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Effects of IL-18-induced mononuclear cell THP-1 on proliferation, migration and invasion
of lung cancer cells
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[Abstract] Objective: To investigate the activation of monocytes (THP-1)by exogenous interleukin 18 (I1.-18 )and the proliferation,
metastasis and invasion of lung cancer A549 cells by THP-1 induced by IL-18 activation influences. Methods: The role of tumor
associated macrophages (TAMs ) in tumor microenvironment in vivo was simulated by IL-18 induced THP-1 in vitro. The chemotactic
effect of IL-18 on mononuclear cell THP-1 was detected by Transwell method. Exogenous IL-18 stimulated THP-1 cells and detected
the proportion of M1 and M2 TAMs; IL-18-activated TAMs and lung cancer cells A549 were co-cultured. The changes of proliferation,
migration and invasion of co-cultured A549 cells were detected by cloning experiment, cell scratch test and cell invasion assay. The
morphology of A549 cells after co-culture was observed by scanning electron microscope. The expressions of epithelial mesenchymal
transition (EMT ) marker proteins E-cadherin, N-cadherin, Snail and Slug in A549 cells were detected by qRT-PCR and Western blot.
Results: [L-18 had a significant chemotactic effect on THP-1 cells. Exogenous IL-18 stimulated the THP-1 cell phenotype from M2 to
TAMs. IL-18 induced THP-1 promoted the proliferation, migration and invasion of A549. Scanning electron microscopy showed that
THP-1 promoted the growth of pseudopod of A549 cells. At the same time, the expression of E - cadherin was inhibited, and the
expression of N - cadherin, Snail and Slug was promoted, indicating that IL - 18 induced THP - 1 activated EMT in A549 cells.
Conclusion: In lung cancer, IL-18 can activate THP-1 and promote their activation. Activated THP-1 promotes the proliferation,
migration and invasion of lung cancer A549 cells by activating EMT.
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FRY 20 ML THP-1 FITE 20 12 A549 41 F h
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W R R R B FE (Hyclone A A, 36
) IL-18  BAZ 40 i #a 1k 25 F1 - 1 (monocyte chemo-
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PBS(PYLHE A1) ;s IR Wk (PR 2 4:4)) s BD
Ji& (Corning 2wl , L) 5
1.2 Fik
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THP-1 41 HI7E 10%]If 4+ L7 F1 19 75 55 R 1Y
DMEM 532 H1, 37 °C 5% COZ0F FRE 3%, AR

PEIL-18(5 ng/mL) il THP-1 12 48 h F172 h(J5 4L
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i) IBE ST

122 e Asqe 5

OB K 35 1 THP-1 40, 550U 4E )5 PBS
VRGN 1 YR, F DMEM 35329 8 25114, THP-
1 I TL-18+THP-1 4H jfg 43 51| il & Transwell [ %,
FL4x10° 41, L DMEM 35 380K 2 iAcrh 55 2
200 pL, Transwell T ZEELANIA 600 L /b MCP-1
1 DMEM 552 W o 37 CHEHE 90 min, W £ I\ F%E
SR o A 95% LI i1 22 40T 15 min, W2 L%,
TEMAS00 pL 2522 Y, G4 410 min, £ B 1K
VE2 WK, BT 5 T o i ™ OUgE, [ LI 5 AL ET
HEFT AL
123 AXmREE mip kA

HSRH 45 A K 30 4 THP- 1 28 i, 250 e SE 4 i
PBS Y5 AN AR T4, L A B o B, DL AR L2 4x
10242 2 6 fLAR P o 17 200 2% B2 18 1) 60%
2o AT, INANIEE T1L-18 (5 ng/mL) AL B, 37 °C . 5%CO,
Y23 48,72 ho WAE B WA, PBS PR,
1 000 r/minx5 min &0 5 7+ g, & P IIA 100 pL
PBS il B4 =W, 43 5 S L BT A Percp-
CD68HL{A . APC-CD206 B \PE-CD163 HLifFl bt
N PE-cy7 CCRTHUAR , f )5 1% 2 W EE [, b
K AMIALAGI . CD206/CD163 Sy M2 4 [ i 41 i 35
RIBREY, CD68 SN EL WA i e IR 4, CCRT S HR
AR bR
124 SZBERER

