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miR-192-5p attenuates cisplatin-induced apoptosis of tubular epithelial cells by inhibiting
expression of Notch3
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[Abstract] Objective: To investigate the expression changes of Notch3 in cisplatin-induced renal tubular epithelial cells (HK-2)
injury and the potential regulation mechanism related to upstream microRNA. Methods: Based on HK-2 cells apoptosis model induced
by cisplatin (20 pwmol/L,, 24 h) , Western blot and RT-qPCR were used to analyze the expression of Notch3 in HK-2 cells. Targetscan
was used to search potential miRNAs that bind the 3’ -UTR of Notch3. RT-qPCR was used to detect the expression of miR-192-5p in
HK-2 cells after cisplatin treatment. Then, HK-2 cells transfected with negative control mimic (NC mimic) and miR-192-5p mimic
respectively, and treated with or without cisplatin (20 pmol/L, 24 h) , were divided into four groups : NC mimic group(NC) ; NC mimic+
cisplatin group (NC+Cis) ; miR-192-5p mimic group (OE) ;miR-192-5p mimic+cisplatin group (OE+Cis). Western blot and RT-qPCR
were used to demonstrate the effect of miR-192-5p on the expression of Notch3 after cisplatin treatment, while Western blot and flow
cytometry were used to demonstrate the effect of miR-192-5p on apoptosis of HK-2 cells. Dual luciferase reporter assay was used to
verified whether miR-192-5p targets Notch3. Results: Notch3 was up-regulated while miR-192-5p was down-regulated in HK-2 cells
after cisplatin treatment compared with that in the normal controls. RT-qPCR showed that the expression of miR-192-5p in HK-2 cells
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was significantly increased after miR - 192-5p mimic transfection. The overexpression of miR-192-5p alleviated cisplatin - induced

apoptosis of HK-2 cells and negatively regulated the expression of Notch3. The dual luciferase reporter assay results verified that miR-

192-5p directly binds with 3’ -UTR of Notch3. Conclusion: miR-192-5p can attenuate the apoptosis of renal tubular epithelial cells

induced by cisplatin through directly inhibiting the expression of Notch3.

[ Key words ]

2VE'E #i45 (acute kidney injury , AKI) J&—F1 A
B DI RE AR T R RRIE IR IR LA A AE , 54 B R
R AT I8 S M B ) B A 2 A 1Y
ar B DIRERE R A DIAHOC o AKI Y F2 2R fU T
s/ NEE R 2R R SE B /N b B A Y 2
RE R ATLE BN SRR I 2 AKT ) e e 45 ¢
FEVERT  (HHCTEAEDL S 8 A58 4 B R

Notch {5 54 — Pl i BE & S 14 48 i 17] 58 15 AL
Hil, AT A R T CHARES KB . Tk —
FINWFFE LY Noteh (55 2 B IIE R & 0B R
i AR A OCEEE T . Kavvadas 55 7E BRI FF
TR B A /)N BUASE D v & B Noteh3 S 1 #6348 0F
WESE Noteh3 2 5 1 5 JIE A& A Je i I 5 3505 /Mg I
B A5 4 , #E 1] Notch3 BUR] Ry SR B A 41—
FRHTIRYT R M o SR1MT Notch3 78 IEA75 5 19 B /1N
A5 T VR P R HG S R e 3 1 A S AL
I A )

/1N RNA (microRNA , miRNA ) J& —2& iy PN R
HH i R SR 5 LS RNA 70, K BEZ9°h 19~
25 LR , B A8 AT B s A2 i RNA Bk
I R IR 15 SR R PR, DT 22 5 25 T A LR iG
PR . FE AKLRE B R v B A a8 7 2
FRLE T R PR BT | SE I A e 5 S5 A T 1
P AMESE h REER AR, SR, B ATIE B
J& T miRNA 76 #1175 5 AKT o P v 38 42 sl 48 )
Notch3 FYAH 7T HE o

