FRpRGE - 7 LV E—%F, 57(Suppl. 21) : 27-32, 2012

57 (Suppl. 21) : 27

1. 1>2—04x>

4) |L-4"

AR AT

Key Words : IL-4, T cell helper, Th2

i U & IC

1L-41319824E (2 Howard & PauliZ & - T B #ilg
ORFERFE LTRSS EH6, Bl
1454 K F-1 (B cell growth factor-1 ; BCGF-1) & ¥
Eh Tz, ZIZFEFE I Vitetta & 131gG1 & 35
E$ 5K T & L TB cell differentiation factor y
(BCDFy) % [fl5g L722. #0% I b idm—05
TTHAIEDPHEHLPIIZEN, BSF-1& w9 &
S, 1986 EICIE TR - BT
LEBEFNRIO—2 v 7 E3089, LItk B AR
PAMC S & F SF RMKIC LT, EWiEEs
HHEZETHLERIIRY, Ay -1 F 400
DHELTHEBREINEI )L 572,

IL-4DH85E & EEE#RAE

L4133~ ADOHE N Kl 20 0> 7+
WARTF FEETI0EOT I VI GRS
%455 E20kDad E MM B E T, N AU
A EET A, b MLAZIMEO 7 3
PO EN, 2 5ATIC N BEEEARM 2 E
THY, FEEMICIE IR A ML VITEL, T
HREBIIE A IORT L4 DON) v 7 A &
FNEDR SN —THh 5 TET 57 (Available
from . URL : http://www.nchi.nlm.nih.gov/

1 IL-4DILF4EE

Structure/mmdb/mmdbsrv.cgi?uid=57232) .
UAZEEST HHEIZE, AW S=THIEOH
TH LA T20% 71y hOMEE(Th2
Ja) %) v SigRa B~ L 8 —T MR (Tenififa) A
Mmoo, A€ —EITHR, NKTHRSEET
5. ¥/, —HOCDSTHIM, ySTHifg2S b4
ETEILPELEINLZEFALNT VRS,
oA N A ETRBDA S b EE SR,
AEwiiiRG, BFIRERER, IFERERZ QAL
5. ILADE <R E LT, TPRENELD
12 B H T N5, 1413 BHBEOIgGLE
IgEDEEZHF T 5. —F, THIEZIOT LT
HAERT & LT < & RIS Thifg o5 1hi#ig
BXUBEEICE L L b, o~ 3—T
Jaiox LTI Esigic@ < 2 e Babh s, 10
43z a7y —7, BRI OO b E &2
FA5ZEDMLNT VS, $72, [L4D LT —
AR, I F /A b, BiE, A b

* JLA4.

#+ Masato KUBO, Ph.D.: TR BRI K A& fr k£ Wi i 5 TR BE 3250 (89278-0022 B H 1 [L1I%2669) ; Division of
Molecular Pathology, Research Institute for Biological Sciences, Tokyo University of Science, Noda 278-0022,

JAPAN



57(Suppl. 21) : 28

MRPRSEIE - 7 LIV E - 575 FEHIETS

¢  IL-4Ra

Differentiation

Proliferation

STAT6 pathway

\/

2 ILARBERENT 2Jak-STATY T FILEER EIL-13ZFBEK & OBR
vC I y8H, IL4Ro : o $H

O — il 7 EE MR DA O Ic B ER L T
BY, IAZERLRAREERRFOLELONS.
L7 2 —&o T IRE
ALV Ty =327 730 —ZET 518
Lery =B, VY FTHAILAZTLT
BEMAEEEE o EIL27 7 3 ) —12HEmD
L7y —Thby8#Ho2 00 bH I Ty
5, ALY Ty =X TR A NI AV ZHEED
BHTHLMBIDONEKRIZL DDV AT A ¥
BAEP—EOMRTELET A1y M 2
b, MifgmEEo C Rmli it Trp-Ser-X-Trp-
Serir b2 A=y F(WSKy 7 2) #4¢
AT 599, qffs yEOMBERNE T2
¥ v % —FJanus kinase (Jak) 7¥&4 3 % Boxl
EIFEN D HHMAHFAEL, o y8EICIZEN
FhJakl & Jak3ASHEE LT\ A, yHIZIL27 7

