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Abstract

Objective: To investigate the effect of Anillin actin binding protein (ANLN) gene on proliferation,
migration and behavior of lung adenocarcinoma (LUAD) cells, the expression of ANLN gene in
LUAD cells was knocked out. Materials and Methods: The Nude mice were divided into control
group and experimental group, the lung cancer cell suspension of control group (Ctrl-A549) was
injected subcutaneously in the control group, and the lung cancer cell suspension of experimental
group (ANLN-A549) was injected subcutaneously in the experimental group. The changes of sub-
cutaneous tumors in the two groups were observed, the length and weight of tumors were rec-
orded, the volume of tumors was calculated, and the data were collated and analyzed. The mRNA
and protein expression of ANLN gene in the tumors of the two groups were determined by RT-PCR
and Western Blot. Results: The tumor formation rate was 100% in the control group and the expe-
rimental group after 24 days of subcutaneous injection of lung cancer cells (A549) in nude mice.
During the observation period, the subcutaneous tumor volume of the nude mice in the two
groups increased with time, and the subcutaneous tumor volume of the nude mice in the experi-
mental group (ANLN-A549) increased more slowly than that in the control group (Ctrl-A549) at 8
time points. There was a significant difference in tumor volume between the two groups at differ-
ent time points (p < 0.05); at the last time point, the mice were euthanized, and the subcutaneous
tumors were taken out and weighed. The results showed that the tumor weight of the experimen-
tal group (ANLN-A549) was significantly lower than that of the control group (Ctrl-A549) (p <
0.05). The results of RT-PCR and Western Blot showed that the mRNA and protein levels of ANLN
in the experimental group (ANLN-A549) were significantly lower than those in the control group
(Ctrl1-A549) (p < 0.05). Conclusion: Knockdown of ANLN gene significantly inhibits the prolifera-
tion of lung adenocarcinoma cells in nude mice.
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2.1. ¥

ARSI A )72 AS49 Mt A i Eig i T4 AR A R A F]) . ASLIG 2 i n) ANLN-siRNA J
IR] Bl R AR A5 31 1 92 56 2H (AN LN-A 549) K2 6t 18 2H (Ctrl-A549) 40 o 251 i | 90 Y8 AR MR A R 2 = 1) 4%
Anillin $fi/&. GAPDH $i{&J4T Affinity 247, RIPA ZHFEBET L5 E A ARG A . FBS i
&+ PBS Z&#f. DMEM EbissRdE. i ABE-EDTA (0.25%)¥8T 3£ E Gibeco AH]. &HFFIIRY:
B BE AR H R T ik, i FH S A BALB/c-nu 415 16 1, Fhilieg 1738 7 Sk SLI sh W PR A J1 440t
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2.2.1. {APpEIESE

AS549 U KT IR 46 - 1 Je e i 58 2 K5 77 55 (89%DMEM =i fEE; 753 + 10% FBS G 4- Mk + 1%XU45T0),
SRIGHCH] AS49 4R, R 24NiERs =iy, BJEE T COIREN 5% ML =46+, 37°CIER
p i

2.2.2. §8[E ANLN-siRNA &3t 5 ANLN-A549 ZHfaka0+E

ARSI o ANLN-siRNA #ARJ0RL T MU AE R BR 2 7] B R R BT F e, B S O A
KIPRAS Y AS49 4Hiff, Hl4 AR, WA CHL, £ 1000 r/min IO 5 3815, 4 PBS
TekE L, MRESTHEBRS, BAREHHS, B 10 ng ANLN-siRNA ik, 7505, 7Rk E
TR 2 N R, BEAT L ZEFLCFRL 450 V/iem, L2 25 uF, I 18] : 0.9 ms), #4445 (400 8 S256.41(ANLN-A549),
[ B DA 2 28 A i e e g o I ZH (Ctrl-A549), SR SR AF T ICE /NN, AR 7% 2 5 s e i 7k i) 4t g
Bt JCE TAHMERFRAES, (£ 5% CO, PR N 37° CIaEIRAF S 75, Sie A REZH AE 36 JL i R
J& 147 RT-PCR £l

