le] Ailsta, #H&7E 0
= “”Q’O}E 7 §-oll &= Haldane's modification & %-&3F3Ath
aoge] el whel wgakA|
AL, P<0.05% AS-E SAASRE fofdt
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1. TNF promotor -857T/C SXX} C}&HM 2A

TNF promotor -857T/C 3 ttgAe] f-Axgz iy
FAA HEE 2y G diza Aleldl A fogk xpol 7t
UAHTable 2). E A E% we}l o (sub-
group) 2.2 Uro] B AH (AR TAH o]dF 74 o]F= i
73, A Al *é*é%l::-, XJE‘r Al FduwAg Aeddse 4%
of wel f-HA v e

zol7F exE sk e,
promotor -857T/C F3#} tdde Exv d44 4o o

01 /\]— .‘_E_/H o“

g fot Aolrt gldlew, A txay vudiE Zolrt
ﬁ}\g\)irjr.
2. TNF promotor -1031C/T ®&X} ClaM 2AM

TNF promotor -1031C/T A+ thagAd el faxg3 ¥
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FA Nles @A G gl AtolddlA freldk o)zt
UATHTable 3). A Al Gy ARNIToR HdF 3
Aol TT FAA4Ee] Nes 3 NEFo R

a2 ¥ FAEC B frefsH ;Mv}(462/ vs 76. /o,
OR=0.268, P<0.05)(Table 3). L&t} o] FAE9] T Uiy

2 s ymz] #xE9 vlaste] wkoyt {0 XPO]L
olygict kA g A¥ Aw Al s dEol ek vYie
25 ofitzbel TNF promotor —-1031 Ak thdAde] &3
frolgk Apol7b AT

e ol

3. LT-o ®¥X CIEN 24N

LT-o 32 g4 4283 dydtdx ees 33
T3 G R Atolol Al freld AolE Holx] XhTH(Table
4), & o] §A4x @AY EXxE iz EA wel xjolst

Table 2. Distribution of TNF Promoter -857T/C Polymor-
phism in Type 1 Diabetic Children and the Control Subjects

Genotype(%) Allele(%)
n
TT TC CC T C
Type 1 diabetes 49 20 306 673 173 827
Onset age
<7 years 10 0.0 200 800 10.0  90.0
=7 years 39 26 333 641 19.2 80.8
Puberty at diagnosis
prepubertal 33 00 343 657 171 829
in puberty 16 71 214 714 179 821
DKA at diagnosis
(+) 26 00 259 741 13.0 87.0
(=) 23 45 364 59.1 227 713
Controls 94 39 245 716 16.2 838

DKA : diabetic ketoacidosis

Table 3. Distribution of TNF Promoter -1031C/T Polymor-
phism in Type 1 Diabetic Children and the Control Subjects

Genotype(%) Allele(%)
n
ccC Ccr TT C T
Type 1 diabetes 49 0 404  59.6 20.2  79.8
Onset age
<7 years 10 0 55.6 444 218 722
=7 years 39 0 36.8 63.2 179 821
Puberty at diagnosis
prepubertal 33 0 36.4 636 182 81.8
in puberty 16 0 50.0 50.0 250 75.0
DKA at diagnosis
(+) 26 0 538 462" 269 731
(=) 23 0 238 76.2 119 8.1
Controls 94 21 302 677 172 828

