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CCR4 is a chemokine receptor selectively expressed by Th2 cells, regulatory T cells
and skin—-homing T cells. We have shown a potent therapeutic effect of a small molecule
CCR4 inhibitor on Th2-induced airway inflammation in mice. We have also shown that CCR4
and its ligand MDG/CCL22 mediate immunosuppressive interactions of dendritic cells and
regulatory T cells in mesenteric |lymphonodes. Furthermore, human oncogenic viruses such
as EBV and HTLV-1 common |y induce expression of MDC/CCL22 in infected host cel |s to attract
Th2 cells and regulatory T cells for immunoevasion and virus propagation

AT TERA
(SFHAL - M)
B MR & &t
200 74HE 6, 000, 000 1, 800, 000 7, 800, 000
200 84 4,200, 000 1, 260, 000 5, 460, 000
200 94FE 3, 700, 000 1,110, 000 4,810, 000
AR
R
woRt 13, 900, 000 4,170, 000 18,070, 000
WFTEsy e« E R

Pk o7 - fiH

¥—U—F: CCR4,

WFSRERRES: - 7210

CCL17, CCL22, Th2, Treg



1. WHEPAR SO 5

CCR4 I3 T Ml R IZ X 0D TIIRAYITFE
BLTWBTrEIA VZRIETHD, KR
T #lifz Cix CCR4 1% CD4+*CD8+4# 7 )V IGME
& CD4+> v 7 VI DB FETHEBL L T
5o FIZDIVH RThHDH CCLLIT &
CCL22 IZ MR o b Rz fm o itk 4 i
TORBINHE SN TS, T LTHET
IED@EIRE 2172 CD4+ > 7V T
fel iR CRDER (B ORI B —
Y DRRE) #3%1F 5HH, CCR4 1L CD4+
> 7 VEEYE T AR O B 0 D BTE ~ DO BB
5452 LIck > TADOBRICEER
TEN XTI s, Ln
L7226, CCR4 /v 777 A~ ATD
FEHTCIX TR IR IS R & Ao SR 135
HENTHELT, ZORFITWERZ+H7IC
AEA STV RV, TR QR T fifa
TlX CCR4 DFREHLT LV X —MEAIZ R
53472 Th2 Ml 52 SO 2 i) 3 2 il i
PET 48 (Treg) . CLA Bt K & Ha101E
AE Y —T Hifa7e & CRIICEELT 5 =
L INTWD, £D7zd, CCR4 D
FHIZZ NS ORED THIY 7% v hd
e EHACBHR L TRV, F22hb o
T HifaY7&y hosbe 1y 70 LT3
BIMRHIE STV D SRS D, RIS
Th2 T» CCR4 %#Hin 6, CCR4 |% Th2
OGRS L BHEICERLTEBY, 20
728 CCR41Z7 b & —MEf G -0 B &
DT LIILFX —MEEBOIEFREN L L THE
HENTWS, LHLARREL, IKRNTO
CCR4 R B D 2GR Z DOEENZ O
TIHHWELZRALRENEL, ZDD
CCR4 DA FiHRER X OV FREE T ORI
TENZDONWTIIWE L+ BRI IE R -
TWRWNEWIDONRFRTH 5,

2. WHED B

CCR4 O/ERTOEIIER & R%EE %
RS2 L2 HNE T 5, TDZHDE
HRHEAELTUTOLDEHE LT,
(1) ~TADT LLF—HKHBETF/ILTD
CCR4 SR AV Sy 7 P A &2 FH N T TR 52
Bk, (2) CCR4 BRI~ T AZ MW
figtir, (3) RIEREFLMEIZIS51T 5 CCR4
U RORBLE ZDOERENOFNT, (4) ¥
AV AJEGSHIREIZ 381 D CCR4 Y T R
FEHL L T OB DR,

3. WHEDTTIE

1) %537 CCR4 BHEHIDA Ak

T A KT R340 [E B AP R
(IO x| K57 CCR4 [
N-pyrazinyl-phenylsulphonamide {t.5%
(2,3-dichiloro-N-(5-chloro-3-(2-hydroxy
methylphenylmethoxy)-2-pyrazinyl)-
benzenesulphonamide) % &k L7z, BHE
FOREEHITIMT (Nard BFZERT) (2
FELT,