) —ck@EO LTy — T, IL2, 14
IL-7, 119, IL-15, IL-21i23f § 5 L2 74 —T %
fEONLERGFTH DB, FO0, yHEOBERE
) U SROFE BB BT EE LR b
DTEPL, COBRETICEEEFOL M,
BELGGEASESRITI LD, yIEE
T XPREERIMET LI 06, X RbhE
S8V AR SR AN AE (XSCID) O JH HE(EFTH
5 ZENFER S LT 101D,

Jakl & Jak3® T it 12 i signal transduction for
activated T cell (STAT) & FE N 2 BB W T-554F
FELTEY, IL4ESTAT6 % G LT 5 (M 2).
STAT613120kDa>5 7 5 45FT, 4 FPIISH2,
SH3#E N A A ea AL vV wyn— ~NJy 7
A =T Yy o AEER T, R
L IR TR, STAT6 F i3 Ml B PIC
ET2D, [LAY ZFAISEAENS L4+



Clinical Immunology & Allergology May 2012

75— o HOMBEANEBICNET A FO Y L
BT YERIL S, STAT6IX#O0T-Hkiz
TS ASH2EE 2~ C o i) Bk L7
FOIVICKEAL, BROFOL UERER Y v
i sz bz sl ) UL 7-STAT6
B E A~ L, VB LT e
SHofEW % o CHRT 2 BHKEHETS. 28
thE 7% - /-STAT6IX, B~NEBATL, BERT
& LTHERET % (B 2). STAT6%FDSH2, SH3
MR AL O FFICIIDNA L AT 5 HIEATE
HELTHEY, CoFEBEI4E0F 2 AEE
% A 2GAAXXXXTTC & 72 A FEH] & 303k L
TDNAITFEST A EATE, REMICENE
T OEBELMET A Il 5 (M2). $72,
o SHIIIL-13 L2 T —ICBWT LN TBY,
F D74 L IL-1313STAT6 % /09 5 ¥ 7 F
wHELTWED,

IL-4:E1=T

4% 32— FT5EEFE, £ MTEESF
R, U ATRBLEREOAKIII-FEN
THEY, FOMEFIIINAL FFTh2HE D 5
EENLTA P A VILSRIL 3% E0EE - T
Wi ehs, T2 A b A A vy 5 A% —5EE
EEZ BN T WA, Zh L EEICE Tl
DFACNARE - TEE % Il 5 B E L T
By, DNAZGRBEEDNase [IOHH3 4 &2t % 7R
TER AR (HSHEE) & L THEmrsns. 2
NS REEEIIIAREE eV HEESMR -
TH Y, conserved noncoding sequence (CNS)
LD XIENTWAWSE, Th2flilan gt #E T
B ERTGATA3: &M, 7/ A LICEET S
INHREEBICHET AZ LT, F08
LB Z I L T 59,

B BE

1. BHRICWT 2@

IL-40 B flifg x4 % & & S8 2 ke o
GAAAL v FOHETH B, L4TFILE B M
Ja 2 A/E R L CRIFEEHR 2 GUITIC AT S & B HE
HEB, HMBERERIgM> S & SIZHEAA S
& Bl G2/SEAIC ¥ CHIBL R & AT 3
LY, ZDZEHn, IL4iE BMlCx LT

57(Suppl. 21) : 29

WIRT & LTEH S ebh s, 72, 20
& X0 B MR IgMEE ML A & 1gGl, IgERE
M A A v 3 5207, #HEE B M AgGl
RIgEREET B 72121, CDAPSD Y Z T
WHEVEE LR L, 0729, BilladsIgGlRIgE
RELET B 720121%, CD40-CD40LIZ £ 5 THl
e BHilsoMTOREPlLEL L L. 11412
Y oT) VEMLERN, ¥E 84T 7-STAT6IS,
IgEB(ETRED T VN — BB T D R
WESICHEL, mEBE*FHET 5. BEEYI
RNA/DNAEW #1E5 Z L1250, IgEE(ETHE
DAL v FEETCRIoopZ KT 5. CD4ORH
DY TF Nk, ZOERKDNA% loopoutd 5 Z
&, BRAB OB EY & Eo T {200
WVESEMEE 259, F/, IL-43%1-8 B
WZERH LT, MHCZ 5 A1E, IL4L £
¥ —, CD40# L TIRBMEIgEL /¥ — L L
THISH N5 CD23OAIEREIZ BT 5 RH ¢ 15
T 58 & & oo,

FD10, ILAREB~ T AT BARICBT
5IgGl IgED AR s, & (IKIgED Z
FAAA v FIEESTLEISEV, 2O L
6, IgEDEEITIZILADRI Mt & 7 22,
F7, LALIL2IOWMAE2/KIET 57 AT,
IgM7ZHAFAEL, D7 I ADED SN
ZEmh, FEOIZ FAAL vFIRID200
AT IAVOHAGTHLETHIBSIND L EZ
Lih,

