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miRNA expression profile in rat kidney during renal ischemia/reperfusion injury: screening and analysis
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[ Abstract] Objective To screen for miRNAs potentially involved in the pathogenesis of renal ischemia/reperfusion
injury. Methods Renal ischemia reperfusion injury model was established with SD rats. Twelve hours after reperfusion, blood
urea nitrogen and serum creatinine were determined and miRNA expression in the kidney was detected using miRNA
microarray. Bioinformatics methods were used for a preliminary analysis of potential targets for differentially expressed
miRNAs. Results Blood urea nitrogen and serum creatinine were both elevated 12 h after reperfusion. miRNA microassay
showed 36 aberrantly expressed miRNAs, with 15 miRNAs having an expression level higher than 2 folds. Results of real-time
PCR were generally in accordance with the microarray results. The elevated miRNAs included miR-290, miR-894, miR-292-5p,
miR-327, miR-374, miR-98, miR-352, miR-132, miR-146b and miR-196a; and the down-regulated miRNAs included miR-145,
miR-329, miR-375, miR-140 ¥ and miR-29a. Bioinformatics showed that these miRNAs were related to inflammation, cell
death and proliferation, angiogensis and fibrosis. Conclusion Several miRNAs are aberrantly expressed during renal ischemia/
reperfusion injury, which may influence renal injury through regulating inflammation, cell death and proliferation, angiogensis
and fibrosis, but the exact mechanism remains to be further investigated.

[Key words| microRNAs; reperfusion injury; acute kidney injury; inflammation

[Acad J Sec Mil Med Univ,2014,35(5) :465-470 ]

B E Bk oo 75 O 7 B 45 (ischemia reperfusion  injury, AKD () =2 5, 3000 2 5 3ogk R i st
injury , IRD) & & B AE Be & 2 2 v 5 0 (kidney O P8 AR 5 IR FEAE B 3l BRop 72 e AR 3l ik 55 %

[WeFEHHE] 2013-11-20 [#EZHB] 2014-01-16

[E£TIE] EEAARELESE (81372038), LT A R 908 (2009115). Supported by National Natural Science Foundation of China
(81372038) and Scientific Project from Shanghai Health Bureau (2009115).

[EE®A] AER. [EBEEM. E-mail: 18217168298@163. com

* JWAEE# (Corresponding author). Tel: 021-31161417, E-mail: yug88808@126. com



* 466 -

BB R R 2014 4E 5 L 35 %

AR S B AR AR . S B E TRT f 0 125 3 7
C &R Z ST HBARPLETI A B

microRNA(miRNA) & —2& P I E B A 18 45 2
REM /N R BEAIE 4 5 RNA, 7] 5 ¥ 3% [ mRNA 3" i
JE 45 X (untranslated region, UTR) 58 42 8% A 58 42
BEATERE SR KRR A R . miRNA X 4%
Fofr £ A 196 2l & A6 T PR AR AR L R AR R
7N+ B ot PR A A A0 B miRINA A, v 3 5k 2 Rl
HlAE SR 5L . B, Lan Y BF 5
7R . miRNA-494 7] 3 5 #1003 3% % s I+ 3
(ATE3) 3R 3K ok 0/ 2 ' JIE TRT B 45 Fifr 48 M A it 5
BB 4 09 7 A DT 52 e 4845 2 B 5 Godwin
200 %% 9, miR-21 3@ F P84 PDCD4 F1 Bel-2 5 0
AN B 20 L 4 B S R T HJE . miRNA X
e, PR T B 0 A R A TR A K
miRNA 8 #5546 1 A B 8, ALt . A A 53 480 R
miRNA G5 K IRT B JE miRNA ) 335 335 A48 101
D[R] ) FH A= W0 45 8, 2 K R 1 O 1200 28 4R 1 A
PN

1 #EIMTE

L1 %%z4 WS 10 5k SD KR 12 H
PR BT 180~200 g, B 55 — 4B R ¥ SR 3 YY)
Hts A2 P2 R AT IE 5 - SCXK (1) 2012-0003 5 {81 ] 47
AfE S SYXK () 2012-2003, KEFEHL N 2 4,
Ul 6 H, 40310 B IE IRT AR F R4,

