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[ Abstract] Many chemokines and chemokine receptors, such as CCL2 and CXCR4, participate in the growth,
angiogenesis, distal metastasis of breast cancer. However, the recent failures in the clinical trials of some single target
antagonists suggest that chemokine network in tumor microenvironment is really complicated. Obviously, multi-
targets regulation strategy for chemokines is indispensable based on the polypharmacological principle in the future.
Atypical chemokine receptors (ACR) as endogenous and physiological regulators, including Duffy antigen receptor for
chemokines (DARC), D6 and ChemoCentryx chemokine receptor (CCX-CKR), may be the powerful candidates for this
purpose.

[Key words] Breast tumor; Chemokines; Atypical chemokine receptors

BYETFHIEH
#4k A (chemokines) H chemotactic cyto-

A

-
R (cysteine, C)FRILRYHESINTF 20l 73

B AR RL) , KL T A5 R b 2 A v o

kinesZi G ik, Mtk H 7Rk — K2kl
o S M B A O AR Ny TR R R
(FHXS 2> 7 i 8 x 10°~10 x 10°, 70 ~ 100

BEEE: AP E-mail:ouzhouluo@gmail.com

C. CC. CXCHICX,CHaq 5k 2, Hrp
CG A M XCL1 (lymphotactin, Ltn), CCJ%
A9 CCL2(monocyte chemoattractant pro-
tein-1, MCP-1), CXCJE#ILIN T FEN



(F@BER L) 2013555235 55857

619

CXCL8(interleukin-8, 1L-8), CX,CHEMIICFE N
CX,CL1(fractalkine, Fkn), HRTC AR A
L Fs50%, BikH 2R uA208 2 £,
K FEERIFIE(C, CC. CXC. CX,C)+F 5
(ligand, L)+/F5(1,2,3 )85 B X5 4 Fh#a 1k A
THTRG w4, BA—B TR,
1L/ R F—4(platelet factor—4, PF—4, CXCL4)H,
Vi RAE B, EATEIE R E
AL IR 7 46 F201H 22 8044 CXCL8 FICCL2 A AH
Ko
2 BEUWEFHIIThEE

A A 1 2 BT T AR TR i ) 25 A
FREZ ik, ANEEE R E SR R
(e s RSN i 0N O F SR A PN R e N PP
AKEFr el ) AL T AE A0 R A
BRI H AR R s SRR

1996445 X N2 6 FE 9% 5 (human
immunodeficiency virus, HIV) F 5 2E a1k R+
ZARNE R 27 I (second recepton) M= ATk HL
CD4A" T L 20 i S B W 4 B 1) & B3R5 | kS T # ok
HZE3l, X —E KRB AT T Lt
BRI F-41CXCL12, CCL3, CCL4RMICCLSZ A HA
PLHIVAEH . Bk F AU S 5 08 v,
Wl RPE. EI. MEERMSEREES, 5§
N IR E S UIAH G
3 FRMERIERBELEFRIER

B S FUIRE M R . KR &
WE¥ABEVICR ., TR ERY, FLIRE
YME AT LB Z M LN 7 Az R, —Loi
AR L AR A A, T s — Stk A
I AT FLRE
3.1 FUMEREmie = £ % AP AL A F R AR T

AN RN R, LRI 40 M AT
A Mtk A 1o FLEE T CCL2I Kk K
55 g 1 A AR B RO R EE A G, BIBRCCL2
MR FUME LR L0 L FUMR 4R M T LAk
CCL5, $&niziatbH+ ] Re s FLIRIEIR T 1Y
— NSRS T . TS HE I FE bR . L g A
WA AT kb I+, n] LLIERENL 7 5%

FUFR A TR AL R T2 14

FE AR R - KT 988 A5 2 AT R 1 i 2 B2
(o — el N5 S A7 R ] 38 08 1 2 RE Pk
SR TIRE ;T ) — LR o] LUAE
WA AR, TR i Ie A i 35 5 AT RS

