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[HZE] B=5EM ANXALFERE N B REIET EEAIEH, #1LPT18 (chemokine ligand 18, CCL18) 5
Jilifif# (lung adenocarcinoma, LUAD) {278 1T . R M UG A RA K. ANF5E BAEHITCCLISIE 15l if ANXA2iE
HFLUADZ280) L AELUAD (2 28 PG FE IR 23 Tl . 7575 Western blotf L UADA 215598 Ji] 1E 7 1 41 HANX A2
Feakag, JER I YR B ANX A2FE N L3 15 770 /2 AKT/ cofilin {5 555 % A VE o A1 TL 5258 | Transwell {352
SIS A S IARITANX A2 X LUAD YA FHALEE . F-actin2R 45 555 Fll Western blothi il % Y« SIRNA YA S49 i if = 58 )& 5 55
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A BRI, TRRANXA2BYLUADA A KT ZE Serd73 Ml Thr3 0857 15 AT IR AL Al cofilin , LIMK AR b /KRR M1
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[Abstract] Background and objective ANXA?2 plays a very important role in cancer progression. chemokine
ligand 18 (CCL18) is associated with the invasion, migration, metastasis and poor prognosis of lung adenocarcinoma
(LUAD). In this study, we aimed to explore whether CCL18 promotes LUAD invasion through ANXA2, and its role
and molecular mechanism in LUAD invasion. Methods Western blot was used to detect ANXA?2 expression in LUAD
tissues and adjacent non-tumor tissues, the transfection efficiency of SIANXA2#2 in cells and the role of ANXA2 as an
upstream regulator in the AKT/cofilin signaling pathway. In vitro cytological experiments such as chemotaxis experiment
and transwell invasion test was used to explore the mechanism of ANXA2 on LUAD metastasis. F-actin polymerization
experiment and Western blot were used to detect whether invasion ability alteration of SIANXA2#2 A549 cells are related
to F-actin. Results Western blot analysis showed that compared with adjacent non-tumor tissues, the protein expression
level of ANXA2 in cancer tissues increased (P<0.0S). In the chemotaxis experiment and invasion experiment, the chemo-
taxis and invasion ability induced by CCL18 decreased when ANXA2 knockdowned (P<0.05). Compared with the con-
trol group, F-actin polymerization was significantly lower in ANXA2 knockdown group, while phosphorylation of AKT
at Ser473 and Thr308 and phosphorylation of Cofilin and LIMK were reduced in ANXA2 knockdown group (P<0.05).
Conclusion ANXA2 knockdown can reduce the invasive effect of CCL18 on LUAD cells by reducing phosphorylation of
AKT and downstream pathways.
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small cell lung cancer, NSCLC ) , H Wi, ZHZ1% -]
43 WLUAD MRS, LUADSEScR WA AL, 5 fp
ANSCLCHIS0% LA I8, H TLUAD S 35 -1
IHRFELUADAR 28 FHE# 4 F HLT & 32 R LUAD J 3 A 47
B B OCHE . HAESEe R W], B A2 (annexin
II, ANXA2 ) 752 Fie i) & A ke vh i 2 OB
ANXA2 BRI FR BE T oA R A s e (0 76 7% 5 12
2. T B 2UESE, ELUADBREEL41Z1H, ANXA2
I ZRIB KT 2 T i, (R IR KO T s HL I A AH G
Rl 1R T 18 ( chemokine ligand 18, CCL18 ) & RIR
T TAMs 73 WA 1) —Ffoss A 20 L DX 170, AHOCHIFSE 3R
ANXA25Z 4% F CCL18 5 4l il 2 i 5Z (A Nir LAH 45 511,
CCL18 5 ZMARL & I il i Z M # 5 s Jie 1) & e,
il B IR £ AR R EMERED, NshE e 9%
2 ERIRZ RS A, E-L8lEE M (F-actin) A&
BCA G- & 2 Az s i 3 md, B Y9 4N iz g
T RAEALRT, FactinR A5 2BEZ 201352 FIFAKT
PR, ARBEIIE R YR, BRIRANXA2RIA )G,
FHEE (A 5 BRI R ANX A2 R 1 218K o Tl s ARSI 56
675 Y ANX A2-siRNAFIIANXA2 1 A 84 5 AS49 2 fifd
1RZBRESI BB, IR F-actin 2R A 52 B4 F-actin 178
b, HEMTRGE CCL1SH I Ml B AL 52 I ANX A2 K IR JiE 1)
R S5 H

