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Effect of inhibiting CC chemokine receptor 5 on human breast cancer cell

adhesion and migration
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Abstract To construct shRNA eukaryotic expression vectors that targeting human CC chemokine receptor 5
(CCRS5) and to investigate the biological function of CCRS in breast cancer cell adhesion and migration, the gene
expression of CCRS in MDA-MB-231, MDA-MB-468, T47D human breast cancer cell lines was measured by
quantitative PCR, and MDA-MB-231 cells highly expressing CCRS were used in the next experiments. Secondly,
to construct shRNA eukaryotic expression vectors that express shRNA targeting human CCRS, small fragments of
siRNA were designed and cloned into the Ambion shRNA vector pSilencer 2. 1-U6. The recombinant plasmids
(shCCR5-1 and shCCR5-2) were then transiently transfected in MDA-MB-231 cells and CCRS gene and protein
expression were measured by quantitative PCR and Sestern blot. Thirdly, the effect of knockdown of CCRS on
MDA-MB-231 cell adhesion and migration was determined by adhesion assay and transwell chamber test, respec-
tively. It was found that silencing of CCRS greatly inhibited MDA-MB-231 cell adhesion and migration.
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B — 2 B A b B o3 s 3
B R 5, Ak PR B A2 AR i 240 i I S
ks A B A SR Y BRI 51 S 58 4 i
FNGRE S ER , 2 5 1K P9 A e 92 18 755 058 o 2R
N o BRZ5REER NI, Bt N+ SOz AR TR 1 S
A B B R e A S HE R AN S
[ 2 ( human immunodeficiency virus, HIV') Jg& ¢
SEZ PP AR B R R P Y R R AR . BRikZ
Sh, ZHRP AL 32 AR 4 T RE 5 o i AR K 1R ZE
TEERA R,

CC BB IH 732 14 5 (CCRS) & 3 Fh B #afk
A+ RANTES(CCL5) MIP-1a #11 MIP-13 ) 74
FERIET T IR 40 A 5% A A R B AR 2
RS A IR e T . CCRS 5 T i fifg B %/
B W20 L A 3% Ak 3G B 5 3 B8 25 VIAH OC , 7E SR 98
SRR CHAVE Y . BAIE R, CCRS £
ol oo 240 B o A R, A FLRRAE IR b R LT
BURRIEREE o ol T Sk b SR B b IR R S
IR 1 A e RS DIAR G BRI S b A A 1
BN CCRS JEPIAZ 0 3 3 7 X4 (1 040 bp) 1975
AR Bk 4 45 214 (pGL3-CCRS promoter) , % 4t
A e A, XU R B R A A k4 T CCRS %
S SR 1, 45 SRR W1, B Sn] DLAE i 3L AR IR
A CCRS (AR FIE X488 CCRS Wl figS
SR AT R AR R AR AR T RE . AR, HLET
F5% CCRS [{TF5T Z 4 T4t HIV 95 5 4
KT CCRS TEfR P i E I E R A Z 0,
iff— LR CCRS 55 b9 40 g 2E ) 27 Th e 2 18] 1Y
KR AWFAGET CCRS FEFEUTERFURL pSilencer
2. 1-CCR5 (shCCR5-1 I shCCR5-2) , ¥ HAE e 25 A
FLIREE MDA-MB-231 i figrpr , AHTER CCRS X i
JeE AN ML AR 2R RE IS

1 # #

1.1 fmje A #A Rk

L 95 4 e MDA-MB-231 , MDA-MB-468
T47D ¥ 0E H &L BE 40 i fr. MDA-MB-231 &
TATD 21 ffd £ 55 3% T & 10% Jii 4 35 (FBS) 1)
RPMI 1640 k539 MDA-MB-468 4ifig L L-15 ks
FREEARAIEFR(10% FBS) . A KGFTFH DH 50 2K
ARSI B T ORAE, DUER UKL pSilencer 2. 1-U6 1y {
2 [E Ambion A H] .

