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m6A WILEFERE METTL3 4% miR-127 4 {6/ a4l
Hilides 2N HL 22 1w i pL o8

B, G, g, s (WNTARBERCRAME, T PEHIM 545006 )

# E: BB 24 N6 PR F (m6A) FHEAAE 3 (methyltransferase-like 3, METTL3 ) #» miR-127 723 /)~ 4a ik
J% (non small cell lung cancer cells, NSCLC ) #m it & P a9k ik R EAn %M, FIRZ METTL3 A~ miR-127 A4z 3E ) 4w il
M B Ve AALE . FiE R A qRT-PCR % #4ml E% M L & 20 i BEAS-2B 15 3k /] &m oL 95 2w i HCC827, AS549 #»
H460 * METTL3 #= miR-127 4 & ik K F; @it Linked Domics £ 3% & 55 i th A% F 5 miR-127 2 R E WA A, 4
A METTL3 A= miR-127 Z [ #5948 % M ; b4 HA60 i te REH ExT AR BG, ik BB mnr Ly h =4,
% % & F METTL3-siR, NC-siR & Control, 3¥&iE%k % J5 H460 28 i 7 METTL3 #o miR-127 & ik; @ikl &,
Lyso-Tracker Red = &, 4.5 METTL3 40 feL & #6957 ; #| Al Western blot #4 PTEN, AKT, mTOR, ULKI, Beclin-1
FamxEankia, ER Ak 4 B 4 i HCC827, AS49, H460 ' METTL3 ABAT &k 4 %1 4 1.35+0.17,
1.54+0.11 42 1.78 £0.21, #A 2 & T E% A Lk 296 BEAS-2B &5 KF (0.9120.11) , 2 FH %4t 5 &L (F=34.037,
P=0.002), 3/ 2m Rt 4m it HCC827, AS549, H460 ¥ miR-127 ABsF &L 5 A4 1.56+£0.21, 1.85+£0.19 = 2.11 £0.25,
BB M b % fm B BEAS-2B Rk (1.02+0.20) 2 F I, ZFA % FEEL (F=28.152, P=0.005) , MR+
METTL3 5 miR-127 3£ R & ik 2 EAR &M (7=0.452, P < 0.001 ) . METTL3-siR #4848 A, METTL3 & A K-F (0.61 £0.15)
4 Control 21 (1.71+0.28) #» NC-siR 28 (1.65+0.19) % F &4k, £ F A %t 5 & L (F=78.357, P < 0.001) .
METTL3-siR 2828 i, ¥ miR-127 %k K (0.48+0.15) %% Control 26 (2.02+0.33 ) F= NC-siR 28 (1.97+0.25) 7 2 3%
T, 25A4%H5FEL (F=105.216, P < 0.001); *( %248 F= Lyso-Tracker Red # &, 4 452 METTL3-siR 48 4m feLB%
PEANEIE S B RIEB R E LI B3 e, 5 Control 284» NC-siR 21481, METTL3-siR #8488+ PTEN, ULKI,
Beclinl & & £k KPR EHF, £FHAL%HFEL (F=62.420~175.615, 3 P<0.001) ; p-AKT F= p-mTOR ik K -F
BE T, 2588 %5FEL (F=148.781, 87.147, 3 P<0.001) . £5it METTL3 #= miR-127 {23k /> &m oL J 55 2 B
AP EaHkdk, LEMNX R ZEAMELM, K METTL3 A B A4 miR-127 &35, 423k E /> 40 S0 % HA60 2o i
A A, RiAFENE TAE S PTEN/AKT/mTOR @34 % .
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Mechanism of M6A Methyltransferase METTL3 Mediates miR-127 to
Regulate Autophagy in Non-small Cell Lung Cancer Cell Lines
WU Yi-wen, CAO Jian-bin, HUANG Wei-jia, HE Ling-yun
( Department of Cardiothoracic, Liuzhou People’s Hospital, Guangxi Liuzhou 545006, China )

