MR B 2023,29(19)
Journal of Hainan Medical University — 1465

DOI:10.13210/j.cnki.jhmu.20230807.002
9 £ 1 J5 i J1k : https : //link .cnki.net/urlid /46.1049.R..20230807.1550.004

m°A 2 i {2 it 5 e f G SE AT i PD-L1 R1E

Vet B, A g™
(T 35 1 B 26 2% WP i 3¢ B B AT, Y9 73 210003)

[HZE] a 6@ K EN6CFERES (m°A) Biiax AR T A48 14 (METTLI4) A= YTH 4 H3K
#%G1(YTHDF]) st e#Hmmpaigsd a6 AT IO Yw, tTRTE @SB -kl
(PDL1) AA w4 A, Fok . Bid £ REARLFEH KW METTLI4.YTHDFL ## PD-L1 & ‘& %7 J% 41 42
Fo EHTHME P REAKTE, RADFHRNA (siRNA) 48T # 5% e METTL14.YTHDF1 A B
# &k ik, EaF % k2 ¥ PCR (qPCR) B &2 R . $IKMETTL14.YTHDF1 )&, CCK-8 5 3 4 4n e
¥ i gk A, Transwell EBAE M WL B A, AKX @ REN @8 —H L, qPCR A& & K o i &
(Western blot) ## PD-LL1 mRNA =% & & ik, £ % LB AMALLE R 27, METTL14.YTHDF1 4 PD-L1
EERBEAR T SHEE, FKMETTLIAA YTHDFI AR ARK G, THBE MG A T 58 A L
# , A3 PD-LI mRNAF &G £X KPFLEZ FTHE, 4k .m°AFRAEHTALRE T HE @R P
PD-L1#y A R F g B @I IEH AT,
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[ABSTRACT] Objective: To explore the effects of N6-methyladenosine (m°A) modification-related genes methyltransferase
14 (METTL14) and YTH domain family protein 1 (YTHDF1) on the proliferation, migration and apoptosis capacity of cervical
cancer cells, and to explore their correlation with programmed cell death-ligand 1 (PD-1.1) expression. Methods: The expression
levels of METTL14, YTHDF1 and PD-L1 in cervical cancer and normal cervical tissues were analyzed by immunohistochemical
techniques. Small interfering RNA (si-RNA) was used to knock down the expression of METTL 14 and YTHDF I genes in cervi-
cal cancer cells, and the knockdown effect was detected by real-time PCR (qPCR). After knocking down METTL14 and
YTHDF1, CCK-8 assays detected cell proliferation, Transwell assays detected cell migration capacity, flow cytometry assays de-
tected apoptosis, and gPCR and Western blot detected PD-1.L1 mRNA and protein expression. Results: The immunohistochemical
results showed that METTL 14, YTHDF1 and PD-L.1 were highly expressed in cervical cancer tissues. After knocking down the
expression of METTL 14 and YTHDF 1 genes, the proliferation and migration ability of cervical cancer cells was significantly in-

hibited, apoptosis increased, and the expression level of PD-I.L1 mRNA and protein was also down-regulated. Conclusion: m°A

i
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methylation modification may affect the proliferation, migration and apoptosis of cervical cancer cells by regulating the expression

of PD-L1 in cervical cancer cells.

[KEYWORDS] Cervical cancer; PD-1.1; m°A; Proliferation; Migration; Apoptosis

BB R W AR MR T e
MY A A AR R . 2020 A [ E S BT & 9
1107 BET2 0130 6 T3, 43 30l 24 o 4 BR 0 RAE T A
Ky 18.300 M 17.6%0, H /& & 4F I B A 4F f 4k i
. 2022 4F 3 [E [ 57 45 43 i AE M %% (National
Comprehensive Cancer Network, NCCN) 2~ ffi [ &
FUUIR W R S5 45 F 4 b R B R I — 2B YT
Bk ey, PD-L1 fHE (CPS=1) 5t MSI-H/
dMMR I 7 22 VE 852 36 % 1k 8 300 J8 3 — S B
AT B LR P ST SZ AR 1 (PD-1) 4100 44 57 IR 4t
BAHT A+ R (R BH) + 5 A2 I £ DUAR BT (IR 418 55 27
D)o e ) S iR 9T B 7 W A SR TR T Y
% FRO (E R ] PD-1 0 4l 700 8 A4 2% i AL
20% AEAT Y UL TR TN AT B B BR AR YT T
BRI G 2G9N 2B A W b A R B B IR T T
JpEE,