AR DR Ko L AZ AR 1 1) T 6% 7 2L i s v
PIVERRZ MR 240 . PEods i, CXCLS.
CXCLI2, CCL2, CCL5. CCLI8Z:#afkN T EA
fEFLIE e, i A —Eea b R X CL
CXCL9. CXCL10, CXCL14. CCL16. CCL19%:
IR B PLFLIMETER
3.2 MR F . ALETF ARG LIS
%R

A o ARSI AR g 240 i e e b PR T i
MARFIRIN, ANCXCL8AY I #3451l i & MMP-9
TR, 5 B A 3 IS JBE DT 354 n ek 98 441
1= 28 EE R i e . 7 JR AR B 3% 1998 8] 1E
HFLIR LR A, (R EECCL20(10 ng/mL)id
HYEHTCCROV SR MEIER , ik mukE
CCL20(15~20 ng/mL)N ] i SN 345, R
CCL20T RE SRR R R AR o 1 e ksms
RITER. PR, HER-2= A3 I8 (TNBC) &
8 KSTCF- B B4 . CXCL8MKIs T
s TSR A e L LR A M CF -7
FIT47D = CCLS T B LA A 23 b 77 X B 2 8
3 S MM P98 18 A5 A% [B] 42 Hb A 34 e 1)
BT, K A B B0 CCLS T3 3k 1815 BERE I 1 240
HE(MDSC) R A i #ETNBC A=K ) L 72 )L
PR A RN R R, MR CCLS K
Fhes 1 R FEIECCLS AT /N FLAR g v
i 5 I R L 40 B (TTL) SB35 15, 3 7R CCLS ]
TRITZRR RN TR T RERE 1N BRI 4h
A T i P A2 ) CCLS A 5 B Treg, 5
HCD8" T T, X —VEHEHTGF-B /%
g 7L CXGCLTEE AT #E B — ) R A AL
(EMT), W nlEdEGFE S i i e it ZLI s
s g

Jigge 8 7% o — AN 1 L AEREALIY . AR E
VEREME M FE . FLAE AT R SR A S 1Y
R, UHJEMEEE . M. RSk e g R



620

MED. BHEITSIRE

% . CXCL12HICXCRAK BE 19 4= 412 % (bio-
logical axis)A] BEFE G451 AR I 75 N ) Z2 Fh 5244
FIMLER . R RIEE BRI Y, AT
— A5 W T T ) A A R IR R, B
i 240 B X AT L HOTT BOBURE L RN
AP i 22 859 (MPNS T AL i CXCR4 2
fm#is, CXCLI2[fE#Eai, Seyclin D1j=4:
JUHERIPLK | B-cateninff 544 ik 2T 09 H 43
WA A0 i T S R ¢ Y, FHFICXCRABIHE
fRAT A N FLIR S 40 il RMDA-MB-2317£CB-17
SCID/ il % 75 K T F%61% ~ 82% . 1E4T1
/NERFLIR LAY, 5 CXCRAFE B A
TG TE G AL 0 I A R AR A R
TNBCHTICXCR4MEKIA(71%) i THER-2BH 3L
[R5 (44%) Al Luminal BUFL IR 956 (37%), CXCR4'
TNBCEEMBE R, Z kAN, M. Wi,
Ja2e P

M2 AR RITAMAE 3 CCL2 . CCL18#
WE, nIES AR, EIEMEAERK, Bm
VRN, S LiRiERe ), SRETAM
HCCL18 T fgid it 7 F T BE WL BG4 iz &
3(PITPNM3) i e i L e i 7 % o an SR 3L
FETPTAMK RN B RN E, CCLISAIEN
TAMAM bR G2 — .

CCL28(MEC) & — " m &k T . BHA
A A A B P R T3 T 1 A3 et B
[T, BEPOA R R, MR R
HIBFSE 45 9 R, CCL28RE S fiE 1k 7L 15 20 Jfd
BATE I FLIRE AR T T X B
HIETEARL . Facciabenes 28 % BRE S AT LAfl
Ui S R CCL28 M ek B, dhmiSsEdE ks
CCL28Z A CCR3FN(E) CCRI10 Tregh it 21 fith 53
BB, I AR T I AR S S e i Az, DT
TREREE R

