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Over expression of the chemokine receptor CXCR3 and its correlation with favorable prognesis in gastric cancer
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Abstract; Objective The purpose of this study is to investigate the clinical significance of the expression of cytokine receptor
CXCR3 in the prognosis of gastric cancer patients. Methods In the present study,the expressions of CXCR3 and its variants were
detected in 96 GC and corresponding nontumor gastric tissues by immunohistochemical staining,in 40 freshly frozen GC and nontu-
mor gastric tissues by reverse-transcription polymerase chain reaction and quantitative real-time polymerase chain reaction,and in 10
freshly frozen GC and nontumor gastric tissues by Western blotting. Results The study revealed that an over expression of CXCR3
occurs in GC tissues as compared to the nontumor gastric. High level of CXCR3 expression was found to be inversely associated
with invasion depth and metastasis(P=0. 030 and P=0. 019, respectively) and directly associated with improved overall survival
(log-rank test, P<C0.001). Furthermore, multivariate analysis showed that high CXCR3 expression acts an independent prognostic
factor for GC patients [ hazard ratio,0. 379(0.196—0. 734) ,P=0. 004 ]. The messenger RNA expression of both the CXCR3 vari-
ants, CXCR3-A and CXCR3-B,were up-regulated in GC tissues(P=0. 006 and P=0. 002, respectively) , although CXCR3-B mes-
senger RNA expression was significantly higher than CXCR3-A, with an average CXCR3-B to CXCR3-A ratio of 1. 80.
Conclusion Our study suggests a potential use of CXCR3 overexpression as a prognostic marker for GC and involvement of the up-

regulation of CXCR3-B in favorable prognosis of GC patients.

Key words: CXCR3; gastric cancer; prognosis; metastasis
95 5 i RV b P AL S 4, 2R RN AL R E T 4 T2 & CXCR3 8 ELR(—) 41 A T2k 2 —

TEAE TR A N R AA L N5 g T LRI L OB W] A0
Jig-' . CXCR3 FEMRE & A & TR vl & 45 45 AR T CX-
CR3 7E B AL 43 19 2 615 D0 K 2 WA . A OF S R B

AR A SCB R S B S 2 N RMIEEAELE TR
RYTEBE S ARATERMIE 9006, SR T L G 389 B R HL K A JR) B R
LS R B 5 AEAE RN 250010 0 L I R 2

B2 W AR 25 4 BT IR 7 SR W . A B 50 3R WD A0 e R B L
Z RS 5 I KA R R AR RS L R A M A K R 28
FEFERELS ok i 22 (0 BT 5% H2 3 40 M B T R 3L 32 A A i g
M & A R R R AR AT . BRI AR ol e
T2 (9 PR SF P A 1) % 20 B Y 43 4 A KR L FR CXCLCC,
CX3C.C, H: v CXC 41 g I+ o] 4R 5 & 15 17 78 “ glu-leu-arg
(ELR) " &4 — 4 4% 3 ELR (+) f1 ELR(—) 41 g & 717,

ELRC+H) 41l g F 7. i CXCL1,CXCL5,CXCL8, EHEH A SN &
TR A, W ELR (=) 41 ig N 7 3§ CXCL9, CXCL10,
CXCLIT, == 238 2o ¥ 0% 40 i 22 v T 0k O 48 R0 3% 4 N B 3T
B ek 3R R MR AR

EZ B AT £ B8 20, AR, 3221 R

CXCR3 Z & fF 7€ 3 Ff A A B X i1 mRNA, {3 #F CXCR3-A,
CXCR3-B,CXCR3-alt, 3 Fli Z /R () A= FETh BE & A M. CX-
CR3-A J& T # A1) CXCR3 Z k&, £ % 2 5 41 iy K F 1 £k Fn 3
Az ; CXCR3-B 4 5 08 T RS 4 40 e 384 4797 s CXCR3-alt Ay A4 Bl
TIE HAT M AT 2, 3 Pl a2 ki) Rk A5 00 78 A N il
iR R E . AT CXCR3 76 B 4L U i Rk AL
IR 5 R G A B 2 R AE K 5 B R B TS 14 A
Ktk

