B REERMARAHES 35308 Bl PRI5ELH 29

IL-4 Bl 70t —2—28 L 1 BIEERE & OREHE

/NI

A Novel Polymorphism in the Promoter Region of the Interleukin-4 Gene and Association with Type 1
Diabetes Mellitus

Tomoko Ohkubo (Fourth Department of Internal Medicine, Saitama Medical School, Moroyama, Iruma-gun,
Saitama 350-0495, Japan)

Interleukin-4 (IL-4), one of the key regulators of the Th1-Th2 balance, promotes the differentiation of CD4"
helper lymphocytes into Th2 cells. It is assumed that the Th1 predominance over Th2 has an important role in
the development organ-specific autoimmune diseases, such as type 1 diabetes and Hashimoto’ s thyroiditis. In
the present study, therefore, we investigated the possible role of the IL-4 gene in type 1 diabetes and autoimmune
thyroid disease. First, we screened for variations in the promoter region ( position—1,105 to+38; +1 = translation
start site) and exons of the IL-4 gene in 24 patients by PCR direct sequencing, and detected five polymorphisms:
C(—589)T, C(—144)T, C(—33)T, A363T and A8411C. Among them, A363T and A8411C are located in introns and
were not further analyzed. Genotyping of other polymorphisms were performed by PCR-RFLP on 114 patients
with type 1 diabetes, 92 patients with Graves’ disease, 57 patients with Hashimoto’ s thyroiditis and 221 control
subjects. C(—144)T is a novel and relatively rare polymorphism, and it was revealed that the distribution of the
C(—144)T genotypes was significantly different between type 1 diabetic patients and control subjects (p=0.0035);
the CT genotype was observed in six type 1 diabetic patients and one control subject, and the remainder were all
CC genotype. The frequency of the CT genotype was also increased in patients with autoimmune thyroid disease
compared to control subjects, but the difference was not significant. No significant difference was observed in the
distribution of C(—589)T and C(—33)T genotypes between patients with type 1 diabetes or autoimmune thyroid
disease and control subjects. Then, effects of the C(—144)T polymorphism on promoter activity of IL-4 gene
were assessed by luciferase reporter gene assays. Transcriptional activity of the —144T allele, both stimulated
and unstimulated, was significantly lower than that of the —144C allele. These data suggest that the C(—144)T
polymorphism in the IL-4 gene reduces the IL-4 synthesis and contributes to the development of type 1 diabetes.
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FHRROBEE DGR T H % 1= 1 BIKEFRYS & [ Thl
BN TH O, Graves s Tld TSH L & 7 X —Filkic
K % FURBR O 3 B BOADRIK T b % 72 8 Th2 (B T
HHLEZLENTWER, Graves JBEIC DWW T I Thl

& Th2 O THEE L TWS E DG H 5.

AW TIE, Z5 U7z Thl1-Th2 NS AT 5
KFOHRTIL-4 ICEH Uiz, BRCERz& 51, 1L-4
1% Th2 #ll 2 ~\ D 771k D key regulator T&H D, T
NOD ¥ ZICBWT IL-4 D 5IE Th2 2 1 T D%
RS RGH LY, BHREORIER T2 b
MEE TN TWS. F, i Tl natural killer T
(NKT) o> 1 ARG 72 3 35 B OSSR B E D
THHEMEH TN TV S D, ZOEH L LT NKT
MfEE O D IL-4 AL FHAEH TN TV S, NOD
XU ATiE NKTHIfdOB A XU NKT MgV 4
¥ R TdH% aGalCer D5 K O 1 BIBEPRIFFIED
e Nz OMENH O, Flcbk Ml TE 1
HIEPRR 35 T NKT fifah 5 O IL-4 3 ihiied 5
BN EDWENSH B,

