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iR A S L 0 L 2008 FT TIL-8 X465 B B i R B
#HoOML ®Es2 ko', TR
C R T B X AL BB U AT R 2 R R S 2558, R 200062)
FE B PRI BRI (TAMSs) 43U 4/ 35-8 (IL-8) 7E45 Bl (CRC)
R e R OB TERITIME . JrdE B HhukliE (PMA) BXG IL-4/1L-13 #4% TAMs
B, KRR A, RT-qPCR FIl ELISA IS iFAERI KA, FIEMENE MO [ TAMs 4154
% (CM) AFEAJE CRC 4iiffe HCT116, @i RIRSEH . Transwell SLIGVPAN AL F2 e
7J. Westernblot. RT-qPCR /& ELISA SZ5ufarill = W40 fid MO & TAMs Ht IL-8 Kik/KF-. H
Western blot fll RT-qPCR #&ll£: CM-MO K CM-TAM ALBEJ5 (1) HCT116 40 b b i —1a] i 4%
. (EMT) #:E) (E-cadherin. N-cadherin) #iA7KF-. 7 CM-TAMs HILN IL-8 SZ A4
7 Reparixin JGfll¥ HCT116 4, i8It RIYRSELS . Transwell SEERITALAH LR AET), H
Western blot 71 RT-qPCR 4l E-cadherin. N-cadherin %% /KF. f&J5, K H RIS B %40
CT26-LUC HJ MRS I RO, FVE AR UG 4% Reparixin XZ BN BRI . G550
A Bn TAMs R ) M2 B BRI (CD11b"CD206™ 41 ) thfpl =, RT-gPCR
A1 ELISA 5256 57 M2 B E W40 i (kR £ 4 IL-10 A1 TGF-B B 5. T+ - RIJESZE | Transwell
SIS RN CM-TAMs 353858 HCT116 40T . 12288 /). Western blot. RT-qPCR
ELISA SZ36 7R TAMSs ik IL-8, [R5 S HCT116 4088 N E-cadherin Fik/KF3F L
i N-cadherin A 7K . Reparixin MY 7] LA CM-TAMs HIE 55 1EH , RIS _F1f HCT116
YN E-cadherin F&iA/KTF-F N N-cadherin F3A57KF, i R DAAE R 5 T 54 R A8 e 2>
IR A ROCE SR . 858 TAMs B4 IL-8 5S EMT it CRC ##,
] TAMs 43 1L-8 sidiii] IL-8 5 HZ k454, WHEA CRCIRIT IR 71
REEW SiEME: IL-8; FRRORAEE: IR ARG E MR #F: EMT
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The effect of IL-8 secreted by tumor-associated macrophages on colorectal cancer metastasis
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Abstract Objective To investigate the role of interleukin-8 (IL-8) secreted by tumor-associated
macrophages (TAMs) in colorectal cancer (CRC) metastasis and its potential therapeutic value.
Methods The TAMs model was constructed by phorbol ester (PMA) combined with IL-4/IL-13, and
the model phenotype was verified by flow cytometry, RT-qPCR and ELISA. Human CRC HCT116
cells were treated with conditioned medium (CM) from MO macrophages and TAMs, and the
metastatic capacity of HCT116 cells was evaluated by wound-healing assay and Transwell assay.
The expression levels of IL-8 in MO macrophages and TAMs were detected by Western blot, RT-
gPCR and ELISA. The expression level of epithelial-mesenchymal transition (EMT) markers (E-
cadherin, N-cadherin) in HCT116 cells treated with CM-MO0O and CM-TAMs were detected by
Western blot and RT-qPCR. HCT116 cells were stimulated with CM-TAMs supplemented with IL-
8 receptor inhibitor Reparixin. The HCT116 cells metastasis ability was evaluated by wound-healing
assay and Transwell assay, and the expression levels of E-cadherin and N-cadherin were detected
by Western blot and RT-qPCR. Finally, a splenic injection liver metastasis model was established
using murine CRC cells CT26-LUC, and the effect of Reparixin on this animal model was observed
by in vivo imaging. Results Flow cytometry showed that the proportion of M2 macrophages
(CD11b"CD206" cells) was elevated in the TAMs model. RT-qPCR and ELISA assays revealed that
the levels of M2 macrophage markers IL-10 and TGF-Bsignificantly increased. Wound-healing
assay and Transwell assay demonstrated that CM-TAMs significantly enhanced the migration and
invasion ability of HCT116 cells. Western blot, RT-qPCR and ELISA assays showed that TAMs
highly expressed IL-8 and simultaneously induced downregulation of E-cadherin and upregulation
of N-cadherin in HCT116 cells. Reparixin not only reversed the pro-metastatic effects of CM-TAMs,
but also upregulated the expression level of E-cadherin and downregulated that of N-cadherin in
HCT116 cells. Furthermore, it reduced the bioluminescence signal intensity of liver metastatic
lesions in the splenic injection liver metastasis model. Conclusion The TAMs promote CRC
metastasis by secreting IL-8 to induce EMT. Inhibiting IL-8 secretion in TAMs or blocking the

