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AN#E A F=Z{ECCR35 B-arrestin
HEERMR

WEE RERL it TEx BEpT
(PR Ry (FBER) AV TRARSHEARP., BERMERE S E, H5% 266580)

HWE GHEHAMIZIK (G protein-coupled receptors, GPCRs) FE 171 37/ PN N MNE 5 S S hRE, R LMY
13, B-arrestin /5 GPCRs e (I HE B2 —, HXFIETT GPCRs 5 57 S A2 2 2 3. {H HATXF T B-arrestin {1fif
5 GPCRs M EAMEHIT I HAG S5 S Use M A+ 0i5 8 . AL LI 521K 3 (CC chemokine receptor 3, CCR3 ) BT
X4, HEET B-arrestin 5 CCR3 ML FIAMR R, FIHBOGILRETOCG S FOLILIRAERFF (fluorescence resonance
energy transfer, FRET) F{ARBIY T B-arrestin 5 CCR3 7EI& ZHMIACT- (A HAE T, FIFH RNAL AL SE 505 42 T B-arrestin X
CCR3 o 4l fta fa Ak A7 S A WA, IR AEVR SN R A 98 R AR 3 K7 (quartz crystal microbalance, QCM) AR E T
B-arrestin 845K (R169E) 5 CCR3 Z &5 & # 4. 45 R B, #BILEF CCLI1 (chemokine C-C motif ligand 11) il CCR3
BN, 2 B-arrestin 5 CCR3 7ML N U HE 25 & A28k, B-arrestin 85 A # 8 B4 IRAL , TERH B-arrestin 2 5 T CCR3 41
USSR, —H AR BE A E AR . Gl i Y B-arrestin-siRNA ¥ B-arrestin JfLER /5, CCL11, CCL24 %S CCR3 Fak#
ML RSBV B RRAIR, 1] CCLS X CCR3 FaFE AN Y IE R AR AR Z B M, R ILIH T X CCR3 5 B-arrestin A .
YEREAARF ISR, RIMNE G SR —AIE S B-arrestin 5 CCR3 M HAE, B-arrestin 2878 14 5 CCR3 (A SME5 G H 4L
(Ky) F1.35%107. £ Bk, B-arrestin 7] LA CCR3 KA EAE M, 7E CCR3 /- (A0 LS AR 4% 5 S An e fad 2 vh &

A HEAEH] .

X %27 PB-arrestin, CCR3, #1LVEM, GPCRs
FESES Q5

G MBI AR S T AR N B R IRE K
B, ATRLEG. M. 2K MERSES, N
AN MBS IRAR SRk, SR Y
8T G HEF I B-arrestin & GPCRs 17 DI BEAY
P L5 54 . AR R, B-arrestin /F
RNZUIRESCHE N, 25175 GPCRs I £ {5 %
B ok AU, gl A E S T B
(extracellular signal-regulated kinase, ERK) {1k .
JEIE AR 1B (mapkinase, MAP) #06 PA A 4H
M -4 2 JE4RIE, B-arrestin i 7F GPCRs ) i
PR AR R S OCEEVE . Bl . CCL19
CCL21f25 CCRT BN IRIERCHR, HnliSF GEA
H51ES, HHA CCL19REWIES: -arrestin S5,
fiRffi CCR7 PI4L °7'5 CCL27 F CCL28 4 1] UIAE
F CCR10, HEfi#ES M cAMP IEAL, TR
MG HEEME 15, B2 R CCL27 RE i 57 4k
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B-arrestin I FAZ AN AL ™5 X T CCR4 F AP
J5 P FE A& CCL17 F1 CCL22 th g & ANl , Hip
CCL22 fig5155'5 CCR4 5 B-arrestin FH HAEFH, J&I4
TR RS . BRI R R, fi
CCLI7T RS HX W F 5K 2 Btk T
B-arrestin /i ) GPCRs {5 7 ¥ FHLEII R A 2+
IPIERE, XA SR B A S B A AT
FWIFAEE.