A Ao IR P Ak PR 7 g v T BB VL
MEERME, CUESEFUIRE AT A
1% 5CXCL12-CXCR4%h . CCL19/21-CCR7#
TG ShA S 200 18] FE T 40 g o L 4
% 72 BE 1 B9 VR & il 1 CCLS/CCR5 5543 WA E
77 Szt ) o B s TR T (HIF) Al )

PR SRR 2R T 7L 40 C X CR3 Y F 3k Fil ]
FER T AMECXCLI0M) 2, A2k LB 40 i A
R, TEFRPEFLMYE B K, TGF-B |
CXCL1 B T =5 ] BE 2 0G24 i 8 41 i (CTC) ) dzg Ak
BEERTIE 0L B L, LI R R AT
ReVs e Z Rtk R 7. Aol IF R 45 3 4%
W], CCRAWFIIEEFLIRm R A K AngERE
75— 3 MR, HallZs 2 0 22 51
E P T 5 S ERBHPE M CF -7 20 it 18 3 i K
e AECXCL12, X —f1EH T #iER$E T
FITC1182780 [ BH W . M — B 5 | & 119 4 it 184
B KR A BT CX CL 120 M4 fr fp AT, i fin A
CXCL12X Al 8, [FEFCXCR4AM G W]
H O 20 T ME B RN, H A CXCL12
JEER o PHMEBR S0 . FL R A8 A R 9 M 3%
REM WM EHEE S, M R P ER M M
FLIRIE A A K A VR T 5 2T CXCL12A9 32 14
CXCR4. CXCR7fIEF A %>,
3.3 AALET. BEATF ARG IRIUBEREAE A
ENFLIE N NR B A, A
CXCLOZEH AT R IR AR /N o 7 /N B LB oA
R | 98 N T A GRS XCLFIIL-28IL- 124 3L T
MR BE AR, TR N BRI T LR R G
N, $EZRLACDS TN . NKAH L A 32 B4 21 g
IXCL1 A GBS —FPAE AP RE a1b R -
CXCL14(BRAK)H iz - & T3R5 B Ak
M4, AT R R, CXCL147] #i il
FURRIEE A i AR S e, X E B R
M, $ERCXCLI47EZLIR S o — ot te
“F-(tumor suppressive chemokine), HALF A fE
5 R P A A A S
bR 4 P S A —SE R PR R TR R Y
B, G MR- R - AR i
G, HRLA R EIE A KR . A
FaAE IR CCL19(ELC) 3 IA ¥ /) B 3L Bt 95 40 i
R CILSTEMRAMY A KR Z 5, AHTE R P 1Y)
BT T REI0% o LA IR T SRR 1 7N
FFLAR I 20 M TS A-peE HICCLI16(LEC) 5 K &
Wi 5 AT ELRR e, BT PG R, T A
REICAL, HILERE A REAR,  [R]E 52 2 s 21



(F@BER L) 2013555235 55857

621

20 P I 200 I RTIRRS TR 200 i 25 T 0ot S 40 O )
KA, CDS T AN b Vb 20 A 45 o J5 300 2
i IR T I, X B CCL16 A AT Mg 5 1 32
FA) SR RE FRNE, -A T C feJd 400 e 1 e 8 S
BHHEMFH&H MR . BB,
CCL2 I B 22 A 4 2% ST s L
{EHAFHE—2 WY

B FH AR PR B L e £ A FR
B, B I FH A Ak R 7 R 40 it PR T4
NK 0 FTD CE A7 5] 354 LA 384 55 i 3 28 s g ]
R AT U r %, LR 7l REHVER 2L
B ek 98 B B IR T B AR A o e N LR o A
MIMDA-MB-2311SCID/N BRI AE A, 4
CXCLPLIA A FH I Jo I I 135 R, {HHTCXCL8
ik ml B Z R EGFRITIR BT R VE T,
R AR /N, PR, s AR A,
K CCL5 5HtHER2 LR A Rl 2 1 (CCLS her2.
1eG3)RE IR BB PT e vk A b itk Tk
A RS PR 2 DIRE ST T

