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“'LH%FQH_,FL{JCI? CXCL12 K H =k CXCR4,
CXCR7 HJ3Rix )Sill"}'“ =84

o, BRI, WA, THR, BFR, 9T, AT

(PéEXFMIE=ER SUR TR, #d K 410013)

= EH’J RIHAMEIN T CXCL12 K321k CXCR4 . CXCR7 7670 4140 1 26 1 B I PR 2%

FiE: W qRT-PCR 75 i A W 35 {51 37 fif 2L R i 20 23 K98 5% 1E 5 3L I 41 24 b CXCL12 &/H\%ﬁs
CXCR4. CXCR7 i mRNA i35, RG24l ek 120 4110w 40 i 41 20 A W AR A i CXCL12 KO
AR CXCR4. CXCR7 W ARIL, 00 =F MR B 5B ERIRFFER E R
B . qRT-PCR 45HF /%, CXCL12, CXCR4, CXCR7 A9 mRNA 76 3L b FaR B 24 W i T
FIEF FLIRALL (35 P<0.05) o FBEAEE R ER, CXCLI2, CXCR4, CXCR7 & A 7E 3L IR 4141
FAPE 23K 323 0l 70.8% (85/120) | 65.8% (79/120) #163.3% (76/120) , =FHAETEFEA k11 45
KR I TNM 43 35 v 1) A8 2 7L M 2 2 b 25K W W T (iéJP<0 05) .

25 BIETF CXCLI2 K HZ 4 CXCR4 . CXCR7 M55 335 1T 58 5 2L 90 Wk I FE 8 T vk R 25 )
*H%J
X g7 FLMR MG s ¥tk T CXCL12; 524K, CCR4; ik, CCR7
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Expression and clinical significance of chemokine CXCL12 with its
receptor CXCR4 and CXCR?7 in human breast cancer tissue

WU Wei, QIAN Liyuan, DAI Jing, DING Boni, CHEN Xuedong, TIAN Buning, ZHOU Jianyu
(Department of Breast and Thyroid Surgery, the Third Xiangya Hospital, Central South University, Changsha 410013, China)

Abstract Objective: To investigate the expressions of chemokine CXCL12 as well as its receptor CXCR4 and CXCR?7 in
breast cancer tissue and the clinical significance.
Methods: The mRNA expressions of CXCL12, CXCR4 and CXCR7 were determined by qRT-PCR method
in fresh specimens of breast cancer tissue and their adjacent normal breast tissue from 35 patients. The protein
expressions of CXCL12, CXCR4 and CXCR?7 were detected by immunohistochemical staining in 120 paraffin-
embedded samples of breast cancer tissue, and the relations of their expressions with clinicopathologic features of
breast cancer were analyzed.
Results: Results of qRT-PCR showed that the mRNA expression levels of CXCL12, CXCR4 and CXCR?7 in
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breast cancer tissue were all significantly higher than those in adjacent normal breast tissue (all P<0.0S5). Results

of immunohistochemical staining showed that the positive expression rate of CXCL12, CXCR4 and CXCR7

in breast carcinoma tissues was 70.8%, 65.8% and 63.3% respectively, and the positive expression rate of either

protein was significantly increased in breast cancer tissue from those with lymph node metastasis or advanced

TNM stage (all P<0.0S).

Conclusion: The high expressions of chemokine CXCL12 as well as its receptor CXCR4 and CXCR7 may be

closely associated with the lymph node metastasis and malignant progression of breast cancer.

Key words
CLC number: R737.9

Breast Neoplasms; Chemokine CXCL12; Receptors, CCR4; Receptors, CCR7

LI A A AR S v, AR A 1677
FETZIRBISOTT, o M £ k0 B i,
b B 2 — 2 P 4240 B RN R AR AR Y L B
AL RS S Ny T iR e, e
CXCLI27EMR L2, | Al 45 88 B h s 3R ik, xRk
FLAH L Y 32 (R CX C R4 1 i 2 40 Bl 1A #a e 1E H
foff PR 4 S B R TR B RS N Bn R TR
CXCR7/ZCXCLI12M 5 — 524k, [RIAEZ A M
RPBMPERSR, IR . I 5 2 F
Je 1) 200 JHL PR I ER A A OB AR TR P R A B CXCRI 2%
ik, HCXCRAIRFR LA LEL, mERIXCXCRTYIE
AN R Al g R R IR AL R R R R, R
EFERAL . ARWFGE R R 28t #PCR (qRT-
PCR ) e dl ik iy i, 43 0 K 4k ik N 7
CXCL12 mRNAFIE H M HAZIKACXCR4, CXCR7
mRNA R U FUMR i h i ik, B0 A ZLIR
. RE. BEMEBEBEH LR, BHENAR
I IR YT R AT Y S

