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Role of miR-30e* in cisplatin induced renal proximal tubular cells apoptosis and mitochondrial
injury

Yang Lingyun,Guo Yan,Ni Jiajia, Wang Rong, Lin Jiajuan,Ding Guixia,Huang Songming,Zhang Aihua*
(Department of Nephrology , Nanjing Children’s Hospital Affiliated to NJMU , Nanjing 210008, China)

[Abstract] Objective:To investigate the expression of miR-30e * and the role of miR-30e * in cisplatin induced mouse proximal
tubular cells (mPTCs) apoptosis and mitochondrial injury. Methods; Expression of miR-30e * in mPTCs treated with cisplatin were
determined by quantitative real-time PCR (qRT-PCR). To stably over expression or knock down miR-30e *, recombinant lentiviral
expressing vectors were used for transfection of mPTCs. Flow cytometry was performed to analyze the apoptosis of mPTCs after
transfection and treated with or without cisplatin. Mitochondrial DNA (mtDNA) copy numbers were determined by qRT-PCR and
mitochondrial membrane potential was examined by JC-1 staining. Results: Cisplatin reduced the expression levels of miR-30e * in a
dose and time-dependent manner. MPTCs transfected with over expression miR-30e * recombinant lentiviral expressing vector gained
an increased expression of miR-30e * for seven fold. While knock down of miR-30e " decreased the expression of miR-30e ™ for 50%
compared with vehicle. The apoptosis of mPTCs increased when treated with cisplatin,over expression miR-30e * reduced cisplatin
induced apoptosis and knock down of miR-30e * facilitated cisplatin induced apoptosis. mtDNA significantly decreased after cisplatin
treatment for 48 h, later than the decrease expression of miR-30e”. JC-1 staining revealed ectopic miR-30e” can protect mitochondrial
membrane from cisplatin induced injury. Conclusion: Cisplatin reduced the expression levels of miR-30e” in vitro. Ectopic miR-30e
can protect mPTCs from apoptosis and mitochondrial membrane potential changes induced by cisplatin.
[Keywords] miR-30e*; cisplatin; renal tubular cells; mitochondrial injury
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A5 (acute kidney injury, AKI) J& 48 %%
SR FRSHY B DR N AKIL AR —Fhei Wi
I R AIHAE , Fe LR BAER & I TR TN 0.6%0
FhiE % 5%o. AKI BERILAIE &, 2011 AR 5ETT
FfETIE B E AKI I EAERRK 57%, WRiE S
B N 2 W AR IZ T i — 3 AKT B3 9 5t
FIE13.9%, M TG AKL B H R IERAUN 6.2%2,
AKT [ ARAILE T 43 A B . B AT e e I
FAEA USRI AR L, B 3z i IR IR R
BT & B 1 AKT I R 22—, SR &
AKI 7 #32 FF 15 W 24 U i 5%

/N RNA (microRNA ) J& N A2 19 /N (~22 nt)
JE i A% RNA , AES 8@ 13 45 A4 #U5 f RNA(mRNA),
fif mRNA FEAF o B2 B, R 35 S5 3 DR R
YERM ) ITAEAR | R £ i WFFE 200 microRNA =
5 AKI® ) ARE A F i SRS R H R R B,
A BB/ BB B2 T miR-30e " (3R K B E & T
T /INEUE B BT miR-30e 135 . miR-30 AL
5 5 N 4 A miR-30a #] miR-30e, 25 %
s (R g A S AR AR R 2B AR R O 7E
B, 55T miR-30 ZEAYIFIE B Aj FEZE S
FE B 2RI B RS R LE AR S B LR
Hifp 1) RAT BFFE AR 78 miR-30e " 76 AKT H YA
AR AL FAE T ; microRNA 78 P8 T H B0 5% 28 £ 7E b
Jeg el miR-30e * 5 IR T-HYC R AR WHGE