1.2 BgfeiX )

FBS RPMI-1640 . 1-15 ( 2 [H Gibeo /A ) 5 i
ity (Rt AE S AE D HOR A IR A 7)) o &L RNA $2
R3] TRIzol %% 447 Lipofectin 2000 ( Z& [ Invitro-
gen A Al ) 5 PRI PE N VI B Hind I, BamH [ | T4
DNA P LA K39 e 5100 & ( SE [ Fermentas 23
) ) 5 M 1E] SR by 4 BRUR R & ( Qiagen 23 ) 5 3E
AT R ¥ 9 B SO 7 i AR 58 i 8 i
PCR 7| & PrimeScript RT Master Mix[ 44 T.
FE(RIE) AR A 5 BT A CCRS $ifk (3£
Santa Cruz 3 A]) s A N JELEF CCLS (CCRS 1Y
FefA) (36 R&D A ) s AL B-actin B30 FEHT
T AR T AL AR I B B TG gF i
(fibronectin,Fn) (3 [E Sigma /A7) ) ;8 um Transwell
/N2 (22 Millipore 23] )

1.3 31 #

M GenBank #;Z& 1, CCR5 ¢DNA ¥4t 5]
¥, CCR5 % &t PCR L7 5] ¥ : 5'-ACGGCATT-
GCTCCGTCTAAGTCAT-3", T i 51 49 5'-ACCCTC-
CTTTGGCCACAGAGTAAA-3'; 5 18 18S | 15|
Y. 5 -GTAACCCGTTGAACCCCATT-3", T iiF 51 ¥
5'-CCATCCAATGGGTAGTAGCG-3', #H %} 3£ A &

AR 274 A

2 A i
2.1 2% PCR ¥ CCR5 £ ASUML S 20 oL W 44
Fik

K H TRIzol 271, 4% M U6 HH 15 19 7 16 $2 B
RNA, 350 JI5 B e Kk %8 58 B0 RNA O R, BB
RNA 1 pg, ) Oligo dT,q ¥ %% 5% & i, cDNA, PCR
SR 294 CAF M 1 min, 60 °C3E K 1 min,72 C
FEAR 1 min, 40 NE I, BRI & 1F 95 C
1 min,55 °C 30 5,55 °C % 95 °C &:F§ 0.2 °C# i
1R, @i PCR W58 UG , #-17T— MG 7 i
T8 SR ARSI 7 40 v R S e o
2.2 siRNA ¥e 57 89 3% 3t

M GenBank %32 CCR5 mRNA J¥51  {KIEFH &
SCHRSE T siRNA B 19 J7 i, I B 3R _E 19 3
TR G484 % CCR5 mRNA (NM_000579. 3) CDS
X3 1) siRNA J¥ 51, BLAST ity 41,
A B2 60 bp By % & K shRNA J¥ 41, {1 4§
Hind Ml 5 BamH | [§Y) ] & . Sense 9 bp ZE¥f 4544
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(TCTCTTGAA ) . Antisense HI % [} J¥ %1 TTTTT,
CCRS By HEFTUER Y B 457 51 4K : shCCRS5-1,5'-
GAGCATGACTGACATCTAC-3' ( H #7577 £:543) ;
shCCR5-2, 5'-CTCTGCTTCGGTGTCGAAA-3" ( H #r
Hrri:1016) o [m] B B T4 Ay BH A % BE Y G 6 P
51:5'-TTGACATGACACTGCACGA-3" ( B HEXT IR ) |
BRI X} BE 7 51 28 BLAST gk 47 He X, 5 AR 4
JEHNTCIREE 1
2.3 CCR5 shRNA £ B keghz s %52

F TE (10 mmol/L Tris-HCI,1 mmol/L EDTA)
WG B B AN S S R S TR S F AT 2R 2k
FE SS90 °C 5 min,37 °C 1 h; )54 T4 DNA &
PR H] 3% AL MEAL Y pSilencer 2. 1-U6 {4 I
Hindl 5 BamH 1 BV 5 2 (8], 335 N 1K &
20 WL H 43 m A 10 x #EHESE wh i 2 wl, RAUEE
DNA 10 pL, pSilencer 2. 1-U6 # {4 5 pL, T4 DNA
HEFENE 2U,16 Ci#EH: 16 h, E#Z =YL RIAFE
DH 5o, HRICGHAE -t b 1Y TR s 435 557 , Fl 4 Bow:
Ja ik A TP ISR . 2800 P S i B IR )
B 37 DA i 2 DU Bk R T A A A e
2.4 ik