1 RS

1.1 #RASKIR

WL e R e = R BE20144FE3 H —20144F
6 J1 B F- ARG 97 1935 i) Jit & 4 L MR g RB 5 1) B ff
L 5 20 ZUbR A R AR IO, B8 35 968 55 FL IR 41 2UAR AR
ARG, BIECE P Rl A AN EH2 cm
DL b By AW TC S R R R 05 OE R FLOIR 40 2 bR AR &
3~5 g, ZWMA PRI, SRIGHFET-70 CHY
VKA RAFAEQRT-PCRAG I o 3501 2L B g 18 & 1
N, BT 34~72%, AR 48K,
AR AT B B AT BB, RS i B E B4
Ak = = B s BLRHIESS 2 Wi o He LR IR 19 [ BPRTN Ml
RN . 350, 174 (20.00%, 7/35) ,
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1256 (71.42%, 25/35) , I3 (8.57%,
3/35) o AKAE2003 4 AW HO [ FL i 2 9o 21 53
Rl 35flEh, RIS E 310 (88.27%,
31/35) , Bigt/Nrtm34 (8.57%, 3/35) ,
REWIG (2.85%, 1/35) . MEME LR
RO MW T F 150 (42.85%),
15/35) , e ai A5 E200 (57.14%),
20/35) .

WS R R = B B 201341 H —20134F
6 H 1] & 47 A FF F R0 97 19 12041 Ji A Ve 2L R i
BEMAMEA, 2ESU ARG, VA TR
HARKI , 12000 3L R R L, AEIRTE
28~71 4[], A AFERESTS , AR FTHEAT B 4 Bh A
Ir AR, BT AT U) R B AR AR 25 48 0 HE = s B s B
BHAUESE 2 W . #FL MR E PR TNM 40 . 1204
LA, 1460 (38.33%, 46/120) , 11
5561 (45.83%, 55/120) , 1113194 (15.83%,
19/120) o ARHE20034F Wit (19 W H O 1 L i i 92 i
PO RY . 12000 2L b, R P T 106
(88.33%, 106/120) , &P/t 114
(9.16%, 11/120) , RAEM3IH (2.50%),
3/120) o MEE W5 RS RO . s Ik L0 45 T %
BEeali] (53.33, 64/120) , MiskC 454 5%
H560 (46.67%, 56/120) .
1.2 XWAMNFEZERF

TRIzolll] HInvitrogen/y &), ¥ 5% i85 &
ﬁPromega/A\ﬁ“ . SPAPE 41 AL IR & AN B T b A
W A AR E AR R RARAF; NS RG]
Y H LA T A TRABRA A,
1.3 LA E
1.3.1 % RNA ##RE Lot s k2 E PCR %
TRIzol #AF Ui W] 45 20 B 42 OB 49 AR AR 1) 5L RNA
FHAER A 0T UL 23 56 06 BE 11 45 45 B RNA [ Ay,
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AsgolAsgy, MRIEAN: RNAWKE (pg/p L) =Ayx
Fiis B A% 8L x 40/1 000, 153 4545 & RNA ¥ & Al
gl fE, AR 0 SRR S U] ORI
1 pg B RNA, JEiiH s a cDNA, SRJGF L cDNA
KR, 7E PCR AL 47 3 & 4 (9 cDNA, 17
52 % Ot &2 B PCR. CXCL12, CXCR4., CXCR7
FIN#E 2 I GAPDH 51417 51 W3k 17, 43 51 LA

CXCL12, CXCR4. CXCR7 % FF i 51 9y ot
7 PCR 714, PCR L 7F 55 B % & PCR J2 b 1%
AT, LB EKR 3K, PCR =Yt B 4 AR
RQ=2""2“ ik 7M. A A Ci= (FRIUAE S
) H R EE R Y Co 3908 — 78 IRE o 9 45 58 35 [
() Ct T340 ) — (X IREE S ) B LR G iy
SERIE - X HRRE S A RIE R Cu R RIE )

x1 5|45
Table 1 Sequences of the primers
HN i i
CXCL12 5'-GTCAGCCTGAGCTACAGATGC-3' 5'-CTTTAGCTTCGGGTCAATGC-3'
CXCR4 5'-CCGTGGCAAACTGGTACTTT-3' 5'-GACGCCAACATAGACCACCT-3'
CXCR7 5'-GAGCCAACGTCAAGCATCTCAA-3' 5'-TTAGCTTCGGGTCAATGCACAC-3'
GAPDH 5'-CCACCCATGGCAAATTCCCATGGCA-3' 5'-TCTAGACGGCAGGTCAGGTCCACC-3'