LR ¥ 321K CCR3 J& T A % GPCRs (1) —Fb,
1] %% Eotaxin/CCL11. Eotaxin-2/CCL24. Eotaxin-3/
CCL26 ) Jx RANTES/CCL5, MCP-2/CCL8. MCP-3/
CCL7. MCP-4/CCL13 % Z Fl #& 1k F + 36 5 M 0%

x [ HRBIERLA (21373271, 21673294) W5 H .
sl TR
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I 1Y CCR3 0 I WA e R 1 b 2 2 PR kL
R SEER RIEEBOL, TR . A 4 2 E 2R
F AR S A ] 748 9 5 . CCR3 = 5%
Wi T 98 LA SRR Sk B R A8 A5 e e 9 1 A
KB, & HIV-1 05 8 2% 5% 240 I i) il 1 32 4 1>
KGR BRI R AR YR Y {HCCR3
B-arrestin AH B /EH i AN AR, H AW KA X T
CCR3 Mt 4 P BC A& A9 B 55 4 1, PRI TTIT AT 0 28 %8
CCR3 5 B-arrestin tH BAE i # R A58 . L,
ASCHERE CCR3VE XIS, WY B-arrestin 55 CCR3
AHEAE B AR P i rh A g L X T
— B CCR3 5 B-arrestin A B AEFH M HA S8
PR AR S SHLH], ARG R IR YT
PR B IRAR R .

1 #M#EFZE

1.1 #F

HEK?293 4il Jffi & . T-REx-293-CCR3 % % 4 Jity
% . pcDNA4.0-CCR3-EYFP itk . CCR3 %K 4
ARSLH EARAE; Anti-HA-Tag $i& (C29F4) 1 A

Proteintech 23 il ; Alex-488 fH I i) L A Pi o — il
RN =AM ARG AR Bglll, Sall
Hind 1, EcoR1 “ERRIVENYIEGE H NEB A vl ;
R &0 0 ji PE1 A [ Polyscience A F] 5 # ik A+
CCL11, CCL24 f1 CCL5 W H 3% [ Protech 2\ 7 ;
Transwell #1k/NZ 4 H Conring 28 7l 3 Al G
R DB H R RA R BElEIOCRMEE, A5
3 DMI3000 B, W [ Leica 27 ; #EHCE A 3% 4
MR (QCM-D), #4524 QSX-340.
1.2 FHik
1.2.1  FA TR R EE K B-arrestin sSIRNA A 1L
FIHZR V51, @k PCR Y 4 K XU )7
o, ol A pDisplay-HA-CCR3, pmCherry-N1-
B-arrestin Fll pECFP-N1-pB-arrestin 8 2H k7 . £ ¢
BAFE, HALE RO s FE, PRBCATERE, Pk
Kig% . RIS SCHR 4GB, & Ak B-arrestin-siRNA J7 51 .
B-arrestin-siRNA XUk T4 1F L5575 . AAGGA-
CCGCAAAGUGUUUGUG; [ X% )751: CACA-
AACACUUUGCGGUCCUU. NC (e T3 #31)
1E X 4 7 %) . UUCUCCGAACGUGUCACGUTT;
2 EER . ACGUGACACGUUCGGAGAATT.

Table 1 Primers used in this study

Primer

Sequence

pdisplay-HA-CCR3-Fwd
pdisplay-HA-CCR3-Rev
B-arrestin-ECFP(mCherry)-Fwd
B-arrestin-ECFP(mCherry)-Rev

5'-ggaAGATCTATGACTACTTCTCTCGATACCGTGG-3'
5'-aaaGTCGACTCATTAGAAGACGATGCTCAGCTC-3’
5"-tcAAGCTTccATGGGCGACAAAGGCACCCG-3'
5'-caGAATTCTTAACGATTGTTCAGTTGCG-3'

1.2.2  B-arrestinif 15 CCR3IM LI UL

FI 1 1ipo2000 (Invitrogen, USA) Bl ¥ i 3h
9 B-arrestin-pmCherry-N1 #/1 pDisplay-HA-CCR3 &
BT 24 SRS 5 1 HEK 293 0 vh , 4L 20 %%
Je0.8 pgHA TR (i1 :1)  FY24h)5
E R TC LA RE SRS . MLIE LR 4 h 5 A 200 nmol/L
WAL CCLIL, T 37°CHHMb: A4k 4L 95 1 h
FEREREE, H4% 2R W EEEEIFH0.1%
Triton-X-100 F IZ AL ¥ 15 min, WEHMEEE, B
A 1% BSA 1 PBS W £ 141 1 h. 28 PBS IEVE ),
T HA-tag it 18 (JH % 1% BSA A9 PBS % ik 1% I8
1: 100F5R8), =IRMFHE 1 h. 2 PBS EEPL4 )5
Alex-488 L4 i (HIPBSHEM 1 : 1 000 i
) ZEEEE 45 min; PBSIEVESS, T DAPI
(5mg/L) 37°CH{H 20 min, PBS E{¥E)E H 50% 1