4 ABRMERFERELETOSBARE
e

41 B BAETFHIGHETH#E, HER
A A E T 2

IEAESK, BA R TE 4 3 0 JE Rl
¥4k IH 15 & (atypical chemokine receptor,
ACR)UNDuffydt i #afb K 132 /& (Duffy antigen
receptor for chemokines, DARC)., D6F1CCX-
CKR(ChemoCentryx chemokine receptor) {4k #
KM, XA T 4G HE A ELE TR
SRR R TS L mAon sl NdEH, FEE
TER N fb B 25 7 Al ) I 4 vh 45 R &
FEBEMMEM . BIRACRIFA BT 4
MRS, H AT 3 A 0] A R i 5 A i A
iz, difpa b A BERR RS, DA (Rl b A ol
ARS8, b4, ACRW W EEIE S G H
EHCHIE . B-arrestinfffi (5 554 T iRk AR L 4%
—E A ERE T
42 DARC., D64CCX—CKRESLILIE F £ 4%
JrEIA AR

DARC R 20 1M M50 | A5 S st

ANAZELLANME A4 B 324 . HIV AAZ TR A % Bl
Z L TE BN T IERAE SRR T -8 E
DIREr T o 124 DARCTE SR v 48 A £ 1k
PET R AR DA TE I T 9 AR R P R
O 249 2] — S SCIS A ST ORI 3. FRATTILER
F 1 FEIRDARC ] FLAR I A A R SRS e
AR MR, FLREEEMDARCERIES
WSS RS . UnAE % B s b, TS R AE A
RIIEL . 5Fya+b—FFya+b+FL IR0
M, Fya—b—F1Fya—b+ZL IR0 B HE 5 A e
WRELZERERS . R Fyaf Bl ] BB A2 ez LA 1Y
WRELZEFERS . DARCIIHTIMRA/E FIARGUR A 1 H
Sof A P A R F-CXCL8 . CCL2%5 (A %
B, AR iz X BRI RS, e
HIF R, TR VR R S S TS AR
TR ML KATL(Kang Ai 1, P15 H)
FEE

D6 EA LA ) fA A TR - 32 (AR 25 44 B 7 vk 15
JE 5 A8, JHLER 2 Yk B B IX ) e 72 D O 4% ok e
T REAZATRXT DO H D) fE AT Gk % 2
HI O DeRgLs & LTI A R TECCRGE L
HF(CCL 2, 3. 4.5, 7.8, 11~14F122,
XTCCL17TWA BG4 G hHeS)), HEARSE
W RUE tECCE L 7 (CCR6 ~ CCR10 AL
UL R e g e H 7. DeS R4 &
Je, AR A EORE FC 3 N AR IR R AR . D6 Rl
il B2 R 18 98 RE SN o FE D6 S I Y /1N B AT S 2%
F I 5 (phorbol ester) B EUAY Bz Ak b g £ oy 1
I, T D6 S PR AL A i D) AT ) Rz Kk e e
o fedln, IRATWFGEUE SE D6t 38 T 3R
i, HERPOKOF 5B RREARDC, i RIIkD6R]
8 2 b A ) N L e R BURS AR 198 A A T
R

CCX-CKRMAELHALHFECCL19, CCL21,
CCL25FICXCL13, B4 UESZCCX-CKRI] T34
YR ME R AL I F-CCL19 ML N Ak e i
PR Hore W ot Ak B T ] BE LA kR T
FEPIVER . CCX-CKRIE B AL YL (1 A 4T
MAEHEK 293 4 i rh AR BEJH Y Ca> i i, JIF H.
A & BTC I 05 T 10 A 22 0 24 R B0 B TG



622

MED. BHEITSIRE

(MAPK) I BEIR Ak o 85 5 DX R A B IR B 5k 1) e
K. AN IS EARMESRL P DRY LAINfY) i 4%
Al R HORN BB N AR S5 i R 2R
FATFEMRNAFIEE 1 BUKF BB UIESE 2 F0 A
LRI 40 i ZR 0] ik CCX-CKR, (HEA &%
FEHF 1k 1) L 968 40 2R (1) CCX-CK R R 1k %
. [RIEE, FRATULER 278 2L AR i /3 h CCX-
CKRm KL HE W EMELEFERE L, BEAE
/ﬂ);qjﬁj%—u]o