Abstract: Objective To analyze the expression and correlation of m6A methyltransferase METTL3 and miR-127 in NSCLC
cell lines, and to explore the mechanism of METTL3 mediated miR-127 regulating autophagy in NSCLC. Methods qRT-PCR
method to detect the expression levels of METTL3 and miR-127 in normal lung epithelial cells BEAS-2B and non-small cell
lung cancer cells HCC827, A549 and H460. The genes co expressed with miR-127 in lung cancer were screened by linked
domics database, and the correlation between METTL3 and miR-127 was analyzed. After selecting H460 cells to be subcultured
to the logarithmic growth phase, the cells with close concentrations were randomly divided into three groups, and they were
transfected with METTL3-siR, NC-siR and Control, respectively, to verified the expression of METTL3 and miR-127 in H460
cells after transfection. The effect of METTL3 on autophagy was observed by cridine orange staining and Lyso-Tracker Red
staining. Western blot was used to detect the expression of autophagy-related proteins such as PTEN, AKT, mTOR, ULK1 and
Beclin-1. Results The relative expression of METTL3 in HCC827, A549 and H460 cells were 1.35+0.17, 1.54 £ 0.11 and
1.78 £ 0.21, respectively, which was significantly higher than that in beAS-2B cells (0.91 £0.11), the difference was
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statistically significant(#=34.037, P = 0.002). The relative expression of miR-127 in non-small cell lung cancer cells HCC827,
AS549 and H460 were 1.56 +0.21, 1.85+0.19 and 2.11 + 0.25, respectively, which was significantly higher than that in normal
lung epithelial cells BEAS-2B (1.02 + 0.20) , the difference was statistically significant (/=28.152, P=0.005). The co-expression
of METTL3 and miR-127 was positively correlated in lung cancer (r=0.452, P< 0.001). The expression level of METTL3 in
METTL3-siR group (0.61 +0.15) was significantly lower than that in Control group (1.71 +0.28) and NC-siR group
(1.65 +0.19), the difference was statistically significant (/=78.357, P < 0.001). The expression level of miR-127 in METTL3-
siR group (0.48 + 0.15) was significantly lower than that in Control group (2.02 + 0.33) and NC-siR group (1.97 + 0.25), the
difference was scatiscically significant (/=105.216, P<0.001). Acridine orange and Lyso-Tracker Red staining showed that acidic
autophagic vesicles and the number of autophagic lysosomes increased significantly in METTL3-siR group, respectively.
Compared with the Control group and the NC-siR group, the protein expression levels of PTEN, ULK1 and Beclinl in METTL3-
siR group were significantly increased, the differences were statistically significant (/=62.420~175.615, all P<0.001). The
expression levels of P-Akt and P-MTOR were significantly decreased, the differences were statistically significant (/#=148.781,
87.147, all P<0.001). Conclusion METTL3 and miR-127 were highly expressed in non-small cell lung cancer cell lines, and
there was a positive correlation between them. Silencing the METTL3 gene can inhibit the expression of miR-127 and promote