binding of IL-8 to its receptor may provide a new strategy for CRC treatment.
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Z5E# (colorectal cancer, CRC) SRR WL HITH A TE AR IR, F A0 348 55 Pk AN
T NBEP A A = M. R CRC MIRYT IS THCKIIED , (B AR 10 3 TS A7)
W2z, REFEIREZ — B, Hik, % CRC HERIISFHUR, FHkH S AT 5,
X T4 CRC J7 2880 S i T s i oy B2

it 983 A ¢ EL R 4H 0 (tumor-associated macrophages, TAMs) 1E Jy /iR A 85 (tumor
microenvironment, TME) FZHR{HE G4, FH LI M2 KA, FE(LIE A A &
FifgRE A R R 5 THT LA SR A BS), TAMEs 1746 A 400 [R] 7 7 3o i v 2 381 S £
[, AgifEs/r 3 Cinterleukin, IL) -8 /& —FE R ¥, CHUEH AT LA S ML A Ot vF
ZIRIERERE, 4% CRCUL, (HSERMAE, £ TME 11, TAMs #AAR IL-8 ) 3250

YHp B0, ARSCEIERTT TAMSs 701 IL-8 7E CRC 588 H HIAE ) K L TE 1R T IME -

1 MRS FE
1.1 #%k
1.1.1  ZHfE

NIBEZE i HCT116. SRIRSE B4l CT26-LUC A BAZ 41 A 4 1575 240 /2
THP1 ChER R Bl AR Ao k) .
112 EERHA

RPMI-1640 15773 . G2F 1% (fetal bovine serum, FBS). -8 %5 2 AU R & (I
H 3 [E Gibco A r]; S (phorbol myristate acetate, PMA) M H %[ Sigma A F; izt
Hifk (CD11b-PE i1 CD206-FITC) & BD Matrigel %&£ )5 i 4 | 25 [l BD Pharmingen A ) ; IL-
10 A A K K F--B (transforming growth factor-B, TGF-B) Fl 1L-8 FiFIE 655 W 56 Cenzyme-
linked immunosorbent assay, ELISA) 17l & 5 sl A4 TIEA R AR SLr 5t
€ B R A MEE V. (real-time quantitative polymerase chain reaction, RT-qPCR) SZI6AH ¢ SEIG
A& B VL5 3 e AR A BR A El s Transwell /M= H 32 E Corning A 5]; Western

blot SEIGAH IR L2 45 i R Qe Bl EEE m RAEMTARGIR AT IL-8 ikl B L [H



Proteintech A &, E-#5 % 85 H (E-cadherin) $t /4 H 3¢ [ CST A #], N-$5%k 8 H (N-cadherin)
e B BN 2z HE ) A ) B-actin HUAR S B H 3 Abcam 2 7] s IL-8 SZ /&1 77 Reparixin
It E 5% [ MedChemExpress /A ) ; IL-4 A1 IL-13 1 E AT AR A RHE A TR A .

1.1.3 FEE

M tEIRES 74 (A5 HERAcell2401) 4 H 3% E Thermo Fisher Scientific 22 /]; i xU4H
X (385 : CytoFLEX LX) 4 H 3%[H Beckman Coulter A #]; PCR X (25 : ABI7300) I
H 3 [E Applied Biosystems A 75 BbR{l (175 : BioRad-680) I H 3% [H Beckman Coulter 2
" HAVEIE KA (155 : DK-8D) W H ik 2 seib i & A PR A A 3 B kA (375
165-8001); BERBAZIL (175 : Gel-DocEQ) 1 H %[ Beckman Coulter A 75 /INEHHiE &
g4 (15 IVIS Lumina Series I i [ 3¢ [# PerkinElmer /A ]

1.2 25

1.2.1 Z0iEssEsR

HCT116 4H. CT26-LUC 4HfdF1 THP1 40 H RPMI-1640 564> 55 77 55 77 71 16 iR 51T
BIRfaH (37°C, 5% COp) B3,

1.2.2 TAMs BRI R 3 FI 46145 353 (conditioned medium, CM) Y4k

THP1 4f s PMA (200 ng/mL) 755 A Wi BE (1) MO 2l . {8 20 ng/mL IL-4 F1 20 ng/mL
IL-13 H3% MO B E SN 72 h, 3573 TAMs. CM HIAR S B W40 i A JC I35 1 7R 3611k
48 h J5#18, 4N CM-MO 1 CM-TAMs, fE CM-TAMs "/l A\ Reparixin CEFHKE 25
ug/mL U, #7445 CM-TAMs+Reparixin.

