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488) (%% 5 : ab195352, ab1416 | ab45939 | ab6046 ,
ab137321 ,ab150077 ) W) F % E Abcam 2 &l; — 4
HRP-linked goat anti rabbit IgG (%5 :511203) Ity F
ESIEREAE A s CCK-8 i A & 45 L 28 (175
E606335 A100528 ) 1 T b g A= T A9 T A
HRP JiE4) (535 : WBKLS0100 ) 125 & ) T 3& [E mil-
lipore /A 7] ; TRIzol 37 . TransScript All-in-One First-
Strand ¢cDNA & % i 7 & ( 52 5 : ET101-01-V2
AT321-01) ) Fdt 5 TransGen Biotech /7] ;2 X Taq
Master Mix( 555 : P111-01) § T 7 &% Vazyme 2\ ) ;
m® A S SR £ (5745 C11051-1) ) H 43
A A

1.1.2 Z&ME TR (B5  Thermo3541,
2 [E Thermo Fisher /2 7)) ; ffF F5{X ( ! 5 ; Synerg-
yHIM, 2 [ Bio-Tek 24w ) ; OG5 A 2 i (B
5 :NCF950, 2 [H Leica /2 #]) ; Real-time PCR {3 ( %!
= :CFX96 Touch) . &t i 14 & 4t ( #15 . ChemiDo-
cXRS +) Il { 3¢ [ Biorad 23 F]; W E (B 5. O-
lympus BX63 , H A BARMAET A H] ) .

1.2 ik

1.2.1 A% E&F40# il TCGA (hitps://
www. cancer. gov ) il GEPIA ( http://gepia. cancer —
pku. cn) B 48 FE 43 B NSCLC [ & Y H METTL3 33k
K RS HEAF I Z B R AR

1.2.2  mi3sc AR NSCLC 40 i bk AS49 .,
H1299 FIEH i bR A0tk BEAS-2B M SE[H ATCC
HIETIA . FIE 10% B4 M5, 1% 7 - %R
(1) RPMI-1640 5 35 SE 15 3R 40, 1555 F 37 C 5%
CO, BApF— IR T AE .

1.2.3 oMz JFRAFORLE D PCR 7171k
Bt METTL3 1) cDNA #fi A #2844 pcDNA3. 1 ( Invitro-
gen) I Z e fERLS o sh-METTL3 Bbilly T35 LR
YIRHA R A, B8 w7 s i 5'-CTGCAAGTATGT-
TCACTATGA-3',

1.2.4  smpe st AS49 210 b 3 aof IF B 5% Y
METTL3 =Y, sh-METTL3 , 3% Jii1 a%, % |n] & (X METTL3
AIRIRKF o L. S g BORIFT 3 pl e Gl
Lipofectamine ™ 2000 4351 5 JG IfL i RPMI-1640 3555
FERG PR PTMIR G WIR A, iR E 5 min, 28
JEIAE] 6 LR, B AL 250 ul, K55 36 ~48 h, i
RS

1.2.5 RT-PCR YAE4H N, A TRIzol 77 £ B 4
gl RNA, B 1 pg RNA, >k A TransScript All-in-
One First-Strand ¢cDNA & iR 50 & /2 55 55 il ¢cDNA

F i 2 x Taq Master Mix &5, LA 55 510 cDNA Shfst
Mz ,GAPDH }j N %47 RT-PCR 5L 5, B2 X & 3
AL N7 HE L S 3 UK, i ] ChemiDocXRS + ,
Bio-Rad BEI AR R GRS R IE G, IEAI ] Tmage]
PAEXTGIR AT KA E 70 4. qPCR 519175
W1,

®1 ERESIMFT

Tab.1 Primer sequences of the genes

Genes Sequences

METTL3 Forward; 5'-AGCCTTCTGAACCAACAGTCC-3’
Reverse: 5'-CCGACCTCGAGAGCGAAAT-3’

E-cadherin Forward: 5'-ACCATTAACAGGAACACAGG-3’
Reverse: 5'-CAGTCACTTTCAGTGTGGTG-3’

Vimentin Forward; 5'-CGCCAACTACATCGACAAGGTGC-3'
Reverse; 5'-CTGGTCCACCTGCCGGCGCAG-3’

GAPDH Forward; 5'-CTCCTCCTGTTCGACAGTCAGC-3’
Reverse; 5'-CCCAATACGACCAAATCCGTT-3'