6 FLEE M b LIAEFL 8 x 10° N Ff MDA-MB-
231 Zuff, AR 2 mL,37 C 5% CO, AR 2
24 h, %2 80% ~90% @A Bf, FJCILIE RPMI 1640
BegR R v A it 2 YK, #% Lipofectamine 2000 i,
Tl Y
2.5 CCR5 AR TS FEGIBIE

WAk 5 5 5% G 1) 48 i, TRIzol 42 57 $28 Bt 2
RNA,BUEL RNA 1 pg i85 5%, 4% 4n F Tk PCR 4%
PR RE 5 PCR, KGN CCRS JE PRI ITER IHA0% .

WCER Wk B 2 Y (%) 20 i, L Western blot £ ]
CCRS JEHPLBRIN AR, —PLkEhy 1:500,4 C
TR ZHUHREE R 1:6 000, = RER A 1 h, HAKJr ik
WRTArR
2.6 fmfRFEM I

L)L PBS Fiii i W B 100 we/ml 1) £F 1% 25
H Fn, DI%EAL 100 wL A 96 fLARH . 96 fLik
BT 4 CURFERR . 552 RUERJG, LA 1% BSA 7E
37 CEHHMA 1 h, WO BERE Y shCCRS-1 1Y 41
PR AN % B R AT 1 x 107, 43 BI0Ks 40 i B T
100 pL 4ZF0 T4 8% 19 96 fLAkH,3 & £L,37 C.
5% CO, FEFFATHCE 1 h F gy [ PEXT RE 0 4H i

ERAXTRR, 1 h J5 WAL IA , PBS PRk 3 IK; 5
FUIAREFRIL 100 L LS 5 mg/mL MTT 20 pl, &
CO, ¥R N 4 ho F¢ W, BAFLIMADMSO
150 L, A3 IR EHREE 5 ming JBIE G s A X
T Ay 58 AL W
2.7 @Rt Lk

Transwell /N 1) 5 N ITA T A shCCR5 I
R J5R 114) 41 i 2 W ( MDA-MB-231/shCCR5-1, 3 x
10*) 200 pL, FZE A 2% FBS 8 100 ng/ml
CCL5 N1y RPMI 1640 5553 1. 3 mL, HAK 7 ik
R ATR
2.8 “itF oM

BAELL x £5 o, ] SPSS Geit B/t kAT 54
S0t AHTH K. P <0.05 g B Siit
SRS, P <0.01 R B EES

3 8 B

3.1 CCRS fE ASURESE 2m i o 64 Rk

163 i N ZLM 98 40 i E DL & PCR A
CCRS my A A Rk, 5 R &l 1 fir 7, MDA-MB-
468 MDA-MB-231 . T47D 3 Ffigffuth ¥4 CCRS
i 32 ik, CCR5 7£ MDA-MB-231 41l Jfid i 35 ik 5%
151, M 7E MDA-MB-468 20 rh ik ek, B, 7
J SR PRI R 55 3 Hh %k ] CCRS A X 38 38 Je v 1)
MDA-MB-231 #iijifi .

1x10™"
8x10°
6x10°
4x10°
2x10°

o L i

MDA-MB-468 MDA-MB-231 T47D

CCRS relative gene expression

Figure 1 Relative gene expression of CCR5 in human brease cancer
cell lines. Total RNA was tested for CCRS mRNA by realtime PCR
3.2 CCR5 ¥ i #2 /£ MDA-MB-231 % i P ¢4
Rk