A B, A 52 480 - 4R 1] Nocth3 4 ¥ 7F miR-
NA, i RANE TN E NG T AN, I AR OC
miRNA ZE U4 (mimics) AR E miRNA i #2 5&%
#11) Notch3 ZENEHIFS S B /INE T K AR M R T v i)
YERL, IR BTG B /NVE IR B v B 4 0532
YR

1 #RITTE

1.1 ##
N ity B /N T Rz Al AR (HK-2 21, Hp ] il

acute kidney injury ; microRNA ; apoptosis ; signal transduction

[J Nanjing Med Univ,2022,42(04) : 484-490]

RIS A0 ) 5 G 2 13 (FBS) \DMEM/F12
K323 (Gibeo A Al , ZE[F ) 3 %A (Cisplatin, Cis, Sigma
), E) ;miR-192-5p ZH) (miR-192-5p mimic )
KRS FAYE miRNA Z5{0#) (negative control miRNA
mimic, NC mimic) . miRNA #H 5¢ PCR 5| 4 ( 25 3
) \miRNA 7% 44375 & (77 M 881 5 TRIzol 35
(Invitrogen INE L, FERE) PrimeScript™ Jz i 535
% \TB Green SZH}E & PCRIAF| & (TaKaRa A 7], H
%) s miRNA S S & (ZE3R ) \miRNA SEH e
i PCROIAF & (R v MEE ) 5 42 2 B 4
BCA 8 1 il & (R 5t PILAE ) 5 Notch3 He 2 vl
Y& (Abcam 23 7], JL[F ) 5 Caspase3 F1 GAPDH $i ik
(Proteintech 22w, 22 [H ) .
12 Fi#k
12,1 miasEisou

HK-2 21 i FH % 109%J16 28 135 79 DMEM/F12 35
TR T 37 °C 5% CO MM G =A% . frd
JfL A= K 2 709%~80% il IR 25 B FH B 2 11 il T A
AR, M T 6 FL ARG 197 40 M AR K 2 70%~80% il
HOREH MG R LR LR FE 24 b LR
Ao (DNC mimic 20 (NC) ; @NC mimic+Cisplatin
2] (NC+Cis ) ; @miR-192-5p mimic 41 (OE) ; @miR-
192-5p mimic+Cisplatin ZH ( OE+Cis ) o 47 5] % 44
( NC mimic , miR-192-5p mimic , fill B¢ A i1 I 4
20 pmol/LAEM 24 h )& , #2HUE RNA LB & o
122 % AZZPCR

i bR A BT 40 I 24 h S FH TRIzol &4)7 -5+
PR P A0 Y 5 RN, $22 B miRNA Sz % 5k 15 B
P R 5, A B cDNA, VAR R 10 wL, [ 5%
4 42 °C 2 min, 25 °C 5 min, 50 °C 15 min,
85 °C 5 min, SEMFHEIERE 1 PCR MW AKZR A 10 pl,
LR 464595 °C 5 min, 95 °C 10 s, 60 °C 30 s, 40 ME
#;95°C 155,60 C 605,95 °C 15 s, mRNA 5L 5E
it PCR, 4% F mRNA 5% 5% 150 W RNA 5% 5 il
¢DNA, JZ W 451237 °C 15 min, 85 °C 5 s, SEMFUE
FE B PCR SV 4514 95 °C 305,95 °C 55,60 C 30 s,



- 486 (2= S PN

42 B A
20224F4 1

ANER . 5IFF NS B-actin E S5 -AT-
GAAATCGCCGCACTG -3, F il 5" - TGAGCCTC-
GTCTCCCAC - 3’ , Notch3 I 7 5" - TCAGGCTCT-
CACCCTTGG-3', F 5 -AGTCACTGGCACGGTTG-
TAG-3", 2% ] LightCycler96 52 i 2¢ Y 5 & PCR X
(B E% R/AT ). miRNA LI U6}y N2, mRNA L)
B-actin i NS ML T 15 CofAL, i3 FH 27" M X a2
B0 9B miRNA & H % 3 [ mRNA A % 3
K,
1.2.3 Western blot