autophagy in non-small cell lung cancer H460 cells. Its regulatory mechanism may be related to the PTEN/AKT/mTOR pathway.
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e/ fifide: (non small cell lung cancer cells,
NSCLC ) J2: il v fe o LA 2 A0, 2 AR 4 s
UNIUER S N e ID O RPN O O o S W s
K2y 5 T 1 80% ~ 85%M. L3 fii 9 114 & s A
MERZ RS, HE Ak &3, LPEIE/hal
00 Ji s 1) & L A9t 2R ARG i, I B AR
BB T, BRRAR/IN A g ) o AR B
) B L & A o R AL, X I PR A 97 IR /0N 440 g il
R RS A o EENE L PRER
fif} 3 ( methyltransferase-like 3, METTL3 ) /& I 3L 3l
W) N6 B 1 W LG R Wi 2 A AR ) S B A B 4y, E
mRNA, tRNA, rRNA, microRNA FifAFHKESmAS
RNA S5 Z PSP X N6 BB m6A EF &,
AIE R m6A B IEALAY AR Ag &, 18 3 A ] B IR 2 58
wBZ 5N kAR EPY, A5 % P METTL3
Al DL 1 34k CCNE1 mRNA 3° JEHHIEIX (UTR)
T meA v s R AR i BT A R R B, T A
METTL3 FIAH 56 40 g J5 191 46 14 cyclin E1 #9230k
P20 A g, BE A0 MR, AT B R —
Tl R ems B miR-127 /b A V880 F 09 F 4
i/ RNA, 5 2R 0 & A YIAE ) dnf
5% 1A WS R I R 8 miR-127 105 L v 200 B 0 14 5
FFFWEAE T, 90 98 1k 40 i X F- TNF-o, IL-1 F01
IL-6 AYRERL, MM AR B R it — 2 & e U
HAf, 6T METTL3 1 miR-127 7EE/ N0 i v
5 SR R R B HGE , ORI EE T T
METTL3 F miR-127 7E{E/INH it it 240 At 3 v 9 35
R MEMZEM KR, Bt METTL3 /5 miR-127
X AR /N et 3 W ) R B
1 #M#E5F*E
1.1 ARt % IEE M L 400 BEAS-2B, JE/h

21 o il 9 4 i HCC827, A549 H1 H460 ( X1 [ v
ERMA BT ) o
12 XA 5% RPMIIGAO 35320, TG40 Il i
(Gibico v H] ) 5 PCR 514y ( Lifg A T A T 7%
oy Al A ) s RNA #2 BU &, RNA 6% 53850 &
(At eXEEMEARARAF ) ; WEER, Lyso-
Tracker Red ( 3 = KAEVHERERAF)
PTEN, p-AKT, p-mTOR, ULK1, Beclin-1 H{£& ( Cell
signaling technology /A H] ) ; Lipofect AMINE 2000 2Jfl
Maft i) (2 Invitrogen AH] ) o
13 Fi#
1.3.1 40 M9 1% 3%. BEAS-2B, HCCS827, A549 Fl
H460 4fi a3 H 10ml/dl fifs 4 1 3 e & /Y9 RPMI1640
W3R, W97 F 37°C Sml/dl CO, 0 H 46 4, H
80% MY 4N M FE AT AR, Frdi it IO B
W5, TR S .
1.3.2 qRT-PCR £l 4% 4 g & " METTL3 il miR-
127 3635 0 BIIBOS B0 K0 0 25 2L A i, ™A
Fie R G A0 56 20 B E AT L RNA B9 FR IR, $RIERZS
HE 2 1 RNA FE SRR A, Ao/
Aoson I —FRAE 1.6~1.8 Z[RIEDA] ;i ] S 5
WA A NS —5% cDNA , VAR 20 wl , 3%
SRRV A 37°C 15 min ( SUEERN ) , 85°C 5 s
(St S A R06 RN ) 5 A A S ) cDNA
YE M BIHR 4T RT-PCR 73, § 34K R0 20 pl,
H 1 SYBR Premix ExTaq II (2x ) 10 w1, cDNA
2 wl, EFUF5I94 1 w1, ROX Reference Dye Il
(50x ) 0.5 wl, ddH,0 5.5 w1, SZif PCR 4514
94 °C 5 min, 94°C 30's, 60°C 30s, 72°C 20's, 1§
W35k, 4CIRAERH; RAPOEE 2 PCR AL
1TSEAF 2 PCR A, 05 LL B -actin F11 U6 1R
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METTL3 1 miR-127 N2, #R4E RT-PCR I 454
) Ce i, SR 2722 MR R H L R
AN 35

1.3.3 METTL3 Hl miR-127 A X HEF5E: FI ] Linked
Domic H4E E A $R 7 Ml 5 miR-127 Rk H A AH
KAERHRIEN , Arbr 5 METTL3 [AIAGAH G, K
RICHRITE HH miR-127 5 A WA SR FUFA 7, 4
A METTL3 45 miR-127 145 A1 /)N 40 i fili Jes 1 i
F4) 308 15