MER, BT ROGRAESOE R T WA .
1.2.3  SOCMHIRAER LA (FRET)

H PEI (1 g/L) % pECFP-NI-p-arrestin LA }
pcDNA4.0-CCR3-EYFP % i i F Y b 10 1,
123, 1:5H1 75, Ye 28 HEK293 4ififd
FLANMIL U 4 pg AL R, BEyedtbaik48 h)m,
A 200 nmol/L CCL11 54fig H:0%F 30 min, HPBS
TH VRIS W AR, 22 420 nmi kK 40 i
BRI 1Ak, FRET 8GR Loyl 267
Horp g ¥ 4nprxs Bgl (AL Y EYFP & ECFP)
£ 525 nm Kby Az 5 G5RE .

1.2.4 B-arrestinE A

PR KORAS BRIy CCR3 Fa kb 4R i T2 5
R Y 24 FLAR v, B R A M R
10°4~/4L, SRIGHE T37°C. 5% CO,4niaRs 44 b
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ISR . RfL% Y% pECFP-N1-B-arrestin Jiifr | pg,
4 h IR R AT S A | mg/L TUA RS
FIR e R Fe ok, HkSeir 248 h, MUK 2 h )5,
B 24k BE SR 200 nmol/L ¥ CCL11 43 %1 % &
0 min, 5 min, 30 min, 22 % HEEE 5 EROL
LI A AR T GO EE
1.2.5 PB-arrestinsiRNA T #L50%F K H X CCR3 8
PRI

FIIH R siRNA THE5 14, %F CCR3
SR B-arrestin PEA TIE I UTRR . A ESLIGAL . XS
Ha, HrpsZoh 21 %% YL B-arrestin-siRNA, X Ff 21
FEYLNC-RNA, YL 48 h 5 AT S e 9t e o K
Westen-blot £l B-arrestin-siRNA I il 0% A= K
RS B A9 CCR3 Fa 5% 41 it ¥4 2 322 Fh 2 24 fL R
(\FLtb ), FRAIMEAYIE & IR 80% I, AEfL
Y% 20 pmol P -arrestin-siRNA N NC-RNA % ik
48 h, TEILIWIMEI AN A 0.2 mg/L U 3R K 43 5% &
CCR3FaE4IMIFIA2h, 4h, 8h, 12h K24 h. ¥
AN[A) e IR B[] 1) CCR3 F2 %% 40 M i# 47 dot-blot 43 Bt
(B ), I #3E4T TIRFM B0y 7 i1, % %%
B-arrestin T PR S HXF CCR3 B IR AI520 .
1.2.6 B-arrestini/TERXFCCRIZZ A LAE A 520

TE 24 LA TP A AR KORAS R 47 19 CCR3 R %
O B, 4 R B EE 2 N 100 AL, 24 h e H%
25 pmol/AL 1Y Ft 151 43 5l 5% Y% siRNA- B -arrestin M
NC-RNA, 173748 h 5 AZH 4 0.2 mg/L (1Y
WK, 37°CHRLLR5 37 4 h. L& siRNA-B-arrestin %
NC-RNA ¥ YL J5 09 40 B, I & & F 0.5% I 7
DMEM 15 J: He v, R 2k BE ol 104 /ml, 43 531
B 100 pl 4 g B 7% T Transwell chambers [ I
JR/INE R R/ INE ST AN 500 pl 5 A 2k
k4 50 nmol/L ) CCL11, CCL24. CCL5 &% 0.5%
M7 B DMEM R 3236w . T 37°C. 5% CO, A Jifg 1
FAETTREEE S h. ZRPEEREE 15 min, L
T JE AL R 0.1% B S5 S, =
MR £0,20 min, ZEAKEVE3 U, FRA/INOW T
FIZ M, 7E AR F AT A5
B SR 3 YA TR
1.2.7 P-arrestin5 CCR3MIAIIEE AR 56