2) BIERET V=T ATxY % CCR4 %
DB

INTT AT K D BRI B 2k Dk
B L ONEHERET L A{ERL L, CCR4 %
DFEBL & BEN 2 fit LTz,

3) Wi ' T L~ X% %5 CCR4 B
FDIRHERN R DIRES

YU RAEF/NNLT I (OVA) TEAEL
7ot%. OVA Z50E K 0 # 0 I L &REET 55
Bk % % N C CCRA FHE A DT HE DR & i
L7,

4) BFBACLDRERIEET /L TD
CCR4 2 DB DT,

OVAKFEATCR F 7 v AV z=v /<
7 A (DO11.10 TCR-ap) 2 HifHE L7z



CD4*T #iffla%z 1 > v h v T Thl H 5%
Th2 25k E L2 &ICETFBA L, OVA
ZRIE KD &R L CORIE S ¥ D RIERIEE
T IZE T % CCRA [ EHI DOIEH N5 1
L7,

5) b MEETD CCR4 52D&E|,

b MESZHHETOCCR4 U H v FOFREL
& E DB G LT,

6) 7 A L AREYAHIE T D CCR4 R DA E,
EBV. HTLV-1 72 & O EYSHifa <O
CCR4 V v FORBL L ZOREIZ MG L

77

4. BFGERRE

1) {43+ CCR4 FLEF| Compound 22 DA ik
7 b TR B O ST E R
(ZH3 X K57 CCR4 PHF A Compound 22
HER LT, £ LTI ® Compound 22 7
CCR4 (ZHimeD TR AV I Al Al A 2 PR
HIZ BT RTDIEDA V2 RIR % W
LI N TV RAT 27 B2 MO/ VE N
THERR L7z, F 72 Compound 22 (X~ AD
CCR4 (2 L THFENRZ R Z L& & ff
L7z, & Z T Compound 22 % HWiLiX
CCR4 DM TOREREH L FEER AN W HE T dH
HEBZ B,

2) RJGRET IV TOMG

NC/Nga 3 X ' BALB/c ~ 7 A2 % FW\C
NT7 2 DNFB OH I~ KAEEARIT &
LM R T VA {ER L7, DNFB
i 1 BOFE T4 6 BOKEEAIZ LY
HIr o R & i IgE D F B 78 R 1374
BTz, F Z TG SR A R RFR I B
L. RT-PCR ZHWTIT_XTOFrEHA
SZRERB L OEERTENA  ORBL R
Hri7z, £ofE%, CCR1, CCR2, CCR3
DRBLEF N H LN, TRIZK LT
CCR4 DA & 372388 EFIFERD 7 hn

S, ¥ r7rEIAICEHLTYH
IP-10/CXCL10 MIP-1a/CCL3
RANTES/CCL5 72 EDOFEL EFH N B
7., CCR4 U I v FTh b
TARC/CCL17 . MDC/CCL22 D3Hl EH 1%
Ronghnotz, FZTCRIINT T U mE
% C FITC TH RO 21T - 7203, 1F
EFRIBRDOFER TH o To, ZILH DFERND |
INTT VBT K D~ U A DHERIWE R JE 2%
Tt FOT FE—MEER DO+ FIRET IV
EIEE xR E L, L EOfRMT &
kL7,

3) Wi EET L TOMGT

BALBlc v~ 7 ZAZFJIE 7T /L7 I OVA
& Alum T 2 EGE L CURIEL ., BRAGEM
IZ OVA % 3 HiEfiifk b L CRIERIEZ &
BT oW EETVEMER L, 2L T
Compound 22 % HWCTIHEEN R ZMET L
=, BT LVFREST 7T L DR
REDE =& — TITNR DB A b H RN EIE
HICELTCLESRZ, ZTOZ b,
Compound 22 (31 > E R TIEEEEIZR
LEMRYDEENRDD Z LN oT,
ZZCCCR4 VU # v RIZHT HHATOIR
WEN R AR Lz, £79°51 TARC #iikDzh
REMTILIED, 2T VFRAET T T
& BIPRAERE D = X — TIXIR N R4
<HEbNeotz, £ BAL HORFER
MR OEIZ HIEE A EEITR LN
o7z, S HIZREROMET %51 MDC Hiik T
HRRFH L7223, RV IZER LR TH -
oo TNOHOREMNG, ZOMEET LT
I3 CCR4 R DR G-IV EHE S v, 21T
D+537%e FOREET VLIS ARV O
TIX7pn s &l L=,

