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CXCL10/CCL2 signaling pathway mediates the development

of cervical cancer in tumor microenvironment
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[ Abstract] Objective : To investigate the role of C—X—C motif chemokine ligand 10(CXCL10)/C—C motif chemokine ligand 2(CCL2)
signaling pathway in the development of cervical cancer (CC) in tumor microenvironment. Methods : In vitro cervical cancer Hela cells
were transfected with shRNA (sh-CXCL10) and CXCL10 ¢DNA (CXCL10) targeting CXCLI10 gene, respectively.Cell proliferation was
evaluated by EdU analysis and cell invasion was detected by Transwell assay. THP-1 cell differentiation was induced with phorbol 12—
myristic acid 13-acetate(PMA ).The cells were co—cultured with Hela cells (5x10° cells) transfected with the lentivirus or plasmid at a
ratio of 1:4 for 48 h.The number of CD206+ macrophages was determined by flow cytometry and STAT3/NF-kB signal expression was
measured by Western blot. Results : Compared with the NC group, Hela cells with CXCL10 over—expression co—cultured with THP-1
cells showed increased proliferation , migration, and invasion(P<0.05) ,and the ratio of CD206+ macrophages increased significantly (P
<0.05).Hela cells with CXCLIO knock—down co—cultured with THP-1 cells showed the opposite results.Compared with NC group, the
CXCL10 co—culture system showed significant increases in the expression of p—STAT3, p—-NF-kB,and CCL2(P<0.05).Compared with
the sh—NC group, the sh—CXCL10 co—culture system showed significant decreases in the expression of p—STAT3,p-NF-kB,and CCL2
(P<0.05).Conclusion : Up—regulation of CXCL10 in CC cells promotes M2 polarization of macrophages in tumor microenvironment.

The mechanism may be related to activation of STAT3/NF-kB/CCL2 signal transduction pathway in macrophages, which leads to the

enhancement of proliferation, migration, and invasion of CC cells.

EENE % F,Email: Tony300909@163.com,
) oAt oy o [Key words ] C—X—-C motif chemokine ligand 10; C—C motif chemo-

R T 16 : BRI IR
HEEWA : 3d 8 TAMEE T AR B (45 :202202231421),
o5 B AR : htps://link.cnki.net/urlid/50.1046.R.20231102.0825.002
(2023-11-02)

kine ligand 2 ; tumor microenvironment ; cervical cancer;macrophage



— 1222 —

BXRERKAFER 2023 £5 48 HF 10 #1 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

B 985 (cervical cancer, CC) &5 & WA 1B
PEMIE 2 — . RAE T 50 7 L Hsis W A
CC, Bk 30 77 AJE TZ5R" . CC 1ER IR
MER A B, 8 AR RG2S B ok . i TR
K, CCBERGA R, A A58, I 0y & 2
— AR BN AR, IR A5 (tumor microenvi-
ronment, TME ) (1) 4= BRR S 5 b 10 & A6 i Jg Fndie
RSB UIAH O , JU AR W S0 i g 1) i e e 5 o
AR S L BPJR AR O B 40 (tumor—associated
macrophages, TAM) & TME iz £ & 1 i 4 il 2
—W TAM HA ZFE: Al SV ZEA B il ™
HoHA. TAM G H 7o M1 A M2 JFRIERL, 7E
H B e PR | s Tkow AR Ak e kAR S5 e
ORFEARRIR e Dfe . H ATIESE R, TAM 5E
JINERR LIS 98 AT CC R 5 g 0 T DIAH 5GP AR
TAM 7E CC PRI TEDL ) 5 2 ik — P R, ik
A ¥ (C-X-C ¥ ) A 10(Chemokine (C—X—-C mo-
tif) ligand 10, CXCL10)J& T CXC &1k K + % i
Bz —, 2 Fh a0 i 2SR CRRAZ 4 L L TN B 4 L
2T 24 200 e 09 0 M) 7 A 0 A AP SR 1 AR
% b, CXCLI0 {2 B A MAT 15 R ZEMEERE . fie
LTS KB, CXCLI0 i i i e #a AL [ 5~ C-C HoT
il {& 2(CC chemokine ligand 2, CCL2) ik F54E F I
A0 M, A B T e 8 e B /N AR SRR T AR E il e
Mo P, AR S B TER BT CXCLI0/CCL2 555
SRS M2 B TAM A2 S5IRSNFIA R CC
MY 3K AT RE R CC AT TR — B LA

1 #R5FE

1.1 B &k 38 3 Z X5 # (gene expression profiling inter-
active analysis, GEPIA ) J£ 8 4035 & o A7

XF GEPIA TF £k 48 J%E (http://gepia. cancer—pku. cn) Y
CC U CXCLIO0 fAHRT mRNA ZKFHEAT 4087, AL 4% 306
A CCREM 13 MR GER AT NG 75 A
f5E). M UCSC XENA (https://xena.ucsc.edu) T AR
AL, X CXCL10 9 mRNA 387K PR 47 Log2 $54k , If-fifi F
R 185 #Y Surv_cutpoint MR E Fe 253 AL CESC
3R CXCLI0 m A IR IL 2 40, d v SR AR
Kaplan—Meier ZE77 85347 -
12 @i