1.2.3 VA MEARK I TAMSs 49 b i) M2 A S R 20 g 2 A

W SR I EREY 5 R A TE (CD11b-PE 1 CD206-FITC) B E &,
AR -

1.2.4 RT-qPCR 2%

PRECE RN & 5 BRI CM fIE 1 HCT116 40U RNA JFT Wi, &
RT-qPCR XM, LA B-actin NN Z, A 224 0 HE mRNA IAEX RIAIKF, 517500 F
B-actin IE [ 5 #) N S5-ATTGCCGACAGGATGCAGAA-3' , Jx [al 5 # N 5-
GCTGATCCACATCTGCTGGAA-3';IL-10 IE[ 5144 5'-TGCCTTCAGCAGAGTGAAGA-3',
& o5l ¥ A 5-GGTCTTGGTTCTCAGCTTGG-3' 5 TGF-p 1E [ 5 # A 5-
GGGACTATCCACCTGCAAGA-3', k5% 5'-CCTCCTTGGCGTAGTAGTCG-3'; IL-8 IE

M 5 ¥ AN 5-ACTGAGAGTGATTGAGAGTGGAC-3' , [ A 5 % N 5-



AACCCTCTGCACCCAGTTTTC-3' E-cadherin £ [ 5 ¥ N 5-
CTCCCAATACATCTCCCTTCAC-3', & 5I#4 5'-CGCCTCCTTCTTCATCATAGTAA-3';
N-cadherin 1E [f] 5] # A 5-GGCATACACCATGCCATCTT-3' , Jx Ia 5] ¥ A 5-
GTGCATGAAGGACAGCCTCT-3',
1.2.5 ELISA 5256

% ELISA 3 446l CM-MO F1 CM-TAMs A IL-10. TGF-B Fl IL-8 17K F
1.2.6 KI5

HCT116 4004 5 Sk R B2k, I PBS EVLAnume A5, ARG 264> 4 I AAS ]
EWE4NA CM 4B, Bk N CM-M0. CM-TAMs fl CM-TAMs+Reparixin, 437/F 0 h £l 48
h 1l
1.2.7 Transwell 5236

ER S HCT116 40 CM (5 10%FBS) 1537 48 h, Y4 2x10* ML AN b=,
TNEMA 700 uL B5373E (20% FBS), 48h 5 &S f R Jeta 5. 2285050 i HEA
B Transwell b5 (R AR,  FH4& HEIEHRE 9256 1 77 1 58 iR 28 5556
1.2.8 Western blot 7%

HCT116 ZHff1Z CM-MO. CM-TAMs fil CM-TAMs+Reparixin HJ 34 48 h J& {4 4= 2 ff 25
H, [FIRE MO AT TAMs 4ifidiE AR IR RS E A% £ PVDF i
F, BHEE, AN —H, B IL-8 (1:1000). E-cadherin (1 :1000), N-cadherin

(1:1000) F1 B-actin (1:5000), 4°CHEEERKR, KHSXNE=H (1:2000) HEE

=8

b3S

1.2.9 JA G TR RS A5

IfPE Balb/e /N (SPF 2%, 4~6 Ji, 18~20¢g) TWH Fifg LRI B AMRHEARAR, 17
7T SPF Rs¥ps . CT26-LUC il CM-TAMs Hll# 48 h, {51k HL 2x10° 441 i 5
2 /N BRI UE 2 ST PR G G RS AR, JRAE 1 R S PSR UG AT B0, IO AL I (/0 B
10 R, BENL G2 4, B S K, X BRZH AT Reparixin 41 (15 mg/kg, MRIEIES),
2AEH VIR, 2 BRI UGS AT ARG B BT s s st B bl il Fe X O BE B
C B fl Rt (b5 : DWEC-A-2024-22-1-92)
1.2.10  Giitsaab s