1.2.6 sk dpastie WOAELML, PBS Ut 1 Ik, i
A NP-40 B 2L A i, 12 000 r/min 5.0 10
min YHE B, A BCA LD E & FREZ . IAS
x FREGEMR, S minB e, FAE30 wegdE i
1 SDS-PAGE Hi yk, e . F &% 5% (9 W I8 95 %
TBST £f/4] 2 h,4 Cid & H METTL3 \E-£5%6 8 1
(E-cadherin) %4 ( Vimentin)  Tubulin ( ¥ 54
A1 :1000) —$T, EIEEE — 1 HRP-linked goat
anti rabbit [gG(1 : 2 000)2 h, Ffb2 I8 R Gl
A FREIE DL, Tmage] B2 85 19 25 IR BEAEL
1.2.7 m°A P m°A F LR KSR 6
m° A FE R A &I S MR E T 7.
BRI AR - WSO AN, PBS Yk 1 U, A A, fin
FE, 43 1578 F AL AREFLRI AL fhfL o ERAR A
WO AR S ER AR SO wl, R DAL S FL b Se ke
AR 40wl SRS FEINRRINAE i 10wl 8 FHAS I
R i T B R AR AR AL AR, A it A i e
fLEE, BRI SEANIR A FE s TR A T B AR B A
37 CUH 30 min; BUI, FF 30 15k 4 vk BT 2518
7K 30 fE RS 25 15 DRI /OB B AR, 35 KW
T BT AR LI DE R, 7 30 s SR A, It
HIELS U INEG : AL ABERIRAF] 50 wl, =5 FLER
Hb s B IR AR B AL A R AR A 50
pl, FEIMA . 50) B 50 wl, B2k 1R 50,37 C okt
JEE AL 10 ming 280k B ALANZ LW 50 pl, 21k
WL I E < LAAS LR, 450 nm AT I 4 £L
AR GRE (A) o

1.2.8 CCK-8 #&m 4m i3 75 &M B BOS B4 K
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WIAIM, R0 T 96 FLAR, BEFL 5 x 10° A 4ilif. 41
i BE 5 Y Jiok: METTL3 5, sh-METTL3 , [ i 13
TAL, B3 AL, ARLEE SR 48 b ARG AL
JA CCK-8 10 wl,37 CHEE 2 h, FHEEHR AR I 4F
FLAE 450 nm KN BIROGEE A A, TR 20 M A7
%o éﬂ]ﬂ@ﬁ(ﬁﬁ(% ) = (Aii]ﬁgﬁ _AFH'_]éﬁ )/(Amqgﬁ -
Aspg) X100,

1.2.9 SR REER  REEAOESEE FH LK 40
WP TG 0 o 20 B 3 P Tl A 15 3 R 1 24 FLAR
N, 17 20 M U B i %% YL Jiok METTL3 £ sh-METTL3
URZIEFR 48 h, FRIEFRIAE, PBS ¥ 1 IR, A 4%
ZRHEE, = CE 30 min, PBS P%£3 K. A 1%
Trition X-100, 2 35 E 30 min, PBS ¥: 3 ¥, HIA
2% BSA, =4 30 min, JiI A—3L Annexin V(1
£500) ,4 CHFE LA, PBS ¥k 3 I MATOE 4L
leG H&L( Alexa Fluor ® 488) (1 :1000) ,#t=E R
WEE 2 h, PBS 3¢ 3 ¥k, 1% Hoechst #% PI = & 30
min Ye4%,PBS ¥k 3 Wk, B . FILR A BAEE T 0
%, Image] BN AT EoRIE

1.2.10  Zafe e Fe o 5% WAEFL Y METTL3 Fi
sh-METTL3 [ A549 4fiffy, 50 T 12 LAk, B:£L 200
AN, AL 3 MR AL, K3 T 10% Jif 4 1
7,100 mg/ml 7 — 455 2 i) RPMI-1640 5 F: 5L,
3 d TR SR AL, 55T 14 d 5, s AR A,
PBS ¥ 1 WK, INA 1% 45 i 294 5 20 min, PBS 7 1
Wo RS FH Image] FA4 AT s PR

1.2.11 wpXR sk 766 LTl 3 R
ZERt AL, OV KA A0 B P 259% 6 FLAR, 20 i
B Jo e e ok METTL3 #11 sh-METTL3 |, 4k 45 5 55 48
ho 200 pl# sk e fLh kil 3 464k, R e
THGMRE L, 7 L8R, PBS ¥E2 IR, A S
2% A MTE R FRIE 78 BB AR, dksiisaR
36 h, FRKAAIR, Al EA S0 3 IR, ] Image) 314
3BT S 9 A 40 L 22 T ) B

1.2.12  %itsam® M SPSS 20. 0 Xf SLgn4h
RIATGAT2E 00T, TR R « s R, T A 58
IR SR 3 IR DA B AW AT S, PR AL ] L
BER PR ST FEAS ¢ K08, 22 40 ) FL AR F T 2290 T o
HECRORHA R (% ) Fo , 4L L BCR T X K, P
<0.05 FnERAGIEE L,