1.3.2 Sk safethml G 4R AS IR A SP ik,
YIR Se & Wi ab B, 4K J5 R [ B6 B 19 £ 2K AL,
3% B WA K EIRMEE 10 min, LIS G P90 M
SAACTE TR Ve . 2R IRK e, PBS ML 5 min, MR
PEpriR ok, SRAPUEIEE . T NS 2
B —Pt (1:50) , 4 CHWEE R . PBS ik,
5 min x 3 W I GE 2 E B HG BE A A  R AR id —
B, 37 CHEH 10 min, PBS #hik, 5 minx 3 K,
DAB & % 3~10 min, HX /K, HhARKE P
1 min, FHR/KMYE, A B E 0 2B 55 3 K
5 min, —HZEH 10 min, TG PHERISE A
G 58 A Ak % 0 1) 5 S T R 2 44 0 R IS I UL 5%
FI W45 R . CXCL12 19 592 2H Ak 4 & LA 40 i 2
PR AR B (0 0ROk PHAME 40, CXCR4 Al CXCR7
1) G 3 20 b e o L A0 Jif S % e s o B0 A o € R
Shy B A0 LB A A S, 4 B
10% LA I R BHPER L, BHEE 4IRS T 10% H G
B
1.4 GEitF4biE

A 2 K08 B Ab B SR FHSPSS 17.048 3 # k47
it/ #Hr. CXCL12 mRNA., CXCR4 mRNAFI
CXCR7 mRNAZEFL AR 41 21 R 55 3L 41 21 18] 1Y
FIR R HBOR LA B R0k 50 . R H R
X K%, P<0.05INAAGHE X,

2 & =R

2.1 CXCL12, CXCR4. CXCR7 ¥y mRNA &ix
qRT-PCRZ A 35 451 7, i 985 2H 28 FAH N7 B 98
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FHIRA L R CXCLI2 K HZRCXCR4, CXCR7
mRNA¥J G AR RSE, H=F7EFLIREHN
T Rk B T R LR L2 (1=40.894
38.275. 38.473, ¥JP=0.000) (#£2) .

32 CXCL12, CXCR4. CXCR7 iy mRNA 7 7| B3 & 42
AREFIRARPRIRIEKT

Table 2 Expression levels of CXCL12, CXCR4 and CXCR?7

mRNA in breast cancer and adjacent normal breast

tissues

HH CXCL12 mRNA CXCR4 mRNA CXCR7 mRNA

LI 4 1.22 £0.15 1.09+0.12  1.01+0.11
JEZFLRAIZ 036 +0.09 0.30+0.08  0.23+0.08
t 40.894 38.275 38.473
2 0.000 0.000 0.000

2.2 CXCL12, CXCR4., CXCR7 EBTEZL IR %=
HRRHRIE
B 955 2H Ak G €546 0 12 0 9] L B 98 A s AR A
CXCLI2EEHMFEIL, KIMCXCLI2EH XL TE
R8T 2L IR R A 20 A R SR R IR, 12041 FL R g
FRAS TP A 85 2 1 B 3k, PHPERIEE R70.8%
(85/120) . CXCRAMICXCRT7HE A 1E 120451 L i 98
2R AU A A T 3L R AL 20 A R R g
JLHE Y BH PRk R 40 5 65.8% (179/120) Fi
63.3% (76/120) (HE1) .
2.3 CXCL12, CXCR4. CXCR7 ZEAWIXitS
I RE IR RRIBIEIRAX R
12000 FLARAH L, AR E S B A b i
CXCL12. CXCR4. CXCR7HE 1 B 235 K 0
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BETOMKOEELEBAE ( x’=6.501, 3.923
4.415, P=0.011, 0.048. 0.036) ; ITIFL %

HAP R ERERPEHFIME ( x°=5.165,
5.149 . 4.016, P=0.023. 0.023. 0.045) , Wi{E

E1 REALKNZAREALR CXCL12, CXCR4, CXCR7 EAFIA ( x200)
#ik; C: CXCR7 [HPEZRE
Figure 1 Immunohistochemical staining for protein expressions of CXCL12, CXCR4 and CXCR?7 in breast cancer tissue (x200) A:

U L g FLLEA Tl s LT ) 2 58 R o 4t i)
25 (HP>0.05) 5 HENERIES FLME B
FIAES . R R/ TE e (#9P>0.05) (3R3) .