1.3.4  4iffAE gy . OO ECAE KR HA60 4H %A
T 6 fLAL, fRAfEA K Eaant, ML A =4,
B % Y 17 R 2% /& ( METTL3-siR 41 ) . B 1 % 35
AR (NC-siR 41 ) 55 X I (Control 41) , %
LipofectAMINE 2000 % 4% 12551 136 W] 43 #E 17 5f ) 5%
Yo REYL 6 b SRR R SR ARSI S, kB YL 48h
Ja R qRT-PCR IEIHIEAL YL L

1.3.5  #0iil METTL3 Zeik X4 F K520 . I i
FEYe . PO SR KN HA60 40ME4EF T 6 LA,
Wigk 48 hm, AW, A H PBS #i B &=
0.01% (IR BER YL, ZiRAOEYLE S min, %G E
BT T 520 nm 3 & OGS BRPE F WS /IMA T A
Lyso-Tracker Red 4 . WX &0 A= < 1] 1) H460 2
MR T 6 fLMr, 553848 hIG, FERFRW, A
50nmol/L [ Lyso-Tracker Red Jet, 37°C 214 T ik
JEG4 (5 1 h, PBSHEYE 2 IKJ5, MIIA Hoechst 33342
YU REEE YL 20 min, PBS VUG 2650 i M gL
A W B A TR R

1.3.6  Western blot &l F W AH OC 8 [ A ik HL
P RIS LA, A AN S 5 o 24
4°C, 12000 r/min BB EER, BCA 5 &K
FES TR MR . AR AR 2R, T2k
i P AR VR B 22— 3 R S AR A loading
buffer, {212 10 min, KE Z2ER/GE L, A
B 8% S, FEAr B L R T 3 em A I
WAERE, IMAEAFES G, 80V H4E, 120 V /05,
HLUKEEHE % NC i 2 h, Wi Wik = iidtil 2 h,
PBST Y. MMA—PL 4°CHFHE 4%, PBST P —
UJa A — 90, =R E 2 h, PBST &k 3 k5%
b2 R G T B, B SURASOWEHA IR, I
FH Image-J R385 AR FIARXS Rk

1.4 %its o4 B SPSS 22.0 /3 ks, e
RSB + FrifE2s (X xs) Foom, ZHMEBFR
FHEADR 2 2200 , 411 W LR LSD-1 46565
FARNES BT Pearson 7%, DA P<0.05 AZERH ST
2 R

2.1 B BE bR gm A6 AR AR ) dm B R fa Be RO

METTL3 #= miR-127 % iA ¥ 5L qRT-PCR A3 il &
7N, AR/INH T R 4TI R HCC827, AS549 Fil H460
I METTL3 AX) #3573 1.35 £ 0.17, 1.54 £ 0.11,
1.78 £0.21, %IE# i I+ 52 40 i BEAS-2B % ik
(091+0.11) WEFF, ZRAGITFEEL (F=
34.037, P=0.002) ., HCC827, A549, H460 #iJfi %
o miR-127 AHXFRIR 53000 1.56 £0.21, 1.85+0.19
211025, $IEH i I 52 41 il BEAS-2B 3%
ik (1.02£020) JRREFE, ZRAFRITFEX
( F=28.152, P=0.005) .
2.2 METTL3 #= miR-127 gk At 5w WK 1, &
Linked Domics 4% & i %€ & B{, METTL3 5 miR-
127 TEfififis vh 263k S IE AR OGP (7=0.452, P < 0.001 ).