2.2.3. INRBE TS

16 HARRBENL /AL 4 (ANLN-AS49) Jouf B4 (Ctrl-A549); AT X B AEKIAN Ctrl-A549 4H
H ANLN-AS549 4120 i il B &5 M B A B, W EOFRBIRE N 2 x 107 4/mL. 43 A4 TS50 41
SRR A MRS, vESE Jyf R RIES 0.1 ml. ARYE A549 ZHARAISIRIRE 11, & 3 RS & sk
B 2R Foxt BRI A RN K2 J 4R, IR R AT SRR AR (KR < & %2), WERKID
AR . BB —ENNE, BUHRR KR TR, 3 NS IO EARIR VKA (80 C)IRAF,

DL 5 SRS
2.2.4. FHEMNEE(WB)
WAESEIG A . W R R, FERFEESE)5, NN 400 ul RIPA 58 2R A AR (R (1 B 771«

TR EEAMHIR = 100:1: DR 5 208, SRJGHE 13,500 t/min. 4 CHAETE O 15 208, BEO4HRE, Bt
WE BiERAE A BP B, KB E Tk B . RIEER UL R B AT ECH] 10% 7 S AT 5%k 46K -
PR ARE AT UK SE R 80 VAEJE 30 704d, 1% Marker 225, 0N 100 V 1EE 40 2050, SRJEIREE
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T IHKFEEIRIL ) PVDF I, 30858 A TBST ¥ 3 I, R 10 408k, ¥ s, KR E T, H
TBST & 1# 5% 1Bt RE Wk FL il AT £ A, $RIRZENE R38N 2 /e o 1A TBST ¥k 3 Ik,
X 5 min. MIA—$HU(ANLN $ifk, FFELL 1:1000); W E: —HiH TBST ¥k, 4CRIKWEIK. —ht
% H Jo R NGO TBST 6 3 IR, BRHRZ S 438 e 47 TN —$HL(GAPDH dufk, #keLL 1:3000); ¥ & :
FBEG I P E 2 he PN E SHIE/NOHIH TBST ¥ 3 Ik, FHRA 5 0 8h A . o B G a4k
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2.2.5. RT-E{ PCR 33
K F Eastep® Super &2 RNA FEIUAA G HEISLI6 2 F 0 FE R 5 RNA, SR i 3 & % cDNA.

] cDNA & B Gl Hill TR A (5 x gDNA digester Buffer 2 uL + gDNA digester 1 pL + RNA 500 ng +
RNase free ddH,0 To 10 pL), ATV AT, 37 42°CHEE 2 min. 1% & J5 H X MNE H N 2 x Hifair® 11 SuperMix
plus, WATIRE]. SR)JEH 25°CHEE S min, 42°CHEHE 30 min, 85CHEH 5 min J5 4374, ®1L PCR
P RGN - Hieff® QPCR SYBR® Green Master Mix (Low Rox Plus) 10 ul, 1IE&5I#)%% 0.4 ul (W3 1),
cDNA 2 pl, JG RNA F7KEMFE 28 20 pL. 52058 9% 8 & PCR AL IU(RT-PCR): R B DIE, [SAR R 20 ul,
PCR SBLFAH(F 2)0 KA 274 AT HR 01T, Giih SR RA 2, DI + b EFRoR, A e
SRR IRIER T T T ke

Table 1. PCR Primer Information

#* 1.PCR 5|58

B SIFEAI(S—3)

F: CGTGCCAGACGAGAGAA
R: GGCTGCTGCTGATTACTTG

ANLN

F: AGGTCGGTGTGAACGGATTTG

GAPDH R: GGGGTCGTTGATGGCAACA

Table 2. Two-step reaction procedure

*2. MERNIERF

T IR i3 ik [a] B
Tz vk 95°C 5 min 1
APk 95°C 10 sec
1B K/IEAH 60°C 30 sec 0
HES g it 2 B B UARERIN I E 1

23. GHEFE S

ARG R SPSS 22.0 BRAF X MAEIAT M. PAHBHERIXS LA ¢ dar e, SRIGHcdE P 2ME + Frik
ZRKoR, ZHBIEZ X LR RERTT Z 00, 2 p<0.05 1, HEFAAGIFEL.