1 #ERS5HZE

1.1 — ¥R ABFICIE IR B 58 41 b A F i 35 3E il 73 41 41
FRA (=5 em) #J5% B 2008 — 2013 4% 1% B M 88 BFHIIA 19 96 4

AL B T AT



BHELEER 201747 A% 14 %% 14 3 Lab Med Clin,July 2017, Vol. 14, No. 14 « 2065

B R . O — B AR AR BRAE TR - 75— WA T 40 H
BEVE W . 96 BLRE FARBIYREZMAIT . MR Lauren's 53
S5 HR R e AL 22 A T P R R R TSR L AR S [ R IR
7 GU S HERE DT W X R b 4T TNM 430 . A B9 5 3l 3 1% e
R BE 2 B3 23 T A5 L 6 9 i PR b A 24 3453 R A TR R B
TEBH FARITHIRSE X B R ATV . Wk 1.

x1 CXCRRRZEBEEERAFRES

HIEXRL(%)]

HRVERY WO s mes p
el Hk 69 38(67.9) 31(77.5)  0.300
ok 27 18(32. 1 9(22.5)

R ) <55 48 31(55.4) 17(42.5)  0.214
=55 48 25(44, 6) 23(57.5)

Lauren's 742 JlPd 40 24(42.9) 16(40.0)  0.780
PREO 56 32(57.1) 24(60. 0)

RPN T/T, 31 23(41. 1) 8(20.0)  0.030
T:/ T 65 33(58.9) 32(80. 0)

TMN 4341 T+ 24 16(28.6) 8(20.00  0.342
m-+1v 72 40(71. 0 32(80.0)

[ No 32 24(42.9) 8(20.0) 0.019
Ni~s 64 32(57.1) 32(80.0)

1.2 gl gyt AR R 4 pm), B,
KA [ e BE Z B K, W1 5 A 1% 38 SRR A 4L PR 10 min, fif
PR ek S A U 2K 0 L 10 26 FBS P 30 min, i 1T 47 45 R 4k
(pH 6. OO BB B S in#A 5 min, Y] 5 B AL A CXCR3
ZTTREPUR 4 CIFE 7 260 P E R R E SPOIRKRIME
30 min.PBS kG #AT R G, B BRI T A I PR B
AIE F4 975 38 2 S U 30 4797 4%, CXCR3 114 40 A J5 4 2 0 A BH M
R 45 Y €2 2 5 R0 B M 200 38 25 5 15 432 0 43 27 B 1k 4t i B
PERALT 5061 40 55 PR BHE QIS 696 ~25% 52 4%
FooR At BN EH 26 % ~50% 53 4rF R R YL A, B
HEANER KT 50% , BHIARAFHLPRE 3 A w5 B2 0L 27 i 17
40 B 15 <D ARG R L R Z N E A

1.3 2 RNA K PCR#&W %A LS TRIzol(Invitrogen,
USA) 51 £ AR 45 U8 W7 45 32 BUZH 2L A B RNA i ] Prime-
Seript® Jz % s £ (Takara, K i% , o7 ED 4 43 B bR 7R 1 RNA
PEAT UG S A cDNA, g it PCR BUARBU 15 pL, 145 3 pL
cDNA 4, P B-actin NS, WA Light Cycler 480 SYBR
Green I Master(% B K R JF17 E |41 . PCR [ B 4 14F
95 °C 15 5,60 °C 15 5,72 °C 30 s, 3t 40 MG, R AP KA
A (1 LC480 B & PCRAGHATY 4G, @ad 2 42415 CXCR3
R X kKT, L 2,

1.4 Western blotting #:i  $2H 10 1 7 Z AR A7 1 5 9 41 41
b A= R 30 A B g 4 bR AR 1 B R L BN AR AR L 10 g
HE47 10% SDS-PAGE Hijk . V%% % PVDF B I, F & 5% i fg
W TBS B i 2 h B B A & 12 2 000 5 B 19 st A CX-
CR3 Mg B4R A 1+ 1 000 7 B9 R4t A CXCR3-B B vg [
Pk L4 CMEF 1. R A 0. 2% nkIE-20 (9 TBS #E47 3k

