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[ Abstract]  Objective To investigate the effect of YTH domain family protein 1 ( YTHDF1) on apoptosis and oxidative
damage in H9¢2 cells under hypoxie reoxygenation (H/R) conditions. Methods The H/R model was constructed with H9¢2 cells.
Cells were transfected with YTHDF1 small interfering RNA (siRNA) and overexpression plasmid, and cell viability was measured by
MTT colorimetric assay. Apoptosis, superoxide dismutase (SOD) activity, malondialdehyde (MDA) content in cells and lactate de-
hydrogenase (LDH) activity in cell culture medium supernatant were measured by Hirst staining and flow cytometry. The protein lev-
els of YTHDF1, cleaved caspase —3, Bax and FasL in the cells were determined by Western blot, and the apoptosis and oxidative
damage of H9¢2 cells in the control, H/R, YTHDF1 gene interference and overexpression groups were compared. Results LDH ac-
tivity and MDA content were significantly increased, SOD activity and cell viability were significantly decreased after H/R injury
(P <0.05), and the protein levels of YTHDF1 in H9¢2 cells were significantly increased after H/R treatment (P <0.05), YTHDFI
interference alleviated the morphological changes caused by H/R injury, and YTHDF1 overexpression increased the morphological
changes caused by II/R injury; cleaved caspase —3, Bax and FasL protein expression was significantly higher after H/R injury treat-
ment than in the control group (P <0.05), cleaved caspase —3, Bax and FasL protein levels were significantly lower in the H/R +
pcDNA3. | = YTHDF1 group than in the H/R group (P <0.05) and cleaved caspase —3, Bax and FasL protein levels were signifi-
cantly higher in the H/R + pcDNA3. 1 - YTHDF1 group than in the H/R group (P <0.05). Conclusion Downregulation of YTH-
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DF1 inhibited the up — regulation of cleaved caspase —3, Bax and FasL protein levels and decreased oxidative damage in H/R — trea-

ted H9¢2 cells.
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ZH, whAH (H ZH), H$ai H/R 24 (H/R 4H);
YTHDF1 /]y 4 RNA ( Small interference RNA,
siRNA) #% YTHDF1 53 25 15 Fobr 6 4t HOc2 41 g 52
55 A 5 #H: control ZH. /v RNA — 3¢ Xt HR 2H
(siRNA #0) . /N RNA T 440 ( YTHDFI — siRNA
H) . ZSH R4 (peDNA3. 1 ¢48) 1 YTHDF1
Feik4l (peDNA3. 1 — YTHDF1 41) . H9c2 41l jfs 2%
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1.6 SCEF7Y6E 8 PCR (Real — time quantitative
PCR, RT -PCR)

A TRIzol iR 57] (47735 A33254, Ambi-
on/Life Technologies 2y ], ZEE) MAYMEAES #5)
B RNA . BB RNA Vf# 75 JC RNase /K A i %
F N cDNA. #X 5 {di Al FastStart Universal SYBR
Green Master #1715 RT — PCR, &7 FEiLH A 4
Wo RA2 ARSI B RE DR AEXT B N 45 52 56
2HZ [E) I FRIBZE e o
1.7 Western blot ST A FEKIA

Wk HOc2 M1 240, KM AE 10% SDS —
PAGE #8Jz | LL 80 V 4355 45 min., ARPEFSEYL (4
B ETR H B T RbR G VI RIS . TSR E
AR B R AW IR LR (A IS 88520,
Bio —Rad 2AH], £EH) /&, M 5% Biis4¥5 (PBS
MiBE) EHT1 ho % 1:1 000 LL@I#BEPL B — actin
bk (A= HtS A2228, Sigma AR, EH), &
1: 600 i B¢ YTHDF1 (A2 774tk 5 ab86671, Abcam
svA], YLfE) . Cleaved caspase — 3 (4 7= 4t 5
AF1150, BRKREPFFLAF, TE) . Bax (4
FEHES AF0054, A RAEYRHL AT, HE) F
FasL (ZE 774t 5 ab270894, Abcam 7% Hl, #i[H)
Pif, 4 CRrEIA G, HPBS PRk 3 Ik, 5=
Pi—EZIEHE 1 he JS MG ER ECL 5] (A4t
5 11668 — 027, Millipore 2y &), fG[E) #id4b2®
RGCRGH I 4547, #H Quantity One
(15 BR32047, Bio —Rad 7], £E) #HI7OUH
B, LIEBREFRIE, PGS RISEL S B -
actin JERIXKIE, LETE 3 K,

1.8 FLWE i = B ( Lactate dehydrogenase, LDH)
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SESRVPAL AT FE R . £ H/R Ab PR S W AE 41 i 15 57
YV EVEWR, IR A R R R L (RS
D2248 , Invitrogen 2y 7], 3EFE) £ 490 nm B 3K
FFE LDH /K IfE T E & .