N6- 3 i 12 14 (N6-methyladenosine, m°A)
& i 2 — b SE R FE AL, 570 m°A B i K F- 19 22
o FE—RIVEIEN LA B E SR FEN
FECJeE L SOIR A0 MR AR . mCA B R A AE T A
Y S R B mPA B R S A R S R A
2R O A FT REAE o L& AR S e PD-L1 A R
Y, B REEA RS FE 1 3 (methyltransferase-like 3,
METTL3) f& if % ik % % v X 8 it &
PD-LImRNA 8 m°A B REAG 4 , MM 4% PD-LL1
(2238 I e RR I R RaE ™. e Ah B 5 3 o BT
50T 3L R 4H K 1% (The Cancer Genome Atlas, TC-
GA) Hds £ iy 306 151 B B & 1Y I IR 15 2 F0
M S B R I mP A BB S IR T N
YIAE 2 b 5 S 19 & 2B it e oA S Rg
H AT, m A& i 75 5 B8 K 2R e v i OC B VE B
FEA R, 5 PD-L1 33k i A0 OGP B 5% 1 A A il .
PRI, AS BF 5 UL 58 m° A A AH G 3 LA PD-L1 78
B RS B R IBIE O, IR ER X S 40
WrE TR A TRy s, e H 5 PD-L1 R GA R A
KA, 3 — 20 R B 5 4 T HLL Sy e S0 1Y) e s
B GIR 9T RIR R B 2 3R 9T N 28 AR 0 S ) 4 41t
AR
1 MR AGTE
1.1 — et

SiHa 21 g (b [ F v Rl 27 Be 40 M 22 ) 5 I 4 1 G

(Gibco A 7] ) s RFect e Y ik 7| . si-METTL14 (J7 51
H 5'-CCGACAGCAUUGGUGCCGUGUUAAA
-3") .si-YTHDF1 (J¥ %} 5'-CCUACGGACAG-
CUCAGUAA-3") ,si-NC (¥4 J 5'-UUCUCC-
GAACGUGUCACGUATAT-3") .CCK-8 ik 7 £ .
PCREIY (YW SJ) i8R Ak 2 K ks a5 6 (3
W H EE e B A RHECA R A ) s RNA $2 1
& WiEE S & (£R333-01) i B PCRAG I it
# & (£Q711-02) . Annexin V-FITC/PI 40 §g ] T 45
W) & (S0 13 o e A= ) R A BR A W) ) s BCA
R I R & (R RAEYHARGRAF);
% 1 Marker (#01120923) (Thermo 2% & ) ; % #1
METTL14 Rabbit pAb (#26158-1-AP) ., YTHDF1
Rabbit pAb (#17479-1-AP) . PD-L.1/CD274 Rabbit
pAb  (#28076-1-AP) GAPDH Rabbit pAb
(#KK1102) (¥11g F ProteinTech 24 &) ) ; HRP Goat
Anti-Rabbit IgG (H+L) (#AS014) (ABclonal 24
Al s R B R B R B 2 W (#C1032) | A i TE
(#S1.034) \DAB & 538 7] & (#FDA1010) (¥ A b
R ERHEA AT

12 ik

121 AL A K IERE E IS
U A SRR AT A W D) B oK PR E
REL T P 95 o S AL P g 1 3 BF P, S B MET TL 14
FTEREYLIA (1:300) Habl Y THDF 1 B sEREHT A (1
:300) \PD-L1H s BEHLiA (1:200) M F &, IH
HRP #1125 10 2 HT % 1gG (1:2 000) % iR & 50
min, DAB & @&, IR R Gy, i PR I K £ R, 45
SR (IR R 22 Y 40 M A% Ry i 6, DAB i 3 1 P
T ARE M),