BARAS T ACREA A 4> -,
DARC H 2544 13 A= il CX C R C Cita ik A
T, D6EZE X RIEMCCREILH T, CCX-
CKR I 43 | 2 — 26 w] Py R AR 1Y Ak 1A
+, RMAEFLAE T R EH R T, e
e AR PR - W 2 Hhom] il 7 sk bl ) 2 4 £ 1 1]
BEAEM . B —#ne, ECcClaftH g
B(CCL2, 5. 7. 11, 13, 14, 17)%DARCHI
D6/ E M, WALE(CCL4, 8, 12, 22)H
Doy, HE e, B e
#W, DARC, D6. B1a 45 I,
SR ERN) T R T KOG B o Evasins
TEARGN LB A A L I T 25 A s e, 7F
NSRS 2 T SN & S i /S ey N A ]
RAEFFHES Py e IR o i AL kA R 745
H, (B2 4 1 Evasins B Fh & 28 MEf HAAE A
i NG T, T HVE N8B iR T
FB.
5 BUEFREADEIAREPNEA=

20014F-F K CXCR4Z 5 FL 8 i 1 % (1)
MR ARG R TR S, ki Ir 1
P22 58 s B — 00 . CXCRATEFL IR
T BH PR R E1860%, BT CXCR4HZHIVIZ
AT R 4T B 32 14, R LLCXCR4 M HE A5 1
25 Pyt 8 T AU S — 5 BURE AR . CXCR4
JKZEFEHLHI CTCE-9908 B #l 1E 52 AT 411 il /1N Bl
PR IR DR R I I 55 7 . BT CX CRAPTIRAE
FKEC 2 AR R R B, Hib WiE i
[N = 1 ORI | VAN o AN S e
Rtk B8 A AN T sk iR A WA
SR AT G . SR, Bk B Az i

RHEARZ, R BEE R 5 — 3 2535 7 R 0% ]
REJFAE AT B o I PR L X B — 30 S A Tk
N FEREBUR) .  AKTR . A% . siRNASEAE
ERCRA R . 5l — S Ak N - 32 R 35 PR
I RIS B AN ) SRBIR R R A
R LETNEZ WSS e Ay W DAY

R A PSR ¥ e =X 5 b1 R R b Ly I )
DIAR RN 22 0 L e 240 L ) B 25, {RFLAR
AT M BN L8 A AR R
FZRNFEEAE R, H3mE A FL
S AT LA T) 4 b 52 2 X A R 1) S
P B, DUEARIE . WA 124
FE o B LB AR DG AL IR F S sz AR R,
A BT B A R - R AR S e 3 T
KFRo MEAAREER, ATA BB Y
RAG Y M £ v 253~ (polypharmacology)
e T AR 0 RO R R v LRI R
I7 SR

(& % X k]

[1] BAGGIOLINI M. Chemokines and leukocyte traffic [Jjl.
Nature, 1998, 392(6676): 565-568.

[2] SALLUSTO F, BAGGIOLINI M. Chemokines and leukocyte
traffic [ J ] . Nat Immunol, 2008, 9(9): 949-952.

[3] ZLOTNIK A, YOSHIE 0. Chemokines: a new classification
system and their role in immunity [Jl. Immunity, 2000,
12(2): 121-127.

[4] ZLOTNIK A, YOSHIE O. The chemokine superfamily
revisited [ J ] . Immunity, 2012, 36(5): 705-716.

[5] ZLOTNIK A, YOSHIE O, NOMIYAMA H. The chemokine
and chemokine receptor superfamilies and their molecular
evolution [ J ] . Genome Biol, 2006, 7(12): 243.

[6] ALIS, LAZENNEC G. Chemokines: novel targets for breast
cancer metastasis | J | . Cancer Metastasis Rev, 2007, 26(3-
4): 401-420.

[7] BALKWILL F R. The chemokine system and cancer [J1.]
Pathol, 2012, 226(2): 148-157.

[8] MANTOVANI A, SAVINO B, LOCATI M, et al. The
chemokine system in cancer biology and therapy [J] .
Cytokine Growth Factor Rev, 2010, 21(1): 27-39.