3. BRI
3.1. EFERFRAPRIIE

{f ] ANLN-SiRNA Jiiki, #4% ANLN 28 - ANAMNE T (B2)RR I IRIE AS49 Uik, Axtas BT
IOAIE, FATE TAESI(E 1(A), $EHUDNA JEiEd PCR 18, & 1(B)FIZ&A 1 R sSEie 4 mibs B
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(A2 IR I R — AN R 26717 (566 bp), 47 2 St B2 — /N IE 8 1464151272 bp). 45417 3+ 4 K R2 5]
YIRL T ANLN H)55 5 AME 1 X3, DRIk 3 ZE R PR AR R A 318, 2671 4 XTIEZHIY A549 &
AN IEH KNI (581 bp)o 25t 5+ 6 A F2 51#0460 T ANLN (W36 5 4b R FIX4k, Kby 5 ik
KR BR AR R B 14, 4717 6 XFHRALIT AS49 4l i m IE# K/NI4645(712 bp). BEJEFRATME A F1.
R1 5140 SBG 2H AN B BEAT I, 45 R Eom, SEIGAH LR 1) DNA BoREE T 706 bp (AN 78 1A] 1),
TE IR R A AT o

A

cno @ E Em e

83: TCCTGTAATAGTTATGACAT TGG  g4: TGGTGTCTCCGGTACCAGCA AGG
F1: GGTAGTTGATACTGACCATCACC RI1: TCTCCAGACTATTCTACACTCCAG
F2: GACTCATGCTAAGCGAGCTAG R2: CTAGCTCGCTTAGCATGAGTC

1500
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VE: (A) M ANIN £ 5 40NE TREBREI SIRNA DA H A RIEH R E R, g3 M
g4 M HRIATH SN R FRBR L TP F, F1. R1. F2. R2 2Rk e Rtk iTr
YSIUER PCR 5190, F1 40T g3 B 5°umshil, R1ALT g4 0 3 umsMil, F2. R2 AL T3
ZEAETIXE. MHAE PCR 5140 T bR RIEATIRAE. (B) & 1. 2N
FURL B FMF 4 RGE: &7 | EREMHIK); &4 3. 4 8 FUR2 519 N0l 745
R 4 EEWIR); 44 5. 6 A FUR2 SIW FRIMFERGE: &4 6 EEMIR).

Figure 1. Construction of a gene knockout A549 cell line using ANLN-SiRNA
1. £ ANLN-SiRNA #3ZEERIRET A549 HHAEFR

3.2. REKE TRESKEER

O MITERR B P S M ANLN-AS549 SZI64H . Ctrl-A549 X RIS, S HL 7 ANAS [ A a] o 4 B
NIRRT IR (S BONEME S 6 Ky 9 K. 12 K. 15 K. 18 K. 21 K. 24 K), I KR ARG IR 4L
SN 7.77 +£3.09 mm®. 25.06 +2.88 mm®. 63.39+8.25 mm’. 116.43 +10.04 mm®. 171.75 +32.01 mm’.
367.59 + 56.63 mm’. 701.74 & 145.59 mm’, Tfis464150 %4 0.96 +0.43 mm’. 3.58 + 1.14 mm’. 8.61 +1.39
mm®. 19.93 +3.07 mm’. 40.23 +5.75 mm’. 67.10 +4.66 mm’. 130.93 +40.75 mm?®, P§ZEAS [ a) 15 s fi
JARTR RN R 22 :(p < 0.05, 18] 2(B))o K B2 T HFl AS49 4HP KT P8 2R BRAE B M 5 58 24 RidkAT 22
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SRACFE, M 16 HBRER R R EUCH B oRg IR R IR AT RR R, 4 S R S U6 R R A B B (0.112 £ 0.030 ) Bt BRH
(0.564 + 0.118 @) IH/N(p < 0.05, 5] 2(A)FIE] 2(C)).