B U AN AR Hela WA F 3R F 58 [ 3080 15 537 40 0 6 T
L JFELE A 109% f A L5 (FBS, & [H Gibeo 23 w]) FIHLAE
F AL4% 100 U/mL 35 8 % Al 100 mg/mL 5% % (1) Dulbecco
W K Eagle 15 37 3E 0k RPMI1640 5755 3E (SE[H Gibeo 24 F]) 1

BiF% . THP-1 4L A v ERR 7 B 40 2
1.3 etk

B3 P XF B shRNA (sh-NC) T £ %f CXCL10 J& [5] /#
shRNA (sh—-CXCL10#1, sh-CXCL10#2) J& M I ¥ff GenePh-
arma A W AT . 8% CXCL10 ¢DNA(CXCL10) 5k F 7k
Xt B cDNA(NC) Y # I FERE 5] peDNA3.1 Feakaliddrh, (i
Lipofectamine 3000 ( Z£ [ Thermo Fisher 22 5] ) J 100 nmol/L
() sShRNA & cDNA JFURLFES TR g o
14 Esmieef Stk

4 THP-1 4L (1x 108 7E7SF LA, HZE S 4 100 ng/mL
b B 12— S5E IR 13— Z R TR (phorbol 12—myristate 13-
acetate, PMA) Fll 0.3% BSA {1 JC IfL ¥ e M4 1% 55 e v B 5%
72 h LE o 5 Jetg i #7 5UBURL Y Hela 40 (5%10°
AN 55 S0 00 THP-1 2R 4: 1 19 Fe il 4 & 355
7% 24 h,
1.5 AKXk

TR CD206+ B EAR M, i FH 4T CD206-PC7 (& [H]
BD Biosciences 23 Al X ANMHE T YL, SEATHEAT IR BT IR
{#i FH BD Accuri C6 7401 (5% E BD Biosciences 23 &l )
PATH R ANHA
1.6 % RNA 4 & f= & & % 8F PCR(qRT-PCR)

A4 20 0 15 15 S AE TRIzol 345 (22 [ Invitrogen 2% 7))
o R IE R A O SRR ERNA, it AL
I iScript cDNA & BRI & (3£ [ Bio—Rad 2 #]) #4716
e W o f#H SYBR Green Supermixes(%h—i‘ Bio—Rad 2
A AT qRT-PCR. GAPDH IEARHMEIL A X IR . —3X
SR HTEEARER o B 27 7k AT AR A UK
SIMFEHWT A % 12a (Interleukin—12 subunit al—
pha, [L-12A) : F : 5'-CCTTGCACTTCTGAAGAGATTGA-3',
R : 3'-ACAGGGCCATCATAAAAGAGGT-5'; IR ¥R 56 H F
(Tumor necrosis factor a, TNF-a) : F:5'-CCTCTCTCTAATCAG
CCCTCTG-3', R: 3'-GAGGACCTGGGAGTAGATGAG-5"; K5
ZARRBE(Arginase—1,ARG1) :F:5'-GTGGAAACTTGCATGGAC
AAC-3",R : 5'-CTGAAGGCAATGCATTAGGAACT-3" ; [14H
HaA2% 10(Interleukin—-10,1L-10) : F : 5'~GACTTTAAGGGTT
ACCTGGGTTG-3", R: 5'-TCACATGCGCCTTGATGTCTG-3";
Ak A= K I F - B1 (transforming growth factor—B1, TGFBL)
F:5'-GGCCAGATCCTGTCCAAGC-3",R:5'-GTGGGTTTCCA
CCATTAGCAC-3"; H v i -3 1% 2 It Z 8 (glyceraldehyde—
3—phosphate dehydrogenase, GAPDH): F:5'-AGCCCAAGATGC
CCTTCAGT-3',R:3'-CCGTGTTCCTACCCCCAATG-5',
1.7 FZakra

JH PBS Uk 40 M, S8 )5 76 UK b 248 2% v O F 30
min, FEAIMER] T IFWOR . B JE R SR SR LR
I AEE-80 "C. it BCA A3 & (32 Bio—Rad 24
Al ) W B BTR K AR BORE R B Gl SDS-
PAGE 43, 3715 #5 3] PVDF J (3 -1: Roche Life Sciences 2>
") b FEMEBE AU E 1 h 5, SR Bk (S Cell



BERERKFZR 2023 £55 48 5 10 #8 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

