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Expression and clinical significance of chemokine receptor CXCR?7 in epithelial ovarian carcinoma
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[Abstract] Objective To investigate the expression and clinical significance of chemokine receptor CXCR7 in epithelial
ovarian carcinoma (EOC) tissues. Methods Immunohistochemical technique was used to detect the protein expression of
CXCR7 in 57 EOC tissues, 15 benign ovarian tumor tissues and 15 normal ovarian germinal epithelium tissues. The chi-square
test, Kaplan-Meier method and multivariate Cox regression analysis were used to evaluate the relationship between the
expression of CXCR7 and clinicopathological features and its prognosis. Results The positive expression rates of CXCR7 in
EOC tissue, benign ovarian tumor tissue and normal ovarian germinal epithelium tissue were 68. 42% (39/57), 26.67% (4/15)
and 13.33% (2/15), respectively (x*=19.97, P=0.000 1). The positive expression of CXCR7 was significantly correlated
with the International Federation of Gynecology and Obstetrics (FIGO) stages, histological grade, lymph node metastasis and
peritoneal metastasis (P <C0. 05), but not with age, preoperative CA125 level, histological type of EOC, residual tumor
diameter, ascites content, or tumor size (P>>0. 05). Univariate analysis and multivariate analysis results showed that the
positive expression of CXCR7, FIGO stage, histological grade, lymph node metastasis and peritoneal metastasis were
statistically correlated with the overall survival and disease-free survival of EOC patients. Kaplan-Meier curve revealed that both
overall survival and disease-free survival in EOC patients with positive expression of CXCR7 were significantly lower than those
in EOC patients with negative CXCR7 (P <C0. 05). Conclusion The high expression of CXCR7 is closely related to the
recurrence and metastasis in EOC patients, which indicates that CXCR7 might be a potential predictor and an important

therapeutic indicator of EOC.
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Fig 1 CXCR?7 protein expression in different ovarian tissues
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Tab 1 Relationship between the expression of CXCR7 protein and
clinicopathological characteristics in ovarian cancer patients

n

Clinicopathological characteristics N Positive Negative P

Age (year) 0. 546
<50 19 12 7
=50 38 27 11
Tumor size d/cm 0. 543
<5 13 8 5
=5 44 31 13
Preoperative CA125 2/ (U » mL.™1) 0. 068
<35 11 5 6
=35 46 34 12
Histological type 0.217
Serous 41 30 11
Non serous 16 9 7
Grade 0. 024
G1-G2 40 31 9
G3 17 8 9
Residual tumor d/cm 0. 883
<1 45 31 14
- 12 8 4
Lymph node metastasis 0. 004
Positive 18 17 1
Negative 39 22 17
Ascites V/mL 0. 270
<100 11 6 5
=100 46 33 13
Intraperitoneal metastasis 0. 047
Positive 36 28 8
Negative 21 11 10
FIGO stage 0. 024
-1 17 8 9
M-V 10 31 9

FIGO: Federation International of Gynecology and Obstetrics
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Tab 2 Univariate and multivariate analysis of ovarian cancer prognosis

Overall survival

Disease-free survival

Variable Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
P 95%CI P P 95%CI P
CXCR?7 expression 0.018 (1.223,13.079) 0.022 0. 030 (1.101,11. 351) 0. 034
Age 0. 186 0. 340
Preoperative CA125 0. 255 0. 443
Histological type 0. 231 0. 382
Grade 0. 039 (0. 090,0. 964) 0. 043 0.015 (0. 070,0. 778) 0.018
Lymph node metastasis 0. 025 (1.139,14. 644) 0. 031 0. 000 (2.657,182. 146) 0. 004
Intraperitoneal metastasis 0. 008 (1.437,14.378) 0. 010 0. 002 (1. 844,19. 525) 0. 003
FIGO stage 0. 000 (2.953,51. 261) 0. 001 0. 000 (3.766,68.599) 0. 000

100

—_
(=]
(=}

80
60
40
20

CXCR7 (1)

Overall survival (%)
.
S

B
12 24 36 48 60
Time after resection #/month

B2 CXCR7 ZEAFRIEZSMEEEER
BEREFHAERLELEEFEH(B) ZEMXER

Fig 2 Relationship between the expression of

A
12 24 36 48 60
Time after resection #/month

Disease-free survival (%)