AL ELE 3R, 45RH XL S%KIR, HA GraphPad Prism 10 AT /EE K& Geit4r 4T,

PRI B LU IR SRR AR ¢ A I EAT SR LE 04T, P<0.05 N7 RA Gt 5 Lo

Si
ACSY

o



2 &R
2.1 TAMs HEAIRHIFEE R

MG RUWE 1A Pk, TAMs B8 s M2 BRI (CD11b"CD206 4l i) L bt
MO W4 53 T (B 1A, =21.38, P<0.001). RT-qPCR 5% (& 1B) 45 ELISA SZ3
(FE 10> &8, M2 24 B WA bR E9 1L-10 (/=8.85. 15.84, P<0.001) Fl TGF-B (=18.49

15.87, P<0.001) 7K PHAE TAMs #8 Ar i3 25 . IX Sb 4t I TAMs R AU 4 28 Bl 2 o

Bl 1 TAMs BRIKHIFS R
Fig.1 The results of TAMs model establishment

A: flow cytometry results of MO and TAMs; B, C: RT-qPCR results and ELISA results of IL-10 and
TGF-B in MO and TAMs; ***P<0.001 vs MO group.
2.2 TAMs X455 B i 40 2 KR

IR SI A L, CM-TAMs 41403 /) HCT116 41 MRIIR & & A0 LT CM-MO 41
HETHE (B 2A, =641, P<<0.01). Transwell S2345 R 2B iR, CM-TAMS Ab3 (1)
HCT116 i KA 3ER (1=18.97, P<<0.01) FlZZE (+=7.96, P<<0.05) M4 HEZ . X

de st R0 TAMs 7] LUEiE HCT116 42 6t



B2 TAMs % CRC UKW
Fig.2 The effects of TAMs on CRC cell metastasis
A, B: Wound healing results (x50) and Transwell results (x100) of HCT116 after treated with CM-

MO and CM-TAMSs; *P<0.05, **P<0.01 vs CM-MO group.

2.3 TAMs &FRIA IL-8 FH 3k b Bz 41 B - 5] 57 40 fa 4 4k epithelial-mesenchymal transition,
EMT)

Western blot 45541 3A Fix, TAMs tb MO B EREZNAE TL-8 RIEEH (~11.33,
P<0.01). [Fi}, RT-gPCR (/& 3B) 1 ELISA 5256 (K 3C) /R TAMs ) IL-8 (#=5.85.
10.96, P<0.01) 7K°F- 5 5. Western blot (& 3D) 1 RT-qPCR 55 (& 3E) 455 %78, TAMs
N E HCT116 4iffiff) E-cadherin #iA/KF (=10.85. 3.50, P<0.05), i N-cadherin Fik/K

F (=573 6.30, P<0.05). XU TAMs =R 1A IL-8 28t 7 EMT.



B3 TAMs Ri& IL-8 H7K-F REX HCT116 48/ EMT KR
Fig.3 The expression level of IL-8 in TAMs and its effects on EMT in HCT116 cells
A-C: Western blot results, RT-qPCR results and ELISA results of IL-8 expression in M0 and TAMs;
D, E: Western blot results and RT-qPCR results of E-cadherin and N-cadherin expression in HCT116
treated with CM-MO and CM-TAMs; **P<0.01, ***P<0.001 vs MO group; “P<0.05, #P<0.01 vs

CM-MO group.

2.4 Reparixin I% TAMs NS HREE K EMT /EH

RIRSZI I 4A BT, CM-TAMs+Reparixin 20 KRR @& 2 A T CM-TAMs 2 9] &
TR (=6.47, P<<0.01). Transwell S50 4B Fun, fEMA IL-8 SZARHMIGIFIE, CM-
TAMS+Reparixin 41 HCT116 41 K 4&iE# (+=15.03, P<0.01) FlfZF& (9.063, P<0.05)
HI 4 M H A L T CM-TAMSs 2B 08/ . Western blot S25 (/& 4C) #1 RT-qPCR 2546 (&
4D &R IR, 5 CM-TAMs Z4HAH Ht, CM-TAMs+Reparixin 41/ E-cadherin ik _FF+(=8.92.

11.23, P<0.05), 1fij N-cadherin #i5 F % (+=11.38. 3.43, P<0.05). iX1tb4h KB Reparixin



H] LA TAMs i 3 (M2 6% ) EMT.

Bl 4 Reparixin % TAMs M SRR K EMT /EA
Fig.4 Reparixin reversed the metastasis-promoting and EMT effects mediated by TAMs
A, B: Wound healing results (x50) and Transwell results (x100) of HCT116 treated with CM-TAMs
and CM-TAMs+Reparixin; C, D: Western blot results and RT-qPCR results of E-cadherin and N-
cadherin expression in HCT116 treated with CM-TAMs and CM-TAMs+Reparixin; *P<0.05,

**P<0.01, ***P<0.001 vs CM-TAMs group.

2.5 Reparixin X BYF5 FEE RS BRY (B2 M

55 21 RAPEAR AR S R 5 Fros, 5xAAHEL, Reparixin 26 140 K058 W]
BRI (=7.73, P<0.05), XEH] IL-8 7E{EHE CRC Hi2 7 R8EE, 1M Reparixin #] DAY
B e .