L2 Bk IRT #9ay s REGE N PERSE 1 HE S
8 Bellini 565 (1 J7 14 22 E TR ASEA0, HL0K J5 7%
R 1020 K45 S 280~ 350 mg/kg [ 5 4 Gt
PEAT BRI 28 18 1E v U0 101 43 59 5 5 U005 75 L 38 It
B e e R B AL M B s 2 A AT R IR
45 minfg H BBk, B2 2 5 U2 k. BT AR
L/ BUCR T [R) AR T 15 2% 68 3 OF %5 FF 45 min J5 4%
AT, S EEE 12 h 5 OCORR R K B, o0 I 25 )
il 1t 53 55 0L T G 0 1 R 3R 55 LI K ST B i 3 AR A )
T8 B8 I WU BU0 B OE L W Sk b B, S B Su-
pavekin Z B BESE, FEE I JE 3 h B IR TG B AR AL
12 h J5 ROJF b s BB S 08 1, DRI B 12 h i 3 22
5+ 2K miRNA,

1.3 BEAE ¥ RNA e 32 B R H M &5 6 4 2
RNA, BRI . K 5ol JE & F 1 mL TRIzol i

W (Invitrogen, 3 ED #4753 . A 0. 2 mL & fj5 »
JH Z14% 5% 15 5,3 min J5 12 000X g 4 'C B> 15 min,
WA FWEW. A 0.5 mL 5N, %% 10 min,
12 000X g 4C & .0y 10 min. 2 F i, A 1 mL
750 LR RNA PLIE, PR % #F 1R 21,7 500 X g
4°C B0 5 min, 25 3% . AT 5 min, J§ DEPC /K & &
RNA PLEE. 40 606 BEH Mk 5 4 5 — 80 C
1.4 miRNA SR #eml R 56 B AR 9 2 ) 4
LA miRNA & 17 0 A IRT B JE miRNA £ ik
B BRI R o K R4 E E R S RNA RS 5 i
TR o 28 45 G A% IS 225 YM-100 (Millipore)
feEs Ot BEAE A 2 B/ T 300 nt 1/ RNA, Poly
(A BAERE T B/ RNA 3"55 i E poly (A) B
BRI — A SR BRARIC 53X A poly (A) B 1
TR S0 9 e Arid . 7 BURE RS Ee b, 2
MAFE AR IC Y AR IC 2 4 RNA FEdh . 4438 I
3k G PR 5 A AN AR AE pParaflo™ BUA K 7 |
1% (Atactic Technologies) . Z4 22 fifi I & A 25 % Y
HImE M 19 100 L 6 X SSPE 22 iy (0. 90 mol/L
NaCl, 60 mmol/L Na, HPO,, 6 mmol/L. EDTA,
pH 6.8), A 3¢ i 34°C. Zezc K i J§ Cy3 F
Cy5 ¥R tE9ehric  HOEHH {X (GenePix 40008,
Molecular Device) % 4 2432 K 14 . Array-Pro(Media
Cybernetics) 84 X 7% 3¢ EIG BEAT B0 F AL 4. %K
P b BRSBTS RN BR T R EE A E
AR WG 25 . 98 5 8 2F LOWESS 53 38 #F 17 b5 1k .
XF TR bR 0 2 5 K T 2 R A I {E S b fE
(log2) il t-test W) P 1H . #r/K#E(a) R 0.01,

1.5 miRNA %8 2 % PCR &% RS0 &
it PCR S IE IRT B E miRNA 1Rk 15 . & 56 H)
H Qiagen 24 Al #2119 miScript RT [ kit ¥ 17 & %
SESZE (ABI 9700 PCR System, ABI, USA) , 25 3§ hy
37°C 60 min,95°C 5 min, f£iX — 4 325 1, miRNA 3’
Ui BN 1 poly (A) &5 44 LA g ¥ J5 2L 1) PCR SE 45 5
FIH Qiagen 2wl #2419 miScript SYBR Green PCR
Kit F1 miScript Primer Assay #47 3¢ B} %€ & PCR 5256
(Rotor-gene 6000 PCR system, Corbett, Australia),#>
%%.95C 15 min; 94 C 15 s,55C 30 s,70C 30 s,40
ANEER s 5 it R 43 B 60~95°C

