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Abstract This study is aimed to investigate the correlation between the contents of CCL2 (CC motif che-
mokine ligand 2) and ANXA?2 (annexin A2) and the invasive growth of cancer cells in patients with gastric cancer,

and to analyze their relationship with the clinicopathological characteristics of gastric cancer. With 187 gastric
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cancer patients as the research objects and 153 normal people as control group, ELISA (enzyme-linked immuno-
sorbent assay) method was used to detect the serum levels of CCL2 and ANXA?2 in all research objects. The clini-
copathologic features (cancer cell differentiation, invasion and lymph node metastasis) and the levels of CCL2 and
ANXA?2 among the groups were analyzed. The expression of Cripto-1, ZEBI, Snail, Vimentin, Piwil2, STOML?2,
BCL2, Smo, and XIAP in gastric cancer tissues and para-cancer tissues was detected by qRT-PCR, and the serum
levels of CCL2 and ANXA2 were analyzed. Expression differences of Exosomes, Cripto-1, ZEB1, Snail, Vimentin,
Piwil2, STOML2, BCL2, Smo and XIAP at different CCL2 and ANXA2 levels were analyzed. Immunohistochemi-
cal SP staining was used to detect the levels of CCL2 and ANXAZ2 in all subjects and analyze the differences among
groups. Serum levels of CCL2 and ANXA?2 in gastric cancer group were significantly higher than those in control
group (P<0.05). The gender, age, gastric cancer type and other data of the patients had no significant differences in
CCL2 and ANXAZ2 levels (P>0.05). The degree of differentiation, the depth of infiltration and the lymph node me-
tastasis showed significant differences in CCL2 and ANXA2 levels (P<0.05). The expression of Exosomes, Crip-
to-1, ZEBI, Snail, Vimentin, Piwil2, STOML2, BCL2, Smo and XIAP in high CCL2 and high ANXA2 groups were
significantly higher than those in low CCL2 and low ANXA2 groups (P<0.05). Exosomes, Cripto-1, ZEBI, Snail,
Vimentin, Piwil2, STOML2, BCL2, Smo and XIAP were significantly up-regulated in gastric cancer tissues com-
pared with para-cancer tissues (P<0.05). According to the research results, the levels of serum CCL2 and ANXA2
are significantly correlated with the infiltration of cancer cells in gastric cancer patients, and the high expression of
CCL2 and ANXA?Z? is closely related to the invasive growth and other biological behaviorse of gastric cancer cells.
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Table 1 Sequence information of each primer

S A

Gene

SIFEFI(5'—3)

Primer sequence (5'—3")

Cripto-1

ZEBI

Snail

Vimentin

Piwil2

STOML2

BCL2

Smo

XIAP

U6

p-actin

F: CAT AAA GTA GAAAGCAC
R: CTA GGT GCGTTCAGT G

F: CAT AGT AGAAAAAGCAC
R: CTA GGT GCGTTCAGT G

F: CAT ATA GAAAAGAGCAC
R: CTA GGT TCA TGG CGT G

F: CAT AAA GTA GAAAGCAC
R: CTA GGC GTT CAG TGT G
F: CAA ATA GTA GAAAGCAC
R: CTA GGT GAG CTT CAG TG
F: CAT ATA GAAAGAAGC AC
R: CTA GGT GTC GCA GTG

F: CAT AAA GTA GAG CAC

R: CTA GGT GCA GCG TTAATG
F: CAT AAATAG AAA GGC AC
R: CTA GGT GCG TTCAGT G

F: CAT AAA GAA GTAAGCAC
R: CTA GGT GCGTTCAGT G

F: TAG GGT GCT CGC TTC GGC
R: CTG GTG TCG TGG AGT CG
F: GCT GTC CCT GTATGC CTC
R: GAT GTC ACG CAC GAT
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(o), HIRIHEREERH i3 . P<0.05E RN EFH R
HEI-3'8