[9] ZLOTNIK A, BURKHARDT A M, HOMEY B. Homeostatic
chemokine receptors and organ—specific metastasis [ J | . Nat
Rev Immunol, 2011, 11(9): 597-606.

[10] COUSSENS LM, ZITVOGEL L, PALUCKA A K. Neutralizing
tumor—promoting chronic inflammation: a magic bullet? [ J ] .

Science, 2013, 339(6117): 286-291.



(F@BER L) 2013555235 55857

623

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

MARSIGLIANTE S, VETRUGNO C, MUSCELLA A. CCL20
induces migration and proliferation on breast epithelial cells
[ J] .7 Cell Physiol, 2013, 228(9): 1873-1883.
BHOLA N E, BALKO J M, DUGGER T C, et al. TGF-heta
inhibition enhances chemotherapy action against triple—
negative breast cancer [J].J Clin Invest, 2013, 123(3):
1348-1358.
ZHANG Y, LV D, KIM H J, et al. A novel role of
hematopoietic CCLS5 in promoting triple—negative mammary
tumor progression by regulating generation of myeloid—derived
suppressor cells [ J ] . Cell Res, 2013, 23(3): 394-408.
GONZALEZ R M, DALY D S, TAN R, et al. Plasma biomarker
profiles differ depending on breast cancer subtype but
RANTES is consistently increased [J]. Cancer Epidemiol
Biomarkers Prev, 2011, 20(7): 1543-1551.
LUBOSHITS G, SHINA S, KAPLAN O, et al. Elevated
expression of the CC chemokine regulated on activation,
normal T cell expressed and secreted (RANTES) in advanced
breast carcinoma [ J ] . Cancer Res, 1999, 59(18): 4681—
4687.
ADLER E P, LEMKEN C A, KATCHEN N S, et al. A dual
role for tumor—derived chemokine RANTES (CCLS) [J7l.
Immunol Lett, 2003, 90(2-3): 187-194.
CHANG LY, LIN Y C, MAHALINGAM J, et al. Tumor—
derived chemokine CCLS5 enhances TGF-heta—mediated
killing of CD8+ T cells in colon cancer by T-regulatory Cells
[J] . Cancer Res, 2012, 72(5): 1-11.
TARDAGUILA M, MIRA E, GARCIA-CABEZAS M A, et al.
CX3CLI promotes breast cancer via transactivation of the EGF
pathway [ J ] . Cancer Res, 2013 May 29. [ Epub ahead of
print] .
HINTON C V, AVRAHAM S, AVRAHAM H K. Role of the
CXCR4/CXCL12 signaling axis in breast cancer metastasis to
the brain [ J | . Clin Exp Metastasis, 2012, 27(2): 97-105.
MULLER A, HOMEY B, SOTO H, et al. Involvement of
chemokine receptors in breast cancer metastasis [Jl.
Nature, 2001, 410(6824): 50-56.
MO W, CHEN J, PATEL A, et al. CXCR4/CXCLI12 mediate
autocrine cell- cycle progression in NF1-associated malignant
peripheral nerve sheath tumors [J ] . Cell, 2013, 152(5):
1077-1090.
GIL M, SESHADRI M, KOMOROWSKI M P, et al. Targeting
CXCL12/CXCR4 signaling with oncolytic virotherapy disrupts
tumor vasculature and inhibits breast cancer metastases [ J ] .
Proc Natl Acad Sci U S A, 2013, 110(14): 1291-1300.
CHEN H W, DU C W, WEI X L, et al. Cytoplasmic CXCR4
high—expression exhibits distinet poor clinicopathological
characteristics and predicts poor prognosis in triple—negative
breast cancer [ J ] . Curr Mol Med, 2013, 13(3): 410-416.
CHEN J, YAO Y, GONG C, et al. CCL18 from tumor—
associated macrophages promotes breast cancer metastasis via
PITPNM3 [ ] | . Cancer Cell, 2011, 19(4): 541-555.
STEINER J L, MURPHY E A. Importance of chemokine (CC—

[27]

[28]

[31]

[32]

[33]