2. IL-4iZ & B3Tha L&

THESILA% EETEDL AN ZALPED
BHoPIZENTWAEDHTh2HIETH 5. Th2ik
F 4 —7 THilg 25 5L 5 6% H 5. Th2
~OSHEGERRICBVLTIE, THlEL v 75 —
(TCR) &/ L7 HURRIC X 2 Ty 7 &,
[LA—STAT6 % A L7z A4 N4 v 7 F g
BOWEHIEEIL SN, BERTGATA 3N FHE
Enr®, ZoOEERTOEAIETh205b#E
RTHNELEE B2 s, SlikED <
AF=LFal—F—EZOLNTVEY, &
BENT-GATA3IZ, [L4AEEFHOICREELTF
OrueFoBERR(LEZ LI LICLY, Th2
SALERET 5 & L b, THRICBT 5114
P % G5 52029,



57(Suppl. 21) : 30

GATA-313 2 2 Dzinc finger N A 1 > £ DNAKE
G FAL YO GD5FT, £OFFBIETh2MlE
2RSS & NIL-4—STAT6 & NFxBREE DG HALIC
X o THIB XN, NFcBIZp55&p65D 2 B4k
25 7% HEERT-C, THIIRICBIT 2 NFBOE
PAkiz, TCRO T CCARMALIDBcl0E D&E
THEIND V7PN EH Y 7V 5T-CD28
76 OPE3F F—EOIEBALTHIE S T
Z D72, NFkBZ/RIBT 57 A Tid, GATA-
3P T Th2GEATE Z 5 %2, GATA3E
BTG E e BZBR D 2 DO FOE—F — 8
FIELTED, LAY 7V TIEEESILASTATE
RN TaE—% —Thh.

3. IL-4IC & 3 2 DD AN —T RO &I

LA Th2 b 2 REICHIB 3 525, —FT
o> THEFEH 71 v M owh U CEmEe 6 <
DIV NGO AP HRIE KIe % FHH R 12 I
9 A fillfE T Mg (regulatory T cell ; Treg) 2347
L, TALMIIT X o THENRBERTIE
HoN— L &N HOCHUES T 5 Rs AT
ENnb. TreglZidMlR ¢t 5418 & TGFBIZ
& o TEBINHIR % 2T 55585 1 7 Dinduced
Treg (iTreg) 733 5. IL-4lZiTreglZxf L Cofiv 3l
FIEME L, FoxpRidin vitro, in vivow 3
NIZBNTHRD LN 59,

AN —T #FIZ 1R IL-2, IFN-y, TNF-o % 25
5% 7y FThIOHFEL AL TWA, Thl
WIL-1212 & TH LRI & LB~ 8—T
JTHH., FDEPIT, Fik =T H
DY Ty ME LT, IAA7R FEIEET H5Thl7
DBEENRE 2N TS, Th17IEIEPIME ot
TLHERIG, EREICRT 2R 2 &AL
B RO i 5 —F T, HOREMWRKIGIC
BWTHHLHBRREZEDZEVFHLPITS
NTETEY, FOGERTGFREILGIZE - T
B S Tw5b280 F7- FRTIETRY U8
MRETH A VOSEICHAT A T HlTERE
AV —T Ml (Trwflif) & 01T, B Il Z 4T
REEDTE L 79 A<ilifa~ & 2L &+ 5Thl,
Th2, Th17t B R 2 A& 2 FEOV TRy M &
LTEESNTVEY, L4, Zhbalss—
TR LT H ISR 2 o 2 L% 5
nTwa, Thisgfbicet LT, MiERRZT5

PRPRSEIE - 7 LV —H E5TE BT

DCIcfli< Z &tk b, DCAL DIL-12FEE % H]
#9525 2 L2 & D Th1s b & #dls 5. Thifile
THMAL T Y —FHEBL T35, ThUIIL
LB L Ed S, ThITRETAIL4L+
TH— IR L T W RWT EA6 A, —h,
[LA4EFTh1705b b R CHIFIT 5 2 LA 6N T
BY, invitroTaI=E & { Th17% HMLFEET S 72
DT, ILADFEEZ PR L 2T UE% 5 72vsy,