1.9 =S4y L ( Superoxide dismutase,
SOD) FIN & (Malondialdehyde, MDA) i

H/RAEFL3, 6., 9, 12 h )5, B0 IEE 4R
HERESLER K B AR AL TR = 5% 13K, et iE
LEE O A RIS W R SRR, FEH TR SRR sE
B o A BRI AL AT H R ST IR A AL SOD 1%
PRI &, BRACE bE 2 R DI 2 MDA JEM:, LR
Hw 3 K,
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B HOc2 4 fifd $2 Fh 7E 24 FLEE IR M. YTHDFL

YTHDF1 »f H42 5 A5 /5 HOc2 (0 LM M 7= B S AL L 38 B B il

THrokad kA S, KA Hoechst 33342 5]
A (FET77HES 62249, Invitrogen 2N 7], ZEH) Ze
SRELANEIE T . A 37 C RGPS 20 min, FJ PBS
VEBANE, JHMEAYOLE B RMEE (RIS 1XT73, O-
lympus 2v&], HAS) #4704, (R3E 3 4-4H i o0 Ah
157 DR3P 9 40 M 30 A T SO OB -

111 GEiteErek

SR SPSS21. 0 Ge il 2 AR AT 8ds s b 1T
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220301, HEEEECR ] SNK — ¢ #5856, LA P <0.05
2R HEGI2ER L
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2.1 H/R R[ERHEl4AE5E F7 . LDH. SOD A1 MDA
K

H/R T80 HOc2 21 ja 1Y) 441 H 35 M AL 25 SR &
], H/R AT RMRHE P 7 5| R 4 RS T BT
f& (P <0.05), H/R 4B FHS 400+ LDH i
FNREFRWK BV, OS5 — A 4E s, Bl
& H/R I HIER BEF S (P <0.05), MDA 7K
Pl B s TR AR S A T =X e (P <0.05) 5 con-
wol ZHAH LL, B4 3 h J5 Bl & & &I ) 5 2t <,
SOD WG B E L (P <0.05), WK 1. Hit,
ERE H/R 6 h VBN /523008 M i & k.
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Control  H/R3h  HAR6h HR9h HRI12h Control  H/R3h  H/R6Hh HR9h HRI2h

7£: 5 control AHE* P <0.05, * * P <0.01
1 H/R A[EEFE] HOC2 4AMUTE 5. LDH,
SOD #Fi1 MDA 7K~
Fig. 1 H9c2 cell viability, LDH, SOD and MDA levels

at different times of H/R treatment

2.2 FRYLEHE NS YTHDFL 194 H 3Rk
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S T control 2 (P <0.05), WWE 2,
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IKF
HOc2 i 48 K H/R A3 55 41 g v YTH-
DF1 ) mRNA FI#E = /K W& T OE W K538 1
H9e2 4lifits (P <0.05), WHE 3, X/~ YTHDF1
TE H/R AbPRIS A HOC2 U 2k FiF .
2.4 YTHDFI Xt H/R 4bFEAY HOc2 41 i 1= 50
HOc2 4ififl IE H 2 ATFAR, PS4, ULE 4A,

YTIHDF1 mRNA
iR duy s

E: 5 control 4 % * P <0. 05

H/R 545 S Sa B B ek 2e, A3 45 40 1 W4

AAHML I MR SE, LI 4B, YTHDFL T ik %% T
H/RS [0 41455, ULIE 4C, T YTHDFL 3%
PEHIR T IR SRR GG, LI 4D, pista
MR %5 R BR H/R ALBEVE S T AN AT, WA
AE ~ 4F, YTHDFL F $ 35 53 BLWE 7 3% 16 1, T
YTHDF job 225 002 JF T A0M 9 0 12, WLIEL 4G ~
4H,

B2 FEYLIER LIS YTHDFL (48 B 3255

Fig. 2 Protein expression of YTHDF1 after transfection into normal cells
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Fig. 3 Expression of YTHDF1 in H9¢2 cells after H/R treatment
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B 4 YTHDFL %f H/R Zb3 5 H9c2 20 LA T B4 5 1
Fig. 4 Effect of YTHDF1 on H/R — treated H9¢2 cell apoptosis
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2.5 YTHDFI1 J[H%F H/R ZbHH ) HOc2 4y 1
JE P& TR 1 cleaved caspase —3 . Bax £l FasL 520

H/R 2H H9c2 4ijigH cleaved caspase —3 ., Bax #fl
FasL P /K F R ZE = T control 2H (P <0.05);
H/R + YTHDF1 — siRNA ZH 4l i /' cleaved caspase —
3. Bax fll FasL fUEEH /K FREFMT H/R 4 (P <
0.05); H/R +pcDNA3. 1 — YTHDF1 £ LA | 3 FfiZE £
TR BT H/R 46 (P <0.05), X#” H/R
AEFHFHES T H9c2 4iffiHh cleaved caspase —3 ., Bax #ll
FasL 25 7K F-FH=, M F 8 YTHDFL /] Ui H/R
AEFHE 2 H9e2 AL cleaved caspase — 3. Bax #l1
FasL ZH 17K 19 B (P <0.05), LS,

2.6 YTHDF1 %t H/R 4b ¥ f#) H9c2 4 il MDA |
SOD F1 LDH 7K [ 5 i)

H/R + YTHDF1 — siRNA 2 H9c2 4il fi tf MDA
TrEMIE IR EWE S LDH KPS H/R 4
(P <0.05), T H9c2 43 +p SOD &4 W 3w T
H/R4H (P <0.05); H/R + pcDNA3. 1 — YTHDF1
ZH MDA & BRI SRR B3 LDH K7 W33 & T
H/R 4] (P <0.05), mgijg SOD 35 H0H AL
H/RZH (P <0.05), X7, /R 4 #H &F S
HOC2 4 fis AL IR 7, T F 98 YTHDFI AT 1L R A%
H/RTESHY H9c2 A it , WK 6.