14 |- r=0.452, P=0.000

12

10

miR-127

METTL3

B 1 AfiyEs METTL3 # miR-127 FRiEME X
23 MRtk AR BHAE YUY METTL3 40050 15
#% 48 h J5, qRT-PCR % i & #l, METTL3-siR 41
METTL3 3 [ % ik /K F 4 0.61 = 0.15, % Control
ZH (1.71+0.28) I NC-siR 2 (1.65+0.19) i 3
TR, ZRE5FE X (F=78.357, P < 0.001) .
METTL3-siR £H ZH Jif ' miR-127 k7K F K 0.48 +
0.15, % Control 1( 2.02 + 0.33 ) FINC-siR Z1( 1.97 +
0.25) miR-127 FikKF B E T, ZRA51T%
= Y (F=105.216, P < 0.001) , UiHA%EYL 3,
Ff HAMH METTL3 #3A7] R 8 miR-127 Fik K.
2.4 %) METTL3 £k stfm o B vt o %em WY IE
BRI, AMENLR DRSS, LEaPDEHE,
UE WA METTL3 ik, (15 A /Mg, W
K 2A; Lyso-Tracker Red Y25 4, METTL3-
siR 2 BRET (A58, aHH A W/ MAR 55 200 ik PN 3 Tl
REEE, TERLRY A WES A 2 ULIE 2B,
2.5 METTL3 /% miR-127 *} B w40 % & & £ ik
# % v@  Western blot £ I 3 B, 5 Control 2 Fl
NC-siR 21 #f [, METTL3-siR #H 4f Jfi * PTEN,
ULK1, Beclinl & H#£RKFRET R, 275
TR X (F=62.420~175.615, #] P<0.001 ), p-AKT
1 p-mTOR R IR IAKF-BE TR, ZRBA5T
7 X (F=148.781, 87.147, ¥j P<0.001) , WA
3R 1.
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A

Control NC-siR METTL3-siR
B2 #P%H METTL3 FRiAXT4 A B & 3500

PTEN | -,-
PAKT . — —
pmTOR SN
GAPDH Wl e —

N . R\

\SO ,S& fb,"v

c® $C ¥§/«(§\’

Uk — —
Beclinl - we—— —
GAPDH Wl el —

\ . *
ey @«‘Oé\
W

& 3 Western blot il BEHE X & B R IE

x1 M METTL3 3¢ miR-127 ik BEEARIZHEM (x+s5)
e Control NC-siR 4% METTL3-siR 41° F P
PTEN 0.59+0.017 0.62:+0.021 1.17£0.009 112.165 <0.001
p-AKT 1.20£0.023 1140017 0.60+0.012 148.781 <0.001
p-mTOR 0.95+0.026 0.91+0.028 0.53+0.019 87.147 <0.001
ULKI 0.63+0.027 0.68 +0.031 1.22+0.030 175.615 <0.001
Beclin] 0.44.£0.012 0.50£0.015 0.87 £0.026 62.420 <0.001

T AR OA SO L, AR P < 0.05; OQUI I ZERHTLIFEL (P> 0.05) .

3 iTig

Pgeit, AR/INH B 0 K R AL TR A3 4]
PR e E AL, BT R IR 5 58 i AR AL,
Ao EM, WiREEE R Em P, 5
B R BARIRITIIE, ARG 5 BRI, ™
R B W BUS Y. METTL3 /E 5 RNA H
SR, 6 moA BB LI mRNA ()49
AL, HEAMBEE, 5 hIEC &/ 2R
527 METTL3 8 #% miRNA 2 5 i i #2 ', BI
45 WP T METTL3 4+ 5 89 miR-126-5p 7 B 5
Sk R AE N, 458 & B METTL3 #if
il 7 miR-126-5p =18 PTEN [/EH, BH1E T PI3K
/ Akt / mTOR iR MFE , M0 T O0 S 19 &
&, XL RGN T AN HIEIRTT A HARL
F m6A BN FEGEALS . ZHA & s L
METTL3 i &3k UL BRES 5 F1 5t DGCRS i P
(77 2B H T RPE 40 i Hh miR-25-3p 7K, b4k
PTEN 1] fi£ 5% | miR-25-3p (%) f1 845, i METTL3
(1) 3zF 2 1K 3 i 0 1] miR-25-3p / PTEN % ifii 8 it 1
% R 1k 119 Akt (p-Akt) 7K V5| A2 2k ) by, A [A]
PERL T b AL BE Y RPE 40 b (9 41 i 7% 1. SUN
45 UVBE5E T METTL3 78 8 98 o5t JE 4 % RNA 1Y
YEFIBLE, 45 R &KW METTL3 BB E T E R