[34]

[36]

motif) ligand 2 in breast cancer [J ] . Int J Biol Markers,
2012, 27(3): 179-185.
TANG X. Tumor-associated macrophages as potential
diagnostic and prognostic biomarkers in breast cancer [J ] .
Cancer Lett, 2013, 332(1): 3-10.
AR, #/VHI, SRHERS, 25, B L T CeL28id Rk A
FLRRE A0 ML S RE D e VR T [0 ] . RS IR 2R AR,
2013, 23(3): 203-208.
FACCIABENE A, PENG X, HAGEMANN I S, et al. Tumour
hypoxia promotes tolerance and angiogenesis via CCL28 and
T(reg) cells [ J ] . Nature, 2011, 475(7355): 226-230.
KARNOUB A E, DASH A B, VO A P, et al. Mesenchymal
stem cells within tumour stroma promote breast cancer
metastasis | J | . Nature, 2007, 449(7162): 557-563.
DIVELLA R, DANIELE A, SAVINO E, et al. Circulating
levels of transforming growth factor—betaeta (TGF-beta) and
chemokine (C—X-C motif) ligand—1 (CXCL1) as predictors
of distant seeding of circulating tumor cells in patients with
metastatic breast cancer [ J | . Anticancer Res, 2013, 33(4):
1491-1497.
LIJY,OUZL,YUS]J, et al. The chemokine receptor CCR4
promotes tumor growth and lung metastasis in breast cancer
[ J1 . Breast Cancer Res Treat, 2012, 131(3): 837-848.
HALL J M, KORACH K S. Stromal cell-derived factor 1, a
novel target of estrogen receptor action, mediates the mitogenic
effects of estradiol in ovarian and breast cancer cells [ J] .
Mol Endocrinol, 2003, 17(5): 792-803.
BOUDOT A, KERDIVEL G, HABAUZIT D, et al. Differential
estrogen—regulation of CXCL12 chemokine receptors, CXCR4
and CXCR7, contributes to the growth effect of estrogens in
breast cancer cells [ J | . PLoS One, 2011, 6(6): 20898.
GU X L, OU Z L, LIN F J, et al. Expression of CXCL14 and
its anticancer role in breast cancer [ J ] . Breast Cancer Res
Treat, 2012, 135(3): 725-735.
SHIELDS J D, KOURTIS I C, TOMEI A A, et al. Induction
of lymphoid like stroma and immune escape by tumors
that express the chemokine CCL21 [J] . Science, 2010,
328(5979): 749-752.
GRAHAM G J, LOCATI M, MANTOVANI A, et al. The
biochemistry and biology of the atypical chemokine receptors
[J].Immunol Lett, 2012, 145(1-2): 30-38.
CANCELLIERI C, VACCHINI A, LOCATI M, et al. Atypical
chemokine receptors: from silence to sound [J] . Biochem
Soc Trans, 2013, 41(1): 231-236.
WANG J, OU Z L, HOU Y F, et al. Enhanced expression of
Duffy antigen receptor for chemokines by breast cancer cells
attenuates growth and metastasis potential [J7]. Oncogene,
2006, 25(54): 7201-7211.
BANDYOPADHYAY S, ZHAN R, CHAUDHURI A,
et al. Interaction of KAIl on tumor cells with DARC on
vascularendothelium leads to metastasis suppression [(J].
Nat Med, 2006, 12(8): 933-938.
(TFHE4i63631 )



636

2R, & ARSERMBORIKRIARSHEDRIXA

carcinoma in situ: kinetic and morphologic MR characteristics
compared with mammographic appearance and nuclear grade
[J ] . Radiology, 2007, 245(3): 684-691.
[12] KELLER A. Noninvasive tissue oximeltry [J 1. Clin Plast
Surg, 2011, 38(2): 313-324.
[13] FURMAN-HARAN E, SCHECHTMAN E, KELCZ F, et al.
Magnetic resonance imaging reveals functional diversity of

the vasculature in benign and malignant breast lesions [ J ] .