— 1223 —

Signaling Technology /A F] ) {E 4 ‘CF A PRI 7% : CXCL10,
IL-10. ARG1 . TGFB1 {5 5 % T F1 5% 5% 0% K 1 3 (Signal
Transductionand Transcription Activator3 , STAT3) . p—STAT3
(Tyr705) .p—NF-kB p65 (ser 536) . #% K F kB (nuclear factor
kappa—B, NF-kB)p65 Fl GAPDH HJ L 1:1000 F % 2 {ii J1] .
VeI 3 YR KRS B/ BT S HRP I 5t (36
[ Cell Signaling Technology /A F] ) — i . & ECL i
ME57) & (32 Pierce Biotechnology 23 ) )Rl {5 5.
1.8  Transwell 4]

fdt HI Transwell W 22 PPA 20 B 1076 FR 28 . K44 IS
) Hela 210 5 B F RS FBS i35 57 58 rp I 48 40 i 2% 3
% 2x10%200 pL. #RJ5 4 100 pL 4IRS INA Matrigel
FE 5 A0 9k 1R A0 9 Y Transwell % (2 & BD Biosciences
AEDH = IS 10% L35 19 500 wL B 38 50 A
R, 7E 37 CHEHE 48 h )i, Transwell /N3 H] PBS Uik
3 UK AN 4% 2258 WY 3 TR AE 30 min, SRS 45 il 28 4
4,30 min, MR LIRS FIRIAMETTRCMANN . 766K
BETFIIEGB A Transwell = BRI AN . LT 3 IR,
1.9 5- T He 3k -2'- it B A 3 (5-Ethynyl-2'-deoxyuridine,
EdU) % #7

¥ Hela 01 3L 1577 RGEHAE] 6 fLAR P, 1537 24 he
A EdU % (5 1= Roche A F]) K AHMIlGFE 2 he HIZH
PP I (71 52 20 30 min, IIAH S B S mine JIIA DAPI
XM AT Y 0 o K 20 1T 5 DR AE O T AT R
1.10 A

40 H 4 JR i b BALB/c JCH B4R R R b 5t 5 ) 4
SLEe BBAAT BRI e/ NBERL Y 4 41, 41 10
H:NC 41 .CXCLI0 41 ,sh-NC 41/l sh-CXCL10 41 K¢ %% e
1895 2 5 UKL Hela 40 (5x10° > 401) 5 THP-1 413 1
4:1 WYL B2 G o B 40 B IR S 9 (200 L) B U A #)
BALB/c BRELIIATIRES o B JRARDE A 2 (172 TE 2) I g
FERBOR I R A4 . 6 JUG X/ BRUSE it 22 SR AE L VIBR
B2F R e R P 2, T e 412U e 2O 3
Bro L B A /NRIET .
111 R RRAL S Fe o )8 52 T

JioRE A U AT S AR LA S wm PR WD AT LR
B, ARG BRI B D) R 538 40— iR —hi— e
H o AR UL AR LA BUAA BT PR e R AR 1 -3
(Caspase—3)% pAb T A ANAE BT (Ki67 ) B2 pAb F4/
80 1 CD206 (3414 [ i IUFRAE R AE M PHEA IR A w)) o #21
PR TT AT o e UL 2 MR LSO TR . 7E 400 £5 L
RAGEC T BERLZEHE 6 MLEF  ig R P T L.
112 i

i JH SPSS 22.0( KL [H IBM 2 7] ) HEA T4 3 # . S5
JE B A R 2R VER I AT 4 RS0 br7s 28 = b
% (vxs) o Z UL Y B BCR ) BR ) T BL 10) 7 22 43 B
(ANOVA) , R i1 3 5 Tukey oY, Dunnett 2 5 L3RG5 .
K30 7K 1 2=0.05

2.1 CXCL10 5 CC #9R B 25 FrAa %

it GEPIA 7EAHUR 3 Ak Wl , CXCLI0 £ CC 41
LU IR TIER A4, i1 TCCA Xk A
GEPLA 7E£E U 1 1) 306 /> CC 41V 134 1E 3 5 B 41 21
Xt EAT RO 9 2 — PP TSR 7 7R 8 SR 40 I (cervical
squamous cell carcinoma, CESC) "1, CXCL10 [ #3515 Sk
AAF AR AN OG . X Be45 3R W], CXCL10 AT RETE CC Y%

ARUE R EEAER (B 1),
124 —a
10-
6_ l |
N .
kT
2 = :
&
o+ B

[num(T)=3(%§igm(N)=l3]
F:a,P <0.05
A. CXCL10 mRNA 7K
HEAER

— Low CXCL 10 TPM
~— High CXCL 10 TPM

Logrank P=0.016
HR (high)=0.72
e P(HR)=0.17
T —— oo n(high)=146
: n(low)=146

0.4+

0.2 1

0.0

0 50 100 150 200
A
B. 7 #iA CXCL10 5 CESC #4024 1) SR A TE A 54
E 1 CXCL10 5 CC MARZBIEX

2.2 CXCL10 &Rt CC m e dg 78 Fo 2545 64 % v

TR CXCLI10 X CC B R A 520 , A< PR A ZH A
58T CXCL10 JLBRXT ARSI i3 58 AE R 52 . Hela
AR A3 1 3 4L, 1A~ BRI XS BR AL (sh—NC) #1124~ CXCL10 Rk
2H (sh-CXCL10#1 ,sh-CXCL10#2) , 318 i3 90 28 EN5IE 52 sh—
CXCL10#1.sh-CXCL10#2 #{ ik Hela 4fi i 1 CXCL10 ik,
EDU 2 #18/R, 5 sh-NC 44U AH He, sh-CXCL10#1 4 .sh-
CXCL10#2 ZH iy 41 M3 3R 1% A 25 5, R W] CXCL10 @R A5