L7elo> T, IL-4 IdHOREERBB XU LVF—
EEROEL R RMELE T EbNEH, 9Tl
AN TEBERATIC B W T, IL-4 BInFE a5 B
ik 5q31-33 fHIEK & &8 M, Crohn 35",
1RIBEPRAG™, B Qo HURBRIE B0 & o gAY
WMEINTWVWAS. 51, ThETICEL OHE
WIL-4 Bl 2R LB e OE Z MG L, IL-4
BIE 70 C(—=589)T, C(=33)TD 2 DD %R
(single nucleotide polymorphism: SNP) I DWW TXUE
XM, IgE OFEE, RIETERGRE & OREMNHE &
NTWB*P, —J5, 1RGO FEAEIC B S % i
{61 UTHLA class I 157, YAV VEILT,
CTLA-4 Bz EDPMEETN TV BEHN?, IL-4 58
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TEZMEDOMEZEDRNEDWE? DN B5DHT
H5. iz, HAREERIRBREIIOWTS, 1L-4
BAGT2M e OBEEE MG LRG3 H 20,
IV ARELNTVERY
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DT OE—R—FHED allele HE, HFXU2) Fhb
allele A IL-4 3815 7 OEEBIEIEIC 5 2 5520 DWN T
ATz, 5T, HAREERIRIEE T H 2 BAN
N O Graves JRICDWTH, 1) 1 AEERBEEEIC LI
LIXEPHEE LTIIET ST &, 2) Th1-Th2 /T
ZADENDNEETH D, L4851 & OHBIMEED
nNTtnscehs, VEBERFOREETIVE UTH
BT allele BHEZFHN, EREMA Tz.
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JW 114 5] (2 D 5 B Graves J5 S HHE] 9 B, KEAIR S
{151 14 %), Graves J5 92 Il (1 BELFEIRIE S HHH72 L),
RaA 57 91 (1 BIRE RIS S OtHR7R L), B KU RIS
(arvhro—)b) & U THEREEDOMZICK D #E
EEDNDERT VT 4 7 222 ], 1 BIREFRIE DOZWIE,
islet cell antibody (ICA), #1 GAD Hiifk, i U R
C- X7 F F, I XU American Diabetes Association
DHA RSA > 72", Graves Jm, KAIKRDZ
Wrid HUIRIRAE Z: & OIR G, HUIRIR#ERE, HUKER B
ayitk i a s 7)) Uik, iAo ay— L
Uk, PLTSH Lt 72 —Hifk), BEREATRAEICX
DiTo Tz 7235, AFZEE, THERIRE X OB S
PHEDRIEL K UHERICEI S 9 28 TOM%E) & L
TARAMMEE R DARZZITTV5.

H &
(1) 4/ Ls DNA
77/ I DNA IZ & D1k & © Wizard Genomic

DNA Purification Kit (Promega, Madison, WI) 7 >
TR L.

(2) ZEIDEER

1R PR 24 Bl D 1IL-4 8+ 7 X /32— F1H
1 (exon 1-exon 4) £ Z D7/ E— X —fHBIC DOV
TEROBRD DRI OREZITo T2, T
AX—L L TTablel D 1~7TZH VW THEIET Nz
PCR £ %) 72 dRhodamin Terminater Cycle Sequencing
Ready Reaction kit (Applied Biosystems) 7 F| \» T
Dye Termination & Jx % 17> 72 O %, ABI PRISM310
Genetic Analyzer # W T DNAE#E Y — 7 V A 7%
17 - 7z. PCR D KSZEMEIE, 95°C 11 77D hot start D%,
94°C, 177, 54°C, 30 ¥, 72°C, 1 53 DY A 27 )L 7% 45 |,
72°C, Tk L.