CXCR?7 protein and overall survival (A) and disease-free

survival (B) in ovarian cancer patients after surgery
3 3

GRS AE T AR Y v R R A] R AR S AL R
5 ARAAE IR LA 3006 ~ 4090, FRUMR 45 il O SR
RS — EOR I R AR I B . H bR 40 i 1A] T 4
SURIH & ] J57 55 4 B s 26 K i A i SO 55
Z AN 1 52 e PR AFAEAN DG . VR Ry e TR
B o Z— a7 KO A2 AR EUESE 5 i E
92 I S R R SRR ke 12
(CXCL12) 4 CXC HfbH G s 5, AR 1R T
M52 B+ 1 (stromal cell derived factor 1,
SDF-1), BEfEINR,CXCL12 5HME—52 {4k CXCR4
H55 T Mg & RN, 2006 4F, Burns
SEUTE B R B B T CXCR4, CXCLI12 38 5%
& CXCR7 #4545, Ja& 5 CXCR4 1M 1 & 4
R SRR T A AL AR Y2 Thae. BT, 250
Senl Slm AR B9 £ B CXCR4 5 09§ 9 & R &
J& B B A7 IE AR 5152 2015 4, Yu S0 o

LGRSt CXCR7 AT LA 1 B 5590 40 i 11 12 28
L%, M inaE " Z I CXCRT MR BK PS5 E
WU R E B R KW E % V)M G, Twakiri
SR AFGY CXCRT7 SR/ N A i =2 18] ) G 5=
1. s CXCRT7 By AR /N 4t M il i 8 5 1) BU)S
g =

T Bl CXCR7 75 5P 59 vh ) i R & 3, 3
T80T AR 2 Fre (1) R F 4 938 414k O 3 A6
CXCRY7 25 A 7E 1L H B0 S 4140, W2 01 52 e 20 200
GRS A AP A FA S I, 25 SRR W, CXCR7 &
14 PR P e 1R R AE B Sl 21 21 fes, LS A 2 4
FHH 22 A ot 2 S WP ik T O 895 8 35
(1) CXCR7 25 [ B 2235 1 I PR 2 o (2) [l Jisi
SAZE T O B RRCE R I IR TR I R T RE T R I
CXCR7 25 1 14 B 235 5 09 8 J 38 19 FIGO 43
B e A 224 0 ) A TOI B 25 e B S R e B
FETERHK, FHE M Z R A CXCR7 HH
FIRIKOF B FIGO 401 I % A
TCIR L2585 I s it o 5 O 00 R0 35 ) B A A7 R
FTCH A7 R I R M. (3) 07 T CXCR7
BT PH PR 0K 5 B0 98 R 1 TS AR A 22 ) ¢
F, &P CXCR7 & [ FH M 2235 1 09 50 285 19
AT B B AR IR T CXCR7 2 1 B PE R A 1)
U Ry

g5 PR, B S 2 CXCR7 25 1 Y FHPE
FeIk 5 R I PR IR RO IS A7 76— 2 1A G
PEL 38R 51 S8 20 21 rh CXCR7 25 (A 19 B PE 22345 7]
RE 2 I O B9 TS DR YT I — U E 48 bR . A K



* 556 -

BRI 2016 45 1.5 3T

H AR FAB LT 2R R Tt

—A W,

(& % 3 #k]

\)

[1]

[2]

(3]

(4]

(5]

(6]

7]

(8]

(9]

[10]

[11]

Ozols R F. Treatment goals in ovarian cancer[ J]. Int ]
Gynecol Cancer, 2005, 15(Suppl 1): 3-11.
Kong F, Sun C, Wang Z, Han L., Weng D, Lu Y, et
al. miR-125b confers resistance of ovarian cancer cells
to cisplatin by targeting pro-apoptotic Bcl-2 antagonist
killer 1[J]. J Huazhong Univ Sci Technol [ Med Sci ],
2011, 31: 543-549.
Zheng H, Gao Y N. Primary debulking surgery or
neoadjuvant chemotherapy followed by interval
debulking surgery for patients with advanced ovarian
cancer[ J]. Chin J Cancer Res, 2012, 24. 304-309.
Chen Q, Gao G, Luo S. Hedgehog signaling pathway
and ovarian cancer[ ] ]. Chin ] Cancer Res, 2013, 25.
346-353.
Gerber P A, Hippe A, Buhren B A, Miiller A,
Homey B. Chemokines  in  tumor-associated
angiogenesis[J . Biol Chem. 2009, 390: 1213-1223.
fil 5 Jg. CXCR7 2 H g f& CXCL12 %f A 51 5 9
HOB8910 4l I 5 K5 B AR 2 RE 1 iR (D . T JK .
B KA:,2013.
Yu H, Zhang L, Liu P. CXCR7 signaling induced
epithelial-mesenchymal transition by AKT and ERK
pathways in epithelial ovarian carcinomas[ J]. Tumour
Biol, 2015, 3. 1679-1683.
YuY, Li H, Xue B, Jiang X, Huang K, Ge J, et al.
SDF-1/CXCR?7
invasion by MMP-9 expression through p38 MAPK
pathway[ J]. DNA Cell Biol, 2014, 33 543-549.
Wi, G0 SRR WHO 214127432 (2003 4F) K B
LWk [CL 55 /N0 4 [ 40 7= B2 B2 R 2l
2005.