1 ARSI

1.1 BEFRA 201641 H 1 H-20194F12 H 31 H #Eb 224
B B I 2 e s BERRRAR 1) R U AR . X S R AR
FH 1451352 1 P LUAD B Hg 552 A S REAR L . R
LUAD 5 HAH R 9 55 U Z M BB S >S em R AT
Ve h47.3% (Jull: 35%-76% ) .

1.2 #¥ LUADZNIERRAS49M [ 3¢ EIATCCANME . 41
Mo . R G . & (A Marker, JFURLH BRI
&, RS S H TaKara/A A] . RPMI-16403% 575
LR GA1M3E ( fetal bovine serum, FBS ) 4 EiHyclone
N, BIANXA2PUAR . Pip-ANXA2BTLIK . HLAKTHUIA
Plp-AKT-Ser473HU1A . Pip-AKT-Thr308471A . Hicofilinfi
1K . Pip-cofilin LA . PLLIMKPLIA . Hip-LIMKHLIA L) K
PUB-actinT LRI H Cell Signaling/A 7] . Transwell/NE T H
BD/A ], Lipofectamine 2000 Reagentll4] [ Invitrogen/A 7 »
1.3 4GSR AS49ANEE 3 T 10% R 4F ILVE . 100 pg/

37 CCHAIF A A8 T LA TR . RRARMAE R AL TR0
iy, RUEais), FhlFapscs, ¢ heMEgnied:
KR, 24 hm b frBRmtiE e

1.4 A0fRAE G BRI AS, FIE e R A AT e g
ANXA2 siRNAAYF%5'-GGTCTGAATTCAAGAGAAA-3’
HS-GCCAAAGAAATGAACATTC-3', KFANXA2-SiRNA
B YL B AR IC N SIANXA2/AS49, ANXA2-SiRNALL M
ANXA2T F KA (Vector-ANXA2 ) FLAEYL AR ffARIC K
SIANXA2+ANXA2/A549, HANTHLSIRNAYE Jy 25 A IR
4 (Scr/AS49) o FrAS49ZHMIT AT iR 7E 6L M 3557
24 h, TRAHMAE KRB A1 70% 0 BEATEY , FEARC4 .
IR TR AR 6L N, MF48 h, HI A 600 ng/
mLifi 55 2 BIYIE S L PR AR S YL i At

1.5 Western blot3Z 5 14421 e & (1 B S 7E 6 F L 2
SR RIS, JFAE12,000 rpm ., 4 °CF 1S
min, I HIBCALINE # H PR . fEHIKFEIRS , S5
SEEBUA (—HOHE J1:1,000 ) —i4 CiIIFT . Bl)S
A RISV AR RS VORI ik
BEE ( ZHOREEM1:5,000) , SAJ5iE i Odyssey s AT
ASGHA TR

1.6 Transwell{z 72 5L 55 B Matrigel it 40 yL?ﬁ'ﬁé?&ﬁﬂ/\
Transwell %, P/ NERLA24FLIA, 37 °CHUE3 ho #F
YT AL O R A A (4x1094>/mL ) B, 76 =
AT 500 uL 10%FBSHYSEFREE, b2 hAJC IS 4 i
W, AER AN E 24 ho B/ hERUE, PBSTEVE, H
MRS il EE AR AN . L2 F49% 2 B ik
eI, SRER B T4, A W5E TAER
gefn, B/NEET RS TSI, TR AL
17 MRS FHIRRHN (i, 2k HibE B0 5
Rige L, JIPBSYE3M , FH & 1%24F L3 & (A B L E
RPMI LA, IR A0 MR 22 5% 1054~/ mL. #$10 ng/
mL CCLISYE M5 ERIMA T %, % n200 uL4iff
B, EREFEANEE 24 05, FREREE30 min, FHO.1%7
W E 0L (220 min, FHMRAE I3 AR AIM . T
L LA 2000 A5 BRI 53 L ET