(3) IL-4 E-FZ2RDE2I1EVT

T E— 2 I AETS % 2RI DWW T 1 BUHEIR
Ji 114 3], Graves ¥ 92 ffill, K&AYR 57 5], *5E 221
Bl % %5 & LT, PCR-RFLP 1% U 7= BESE AR AT 72
frolz. —EDZANTZ O F F Ty HIRRREEY)
Wi 28, PCRIC 35U T mismatch primer 7
i U7z (mismatch #id/NXFTR9). C(—589)T
IZ DWW primer & LT TAAACTTGGGAGAACATgGT
1 & U TGGGGAAAGATAGAGTAATA 7% Fivy, 95°C,
11 %7 @ hot start ® 1%, 94 °C, 1747, 44 °C, 30 #,
72°C, 1570 A 7 )% 45[a], 72°C, 7 %7 C mismatch
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Table 1. PCR primers

Sequence

Up CACTGACTAGGAGGGCTGATTTGT
1 Down CTTGGCAAGGTAGGTCTATTCTGA

Up ATTTCAGCCTGGGTGACAGAGTGA
2 Down TGGCTTTTTGCTTTGCATAGAAGG

Up ACTCTATCTTTCCCCAGGAGGACT
3 Down GTGAGGCAATTAGTTTATCAGGAG

Up TAGAGATATCTTTGTCAGCATTGC
4 Down CAGAGTCTTGGTCCAGGCAGAAAT

Up GCTGCTCATCAAGGACTTCTCTGT
5 Down CCCGCTCGTTTTCCATTAGACAAG

Up CCATTTGTCCTCCTGGAAAGAAGA
Down TGTTTAGAAGTGAGGCTGCTGTCC

Up TGGTTTTATAAGTGTTCAGGTGAC
Down GTCAAGTAAACATAGCCAATACAT

PCR %175 fz. HIMEE%E Ava Il Z W TC, 37°CC 24
K[ PCR EVI DO b 2170 7214, 3% 7 Ha— A7)l
ICCykdE), SNP DHIEZIT> 7. C(—144)TIZDNVT
13 primer & LU T CAAGTGACTGACAATCTGGgtTAA
5 & U CTTACGATGCAATGCTGACA %Z H W,
95°C, 11 57D hot start D%, 94°C, 147, 42°C, 30,
72°C, 157DY A 7)U7% 45 6], 72°C, 7 %7 C mismatch
PCRZ 11 > Jz. Wl BEZFE Hpal Z 1\ T, 37°C
T 24 K[l PCRPEY) D Wbk 217 - 72 %%, C(-589)T
ERERICHIE LTz, C(=33)TIC D\ T & primer
& L T TAGAGATATCTTTGTCAGCATTGC ¥ & T
GGGGGAAGCAGTTGGGAGGTGAGA % vy, 95°C,
11 77 @ hot start ® %, 94 °C, 173, 46 °C, 30 b,
72°C, 159D A Z7)V7% 45 8], 72°C, 74T PCR %
17V, HiIBREESR Ml 1 72 W, 37°C T 24 W#fi] PCR
FEYIOWML T o 1214, 7 Ha— A7) Tk,
SNP OH[iEZ T > 72

(4) ERERGRDLEE

C(—144)T £ 12T T allele 213459 2 EH] &
BA LR WVIERNC DWT, 1 BUBERRSS DR IR G (GEIE
MR, GAD Hifk, T1A-2 fifk, BERBEFEIEE, BHA%
FEMEHRIR B O S OO A TE) I DWW TR Uz,

(5) Luciferase reporter vector D{ERK

C(—144)T £ Rl 7z & 203 ~—50 16 % 5-GGG
GTA CCT GGA AGA GAG GTG CTG ATT G-3 MU 5
-AAA AGC TTA CGATGC AAT GCT GAC AAA GAT-%
VT PCR CHIE L7z, 2 blicidZhZ N Kpnl,

Hindlll ¥ 4 FZ2EALTH 5 (FHEB). D151
bp D7 < %7 A k7% pT7-Blue Vector (Novagen) I
vr7ru—=rr Lk, 0%, 75 AIRDNAD
PCR FEYINC tH2K 9 2 $fi ABLAER 79 DSBS DR E
7% dRhodamine Terminator Cycle Sequencing Ready
Reaction Kit (Applied Biosystems) Ic X O {77z, Mkt
B R E NIz 75 A X ROH ARG 7% Kpn 1
& Hind III TY] 9 i L, pGL3-Basic vector M ik X JU
W7 2 7—EHEE T EROIIVF IV ra—=2 T
YA MY T r7a—=F L.