Mutch D G, Prat J. 2014 FIGO staging for ovarian,

axis enhances ovarian cancer cell

fallopian tube and peritoneal cancer [ J ]. Gynecol
Oncol, 2014, 133 ; 401-404.

Remmele W, Stegner H E. [ Recommendation for
uniform definition of an immunoreactive score (IRS)
for immunohistochemical estrogen receptor detection
(ER-ICA) in breast cancer tissue ][ J]. Pathologe,
1987, 8. 138-140.

[127] Jemal A, Siegel R, Ward E, Hao Y, XuJ, Thun M J.

[13]

Cancer statistics, 2009[J]. CA Cancer J Clin, 2009,
59. 225-249.
Lin K'Y, Su HW. Progress in understanding role of

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

chemokine receptors in liver metastases of colorectal
cancer[ ] ]. World Chin J Digestol, 2013, 21; 2403.
Miyazaki H, Takabe K, Yeudall W A. Chemokines,
chemokine receptors and the gastrointestinal system
[J]. World J Gastroenterol, 2013, 19; 2847-2863.
Zheng K, LiHY, SuXL, Wang XY, Tian T, Li F,
et al. Chemokine receptor CXCR7 regulates the
invasion, angiogenesis and tumor growth of human
hepatocellular carcinoma cells[ J]. J Exp Clin Cancer
Res, 2010, 29. 31-45,

Balkwill F. The significance of cancer cell expression of
the chemokine receptor CXCR4 [ J]. Semin Cancer
Biol, 2004, 14. 171-179.

Burns J] M, Summers B C, Wang Y. Melikian A,
Berahovich R, Miao Z, et al. A novel chemokine
receptor for SDF-1 and I-TAC involved in cell survival,
cell adhesion, and tumor development[ J]. J Exp Med,
2006, 203. 2201-2213.

Guo L., Cui Z M, Zhang J, Huang Y. Chemokine axes
CXCL12/CXCR4 and CXCL16/CXCR6 correlate with
lymph node metastasis in epithelial ovarian carcinoma
[J]. Chin J Cancer, 2011, 30. 336-343.

LiJ, Jiang K, Qiu X, Li M, Hao Q, Wei L, et al
Overexpression of CXCR4 is significantly associated
with cisplatin-based chemotherapy resistance and can
be a prognostic factor in epithelial ovarian cancer[] ].
BMB Rep, 2014, 47, 33-38.

Popple A, Durrant L. G, Spendlove I, Rolland P, Scott
IV, Deen S, et al. The chemokine, CXCL12, is an
independent predictor of poor survival in ovarian cancer
[J]. BrJ Cancer, 2012, 106: 1306-1313.

Yu 'Y, Shi X, Shu Z, Xie T, Huang K, Wei L, et al.
Stromal cell-derived factor-1 (SDF-1)/CXCR4 axis
enhances cellular invasion in ovarian carcinoma cells via
integrin Bl and B3 expressions[J]. Oncol Res, 2013,
21, 217-225.

;oML ERE ONE O BOBRNTRIRT
(CXCR?) TE £ 45 T2 20 M i 20 2 1) 23 B LI DR
X B B2 (B4R 5 2013, 40 26-30.

Iwakiri S, Mino N, Takahashi T, Sonobe M, Nagai S,
Okubo K, et al. Higher expression of chemokine
receptor CXCR7 is linked to early and metastatic
recurrence in pathological stage | nonsmall cell lung

cancer J ]. Cancer, 2009, 115; 2580-2593.
[(AxHE] T+ X%