7 o i .\\" N w V“”’,
Q‘ I "l

N z’
ag L ~.\ ?‘"

A: CXCL12 fHPEZR3A; B: CXCR4 [HPE

CXCL12 positive expression; B: CXCR4 positive expression; C: CXCR7 positive expression

% 3 CXCL12, CXCR4. CXCR7 WRIX5IEKFEERAIEXR [n (%) ]
Table 3 Relations of CXCL12, CXCR4 and CXCR?7 expressions with clincopathologic factors [ (%)]

e A B PR 2% n CXCL12 PR P CXCR4 FH: P CXCR7 B P
i (%)
<50 57 42 (73.7) 39 (68.4) 37 (64.9)
> 50 63 43 (68.3) 0-513 40 (63.5) 0-570 39 (61.9) 0.733
Jihea /0N
T, 53 34 (64.2) 31 (58.5) 30 (56.6)
T, 56 42 (75.0) >0.05 40 (71.4) >0.05 38 (67.9) >0.05
T, 11 9 (81.8) 8 (72.7) 8 (72.7)
R RN
FH M 56 46 (82.1) 42 (75.0) 41 (732)
BHE 64 39 (60.9) 0.0t 37 (57.8) 0.048 35 (547) 0.036
TNM 434
I 46 28 (60.9) 0.206" 25 (543) 0.128" 24 (523) 0.122"
II 55 40 (72.7) 0.135” 38 (69.1) 0.201” 37 (67.3) 0.337”
111 19 17 (89.5) 0.023” 16 (84.2) 0.023” 15 (78.9) 0.045”

e D) DS s 2) IS moitess 3) TS i e
Note: 1) Stage I vs. stage II; 2) Stage Il vs. stage II1; 3) Stage I vs. stage I1I

3 i i

FUIE R R A R BeRg R — A il
e, BZEN, ZHR. ZHE. Z2LE0IR,
BAAHFHS AR —AEZER
ﬂz?%éﬂiﬂ@?%ﬁﬁ%*#% N7 HA
RGN E S S T E, HATME—MEHZIK,
HAjC M OB F@sor, ZAidA20fz
Z, HPAWNS AMBHEEMER, A