ABIGE AL I T NG A0 38 /NG A0 miR-30e *
FZeIR MR | I A A 28 TR I
JH BN miR-30e” 1 B i s/ NE L R AR, R
TR 5 | /NG A B P DR T R SR AR AT
YER, SERTEAIMIACOFIESE T miR-30e " X415 5
/N A IR T DA SRR 05 A AR R, s
SEWFIEBEE T HeA

1 #RFTTE

1.1 A4

/N B O B /N B 2 PR (mPTCs) 2Ry 7Kk A
AR, Hy e s BER 27 565 DUl DR = 2 Bt ) LT e £
75 U (Sigma 23, SE ) s ZEKiA DNA (mtDNA)
Je 18s 19 LT ES |9 e Yeil ] Lipofectamine2000
RNA & B 5] TRIzol (Invitrogen 28 7, 32 [ );
SYBER Green master mix A1 Probe master mix
(Roche A ], Hit);JC-1 Yokt (O FHREHAT]
) ;DNA $&BuAF & (s | e YR AR A
F]) ; AnnexinV-FITC ## K055 & (BD Bioscience

), JEED) ;RPMI/F12 B 5 5L a4 7 | 240 i 55
F/ LA (Gibeo A W), K [E ) ;miRNA S 51t
& (Life A7), 6 ) ; mmu-miR-30e * (45| ) FR £
1 E VAT F 5 0 miR-30e * 13 36 1A T 41 18 s 7 2 A
(GV254 Ubi-EGFP-MCS-IRES-puromycin) , 25411
F LB FF A (GV280 hU6-MCS-Ubiquitin-EGFP-
IRES-puromycin) S5 F IBAXS R A2 P2 ik A
U WU R A 2E R AR AT PR FIA A

1.2 7%

1.2.1 fmpiEsh

mPTCs FH % 10% fif 2F 1L 3% 19 RPMI/F12 £ 57
WE T 37°C 5%CO, fHRMABIEFRFANEE R, 2
80%~90%Fl& 1, FH 0.125% ) i+0.02%EDTA 18
IR, KX B KA R 0.25% I 2 1 7
b, P2 6 LAk, FrA AR RIS 75%~80%H , Jin
NIEAZHRE R 10 pg/mLL I TCINLE KRR 5%
1.22 ¥ RNA 23 # # X R %o £ % PCR
(qRT-PCR)#:i] miR-30e * # & &

K TRIzol — A4 0L B RNA, B 4%
FOCEETHINE RNA e FE 4l BUE RNA 250 ng
PEAT 8 5% 5% S i , 18 oo 0 e SRR A TagMan@mi-
croRNA Taqman K & RNA #5458 R cDNA | HAR#:
VERUIE B HEAT . W A microRNA 55 S M4 1
Probe master mix #£47 miR-30e * (1Y) SZH} & 1= A6 )
U6 HINZ:, T A SEIE it W 4 7E ABL 7500 2
FE R PCR AN L EAT B4 4 DREAR BRI N % 3
AL,

1.2.3 DNA # A& qRT-PCR # mtDNA #) & A&

R HAE A 2 s A B A RS w] SR AR Y 4
il /ZHZFE R 2] DNA $2 G & (B O A A )
4i g DNA , HARE IR UL B 45, 2R real-time PCR
D7 A6 4% 21 2 40 ] miDNA K A% £ K 18s rRNA
i, mDNA; 514 5'-ATCCTCCCAGGATTTG-
GAAT-3", T iF51#¥ 5 -ACCG GTAGGAATTGC-
GATAA-3';18s rRNA. L5195’ -TTCGGAACT-
GAGGCCATGATT-3', TUiF5|4 5’ -TTTCGCTCTG-
GTCCGTCTTG-3', UL mtDNA 5 18s rRNA #% D1 %11
FCAR 40 mtDNA FARRT & 5
1.2.4 FHmRHFEHRD LT E Lk e