— 1224 —

FRERAZZH 2023 £5 48 &5 10 #3 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

Wi R A1 20 B 3G B BE 1 o Transwell iR 86 45 S W R sh-
CXCLI10#1 # . sh-CXCL10#2 #H 5 sh-NC 41T # Fl {72 41
MOEOME LU A 25 57 0 IR BB 25 LR B CXCL10 fBRXT CC 11
R AR 22 LT ICA R (812) .
2.3 CXCLIO #&# CC fa e f2 E v 40 AR IR 3% P 69 38 78 A2
R

FAMBE CXCL10 W REFE TME 2830 LRI T B W 40 it
PR TN AE . A T Pl CXCLI10 78 W4 i 3L 55 57 4%
PR XS CC 4 M3 48 BB AR 281052, i CXCL10 3%
SRR IR EARFL G 1) Hela 4005 THP-1 40 —EIFF
RSN, 5 NC diAH LG, 5 THP-1 4 k15 3% 1
CXCL10 33 #3519 Hela 1A R B FE /8 1 TR MR8
20 B 3G i (P<0.05) o AH J, 55 THP-1 40 i 3 85 37 19
CXCL10 FfIGAY Hela 4N A 2 75 35 RE ) ERS R 2240 M8k
W0 (P<0.05) . PRIL, 245 W 40 i 3 55 % i, CXCL10 ]
ARl it CC AUMInYg 3 RZBMEALRE ) (F13).,
2.4 CXCLI0 it & ik 49 Hela 2w i fe it M2 E % fm e 45 1L

WA T AR R, 5 NC 418 [k, CXCL10 414t
KRR G0 CD206+E AN fifd 1) b % 2 3 48 im (P<0.05) | T
sh-CXCL10#1 £ .sh-CXCL10#2 20 CD206+E W 41 fitg 1 o 3
EKT sh-NC 41 (P<0.05) . I &— R A ALARIC LR )
CC HLEZ R4 M B W M A A9 24 . qRT-PCR Fll Western
blot 43-#7 .7 , 5 NC 4140 Jd #H Lt , CXCL10 4142 i 1110,
ARG1 1 TGF-B1 223k (P<0.05) ,fH4M ] IL-12A .\ TNF-o 32
ik (P<0.05) . 5 sh-NC A4 JfiAH Lt , sh-CXCL10#1 41 . sh—
CXCL10#2 204 IL10 ARG F1 TGF-B1 ik (P<0.05),If

sh-NC  sh-CXCL10#1 sh-CXCL10#2 507

sh—CXCL10

BN e 3

CXCL10 | —

GAPDH | st i s

A. SRR ENIB AN e sh—-CXCL10#1
sh-CXCL10#2 X} Hela #Hfifirh CXCL10
EARIBZM,

sh-NC sh-CXCL10#1 sh-CXCL1

PEHETL-12A  TNF-a 323k (P<0.05) . XE£E L W] CXCLIO
Kl B A M2 ik (B 4) .
2.5 CXCLI10 it & ik 49 Hela 2 #2038 3¢ CCL2/STAT3/NF-«B
12542 §40F THP-1 e

5 NC M, CXCL10 LR 3% R 48 p-STAT3  p-
NF-«kB % 35 i 1 i (P<0.05) . 5 sh-NC 41 4 It , sh-
CXCLI10#1 2 .sh-CXCL10#2 2 385 3% R 45 p—STAT3 .p-
NF-kB ik i Z98/> (P<0.05) . 5 NC 414, CXCL10 4
R EFFW T CCL2 KF B3 8N (P<0.05) ., 4 sh-NC
ZHAA 1L, sh-CXCL10#1 2H .sh-CXCL10#2 234555 Bl uerh
CCL2 /K- EFEIR(P<0.05) . XL, CXCL10 ATRER)
T STAT3/NF-«kB/CCL2 5514 S0 iF M2 B w40k £k ([
5)e
2.6 KK CXCLI0 423t CC it fe B v A 3R P A& K

i FH5 THP-1 4IRS (1 CC ANEREAT B T IR IR ik,
T, GEAFEW 5 NC AL, CXCL10 4 5 At 1Y &
i RBURT CCL2 7KF-3 25 (P<0.05) . 5 sh-NC 4148
Lt , sh-CXCL10 4 = A B A 4y i) i it BRI CCL2 ZKF3Y
W (P<0.05) o s UL #4087 s, CXCL10 2 5
PRI Caspase-3 H R IRHE NC 41 83508/ (P<0.05) ,
FIKi-67 2 11435 8 81 (P<0.05) . sh-CXCL10 4175
B ALY Caspase-3 £ I % 35 3 sh-NC 41 2 3 14 hn (P<
0.05) , Fll Ki-67 & [ K ik W Z ik D (P<0.05) . e ud ek
M 7R, CXCL10 4 5 Fp A 4 9 F4/80+CD206+ 41 il 54 (7.
F T NC 2H(P<0.05) ,sh-CXCL10 4 A A M1 F4/80+
CD206+21 i $ i E{I%T sh—NC £H.(P<0.05) (A 6).