&5 Reparixin Xf R3S BT K0
Fig.5 The effects of Reparixin on the splenic injection-induced liver metastasis model
A: Bioluminescence images of the mouse spleen-injection liver metastasis model; B: Statistical

analysis of Bioluminescence intensity; * P<0.05 vs Control group.

3 whid

FH % CRC myfi SE2e i FEZF B, XA B 40 ) S AR e 3R IR B K, 38 32 ) 4
Ml TME R Z B BAE RS2 . 75 TME i, R4S TAMs AH B &7 v] DU
BEMR RS A HEJE , — 7 TR 40 M o W A S R 1 AT ARSI RV AE T B B
df e M2 BURRAL, 55— 07T, ARSI M2 B TAMSs JE (et iR kR A g R 0. SCk
I8, TAMs AMUAT DR 70 A4 i X7 A AL R R ER e A CRC A0 A 473 2,
A DL WA R, 3L )R 4R 55 B (matrix metalloproteinase, MMP) -2, MMP-9 Fl4H £
IR, PR o R Ry, AR IE CRC 4HM R iR 28 e ARHI 7t 3 Bmad 44 i A o
TAMs 58, FAMMASLH . RT-qPCR F1 ELISA 5256 % 8] TAMs @ . [ CM-

i

MO I CM-TAMs #lli# HCT116 ZHf, XIJRSIEM Transwell SE30R ], TAMs BEf#1R
HCT116 40 i # fe
Hiil, TAMs B BN 40 R 545 A 5 i AR KR L RS 1/ FH CL7E 2 g 56
RUR S B, ARFF VIR, 1690 3 14 e /N AL R, TAMs Cpah e i
R AR LR AR O E R A R, Rl AR L AR R T C-X-C LB T R A
12 (C-X-C motif chemokine ligand 12, CXCL12) RSZILM. Zhaoetal HER, #ibr) M2 B
g0 AT DL4r ik CXCL13, 3% CXCL13/CXCRS/NFkB/p65/miR-934 [ 1E s [F1#, M
M55 CRC TR TSR, AT SRR 1 e i) R SL A A K . Wang et al '



TAMs F3 WM ib A K 6 7 AH O il B9 5 - A 1 (metastasis-associated lung adenocarcinoma
transcript 1, MALAT1) f£i8 5] B4, HF MALAT1 #25€ T 8-catenin &5 [ L T HIF-
lo 3%, AT BERE B2 A AN B i HE R o Liu etal 'SV 1 TAMSs 230341 TGE-p 7] LAELE HIF-
1o/TRIB3 15 5@, MM{E#t CRC it/ . Zhong et al BUZ I TAMs =31k IL-8, FHilEid
IL-8/STAT3/GLUT3 iR 43 {ie ik b 1 e A JB it e F J2 « EMIT 248 b B2 4 I 345 18] 78 BURRAGE 19 3
B, SRR RA. 2% BRI U6, IL-8 &—F RN T, AR T
. 228, MR AERKAIME A . £ CRC MRAIME, KPR IL-8 bR EH Z S .
WHFE W] IL-8 AT LA T EMT {21 CRC HHEe#s U718, AW as REIR, MEK TAMs @&
i% IL-8, [A]If CM-TAMs #li# HCT116 4fl)5 E-cadherin 35 N, 1M N-cadherin ik I
i, &KW TAMs {E#t HCT116 4RI T a5 IL-8 70k & EMT B3 5. v 1 it—25%
ik IL-8 5 EMT 32 BK R, ABFFEAA IL-8 3244077 Reparixin 4P HCT116 4
i, S55EIR Reparixin AMUEH T TAMs Fift ST, 06 EMT #{2ik
TEM. Ba, AUTFOME T RS PR, 255N IL-8 2R 7]+ Fi T LA Be 240
B AL R . R W] TAMSs R 703 IL-8 5% EMT KAE#E CRC Al T MR 22 HE D).
Zx PR, TAMs @id 40 IL-8 ¥553 EMT {21 CRC 2285+, | TAMs 73l 1L-8

o IL-8 5 HAZREE &, ATREDN CRC LA SR AT 1A o

SR
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