2 HR
2.1 Bz, MEBLAMEBECCL2, ANXA2E =Xt
B 2H 1195 CCL27K~F-4 (103.42+32.61) pg/mL, Xf
HRZH M7 CCL27K TR (69.35+16.21) pg/mL, B FE4LIMNIH
ANXA2/K K (46.15+£9.26) pg/mL, X R 117 ANXA2
KM (21.01£2.06) pg/mL, B#EZH CCL2. ANXA2/KF
PR3 TR, 22 5 R Tt (P<0.05)(%2).
22 BB, BEELNRMRZIEMEEREX
EREFRIEXTEE
B i 2H 21 Exosomes £ [ PL & EMTZE K Crip-
to-1. ZEBI. Snail. Vimentinff\] mRNAFH N} FiA 87
W9 3.2640.52, 2.75+0.42, 3.56+0.57. 2.43+0.32.
2.98+0.43, ¥ m T 55 42 (P<0.05). BN

oh 38 5 KL Kl Piwil2, STOML2. BCL2. Smo. XIAP
(1) mRNAFH XS 21K & 537 9 2.96+0.43, 2.43+0.35.
3.55+0.51. 3.16+0.51. 3.86+0.62, Y553 & T 54
ZUP<0.05)(1. FK3FHKD).
2.3 A[ECCL2. ANXA27KF B f24H L0 A=
EMEAE K EXERERIA
E/KT-CCL24H. &K ANXA24H Exosomes &
H & EMTZE K (Cripto-1. ZEBI. Snail. Vimentin).
WHEFE R (Piwil2. STOML2. BCL2. Smo. XIAP)f{]
FIE B3 m TR CCL24l. fR/K T ANXA2
ZH(P<0.05)(#5).
24 CCL2, ANXA2KEEBERESHMNXA
BEWEN . R B RS HIEE CCL2,
ANXA2/K- EAEXTEG, o3 2 7 (P>0.05), B3
HIAT AR RE B« 3RV R NIk 2L 65 2 75 4 8 55 0l
fECCL2. ANXA2/KF EAEXTLL, BF BEHER
(P<0.05)(36).

*2 B, XRAMBECCL2. ANXA2ZEER
Table 2 The contect differences of CCL2 and ANXAZ2 in the serum of gastric cancer group and control group

e 1% CCL27K*/pg-mL"! ANXA27K*F/pg'mL"
Group Number of cases CCL2 level /pg'mL" ANXA2 level /pg'mL"'
Gastric cancer group 187 103.42+32.61 46.15£9.26
Control group 153 69.35£16.21 21.01£2.06
t 8.220 24.353
P 0 0
Exosomes
Cripto-1
B ZzeBI
3 N D  Snail
K3 Vimentin

mRNA expression

*

S S S $ S )
RS R & %& R %\,6 & %\,6
.S . . S ) oS . oS
SRS & & S S S S
& & & & & & & &
& & &S & &
& & & q’&q’ & i & N
: 4 X o 1 ] Y
8 & & S o S
O‘b O‘b e‘b‘ e‘b
#P<0.05, 5955 HEUHLE.
*P<0.05 compared with para-cancer tissue.
E1l BN, REFHATPEMTEERFRIERTLE

Fig.1 Comparison of EMT expression in gastric cancer tissues and para-cancer tissues
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xR3 BN, EEEE P ExosomesE A FEMTERE (Cripto-1. ZEB1, Snail, Vimentin)d)3R5 2%ttt
Table 3 Comparison of expression levels of Exosomes protein and EMT genes (Cripto-1, ZEB1, Snail, Vimentin) in
gastric cancer and para-cancer tissues

ERUESSEN

) 1515 . )
Relative expression levels

Group Number of cases

Exosomes Cripto-1 ZEBI Snail Vimentin
Gastric cancer 187 3.26+0.52 2.75+0.42 3.56+0.57 2.43+0.32 2.98+0.43
tissue
Para-cancer tissues 187 1.05+0.16 1.03+0.16 1.06+0.12 0.91+0.11 1.01£0.16
t - 37.888 35.695 40.032 41.899 40.050
P - 0 0 0 0 0

F4 BREEL. BSALPEEERE(Piwil2, STOML2, BCL2, Smo. XIAP)HIFIXESTLL
Table 4 Comparison of expression levels of proliferation genes (Piwil2, STOML2, BCL2, Smo, XIAP) in

cancer tissues and para-cancer tissues

- e
iRl 7k . .
Relative expression levels
Group Number of cases
Piwil2 STOML?2 BCL2 Smo XIAP
Gastric cancer 187 2.96+0.43 2.43+0.35 3.55+0.51 3.16£0.51 3.86+0.62
tissue
Para-cancer tissues 187 1.03+0.15 1.03+0.14 0.96+0.15 1.01£0.11 0.95+0.16
t - 39.529 34.641 45.444 38.437 42.390
P - 0 0 0 0 0