RAREE &

TIEFIE D85 ¥ A ATh2R GO F~Em$
HIETRIAERLELTED L{AbshTn
0N, HEIr0 7Y YIgER A LTERILT
VIVE—EETH S, IL4IIgED L % filf
TLIehs, [L4ADELREERAERITIgEREE
CHArE VA, IgEICE o THRIAIET L
- BICIIOE, BB 7 MY E
R EVFHLH, EEAIB W TIgER, &+
CHRHEEELTORECLIEELRVAY, 7
LV —BEOMBRICIET L VF U ERNIgE
A HEE CAAAE T 5. IL44, BAIJB @ &%
a7 VBIETDOV GAAL v T EOER
ZL, BHiE,rL0IgEEAZHET A 2 &1
HRO@EY TH 5. pEhE S hzIgER i
FHEET ALY —ILEEL, ZPDIGER
T VOV Y isEE A L TR 2 i AL A &
RIS Y, REXFETHLAY I,
nAfahy Ly, MREERERT (PAF) 2 & D
(LW EARL S, KERRC2ED 5. £
7z, IL5IC & o THFE - ML S T b
FEEERIE, MR T N Mg kORI
WIRE L, WERTERET 52 &I &) RIE
FIE2 &R, BEMMEDIZ LTS
B INAmMERAELLIIRSY A IV ATHT
LI H B, ZOBHENHLTANAT 7 F
& o TTh2ffiansFhig & h, Th2Mifas s
FHTh2H 1 b I 4 VIE R BRSOl e
WPER L, REKE, FoEBBEOIE, MK
BOWREEFRTS. —F, BR-HH - F
Bl v A 3T TAT - AT - KRG E
FAHFLS CHIE T B I T B RGBT
1203, B L D EASNAPRIIKET L%
ERIDDES LTwA, 20720, BillfanE



Clinical Immunology & Allergology May 2012

W T DY T AXA v FIZE L
A ORIRORLE %5, T2, ME LD EE
ENIBERLTANVALYHEEND Y VA
BT A RERBIC O IEIES T 52 L
b, INHILAR Lo THIH SN TN A,

X ®

1) Howard M, Nakanishi K, Paul WE. B cell growth
and differentiation factors. Immunol Rev 1984 ; 78 :
185.

2) Isakson PC, Pure E, Vitetta ES, et al. T cell derived
B cell differentiation factor (s). Effect on the isotype
switch of murine B cells. ] Exp Med 1982 ; 155: 734.

3) NomaY, Sideras P, Naito T, et al. Cloning of cDNA
encoding the murine IgG1 induction factor by a
novel strategy using SP6 promoter. Nature 1986 ;
319: 640.

4) Lee F, Yokota T, Otsuka T, et al. Isolation and char-
acterization of a mouse interleukin cDNA clone that
expresses B-cell stimulatory factor 1 activities and
T-cell- and mast-cell-stimulating activities. Pro Natl
Acad Sci U S A 1986 ; 83 : 2061.

5) Honjo T, Yaoita Y, Kinashi T, et al. Structure and
function of interleukins 4 and 5. Acta Paediatr Jpn
1987 ; 29 : 546.

6) Yokota T, Otsuka T, Mosmann T, et al. Isolation
and characterization of a human interleukin cDNA
clone, homologous to mouse B-cell stimulatory fac-
tor 1, that expresses B-cell- and T-cell-stimulating
activities. Pro Natl Acad Sci U S A 1986 ; 83 : 5894.

7) Powers R, Garrett DS, March C]J, et al. Three-di-
mensional solution structure of human interleukin-
4 by multidimensional heteronuclear magnetic reso-
nance spectroscopy. Science 1992 ; 256 : 1673.

8) Harada N, Castle BE, Gorman DM, et al. Expres-
sion cloning of a ¢cDNA encoding the murine
interleukin 4 receptor based on ligand binding. Proc
Natl Acad Sci US A 1990 ; 87 : 857.

9) Idzerda RL, March CJ, Mosley B, et al. Human
interleukin 4 receptor confers biological responsive-
ness and defines a novel receptor superfamily. J Exp
Med 1990 ; 171 : 861.

10) Sugamura K, Asao H, Kondo M, et al. The inte-

57 (Suppl. 21) : 31

rleukin-2 receptor gamma chain : its role in the
multiple cytokine receptor complexes and T cell de-
velopment in XSCID. Annu Rev Immunol 1996 ;
14 : 179.

11) Nogchi M, Yi H, Rosenblatt HM, et al. Interleukin-
2 receptor gamma chain mutation results in X-linked
severe combined immunodeficiency in humans.
Cell 1993 ; 73 : 147.