43 34E MDA-MB-231 41 Jifd [ H 4% e 30 3R b
(shCCR5-1 1 shCCR5-2)24 48 f172 h J& , % &t
PCR J7 {4l CCRS [AARXTFE R IA . anfEl 2A F
2B fi7n , MDA-MB-231 4 fifg 4% 4 ki shCCRS-1 &%,
shCCR5-2 J&i , CCRS AN 2 1 i B I% T R 55 e il
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25 T 4 L B B % [ o R A 4 L, B B L shC-
CR5-1 1 shCCR5-2 Jfiki 24 148 h J5,CCR5 R:H
TR IYTE 80% LA I

Fi Western E[J 35 3£ £ ] %% Y¢ shCCR5-1 A0
shCCRS-2 LEKFRL 24 h J5 CCRS p%E 3k, L
BEE i PCR USSR, Sk (18 2C) =8, BE

A

18S
—
z y
3 i
E v
E. //
b+ 7 Z
B 8x10°f
i 24 h
6x10°t m48h
L HW72h
4x10°}
X107} *
L o EE b PrEE L
0
Negative control shCCR5-1 shCCR5-2

i 4% 3 shCCR5-1 & shCCRS-2 W] L @ % ) 1
CCRS W& F1 41k, H shCCRS-1 (19 TR AR Mg 4y
F shCCR5-2, 3% 5 i PCR (45 2 —5/. H
T shCCRS-1 Ay R M 47T shCCRS-2, [H gL fif
JiI shCCRS -1 JUBRFOROR IEAT JE 21 A= )75 5

CCR5
—— [T
= ,; —_—
VAl 7] |
2  e—
/4
ﬂ /4’,’ 7

MDA-231 NC shCCR5-1  shCCRS-2

CCR5 — E— -

Actin (D G W S

Figure 2 Knockdown of CCR5 by short hairpin RNA specifically designed against human CCRS

A :CCR5 mRNA in MDA-MB-231 cells transfected with two kinds of shCCR5s (shCCR5-1 and shCCR5-2). Relative gene expression was measured by
quantitative PCR. Data shown were representative quantitative PCR charts. B, Statistical analyses of quantitative PCR results. C,CCRS protein was de-
tected by Western blotting in MDA-MB-231 cells transfected with shCCR5-1 or shCCR5-2 for 24 h. * P <0.05; * * P <0. 01 vs negative control group

3.3 %% CCRS sF MDA-MB-231 g i 261 4k 77 49
EAG]

£1 % 5 1 fibronectin J2 21 Jifd AP 51 119 32 2L A
G322, AT RN A AR 5 LAt B o3 £ 4E AR 1 DA M
IR KA M 3R 0 2R G, 2 5 A R
oAb GERS S A L R TR AN M RSB e g, R T
KACLF EE EZ AL B Al DL 40 i 5 B fig
TR/ E ek T UTER CCRS X 4 il 5 fig
FI0ysEm , 45 SR R W], MDA-MB-231 2 fifd 15 i) 4% 44
shCCRS-1 5 , 20 i e 1A BBk, BA giit 2
XS (K 3,P<0.05),
3.4 2 CCRS *F MDA-MB-231 % it 43 % i3 3 4=
#ALEE 71 6 % vh

Matrigel J i i 25 5 4 )5 fie 7 5 ik iR U8 i 28
TAE AR AR LA Y 454 , 4f 012 28 2 4o &

1.4
1.2+
1.0 1
0.8 r
0.6 +
0.4
02r

Adhered cells/%

MDA-MB-231 Negative control

shCCRS-1

Knockdown of CCRS reduced MDA-MB-231 cell adhe-
sion. Cells were transiently transfected with shCCR5-1 or control plas-

Figure 3

mids, and subjected to adhesion assay. * P <0.05; * * P <0. 01 vs neg-

ative control group

#d matrigel (158 ) S W4 4R 22 68 ) 1) K/ TE
Transwell #4k/NE 1 F =4 30 A 2% FBS fl
100 pg/L CCL5 (RANTES) >k il MDA-MB-231
Y AR 2268 J1 AT CCLS AU BafLEE f1. o
AW, JUER CCRS &3k mf DL g 35 41 il MDA-
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MB-231 4R 2B HE 1 (| 4A,P <0.05) ; 4
FIMA CCRS F¢ 7 PEM B AR CCLS B, JLBR CCRS
A LU KRR IR MDA-MB-231 4 ffd 1] CCLS P T

o I e M

Hafefeds (8 4B, P <0.05) . £ BEHLIHE 6 4>
ML , 23RO A M K, BCHS (L, S 2 2R
W s Fros .