2 HR

2.1 METTL3 #Z NSCLC HERi*B 58 &4
HEHMEX METTL3 {4 m°A HILHBEE 5

TG 05 NI 22 iR RE 1Y & AR 28 DA OG
GEPIA B2 e 1 45 S £ B METTL3 (1 mRNA 7E4%5
W9 ( colon adenocarcinoma, COAD) \ Z LI i
B2 i1 J& ( glioblastoma multiforme, GBM) | G &
(ovarian cancer, OV) . B % It 9% (rectal adenocarci-
noma, READ) Ji# 45 ( thymic carcinoma, THYM) |
fifi B 985 ( lung adenocarcinoma, LUAD) FI fii 5 J&%
(lung squamous cell carcinoma, LUSC ) Z5 7 iE 20 41
W R IR K SRR U B B3 i (P <0. 01,
1A), TCGA E¥E%E K METTL3 £F LUSC #1
LUAD (¥ P <0.01, & 1B 1C) iyRIEKF-5IEH
HYUH LIS . TCCA B i vh 5 A A 0 o B 3
B}, METTTL3 KA /KF-m i (n =344) A A7 14
&, METTTL3 2R 7K PARA S (n = 147) AEAF AL
K(E 1D,P <0.01), DL 455 FB METTL3 £
NSCLC "&b H5 & A A 2 UG

2.2 NSCLC #ffass METTL3 fJ mRNA f1ZE /R
EAKFEFE KT RIE METTL3 5 NSCLC B X &,
AHFFEREIN T NSCLC 4 i AS49 F1 H1299 J IE
ifi b Kz 21 fd 2 BEAS-2B # METTL3 ) mRNA F14E
F#35KF, ilid ChemiDocXRS +, Bio-Rad %I
G FR 543 5] RT-PCR 455 6 (8 B 19 4540 B {8
ik SUNE RN N N By ik TS R =
UL A549(1=5.68,P <0.01)F1 H1299 (¢ =12.63,P
<0.01) i fifdh METTL3 f) mRNA 7KF B 3 % T4
H4] BEAS-2B 4 fif (& 2A) , Western blot 525 45
AR, 5% B4 BEAS-2B 4 g AH H, AS49 (¢ =
23.88,P <0.01) il HI299 (¢t =12.09,P <0.01) 4f
Ml METTL3 25 1 3k i KF B3 (B 2B)

2.3 METTL3 ifj#= NSCLC #Hpith m°A kF %%
P A 5 B0 S50, A I ek 6 Kk L o) R AT MIET-
TL3 W3R, 25 3 8 R, AS49 41 i b Bk i e e
METTL3 B @3 imEE H /K (E 3A,1 =15.68, P
<0.01) , WEmI# e sh-METTL3 W] i B A% HL 2K 11K
SE(E 3B,t=10.11,P <0.01) , I TH—FWE
METTL3 J2 7551 m® A H LA M 4 44 8 4 1
Kl METTL3 78 4k %t A549 40 s rh m®A 7K # 5%
M, m°A G2 3 ) A M 45 SR W, 5 Rk MET-
TL3 Wi 8854/ AS49 4fi g th m®A JK 7 (18] 3C, 1 =
13.43 P <0.01) , i@y METTL3 & 25080/ 40 g
m®A K- ([§]3D,1=40.17,P <0.01) , 23 BHH S
R S DL R RN, METTL3 521 NSCLC 4
LAY m®A ZKF-

2.4 METTL3 {E 3t NSCLC 4 fn & 58  7F A549
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Fig.1 METTL3 expressions were higher and negatively correlated with patient survival in NSCLC
A The expression of METTL3 was analysis in human tumor tissues (T) using GEPIA data compared to the normal tissues (N) ; B: The expression
of METTL3 in the LUSC was analyzed by the TCGA data base; C: The expression of METTL3 in the LUAD was analyzed by the TCGA data base; D: The
relationship between METTL3 level and patient survival was analyzed by the TCGA data; * * P <0.01 vs Normal group.
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Fig.2 Higher expression of METTL3 in NSCLC cells
A RT-PCR detection of the expression of METTL3 and GAPDH in A549, H1299 and BEAS-2B cells; B: Western blot detection of protein level of
METTL3 and Tubulin in A549, H1299 and BEAS-2B cells; * * P <0.01 vs BEAS-2B cells.
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Gt ek 2R 8 B ) IR METTLS , K ) METTL3
FEIRM AL X NSCLC 2 if 3 58 68 1 iy 5, CCK-
8 SLIM A5 R s, i ik METTL3 fg i A549 4 jity
[Ha5E e f7 (1 4A, 1 =29.57,P <0.01), 1 B 4%
METTL3 3% 3k 7K V-4 il 240 B 1 15 GE i ) (1] 4B, =

