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antagonist : Selective blockade of two Th1 chemokine receptors GCRS
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Objective

CCR5 and CXCR3 are chemokine receptors expressed predominantly on Th1 cells and have been implicated in
their migration to sites of inflammation. Because T cell migration to sites of inflammation is a key process of
sequential inflammatory responses, this process could be a target for the control of various inflammatory
diseases. In this context, our preceding study demonstrated that a non-peptide synthetic CCR5 antagonist
TAK-779 inhibited the development of experimentally induced arthritis in the mouse model by down-regulating
the migration of T cells to joints. However, since almost all of the joints-infiltrating T cells were found to
express CXCR3 (CXCR3" or CXCR3'/CCR5%), a question remains to be answered is whether the
down-regulation of the joint recruitment of T cells by TAK-779 is only via affecting CCR5 function. To address
this question, we established a set of transfectants expressing mouse chemokine receptors CCR5, CXCR3, CCR4
or CXCR4 and investigated the target receptor specificity of TAK-779.
Methods

The stable transfectants expressing mouse chemokine receptors CCR5, CXCR3, CCR4 or CXCR4 were
established by transfection of each relevant gene into 2B4 T cells, using retroviral expression vectors. The
transfectants were then subjected to the following assays to investigate the target receptor specificity of TAK-779.
First, the ligand binding to chemokine receptors was assayed by incubating transfectants with [125-1]-1abeled
relevant ligand followed by gamma counting of the cell-associated radioactivity, or by incubating the
transfectants with the unlabeled relevant ligand followed by staining with anti-ligand Ab. Secondly,
chemokine-induced LFA-1 activation was assayed by measuring the adhesion of cells to microculture plates
coated with purified ICAM-1. Thirdly, chemokine-stimulated chemotaxis was assayed by observing the cell

migration through tramswells.
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Results

First, we established the stable transfectants expressing mouse CCR5, CXCR3, CCR4 or CXCR4, respectively.
The results of FACS staining showed that these transfectants express the relevant chemokine receptors which
function as the binding receptors of the corresponding chemokines. Secondly, we examined the functionality of
the chemokine receptors expressed on these transfectants in cell adhesion and chemotaxis assays. CCRb5 and
CXCRS3 transfectants exhibited similar dose responses in the adhesion to ICAM-1 when stimulated with the
relevant chemokines (RANTES, MIP-1a and MIP-13 for CCR5 ; IP-10, MIG and I-TAC for CXCR3). In
chemotaxis assays, both CCR5 and CXCR3 transfectants also displayed chemotactic responses when stimulated
with relevant chemokines although the doses of chemokines required for the peak responses were different for
CCR5 and CXCR3. CCR4 and CXCR4 transfectants responded similarly when stimulated with relevant
chemokines. These results indicated that the transfectants prepared here express functional chemokine
receptors. Thirdly, we examined the effect of TAK-779 on ligand-binding of CCR5, CXCR3, CCR4 and CXCRA4.
Preincubation with TAK-779 efficiently blocked the ligand-binding of CCR5 and CXCR3, with the comparable
ICs0 of 236 nM for CCR5 and 369 nM for CXCR3. However, preincubation with TAK-779 did not exert
inhibitory effects on the ligand-binding of CCR4 and CXCR4. Fourthly, we examined the effect of TAK-779 on
the function of CCR5, CXCR3, CCR4 and CXCR4 as assessed by the binding to ICAM-1 and chemotaxis. The
results demonstrated that preincubation of CCR5 or CXCR3 transfectants with TAK-779 resulted in a
dose-dependent inhibition of the relevant chemokine-mediated cell-adhesion and chemotaxis. In contrast, this
antagonist induced only slight or marginal inhibition of CCR4- or CXCR4-mediated cell adhesion and
chemotaxis.
Conclusion

The present study demonstrated that TAK-779 blocks the function of CXCR3 and CCR5 as assessed by the
ligand binding assays, cell adhesion assays and chemotaxis. In contrast, it does not elicit biologically significant
inhibition on those of CCR4 and CXCR4. These observations indicate the unique targrt specificity of TAK-779

and provide a mechanistic explanation for its efficient blockade of Th1 cell migration to inflathmatory lesions.

HXBEOHRROEE

TENA FZER CCRS & CXCR3 1. Thl1 MIfADORERFT~DRIBICEELREEZ R T I EMWREINTET,
LHECid. CCR5 FHFRMAERE L TR SN TAK-779 O 5LV, BBREET~0 T MKRiE ik S h,
TEBHEESHELEIND Z L2mEL TE 1, ZOMKIZIRN CCRS DADHEBICE S bONENEREFTT 54T,
AW TIE, TAK-7T79 OIENSFERERMELHR < LUTORBREE-,

(1) 2 2BAT Mifa#kizd ¢ CCR5, CCR3, CCR4 R U CXCR4 #EF4EA L, transfectants #/ER L7,
(2)ligand binding assay, cell adhesion assay, chemotaxis assay (24 9 TAK-779 DEEE 4 FAI-, TORBE,
TAK-779 i CCR5 & CXCR3 lzxt L TIZIZEEF MBI RER LTz, —F. & L Th CCR4 KU CXCR4 (2
FE A ERBRIERE R T,

SLE & 0 ABFEIL, TAK-779 28 Thl IR BIND 7 EH A % FE (CCR5 & CXCR3) (2RI E
R EWV ) BREONMRE RIS 2 & i, THRORERTZEEZZDROCIHT28IELHHAL > 2700, %
MEmXIcETsb0EEZD,
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