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Structure-function correlation of chemokine receptor CXCR4
ZHENG Hong, Stephen C Peiper; ZHU Xi-hua (Department of Immunology, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To explore the correlation between stucture domains and function of chemokine receptor CXCR4. Methods — After the
establishment of wild type chemokine receptor CXCR4 and CXCR2, 5 CXCR4/CXCR2 chimeras 2 CXCR4 mutants stably expressed on CHO cell
line, all variantd bound activity with the ligant recombinant human SDF- 13, signal transduction ability after stimulation and their function as corecep-
tor for HIV-1 were studied with ligand-binding assay, cytosensor’ microphysiometty and cell-cell receptor gene fusion assay. Results Among all 7
changed CXCR4 receptors, 3 chimeras (2444a, 4442, 4222) and 1 mutant (CXCR4Tr) could be bound with SDF- 18 in various degrees of which
only 2444a totally and CXCR4 Tr partially maintained signaling. All changed receptors but 4222 could act as coreceptors for HIV-1 (LAD in varying
degrees. Conclusion Several stucture domains of CXCR4 are involved in the binding with SDF-1B. Among these domains, N-terminal extracellular
domain has high affinity bound capability with SDF- 13, and the 3rd extracellular loop contiibutes to the binding too. Although the C-teminal intracel-
lular domain has no association with the maintenance of the overall structure of the receptor and the ligand bound capability, the signaling is de-
creased when this domain is truncated. For CXCR4 signaling not only the conserved motif DRY box is needed, but also the characterized corfomma-
tion of the whole molecule must be formed when activation is required. There are some ovedaps between SDF-13 bound domains and coreceptor fun-
tion domain in molecular structure of CXCR4.
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2.1 % %_ ‘;‘X/ﬁ‘ /’%Ii\ 2 éj];% - ucts of some of changed CXCR4 expressing cells
’ 80% Lang 7. Control RNA of the system at template, the product is 532
. RT-PCR s 2 bp; Lane 8: Total RNA from enpty CHO cell as template; Lane 11,
s 12: Total RNA from CXCR4 and CXCR2 expressing cells as templates
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CXCR2 s 5 2 1. 1 kb; Lane 1 3 5: Total RNA fran CXCR4Tr, 2442 and 2444a
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were used but no RTase was used; Lane 2, 4, 6 Total RNA from CX-

b
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’ ’ 4 specific primers were used; Lane 9, 10 Total RNA from 4222 ex-
SDF-1B8 , 2444a, 4442, 4222, CXCR4-Tr 4222 pressing cell as templates when specific (Lane 9), and nonspecific
CXCR4-Tr Kd CXCR4 ;3 (Lane 10) primers were used separately
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Fig3 The inhibition curves and the Scatchards of every changed CXCR4 receptors that could be bound with SDF-13  (Results of 3 assays for one sample)
In inhibition curve X axle is the increasing concentration of the purified SDF-18, Y axle is percents of the cpm ratio for bound labeled SDF-B and maximal
kbeled bound SDF-18 at different points of concentration of the purified SDF-13. In Scatchard, X asle is the total bound SDF-B, Y axleis the ratio of the to-
tal bound SDF-B and otal free SDF-B
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Fig4 ECAR curves of the cells expressing changed CXCR4 that could be bound with SDF-13 when activated with 20 nmol/ L
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2444a 26.58 +2.71 +H +H ) @
2A444p — — H ’
, DRY
e 3 B . G CXCR4NAA
442 28.18 1. 84 - +H °
Qn 9. 090,69 - - CXCR4 ~ DRY °
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