£S5 AEICCL2, ANXA2KFERHLLExosomesZEH . EMTERE, EEEEREIER
Table 5 Expression differences of Exosomes protein, EMT genes and proliferation genes in
gastric cancer tissues with different levels of CCL2 and ANXA2

g HACFANXA2A K TANXA2Z B FCCLI 4L (n=89) fiR7KFCCL24i

(n=85) (n=102) , p (n=98) p
Gene High level ANXA2 Low level ANXA2 High level CCL2 group Low level CCL2

group (n=85) group (n=102) (n=89) group (n=98)
Exosomes 4.83+0.69 2.20+0.43 31.843 0 4.85+0.79 1.97+0.40 20.711 0
Cripto-1 3.91+0.67 1.97+0.27 26.763 0 3.98+0.64 1.75+0.21 20.866 0
ZEBI 5.10+0.91 2.52+0.39 25.929 0 5.12+0.96 2.29+0.38 17.339 0
Snail 3.52+0.70 1.70+0.37 22.731 0 3.46+0.58 1.5940.35 17.687 0
Vimentin 4.31+0.53 2.08+0.31 35.789 0 4.38+0.67 1.8440.35 21.419 0
Piwil2 4.23+0.68 21.11+0.43 25.894 0 4.25+0.71 1.9140.45 27.169 0
STOML?2 3.36+0.59 2.32+0.31 22.015 0 4.03+0.59 1.13+0.30 42.937 0
BCL2 5.35+0.83 2.37+0.34 32.651 0 5.05+0.86 2.33+0.40 28.142 0
Smo 4.41£0.70 2.32+0.31 27.143 0 3.93+0.61 2.53+0.40 18.713 0
XIAP 5.52+0.57 2.74+0.38 31.647 0 5.22+0.57 2.76+0.37 23.263 0
25 CCL2%% LiBHIALIE s LR B R 2R 11, 6L Western blotiFff

TEZE A ChIPH N — AT B % 5 1 3 ZE MR S IKBafIZ p65IIK T 45 RERIH, IkBol KT 5 2
% 51K B(estrogen receptor B, ERB)FricH A, Al T, Mp657K-F FEK(P<0.05)(K12).
W T NFxBE S, BN SERMRERN. HEH 2.6 ANXA2FRKIELBANHIE
ERPX NF-xBf& 5 (1521, FRATT I ERBRR (1) 15 Je 2 N TR ANX A2t I35 F E-cadherin T 1 %1 B
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%6 CCL2. ANXA2KF5BEHFRESHNXR
Table 6 The relationships between the levels of CCL2 and ANXA2 and the clinicopathologic parameters of gastric cancer

T—y
Im'};ﬁﬁii A Ak CCL2/KF/pg'mL" ANXA2/KF/pgmL"’
Clinicopathologic . . t/F P t/F P
Classification ' .
parameters CCL2 level /pg-mL~ ANXA2? level /pg'mL~
Gender 112 cases of male 102.52+33.65 0.521 0.219 45.12£9.59 0.637  0.132
75 cases of female 103.25+35.62 46.02+9.32
Age >60 years old 103.26+35.47 0.675 0.135 46.15+9.34 0.519  0.225
<60 years old 103.54+36.59 46.37+9.55
Laurén parting 69 cases of intestinal type 103.54+32.65 0.695 0.124 45.29+8.57 0.749  0.101
Diffuse type (91 cases) 103.75+33.95 46.37+9.84
The degree of No+low (116 cases) 112.26£36.59 6.594 0 49.51x12.54 9.657 0
differentiation Medium+high (71 cases) 95.24+30.52 42.13+6.54
Infiltrating depth ~ T1+T2 (80 cases) 88.52+25.41 12.546 0 51.24+12.05 11.357 0
T3+T4 (107 cases) 115.64+39.57 40.21+6.57
Lymph node No (119 cases) 119.51+40.21 15.243 0 52.03+13.47 15243 0
metastasis Yes (68 cases) 85.424+36.52 42.15+5.98
(A) Control sh-ERB (B) ChIP IxBa
- — *
| 6 1 *
-
§ 41 n.s.
Q
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o
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’ 0 T T T T T
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A: Western blot/ #7sh-ERBI 5 fie 1 IkBaApos ¥ 8 F1414; B: CHIPF:, I FHERBRIp6SHE 7 ST AT /0T C: PCREZANS Sl TIEDNA J B
4t A\DNAJ#47 43 #T; D: FIDMSO. PDTC. ERPB-041EXERB-04JIPDTCNF-kBEHUH)G T~ A 57 AL AE AL 4124 b 5 -4 7R B CCL2AKFilHAT
ELISAZHT; #P<0.05, **P<0.01, ***P<0.001, S5Xt HELIAE L. ns.: TRE 7S

A: the expression of IkBa and p65 in sh-ERP gastric cancer was analyzed by Western blot; B: CHIP sample, ER and P65 specific antibodies were for analy-
sis; C: PCR technique was used for analyzing DNA fragments of immunoprecipitation and input DNA; D: DMSO, PDTC, ERB-041 or ERB-04 were added
to PDTC (NF-«B antagonist) to activate B cells in endometriosis stromal cells. The CCL2 level in the conditioned medium was analyzed by ELISA 24 h
later. ¥P<0.05, **P<0.01,***P<0.001 compared with control group. n.s.: not significant difference.