"P<0.05, OR=0.268(95%
DKA at diagnosis
DKA : diabetic ketoacidosis

CI 0.076-0.950) vs patients without
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Table 4. Distribution of Lymphotoxin-a Polymorphism in A dEQT gl A fAeE fHEd 548 Helt
Type 1 Diabetic Children and the Control Subjects 9w oA A AR # 44 tlzwold TNF promoter
Genotype(%) Allele(%) o] -857T9 W% 162%=2 U tFx79] 17.3%< AL o]
" AA AG GG A G 7b §ldaL, -1031Ce] A= 172% 24 A& gz 12.8%
Type 1 diabetes 49 333 467 200 567 433 oF AT G R Ad, AAte) Ag 857Tel M=
Onset age 7b @lell A 17.3%, LA 27.0% 24 FFE zfolE H
<7 years 10286 714 0 642 357 9, -1031C9] WEE FANA 202%, RN 21.7% =
=7 years . 39 342 421 237 552 447 Ak S molnh Teme dFolu omel gk ol A
Puberty at diagnosis B -
prepubertal 33 323 452 226 548 452 2OIAE TNF promotere] st SAel wAbsh, <l
in puberty 16 357 500 143 60.7 393 Aol 18 B #FAENAE TNF promoter 37 tHa 43
DKA at diagnosis of we} FHEE Aol Aot He & & Utk 2y ol
O 2 22 00 83 04 W0 S gwae anaegd da ggel AR A o
Controls 94 277 543 181 548 452 A RAEEA, Be odld @4 ek gdd v1eH Zold
KA - dinbetie Fetoacidodie og AsAd dadE o Be B PPs ggow
g F7HERl A7 BaF slow Alsdrh
Aglon, A4 gz vusdE 2Fol7t Udth B Ao 18 dxd 3z Jked daEA AENESo
2 @E3sk 3252l TNF promoter -1031C/T ©dA EEXE=
= =t Yoy ABNEFoR BdsA] ¥ BAEN Hlulste] A
ol BT 18 dniom AF gy A dunA AE
HLA class I 99& Agtel §44(genome) 7hed] by oo WAR WAGANE Gudy Aeddses v
we fARst wel Q= oo shed shbEA, thE a4 oA &2 eI Alulste] T 2 @3 TNFY 5ol #
Qew wawshe] 100 AT Be sAdSo] EAscim @ AEHY, AW A uiy ABRNEZOR WA HohselA
E o] geloli A ANTEWS(ascade)dM, @FFuy A T T W A GF Copeptide wEIFH WA, A€
(heat shock proteins), TNF, LT-a, allograft inflammatory ol gagel o wer], dsfEel o St S wllvs
factor-IATF-D3 & el 8 9% wrgo] vy we ga P % B2l 3 R F ol AL 5% el
A7b EakEel Atk MHCS HLA DR/DQ Sdx ojsle] ALE 2& i@tk = Jackson 57 FmiA AENDZ
18 gxwe] 244 SA4R2A class M 99, 53 TNF =% DG Sholsol A AZAEZIFAICA)S 97 ¥ =oha
=W ogdolo] =AH T Quf 10 sttt olelgt AMdE we] o dye] AL TNF pro-
ol#] 714 A7bHel Asho)A] TNF ZAASe therst wo] moter —1031C/T thddol p-AlE &4 £ W<l
So] thekst AWSelA B 9lSo] ey gAwe D WEe] AR S #dso] 19 Gkl Y ¥d el 9
ol AA oW o] WA AxpelA el WhsiAE Wate ey Fe WAE 4 A TFeAdE AAEHa & ¢ A
3 QA 93 gtk TNF -308G tgfdzte] 25 weloae 88, LT-ef A4 S7k= G didixdast wde] gla
we Azbae] Aste] e FAAE 84 AxmA w7 E B8 wde dA7dA LT-o® ¥¥ proinflam-
AH T Yot o] fYGARY] HlT Eokolo A wjg uirh matory cytokines®l Cdo] g-AX &£ Aaddy} wEo
#7 Nishimura 59 Q¥ 18 2wy @xely TNF S0l Rusi b ojejd a7 g5 ms) 22l 13

promoter®] -857T, -1031C, 28] LT-a*A tgadAxte] v T FAelA LT-exAS W=7t =7 825 90v= Nishi-

w7b folal Bee wumstam guh @Al -857Te -1031Ce]  mura 509 AAE gubd el 19 Pwe) 24 A
promoter activityl taiAE AFsSwuitt okzhe] zolrt oAl & AWEtE W 2 FEA FErh B ATddA g =l
By AP gz o] F ggadds BE TNFe o LT-o U84 2¥es d2 AA4A7 wasie] zo)7h gid
ARG T AR d oz mRe] ARl 18 I, FFAANA o faA OB 13 Fmye) WAt @
=R B TNF &017F S7kH o] e A3 #de] des  #