%Q) Q’*\ Q’@'
S
< <

<

%
R

¥

B. EDU SEE /054 sh-CXCL10#1 . sh-CXCL10#2 F Hela 408 F9HEFHRE /1

= sh-NC
B3 sh-CXCL10#1
= sh-CXCL10#2

Bl 2 CXCL10 &kxt CC Hpmigsa i Msm



BEXRERKFFIRE 2023 £5 48 £ 10 25 (Journal of Chongging Medical University 2023.Vol.48 No.10 ) — 1225 —
CMTHP-1+PMA
NC CXCL10 sh-NC sh-CXCL10#1 sh-CXCL10#2
80 a
. T
-5 =C
b
/A 60
1N
=
ﬁ 40+
= o b
a = —_ b
= = 20 — —
=
0- ., T T
Q "
& SIS R A
S & ¥ o &
= & &
X N
2 X
A. EDU B/ HFCXCLI0 13 ik sk iK A Hela 4115 THP-1 4 MRS F5 A3 H AR
CMTHP-1+PMA
NC CXCL10 sh-NC . NC
g jz;_t?»g:_-_. A “‘5 e »-ﬁ.‘f.’t ?:2‘ 5 B3 CXCLI0
3 by e LI R :3?3,: &3 71 PR A ] =3 sh-NC
g f.}".i’-ﬁ' ,"»,‘?;f::,g:;, oS ,—'d"*'ly' ';’t;;,‘ 1% =3 sh-CXCL10#1
5 o N G s Ly TS > Lol
it RS A W B age B sh-CXCLI10#2
) N TN YRR T e R e B
R L S S aas Dt J)
RN A S Y @5}% AR B b b
B ISE &9 SE SR IS T R )
U RS, \ .- .'tu.’.'s_l,‘ﬁ{.:\: fw‘ ﬁ:i = |
- i 2R K TSR ADZ O i - ST IO ST
w R W T TN G B e R e

B. Transwell {7 7317 CXCL10 i RiB BT Hela 15 THP-1 4

a, 5 NC M, P<0.05;b, 5 sh-NC 4L, P<0.05

B 3 CXCL10 {2t CC 4BRa7E E ME A AR5 B9 15 5E

HEIEH IR (R RS HE

REMER

NC CXCL10 sh—-NC sh—CXCL10#1 sh—CXCL10#2
40 %&Z—A PC71;.\6+ };(8“},/\ PC73 IAZ 5ol I7§.8 A. PC722/.\0+ ol gpgg A PC7 ;\;r gg’%_,\_ l('170/.42+ w0
0% 304 8
307 - P 30.
= g 2 2 90+ e E 3
E 330 £1004 E E :
204 P o] O 504 5201 E 20
104 10] 501 201 104 § 10
o
04 04 04 04 ] R :
10 10> 10°  T0° o 10 10t 100 o107 10410 AT v 1A i v e T L@ F
CORPHILIZ-AL AITAA Comp-FL13-A:1PCT7-A Comp-FL13-A:PCT-A Comp-FL13-A::PCT7-A Comp-FLI13-A::PCT-A Gy ¥ 0)\*0)
CD206 O
A RAAEARSIHTE CXCLIO 2 R SRETA) Hela AIHIIEER 3R THP-1 41 CD206 ik )
34
NC
CXCL10 sh-CXCL10
ShoNC NG CXCLI0 sh-NC %1 o
‘S! sh-CXCL10#1 IL10
e sh-CXCL10#2 D Sy ———
Z
o
E ARG | - " S s -
'
E
TGFBI| s ' T —
GAPDH | s summe S sws—"  s—

IL-12A TNF-a IL-10 ARGI

TGF-p1
B. THP-1 4z M1 A1 M2 B Ak bRic P12k B qRT-PCR 4341

Hra, 5 NC 4L, P<0.05;b, 5 sh-NC Mk, P<0.05

CM THP-1

C. THP-1 4 M1 F M2 A Ak bRic 35 i & 1 BT R 4347

B4 %5 CCMEENEREMMmLEF A CXCL10 R EREA M2 1R1L



— 1226 — BXRERKAFER 2023 £5 48 HF 10 #1 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

sh-CXCL10
NC CXCLI0 sh-NC 37 72 2.5+ ——
a
p-STAT3] s A e - | 9201 = CXCLIO
-— K = sh-NC
ST e D! = sh-CXCLI0#1
p-NF-<B[ S Mo = sh-CXCL10#2
4
m
NF—KBI—. i —— —— — -| 0.5 .
b