HOW U K0 AS49 41, IR 26 1 g T AL, 40
T, VR A A0 25 B A 150 4 /mL, 37 2 6 FLAR
fL2 mL, VE AR IR . SEHGLH 53 HPHE AR 205 T 1)
THP- 1 2 il 5%, 2 AR 4] IL- 18 il 4175 5 72 h 1 THP-1
A5 5 AS49 AL IE 121 B L BNR &, R T
0.40 wm [ Transwell /NE |2 B SR E 37 C .
5%CO. AT HEF 15 d Ji , W K555, PBS 1k 3 ki
4% 22 B W 1] 22 30 min, 0.1% 25 5422 444,10 min,
Bif5 PBS 1Pk, AT, ULER A T B T hii sk
1.2.5 ZafaxlJR =%

ORI AS49 A, 4 B R 4x 10° 4L,
i 22 AR A1 TL- 18 Hl 75 5 o0 THP-1 41 i, 20 Jie 2
Pl 5350795 A 1.2.4, 4412 mL DMEM 55 359 , 40
it 25 £ %2 80% ), 241 BRI , Sl 9 5 B 46 TG i v 15
TR, #5400 h T2 Bl IR, DUJS 6.10.24 h4A
HEIC SR AR L L
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LIR/NEVERRA A, T NI SE R4 oy
FPRE AR 25 T 10 THP- 1 40 i B 2 RSP TL-18 H 3475
S THP-1 40050 51 5 AS549 4N 08 12 1 19 e 4]
RA, R T 0.40 pm ) Transwell N=E N %=, 2
Fl A549 40 il , 37 °C . 5% CO, 5 3% , 43 FL 600 pL
DMEM 55559 , 12 h J& PBS %k 3 1K , 4% 22 58 W [ ]
5E 30 min, KT, 0.1%%5 YL {5 10 min, PBS
Ve 3, MRk L 2RI, 33% &
PR I €51, BFFRAY 450 nm 13245
127 w4

OG0 K00 AS49 i, JiR AR I AL, 4 e
T, VA 410" A /FL . ARREE T P B
FREIDTHE 1.2.40 T 4% —WEF E RS 400, 4 “Cuk
FETCE 6 h, SRJ5 CIEREEEIK , 25 T B 4 A
JE 1100 V, HL3E 5 mA, 84> 20 min, 75 1 000 {544
HLBE TSR A IIE A .
1.2.8 ¢RT-PCR

HOGT B AE R HH AS49 4 e, [ 8 1 T AL, 40 if
THE, 110 /HALEEFP ARG . 0BRSS b BE 57
Al ik 1.2.4, Pk 3 BRI & 40 BRI L e i/
B Sk FPCR KW o W AE ABI Prime 7300 _I- i
7. 2%} 95 °C 5 min. 95 °C 10 5,60 °C 20 s FI
72 °C20s, J& 3 EE 40 MEIR, 7E 60 CHEFT RS,
PENATM (AR 3N AL) o SEIEE , A2
AT A . 5P FANF « E-cadherin [ 5 -
ATTTTTCCCTCGACACCCGAT-3', Tl 5'-TCCCAG-
GCGTAGACCAA -3’ ; N - cadherin |- i 5" - AGC-
CAACCTTAACTGAGGAGT-3', Fi#5'- GGCAAGTT-
GATTGGAGGGATG - 3’ ; Snail I % 5’ - TCG-
GAAGCCTAACTACAGCGA-3", Fil#5'- AGATGAG-
CATTGGCAGCGAG - 3' ; Slug I+ i# 5' - TGTGA -
CAAGGAATATGTGAGC-3", Fii#5'- AGCCCTCAG-
ATTTGACCTG-3' ;actin | §i#5"- ACCCACTCCTCCA-
CCTTTG-3', Fi#5’- CACCACCCTGTTGCTGTAG-3',,
1.2.9 Western blot

RS AR SRR 1.2.4, PBSIEUES
T 240 A S A T K L 2 L 30 min S5 B0 W A
MIEE o BN BRI ZH SO BV O, BE IS AT IR
SRR AR B ORI A R . EE RS

JJE N EREGE MR, B /KA S min. SDS-PACE HLiK
Jo HEAT e FEE AR AR P TS W ) )5 FH B B 4 3 R A7 3F
41, PBST & Uk, 1:1 000 Lb il # B —Pt (actin \E-cad-
herin . N-cadherin , Snail 1 Slug Bk, iR E 1 h
54 CH . WHIREIEGEAA , ITHRP FRidiy —
PUEIRIFH 90 min, PBS L& whk, i ECL &G,
b2 B I I T4 B
1.3 %itFFix