s 7

Figure 4 Blocking CCR5 expression with shRNA knockdown in MDA-MB-231 cells decreased cancer cell migration (A) and chemotactic responses

to CCL5 (B).a:MDA-MB-231 ;b Negative control;c:ShCCR5-1

140
120 1
100
80
60 r
40 1
201

0

Number of migrated cells

2% FBS

100 pg/LL CCLS
OMDA-MB-231 BENegative control BshCCR5-1

Figure 5 Statistical analyses of MDA-MB-231 cell migration after cells
were transiently transfected with CCRS shRNA knockdown vectors (x +
s,n=6). "P<0.05;" " P<0.01 vs negative control group

4 1 i

FERE S R R () B AR 2R, 2 T 3K
TRYT RO TR R e B B 1 R b
AR T2 UIAE G . e 4 MRS - 3k R e 1
R IE T2 A, Tifega 240 M v AT A I e A 114 i Ao
BE 22 AR B AL I PR IR R IR i 2 A SURI 2
Ho HuHEF M ILZ R KSR 50 20 T
18 AR F 3214, 4R, BLE B HLAT (i a2 o
TERAE MR G A%, CXC Rtk H 1%
A 4 (CXCR4) 7€ g 5 7 h VR I BE SR 8l )
2z BT CXCR4 R HE fA« CXCLI2 f 4 i Al LA
EA I FLI S I B S R A e
R, CC Bkafk H T 324K 7 ( CCRT) £ i 984 1)
WRE LR P A T VE A o ARSI i
WEFE Hh g izl CXC Ak F 1321k 6 (CXCR6)

AT LM E PR AN 5 A L oAt v 2 I AR
EMIEAH CC B F 214 10 (CCR10) , CXC
Rk IR 3244 5 (CXCRS) 4§

CCRS J& T G B M2k R, A G &
FIBICSZ AR T LA 1) 7 A5 8 e . CCRS 55§
SHERCARZE &G, S 2 B G A
SRR A A, AR Ca® T B RRICR T
AN PR AN B R 4 Y R Al S
PEMDIRE . HTIARFSE R T 4% CCRS (520,
S5 REW], CCRS 1.0 )8 3+ )7 5 - 1 B A8 75
CCRS BLE 65 % FcH' . Cmseen
LS A2 0 s 40 P ) 3 B8 32 2y, CCRS 2 A5 5
PR A IR RS IS SR DG St AR T IR A
T CCR5 shRNA FiR# K, I F| ] Lipofectamine
H LT i A R 263k CCRS 3L A (1 2L IR 98 MDA-
MB-231 Zififirh , 45 5 07, Wi shCCRS 77 2k B hr
IRl AR ] CCRS JEPAIER [ 1461k, TR %
AL 80% LA b0 A M Fh BT SE9GUESE TUBR CCRS /]
DA MDA-MB-231 4 Jifd % £F 3% 8 1 Fno 1) 2 Bt
REJ7 5 1 40 M AT A2 9 F 55 2 B, I CCRS 33k
A DL BRI R 2 shRe ), LR Y IR
T 2073 WA PR 5~ (RANTES) FRAE I, %) 175 5
AR TR &, X2 SRR, JUER CCRS #E
B — e R A0 o e 240 ) 4 28 LB I S AT
oo CAMRIE, Mo AR5 b i Z R 8] 5T 40 i, o
178 B 40 L P R A0t A X T L gy
CCRS [BCHA& (RANTES) , PN 2 1 i 723 200 e 1)
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RAEGH Ao mT LU, n SR o ok g 4
CCRS [RIK K 2o A R AR 6 200 i 1 Jze Ak 45
MRS RE 1. ARBFFEdLER 2 CCRS A BN I
IR BT L A ) FLIREE CCRS YL RA YT K
23 VR AE Y7 S8ORT BLAE A I RS
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