1.8 F-actin®B G L0 K AN MR fLAR N B G TR,
MM AR & ML R B SR AL 37 °C L S%COJEFRAA N,
A YLIH3 ho 110 ng/mLAYCCL18M B 1S sFI30 s,
1 min, 2 minfl13 min/5 @, A FPBSHYEA,
ZLECCLISHY ML . F4%PFA[ E 4110 min, F-buffer
( 10 mmol/L HEPES, 20 mmol/L KH,PO,, § mmol/L EGTA,

mL75 5 R MR R RPMI-164085 55 3 ﬁs%ﬁz\[l zﬁmlﬁ Mﬁz, Dulbecco’s PBS, pH 6.8 ) Mi¥E37K, Ak
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Smin, fLAMIT mL 0.5%Tritox-100, ##+E 20 min, F-buffer
PR3, BHRS min, FLININZEOG R, #OLIFF 1
ho BEFLINA900 yLLEFFEE, 4°CHFE 60 min, 1,500 rpm,

B0S min, K LIS A96FLALN, BEFLIN3 R AL

B GEUBUE ,, DOERIUA 1488 nm, WU
530 nm, AS[AJ IS [H] A E- L3N &R AR SR A s Al
A T [A] B-actin{i /A< I E-actin (i =B AT [R] 24 5
. RRASCH &/ 30, O AN N L5045

1.9 it i I SE s s iz FHSPSS 16.0504 . it
TOREZ Y Fe R ST AR AR R 55 . Z2 20 )8 LE SR H
R T 220007 o T A B R I 8 e hr ME 2% ( Means
SD) MIEXFR. P<0.0SHIN 2 F A Gt L,

2 &R

2.1 ANXA27ELUAD Y5R35 M H R AL F2JE 5 CCL18 Iy
FFR i Western blotZ3 AT i 1 14 58 98 40 U RN&R T 1)
eI H 2 ANXA2RIR K-, ZiR R, TE4l BA
BV BEREA T, 5HBIEMIRE LI ., LUAD
PR P ANX A2 8 H R IAKF I 3 & (P<0.0S,
E1A) . MJEFRATGH T ANXA2LTE T A 8 REAS IR 4
ZURAHSBAE M H AU P R Rk, 193 T AHIE R 25
1 (P<0.05, E1B) o ¥§Scr/AS494R NI/ M XT HRZH , 18
it Western bloths I 7£ 74 sl % H CCL18HE i 1H AL T,
Scr/AS49HISiNirl /AS49 41 il Fh ANXA2 1) 2 F B R 1k 7K
T, BSREIR, Nirl (93855 CCL18E T I ANX A2/
f2fk. EICCL185Nirl &5 A T LUADZH Al 1 ANXA2
) R AL 7K F-, (B AR HE ANX A2 1Y & R kK
(P<0.05, Kl1C) .

2.2 ANXA2[YFEAE AT M LUAD 41 i i #a 1k 2 s BE 11 LA
KAZZERET] HHsiRNAFFRAS49 T ANX A28 7K,
A T3 1 Western blot 43 M 5 IE e 5 YL 1 AS49 2 iy
ANXA2EE R IBACEH I T FFE (P<0.05, E24) .
A A S R B, TERRIL T ANXA2EE R IAZ
J5, CCLI8IE S &fbizahih il 7 &M T RE, K]
ANXA2Ei# T LUADZH ML T CCL185 % 1 i fkiz shifE
(P<0.05, K2B) . RZELIEWN, TinERitEhER
A CCL18, SIANXA2#2/A5494 7 a A T3 Ji it i 40
JI % B i /> F Ser/AS494 (P<0.05, KE2C) , XK
ANXA2 [ FEARANH] T CCL18IA S IULUAD AN AL B . 1%
FUZZZRE T -

