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Table 1 Parameter settings in ITC experiment

Parameter Value

Number of ligand injections 19
Sample cell temperature/°C 30
Reference power/(ucal-s™) 5
Primary delay/s 60

Stirring speed/(r-min™") 750
¢(CCL11)/(nmol-L™") 50
c(chondroitin sulfate)/(nmol-L™") 50
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F R M 107" mol/L, #E 20 min )5, K
- pull-down F& ACKE A i [ 7 78 20 256 () 3 A o ol
W, fifH 532 nm BOCKTRE SR TR, A R

11-monomeric Kusabira
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Fig.1 Interaction analysis of chondroitin sulfate with CCL11 using ITC technique

The top figure is the titrated data, and the bottom figure is the integrated data obtained after fitting.
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Table 2 The fitting data of interactions between Chondroitin sulfate and CCL11

GAGs Ratio of binding (N) Ka/(mol™'-L) A Hj(cal-mol™) AS/(cal-mol™-deg™)
Chondroitin sulfate 2 0.780+0.016 2 2.15%10°+4.66x10° -2.105%10*752.0 -40.5
Chondroitin sulfate 3 0.062 2+8.63x107* 3.72x107+7.48x10° -2.363x10°+4 606.0 =745
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Fig. 2 Total internal reflection fluorescence imaging and aggregation analysis of CCL11-MKO

(a) Fluorescence image after ImageJ processed; (b) fluorescence imaging after processed by Matlab; (¢) CCL11-MKO aggregation calculated by

fluorescence intensity distribution under pH=7, 20 mmol/L NaCl condition; (d) fluorescence step bleaching image of CCL11-MKO; (e) statistical

results of CCL11-MKO aggregation status under GAGs conditions.
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Fig.3 Chemotaxis analysis of CCL11 on CCR3-EGFP stable transfected cells
(a) Imaging of chemotaxis cells after crystal violet staining; (b) automatic counting of cells after software processing; (c) statistics of chemotaxis

results of CCL11 on CCR3-EGFP stably transfected cells; (d) chondroitin sulfate 3 and CCL11 in different ratios under the combined effect of

chemotactic results statistics; (e) inhibition ratio of chemotactic effects upon different GAGsto CCL1l as 1 : 1.
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Fig.4 Aggregation state statistics of CCR3—-EGFP on CHO cell membrane

(a) Single-molecule imaging; (b) fluorescence intensity distribution statistics of CCR3-EGFP aggregation state; (c) fluorescence step bleaching image

of CCR3-EGFP.
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Fig. 5 Statistics of CCR3-EGFP aggregation status upon binding of GAGs—CCL11
(a) Statistics analysis of CCR3-EGFP aggregation status at different ratios of chondroitin sulfate 3 and CCL11; (b) inhibition ratio of CCR3-EGFP

aggregation on cell membrane at GAGs to CCL11 ratio as 1 : 1; (c) imaging of chemotaxis cells after crystal violet staining.
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GAGs can significantly regulate the
aggregation state of CCL11, and then
affect its interaction with receptor CCR3
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Abstract Objective To illustrate the interaction process and mechanism of chemokine CCL11 with receptor
CCR3 and glycosaminoglycans (GAGs) and shade light on the regulation mechanism of CCL11-GAGs-CCR3.
Methods A stably transfected CCR3-EGFP CHO cell line with single-molecule expression level was
constructed using genetic engineering. The interaction between GAGs and CCL11 under different in vitro solution
was studied by total internal reflection fluorescence (TIRF) and isothermal titration calorimetry (ITC) technique.
The regulation of GAGs-CCL11 on chemotactic behavior of CCR3-EGFP stable cells and the effect of CCR3-
EGFP aggregation on cell membrane were investigated by chemotactic assay and living cell monomolecular
imaging assay. Results With the increase of chondroitin sulfate chain length, the binding heat release of
chondroitin and CCL11 increased, indicating that the interaction force was enhanced and the promotion effect of
CCL11 aggregation was enhanced. Single molecule fluorescence imaging technology combined with chemotactic
test showed that different types and proportions of GAGs could affect the interaction between CCL11 and CCR3.
The addition of GAGs inhibited the chemotactic effect of CCL11 on CCR3-EGFP stable cells and promoted the
aggregation ability of CCR3-EGFP. With the increase of molecular mass of chondroitin sulfate, the inhibitory
effect was significantly enhanced. Conclusion GAGs can affect the aggregation state of CCL11 and its
interaction with receptor CCR3. Our study provides a theoretical basis for further elucidating the interaction
between CCL11-GAGs-CCR3.

Key words C-C motif chemokine 11, C-C motif chemokine receptor 3, chemotaxis, glycosaminoglycans, single-
molecule imaging
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