10.97,P <0.01) . ZHffA: K 5L 5015 2 AR 25 2R, 1o
3k METTL3 (R340 K (|8 4C, F =87.62,P <
0.01) , Ty ¥ 1] e {IG METTL3 41701 41 ffd A= K (&1 4D,
F=21.01,P <0.01), % %08, METTL3 {g i
NSCLC #fi a4 58 18 1 .
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Fig.3 METTL3 elevated m°A level in lung cancer cells
A Western blot detection of protein level of METTL3 and Tubulin in A549 cells with over-expression of METTL3 ; B: Western blot detection of pro-
tein level of METTL3 and Tubulin in A549 cells with knockdown of METTL3 ; C: The total m® A level was determined in the A549 cells with over-expres-
sion of METTL3; D: The total m®A level was determined in the A549 cells with knockdown of METTL3; * * P <0. 01 compared between two groups.
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Fig.4 Over expression of METTL3 promoted cell proliferation of A549 cells
A, B: The CCK-8 detection of cellular viability in A549 cells after overexpression (A) or knockdown (B) of METTL3, respectively; C, D; The
CCK-8 detection of cellular growth in A549 cells after overexpression (C) or knockdown (D) of METTL3, respectively; * * P <0. 01 compared between

two groups.
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2.5 METTL3 MG 40RE T  AS49 40 f i %
IR AR ] @I METTL3 , #8145 METTL3 55 4ff g i -
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PEm AS49 i e IR L RE 77 (8] 6A,1 =12.09,P <
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TL3 25 Ul 55 AS49 il i) = F8 g 1 (& 7B, ¢ =
22.53,P <0.01), 455427, METTL3 {2 # NSCLC
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Kz — 6] 5 % 4k 52 #2 ( epithelial-mesenchymal transi-
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Fig.5 Overexpression of METTL3 inhibited apoptosis of A549 cells
A The immunofluorescent assay detection of apoptosis of A549 cells with overexpression of METTL3 ; B: The immunofluorescent assay detection of

apoptosis of A549 cells with knockdown of METTL3 ; ** P <0.01 compared between two groups.
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Fig.6 METTL3 enhanced colony formation ability of lung cancer cells
A The colony formation detection of colony growth of A549 cells with overexpression of METTL3 ; B: The colony formation detection of colony growth

of A549 cells with knockdown of METTL3; ** P <0.01 compared between two groups.
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Fig.7 Over expression of METTL3 promoted cellular migration of A549 cells
A: The scratch assay detection of cell migration of A549 cells with overexpression of METTL3; B: The scratch assay detection of cell migration of

A549 cells with knockdown of METTL3 ; ** P <0.01 compared between two groups.
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Fig.8 Over expressoin of METTL3 influenced the EMT in A549 cells
A The Western blot detection of protein levels of METTL3, E-cadherin, Vimentin in A549 cells with overexpression of METTL3 ; B: The Western
blot detection of protein levels of METTL3, E-cadherin, Vimentin in A549 cells with knockdown of METTL3; ** P <0.01 compared between two

groups.
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METTL3 promotes cellular proliferation, migration and EMT

in non-small cell lung cancer cells
Jin Dan', Shao Shuang', Li Rui*, Guo Jiwei'
('Medical Research Center, *Dept of Gastroenterology, Binzhou Medical University Hospital, Binzhou 256601 )

Abstract Objective To investigate the effect and mechanism of methyltransferase-like3 ( METTL3) , which func-
tions as m°A modification methyltransferase, on the cellular proliferation, clone formation and migration of non-
small cell lung cancer (NSCLC) cells. Methods The METTL3 level and patient overall survival were analyzed by
bioinformatics. In the transfected A549 cells, the expression of METTL3 was detected by RT-PCR and Western blot
assays, the m°A level was detected by m°A RNA Methylation Assay kit, the cellular viability and growth were de-
tected by CCK-8 assay, the apoptosis was detected by immunofluorescent assay, the colony growth was detected by
clone formation assay, the cell migration growth was detected by scratch. Results  Bioinformatics showed that
METTL3 was highly expressed in NSCLC and negatively correlated with patient overall survival. The RT-PCR and
Western blot data showed that the METTL3 level was higher in NSCLC cells. Moreover, higher METTL3 signifi-

cantly promoted m°A level, cell proliferation, colony formation, migration, inhibited cell apoptosis, increased the
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mRNA and protein expressions of EMT-related marker Vimentin but inhibited apoptosis and decreased the mRNA
and protein expressions of EMT-related marker E-cadherin in the A549 cells. Furthermore, the contrasting results
were obtained in the A549 cells with the knockdown of METTL3. Conclusion The over-expressed METTL3 in-
creases the m®A levels in NSCLC cells and promotes cellular proliferation, colony formation, and migration growth,
thereby laying a theoretical foundation for future research on early diagnosis and targeted drug development for
NSCLC by targeting METTL3.

METTL3; m°A; proliferation; migration; EMT; NSCLC
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