4) HURRFEM T Ml 150 % T oM
OVAFRFEPITCR N7 v AV 2=/~
7 A (DO11.10 TCR-ap) ZHWT, FA



— 7 Tl A E A E I L 7B 8 R0
H &2 Thl, Th2, Thl7 (Z/fbsH7e,
ZOREE, Thl 1Tk 612 CXCR3 %, Th2
3B HICCCRALFELT H Z LR S
720 £7- Th17 ¥ CCR6 X° CCR4 % Bl L
TWiz, £ ZTHAR BALB/c v 7 X122
noo THkEY 7ty hEBAL, BRXUE
MIZ OVA 5 L CRuERE B LTz,
% L C Compound 22 |2 X DG E %
L7z, TOfER, Th2 2B ALz~ T A
THEFEMIZ BAL O U L /RER & AFIRERD
RSO A S =) R KOE B O] 23
RbTz, FEREORERITH TARC fifkis &
Ot MDC itk THEL Nz, T D DO
Ko, CCR4 #3819 5 Th2 IZ L H50E
RIE TIXMEDNZ CCR4 7 DN AN IR R
R D L D HER ST (B YE ) .
5) £Dfthd~ T ZET /L TD CCR4 £ D
BB O fpT

N8 S TITSRERIS & & b ICHRE A
HEETH S, Indoleamine 2,3-dioxidase
IDONWX R F R 7 7 v &L TE XL
SUERERT HBETHY | SEIHII
TERT 2, BEREY ) (MLN) ORIk
#ife (DC) 1% IDO ZHERAICRBLL TH
V. FTZOEMHITIE Treg BFIEL T
5T ERRMEENTZ, #LTMLN ® DC
T IDO FHUZ I3 Treg ® CTLA-4 & DC
? BT OREIOMAAEHNELTH D Z L2
Treg F7RH CTLA4 RE~ T A TRIN
72 SHIZDCITHEOBMinZERL
72, CCR7 Y #7> K® CCL19 THIIK X
n2o& CCR4 YW NMDC ZFEAL, %
AT K-> T CCR4 (D Treg % JAIHIZE)
B¥sLEx iz, LT, MDC-CCR4
B2 DC & Treg D AEMEMICEETH
% Z &1L CCR4 R~ 7 A TILMLN H D
IDO BBHEDC 23T 5 Z LD HIRIB S

iz, Zo X912, MLN #® DC IE Treg
DYER T IDO Z MR IZFHL L Z U3
BT OREERICERELEEZOLND,
6) b MEBICHIT D CCR4+Treg D EE
DIRFL

— XA IR AR A Lo B R R & B 2
HNTNWD, LnLZns, —EOf Tk
2R DOIETHZE T Mifa (TILs) 285 S 4.
ZO XD TR TR IV L
RENTND, FxlxV o EKIZMIC S
7ZHEEE (Z<IZEBVBETH 5) TO TIL
RHIZBT DDA L ROEEERFL
Too EOFER, PARIZK L T3 % TIL
D% < 1% Thl Ao CXCR3 Z#HL L, Th2
o CCR4 Z B4 2 Ml T T2 Th -
2o ZZTCXCR3 DV H v FOREBLZH
L7225, MIG/CXCLY O3 HL K
G E DT A o —< Tl < BT
Hotz, —Ji. CCR4 DV H> K MDC D
FEELL— B OBRRAIL & i 2 Mkl 7,
bz, RIZ Foxpd D Treg DR %
Bt L7z, Treg 135 5%4% CXCR3 51k,
#1 50%75° CCR4 Bt T o 7o, L L7
5. Treg DRHITHFHICHNIDIZE LW E D
TR, 201D Y o RERREICE AT
B ClL. 2480213 % Thl Bl T Hifao
HERE 2 INHIT 2 72 D DD A 1 = X LHE
ETDHENRBINT,

AN ERREIC 31T 5 Tlls O P4
L OB ZRF L7z, TILs IFA hr—=
(ES-15 E5 ) L x X b (EFFEN)
R LT LTz, ZORER, A hr—
<D WIERA D CDS+T Hifan¥k, B
X 0% Foxp3+Treg T ZD H HDOK
60% 7 CCR4+ Foxp3+Treg DN T14 &
KbHbMEELTWE, ZLTAar—~<
CDS8+T #il/CCR4+Treg 73 &30/ 72
MILOTFHKFTh -7,