W AR S0 %= A A ) 1Y pET32- B -arrestin
(R169E) Fukifs AKWa#FTFH# BL21 (DE3) pLys /&
ZAMM TR, FIH NP OE RN RS 1T 4l
b, 3R A5 4l B2 A 90% LA b 1Y E 4 B -arrestin
(R169E) %1 . T4 CCR3-10xhis 2K [ M 8 A 26

TR R T IER A Y OB NTA S AP S
A 0.05% (v/v) FC-14 1) Hepes buffer 105 F,
FHLFER)T, # 1 pmol/L By CCR3 A K LA
50 W/min i I L8 F, HES WM. H
HepesBuffer #fi{.0h i, # R 455 (1 CCR3 M I BR
%, HEIRL V)5 H 0.125 g/L BSA #4784,
11 Hepes Buffer fH# it i 2 2 A2k 58 4 11
Ja, B AEZLIHZ%E; i A 1 umol/L P -arrestin
(R169E) LA 50 pl/min A9 3 itk i 20 min, 4k
2L [l Hepes Buffer fH i e ts i, H 2 HL TR,
WS S B B

2 g B

2.1 B-arrestin5 CCR3&LFTIA BE W&

ST K B-arrestin £ -5 CCR3 YA HAE T,
R PO R AR A 25 A S e (Rl i 1 A
F CCL11 I} B-arrestin 5 CCR3 1E 40 ig 4 1453 A
A LR, SEOARRRESOCY S
HA-CCR3, ZI {4/ 3 B-arrestin-mCherry, {64
DAPI ¢ B i A i A% . NI AT LUE i : CCL11AE
FHRT, CCR3 FZ240 45 AN K A0 5t rp s A
CCL11 Hli44nMi)5 , CCR3 % (A REh T N ALVE
FERETHTN .

‘rwe_‘f:, 10 um

10 pm

Fig. 1 Confocal imaging of cotransfection of CCR3 with
B—arrestin before and after CCL11 stimulation
(a) Imaging of CCR3 and P -arrestin-mCherry without stimulation of
CCLL11. (b) Imaging of CCR3 and B-arrestin-mCherry stimulated with
CCL11 for 30 min.

2.2 B-arrestin¥E{i SCI6

o # B, B-arrestin 764" 5 52 PR N 77 11 1 A
L S NANIERHAL A, BEJS 5 GPCRs
TE U G N ACHE AAZ A TR AT DA 2o S s
N B-arrestin-ECFP 78 4H i rh o S & i) A8 1k ok
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WAz (e R Ak R 7 U 1) N e R DL R R fE R 7
JEE T B-arrestin 2 -5 SZ KM AH B AE L A2 . 45
WE 2R, RIACCL1 BN, B-arrestin 24 [
FR 4 AT AE 40 M b, CCL11 /8 A 15 min Ji5 ,
B-arrestin 73 Aii ¥ A1 K K224k, CCL114EH] 30 min

10 pm

10 pm

10 um 10 pum

Fig.2 Translocation of B—arrestin in CCR3 transfected
HEK?293 cells upon CCL11 stimulation
Confocal imaging of B-arrestin location in CCR3 transfected cells for
CCLI11 stimulation of Omin (a), 5 min (b), 15 min (¢), 30 min (d).
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WK 3 Frn, 49%A CCLI IR, ARl Y
el 4644 F , B-arrestin-ECFP 5 CCR3-EYFP ¥ 1%
R EHEBAR, BB EME
B-arrestin-ECFP 5 CCR3-EYFP 2 [ii] %t L, 5] i) 134
P N . an & 4 Fras, A CCL11 43 5iI/E H
0 min % 30 min J& , [R5 Y% L B2 1 FRET 20%
I PR, BN A CCL11 J5, P-arrestin-ECFP
5 CCR3-EYFP 7£ il N (I 25 & A= AR Ak iz 85 R 3R
B CCL11 A] L4 &g &5 CCR3 J% B-arrestin 22 [a] (1) AH
HAEHA.
2.4 siRNAT#ITCCR3 EERIZEHN I