1.2.2  SiHa 4fi jfa 3% 5= F%% % SiHa B 51 40 i 1]
0% B4R LT A 1% WP A S8 R IR L 9%, B
T37°C, & 5% COMEEFRAh . Fegeni— K, &
ot PR AE AR L A9 A T 804 K Y SiHa 41 i 4%
Tt F 6 FLAR , 130 40 i 3k 3 29 50 % B fl 4 B2 i) 45 IR
W ol R e oWl A b B O AT /D T R RNA
(siMETTLI14,si-YTHDF1,si-NC) %3¢, 73 &
S8 4 (siMETTLI14, siYTHDF1) A1 X} B8 41
(si-NC) , Bt AR F2 4 15 9% 48 h #E4T RNA K46
B AR 72 h AT 8 LKA

1.2.3 CCK-8¥:A I SiHa 40 M (955 /1 BU# s s


Chun
高亮


7]

SRR mO A U R 32 R U I B R B 9 B PD-L1 R ik 1467

b 5 B A K WA SiHa 4088, AL 45 siMETTL14
si-YTHDF1 525 4 (243 35 5% 0,24 .48.72.96 h)
Fsi-NC X BE 4 4300 31 %5, o8 4% 48 J ik B2 oy 3 10°
A /mL, I HERS #5100 L 40 M 2 W /FL B Fh T 96 FL
Hrvh, B 2H 20 i 15 3N S AL L T 37 °CL % 56 CO,
KRR P BE SR o R 4 M W RE S, B AL A 10 pl
CCK-8 ¥ W , 4k 2L k¥ S0 7 3 h, i A5 4T I %2 450
nm P K AL & FL OB . 48 5 #IH GraphPad Prism
8.0.2 8 A1, LIS 1] (h) Ay # b, 40 M 7% 77 (OD450)
E N, 2l A Kt 2.

124 gPCR ¥ # ] METTL14, YTHDF1 f1
PD-L1 mRNA £k BUiE YL J5 19 SiHa 40 ift | 4%
HERNA 48 30 7] & U8 B 15 32 U RN [l A3 X
T iy 45 B RNA A W B R0 2 B2 s i A7 300 5 558, 4R
J AR 2 i PCR A il 38 57 & 136 B 3 47 PCR [ .
L GAPDHE A W & B, H EUE 5 W A
5'-GAAGGTGAAGGTCGGAGTC-3', FiiFs|¥h
5'-GAAGATGGTGATGGGATTTC-3" ; MET-
TL14 E3## 51 % N 5'-AGTGCCGACAGCATTG-
GTG3", FiF5I ¥ M 5 -GGAGCAGAGGTAT-
CATAGGAAGC-3' ; YTHDF1 & W% 51 ¥ K
5'-ACCTGTCCAGCTATTACCCG-3', s 19k
5" -TGGTGAGGTATGGAATCGGAG-3',PD-L1
S5 -GCTGCACTAATTGTCTATTGG-
GA-3", FiFsI¥ 5" -AATTCGCTTGTAGTCG-
GCACC-3",

1.2.5  Western blot i £ il METTL14, YTHDF1
M PD-L1E M RIL AR FRH B P )5 19 Si-
Ha 4 ff1 , H1 4% 100: 1 Lt ] e i 9 RIPA 2 i 5
PMSF (118 G W 22 i 40 B, 32 0S8 1, 4R BCA
BN S EREEOWRERETE -1, REE
100 “Crmy i~ xf fr 4 28 1 A7 s v o i | &
150 V L ¥k 90 min 2 A7, 28 15 Wy 5 0 o1 ) K ity 5%
1B LYK, FH 250 mA HL R R5E 1 h, 500 AR A 5 5 P
1h, #XJ57E PVDF & i fm e bt METTL14 H 5
BEPTR (1:1 500) , et YTHDF1 B s BE Pk (1:4
000) , fie T PD-L1 F5g BEHL 1A (1: 600) , S bt GAP-
DH B g BEHT AR (1:1000) ,4 COKF M E E K . WK
H , TBST i &t ¥ — ¥ , 76 PVDF JE I 4% 22 35 n
HRP #512 #9 1 3£ 3t % 1gG (H-+1L) (1:5 000) , % I
EE L h, BEME . BJ5 B B ECL fb 22 R OL W,
A 2 B E R G Bt AT B g, oF R &
K4 .