FT A a0 SPSS17.0 A4 #4720 #r , T HE %
BEA BCARE 2 (3 £ 5) T, LA H AR o K
5o P<0.05 WESAGIHE L,

2 &% R

2.1 IL-184Zi% THP-1 Zm ity M2 & TAM 444k

LS s R W R 5 R IL-18 H 4l
[(73.33 + 5.12) > JAH L, TL-18+THP- 1 £H 5 JIE 41 it
B B[ (176.00 £ 2.66) 1], 25 HA S %
X (P<0.001), 5] IL-18 X} THP-1 4l B A B
() RE AR T 5 AMEAE TL-18 (5 ng/mL) Hi] 3 THP-1 41
248 hJ5 , CD68" 41 Ml i A 43 LL 3, [R] B CD163”
CD206 A BH 14 41 M 19 & 43 F 3 fin (P=0.005) ,
CCR7 YN & 43 e A BRI a3 HJE 22 5 050t
2F L (P=0.103, & 1A) , U5 B THP-1 21 Jfd 7] M2 7Y
TAM 4L 5 J138 72 h ), CD68 41 g Y 71 43 He 34
[F] B CD163*CD206 * 4l it 1 & 43 bk BH I 385 i (P=
0.006) , 1fif CCR7 41 L i) A 43 LL R IR (P < 0.001) , 22
SHEAS R (K 1B),
2.2 IL-18 &1 THP-1 423t T AS549 m it 64 56 T A%,
fE

a T RS BN, 3 4 v BT i AE ) 2 5
FGiitrE X (F=332.95,P <0.001), ZHA] bk
P AR AL FELH AS549 2 I AT AS49+THP-1 F: 853541 K
SEREIE RE ) 25 e A BA G 5 L (P=0.497) 5 11
AS549 21 g A1 TL- 18+ THP- 1 8% 3% 41 40 o 7 [ T i
RETP R TATM 4, 25 HA G2 L (P <
0.001,&2),
2.3 IL-18 &1 THP-1423E T A549 4m it o X Jo 4
e

W= T 20 R 3 HER AR LA
B EIEW(F=289.2,P < 0.001), K& BRI, 4% 40
AR, 2R A5 #E L(P<0.001),
R T7 2245 5 78,0 h(F=0.642, P=0.529) F16 h
(F=2.985,P=0.236)3 Al &5 R L E G227,
1M 10 h (F=128.03, P < 0.001) 1 24 h (F=1 984.70,
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Figure 1 Effect of IL-18 on THP-1 cell chemotaxis and its

phenotypic differentiation
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A549 2 Jifg F11 AS49+THP-1 2315 35 41 1 40 o 1= 28 fig
N ZRAK,AEA S5 2 X (P=0.589) ; 1
A549 4 it F1 TL-18+THP-1 1% 35 41 40 i 12 22 Bk /1
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0.001,&14).
2.5 IL-18 &) THP-11%23t T A549 4m AeLAh 2 a2 %,

HH 5 T A, 5 AR A A549 41 Jif
FTAS49+HTP-1 15 IR0 O A IAH LL , AS49+11-18+
THP-1 3E55 35241 A549 4ifuth it 2 HA (K5) .

A549+THP-1
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WZH b4, P < 0.001,
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Figure 2 Analysis of clone formation ability of A549 cells in three different groups
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herin (F=895.73, P < 0.001; F=2 933.07,P < 0.001) .
Snail (F=568.54,P < 0.001; F=7 262.61,P < 0.001) Fll
Slug(F=851.10,P < 0.001; F=3 380.19, P < 0.001) %
BA BESIFESR . HiP E-cadherin ik [F 4R
AL FRLL AS49 41 it FI AS49+THP-1 FL51% 35 41 A Lb %
K (P < 0.001) ; 1] N-cadherin , Snail FI Slug 5 A< Ab #
ZH A549 4 A1 AS49+THP- 1 Fh 3% 35 24 A L1 32 351

=, 225 HA SRR L (P <0.001,46),
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it i PR L UL RRSE 22— , 53 /N
Ji il 8% (small cell lung cancer, SCLC) F1EE 7N fifd fifi
J5 (non-small cell lung cancer, NSCLC) , SNy A -
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Figure 3 Analysis of scratch healing ability of A549 cells in three different groups(x40)
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Figure 4 Invasive ability analysis of A549 cells in three different groups(x40)
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Figure 5 Scanning electron microscopy results of A549 cells in three different groups(x1 000)
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Figure 6 Expression of EMT markers in three different groups of A549 cells
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