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BE B9: @RS miad iRt miR-1298 A B FotkAb Z2 345 69 RV AE R . F7ik: bl e & A Ao SUBR L AL
(LDH ) m o, -1 % 74 2 K &, PC-12 4w feuAs 234 / A (OGD/R) & BE80R | F b R A 52 i 3¢ 568 & PCR(RT-qPCR) &) 2m it
miR-1298 #) % ik 2 F . 4K 41 %5 F miR-1298mimic . mimic NC.miR-1298 inhibitor #= inhibitor NC £ X & PC-12 Zm e % , #m
mimic.mimic NC.inhibitor . inhibitor NC #j %5 42k %, #2213 OGD/R & 22 )5 ¥ 4 it 5 % Control 26 . OGD/R £8 .mimic 28 . mimicNC
28 . inhibitor 28 4= inhibitorNC 48 , 7 X, 28 A A K20 PC-12 2@t )8 T 64915 DU, %, 9% ¥P i 1%, 35 (Western blot )44 &-20 PC-12 4m e
ATHXEEG B# e -2 A E(BCL-2)4= Bel-2 48 49 x B (Bax) R & #9150l 5 : PCI12 wfe i OGD/R 4325,
A% %5 Control 1369 2 F % H LDH i & %90 2 EJ+(3 P<0.05); 2% m jt & miR-1298 482+ % ix 3 9] 4% F Control 41
(P<0.05), # % 24 /J\AfJ& mimic 28 %8 J& F miR-1298 #9485 & 2 W 2 % T mimicNC 28 (P<0.05);mimic 28 2@ feL 8 o FAK T
mimicNC 41, /7 inhibitor 28 48 J 8 ©— % & -F inhibitor NC £8(3% P<0.05);mimic 2845 BCL-2 %A 4 mimicNC A4+ % , @ BAX
#i5% T, inhibitor 215 inhibitorNC Z8484 , BCL-2 &5 T, BAX £k & LJF, £ F ¥ A %3t 5 & L (34 P<0.05), FiL:
miR-1298 i i #7429 f 8 ik 22 PC-12 4a i, OGD/R #3445 o
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Effect of miR-1298 Expression on Oxygen Glucose
Deprivation/Reoxygenation Injury of PC-12 Cells and its Mechanism Study*
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ABSTRACT Objective: To investigate the regulatory effect of miR-1298 on hypoxic-ischemic nerve injury by cell culture in vitro.
Methods: Firstly, the modeling effect of oxygen glucose deprivation/reoxygenation (OGD/R) of rat PC-12 cells was determined by cell
activity detection and lactate dehydrogenase (LDH) cytotoxicity. At the same time, the expression difference of miR-1298 was detected
by real-time fluorescence quantitative PCR (RT-qPCR). The miR-1298mimic, mimic NC, miR-1298 inhibitor and inhibitor NC were
transfected into rat PC-12 cell line in vitro. The transfection efficiency of miR, mimic NC, inhibitor and inhibitor NC was detected. After
OGDJ/R treatment, the cells were divided into control group, OGD/R group, mimicgroup, mimicNC group, inhibitor group and inhibitor
NC group. The apoptosis of PC-12 cells in each group was detected by flow cytometry, and the expression of PC-12 apoptosis related
protein B lymphoma-2 gene (BCL-2) and Bcl-2 associated X protein (BAX) were detected by Western blot. Results: After OGD/R
treatment, the survival rate of PC12 cells decreased significantly compared with the control group, and the leakage rate of LDH increased
significantly (all P<0.05). The relative expression of miR-1298 in model cells was significantly lower than that in control group (P<0.05).
24 hours after transfection, the relative expression of miR-1298 in mimic group cells was significantly higher than that in mimicNC group
(P<0.05). The cells apoptosis rate in mimic group was lower than that in mimicNC group, while cells apoptosis rate in inhibitor group
was higher than that in inhibitor NC group (all P<0.05). The expression of BCL-2 in mimic group was higher than that in mimicNC
group, while the expression of BAX decreased. Compared with the inhibitorNC group, the expression of BCL-2 decreased, while the
expression of BAX increased, and the differences were statistically significant (all P<0.05). Conclusion: miR-1298 alleviates the injury of
OGD/R in PC-12 cells by inhibiting apoptosis.
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AR LAY 2 N IS, 2 P T I A R
P ZE T B AR IR AL 2 5 R 4 AR e L & TR
IR A E R B 538 8 DI REREAS . A i FE R L SEAE g
E—RYIM b, g B LI TS T, 4
fEEEMETIREER LRI, AR IS TR LY
FET IR RO, pR AT DA b EE A AT A AR . SR T
B B F I R YT A S TR A AN R EE & &k 2y
WA PR (FDA) ME—HE ik F TR T7 26 T i 25 W) 20 2L 4 Vs il T
WG (tPA )2 BT A RNRIT 2459 , %2 e i & Mg e
A EURR , SRMIIEAREREARIE T3, HAT IS A4 K
HR LA RS TR] A 322 ik AR T B B 1 SR (A 3 /INRsf 12, 3
TR RE] 4.5 /NG, H SRR B A 2 5%I0 3 BE K 2
SARIT,