1.2.6  Transwell 3 % & I SiHa 40 i1 19 iF 7% fig
WG L J5 (1 SE B 2H (sitMETTL14.si-YTHDE1) Al

XFREZ (si-NC) 20 M, FH 9 & 1 g s Ak, 3R 148,
R A0 it % Sk 3 X 10° AN AR E /mL, in A 200 pl. F
Transwell /N & B = J , B 1 A 600 pl &%
20%FBS 1y DMEM ¥ 2 e TR & b, 8 T 37 C,
5% CO, R FRHT T 15 35 48 b, FH T8 5 F AR 25 488 25 /1N
FEWNEBAITE AN, A 4% 2 2 H R E R R
il € 20 min, F /i A G5 & 58V TR TR R DG G 6 15
min, PBS WUk, fF AR T )5, B T 25308 T4,
It H Image] B AF ¥E47 52 &, GraphPad Prism8.0.2 4k
PF AT B o b e A

1.2.7 W40 M ARG I SiHa 240 M (9 08 T L B
S8 4 (si|METTL14, si-YTHDF1) A1 X} B8 41
(si-NC) 2 Jifs 25 [ il 1 Ak, T0%% 19 PBS ¥k 2 3 , 25
O, I AGE K R 1 X Binding Buffer & 40 g , i1
B, AR B R 1X10°4 /mL . B SR A (2%
& FITC B PILYAS FITC-PIXUEE) I
X B (75 (48 FITC-PIXUYL A ) , B4 ¥ 100 pL
20 B B, YL A 2 i i A S pl FITC 15 pl PI,
UYL [ A5 ul FITC #5 pl PT, %8 i ke G i
B 15 min, 25 3 J5 A 400 pl. 1xBinding Buffer
5 mL i X, 7850 IR AT, 78 T =X 4 L 4 A A
40 B 98 T 45 O, B¢ 5 FH FlowJo 10 #4745 - 43 #7 .

2 #5
21 METTL14.YTHDF1.PD-L1 7E ‘& %l %5 40 2

LT

3 3k B S 2 SR I R R A 2R AT e
ALY e, 25 0 8 B0, A LT IE e A1 2L, 8 ol
HEEAEA P METTL14, YTHDF1 . PD-L1 ¥ &
FEERL, WK1,
2.2 MHEMETTL14.Y THDF 1 #0] SiHa ZHiih 1t

T #F5E METTL14 il YTHDF 1 78 8 8
) /E F . #£ SiHa 40 Jf1 ¥ & {8 METTL14 F1
YTHDF 1 33k, [7] i 4 B A o BE R O i L xof
R, 2 HL - I Tl B W 58 e e k% (181 2A) |, Ol i
qPCR 2 i#f — 2L 5 UE IR O] (P<<0.05, & 2B) .
Bk METTL14 1 YTHDF1 J5 , CCK-8 52 5 46 1l
METTLI14 #1 YTHDF1 X} SiHa 4 il 4= 4 19 5 i |
45 RH EUE METTL14 #1 YTHDF1 %355 , Si-
Ha 4 Jifd (1) 16 1 1 25 B AR (P<<0.05, &1 2C) .
2.3 @ik METTL14 . YTHDF1 ikl SiHa 48 i 1Y
%

E— 458 METTL14 YTHDF 1 % & 5 40
i iE# fE 1 A9, @k METTL14 . YTHDF1 )&,
K A Transwell 4 i 1T £ 52 56 46 0 SiHa 40 J@ (1) 1F
BHe 1. 4R TR X T si-NC 4 ,siMETTL14



1468 ¥ rEE B4 Vol. 29 No. 19 Oct. 2023

Bl #REANLEHKNMMETTLI4A,YTHDF1.PD-L1%& B &AL R REKE
Fig1 Immunohistochemical staining for the expression levels of METTL14, YTHDF1, and PD-L1 in cervical cancer tissue

A5G BB I UL SR R AR s B - S5 5O R ik PCR 35 TE AR AL 5 C: CCK-8 IL A ) SiHa 20 Jf3 i 14 .
B2 Ai{E METTL14.YTHDF1 3t SiHa 40 B i& 14 89 5
Fig 2 The effect of knocking down METTL14 and YTHDF1 on the activity of SiHa cells

2N si-Y THDF 1 21 /) 40 i i 8 % i B Wb, (P TSR] P B SiHa 40 T B RE T .
<<0.05, % 3), WL METTL14 . YTHDF1 #] Lk