GAPDH [ s s —— (0
THP1+PMA

p-STAT3/STAT3 p-NF-xB/NF-«xB

A. SPEELTRI S CXCL10 i3 R sk @i Iln) Hela 4I3E3%5% THP-1 40 rh

g

mL)
g 2§

CCL2/(pg *

(=]

—
(=3
f=}

a
b b
Q 2 A2
%Q) ‘*’Q}} /QG’\B% Q\Q%
3
N\ /C?V /CV
¥ ¥

B. ELISA #AG L8557 b i

STAT3/NF-«B {5 5k CCL2 K3
a5 NC 44 LE, P<0.05;b: 5 sh-NC $ﬂtt P<0.05
B 5 CXCL10 3% Hela AAEiE T STAT3/NF-kB/CCL2 {5 S S#iF THP-1 4k
1500
- NC o
= NG . - CXCL10
g o
E P a \%1 0004 -+ sh-NC
i : =S % sh-CXCL10
2 L =
£ sh-NC B 500+
r A = b
< |sh-cxcLio - 'o :
e 0 T T T T T

NC CXCL10 sh-NC sh-CXCL10

A. SRR T YeHela 4115 THP-1 1R 5 Y B. #: L3 5 THP-1 4HAEIR 514 Hela 4Hj

KT SRR A R R v {7 SRS A A R B
800+ o
= i 5
2600 g
2400+ 3
S’ 200 ) 5
04 v

NC CXCLI10 sh-NC sh-CXCL10 L s 3
D. ELISA B & 20 g UIk e E. S Mﬁ{wu%éﬂﬁﬁﬁzﬁ%*
iR CCL2 FEH K Caspase-3, Ki-67 fEF#iA

DAPI F4/80 CD206

NC

Ak [/

C. % Ye3f 5 THP-1 4008 51 Hela
YA AP BT SRR AE ) I iR (AR

v
o

—_
o

0

DAPI+F4/80+('D206

=

100+ a =

5]
& 804 s
z E
F 60- = k:
#H L §
= 404 b 2
< = = s
o 20+ = €
v % 5

0' T _|=

NC CXCL10 sh-NC sh-CXCL10 @

Caspase—3BH 1441 /%
[\*]
(=]

NC CXCL10 sh-NC sh-CXCL10
F. Caspase-3%& 13151
ERHT

x
(=]

60

IS
(=]

[553
(=}

(=}

NC CXCL10 sh-NCsh-CXCL10

G. Ki-67 S ARIKHE R H. GBI H S A AEYI M2 B4R L. F4/80+48 g
(&) RRZEWAE, CD206+ (BLLf) Ak M2,
DAPI+AHE (6 ) AR I FA1 I E F 4

:a, 5 NC 4AH 1L, P<0.05;b: 5 sh-NC #{ It , P<0.05

i

1

E6 &K CXCL10 {2i# CC HMAa7E EMAMMIRE A K



BERERKFZR 2023 £55 48 5 10 #8 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

— 1227 —

FE CC LT e A o5 S LAY 10% , 17 78 4%
F14) 200 0 55 28 200 AL L 100 7 S 400 R L I A B2 A e
FTG 05 20 ™) S P yes 200 B 1 53 A5 e 4 e A
AR FE 9K 3 i 0 R A A B B 1 B A R g
Jif PR 2H 2 Hp () 0 B RS2 TME HP 45 41 i 22 i)
T B 5 4, X i A% 38 o A ] LGRS 214 i 5
PR RE (VR RN, FE AR Z A IR v b R T
St AR A W/ N R T 0% L S 5 iR A AT
% 200 b BRI I A A BUEE N 1 2 A e T RS,
HI CXCL10 A6 4 77 5 4% 20 B/ v 20 Al LT 40 g A
NK 4 55, e P 5| & A 25000 B J A0 i 1k 2
JibgEg R DAHT RIS R B, CXCL10 /v S 1
A5 5 5% AR E T 5 105 40 R0 P83 4 it 22 8] i) A
HAER, AT T s & JR fr i i e ™, PRI
RABER CXCLIO T EHE S FHEf# CC 1Y TME
Ak B 408 2 b 98 & JE 1 0 - BILA Ly E L
EHATABFGE H  IEB] T CXCL10 7 CC 4 |
P4, JF H CXCL10 ikt cC BEMA R
ARG o AR YR A IR A A Fe 4] ) &% B, CXCL10 #1
T AS 5 e B0k B S5 B CC 20 L B 189 9 s 7 g
SR, 5 B gAML RE 57 (% CXCL10 i3 28 18 5 B
) CC 4t /R SR R A AR fb . 3 8 2 B R W
CXCL10 {57 2 4 i AN 105 240 At = 1] 194 368 £ 301 1)
i LR AR T