5% . Z 5 23 )R HRP ARICH L4 1eG HUikfnil 5t i
IeG PURHEATIEE - 37 "C o 1 hy FEUCBEIE. A R (05 BE AT
Bt

£2 QPCR3I#¥FF

PIER SRR ]

CXCR3 F-001 5-AAAACAG CACCTCTCCCTA-3'
R-001 5-TCTGAACTTCACTCCCACA-3'
CXCR3-A  F-002 5'-ACCCAGCAGCCAGAGCA-CC-3'
R-002 5-TCATAGGAAGAGCTGAAGTTCTCCA -3'
CXCR3-B F-003 5-TGCCAGGCCTTTACACAGC-3'
R-003 5-TCGGCGTCATTTAGCACTTG -3'
F-004 5-CCAATACAACTTCCCACAGGGGT -3’
CXCR3-alt  R-004 5-GTCTCA-GACCAGGAT GAATCCCG-3'
F-005 5'-CTCCTCCTGAGCGCAAG-TACTC-3'

f-actin R-005 5-TCCTGCTTGCTGATCCACTATC -3'

1.5 HEitepab e R SPSS17. 0 ge it 4k 4k #E 47 £ 4 20 A7
R 2H 25 i R EE bR 4 2 CXCR3 L35 15 B0 R Hl Wilcox-
on B F MK , CXCRS K35 J H 5 8L 35 G PR 224 45 4E 19 40
ek H Xz F1 Mann-Whitney U ¥ 5 , # # CXCR3 ik A H
A A7 B8R TR RS 5 . 2 Kaplan-Meier 347 i P, {8 113 A %o
£ W [0 A A5E B R AT 15 PR B X A A 5 R 43 4T, qPCR %
Western blotting 45 % % ] Mann-Whitney U ¥ 58 , P<<0. 05 &
ERAFI¥E L.

2 %5 ES

2.1 2 Fh4l8bRA CXCR3 ik 25 B ILH  CXCR3 F #4-
T R A T BT A T 2D B M A A L R R B CXCR3
Fk (A HF SO BEAL CXCR3 1y £ 15 13 & T Iz e

e, AT
N »“,‘ o

71 3 WP A A
B1 BEALR CXCR3 RiKER

2.2 CXCR k5 BEEEGRRH ALY Skk4E
i 9 12 28 0 Ik B 65 A B 100 BR3E LL 3R ORI 1R 2R Ak EL 45 5 A5 AR
# CXCR3 5 FiH(P=0.030,0.019); CXCR F ik 5 8 &M
HI(P=0.300) 4E# (P=0. 214) . Lauren's 4324 (P=0. 780) .
TNM 38 (P=0.342) TR HEMH LA,



» 2066 -

BREFHSER2017TETAF 14 5% 148

Lab Med Clin,July 2017, Vol. 14,No. 14

®3  2PMALRIRE CXCR3 RixHERILR[2()]

1
R (J;? 0 4y 143 24y 34y p
n

ERTE A

AR 4148 96 52(54.2) 30(31.2) 10(10.4)

96 18(18.8) 22(22.9) 30(31.2) 26(27.1) 0.001

4(4.2)

2.3 HEREBRWNE 52800 BHE A P
B 19.5 A (1~54 4~ A) ., Kaplan-Meier 43 # & 7~ , CX-
CR3 R 0 WS B K TSR L B4 (P<<0. 01,
BE AR (P=0. 147) . Lauren's 4325 (P=0. 95) (& B IR
(P=0.221)  JH R 3 8% (P=0. 361) X S A4 77 1 5 Wi R 88 % .
COX A X e By [l = 45 4387 o i A5 7228 38 AL CXCR3 K3k 42 #
Wi 9 R E R EAE I R I S & . CXCR3 Ik 335 B 19 9% 58
REEEREIBFEMN 104 FL(HR=0.379(0. 196 ~0. 734),
P=0.004], W4,
x4 BREEENENE—S5sTESM