O MR i E H B FAEPH

A WS B RS Y0, A Y BE A b A
J&%ﬂ%%““‘”o CXCL 1221k R 7 8 K %
22—, T A 5T R O B AN AT AR P 1R
SDF-1, JE FCXCEBMUN FHXBERRZ —, H
TH Y6 5 8z &% CXCL9, 10, 11,
13, 14K, Mg R HE W CHE, EE2R
AREMEZEGSESHBMLR P20 D
&E@ﬁ%ﬁdﬁzﬂﬁ%—%,ﬁ\ﬂ&—%@ﬂﬁxcxcrméﬁé
JE M CXCL12-CXCR4%l, MiAEMmE &L . &
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. REMERF 2SR T EEEN, HEiW
W75 8 K B CXCL12-CX CR4%hHE 78 40 45 3L 95
BAARE . B, WA . 45 HEWE.
RSB . /AR MR . B AR NSRS
P NS g iy kA L R R h R PR EAR
F A K SR o A R AN i &R A T 5T R T
CXCL12/CXCR4 %l Mg 40 B i M4 5 . B R . iE
. RE. BBSEEYFIT T REREEMN
PSS 0121 SRAE . CXCRTH R BB T CXCL12
HAEE S CXCRAFF ML G WM s, [ B CXCRT K
hy g O ST AR B A R, JF SR O LR R A
5 2R N A O B HRGmaEE &
WCXCR7AEEL G i . B B . PR . 3L
98 S5 7 PN 1 22 Tl N 288 R 4 i ke v 3R 0K
HHICTCXCL12 X HAZ{KCXCR4. CXCR7
MBS R LI R o, BEREHFE
L AE R K, B FLM A MR o b R
RO, X FLRE AL S P i CXCL12 Rz
RmRNA 516 B0 1 40 B 20 DU ARGE o A BF5ER H
qRT-PCRT KM CXCL1I2, CXCR4., CXCR7HY
mRNATE ZL IR g8 20 2L 557 FLIR A 2Ly R 3k, 45
REI = F B mRNATEFL IR 1) 3R 357K F 9] 5 &
TG ILMA LM RIE, R ENTHY & Rk AT fE
RN R AE MR R PR EENEN ., B
HSchmidZ"IHFSE % P CX CR4 5 R 75 1F % 3L IR
WL, FMRPE LA EE . SAHAIN A 2
J 5 A5 DY i R IR T T LR R R AL Z T i B Rk
{8 H: 3 3 o Bl G AR T M AR R n T R O, BOR
CXCLI123# 3 5 HZ K CXCRALE &, i fEFL IR 1Y
KA. RIEEEZEMEH. Taichman U5 & B
CXCL12F CXCRA4TE IEH B 151 B 20 21 v 3R 35 &t
fIC, fE7E mi 50 B g 20 20 b B0l e ik o R B
T 471 B i 40 M 2R A BIE 5T B, A0 R R AN L L
ZARCXCR4M i 5 HEACXCLI2E5 /)5, 4
JHL R 1A SR B L A R AR 2R HE 0 W) e a1
CXCL125 HAZ R E5 5 J5 A R T 98 240 M i A= 1 fn 5%
. WangZE"HE5E & BLCXCRT 78 A JEHiT 51 Bf 9 4i
il R A TR s, I Hoal a4 20N R e Al
ULk 24 1 5 B IE 52 CX CR 748 1 78 Ry 51 I Jea 20 40
VF 22 155 i 7 1k b g v 63k o R ANTE E ST I
IR 2 T, R I CXCR7 [ AL BE W% 12 JE b g
YR BEAE . FRBR . e R Ak R AR S R YR AR
A8 A= B RE A I 0 10 UiBHCXCL127] LUl i 5
HAE —Z IR 45 G M 7E FLIR R R A . K e R %
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Brh B .

AW 58 0 R e s A0 ) VA R A 12041 3L
MR CXCLI2, CXCR4, CXCR7TMEH#E
ik, R BLAE A K TG #8413 g A1
EMTMHERERA D & T ORE SRS
( x’=6.501, 3.923, 4.415, P=0.011, 0.048
0.036 ) , IIIFLARJ A2 () Rk R U] & T L0
( x24r=5.165. 5.149. 4.016, P4}3]=0.023.
0.023. 0.045) , 17 U 2L MR A, 1130
FEAII R R B R T ES B EMNMRE SR
R AR . MR RN, X5 RZHEW
o8 —20, SunfEUWFSE K MCXCL128E (1Y ik
GRS A X, CXCRAZE [ 235 15 1k 1 45 7%
B MG R A5G, S54RIy . A &R8L . s
ORI I KNGS o LinZE"HF5E % BLCXCR4
H A MCXCRT 8 FAE A Ik 025 57 7 0 2L g vh i
KPR E T RME GBS, SEENER.
LN NN 8 R | B & v S P S kv N 8
HAPCXCL12, CXCR4., CXCRTIME RIEHE S
MR AR, W25, HREIM TCXCL12:#
it 5 HZIKCXCRAMCX CRTEE G5 W] & 3% /E
M PLE A, CRmaTF 545 Rl CXCR4
MCXCR75CXCL1245 G 5/ AIPLH A B iy
ZE5, Wi, CXCLI2454 CXCR4J5 51 & 40 A
s, oML GCEHAMPB -arrestinfe i, H
JECXCLI2Z5 A CXCRTJFH RGBSR, FY
RiﬁﬁB-arrestinf?iﬂé, B-arrestinf?iﬂé{(}%ﬁi}a
FEMAPKAE 53 F 180G, M AT R )
B o T CX CRA MY HE B2/ o3 10 i 570 A 4K b R 25
A CXCR7, HEZECXCRTH AR B 7", BF
P, CXCL12-CXCR4MICXCL12-CXCR7/Z i
S 5 B 1) Ay F ML 2 b ST R =R DR AE R, A R
PE— L WF5E, X FCXCLI2-CXCR4AICXCL12-
CXCR7Z5G WM, 4 2L AR 10 iR 7 $2 A8 1Y
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