microRNA (miR )J&—25 K FE 20 22nt [AEZRES RNA, &
TEDUERE & M (RISC) (95 B~ 5 456 mRNA 1 3-UTR
X254 ULBR T mRNA M FE S, WA R R
FEIRE, miR [ FEAE AT A Wy iR PR R A R B R,
2R TR miR AR AR RERE/ERY, T
fift miR ZEASH &g R P A JR VR FAR Bh T O ELT .
LW IR TR BT . Wang SEMGE S Hlumina w6 B 7
ARSI R s Pk 2E (MCAO) K BB 1) ik 20 2R34T T
miR FKEFEHPT, SR DR S RAIAHLL, BRI AT 2
miR FREHCR A B ERAE, Horh miR-1298 ()35 2% e =
LA L, DRI B A 4% miR-1298 7E7R rh & Az i F i 2]
FEAP T VER SR ST miR-1298 WS EE0F9T . A
25 / 2 % (OGD/R ) M WFFT AR MM b it ity il L4405 () AR, L 7
ZWAHRWI R PAA N 2, EH, AR B AR
miR-1298 FEIZA A h R ARERYVE T, Sl ATl 1 P4 i 1l 4879 1)
W IRTT IR AR

1 pERAN R i%

1.1 IR

KE PC-12 4t /=4 A B A AR A RA R .
12 FELWRF

=i DMEM $53%5% JCHE DMEM Ki323E G40 i 5%
F /55 RS H 22 H Gibico A A, FLER B S A (LDH ) 4t i
PRI S A P E BB R RAE, it EoAR &
(CCK-8 Kit) [ [ L1 B 3822 ], Annexin V-PL i 75
R A P E R Rt F) L RNA R E 2l 50 &
FEHE R RARA T, S 5/ qPCR 1251 & F H A TaKaRa 22
) ,RNA 7[4#) .mimic NC inhibitor NC ,mimic . inhibitor 25 it [
AR T, iR B-actin Bel-2 AHICHY X FE [ (BAX) F
S A b bRIC A 0 A 25 CST A F], HlEd B ke
4R -2 F K (BCL-2) I [ Abcam /A A
1.3 LWH*E
1.3.1 fAAEESR (OGDR # R FETF4HA  HEIWE S
PC12 #ff)E , ¥4 4 MIE A % =il DMEM #5355 G N 10%1G
A M3, 1% B0 I RE SR 85 3%, A 37°C |, 5%CO, 1)

B PIEE . RIESCHk 1 57 OGD/R FEARL, 7E ST
OGD/R HAIHT e TOME DMEM K3 (S0 10%06 4 1L i
1%XH0) A 37°C ,N/CO,/0, (94%/5%/1%) 15 35 56 v i 4b B
30 4350, BEJA R R SR 6d A: 1 RAFAY PC-12 41 i H] PBS 28 il
PR3, AT AL B () 0B R 5L 0T A B FRBE 37°C
N,/CO/O, (94%/5%/1%) S5 T2 46 HEE 6 /N, ST " il 4 1
", SREHOE R TR AR SRR TS 24 /N, SR
SRS ", ST PC-12 4l OGD/R B, ARHE 4 Yo i L
306 XTHRA . ANAEIEA TR IS SR AS T AT 40 3 ; OGD/R
H: ALt R % OGD/R Ab ¥ ;mimic 4 : Fij miR-1298
mimic BT 45 YL 24h J5 412t OGD/R Ab 3 ; mimicNC 41 .
miR-1298 mimic NC I i %% Y% 24h J5 40 if OGD/R 4b F ;in-
hibitor £ : Ff miR-1298 inhibitor BFA45 YL 24h J5 41 OGD/R
b ; inhibitorNC 4l : Jf] miR-1298 inhibitor NC R %% 2t 24h
J5 4 OGD/R b3,