Fik, HAUS2 ., EVEREE R, HALUH T RE MK
T m6A/DGCR8 it e # T miR-17-92 N T,
VEMTE AT HE ] PTEN J40% T AKT/mTOR 38 #% .
miR-127 1 3 miRNA i — 51, 78 b 40 o 15
SETE, e TR AW SR R R AR T
FEAER M G A, miR-127 L8l 20 20 F0 il
SR Y S R ek, e R T LU R AN e
TR RZEM I Ranpais b, HREpLS T g
S miR-127 YEF T NF-« B %, 520 il 19 & 2
ke, ZHANG 45 "B 5T T A LSk i ik 4 45
Pirh miR-127 5 5% A BEVERBLE], 8 AR5k
SEEG RN, miR-127-3p mlbR AT AR ) L s K i
I AH ¢ & 11 ATG12, P62, Beclin-1 F1 LC3II f¥) 32
K EREAC, AWEWRIEIER; A miR-127-3p X}
AW R S — A B X EE AT CISD1 FkHA
e BEATVE ], CISDI i kA & T 4%
0 T %) [ W 4 AT A AR BRI RERE RS, $I81H] CISDI
{55 1) miR-127-3p 7] GEBEIA A J2& B FiA Y7 87 4k
LR i R A 05 PR T R o i AT 2 K B PTEN J&
miR-127 [ LS5 G705, miR-127 i ik a] LU
] P84 PTEN ik, #E X H R ii# N AKT i 2]
TEACYE S, AKT/mTOR 3l 5845 Sy 20 MO [ Wk 1) 25 it
AR, XHERE M KA & B AR, i
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R miR-127 AR5 S 4 [ AN T, "IRE

SRR . B RORTRRAE R Tk
AW i A Sh S8 % B, METTL3 il miR-

127 FEAE/INR B B8 40 i 8 vh R KK 8 2 T

P A i TP 4 R PSR SR K, R R METTL3 il

miR-127 5/ INAR i e A R RS D AR G, i

PEREHE M (0. RFE g/ SRl METTL3 383k, &

B METTL3 Ml miR-127 FIA/K-FH B2 T, 1]

FFI G BT 2000 % G A /) 40 i il 9 40 it 2 22 4wl

7Ry, JIF HAWH METTL3 52 0] PUF § miR-127,

BE— L P Z A —E N R K R A

5 3 2o Y WE A YA RN Lyso-Tracker Red 4 (7 % 81

METTL3-siR 28 41 il A I /A 22, 15 3 AR 45

BIE LY F WA BHA W £, SR 30 METTL3 £

KA DM A A A i, 50 T R IE & B,

METTL3-siR £1 PTEN £ ik T, J5 4 Al g5 PTEN

YE ) miR-127 (4 B H45 & 2 A7 %, i) METTL3

FE miR-127 N, #1798 PTEN ik; AKT 1

4 PTEN (Rl 5, #0i% PTEN A U] AKT

M2 7K 7, 357 F 8 p-mTOR, ULKI 1 Beclinl J2

mTOR T FHy AR, F3h/KF5 p-mTOR &2 FiAH

5, B iE i METTL3 2635 5K T 4 miR-127,

HETT #4075 PTEN/AKT/mTOR 3l % /2 412 1k 41 i %

I W A SR AL
£& LTk, METTL3 # miR-127 7& 3F /) 41 Jid

i 9 v B B e A, 4R METTL3 ikl LR

A miR-127, (2 e 20 e 2k e, AL R]

fit 5 #7% PTEN/AKT/mTOR {5 538 4 6. (HA

WFFEAFAE—E W R R, 85 Al T AR Ah S

METTL3 Fl miR-127 7EM A S5 238 K7 K 4
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