7) UA ARG T CCR4 R DOBE
Fx XLARTIC EBV B B Mifdi EBV
D a— R HERFIEELRE - LMP-1 12X
% NF-«kBIEMELIZE D CCRAD Y H o R
FEIZ MDC %2 KEIZEA L TWD Z & 21
5202 L7z (Nakayama et al., J. Virol.
78:1665-1674, 2004) . & Z T EBV 540
i BAE B M fe i 224 © D TARC & MDC @
RH AR L2, T OSSR, LMP-1 BBtto
KRIUFESE R Z—2 L < TARC & MDC @
FEBIN R BV, F I 1L CCR4+
FOXP3+® Treg NEHIZE L T\ 5H Z &
st L=, EBV+EEAIIE LMP-1 @
EHIZX Y CCR4 V> REFEEL, £
\Z& > T CCR4+Treg #8HE L THEED
o BEAIARAR 2 ] LT D 2 EVRIE S
niz,

EBV &R LA~ _A T A L XD CMV T
A VA EGSHIIIE MDC Z5BLL T<
5, LT CMV ®=a— FT 5iEl 1
UL144 78 NF-«xB O#EMHAL %4 LT MDC
DRI ZFEETH, LnLizns, CMV
YTl NF-«xB O7EMAL 2 #0925
IES86 & [RIFFICHILL TV 523, IES6 IE
UL1441C & % MDC O FE 8158 4 ] L 72
WZ kb, F2iE MDC YeEe—HF—0
NF-kB %4 FiFEfEICAFET S CREB H o
FNREBEETHDZENRHLMNE ST,

R T #lE A LR O JFRIK 7 A LA ThH D
HTLV-1 1358 /) 22 8 BYEMEA LK - Tax % =
— RLTW5%, Fxix HTLV-1 E&4 T fl
[ZKED MDC Z AT H Z L& R Lz,
Z LC MDC ®%8li% Tax (12X %5 NF-«xB
DIEMALE T LT T D Z & 2R LTz,
F7-HTIV-1 3BT ) —D 7 A L 2R+
TIIRG = D TR < . B ITHIak
VBT T D 2 ERMBNTWVD N,
HTLV-1 &Y% T #fiaix MDC Z#PEAT % 2

LT &V CCR4 BPED T ik % J&) FH I I
OMED THEE L, £ X - T CCR4 Batk
T MBI AYIC HTLV-1 2425 2 &
DR S ATz,
INHORERNG, b NOJEE Y A LA
ORI 7 A IV A TRt 3 4m L
TCCR4 VA FaHEBLL, £NIZL-T
Treg X° Th2 Z@ERAIZENE L THIEDR
P AR 2 i U720 . (RN CORGIE
KIZENLTTND T EDRBE LT,

5. ERRERLE
(RFFEAREEE . WFSE 003 M ONHLEERTFZE 3 12
=)

UdEisam ) (GE 71F)

. Watanebe Y, Katou F, Ohtani H, Nakayma T,
Yoshie O, Hashimoto K. Tumor-infiltrating
lymphocytes, particularly the balance
between CD8+ T cells and CCR4+
regulatory T cells, affect the survival of
patients with ortal squamous cell carcinoma.
Oral Surgary, Oral Medicine, Oral
Pathology, Oral Radiology, and
Endocrionology 2010 [Epub ahead of print]

(EHiA)

2. Onodera T, Jang MH, Guo Z, Yamasaki M,
Hirata T, Bai Z, Tsuji NM, Nagakubo D,
Yoshie O, Sakaguchi S, Takikawa O,
Miyasaka M. Constitutive expression of
IDO by dendritic cells of mesenteric lymph
nodes: Functional involvement of the
CTLA-4/B7 and CCL22/CCR4 interactions.
J. Immunol. 183:5608-5614, 2009. (&%
A)

3. Ohtani H, Jin Z, Takegawa S, Nakayama T,
and Yoshie O. Abundant expression of
CXCL9 (MIG) by stromal cells that include
dendritic cells and accumulation of
CXCR3+ T cells in lymphocyte-rich gastric
carcinoma. J. Pathol. 217:21-31, 2009. (#
)

4 . Saito K, Torii M, Ma N, Tsuchiya T, Wang

L, Hori T, Nagakubo D, Nitta N,

Kanegasaki S, Hieshima K, Yoshie O,

Gabazza EC, Katayama N, Shiku H,

Kuribayashi K, Kato T. Differential

regulatory  function of resting and

preactivated allergen-specific CD4+CD25+
regulatory T cells in Th2-type airway

inflammation. J. Immunol. 181:6889-6897,

2008. (&FiA)