S AR IR LR 24 b5 FHEWA 1 RIPA
SR A P KL I A (PMSF) 1128 1A g A0 1 77 224
fiff, BEBUR AR T o W B R PR — MR B in
A EREGE R, WK A 5~10 min, 1 £ 5% ¥ 4
JBE 1 8% . 10% 53 5 it , B 30~50 pg MEHAIT T —
Jot. B 12 M - 2R T s T e 6 e L Uk (SDS-PAGE)
B E AT, 300 mA H R, /T 5%
I8 1 4% K93 W A P 1 b, 3 i A —$T (Noteh3 Bt
& ,1:1000; Caspase3 HLiA, 1: 1 000; GAPDHHLIA,
1:2000) 5 4 Cid R, TBSTHEME 3 K, £EK 10 min,
T B 2o A P s i B9 =40 (1:5 000) = i
FEIRWFH 1~2 h )5 , TBST PE I 3 YK, £ YK 10 min,
LAk 24 RO (ECL) i, B8 I iR & g G A
i , Image J RAFA 45 K387 o
1.2.4  FX 2l

FHS T EDTA (%) Jg i I A0 S 5 40 i, PBS PRI
AL 2 X (1 000 r/min, &0 5 min) , 25 _EV, 0
A 500 L (¥ Binding Buffer # £ 40 il )5 il A 5 plL
Annexin V-FITC 5 5 pL LN BE (propidium iodide,
PI),JRA] VEIREEE N 5~15 min, 1 h AT 340
FL SRS
1.2.5 MK FBERE A H AN

A miR-192-5p Fil 45 2 057 5 1 Notch3 5 [7]
B 45 2875 B (Notch3-MUT) 15 £ &I (Notch3-WT)
3'-UTR 1Y 2¢Ot 2 Bl iz 5 2% MK 250 70 5 5 miR-
192-5p mimic FE55 Y 22 293T 41 ity v, 20 0 2414 )
iz BEOBUZE 5 2 AT A 56 PR ARG D7) S 1 I 5 L R
B AT SR 7€ S 2 Wl e 44
1.3 %it5 7k

JT A BOHE 34 4 T SPSS22.0 #4347 43 #r o
AN E R 3R, TR B DA R bR 25 (2 2 5) 3R
7, AL LUBCR T o R, 241 0] LR 2247
Mr (one-way ANOVA) , B # Fb 358 R FH 1.SD -1 K 56 o
P<0.05 HZESAGIEE L,

2 &% R

2.1 4K 2R JE B0 B R 49 B8 Notch3 & 8 48
%% 8 cleaved-caspase3 #J & ik & 2 it B = R A5 L

Tt 220 L 7 A Ak 3 20 24 e 0 T 3 P
THE (E 1A) ; R Western blot 25 530 |, 5 1F & %)
HE 4 e 5, 4 Ak BH 2H Notch3 Iz 8 T A1 56 2
cleaved-caspase3 215 I E T E (P < 0.05, K 1B) 5
S5 AE i PCR R, W] 1E 5 % REZH L8, M4
REFRLH A Notch3 mRNA 345 2% ¥ (P < 0.001,
KI1C) . BRAEDFSE O i3E 245 BRI ] Noteh {553
PR AT LAV ITEAT S0 HK-2 40 11, 28 F4oR
Notch3 BTN TR/ IVE S G i i F ]
2.2 ¥e) Notch3 89 # /£ miRNA #) 5 i Ao te |

i 25 750 S 15 Targetscan £ & 5 Notch3
) 3" -UTR &5 & B9 % 76 miRNA . SR )5, M BE A /Y
Lo e el O T I B B = i K T = e NI A A i)
miRNA"Y PIEEREEEE , MR 11> miRNA (miR-
192-5p) A7t — 2070, SEIF O 1 PCR 3R, (]
TE G BEZH PR A, A b BRAT 40 i miR-192-5p ik
BETH, 2 ZFA50E X (P<0.01,K2),
2.3 miR-192-5p mimic # 3% 3= 2 F 4