1.3.2 IS RITANERIE miR-1298 #7  FEad s
T3} LDH i H SR ARG I 45 R PPAG AR AR, He B &
PRI 581 7] CCK-8 Lr kXt OGD/R 2H 4 JAETE R A TR
PLANETE 96 FLARHh 4T OGD/R AbFR , kb ¥R 52 HE J5 7E AL P
JA 10 pL CCK-8 ¥, it A 37°C,5%CO, K345 2h, B
S5 B G 2 AN I K 450 mm AL RO G RE (OD)E , S5 &
53 WA REBCERIE , A 23 IO A OHR AT
F =0D/OD il x100%, X HEZH B9 40 LA 15 R % 2 K 100%.
Fa BRI £ 100 B 54 FH L B0 S 1t ( LDH ) 441 Af 24 46 0 3 751
&ME OGD/R A4 il LDH J th 2. K4t ffdmif 96 Lk hiff
17 OGD/R Ab3, KbFHSEEEAFFLI 120 L 41 AR L 35 W T3
96 FLARH, e HRTIA B I ACKR 18 155 5 FH IR e e A FE
490 mm AMSEHROERE . SR ST E it PCR(RT-qPCR) Ky
W25 ZH 4] miR-1298 (3R 5k . # IH RNA FEHL/ 2R £ i i
HA B ELCAN B RNA, HIZES 254580 ¢DNA [ J5 H] SYBR
Green £ #E4T RT-qPCR #:J miR-1298 A%} T %} HE 20 B9 7 ik
. BIWFE SR 7R : miR-1298 forward: 5-CGTTCATTCG-
GCTGTCCA-3";reverse: 5'-AGTGCAGGGTCCGAGGTATT-3',
U6 forward;5'-CTCGCTTCGGCAGCACA-3'"; reverse:5-AACG
CTTCACGAATTTGCGT-3',

133 ML ERN Y i R LipofectamineTM
3000 B6HA AT, 7EGEYL 24 /NS T RT-qPCR 4 il mimic
ZH ,mimicNC 2 , inhibitor 2 #1 inhibitorNC 2 PC-12 4 iy /7
miR-1298 AR FA R

134 RREAAREMARBAT MWRIEULH 45 Annexin
V=P T 6 000 32 700 5 6 00 200 L T 3R K AT B Al A S AL AR
I, B Zea A A B AR AN, TS PBS YRR i J5 A
500 L Binding Buffer, FfilA 5 wL Annexin-V ¥l 5 wLPI
B, R E 20 4340, B AR AUS IAn i gR T2
1.3.5 S ENFiRIE ( Western blot )#:i] BCL-2 1 BAX BEHH)
Fix  F RIPA i SR 40 M E2 U A 1, H BCA 46
ANAETR A& i, AR AR AR J5 51T SDS-PAGE
BERSHLTK (FREFLARALISINN 10 WL AR AR (1), BEJS S5 B,
43 5 FH #T B-actin (1:1000) . i BAX (1:1000) Fl 4t BCL-2 (1:
1000 ) LA B A8 19 —H1(1:3000) 0 H J5 Wi .
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% Ffl GraphPad Prism 8 #{4-/E &, SPSS 25.0 &4 #E47 4
PEAHT, TR TRV was 7R X FAREA 5040 1Y W 45000
] LA KR, P<0.05 Ry 22 A Geit# 5 3L,
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2.1 PC-12 #fif8 OGD/R #&£BYR93E 37 K miR-1298 RYFRiLKF
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1€ % 3+ OGD/R 4b 3 J5 ,OGD/R 4 PC12 4 Jifi 7 I %
(46.756+5.695)% 5 Control ZH 100.000%4H Lt B . T B (t=14.
230,P=0.000), OGD/R Z1 LDH ¥ i % (17.486+1.503)% 5
Control 41 (2.785+0.882)%#H LtB {2 _I F+(t=20.670, P=0.000 ),
FORMAIME R ST 3. OGD/R 41 miR-1298 AHX ik Jy
(0.497+0.018) , B i . Control 21 13235 & (1.000+0.090 )FFAIX
P2 G L(9.030, P=0.001), 55 R 40K 1 fis,

Cc

®
@ 0.0~
Control OGD/R

B 1 &4 PC-12 HI7FiE 2 LDH iR H E UK miR-1298 1A Rk B HIBEE (x2s ,0=3)

Fig.1 Changes in survival rate of PC-12 cells, leakage rate of LDH and relative expression of miR-1298 in each group(x+s, n=3)

Note: A: the survival rate of PC12 cells in OGD/R group was significantly lower than that in control group.