(6) Dual-Luciferase Reporter Assay [c &5 ZE D
KaerEMT

Jurkat T i A2 13 RPMI 1640 medium (SIGMA, St
Louis, MO) I 10% FBS (JRH Biosciences) , 100 U/ml
Penicillin, 100 pg/ml Streptomycin, 0.292 ng/ml
L-Glutamine (Life Tecnologies, Rockville, MD) #{E&
UTeis gl 2z VTR Uz, Jurkat Tfifa%z E5do
LA T 24 FER B ££1%, RPMI 1640 medium T,
SRIE L, #94x10° fHOMAAIC 24 /T L— M T, (5)
TPER U7z IL-4 7' & — &% — i % pGL3-Basic 7
A RFDNAIWKCY T 7 a—=7% L J luciferase
reporter vector Z 1.9 pg, WHHFEE L TYIT A
2 )T T — Yl s T 7% & T pRL-Tk vector 7z
00% pgDliEZI T ATz L. bT
VAT va ik e U TlE X-tremeGENE Q2
Transfection Reagent (Roche Diagnostics, Indianapolis,
IN) ZH\Wiz. DNA, SR 727 v a Vil
B ORGRIC T 4 Rl && L, b AT/ v 3
YRIGZE AT T, MEEAEZINA X 512 37°C
5% CO2 T 24 K5 L, HyEAH E LT 10 ng/ml
PMA fz T 1uM Ionomycin (SIGMA, St Louis, MO)
ZHNTE5IC 16~ 18 K& L. £ D%z
BN LUARZVIVS T 2 o—EBiEEE T I A X)L
¥ 7 = T — i % Dual-Luciferase Reporter Assay
System (Promega, Madison, WI) & Gene-Light 55
Luminometer (¥ 77w 7 =ZFF ) ZHTHl
ELT.

TR ARART

% 7 (allele,genotype) D E D EIC DV T I,
Fisher DEEHRE 2 X 2) HBWVIE y * BETIi- 72,
APPSOV T tIETZOHEEE T LY.
BRR T — Z DRI BN T, /78T A MY VT —
ZIEH DN tBE, JE/ST A MU AV T— R
Fisher OEEME (2 X 2) Tf7> 7. Dual-Luciferase
Reporter Assay Difili 13 S AGMITE 7 80 #r (repeated
measures ANOVA) I X D & L 7z. #EFEF R &
StatView J 5.0 (SAS Institute) Ti1->7z. HEAL )L
& p<0.05 & L7z



32 KR BT

D

(1) IL-4 EEFZRORI)—ZVT

1 ABEPRS 24 SR L, IL-4 87RO 5 i
IKOWTELE T EZHOMRKRZ{To78 T A, 5 LifiH
i C(—589)T, C(—144)T, C(=33)T, ZE2x 7V Fifi
DA > b EBIc A363T, HF4 7V Y EiidDA > ha
RIS A8411C DEFEE 5 DD SNP ##R¥ 1= (Fig. 1).