SOD(Ulg)
MDA (umol/g)

Y: 5 control 4 * P <0.05; 5 H/R 44" P <0.05

YTHDF1 X} 48 2 AR /5 HOc2 2L LR IR T R A A o 3 B 2l

QV\Q.\
N SNB
S ‘ SUn ede”
\ R W Wi

Cleaved caspase-3

Fasl,

B-Actin

s = Control 41

s F/R+YTHDF1-siRNA 41
s H/R 40 :

» H/R+pcDNA3.1-YTHDF1 £

#
#
|

o

E

o

i

|

Cleaved caspase-3 Bax Fasl,

. 5 conwol 4 HE* P <0. 05; 5 H/R 41 HLE*P <0. 05
5 YTHDF1 F:FEX H/R A5 H9e2 4ufyH v238
B cleaved caspase —3 ., Bax Il FasL §20
Fig. 5 Effect of YTHDFI1 on apoptosis pathway proteins
cleaved caspase —3, Bax and Fasl. in H9¢2

cells after H/R treatment

40

LDII(U/L)

6 YTHDFI1 % H/R 4bF H9¢2 4iififii MDA | SOD Fi1 LDH 7K (15 i)
Fig. 6 Effect of YTHDF1 on MDA, SOD and LDH levels in H/R — treated H9¢2 cells
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MDA f52ma, HESE T .01 H/R F57 45 %800 JUL 4 i 4
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LDH ZKSP-W T, /O LTI & 2R Ak s, i i
YTDHF1 J5 o] AER SR fi L3RV, vd Ak i,
RO LA EH

L4 YTHDFL F1 hnRNP {4 m6A [
TR AR B AN IR Y AH B B R W o AL . YTH-
DF1 A0 YT521 - B [ USS5H4 38009 8] 2 K Y
R o ZE A AE G HAE YTH 4544 88 _E 59 ff <7 57
FrALUL] m6A, AT A 355 57 U iy JE PR A T
CLA WFFEUESE m6A FE H/R WO JULAHAE B Wb (46 RS
Fe M2 5 ki PO UL i AL o {EL B 3 AT IE 52
m6A YU EE 0 YTHDF1 760 JEFR RS . S A A4
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R ER . AR ESEUESE T YTHDFL 78 H/
R ACFE S5 0 LAR B A 3R 35 B, B R
By, "N YTHDF1 ®) LLAT] H/R AL .0 AL i
cleaved caspase — 3., Bax Fll FasL & [ /K18 _E o
HABWFFEIESS, YTHDF1 35 4 £ 258 &L 5 mRNA
M moA A gh G, ERMERE .. 2 RS
G IR A FE AR B R . Zhang 25701 5k
Fa th mO6A B4 XS/ R ) Mad e e, YT-
DHF1 & 55R ry/)s BRX 25 (8] (1212 58 77 Fn &b A1 i)
U 2, [FIAT YTHDFL 34 G2 98 5 51 598 40 i b
EIF3C [ 235 F AR B4 ™ o

JUo FT LA JHE 0 T 2 e 0 PRE TR0 03 R A 1 T
WA, ZR M TR A EE. BRI T
A S RIEYT RETCE B A O W P 80 7 T 08 1 T
JEUERHIESS, (H—LE i &M 7T Hx —il
FRTETE 1, Cleaved caspase — 3 Ji caspase 2K [
FIGIR G, AR T BATH T, 7ESZ2 31401
PRR G D 3 0 TT AIE A A EAn e gE T & A=Y
Fas — FasL 5597 /2 B & 2 AR (anabk B2 4m At A0 | B2
4HpE) rhZmMSE T E S R T, AR T A4
PRTFI1 44 S % 1 170 97 B J5U ™ 0 Bax 2 Bel -2
HHORBG MR R, HERE LHEERHERETE
AP, AW T HOC2 i H/R BiR, %8
YTDHF1 7£ H/R 4b3 5 i HOc2 4 g vh ik LA,
I H HOC2 40 i 4 56 15 PR FEAR, M08 TR T,
ANREH caspase — 3 3G ALK SEFHEy, Bax Al Fasl &
BT . @i RNA T34 R T 98 YTDHF1 f5
EH, Mk YIDHF1 7] RLREAR H/R 4b 3 1) H9c2
IR To AT, 25 B AT, HO9e2 4HAH H/R A
il YTDHF1 S5 PR A] 58 5o [ 1K 28 #0812 7K 7 DA T
PRI LA, 3 YTDHFL .0 LB iGa VE
HET S
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