¥ mPTCs B A 6 FLA K 2 30%HF, W 6 FLAR
HRAr RN E 1S58 miR-30e " 123K (miR-30e
OE) #E4A 40 pL+100 pL polybrene .miR-30e*OE A
PEXT R IR 10 wL+100 pL polybrene, HZHIEHRHE
miR-30e " F A ] (miR-30e * KD) A& 40 pL+100
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pL polybrene } miR-30e * KD B4 X B 4k 10
pL+100 pL polybrene, V2], 4kZEd55% 8 h J5 B ik
R IR R 3 d T, WA EFIATE I, 1R
YR 6 FLARUS FF T b B SR a2 1
¥ MBEE A 3 we/mL S E E Ik 4, 5 ZE
miR-30e *7£ mPTCs "R E RN, oAb iir R A
il ASE S POL TR 3T U6 MIZRAA , mi ek e
AR fiE BE 55 22 35 40 ] miR-30e “ £ shRNA H-
B, i N IEYE miR-30e " YRS
1.2.5 AKX et A

W AR 4 g K B i A T 6 FLAR,
24 h JE AL RS EECFL I AGEA 10 wg/ml.,48 h J&
B E RO SE BRI B 10 mL B0, AL
B 1 mL PBS YEU 5 [RRE AR 2% R 19 B0
TN EERE 75/ AL SR BEFLAIN 1 mL PBS Y%, B.03F
WSO A, 0 A 2 e g 4 Lt 2 ) A 31| 24
1x10°~/mL, K4 100 wL 4L A4 M B = b
(5x10° MM FEFL R 5 mL 77 2 40 SRS I 85 .0
W, MA 5 pL FITC-AnnexinV & 10 wL PI,IE%]
JF T E IR (25°C) #EOG N 15 min, B TA 400
pL 2585, Sr R4 (BD A A, 3
] ) AL 2 LR T
1.2.6  JC-1 #m & fa ik JE ¥ 4

W BRFERI 6 FLAR FP R, FH PBS PEik 4
BT YA T mL AR SR A JC-1 e T
YEWE, R4 AT, 4R 35 3246 v 37°CHEE 20 min,
JC-1 Qe v e . 7EMF A IE], #2885 1 mL
JC-1 YO R W (xS) FITA 4 mL ZEA/K i He 4] | i
38 JC-1 JeBZR i (<L), TR E TUKIE  37°CIE S
SRR TE , FH JC-1 G (< 1)V 2 IR, i
ARSI
1.3 %itsFiE

K HI SPSS13.0 Geit 4 i PRAFEA LEACR ] ¢
K, 2 HAEA LU BCR B 32 5 25 400, PR L
Bk LSD K E P < 0.05 NESAHSH 53
X,

2 &5 B

2.1 lAAdpHR BN E B R sm il miR-30e” 89 &k
T B B WA (1,2.5,10,20 pg/mL) i34
mPTCs,24 h J5#2HU RNA, S22 & PCR A 3
miR-30e * Y721 S IRk BE AR P T B, #E I Ak
FER 5 pe/mL BHFRA GE4 R X (P < 005,81 1A)
FH 10 wg/mL IR A AN W) B [ 5 3010 38 48 2, miR-

30e " [ ZRIE T VA AR FEVER 4 h R A S
TR (K 1B),

A 1.5
T
~
*
g r T =
‘o T
% 0.5
=
g
0.0 T T T T T T
con 1 2 5 10 20
AR BE (pug/mL)
Bys
BR
% T
jﬁl.o— 1 * *
& T L T =
' T
% 0.5
ES
g
0.0 T T T T T T
con 2 4 8 12 24

10 pg/mL JB4AFE FH B E] (h)
xR4T, P < 0.05(n=4),
E1 A E/NR SR NE RS ERE (A)FIR
At E (B) miR-30e “AIFRIXIE R
Figure 1 The expression of miR-30e” in mPTCs treated with
cisplatin for different concentrations(A) and dif-
ferent times(B)