E2 CCL2Fik EiRmHE
Fig.2 Mechanism of CCL2 up-regulation
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AL JE 41 il 48 ho Western blot73 145 B B oR AT S e e /A, A58 TGF-BAL 3 f5 ANXA2
TGF-B/F ANXA2 S H BB B (Y23-pANXA2) (4R E A2 75 208 (13B). 224 TPt L (dif-
. E-cadherin(_b S AR B FIEATH A S AZ, ferential interference contrast, DIC) &4 7R, fETGF-B

Control TGF-B

(A) B

R
&

N
&
§F R

@)

Y23-pANXA2 i gl LE)

ANXA2 ”-
E-cadherin ' )

Vimentin candl

GAPDH i s

E-cadherin

1 000 pm 1 000 pm

2

Control TGF-B

Vimentin

1 000 pm 1 000 pm

Merge (DAPI/E-cadherin/
Y23-pANXA2/F-actin)

ANXA2

1 000 pm

Insert

1000 pum |
—

NXAZ

: __
p/ \!\X \ =
o
Feadherin 1 000 pm 1 000 pm
e e N

A: Western blotir I TGF-Bifi 748 i, A T ANXA2(E B IL). b 1 (E-cadherin) FI[H] 7851 (BB 8 FOARICYIR B AR IE B B: S dtia
MANXA2. E-cadherin1J B & 11 LA DICH 434, C: DU S SRS HEZH . TGF-PAb #2401 L SR AR IR i N UG ANz 43 i (DAPT/
E-cadherin/Y23-pANXA2/F-actin).

A: after 48 h of TGF-P treatment, protein expression levels relative to ANXA2 (total phosphorylation), epithelial (E-cadherin) and mesenchymal (Vi-
mentin) markers were detected by Western blot; B: immunofluorescence was used to detect the distribution of ANXA2, E-cadherin, Vimentin and DIC;
C: confocal images and insert images of the control group, TGF-f processed cells, and z-axis analysis (DAPI/E-cadherin/Y23-pANXA2/F-actin) were
detected by quad-immunofluorescence assay.

[El3 ANXA2FE_EERHIE
Fig.3 Mechanisms of ANXA2 up-regulation
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Ab R PRI g P A R fuk /D, RAYZEK . E-cadherin,
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SREEI Gt . £ TGF-BA M4, & ANXA2
Y 23-pANXA27E A7 T X} 41 B i 4l B e e 4, 78
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3C). XTI AL, E-cadherinE {7 T- 41 fu 2 Ak,
£ TGF-BACER J5 & AL T4 MUl . Y23-pANXA27E
XTREZH AN 22 e AL TR IR, TGF-PALER f5 40 A T
AN, )5, F-actinge a5 T TGF-BA-F 141
HUTARAZ AW AEIRAE R IR ) (EI3C) 6

3 g

B i 2 A RO 2 A 44 28 DY R g, 7 =
SR T R R R 26 Ay, HAE R R B K H R AT
973 9] L A BRI 70% ), 3R [ 9 & 2R i 3 M e
S L, W B R AE T 5 E R R SRR AR R
AU H15%~25%, Rk, ARA 2 ZEX) B g 7 A AL
HATIRAW T .

CCL27E SR IE N M B4 MiGBESA
PR B R R R EEAE A, v R g
FORGHMY (dendritic cell, DC)~ ¥k 241 i &5 171 & 4% e
PEPAT . AR M T R EEH . CCL2EEZ Fh
AU g 2H 23 1) RIS TR AR B ) SRk, CCL2
2 B T S AR IR A oG E R AN, S SR R R T
RE, MEHEIL S SR R E RN R, RS R G e B
LR EBEEH T MRS 58 S . 1258
R G, (e MR B R . ATk ST A
B, B s CCL2K & T IEW AR, B
Jig B ANXA2BA 2650 15 R AN LRI 2 | 2545
PEB R TRRMEE % EE DLAER AR &, 18
BT AS 7R 180 2 2% ANXA2FHPE R A S 4 1t 1 %
R R B FEFMERRN S, PN B I 0 AR
1, ANXA2/KF O H LR 5 TH i, ANXA2Z B
RIS W UR e br . B B ANXA2BHMERIX
5 HERIEARE . TNM2H. MBS BIA X,

R ANXA2W ez 5 B kA Bl BREE
PR R o AN TR I 1 AR L ANXA2
ACFI T &, T IEE AR, KoK B
Jai s T3+T4. WRELZ5 2 38 il CCL2. ANXA2
Aol T BRI S B . T1+T2. KK
AL R R, BIE T ANXA2E B AES
K.