MR SCHkHRE , HEK293 41 i KAk F ARk i
iy B-arrestin 75 [, 5T B-arrestin X} CCR3 321K jt4
EVEFIRYREm, 7528 2Bk T-REx-293 20 g N I 3¢ 1A
i B-arrestin 5 [ . A 526K FH Y4 B-arrestin-siRNA
() 05 1 K5 9 TR 3% 3K 1Y B -arrestin A%, I A6
siRNA-B-arrestin [ T AL . K siRNA-B-arrestin
NC-RNA #0751 53 51| % 4+ T-REx-293 £ 5% 41 ifd
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Fig. 3 The effect of CCL11 stimulation on FRET of —arrestin—~ECFP and CCR3-EYFP at different transfection ratio
The transfection ratio of pECFP-N1-B-arrestin and pcDNA4.0-CCR3-EYFPis 1 : 1 (a), 1 : 3(b), 1 : 5(c), 1 : 7 (d) respectively.
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1.0+ E= : 0 min
=Xl : 15 min
=1 : 30 min

FRET ratio

m(CCR3-EYFP)/m(B-arrestin-ECFP)

Fig.4 The changes of FRET efficiency between CCR3—
EYFP and p-arrestin—ECFP at different transfection ratio

() 2h

siRNA-B-arrestin

2h

NC-RNA

Ik 48 h G AT R PE S Y 5 S Western-blot Kl
7% BRSO B 2 A HE RS B-arrestin 8 1 26 3k 9
it

[A B, A T B-arrestin-siRNA ¥4 4% 48 h X}
CCR3 FiAH MY REM . 45 RN 5 7R . B-arrestin-
siRNA J NC-RNA 420 ) CCR3 £ [R5 Kbl
75 SR T) ) E R S B i . 38 o Tmaged BRAF X 454
B K BEAEL AT t-test Rr ), VPR 201 0] 4% 175 S ) ) o)
(0K BEfE JF T B 22 R (P>0.05), R W
B-arrestin-siRNA 4L J5 %54 41 i vh CCR3 By ik
IR

(®)
600 000
s 400 000
[a)]
£
200 000 -
0 Lem e B2 £0H -
2h 4h 8h12h24h 2h 4h 8h12h24h
E3: NC-RNA &3 : siRNA B-arrestin

Fig. 5 The impact of RNAI targeting 3—arrestin on CCR3 expression level

(a) Dot-blot assay. (b) Grayscale analysis of dot-blot.

2.5 CCR3Ta#MpEEW LI

UE S B -arrestin-siRNA %) A 2L 1 H8 250 % K Xt
CCR3 W RIX A M5, #H47 CCR3 Faf% 241 i #a
RS20 . ] 6 S {5 2¢O b 3BT 20 15 4 B W 2% 1Y

YN Y T A S RIS Q % R A7 )
.(‘4}'> RN “ﬁ 5 %) (b) Rt 5
£ ’7“3‘ v wishin < o i} 7 * {v
R TS ,'\ f(,‘i) ) GG 1o v 7
.'JA VoA Lot v " i
A’,‘, 7o ‘A (A48 e PG . ol
P ateey ”.’ ¢ :,' P \a*) 4 ‘ - A b
{ o LN vt RN
A L 4 ".{\""‘ $ o iy
ARt t A SRR 1 Aot J
s I ~.‘:‘.%‘4. A ! 918
D \ \_"‘A h '.“'.o % ; iy R LB
£ 9 \‘:;‘A):‘“ LR o 5 .T"" XDENIT
N AN e } J o S [ Ry B
ey o 3 ‘ "‘~ Perlvy & sy o a7y .
NI b5 :‘.A‘. W i [ e i 3 S
Ve R Y S A o S0fm
A PR SECR G Selat Tl B - o ?

Fig. 6 Chemotaxis of CCR3 stably transfected HEK293
cells triggered by CCL11 for 5h
(a) Cells transfected with NC-RNA. (b) Cells transfected with
B-arrestin sSiRNA.