2.2 #E & AKBAKKL miR-30e” 89 B F B
2 R AR 09 ) &
mPTCs % Y% miR-30e " # 1k 51 21 18 55 75 044
J& , 5 BT REAH b L A 1S s mPTCs % 2% miR-
30e * IR FRIA AR FE AT | 5 BAPE X REAH LU H
IR (A 2).,
2.3 miR-30e" #4450 BB L an BB =
it 2 AR AR A A L T, miR-30e " 2y R A2
PET-H B/ (P < 0.05), 10 pg/mL AR T 75 540
JIJE T E RS 22 (P < 0.05) . 3335 miR-30e " AJ [
ERMTAF5 T 10 A T (151 3A) , 35 miR-30e”
M e T34 2 (K1 3B)
2.4 miR-30e" P IR445 509 mDNA 5 N4 F %
FH 10 g/ mL MRAATEAS [ (14 Fsf () 0 03 20 e
FEH DNA J5 520 5E B PCR Kl 2k 144 D1 %% &
4A IR KA DNA 5 DUEUHE 24 h 1 F R,
48 h B EFEMK (P < 0.05), %35 miR-30e * 41
mtDNA # D1E 3 Z2 35 X5 451 1) mtDNA $5 D1
BRI ER (B 4B),
2.5 miR-30e " FLBTIR 44 5 09 AR BE b, 45 T
JC-1 KA AR HLA 2R , miR-30e " 155 223540
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X MBRA 5 | 3 A P (2 PR R AT B3P AR (L 5A),
miR-30e " FURFIA NN T A YA (& 5B),

3 it

%

AT T I ST 18 I DL B W63

KA BB /N BUE R BT miR-30e " Y RIA B E = T
TEE/INE TR A0 FE TR S0 5 /N A 200 L A 0 1)
miR-30e " L T, #E—L 5% &M miR-30e " Xf
N4 251 A g /0N A 200 B 9 T AR AT (R 5 A 8 31 £
YER . MM A FER DY, XA HA R Y mi-

104 i 1.5+
B g
< 87 i 2
X 1.0 1
o6 w”
= =
» * *
g M S 0.5 -
& 2- &
g E
0 l T T 0. T T
vehi miR-30e *OE vehi miR-30e *KD
5 vehi 4L H#, P < 0.05(n=4),
B2 EABFRSHEHSHRESRIZSERIE miR-30e*# mPTCs 1 miR-30e B FRIEIR R

Figure 2 The expression of miR-30e * in mPTCs transfected with recombinant lentiviral expressing vector over expression
miR-30e” or knock down miR-30e*

A, vehi . vehi+cis
=g 23
& , & :

= o] T =2 #

b—: é—: X 419 *
E 3 & o
=N =t ;

10° 10* 10> 10° 10* 10° 10" 10> 10° 10* =

AV AV Ve

. miR-30¢* OE . miR-30e” OE+cis :Lé 21 #
=3 =3 =
T3 3 2
& = ¢ S *

S =og ' 0 : : : :
23 =23 & WY
& . = ] & R
—_ el R R R R ERE N R o

10° 10" 10> 10° 10* 10° 100 10*° 10° 10
AV AV

B vehi 5 vehi+cis
& 3 o
— 3 - ; 15

= 2 _E = S_E g #
- 3#-’ ' =3 e & 104
SR = S I [ SN S — B

10° 10" 10> 10° 10* 10° 100 10> 10° 10 ml_zl :’I‘_

AV-647 AV-647 @ 051
z miR-30e* KD 5 miR-30e”™ KD+cis =
o _? é—? 0 '__.I__| T T T
NE = X O = &
= ?2 - = 9—: @ ,500‘& \e\{\* Y *‘(\0*

_ 3 3 & o
R _ 23 W R ™
35‘#:'.| e =k e

10 10 10> 10° 10 10 10" 102 10° 10*

AV-647 AV-647

B3 miR-30e* PABTIFSHIESAY/NR

13-4
=

5 vehi 41104, *P < 0.05; 5 vehitcis 41 HLER,*P < 0.05(n=4).,

W IVE E ARRUET (A) ,IERIE miR-30e INEIFSHIE SH/MNR B/ VE E R4IRET (B)

Figure 3 Over expression miR-30e” can reduce cisplatin induced apoptosis(A ), whereas low expression of miR-30e " facilitates

cisplatin induced apoptosis of mPTCs(B)