B I A 78 R BR 2 3 3B e R AT
B BRI, AR R RTT ROR TS 1 SR R 2
Jit g 2 SR A2 28 1 ISR R i 5 PR i # 13
B8k, XA AW EMTSEEL . EMT TR
AR AR, AR AR, AN
MIRTFFATRE ST . (EVF 2 MR R & A EMTILG , 1
L8 40 B EMUT () F2 B B v s 77 Poyeg ) ST ek
JE o NBE—B MG CCL2. ANXA2Y S J i 4
R T AR A IR O &R, AT 58 NEMITJE R 138 G A
Jr AT RS iy 28 23 g =5 L 1A BRAFAIE o e 2
R A A, g 5 SRR A Pl R flk EMTR AL,
EMTHFLIE . U0 800 B 5 2 M s 40 i iz
8. iR, MG, T TSR RS E DI,
Exosomes# 41 N5 , P ARRAS 5 )3 S 40 i N Al
IEFE ™) Cripto-1 T 3 540 i [R] R 3R A, ek ) Ji 3 Y
53 FFIA ; ZEBIH Snailie 2 5 EMTIS F2 (1) i #5455
K1, E-cadherins b AR EILK , EB1A Snail 7]
5 E-cadherin4 & BHAS E-cadherind: R 15 , 1541 i
N Bz R 1) [A] Ji R B4 A0 1) Vimentin/& EMTHR &
ST, EERETEERIE, 25 BmEgdRn, K
BT 78 0 1) 18 95 4 24X Exosomes & [ UL A2 EMTAH G LA
Cripto-1. ZEBI. Snail. Vimentinlf] 31k & T 5%
P, PRI AL P A R IR R EMT S B ) R A 2%
PIFHSE, #E— BT AR CCL2. ANXA2/KF- N EMT
RFFRIEZER, Wonm/KFCCL2. ANXA24 EMTH:
R IE = TR/K T CCL2. ANXA24L, $on B
=K CCL2. ANXA2REfEE B R4 il EMT, 358
izl 8. R2ERe . Piwil2idid iyl
FE[R p5 377 HE AR b Je 40 M 3 B (V0 A P, 38 T 2 e 4
J# 5 12, STOML2AEHE £k ki il BCL23R0% , FHAS
LRRLARHMIEIEIZ , SRR T, (e ik g v 1,
Smofig 3 55 5l BTG AR AR NG S H 5.
17 i s IR - Gl T e 2R 4 B 0 7, XTA P I 4 bt
Caspasey P4 111 T2 388 s, 0 i #9040 1
(G HET,
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B e ZH 2P 4 PR G B A DG R P E  — R B
iRy R 2y R e, HIhRew
A DRk 2 N SR N < Nk 2 N B LA )
Sy B AR RN FE MO AR, AR F B A4
Y11t 384 5 A S 3 IR AT 3 R i R O AR SR T .
FEARTE R Qe AR ANTR E DL A 20 0 1 e A ) 2
17209, DRI, 25l v yes 4 A G R 7 ks S L 5 2E
VI AT N R HE SR AT GE . AW
1) B i 2H 29 4 M 35 B A SC SE ] Piwil2. STOML2.
BCL2. Smo. XIAP/WZRiE¥m T AL, $oRIE
Sk PR 4 I I S B R AR DA O, b
SIHTANE CCL2. ANXA2/KF R Piwil2. STOML2.
BCL2. Smo. XIAP[JFRIEZES:, WormKFCCL2,
ANXA24H Piwil2. STOML2. BCL2. Smo. XIAP#
EETAKTF-CCL2. ANXA24L (Bl4F115). $2RH
i BB TP KFE CCL2. ANXA2BEE 3 I i 1 5 3k
DRI, 1 i 21 3 e e

zE b, AT SE AR SE . B B s CCL2,
ANXA2 & BB 7 H TR, CCL2. ANXA2R[fES
B IR I A K S AR, CCL2. ANXA27EH
TR R RIATURE BEEE G AR .
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