B -o- T EBLE-Ctrl C
= LIGLH-ANLN 1.0+ dekek
1000- 1
= 0.8- °
T 8001 B
£ 00l e 067
z -
g 400] i E,': 0.4+
':‘;35 o=
200- 0.2-
0 o
0 3 6 9 1215 18 21 24 00
BfiE(XR) IFEE4E-Ctrl  S2E84-ANLN

T (A)ITERR BT BB S P ol 24 RIGH AR ZHEY,  (B) AN IR ()75 A 00 6 e e 2
GUARIM ST F A FREE R, (C) (AR E & (4 R . " p <0.01: " hp<

sk

0.001; "N p<0.0001.

Figure 2. Subcutaneous tumor formation experiment in nude mice

2. BB TRESEL

3.3. EBENEE(WB)SEIRER

WB il ANLN-A549 23620 A Ctrl-A549 X FEZHAR % R R+ ANLN & A=Ak, MET
Ctrl-A549 4, ANLN-A549 HHJ ANLN FIEE A& &P, BE G2 E X (p <0.05, K 3).

kK

0.5 T 1

I

ANLN Ctrl :\T- -
%

1 2 3 4 5 6 49 0.3+
_ #®

Z 0.1-

L e — — ANLN E 0.0-

Ctrl-A549 ANLN-A549
7E: ANLN-A549 Al Ctrl-A549 #E# B T B E ANLN 2 H BIRIE KT R G452 .
PR p<0.01; TN p<0.001; "N p<0.0001.

Figure 3. Western blotting experiment
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3.4. RT-PCR L& R

RT-PCR Fiilll ANLN-AS549 S25GAT Ctrl-AS549 X FEZHAR B3 T 5, R ANLN f) mRNA ik
BAE1L, ANLN-A549 4% Ctrl-A549 40 ANLN ff) mRNA Fik B, BEH G X (p<0.05, K
4).

* % Kk
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7E: ANLN-A549 F1 Ctrl-A549 7E4 B T %
A5 ANLN ' mRNA HI&iAKFE. “Rp <
0.01; " p<0.001; "H p<0.0001.

Figure 4. Real-time fluorescence quantitative
polymerase chain reaction experiment
[El 4. RT-PCR 323%