5 35 &5 8 1

- 1064 - Mow B R K E ¥R 201548 A
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]ﬂzﬂ T 2.0 x
- o 7 - #
Fiod L T T 1 T 5 T
T T 1.5
E g
2 S04 L
—« 0.5 j& *
- ™ 0.5
0'0 T T T T T T T 0 0 T T
con 2 4 8 12 24 48 S oV R 8%
B 1] (h) e & m@v‘
B 151 o NG
1.59 * N
'] #
= T L & T
101 T 2 1.07 .
£ <
g2 & #
~ 0.5 :; 0.5 ’;‘
Z <NV
=
0.0 : . 0.0 o 3 n .
o o o W N 7 OQ)XQ\ <© ,505‘5 . S(;\xc\ : «(&X”
A&P} W ¢ o 4 PN
N\ .&— o
S

A S LA, P < 0.05;B: 5 vehi HH#, "P < 0.05; 5
vehi+cis 41 ILAL,*P < 0.05(n=4),
B 4 JifA5H 10 pg/mL 8515 S mtDNA #2 NE 1R (A), TR
1% miR-30e* AT &N mtDNA B9+ R # (B)
Figure 4 Cisplatin 10 pg/mL can reduce the copies of mi-
tochondrial DNA (A), while ectopic miR-30e *in-
creased the copies of mitochondrial DNA (B)

croRNA 3 FHE R 8,

EA TR ZHFFEGE T 045 | 0 5 2R |
AKT PHLA, AL AN I SRR D RE B A5 | R A
FOXT B /N 1 B A %) BB s g VR T AR 584
WS T A S 0 /N 4 %) 0 T Fn 2o AR 82 405
' miR-30e * BIAEFH , miR-30e * 42 75 X I 40 51 2 19
/N A0 L S I SRR % A TR R A A FAT 5 i —
5T, Bl 4A H mtDNA 48 h A F W ERHAK, R T
& 1B ' miR-30e " FRIXAYBEAR , $7R miR-30e * YR
AT fES 5 LR AR VR 5 1B B /N | R 40 i
JAT BRI ST IR AR DR R K
W 3 3 S Ae AR, B A B IT R 2ok
PRTBE R LA U ) 1 BE PR, miR-30e " X
JINE R LR T LR A FH T R SR IR LG L b
PRSP ER

microRNA £ 5 Z2Ff A B2z g P22 o 2 | g
FE BB TR T B R Rk 42 miR-30e " &l i
R ORI R R R R Y LA R BE R O
HAERER TR L RIBTFIRANIGE . microRNA [
5" 2~8 M IRIF IR EA TS AEE RNA 456
B S5, B AR A7) 512 miR-30 S0 L It

55 vehi 41HAR, "P< 0.05; 45 vehitcis 41HAK,*P < 0.05(n=4) ,
B 5 miR-30e MR IASHG | EE AL ML RR PR AL TS B (A) , AR
miR-30e M INENAEAS | YA FE R AL T F% (B)
Figure 5 Ectopic miR-30e " alleviates the change of mito-
chondrial membrane potential induced by cis-
platin(A), and knock down miR-30e* add to the

change of mitochondrial membrane potential(B)

BTSN AEA 3 Fl 7RSS miR-30e* BYFPTF 5
5 miR-30a" 1 miR-30d* (FFJFFIAHE], BEATHE
YD RE R S AU SRR . HRTOCT miR-30 FK%
FAKI FBFFANL 1 RS HIE : Nan 55020 &l 1 PR

1) miR-30d 975 5, % 0 ARG I R 22 0 (BUN) fig

TR TN AKT [ & AR 3 e P

il 3E /N B AKT BRI R miR-30d (9% &5

B IR B B TR G
SR, ARAFFEETRAER miR-30e " 7E/NE

2 L B U8 TR SRR 5 Th K A BRI B A

PR T AR AT BB 8 Ao D D b A 1 0 S B B

SRIEARBLEN v e — 209, (HELBESH AKT 94T

SRR R
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