CCRIFafF AN Ratbas R, K7 hkafk s g it Al .
w6, 7HaR, 5 NC-RNA 41 M I,
B-arrestin-siRNA ¥4 YL 41 £ CCL11 175 5 4fl g iE 75 4

400 F
E=& : CCL1I

B4 : CCLS

300
BE:CCL24

200

Number of cell migrated

100

. 1

1 2 1 2

Fig.7 Chemotaxis of CCR3 stably transfected HEK293
cells triggered by different ligands for 5 h
1: NC-RNA; 2: siRNA B-arrestin.



<1212~ EMUEEEYEER

Prog. Biochem. Biophys. 2020; 47 (1D

77 1 B R B, 29 58% (P<0.01), X 3 B
B-arrestin LR 5 CCL11 755 1) 41 i 4 1k A FH 2 21
], [ B UE R B-arrestin 25 T CCL11
T CCR3 Fa fk 40 A i) #a fb ok 7%, /2 CCL11 %5 &
CCR3 R 4 i J 2B R b A FH i b5 1Y) . [
B -arrestin-siRNA JL B B -arrestin /5 , & b P 1
CCL24 175 3 CCR3 £ %% 41 B 1) it £k A8 Il B (. %
X, 2929% (P<0.05) . fiifE 50 nmol/L A CCL5 1
HT, B-arrestin ULERHT )5 IR B HA 2007 14
ik, 5 NC-RNA % YL 20 i 240 it 3 7% 550 Eb I I8 B
25 (P>0.05) . XKY, AR ELHETXT
B-arrestin 5 CCR3 A HAE I AYFZMA R, diik—25
UERH B-arrestin A 65 5 T CCR3 ™5 Al 41k 34
2.6 PB-arrestin 5 CCR3{&SMEE1E R RIE

PE 4l , B-arrestin 4544 H1 1) R169E & 55 58 48
J&i, PB-arrestin RS AR Y, “ WIS PRE. 5
1 74 B-arrestin AN[F], B-arrestin (R169E) FEAT
PG FORTES ARSI IL 2R, MRENS EiEss &
KU ik i)z 4. H ik, A58 % H B-arrestin

(2)
25 |

20

15 F

AF/Hz

10

5F

0 1000 2 000 3000 4000
t/s

(R169E) SEAMF5T B-arrestin 5 CCR3 fI4A SN H T A
FH ARSNGB T2 50 R FH AR O A 3 S AR TR T
(QCM-D) #1743 M1 . 45 & 5 B R ] Q-Sense
His-tag Capturing Sensor (QSX 340), iZ.th i 1M
H PEG B IS4 Cur, REfgdr Rt & N ek
C Iigity A His-tag 19 H Y8 1 . SCE A5 R A& 8 i,
HIBRZS 140 BSA 5 B-arrestin (R169E) AR5
PEZE G VEHG, CCR3 4 B-arrestin (R169E) 4%
A i AR AT LA AR e i g BORN 2 & B O BRI T4y
BAUG, AT

BB y=a,*exp(kd, *x)+a,*exp(kd,*x)

458 Bt . y=R*A,*(1-1/(exp((ka, *4,+kd,)*x)))/
(kd/ka,+4,) + R,*A,*(1-1/(exp((ka,* A, +kd,)*x)))/(kd,/
ka,+A4,)

A THE, FTLI1E 3] CCR3 5 B-arrestin
(R169E) 1 3 Jj 2% 45 & & 44 ka/(Lemol™'ss™) Ny
5812.63, BJIARESH A kd/s™ Ol 7.84x107, HI
A LIS, CCR3 5 B-arrestin (R169E) HY# 2%
S5 W RK /(Lemol ") B M 1.35%107,

(b)

AF/Hz

0 1000 2000 3000 4000

t/s

Fig. 8 QCM sensorgrams of B—arrestin ( R169E ) binding with BSA (a ) and CCR3 (b )

3 it i

GPCRs sz i L 3h ¥ v d5e R AN 92 B 22 W 2,
HE G —, SR b 2 05500 e f%
BT USI 2) 40% ~ 50% 11 25 W) 5 24 B X
GPCRsAEME ML, HIk, GPCRs HA MY
B2 I E 7). B-arrestin J& GPCRs Z I REIE 7
HEAR, HA RS 5 5 22 GPCRs
WEFT R, Rl%E & 3R B-arrestin 5 B2 5 L IR %
AR P AT A R ER 2K P IfiE % 5-HT2B