3 BE METTL14.YTHDF13¢ SiHa 40 BT % & 1 B9 52 1
Fig 3 The effect of knocking down METTL14 and YTHDF1 on SiHa cell migration

2.4 [k METTLI14.YTHDF1 {23# SiHa 40 jg (% Ha MM 8 T, 7E fffk METTL14 . YTHDF1 5,
e - F) o 2 A0 AR T SiHa 41 TR O . 45 R
J T W METTL14.YTHDF1 J& % 5 11 Si- R LK METTL14 . YTHDF1 J5 , SiHa 40 i 08 1=



7]

SRS mO A B A R BURS ( 14 5 FIAE A OF R PD-L1 Kk 1469

Boe I W3 £ (P<<0.05, WLk 4) .,

7R SR TE R AN, 72 b R BR O MLBE A0 B 1AM, AR SRR R A0, A R RO I T A

& 4

BE METTL14.YTHDF1 J5 %t SiHa 48 i1 )/E - 89 5% 1

Fig4 The effect of knocking down METTL14 and YTHDF1 on SiHa cell apoptosis

25 Wf& METTL14 ., YTHDF1 #l #| PD-L1 fy
ik

i b qPCR ¥ K Wl @ ik METTLI14 #1
YTHDF1 J5 % PD-L1 mRNA 3 A5 59 5 0 , 45 %
/N, B METTL14, YTHDF1 % i% 5 , PD-L1
mRNA [ 23k B i T ¥ (P<<0.05, B 5A \B) . #—
& 8 13 Western blot & M @ Ik METTL14 #1
YTHDF1 KIk G2 E 0 PD-L1 & 1Rk, 45
7~ ,PDL1 & A RIL WA METTL14 #il
YTHDF 1 ) @ A6 i B & F 9# (P<<0.05, & 5C .D) .

AP METTL14 5 PD-LImRNA i %35 K F ;B i it Y THDF 1
JG PD-LImRNA #9335 KF;C: At METTL14 5 PD-L1 & H B
FRKFE D AR YTHDF LG PD-L1 & (1A Rk KF
B 5 E{K METTL14.YTHDF1 3 PD-L1 3% R %M
Fig 5 The effect of knocking down METTL14 and
YTHDF1 on PD-L1 expression

3 itig

B SR AL SR YT R TR Oiltleyy . E
JUAR, — S5 1 80 1) 24 49 o F 8 500 TR 9T
N ) I A5 PN R A R R R R A K 2 R
33X 6 2 W R LS UK v Tk R S0 A0 ek 20 X
EH AR 0 ES . FEE AN TR R A g
BRI 3o 5 5B B R T K T IR T O vk A
FTIZBESE. MA B R A PD-1 0 5 R 48
(pembrolizumab) Sl B AN & AL [ 7 PD-1 4
F B FRA LT, S 3R 97 A 35 W7k B U R T 1
WF g s BIF S N B AR A 1 X R S R i 4
SR RE AR R AT 43 M7, & B2 3tk % & i 3 A
RAVGHNBZEEIRO L EME R PO LIESEE
BRI R T — RV E YR EY N E
B IR 9T B TR R Ry kY S AR B ST
i G R 2 Sk A e £ 1 W88 mOA 8 M A 6 R Y 3%
METTL14.YTHDF1 Fl 4 246 A 25 PD-L1 76 5
095 A1 23N OE R e S A ) Rk AL, & B
METTLI14 . YTHDF1 fl PD-L1 7 & #i 9 21 40h &
F R AR I mOA M OGS R i A = (] L
A — E B A SR T R R S Y 2F RO
Wi o