(2) IL- 4 BEFZRE 1 BRERFESLSUBSREN
FIRBREE (Graves &, 1B49%) & DEEDIRET

IL-4 {575 FRfEBICEET % 3 DDZRICD
T PCR-RFLP % 17\, genotype 35 & OF allele O 4
JERpERtE O ba—)LREOR T Lz, 2hb
3DDEZANTDONT, C(-33)TZ A& C(-589)T %
B e DRNCROEEE Al 2R T, C(-14)T 2
Ao 2 DD W &3 B I3 ER D 7
o7z (Table2). £9, 1AERIE > Fa—)LdD
T, C(—589)T ZRDMHE ( genotype 35X U allele)
WKCEEZZRD AN > T2, £z, Graves Jin, [EAK
KOWTEay ba—)L etk L CERIOMEICH
B ERD o 7z (Table 3). ki, C(—144)T %
FNZODOWTIUE, Tallele x> ba— U Cld 221 i)
161 DFRITERD Tz DI xt LT 1 AREFRE Tl 114 il
H1 6 51 32, genotype I 35T id CT genotype A
1 AIBEIRR CHBEICHEM L (p=0.0074), allele IZ 3\
TiZ T allele AY 1 BIBEPRIFE THEICHEML T\ iz (p=
0.0037). Graves J5¥H X UCHEARICIHBNTE Tallele D
BEIZ Oy ba—)L LR THEIML TWiehy, BEE
3B > 7z (Table 4). C(—=33)TZ M Tl C(—
589)T M L [ARRIC, 18UBEIRps & 2> b a—) LR
TEZHIOHEE (genotype 35X T allele) I H A2 72378
7otz (Table 5). 7535, Graves i, REARKIC DN
T, C(-33)TZH L C(—58)T £ & i jH §H
RNE# D=8, AREAEBEEN RN EATHRINT
728, C(=33)T ZHOfENTIIf bk - I,

C/EBPm (white)
AP-1 (shaded)

(3) ERERIGRDLEE

C(—-14O)T Z R D Tallele 7 £ 5 4 % £ 6
ERE Lz B 108 il & o [ T Il K 15 72 b g
U7z, FAEFH, GAD ik X U 1A-2 Hitko A fE,
H 2 FIRIR B S 5f 0
AEICBVWT, 2HBEICAEREERED NGNS
(Table 6).

(4) C(-144)T Ic & BEEFEEDELDIRET

C(—14OT 2R DEEEIHMEIC MIE T B2 MG %
7e, IL-4 85+ 5 EFiHEKD—203 ~—50 Dldy) 7%
luciferase reporter vector T& % pGL3-Basic I FHAIA
# dual-luciferase assay system C luciferase 7 7% 7% ]
E LT, THilEkO b~k T % Jurkat ffdiC
BT, —144 50 T T 5 pIL-4—144T (3144 7
i/ C TH % pIL-4—144C ITEERT, FREIGHEDHIL
i (p=0.0189) & HIIHEE (p=0.0434) & LITHRITEKT
LT\ (Fig. 2).

z =

e TR & 51T, 1RGO RIS 38UV TR
JEH MR T H % NV S— THIFED Th1-Th2 /NF
ANEEEEZEZ 5NTHED, 1 BEREORIEERE T
WK B MRS X9 % T MG ES D Thl /81 77 AHVE
wqEND. S, HAIEThI-Th2 X5 > A5 9
LZEETOHRTIL4AEEFICERL, TuoE—4%—
THI K O exon EBTICDWVWT DNA Y — Y Al & %
ZHRIDA ) ==V T k1757, ZTORR, 5DD
SNP %877, ZOHD 2 DiF IL-4 BT DFB
IZBA5-9 % Al BEME DR intron S NICIE(EL TH D
0D 320D SNPICOWTHE 2175 F.

3DDERDS B, C(-58)T LA L C(-33)T%
BHNZOWTIE, HEEOMEEZZHTINETICE
SOMENHB. £, Thb2DDZHFEHE
AR P DO BIRIC B © 589T/—33T 35 & UF—589C/—
BBCD2DODNTORALTNHNHZ T EHMEETNT
WIEBE SRR L ORGHZ BT & FEIREDHE R

Transcription

TATA s

+1 ;
% Exon 1 TExon 2 H Exon 3 Exon 4 }i
| C(33)T | | A363T |

Fig. 1. Schematic representation of the human IL-4 gene and its promoter. Transcriptional factor binding sites and exons are
shown as rectangles, and positions of the five polymorphic nucleotides are shown as dots. Transcriptional factor binding sites,
C/EBPm (white) and AP-1(shaded), overlap and include the C(—144)T polymorphism.
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MRENTz, R EDOEICDWTIE, I IgE O
B, KETMEDY, 7 RE—MEERY Lo/
HARE I N, T oICEE BT % —-589T Bl H
luciferase 757 CTHIE U 7z #5535 M 2 —589C fids1 Xk