HICCL185 R M F-actin®B & 4 T IEWIANXA21 F 7] LA
1 3 A B-actin R A KA CCL181A S HULUAD it ita 1k
BENRE )1 IX —Bi% . P-actinBA LKA R LM, cCL18
TEScr/ASAOYR L FE1S s, 30s. 1 min. 2 minf13 minf 5]
EBE WL G, 1ESIANXA2#2/AS4940 I, JILzh
FE AR A B B R (P<0.05, E3A) , RIANXA2
#3815 CCL181A S A F-actin B & 1E 14 %Y LUAD:Z 5 Fil
228, H10 ng/mL CCLI1SHIIIH A3 minf5, i Western
blot /M S GG I % S (A% 3Rk, LASRIIES: 5 F-actin
B RO F, X 84 T A SZ ANX A2 1Y T 4%
5iScr/ASA4OY AR LY, SIANXA2#2/AS494H il H1Ser473
FIThr3084 5 I AKT [ B R {1k K F- 2 BE AR ( P<0.05,
KI3B ) o Western blotZ5 5K, 5Scr/AS49ZHAH L,
SIANXA2#2/AS494H il 1 cofilin A LIMK# R 1k 7K - P AR
(P<0.05, KI3C) . iXSLLEHRLM | AKT/cofilinfE 518
FEXT T ANXA2{E #F LUAD A ifd 1 CCL18 5 5 i ¥ ks 3
1RIERE S BT,

2.4 1 FIKANXA2 AL ELUAD 40 MU 12 22 fiE /1 FILUAD
FICCL18WE S M F-actin R A N T IFHANXA2XTLUAD
MM RE RS, FATIEAT T HE RS, (I SiRNA
FEACAS49 HANXA2EE FH UK, i RIBANXA2Z K
( Vector-ANXA2 ) 1K 58 ANXA2ZE /KT, FedfiTim it
Western blot /M1 I IE, 45 3R AS490 Az e i s (&l
4A) . R ERWY, st RS INACCLLS,
SIANXA2#2+ANXA2/AS49ZH ZF ik N T J5 5T g 11%) 240 B 45 i
B i 22 T SiANXA2#2/A5494 ( P<0.05, [El4B) . F-actin
RASIGEE RN, 5SIANXA2#2/AS494HAH L, ik
ANXA2J5, WIh&EF RGO & T (P<0.05,
4C) . IXSEZERLILN] | ANXA25T 5k A] {2 #FLUAD 4 ity
127t /1 MILUADH'CCL181% F fiF-actin B 45 .

3 g

SRR T A S AN 27 | S AR 27367 5 T
AW ED AR T, LUADATISR 2 S 2 i ST N
W UL RERESE T B PR 0] TR € M P 2 i s R 22
BRI B RN FTLARTELUADIR AN A% 7y
THURPEAR S LUAD B A A7 B 1 5GBSR
ANXA2A] LUfE it NS Bl B AL oo )
{RARFNHFE, TELUADMRZRF L, [RIAE b AT fe E
LR A A U A A e (BN 2 F CCL18

2.3 ANXA2[9 [ AT i AKT/ cofilin %%ﬁ%ﬁ[ll_ﬁimﬁ ﬁ?ﬁ Lﬁﬁﬁ{ﬁjﬁﬁﬁ% i 65 R 5 B M {5 2B e A5 T
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B 1 ANXA2ZERfBREMA rhid Rik, HBBLZEICCLISAIAIE. A ANXA2E R ER M AR EALAMMIEEFALPHREERL SWIRER—2
&, B: HIKESZITANXA2E B ER M A RREALAMMEERARPHREER, C BEEARMESFTEARENETHZAF10 ng/mLAICCLI8HIH
T, Scr/A549F0SiNir1/A5494 Bl R ANXA2ZE H I FRIE K F.