4. WHig

e A2 H AT 2Bk S Ay PRI 2 —, H— B DURE S T IR IR R S BOE R 2 N f e ok =
H My, [FIRAINE TSR s AR, Hd prg e B, Mis B 20 80%~85% [9] [10] [11].
Chen %5 NFIHAW015 B4R FE K I, ANLN Fh 5 5 JF2 s 0032k R AR DG, A ATT R o JHE g 4 e (1) ANLN
SEDR 5 R B, HE R N 0 A 2253 3432 24540 » AT 490 il P88 4 A 1) A= K« B se S 00F 72 32 8, 1] Anln ™,
Anln"™", I Anln™™ =/ 3 DR /N R R Pk A S 7 AR [ £ S5 B (6] (c-Mye/NRAS), - B J5 R ILAE = Fil
AN, Anin /N R B U FE IR 51 RS I P AR SRBRAR, BRI IE 40 A e 18 i R 4 i 1) 22
k12, fEHTRH, ANLN HI7E1E S BT 40 1 A 2 UIMI9E . Chen 25 ALK TCGA %82 B b R
6 bR A0 s (BLCA) B I RS BdAT b, 455K IAE BLCA HZd ANLN ik B, 1 HAHLL
T ANLN FikEKHE#, ANLN FRik & &1 BLCA BE UG Z . 1T ANLN [ 255 7] PLGE INK
5 I, A R AN e B, R 2R AT R 3 5k, [FIE HH BLCA 4HMLIJE T2[13]. Zeng % A/E BLCA
JivRe K5 ) I Rg 4L R I ANLN R RIA I 57, SR 5 did Yo v /4 i S, K 782 A1 5637 e 4t ffa o
) ANLN J BOgEAT mi s, S8 & I isc s 1 i eg 240 B 45 RE FE G2/ML 31, AT 5 S50 R 40 i ()42 2% « 39 5
R RE ) N FE[14]. Zhou S5 AXF 71 /N FLMSe IR bR A AT S e AL b, 45 R 7R ANLN 7EHaZH 21
RIEBRESF AR T = B 5 8L 36 R R B AR i) ANLN JE[K7F ZR-75-30 Il MDA-MB-231 418 1 f1%
K, GESRIGAUE T R I PR A AR R R ) AR T A B (R BT RS SRS ) R R [15]. X kg K
B} ANLN [ 75 n] LA S SUERE R 4E
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PATETFIE ANLN-siRNA JFikr, HFEELG AS49 4188, 53] 7 Mk ANLN JEK 1) AS549 4140,
SRS R NP B R AA PN, R R BRSIRE JE A TR B 1) s bR A AT I i, S5 SRR, SRIRZH AR R
BRI R R B SN T X HR AL, ELAE 5 RO R) 1 A b, FRATTHR HOORR B S 2 B xR AL PR B T e
Xof Ff IR P B B AT A, T TR P PR R R T IR 2 MR B R, BER T RER ANLN X A549
S A B RE 7D A RENA o AR FRAT TR AR BRI i R A I B 1 G EZE(WB) % J RT-PCR IR HEATYRIE, 19
HMAERER, SLIRHMBRAS ANLN fFEA S E K& mRNA FIFREREHE A AR R FE, E T
AS549 ZHHI7ERR BR AR Y IB T RE JI50 555 ANLN PISRIEAH I o Suziki 25 Nt il 2 2 (0 il e 41 2 Ub AR gt
FT LSRR B s, R BURE AL iz ANLN mRIE, ARG B AL RIS B &1 S 4
17 R 5 3RIA K ANLN 2 [ 7776 B 55 95k . 2R J5 il 3 ANLN [/ T3 RNA FEAE 1 il i 40 i G ANLN
Fik, RSB IVEAMAETI16]. AL RS HAAH -8, E3WKFIIE T ANLN S5l i
RAR R r B

SEEGUE B PRI ANLN 7E AS549 ZHfarfi2ik, S50 A549 ZHHarE o) B4 N IS8 5 RE 70 T . DRI,
FATIATY ANLN (1235 0] L5 i il i 40 B 2 S A0 7k 9 R385 RE 7, ANLLN Al PR boxt il e £ 2, 4
BE—ANG R IR . RIRT, FRATY T B — 2D 1 S0 SR8 IE R ANLN Xof Hofth i i 248 ik 1)
Somi, JRECLR BB FE I B ANLN 20 7P FALEE, el skif i i R B2 (1t s o6 A i St o

E&WmE

2022 4F, IncRNA MALATI X /N4 i i e (NSCLC) 4 28 1A 53 A0 52 1) K% JH: 38 4% HL 1 (Effect of
IncRNA MALATI on the Immune Microenvironment of Non-small Cell Lung Cancer (NSCLC) and Its Regu-
latory Mechanism), SQ2022MSXM1128, #FFi4 HARRIFEERERAATH .
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Supplementary Figure 1. The sequencing results of the experimental group showed that the second exon of ANLN and part
of its surrounding intron region were deleted
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