Table 2. Linkage disequilibrium of the IL-4 gene polymorphisms

Polymorphism C(-589)T C(-144)T C(-33)T
C(-589)T .
C(-144)T -0.15
C(-33)T 24.83 -0.64

t-value was calculated by the method of Mittal. When the t-value
was more than 2.0, the linkage disequilibrium was considered
statistically significant.

LMEET B LWV BB B, o kld, 7LV
F—yRBICHBIF S Th1-Th2 /35 > A D Th2 \D R
W% IL-4 OREHY ICEHRTEZEDOTHB. &
5T, TULIVF—EEBOT ) LT A R ORI
Ko T, IL-4 BT ZEHFTRMIK 5q31-33 X NEZ
A TRBEZ MR T O E LTy VT
Nz, UL LD S, IL-48EFEmE, 7 FE—
PERZ R & OBBEIC DWW TIE, 15 E AR %057,
IL-4 812 FICBEd 5 IL-13 @IE o 2 R oY
EZTRBILZMEP EH, WEFaVEUT G
BoN TR, 1REERES XU H e FRIR
PREBICDWTIE, HAN 1 EUERSEIC 38UV T IL-4 i
L C(—58NT 2 & DR ZFED TV E WD s
NH0*, EEEP MBS E O R RS
#T—589T allele WA EIC DV E MG E nih 2,
ZOBOEZEBOMFT TIEIEHEENTVEY. SED
KL OMETE, C(-58DTZMIBXT C(-33)TZ

Table 3. Genotype and allele distribution of C(—589)T polymorphism of the IL-4 gene

Type 1 diabetes Graves’ disease ~ Hashimoto’s thyroiditis Control
n=113 n=89 n=57 n=207
Genotype
(&0 9 (8.0%) 14 (15.7%) 3(5.6%) 24 (11.6%)
TC 53 (46.9%) 43 (48.3%) 32 (56.1%) 105 (50.7%)
T 51 (45.1%) 32 (36.0%) 22 (38.6%) 78 (37.7%)
p value 0.3401 0.6213 0.3653
Allele
C 71 (31.4%) 71 (39.9%) 38 (33.3%) 153 (37.0%)
T 155 (68.6%) 107 (60.1%) 76 (66.7%) 261 (63.0%)
p value 0.1601 0.5001 0.4759

Data are n(frequency) or p.

Table 4. Genotype and allele distribution of C(—144)T polymorphism of the IL-4 gene

Type 1 diabetes Graves’ disease ~ Hashimoto’s thyroiditis Control
n=114 n=92 n=57 n=221
Genotype
cC 108 (94.7%) 90 (97.8%) 56 (98.2%) 220 (99.5%)
CT 6 (5.3%) 2(2.2%) 1 (1.8%) 1 (0.5%)
TT 0 (0%) 0 (0%) 0 (0%) 0 (0%)
p value 0.0035 0.1544 0.2998
Allele
C 222 (97.4%) 182 (98.9%) 113 (99.1%) 441 (99.8%)
T 6 (2.6%) 2 (1.1%) 1 (0.9%) 1 (0.2%)
p value 0.0037 0.1554 0.3006

Data are n(frequency) or p.
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Table 5. Genotype and allele distribution of C(-33)T
polymorphism of the IL-4 gene

Type 1 diabetes Control
n=114 n=221
Genotype
cc 9 (8.0%) 19 (8.6%)
TC 50 (44.2%) 106 (47.7%)
TT 54 (47.8%) 97 (43.7%)
p value 0.7761
Allele
G 68 (30.1%) 144 (32.4%)
T 158 (69.9%) 300 (67.6%)
p value 0.5373

Data are n(frequency) or p.