J
& = RAAQI
Iy dle] Aolr] WAl 18 FaHs gtz 3 A ARSHG .
A}o] AF A= TNF promoter ~857C/T¢F -1031T/C 72} Whichelow 5%& 18 g% 3219} A4 A LT-¢
o] AWMy Bl ¢8-S Ho] Nishimura 509  H9 LT-o 24 g8Ae #A7 A= Abks A 2
AAE Gt 18 9ol Z25Ade] tisk HLA DR 2 DQ  LT-a #H %42 F4x ogdA A0 9&] dde B Hol
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olel g4 HLA dulAE (haplotype)oll d&& o=t 7F

AL A

=S

TNF9] €A1 TNFR1¥ TNFR2¥ TNF$F LT-o & #
Z%th TNFQ A&t dkg-e tii& TNFRI1l 28] o]Fo]
A3, TNFR2+= TNFE %38lsH= TNF antagonist 7153 Al
X ¥WolA TNF9 TNFR19 H3z28S 73Al7]1E TNF
agonist 715% SAlol zta gickar @5 % Nishimura 5%
< TNFR1 #3179 promoter %99 -383C dlH/FAA W=
7b 18 dxa @xbsclA ZvkEe ded], o uldfAbet
TNFR1 32 &8 F7h7F A= #aso] kil stk
go] G FAdA = 844 TNFRL
Bad Bullo 527 Fer
nandez-Real 52¢] A# 37 dxsh=d], o]= wFo] TNF7}
B-AE £ 2 Iuuo FHS JiEgste AxtEA 243

s ARl S o 4 gk
gy @A MHC Jell e FHRrE da-Edded o
gk ghAgh ARo] oA glo] TNF % LT-a F4X ¥
18 Jxie] #AAgd e AT =T oz 2!
th. A= HLA-DRB1x0405¢F -857T uWl@f-#z, 18
al
2|

n)

N
L
o
=)
o
w
2,

HLA-DRB1x09¢} -1031C g2} Alele] AitAde]

B
3L 9tk Hamaguchi 5°7¢ gE<lo]A] TNF promoter T84

13 Fxye] #HEAAS HushdA, ol 74 HLA
class T % class I t8-fdztete] AdEPel gk o]}
ol A¥eta sk a2 13 9w TNF promoter Th
Pgzrel 5949 #HAGE Hste k¥o] FUHHoR HQ
g AoF AlmETh

g Aol 18 DxHolA TNF  promoter -857T/C,

-1031C/T % LT-«
ol thgAgol
TNF promoter -1031C/T
18 duie 54

A GRS B Az ARl
[e)

[e]
-
P

=z tg 7]»_,_/H

ok fU 2 rlo
J N
2 o
i o

o2
_(‘>£
dr

2 H: s 2o 18 dxHolA TNF promoter -857T/C
9} -1031C/T ¥ LT-eo 32 thgAdz AdyiaAdae] #4

e st sk
W 1Y JaoR ek we Lol 49i(olo} 201, ok
20%)3 44 tixE Umel B4S A DNAE FEee

Korean ] Pediatr : Al 48 ¥ #| 8 & 20054

t} %3 DNA°l thale] allele-specific PCRH< ©]83}¢]
TNF promotor -1031C/T t&4dS, PCR-RFLPH< ©| 83}
TNF promotor -857T/C, LT-a F3A t@dAS A8t
A 1} St gz AlelollAl TNF promoter -857T/C,
-1031C/T w349 Exe Aol7t gtk 59 433 &
Aol we} olit(subgroup) & EFIINS uf A Al FH
A AeEToE Tdg x5 A TNF promoter —1031C/

o]

2

T v¥EA TT FdAEHe] W=yt dulyd ASNIEZFoR
e ore S vkl {FoshA Skth(P<0.05). v
2 H BEAEN ol A tEA Aleldle #EAe] ¢l
Atk E xRS} g2t Alele] LT-o F3#F thdAe] BEe
Aol 7k gllom, A B #AaAdE glddch

A E:0] AFE F3Fe] TNF promoter -857T/C, LT- @
FrdA v de] g AolollA 18 dmwe] AwWdsedy &
ol gleS ¢ & JArt 23y TNF promoter -1031C/T
0Ede duld ASNESE 22 18 dure 54 94
Fell FEAE v F de FAF IR AZEn
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