[14]

[15]

Cancer, 2005, 104(4): 708-718.
XIEFS, g, sk, 5. ZLIRSAE A I MRIFRIN
H 5P LUERZIN AT [T ] IR 22,
2012, 31(1): 29-33.
MAHONEY M C, GATSONIS C, HANNA L, et al. Positive
predictive value of BI-RADS MR imaging [ J ] . Radiology,
2012, 264(1): 51-58.

(ki H: 2013-06-25)

( HHi62351)

[40] GRAHAM G J, LOCATI M. Regulation of the immune and
inflammatory responses by the 'atypical' chemokine receptor
D6 [J] .7 Pathol, 2013, 229(2): 168-175.

[41] LEE K M, NIBBS R J, GRAHAM G J. D6: the 'crowd
controller' at the immune gateway [J] . Trends Immunol,
2013, 34(1): 7-12.

[42] WUFY,OUZL, FENG LY, et al. Chemokine decoy receptor
d6 plays a negative role in human breast cancer [ J ] . Mol
Cancer Res, 2008, 6(8): 1276-1288.

[43] CHENG X, HUNG M C. Regulation of breast cancer
metastasis by atypical chemokine receptors [ J ] . Clin
Cancer Res, 2009, 15(9): 2951-2953.

[44] FENGLY,OUZL, WUFY, et al. Involvement of a novel
chemokine decoy receptor CCX-CKR in breast cancer growth,

metastasis and patient survival [ J | . Clin Cancer Res, 2009,

( 5563051 )

[48] HORUK R. Chemokine receptor antagonists: overcoming
developmental hurdles [J]. Nat Rev Drug Discov, 2009,
8(1): 23-33.

[48] PATEL S A, MEYER J R, GRECO S J, et al. Mesenchymal
stem cells protect breast cancer cells through regulatory T
cells: role of mesenchymal stem cell-derived TGF- [ ] ] .
J Immunol, 2010, 184(10): 5885-5894.

[49] DEAN M, FOJO T, BATES S. Tumour stem cells and drug
resistance | J | . Nat Rev Cancer, 2005, 5(4): 275-284.

[50] LIX, LEWIS M T, HUANG J, et al. Intrinsic resistance of
tumorigenic breast cancer cells to chemotherapy [J].JNatl

Cancer Inst, 2008, 100(9): 672-679.

[45]

[46]

[47]

[51]

[52]

15(9): 2962-2970.
ZENG X H, OU Z L, YU K D, et al. Coexpression of atypical
chemokine binders (ACBs) in breast cancer predicts better
outcomes [ J ] . Breast Cancer Res Treat, 2011, 125(3): 715-
7217.
DERUAZ M, FRAUENSCHUH A, ALESSANDRI A L, et al.
Ticks produce highly selective chemokine binding proteins
with antiinflammatory activity [J] . J Exp Med, 2008,
205(9): 2019-2031.
ALLEGRETTI M, CESTA M C, GARIN A, et al. Current
status of chemokine receptor inhibitors in development [J ] .
Immunol Lett, 2012, 145(1-2): 68-78.
HORUK R. Chemokine receptor antagonists: overcoming
developmental hurdles [J] . Nat Rev Drug Discov, 2009,
8(1): 23-33.

(ks HIYI: 2013-06-12)

TANEI T, MORIMOTO K, SHIMAZU K, et al. Association of
breast cancer stem cells identified by aldehyde dehydrogenase
1 expression with resistance to sequential Paclitaxel and
epirubicin—based chemotherapy for breast cancers [ J ] . Clin
Cancer Res, 2009, 15(12): 4234-4241.
MAO J, SONG B, SHI Y, et al. ShRNA targeting Notchl
sensitizes breast cancer stem cell to paclitaxel [J] . Intl J
Biochem Cell Biol, 2013, 45(6): 1064-1073.
CONLEY S J, GHEORDUNESCU E, KAKARALA P.
Antiangiogenic agents increase breast cancer stem cells via
the generation of tumor hypoxia [J ] . Proc Natl Acad Sci,
2012, 109(8): 2784-2789.

CHSchi H3BT: 2013-07-15)



	20130810
	Split_00058
	Split_00059
	Split_00060
	Split_00061
	Split_00062
	Split_00063

	Split_00076