S BEGE i B HR
(n=96) P P 95%CD
CXCR3 ik BEFE& 56 0.001  0.004 0.379€0. 196~0. 734)
iRk 40
AR () <55 48 0.147  0.559 1.204(0. 645~2. 248)
=55 48
Lauren's 232% A% 40 0. 950 0.379  1.311€0. 717~2. 396)
PRH 56
(BRI Ti/Te 31 0.221  0.555 1.249€0.597~2. 614)
Ts/ Ty 65
RS No 32 0.361  0.353 0.693(0.320~1.501)
Ni-3 64

2.4 2 FpdI8UhR4A CXCR3 KA ATE 20 mRNA £k 45 R 1
B qPCR J5 kil 45 4 R . B s 2140 CXCR3 () mRNA 3%
R TR AR AR 4 4L (P<C0. 01), CXCR3 A8 {4 4 3l
S5O IR, 90 %6 F A 1 iR 41 21 CXCR3-A fl CXCR3-B FH
P KGR ERE S IE W 5 AL R, B R MR 44 CX-
CR3-A fll CXCR3-B 23k 7 B 248/, i CXCR3-alt B 2 K
80% ., qPCR &R, B4 41 CXCR3-A(P=0.006) Il CXCR3-
B(P=0.002) 3k B & T &, i CXCR3-alt 28k A B 8 (P=0.
640), B 41 MG IE % 4140 CXCR3-B/CXCR3-A i
Sy 1080 A1 1. 69, AR REL 9 Bl H H MR L RS L 23 ]
B RN IR 55 B E 4t CXCR3-B mRNA k7 B ¥
RFREBBE(P=0.024), WEEBMERBERE CX-
CR3-A fil CXCR3-alt mRNA FiE KV, ZF LR IT#E
X (P=0.133.,0.293), Kaplan-Meier 43 #7 %% 5 2 7~ - CXCR3-
BmRNA S REBELAHFHEER TMRERLRE(P=
0.042) fHE F B ML LB E BAETH K, 2R LG5I
BN (P=0.191),

2.5 2Fp4I4 CXCR3 R HABRE A REEHLRILE R
F 2 Fh4y ol CXCR3 B 58 B 47T f& Fil CXCR3-B B 3 B BT 44,
H CXCR3 H 58 ST K BE L & K CXCR3-A (41 kDa) fl CX-

CR3-alt(30 kDa) , A< fff 55 K il CXCR3 8 7 [ L5 19 41 kDa
i .10 30 kDa 5 e 0 I, IE W B 44 CXCR3 4 18
55,00 B R AR AW H L (P=0.024), B4 4 CXCR3-
B&WRFERTIERHLAP=0.023),
3 3 it

CXCR3 J& F ELRC(—) 4 il B 7 32 & , AN TE 5 0 1 S 328
200 L R I 0 L 2% 3 TR) B R 2 Rl S R i i R A M v R
Ko Himimak R AR A, B A CXCRS R ik i T
& B3R qPCR il Western blotting 2 f 7 171k . CX-
CR3 ik M H 5 58 3 116 PR B 25 RRAE 19 20 A7 45 2R B 7R . CX-
CR3 1 ik SR E MR 2 FAHCKER IR KM CX-
CR3 F A /KFrl T BB E WS . 5 Furuya M B 578
B, AL R EN L CXCR3 H FEiA B HE M AEAMT K, £
44 CXCR3 i R ik & B R E BUR L R &R .

CXCR3-A,CXCR3-B,CXCR3-alt J&: mRNA 2 R # k1Y 3
Fff CXCR3 24k, Furuya %1% % B 6P 8985 4 40 CXCR3 £ ik
L3 —  BF g8 CXCR3 AZ {4, iF 55 4% f& iy CXCR3 3k 1
P, CXCR3-B £k T, 5 1E % 412U H B, 30 R B 42 76 01 4t
R R TR L, R AR TE 0% A R 2 4R P R B CXCR3
15 35 . B IR FE L v L CXCR3-B %35 i . A6
FRLEH %, CXCR3-A fil CXCR3-B mRNA £k FiE. (0
CXCR3-B ik FAAKT B3 & T CXCR3-A, K i & 414
CXCR3-B/CXCR3-A Futi g 1+ 80; iR #5 B B % 19 CXCR3-B
mRNA £k B F KT R B #; CXCR3-B mRNA & £ ik
BMER SR E K., #273 CXCRS W] fE 75 B 5 3 I (=
ANigfrh RS AR R R IR R TS R 0 I Ar

Zr LTk, R A4l CXCR3 ik B, Hix
ZAR G R IE G MR 2R VR SO BUS B R AT AR G )
At gl CXCR3-B £ ik FiAE VIS, Fuk, il LI
CXCRS3 J2 B 8 835 I R TG 7 5 FI B iy Al Sr R R .