ZAR 2 D2 Z AR 2 S 1) PR O 2% DA
XK, FRBLT ZREA N RIS A Al 2
Fie A Ao, &F X B-arrestin 45 1 ] P4 Fid AR Y
L7/ R NVt e 7/ N ES R d T G T =N
SRR AL BE W 25 AN RV . HHE, GPCRs/
B-arrestins & & WIVE N TEFE B 25 W6 TT 4 1 CL 48 0F
AR SR e AT RIESE P CCR3 AR 48
i S AH S A 5244 27 (R A S HIV 5 3
Az B4 B HE A . P TR A BIESY B-arrestin &5 CCR3
MHEAEH, A B T2miE CCRINFIFE S
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TR A G ) 25 B2 T RE

AR SCH O E IR RS BUR AR EUA I T
AL TR B-arrestin 75 CCR3 a4 ity v () 7
NAVEFT, 4559 % CCL11 1EJHfEf% 17 F B-arrestin
KAMNDTFE, UL CCL11 GENE# Y B-arrestin 5
CCR3 Z AWM EAE . U2, W Tixfads 4
CCR3 7EAN B AN B v A ik, HL 2k
TEANffL BT, PRIHARYE B-arrestin-EGFP 440 S50 1#
TCIEIX 4y B-arrestin 5 4 I I 1 CCR3 i 241 ifd i
HIf CCR3 & EAHEAEH . FRET SEH 25 R, 24
JMA CCL11 fl 3 40}l J5 , CCR3 &5 B-arrestin 4 &
FRET #0CR B W REAG, 45 5 H AR BRI T 10
B-arrestin 5 GPCRs # 5.4 i BRET {5 5 Ft = B
GOEMP R Y X AT T S IR R Y 2 K
EHRZFIRTEMABIE L, YE AR Z )5,
B-arrestin S5+ BANMIE, HZIKEE GY . A
ST CCR3 EEFGAFEAN MG, KL FRET 4%
R EYFP {5 %5 220k A F M5t 9 CCR3,
I CCL11 YE 5 4Bt Y B9 B-arrestin & A2 i 48 5 40
JfL i CCR3 2 [a) AV FBE B B A, BE4E B 40
MIBE CCR3 4, (H RIS 119 22 AN AT & FRET 2%
REEK.

H 4l B-arrestin /- R Z AR N FIEAL AR, AT
Iz K55 AL BWiZE . A 2K GPCRs 5 B-arrestin
SRR, ARk R I ) N R R A
w5, AL S D R M B AN A M, B2
GPCRs Y B-arrestin & 5 Y NAL)G, B ETEN R
WP R, WA DA EAE R s, VR R ) B
K, 2R R 0 A0 T B K i A] . B-arrestin-
ECFP %3/ 5255 5 FRET S50 25 4L 38 W], CCL111E
F120 min, 7] DL 2518 N B-arrestin f4 531 A8
1k, #EH130 min J5 FRET ZCRIEA RS E 75 . CCR3
J&F A28 GPCRs, LI &5 FH CCLI T
B-arrestin 55 CCR3 Y AH T4 I AL, £F & A 2K
GPCRs [ IS,

CCR3 FEFRIRTEVETR IR ANAE 2 wEms e
A S DL Th2 4iAE B, AR 4R ) 45 2 Fh A
IFRTAT, AR bR O 20 R T P 40 AT S 8 5 RAE SN
PIR AR . KAESCHRIER , B-arrestin AES 2 5
Mtk FZ R ER, &R RV &A1
FEPER T A Sch it & B CCR3 Faf4 41
L 2 %) A AE R B 55 B -arrestin %5 P A 56 .
B-arrestin & [KJTER )5, CCL11, CCL241% S CCR3
R an ks AR A B 855, it CCLS i 51

EAE R RS X, 7 HEK293 4ifig
B-arrestin £ [1 - A J& T4 CCR3 BL{A 55 CCR3 &
RAER BT LTG0, TR RERERR G I 7EX —it
R AR REAE . AR A R Ak R 7 nT B 38 AN [R] Y
YERIBLEIA 5 CCR3 AL A Ak E L TRl 7
KRG e CAnmg iR Mhr 4 . 9 B 1 b 4
Hd) B-arrestin & 75555 CCR3 ik G i 41 it
PR B A8 DL S BRI VR I L AR e B — 2o i
RAWFFT .