1



. Poole E, Atkins E, Nakayama T, Yoshie O,

Groves I, Alcami A, Sinclair .
NF-kB-mediated  activation  of  the
chemokine CCL22 by the product of the
human cytomegalovirus gene UL144
escapes regulation by viral IE86. J. Virol.
82:4250-4256, 2008. (& #HifT)

. Takegawa S, Jin Z, Nakayama T, Oyama T,

Hieshima K, Nagakubo D, Shirakawa AK,
Tsuzuki T, Nakamura S, Yoshie O.
Expression of CCL17 and CCL22 by latent
membrane protein 1-positive tumor cells in
age-related Epstein-Barr virus-associated
B-cell lymphoproliferative disorder. Cancer
Sci. 99:296-302, 2008. (#HiH)

. Hieshima K, Nagakubo D, Nakayama T,

Shirakawa AK, Jin Z, Yoshie O.
Tax-inducible production of CC chemokine
ligand 22 by human T cell leukemia virus
type 1 (HTLV-1)-infected T cells promotes
preferential transmission of HTLV-1 to

CCR4-expressing CD4+ T cells. J. Immunol.

180:931-939, 2008. (A

(%K) Gt 81F)

ME B, KK B2z, & SR BA
PR, PR JNEE, FRIT B, 8K
— B OBE T MK E 04T
FRERPESGERAE X5 CCR4 FEHIZED
EH1 % 59 B AHART LLX—220Fk
ZErfii ke (CERE 20 42 10 H 29~31 H,
FKH)

L E, I wH. Bl ER B
JII ZA O B, BEALL kﬁ
EHEH M. BE MEE. PR KRB
(iR EEsE EBVAB Al U o/ SEEFESE 12 33
FAEERRIR T EA L DFEBL 67
[B] 0 A e OFAk 20 4F 10 H 28
~30 H, 4 HR)

il BEFE. RO B, I BB
FEOAR kﬁyﬁﬁ o = L o
R MRE, &E &  TCCR4 %3814
% ATL & CTCL \Z331) % Fra—2 DR g F
Bl 67EH$W%A“A($ﬁ20
4o 10ﬂ 28~30 H, 4 =)

BIL & el %K CCR4 &
HTLV-1 j&%e, ATL %2340 2 29 [B1H
ARRNE « FAEESS CERR 2087 A 8
A~10 H, Hx)

Nakayama, T., Hieshima, K., Jin, Z.,
Nagakubo, D., Shirakawa, A., and
Yoshie, O. Role of Fra-2/JunD
heterodimer in CCR4 expression and
cell proliferation in adult T-cell
leukemia. % 37 [l H AGBEEEHRE-
RS, PRk 19 4 11 A 20~22 H

(R0

6. FiE JNKE. il R Bl A

F#JL & THTLV-1 ® CD4+ T #lifa~
DB BIT DT EIA L NTEIA
ZRAR CCL22/CCR4 D#&E|] 45 55
BIHAD A VA2 S . Rk 19
10 H 21~23 B (ALIR)

7. il KR, MEONEE, & . BA

P Kl Bl & (L AREE,
H OMEE, BIL & [Fra-2 & JunD
D~F XA ~—% ATL ffzsi 5
CCR4 %8l L Mijatsi 2~ R4 %)
66 [B] H A v i PR 1942 10 H 3
~5H (i)

8. HE MEE Hll FEE RALR K.

Al E1. & B, 21 &
HTLV-1 Tax # & M7 =+ ﬁ4/
CCL22 » HTLV-1 #J#IEGIc BT 5%
E) 566 [\ HARFERRS, PRk 19
f£10 4 3~5 H (k)

6. HFZEHAAR

(DR EE #IT &
(YOSHIE 0SAMU)
WTEEKT: « [EEEER - Hidz
eEFEK ST 10166910

@) BF o
R Mk
(HIESHIMA KUNIO)
ST KA S - U

FeHEFKF:10322570

il RS
(NAKAYAMA TAKASHI)

T B KPR - Gl
B FKH: 60319663

RAM K
(NAGAKUDO DAISUKE)

T B KRR - Bh#
Wreg#=:10368293

SIS

(SHIRAKAWA ATKO)

IR FE - B
MPEEHES: 30260285