£ % 3Lk

[1] Ferlay J,Shin HR, Bray F,et al. Estimates of worldwide
burden of cancer in 2008: GLOBOCAN 2008[J]. Int ]
Cancer,2010,127(12) :2893-2917.

[2] Chen R,He Q,Cui J,et al. Lymph node metastasis in ear-
ly gastric cancer[J]. Chin Med J,2014,127(3) :560-567.

[3] Keeley EC, Mehrad B, Strieter RM. CXC chemokines in
cancer angiogenesis and metastases[ J . Adv Cancer Res,
2010,106(10):91-111.

[4] Balkwill FR. The chemokine system and cancer[J]. J
Pathol,2012,226(2) .148-157.

[5] Ma Y,Adjemian S,Galluzzi L,et al. Chemokines and che-
mokine receptors required for optimal responses to anti-
cancer chemotherapy[J]. Oncoimmunology, 2014, 3 (1)
e27663.

[6] Wu Z,Han X,Yan J,et al. The prognostic significance of
chemokine receptor CXCR3 expression in colorectal carci-
nomal ] |. Biomed Pharmacother,2012,66(5) :373-377.

[7] LiL,Chen J,Lu ZH,et al. Significance(F %5 2070 71)



» 2070 -

BREFHSER2017TETAF 14 5% 148

Lab Med Clin,July 2017, Vol. 14,No. 14

BT RN A 55 8 4 R B I R R e R L AT R
B TTE-1 78 i 4 2047 78 45 5 Pk 3235 A Bl 1 78 fili 18 6 45 4%
R o i 58 9 A R g 1) S S T o R X 0 B4 LT A 1Y
52 Z VR 3 1 o 10 Y A A T A L A A A R SE TTE-1 76 i
P 0 R HE R R TR — R R HC AR 0 X i R A a2 I B A
SR R TS 3k v IR A AT RBAE O It MR AR R R UG 19 P
fhEIEFRT . ARBFSE N TTF-1 A S5 7K 48 4k o 3iF 52 2 xS T 15 0
NSCLC @ #HARJGE RA — & HEME, X TTF-1 PF5
A,

2 TR . NSCLC B # AR5 #I PTX-3, CYFRA21-1,
TTEF-1 KP4 B T s 52 & i e 300 1 )

5% 30k
[1]

Brahmer J, Reckamp KL, Baas P,et al. Nivolumab versus
docetaxel in advanced squamous-cell non-small-cell lung
cancer[J]. N Engl J] Med,2015,373(2) :123-135.

[2] Shaw AT,Kim DW,Mehra R,et al. Ceritinib in ALK-re-
arranged non-small-cell lung cancer[ J]. N Engl J Med,
2014,370(13):1189-1197.

[3] Wu YL,Zhou CC, Hu CP,et al. Afatinib versus cisplatin
plus gemcitabine for first-line treatment of Asian patients
with advanced non-small-cell lung cancer harbouring EG-
FR mutations (LUX-Lung 6):an open-label, randomised
phase 3 trial[J]. Lancet Oncology,2014,15(2):213-222.
[4] Leary J.Jenny S,Barr G,et al. Pentraxin-3 and the right
ventricle: the multi-ethnic study of atherosclerosis-right
ventricle study[ ] ]. Pulm Circ,2014,4(2) :250-259.

JEl A A X0 B 45 . 0L 98 VR BT L P 8 TT e e e 0 A T
AR MAC R A R B 19 5 i 04 AH OGO o ke ().
I RZE#£,2012,27(21) :1920-1925.