UTAE, TE GPCRs Z5 H A58 Gl © 48 A
Kok S gE W, % AE K B -arrestin
(R169E) AJ Lk B 4% 5 R BERR 1k 1 Z Ak 45 & 7
X APl 28 H 1Y GPCRs-B-arrestin A BAE H A F] T H#
TR AMHSE B-arrestin 7E GPCRs {55 5% 3 th i A ) 7
JHE . Kang 55 % fiff 57 B B-arrestin 5 GPCRs fig 1%
A1 1 %S E eBA EAE R, i Sinha 48 ) BF5Y
KB, arrestin-rhodopsin I 1 & [ 5T fE %18 12 2 F
A EAEH , arrestin 2 [ 898 5 Bkl — Rk
rodopsin 454 . IS W, B-arrestin 5 GPCRs A H.
YER RS & LU SRAEAE R A S, B ORI
QCM F ARG B-arrestin (R169E) % 45 CCR3 fY
WRAMHEAER . SR 1 ¢ 1 45 A MR 4 A AH B A
M #EAT 70 B, 45 R R B, 4k Y B -arrestin
(R169E) HHEA —& WAEYHIETE, igs
CCR3 A K AARSMAE AR, (AL IFAREHRER
B-arrestin (R169E) 5 " HR{KCCR3 455 (Al RETE,
WE L5 A AL T B2 I ST SR 75 B i — 2 5%
AR SCHE GRS S LIS UE ] T B-arrestin 28 A8 /A BE
SRR 454 CCR3, W B-arrestin R 1l fE S 518
CCRAWME S b #, JEll & T CCR3 5§
B-arrestin RS 45 G L, X AR R BB
B-arrestin S H: R AR A TE CCR3 155554 S i By 927
Diede it 17— e il .
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Study on Interaction of Human Chemokine Receptor
CCR3 and B-Arrestin’

LIU Heng-Heng, SONG Yan-Zhuo, LI Ji-Qiang, DING Yan-Zhi, GE Bao-Sheng”

(State Key Laboratory of Heavy Oil Processing, Center for Bioengineering and Biotechnology,
China University of Petroleum (Huadong), Qingdao 266580, China)

Abstract G protein-coupled receptors (GPCRs) mediate different cell transmembrane signal transduction, and
are important drug targets. The B-arrestin mediated pathway is one of the important ways for GPCRs to play their
function, which owns important significance for regulation of the function of GPCRs. However, until now it is
still not clear how P -arrestin interacts with GPCRs and mediates their trans-membraned signal transduction
pathway. To address this issue,the CC chemokine receptor 3 (CCR3) was selected to study the interaction between
B-arrestin and GPCRs. Firstly, a co-expression system of B-arrestin and CCR3 was constructed, and the interaction
between [ -arrestin and CCR3 in living cells was analyzed using laser confocal fluorescence microscopy and
fluorescence resonance energy transfer techniques. And the regulation effect of -arrestin on the chemotaxis of
CCR3 stably transfected cells was also studied by RNAi and chemotaxis experiments. In addition, the interaction
between f-arrestin mutant (R169E) and CCR3 was further confirmed using QCM technology in vitro, and their
binding constant was also determined. As a result, upon the stimulation of CCL11 (chemokine C-C motif ligand
11), the intracellular distance between B-arrestin and CCR3 was significantly changed, and -arrestin protein was
recruited to the cell membrane, which suggests that f-arrestin could interact with CCR3 and involve in the
CCR3-mediated signal transduction process. After silencing f-arrestin by transfection with B-arrestin-siRNA, the
migration of CCR3 stablely transfected cells induced by CCL11 and CCL24 was significantly decreased, while
the migration rate induced by CCLS5 was not obviously changed. These results indicated that different chemokines
shows different regulatory effects on the interaction between CCR3 and B-arrestin. /n vitro binding experiments
further confirmed the interaction between f-arrestin and CCR3, and the binding constant K, between [-arrestin
mutant and CCR3 was determined as 1.35 x 10”. In conclusion, B-arrestin can interact with CCR3 in living cells,
and plays an important role in CCR3-mediated cell transmembrane signal transduction.
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