B: The leakage rate of LDH in OGD/R group was significantly higher than that in control group.

C: The relative expression of miR-1298 in OGD/R group was significantly lower than that in control group. Compared with control group, ***P<0.05.

2.2 YRRFE LRI

TEHe G 24 /N T RT-qPCR A6 I 5% 4L &4 %€, mimic 41
miR-1298 #H %} 3235 5 (254.782+9.270) 5 mimicNC 41 (1.144+
0.112) K BE FF (1=47.388,P=0.000), Tfij inhibitor ZH %)
miR-1298 %] ik £ (0.277+0.008 ) 55 inhibitorNC £H (1.198+
0.117)AH bk i 3% F B (=13.598, P=0.000) . &5 41K 2 T
2.3 &% PC-12 8B OGD/R {55 BANAT- R b

W R AR A I & P mimic £ 40 M T R
(12.133 £1.150)% % F mimicNC 2 (20.867 +0.412)% (t=12.
361,P=0.000), ifif inhibitor 1 4L JH 1% (24.801+0.893 )%= F
inhibitorNC £  (22.067 +0.901)% (t=3.739,P=0.020), i} HH
miR-1298 7£ OGD/R 45 i A (/4P YERT , Befg s /> PC-12 41 i
BT, W 3 R,
2.4 &4 PC-12 40 OGDR iG5| AT EQRILMELE

Western blot 45 5 i 75 mimic 2 BCL-2 X%} £ A B 5 T
mimicNC Z[(0.651+0.009 )vs(0.380+0.005)], BAX FZik FAL T
mimicNC £H[(0.453+0.007 )vs(0.694+0.011)], 2 F A G it2#
7% Y (t=31.637 .47.642,P=0.000.0.000), inhibitor 1 BCL-2 #f]
X} 3k BT inhibitorNC £H[(0.359+0.005)vs(0.377+0.007)],
BAX 5 & T inhibitorNC 20 [(0.838+0.023)vs (0.728+
0.011)], 22 RIH Giit#35 X (=2.990.7.199, P=0.040 ,0.002 ).,
g 4 Fis .
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miR N FEAAER DN RNA, [ i3 70 T 2R B
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Fig.2 Relative expression of miR-1298 after transfection of mimic,
inhibitor, mimicNC and inhibitor NC ( x+s ,n=3)
Note: compared with mimicNC group,****P<0.05. Compared with
inhibitorNC group, #P<0.05.
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Fig. 3 Comparison of apoptosis of PC-12 cells in each group(x+s, n=3)
Note: A: the apoptosis of PC12 cells in each group was detected by flow cytometry after annexin V-PI staining. B: Histogram of PC12 cell apoptosis rate
in each group. Compared with mimicNC group, *** P<0.05. Compared with inhibitorNC group, * P<0.05.
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Fig.4 Comparison of the expression of apoptosis related proteins BCL-2 and BAX in PC-12 cells of each group( x+s, n=3)

Note: A: Electrophoresis of BCL-2 and BAX proteins in PC12 cells of each group. B: Histogram of relative expression of BCL-2 protein in PC12 cells of

each group. C: Histogram of relative expression of BAX protein in PC12 cells of each group. Compared with mimicNC group, ****P<0.05.
Compared with inhibitorNC group, "P<0.05, #P<0.01.
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AT RUEEM B, BCL-2 Kk £ B LS LR AR I
T 240 M T AV FH AT 8 5 AR 4 B Pl SR 09 7 A I B 4R
ALH BT B, 1905 8 - 5 LI 5 L e 8 -3 1 2K 1A 2 [T A A
HAEFAA OGP, @ A M A I & 9 mimic 21 A 4 T
HH AT mimicNC 41, T inhibitor 20 [ 20 B U8 17— 2 0 i 55
T inhibitorNC 0, Ui B mir-1298 FERE(% PC-12 4HAEASIH T3,
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