Fig 1 ANXA2 is overexpressed in lung adenocarcinoma cells, and its phosphorylation is regulated by CCL18. A: The expression of ANXA2 protein in
paired lung adenocarcinoma tissue and adjacent normal tissue, each pair comes from the same patient; B: The expression of ANXA2 protein in paired
lung adenocarcinoma tissue and adjacent normal tissue was analyzed by histogram; C: The expression level of ANXA2 protein in Scr/A549 and SiNir1/
A549 cells was detected by Western blot analysis with or without CCL18 stimulation of 10 ng/mL. T: lung adenocarcinoma tissue; ANT: adjacent nor-

mal tissue.

5o RN ZE R HUGIER T LRg5ie . M5 Bos,
ARG, A T & AR B Tk HAKOE TR SLUAD R RAR 28 M G . 76 % A SiNirl
14450 J8 5 FILUADAH ZUHAT 700, AT L 17401 fYAsS4o4iffarh, 5% HRAIScr/AS49 A L, ANXA2H)
FA RN B E HSUR T Western blot, 25 NIR, BRI R4 T TR, 1048 A CCL1SH AT,
STTAAR I FEIZHE, RSP ANXA2I R IA R . JF  ANXA2BEERIL PH W R, RPANXA27E 4 P () B i 1k
RS 5T HRAR I SR FANXATE 140 R A E VT G, 2B CCLISHy Y, X AE i 1 oAt i #H DG SCik )b s
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x
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o 3F ;
Bractin ——— ] 3
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Scr SIANXA2#2

B 2 ANXA2{Ri#CCL18IE S HIATER A ELIEANEE S, Al #EUScrabble siRNATEAXTEE (Scr/A549) FIm4EIZERISIRNA (SIANXA2#1/A549F0SiAN-
XA2#2/A549) FFASA9MBERMANXA2E BRIFRIAKFE; B: FCCL18HI#Scr/AS49FASIANXA2#2/AS4940 A0, #HITHLRMRILLE:. B-actinfEARR
X, SR EDESIN, P<0.05, ERFHITFEEN, C EMABAIMAI0 ng/mL CCLI8RIBAERT, 4347Scr/A549F1SIANXA2#2/A5494R
MR ZERE S, P<0.05, AXA400AIKEHHHE L, LLHIR: 20 um.

Fig 2 ANXA2 promotes the chemotaxis of lung adenocarcinoma cells induced by CCL18. A: Two stable siRNAs (SIANXA2#1 and SiIANXA2#2) were
transfected into A549 cells respectively, scramble siRNA as a control (Scr) . The ANXA2 protein expression level was detected by Western blot analy-
sis. B-actin was used as a negative control; B: Comparison of chemotactic response with rCCL18 stimulation in Scr/A549 and SiIANXA2#2/A549 cells.
Each independent experiment was repeated at least three times, P<0.05, the difference was statistically significant; C: Analyze the invasion ability of
Scr/A549 and SiANXA2#2/A549 cells with or without rCCL18 stimulation of 10 ng/mL, P<0.05. Capture images at X400 magnification. Scale bar: 20
um.

Scr SIANXA2#2 Scr SIANXA2#2
g 2 w- T P-AKTA73 s [y p-cofilin T —
£ 15 w SIANXA2#2
S 1'6 P-AKT308 <o cofilin EEEEEREE <SRN
(= o
8 SLIMK i — —
L4 AKT [— d P
(]
g " Ly —— T
- - | pracen
o

0 15s 30s 1min 2min3 min

B-actin . <o

3 ANXA2#9F&{RBT AKT/ cofilini@ Bz HIHI A BR B A AE HCCLI8FE SWF-AE E ARG, A EAREKEI10 ng/mL CCL18HIRI M FScr/A549 A R F
SIANXA2#2/A5494 B EXTF-actin® & ; B: ZECCL18FIE T, 4347Scr/A549. SiANXA2#2/A549+p-AKT (Serd73) . p-AKT (Thr308) HIFRIEKFE,
LIS P ERAKTHI B-actin B{ERRIEXTRR; C: /2 #TECCLTI8HIRIE T, Scr/A549. SiANXA2#2/A549 7 cofilin. LIMKAIZRIEKF, LI 4 A cofilin.
LIMK#A B -actin f fEBR T4 3T R,