Table 6. C(—144)T genotypes and clinical characteristics in
Type 1 diabetes patients

CT genotype CC genotype
n=6 n=108
Age at onset (year) 36.5+14.1 35.6+16.6
GAD antibody positive 66.6% 65.7%
TA-2 antibody positive 50.0% 22.2%
Family history of diabetes 16.6% 38.0%
Associated autoimmune 33.3% 20.8%
thyroid disease
Data are mean+SD, frequency .
p=0.0434
02r p=0.0189
\
2 015+
=
3]
<
9 ol
s
<=
]
O 005-
0
pIL-4-144c pIL-4-144T

Fig. 2. Effects of the C(—144)T polymorphism on promoter
activity of IL-4 gene. The 5’-flanking region of the IL-4 gene
from position —203 to —50 containing either —144C or —144T
was subcloned into the pGL3-Basic vector (pIL-4-144C and
pIL-4—144T, respectively). Transcriptional promoter activity
in Jurkat cells was compared by dual-luciferase assay system.
The experiments were performed eight times. The activity
of the —144T allele, both stimulated and unstimulated, was
significantly lower than that of the —144C allele.

AL 1 BEEIRNR 36 & U H et FIRBRE R (Graves
i, FEAE) & OREIZERD T, TNHDZHIE 17
MEPRIE,  H Ca IR EOFIEICE S LTV
ATHEME IR RN EE 2 BT,

AR TITo R ILABIEFEZEROA ) —=
YL EKD, FTICWMEITN TV S C(-589T
2 C(-33)TEZRICIA, aE—Z—fHEikicc
NETICMEDZWHEZHTHS C(—14)T 2 R
HU. COZHID—144T allele (&3 > b1 —)b 221
FIHR1IHNC U ENEVREE DT> h,
1 BIBEPRIE Tl 114 il 6 BIICEESD, genotype, allele
EELERICERTH > . Graves 5, HBANKFICH
WTE—144T allele (ML TV 72h, HETEE
Mo fz. C(—144)T & C/EBPm ¥ & U AP-1 &
9 2 DDRE R FHE A ERAL A E 7% o Tz B8 D AR I
W70 (Fig.1), C/EBP B, NFAT, NF-Y, HMGI/Y
BREMERTZTEMNENTVEY. C(—144) T Dz
BYEM 2 METd % oI IL-4 8ZF 5 FiRfEE -
203 ~—50 DO ER{L % pGL3 -Basic vector O lucifease j&
G+ EFRICHAIAF, dual-luciferase assay I X % 16
HEiTote. 1 RIMEREICE BICEHEEICRD b N
C(—144)T Z2 0D T allele DEH| 7 #H A AL TZ plasmid
Tl C allele DECH) 7% fH A A A 7Z plasmid I FEER L T
HEEIEENERICEW S EAVRENTE. LEDAST,
C(—140)T £ D T allele T 13 IL-4 O #5 5 1% M HME
FU Th1-Th2 /35 > AH Thl BHiANEL T EDEZ
5N, £OT &N 1RIER & OREO P TdH % Al
AEMEAVRE X N7z,

AW T, 1 RERS & DS HEENE L, R
D ARSI OSSR R T H % H OOy M IR s
B C4OT R L OREHE MG L 72hY, T allele
O IF H A EHIRBRR B THEINL Tz
BETR Aol Fhz, 1BRERIFEMICHENTC
(14T £ D T allele DIFHH & IERAE E DGR
LR UTey, FYEER, B ORGSR, BERRS
I, H CE IR RS IO A R EiIcE £
RS Eh-Tz. TOT klix, C(—144)T ZARIHED
MEII LR TIRETH S 1 B RE S & U A st
FERBRRBICBWTHE O RENVE DT RV b2
HRLTWs0ohs LNy, LML, C14DT I
R IR 72 2R Tl & % BV IL-4 ORI DK R
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