m°A T LA A o AT R 9 s 1 R R AER
[vi) Jif g v A7 2 N ) 0 8 9 4 0 4 3k 32 B B iR
JERMI 2 . IR RS W FE 2K 11 14(Methyl-
transferase-Like Protein 14, METTL14) & /# 1k m°A
& Y 2 28 W R 2 — L ZEfE L m°A 7E RNA |
(1 H A, A5 AR e M B IS RN B R A O T R
A BB . 5 &M METTL14 5@ i {2 i
YTHDF2 Dk m°A & i 4 it 1 75 =X R g 15 ‘302 R 3%
P2 (Siah2) 72 IR 45 9 b 2635, 1 Siah2 (19 23k 7T
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Pl PD-L1 M ik, [, #F 55 38 & B Siah2 ik %
K 4 i g %t PD-1 40 i 50036 7 5 Sk SRR HE IR SE T
MET T1L14-Siah2-PD-1.1 35 il 78 & i 42 58 36 97
M FEAE Y . BeAh B 98 A & BT B METTL 14
4[] B BB 5 PD-1 4001 50036 97 7T A 280400 ol i Jeg ik
B85 G B IR T AR e B AL A 0 MET -
TL14 7] 2 4% il g i 36 55 vh CD8+ TIL 9 47 5% , fifi
S OE FRE X SR E TR YT BOR Y . Y TH &5 M B R % R
H 1 (YTH N6-Methyladenosine RNA Binding Pro-
tein 1, YTHD1) J& —Ff 5 m"A & i #1 ¢ 9 RNA
454 E ML 5 mRNA E B m°A 45 4 8 5
mRNA (1§ 35% . A WFFEIE S, YTHDF L il B /)
SRR A8 B A RIS B e R 00 R PN o S R T 4
5 K CD8" T 4t M iy 8% B o, AT 22 30 1 B 48 A 11
o RN . PR, BFSEE i T Y THDF L R 8EA
PD-14M#15) , & 3 YTHDF1 BL m°A 4 #i i 75 = 94
AR S IR A i e S I A AR Y A HE T R 5 T
B S K A A5 R B VR T RBCRY . ALKB [ IR ) 5
(AIkB homolog5, ALKBHS) 1F g — Ff 5 2 () m°A
25 W S4B, X mCA 3R Ak 4 0 & BE, PD-LL
mRNA 2 m°A & i (Y B2 88 0, W 8 A 1 ALK-
BHS5 7] 38 12 2 45 i 983 248 B PD-L1 A9 & 3k ke il T
20 6P 4 8 AR R R L S sl gk LI IR
ST B A meA B SRR TR IR YT O R R AT I R
IR i 988 G 92 T 24 B4 BT LB o AR S ) i R A g 1
BARYT TR RE TR YT o OB aE R (P 7R B S0 F 5%
AT & R B PRI, B B R AR R S
B S IRTT AR a5 0 Ve AE AR T HE ASORTA RO 6 O 2K
AW 5 1 0 o A B U A1 20 & B mCA & i A
KR METTL14, YTHDF 1 F1 4 5 K A o5
PD-L1 ¥ W mEk, ARIKIKFEMIEHE, Z
J& A€ SiHa 41 iy @ lk MET TL14 1 Y THDF1 %
B9 223k, 3 CCK-8 3L & | Transwell 32 56 | 410 B i
RSB I IE METTL14 ., Y THDF 1 %55 25198 40 i 2
AEM 2, & BRI METTL14 f1 YTHDF 1 7] & 3%
Tl SiHa 40 A (4 38 58 AT A%, 12 2 SiHa 41 i ) 0
T, [Al 38 i qPCR Fl Western blot % 56 IF MET -
TL14 . YTHDF15 PD-L1fAH &1k, & L PD-L1#Y
FRAKEREE METTL14 A Y THDE 1 R 98 ifif F 11K .
AL, A 58 15 Y m°A A 2GR 35 I+ METTL 14 #1
Y THDF 1 I 35 52 W 5y 29096 240 M (4 T fg , JF 38 i 412 F
PD-L1 Y 3 35 o 18 1 5 30098 1) & A % e I f 92 it
2y, AR AL A 75 B — L IR A SE . A B 5Tl
HeP METTL14 #1 YTHDF1 0] G 2 $8 5] i 98 4 93
XA AT AT S50R0 o, b ] BB 2 O 2 'y S99 VR

I7 R TE AR 25 AR AR W bR A o R Ok AT o B X
METTL14 & YTHDF1 #8 & (49 /843 7 300 1 300 36 4
PD-L1 #1550 2 478 S0 36 97, 308 o A MET -
TL14 8 YTHDF1 B4 PD-L1 1 2 ik 3 % 1% f 9if
IRITZ 3 NS

e & TR EE Ui

A 51T T TR AR R e BB R
5T S B ST BN A B S SR s SRR - 67 T 4 S0
S il FER A B

FRA AR WA AR 252 0P8 OC &R o
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