UL 24 h T, SEIF SO0 E B PCR A I 45 R
7N, 5 NC mimic 41 FL#, miR-192-5p mimic 21 5 /)Vi&
YA N miR-192-5p I T+, 2R A Giit a2 5 X
(P<0.001,&3A),
2.4 miR-192-5p xR 48 AT 8 B & L X e R
Notch3 ., 7 =48 % % & cleaved-caspase3 #9 & iA & 4m
HoL R = R4 B

¥ miR-192-5p mimic 5 NC mimic 73 J) 5% J &=
HK-2 i, s ab 21 24 h )5, 52980
5 PCR £ 1M B2 Western blot 4 ] 2% 5 i 7w |, [6] 4y i
AL AR M TG 00T, 5 NC+Cis 4 A,
1 238 miR-192-5p B 5 FEAIK T Notch3 mRNA K& &
H K- (P <001, 3B.C) . [AIA], i 335 miR-
192-5p J5 "B /INE 1 K 41 L 08 T A G 2R 1 cleaved -
caspase3 215 M AN A TR WAL, 2R A 4
TR L (E3D),
2.5 miR-192-5p 5 ¥e. & B Notch3 &9 $e6) X & 303E

XL R i A5 52 50 K I & 4 2% 3K miR-
192-5p A LA B A pmiR-Notch3 3'-UTR-WT 4 %
RGP, HOE PE R R 39% (P < 0.01) , 1fif pmiR-
Notch3 3’-UTR-Mut 5 miR-192-5p mimic 3L [A] % J¢
20 199 9 ' 2 T 1 A UL B AR A D 5 SR E



A2 EH AW SN B A, TR A5 miR-192-5p a1 # ] Notch3 W2 AR Irsi A9 8 /INE - 1z 4nifg

202244 H FTL ] B At ERR A (A SRR , 2022, 42(4) 1 484-490 - 487 -
A 25 PR R IR ZH
1 2
10" 4 ?.72% - ?,76% 103 8,1667% gis% 151
— _ ;\3
& & - 104
i i A 10
. i =
o o Eg
= = = 5
g
Q3 Q3
10° L) : T T 1'8?% THT T T 7'0:?% 0 T T
10 10" 10° 10° 10 10 10" 10° 10° 10 25 ST RALL g
FL1-H :: Annexin V-FITC FL1-H :: Annexin V-FITC
B ZSERT AL AL
4
Notch3 280 kDa 20
ek
3 1.5
2

K
! 0.5
Cleaved-caspase3 - - 17 kDa
0 0 .

S EIRHIRAL 4L

Notch3 25 FRIXT A XS #e ik i
Cleaved-caspase3 2 A XS #35 i

GAPDH ~“S-l» 36 kD ZS X IRAE JEAZE
C I 37

:}Q secksk

i

£ 7]

<

Z

RS

2

E

=}

Z 0

s IRHIRAL kL

A AWM TI TR A GREAMMAR ) 5 B: 452H Notch3 | cleaved-caspase3 2 [13 357K 048 (Western B[ ) ; C: 454 Notch3 mRNA 357K
- (I ERE PCR) s AL IIE (20 wmol/L, 24 h) 5 1525 IR IRERLL#L, P < 0.05,7P < 0.01,7P < 0.001(n=3)
B1 A4 IR fF HK-2 0B Notch3 5 cleaved-caspase 3 & i& (&

Figure 1 The expression of Notch3 and cleaved-caspase3 in HK-2 cells after cisplatin treatment
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Figure 2 Gene prediction and verification of possible miRNAs targeting to Notch3
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Figure 4 Effect of miR-192-5p on cisplatin-induced apoptosis and the expression of Notch3
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