B TAM 3222 32 30 P9 R AR i) 3%
R B, TR (FN) -y JEZ B i Toll #£52
AR 24H i — B A2 240 B Y5 8 R 3 1) M1 B
WA A, M T G I 20 i B R A T R R A
BUMHA MR AR T ZERIL R 5 F4n CD86/CD8O0
By e IR, L IL-12 IL-23 g SR SE R F (TNF) -
ou I MUY BRI M R B — SR AR AL R T A
M1 I 200 6 ) = 2 ) 8 2 28 50 20 it P s D A,
IR AR E Th SRR N o 45—, 1 1L-4 . 1L-13,
IL-10. 1L-33 A1 IL-21 3 3% B9 M2 B 140 g, DA
CD163 Fll CD206 HYZRILNFFIE" . M2 AU 1 E W
2 A o 0 P R AR KR T AR K - L)
Wi 2., 3- XU A AR P MEFE T LA 1 BRIk S
HHLEE O AE R AR Th2 g h;
SRR A o FE AR R, M2 A R ) A

FE5 AN BTG A OEUS0 FE X U5 Hh B e b
Je AL R ) CXCL10 ¥4 o AR HE CcC FER,
H S5 2635 CXCLI0 f Hela 40 i 75 55 E ik 40 if 4
7% R G0 B S T 4k

ST BB CXCL10 fie Hf F W2 i M2 B Ak 1) 43
FHLH], AR5 T 5 CXCL10 A BEAH EAE
(EE BT, I A L E A STAT3 Al fig 5 CXCL10
MEAER . LA A5 1% 58 28 55 41 28 11 I 2 1k il
TEPERAMRIH T STAT3 i) DNA 4545 s sty
s i) — R4k, S 80 STAT3 (AL 8, A, &
B CXCL10 A STAT3 Z [8] 1 43 T 5 92, i 2
it STAT3 & Wt Ak Fl % s 3% 1 o H Al B 58 R WY,
STAT3 Z BEfk S5 STAT3/RelA p65 AHEAER , &
O A R S G R RG Invs, AH S & B CXCL10
PUTE STAT3/NF-kB {5 538 4% , ## ot fi£ #F STAT3 &
Pk Ak 5 1R e 0 ) M2 WAk (RS TR R,
JEIEEAT BT M2 E WA AR AL, i 4R CCIL2
TE N B Ak R 7 CCL2 S B A% 4 i B A 3k ) e
TR T, W98 & B CCL2 VA7 PR 40 i S 4E 1 A8 Ak
L A B I 200 6 /D 40 o 982 ok 9 sk 2 85 op
AR FHRY, BE Ak, CCL2 ik PR 7 2 Wi i 1 9 40 i
o fEEE CXCL10 AYRIAPY, X — i 7% A fE 18 i) 4
TS R S RE 7 RN A M2 AR Ak AR TR IR
- I 20 LR W 2 L PO O E R B E S

H AT AIBFE 2B, CXCLI0 A& Rk TR E CC
ARG, CC 4+ CXCL10 FiE{EgE TME
Fi g 20 i M2 A Ak, AL T RE -5 80 v 40 it )
STAT3/NF-«kB/CCL2 {5 71 F i A X, T35 CC
Y 3G 5 GER AR ZERE 3G an . X e R I T
CXCL10 FEMRSN CC it v ity i 5 ML, I 3= %4
J& CCIRIT M A2 W AR T #E o BRI, AR 5E
BRI R PR AT, A ok B 58 0 WACHE AR 59 161, 3 3k
B 8 2H AL R AR 1 ST B A CXCL10 78 CC 214
() IR B, o3 Ay 3R 3k 5 0 JRR R A RS 1Y
X Z L 3 — 4 BB CXCL10 76 CC & A= FL kR J'é iy
EM S

Z % X #

(1 JA%A X, JRLIAR . R A G B s e i R
AYBIFFE (D). S DCE 2, 2021, 50(5) : 855-859.
Zhou JY, Liu Y, Zhou HL. Research progress of tumor—associated mac-

rophages in gynecological malignant tumors[J]. Chongqing Med, 2021,



— 1228 —

BXRERKAFER 2023 £5 48 HF 10 #1 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

50(5):855-859.

2] HWAEN,E RIS PR EUE (a2~ 1 h2) E R
FOHT ARIA TR, 2021,30(10) : 787-789.

Chang JM, Wang J, Liu XJ. Analysis of factors related to the recurrence
of early cervical cancer( | a2~ 1 b2)[J]. Prog Obstet Gynecol ,2021,30
(10):787-789.

[3] Jiang GY,Wang XQ,Zhou Y, et al. TMTP1-modified , tumor micro-
environment responsive nanoparticles co—deliver cisplatin and pacli-
taxel prodrugs for effective cervical cancer therapy[J]. Int J Nanomedi-
cine,2021,16:4087-4104.

[4] Tan JH, Yang LN, Zhao H, et al. The role of NFATc1/c—myc/
PKM2/IL-10 axis in activating cervical cancer tumor—associated M2
macrophage polarization to promote cervical cancer progression[J]. Exp
Cell Res,2022,413(2):113052.