Fig 3 The reduction of ANXA2 inhibits CCL18-induced F-actin polymerization in lung adenocarcinoma cells through the AKT/cofilin pathway. A: Rela-
tive F-actin content in Scr/A549 and SiANXA24#2/A549 cells stimulated by 10 ng/mL CCL18 at different times; B: Under the stimulation of CCL18, the
expression levels of p-AKT (Ser473) and p-AKT (Thr308) in Scr/A549 and SiIANXA2#2/A549 were analyzed by Western blot analysis. AKT and f3-actin
were used as negative contrast in the experiment; C: Analyze the expression levels of cofilin and LIMK in Scr/A549, SIANXA2#2/A549 under the stimu-
lation of CCL18 by Western blot analysis. In the experiment, cofilin, LIMK and f3-actin were used as negative controls.

R A MR LWFAKRT/ cofilinill B FE1T TR, 2558 2
TNSIANXA2#2/AS49HIX T X HALL, p-AKT (Serd73) .

BT, [FEF,  Scr/AS49FISIANXA2#2/AS491 40 il iz
BhF S AR ANXA2 G AS4940 {2 28 HE I I T

R, TTEMRKIZ ANXA2RI IR, AS49ZH i 12 28 HE J1 45
SIANXA2# 24 B . Tk ZEX HdE T E-actinZR & 525043
MréE R, F-actinRE RN S5 T XM AR BRI

p-AKT ( Thr308) . cofilin MILIMKIWBERRLAS & 4= T B¢
ik,
25 E Tk, ANXA23E i3 AKT/ cofilinfi 538 A 1F

Wil o B S5 FAT IR H Western blotﬁ*ﬁﬂ‘]i%\*ﬁ?,ﬁlﬁ-ﬁ DCCLIDﬁﬁﬁ‘Jéﬂiﬂﬁiéiﬁﬁﬁjﬁﬁ, TEAELUAD & A= 675 [
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SiANXA2#2+ANXA2 SIANXA2#2

B 4 i3 FRiZANXA2 T {2t il B 72 40 L 42 22 48 0 AN AR P P CCL1 85 S BIF-actin 2R

C

£ 20 — SIANXA2#2+ANXA2

£ g -+ SIANXA2#2

S 1.

o

£ 16

b

L4 /s

v % e,

2 I bt Shis

12/,

= 1

e 1, " " " " L
0 16s 325 655 130s 200s

&, A: Western bloti&lISIANXA2#2F01SIANXA2#2+ANXA25E £ 3 5K ;

B: ZEMABLFAATO ng/mL CCLISFIFAIER T, FHrSIANXA2#2/A549F1SiIANXA2#2+ANXA2/ASA9M IR ZEAES], P<0.05, L X400 K {&EHHE
REG, EEBIR: 20 um; C: EARERAI10 ng/mL CCLT18HIHI# T SIANXA2#2/A549 L K FNSIANXA2#2+ANXA2/AS494 f R #EXIF-ALEI EH & 2.

Fig 4 Overexpression of ANXA2 promotes invasion of lung adenocarcinoma cells and CCL18-induced F-actin aggregation in lung adenocarcinoma
cells. A: The transfection efficiency of SIANXA2#2 and SiANXA2#2+ANXA2 was detected by Western blot; B: Analyze the invasion ability of SiAN-
XA2#2/A549 and SiANXA2#2+ANXA2/A549 cells with or without rCCL18 stimulation of 10 ng/mL. P<0.05. Capture images at X400 magnification.
Scale bar: 20 pm; C: Relative F-actin content in SIANXA2#2/A549 and SiANXA2#2+ANXA2/A549 cells stimulated by 10 ng/mL CCL18 at different

times.

1278, ACCLIS MG AT A LUAD AL [6) 3677 A 43T
EYBCERIS LR, B LUAD R LR AR, B
SRFATM T CCL18XTANX AR M A 7T, (H R HXT
LUAD & A ik i (4 2 UL O F AR S8 e B, iR iF—
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