BEE .S E2 FREEFAEF L FEME 2 HS %52
W e gy 0 PR B T LT ] A 6 R 2 S IR, 2014.(22) £ 309-
312.

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

B SR RS AR ZE B R 3 0 IR B A OC 4 i ¢
TG PR B IR B LT, BEMER 24 75,2015, 14 (3) : 243~
246.

745 . CYFRA21-1, Pentraxin-3. ProGRP %t E /> 41 Jfd fifi
FEMIZ W (B LT ], v [ 52 56 12 Wi 4%, 2016, 20 (3) : 378~
380.

Gy B EHT 8 T L i PTX-3, CYFRA2I-1 #1
TPS T /N 4 0 it g v 19 248 Ak K i R 38 SCLT 1. AR K 30
BE2f R 7 ,2015,30(5) :58-61.

Carneiro JG, Couto PG, Bastos-Rodrigues L, et al. Spec-
trum of somatic EGFR, KRAS,BRAF, PTEN mutations
and TTF-1 expression in Brazilian lung cancer patients
[J]. Genet Res(Camb),2014,96(2) :1-9.

Jimenez FR, Lewis JB, Belgique ST, et al. Developmental
lung expression and transcriptional regulation of Claudin-
6 by TTF-1,Gata-6,and FoxA2[J]. Respir Res,2014,15
(1) :1-10.

Gurda GT,Zhang 1., Wang YT,et al. Utility of five com-
monly used immunohistochemical markers TTF-1,Napsin
A,CK7,CK5/6 and P63 in primary and metastatic adeno-
carcinoma and squamous cell carcinoma of the lung:a ret-
rospective study of 246 fine needle aspiration cases[]].
Clin Transl Med,2015,4(1):1-13.

Plantinga TS, Heinhuis B, Gerrits D, et al. mMTOR inhibi-
tion promotes TTFI1-Dependent redifferentiation and re-
stores lodine uptake in thyroid carcinoma cell lines[ J]. ]
Clin Endocrinol Metabo,2014,99(7) . E1368-E1375.
AT BRI, TP, 25 TTF-1 F p63 72 il I 5 05 95 10
S5 oy B SCLT T e R IR e 5, 2014, 19(1) < 112-113.
B S IbERE. TTE-1 78 fili R i &8 & 03 o A9 28 3% M R
LD AT B 2% ,2013,13(12) :1525-1527.

iR H 1. 2017-02-19 & 18 H 1] :2017-05-01)

(- H245 2066 1)

of chemokine receptor CXCR3 expression in breast cancer

[J]. Zhonghua Bing Li Xue Za Zhi,2011,40(2) ;:85-88.

[8] Klatte T, Seligson DB, Leppert JT,et al. The chemokine
receptor CXCR3 is an independent prognostic factor in
patients with localized clear cell renal cell carcinomal]J].J
Urol,2008,179(1) :61-66.

[9] Billottet C, Quemener C, Bikfalvi A. CXCR3, a double-

edged sword in tumor progression and angiogenesis[ ] ].
Biochim Biophys Acta,2013,36(2) :287-295.

[10] Lauren P. The two histological main types of gastric car-
cinoma: diffuse and so-called intestinal-type carcinoma:
An attempt at a histo-clinical classification [ J ]. Acta

Pathol Microbiol Scand,1965,64(15) :31-49.

(11]

[12]

[13]

[14]

Washington K. 7th edition of the AJCC cancer staging
manual: stomach [ J ]. Ann Surg Oncol, 2010, 17 (12).
3077-3079.

Furuya M, Yoneyama T, Miyagi E, et al. Differential ex-
pression patterns of CXCR3 variants and corresponding
CXC chemokines in clear cell ovarian cancers and endo-
metriosis[ J |. Gynecol Oncol,2011,122(3) :648-655.
Mukaida N, Baba T. Chemokines in tumor development
and progression[ J|. Exp Cell Res,2012,318(2):95-102.
Murakami T, Kawada K, Iwamoto M, et al. The role of
CXCR3 and CXCR4 in colorectal cancer metastasis[ ] ].
Int J Cancer,2013,132(2) :276-287.

i B 37 :2017-02-23 & 18 H ¥ :2017-05-01)