[5] Sedighzadeh SS, Khoshbin AP, Razi S, et al. A narrative review of
tumor-associated macrophages in lung cancer: regulation of macrophage
polarization and therapeutic implications[J]. Transl Lung Cancer Res,
2021,10(4):1889-1916.

[6] #k BE,IREREE 2R . C-X-C 7 AL T 10 %3k 5
FRE TS (14956 2 B R PR I S 5 0 (R 2B AR [, A2 86 A
FH2eiki,2021,38(2):332-335.

Lin R, Wen PH, Li XL. Association of C=X-C motif chemokine 10 ex-
pression with the prognosis of patients with hepatocellular carcinoma
and the effects of C=X-C motif chemokine 10 downregulation on cell
proliferation and invasion[J]. Chin J Exp Surg,2021,38(2):332-335.
[7] Limagne E, Nuttin L, Thibaudin M, et al. MEK inhibition over-
comes chemoimmunotherapy resistance by inducing CXCL10 in cancer
cells[J]. Cancer Cell ,2022,40(2) : 136-152.

[8] Shang C,Sun YY, Wang YW, et al. CXCLI0 conditions alveolar
macrophages within the premetastatic niche to promote metastasis[J].
Cancer Lett,2022,537:215667.

[9]  Yang MY, Li JP, Gu P, et al. The application of nanoparticles in
cancer immunotherapy : targeting tumor microenvironment[J]. Bioact Ma-
ter,2020,6(7):1973-1987.

[10] Newman AC, Falcone M, Huerta Uribe A, et al. Immune—
regulated IDO1-dependent tryptophan metabolism is source of one—
carbon units for pancreatic cancer and stellate cells[J]. Mol Cell, 2021,
81(11):2290-2302.

[11] Wang SK, Pang L, Liu ZL, et al. SERPINEI associated with re-
modeling of the tumor microenvironment in colon cancer progression: a
novel therapeutic target[J]. BMC Cancer,2021,21(1):767.

[12] A B2, 1 7 3. IL-18 3853 M CXCLI/CXCL10 354

I JE A S 5 W 200 L 0 O 11 e R 0 KL e RR D). o R S g A R
2021,37(10):1221-1225.
Zhou W, Zeng HX, Xiao CW. IL-18 promotes metastasis of oral squa-
mous cell carcinoma by recruiting tumor—associated macrophages and
down-regulating CXCL9/CXCLI0[J]. Chin J Immunol, 2021, 37 (10) :
1221-1225.
[13] Tsutsumi E, Stricklin J, Peterson EA, et al. Cxcl10 chemokine in-
duces migration of ING4—deficient breast cancer cells via a novel cross
talk mechanism between the Cxcr3 and egfr receptors[J]. Mol Cell Biol,
2022,42(2):e0038221.
[14]  Ardighieri L, Missale F, Bugatti M, et al.Infiltration by CXCL10
secreting macrophages is associated with antitumor immunity and re-
sponse to therapy in ovarian cancer subtypes|J]. Front Immunol, 2021,
12:690201 .
[15]  Z2meT BRI, 0k 0, 55 FE s B n i s s 2 07 =
JINGR B IIE B 4 B SAE R VR I SE )], 12 W e 5 508, 2021,
20(2):195-200.
An XN, Wei ZN, Shen Y, et al. Effects of macrophages depletion on
lipopolysaccharide—induced renal and extra-renal inflammatory re-
sponse in mice[J]. Journal of Diagnostics Concepts & Practice,2021,20
(2):195-200.
[16] Li X,Zhang QH, Chen G, et al. Multi—omics analysis showed the
clinical value of gene signatures of C1QC" and SPP1* TAMs in cervical
cancer|J]. Front Immunol,2021,12:694801 .
[17] Laudisi F, Cherubini F, Monteleone G, et al. STAT3 interactors as
potential therapeutic targets for cancer treatment[J]. Int J Mol Sci, 2018,
19(6):1787.
[18] Zhai WL, Ye XJ, Wang YY, et al. CREPT/RPRDIB promotes tu-
morigenesis through STAT3—driven gene transcription in a p300—-depen-
dent manner[J]. Br J Cancer,2021,124(8) :1437-1448.
[19] Miyamoto T, Murakami R, Hamanishi J, et al. B7-H3 suppresses
antitumor immunity via the CCL2-CCR2-M2 macrophage axis and con-
tributes to ovarian cancer progression[J]. Cancer Immunol Res, 2022, 10
(1):56-69.
[20] Wang YF, Yu L, Hu ZL, et al. Regulation of CCL2 by EZH2 af-
fects tumor—associated macrophages polarization and infiltration in
breast cancer|[]]. Cell Death Dis,2022,13(8):748.
[21]  Shono K, Yamaguchi I, Mizobuchi Y, et al. Downregulation of the
CCL2/CCR2 and CXCLI0/CXCR3 axes contributes to antitumor effects
in a mouse model of malignant gliomal[J]. Sci Rep,2020,10(1):15286.
(TR A—F)