12) Jiang H, Harris MB, Rothman P. I1-4/11-13 signal-
ing beyond JAK/STAT. ] Allergy Clin Immunol
2000 ; 105 : 1063.

13) Nelms K, Keegan AD, Zamorano J, et al. The IL-4
receptor : signaling mechanisms and biologic func-
tions. Annu Rev Immunol 1999 ; 17 : 701.

14) Loots R, Locksley RM, Blankespoor CM, et al. Iden-
tification of coordinate regulator of interleukins 4,
13, and 5 by cross-species sequence comparisons.
Science 2000 ; 288 : 136.

15) Agarwal S, Rao A. Modulation of chromatin struc-
ture regulates cytokine gene expression during T
cell differentiation. Immunity 1998 ; 9 : 765.

16) Willson CB, Rowell E, Sekimata M. Epigenetic con-
trol of T helper cell differentiation, Nat Rev Immunol
2009;9:91.

17) Finkelman FD, Katona IM, Urban JF Jr, et al. Sup-
pression of in vivo polyclonal IgE responses by
monoclonal antibody to the lymphokine B-cell
stimulatory factor 1. Proc Natl Acad Sci U S A
1986 ; 83 : 9675.

18) Jabara HH, Fu SM, Geha RS, et al. CD40 and IgE :
synergism between anti-CD40 monoclonal antibod-
ies and interleukin 4 in the induction of IgE synthe-
sis by highly purified human B cells. ] Exp Med
1990 ; 172 : 1861.

19) Noelle R, Krammer PH, Ohara J, et al. Increased
expression of Ia antigens on resting B cells : an ad-
ditional role for B-cell growth factor. Proc Natl Acad
SciUS A 1984 ;81:6149.

20) Oliver K, Noelle RJ, Uhr JW, et al. B-cell growth
factor (B-cell growth factor I or B-cell-stimulating
factor, provisional 1) is a differentiation factor for
resting B cells and may not induce cell growth. Proc
Natl Acad Sci U S A 1985 ; 82 : 2465.



57(Suppl. 21) : 32

21) Kiihn R, Rajewsky K, Miiller W. Generation and
analysis of interleukin-4 deficient mice. Science
1991 ; 254 : 707.

22) Das J, Chen CH, Yang L, et al. A critical role for
NF-kappa B in GATA3 expression and TH2 differ-
entiation in allergic airway inflammation. Nat
Immunol 2001 ; 2 : 45.

23) Zheng W, Flavell RA. The transcription factor
GATA-3 is necessary and sufficient for Th2 cytokine
gene expression in CD4 T cells. Cell 1997 ; 89 : 587.

24) Kurata H, Lee HJ, O’Garra A, et al. Ectopic expres-
sion of activated Stat6 induces the expression of
Th2-specific cytokines and transcription factors in
developing Th1 cells. Immunity 1999 ; 11 : 677.

25) Ouyang W, Lohning M, Gao Z, et al. Stat6-indepen-
dent GATA-3 autoactivation directs [L-4-indepen-
dent Th2 development and commitment. Immunity
2000;12:27.

26) Lee HJ, Takemoto N, Kurata H, et al. GATA-3 in-
duces T helper cell type 2(Th2) cytokine expres-

BRHRSRAE - 7 LV E— R 5575 BRI

sion and chromatin remodeling in committed Thl
cells. ] Exp Med 2000 ; 192 : 105.

27) Das J, Chen CH, Yang L, et al. Critical role for NF-
kappa B in GATAS expression and TH2 differentia-
tion in allergic airway inflammation. Nat Immunol
2001 ;1:45.

28) Pace L, Pioli C, Doria G. IL-4 modulation of CD4*
CD25* T regulatory cell-mediated suppression. J
Immunol 2005 ; 174 : 7645.

29) Bettelli E, Korn T, Kuchroo VK. Th17 : the third
member of the effector T cell trilogy. Curr Opin
Immunol 2007 ; 19 : 652.

30) Diveu C, McGeachy M]J, Cua D]. Cytokines that
regulate autoimmunity. Curr Opin Immunol 2008 ;
6:663. ,

31) Chapoval S, Dasgupta P, Dorsey NJ, et al. Regula-
tion of the T helper cell type 2(Th2) /T regulatory
cell (Treg) balance by IL-4 and STATS6. J Leukoc
Biol 2010 ; 87 : 1011.