1.6 A%z aFA % MR miRNA R FISEH &



505 M. AR R0 S B I P R R A KRR IE miRNA ik 3% 1) i A 5 20 HF o 467 -

i PCR KR4, Ve 4% IRT B E AR T A K BB e
TR Z R 2 5 E 1 miRNA BEATE M 15 B 224
Rorhr. ¥ &Mk 5 & miRanda (http://www.
microrna. com) \PicTar Chttp:// pictar. mdc-berlin.
de/cgi-bin/new_ PicTar _ vertebrate. cgi) il Tar-
getScan Chttp://www. targetscan. org/) ., N ¥k —
A5 14 T 8 e DAL 00 6% R S L FRATT A RGB Gl % 4
B T2 v 0 DR B DR ZH B R R AT T 0 — 2 R G
P

1.7 %it$a2 WA SPSS 16. 0 G il sk ki1
Siitortr. HRERH o+ s F£oR . B4l R T
Student’s ¢ ;5% . K3 K #E () h 0. 05,

2.1 Fhp B A s s B E IR

12 h J5 KB IR &K Jy (28, 2+ 3. 5) mmol /L, L
BF 7K F- oA (156. 0£12. 1) pmol/L, 3 & T8 F A4
K RLL I PR 25 & K P 2 (6. 8 1. 5) mmol /L, JJLEF /K
- (28, 243, 5)mmol/L, P<C0.05],

2.2 miRNA % A 2% miRNA &5 & 0 % 30,
IRT ¥ — b4 36 4522 5 3R A 1 miRNALJF H &5k
ZE5TE 2 5 LA 1 miRNA 15 45, Ho Rk L
A 10 4. 4345 miR-290, miR-894, miR-292-5p.
miR-327 \miR-374 ,miR-98 ,miR-352 , miR-132 , miR-
146b F1 miR-196a; %35 T4 H) miRNA A 5 4 14
miR-145,miR-329, miR-375, miR-140 * FI miR-29a
(& 1D,

2.3 miRNA %8 2% PCR BiE4 % miRNA 52
i i PCR 25388 5008 1 45 5L LA A W) i ka4, HL Ik
BAEwmE 2 iR,

B 1 BSHRDEETRGNEFAKXREE miRNA RIZHEREMNER

Fig 1 Microarray analysis of renal miRNA expression in rats with renal ischemia/reperfusion injury and sham surgery

Cy3: Renal ischemia/reperfusion injury group; Cy5: Sham group
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Fig 2 Quantitative real-time PCR results of renal miRNA expression in rats with renal ischemia/reperfusion injury
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Tab 1 Potential target genes of renal ischemia/reperfusion injury(IRI)-related miRNAs

miRNA Predicted target gene Function
miR-290 Beclin-1 Autophage
miR-874 Mitogen-activated protein kinase kinase 4(MKK4) Mitogen-activated protein kinase( MAPK)
miR-292-5p Beclin-1 Autophage
miR-327 Programmed death-ligand 1(PD-L 1) Apoptosis
miR-98 Transforming growth factor-3( TGF-) receptor 1 Fibrosis
miR-374 Interleukin-10(IL-10) Inflammation
miR-352 Integrin B8 Angiogenesis
miR-146b Interleukin-1 receptor-associated kinasel (IRAK1) Nuclear factor kappa B(NF-kB)
miR-132 MAPK1 MAPK
miR-196a Insulin-like growth factor-1(IGF-1) Proliferation
miR-145 Angiopoietin-2 Angiogenesis
miR-375 Cell adhesion molecule 1(CADM1) Leukocyte adhesion
miR-329 Integrin B3 Platelet adhesion
miR-140 * TGF-B3 Fibrosis
miR-29a B7-H3 Inflammation
( MAP3KI ) |_ miR-290/292-5p i
- (O
( MAP2K4 ) |._ miR-874/29a ) l
g el
( MAPK9 ) l— miR-98 .
- ( MAPKI11 )'— miR-98/145
( MAPK 10 ) }_-
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Fig 3 Potential correlation of MAPK pathways and miRNAs related to renal ischemia/reperfusion injury

MAPK: Mitogen-activated protein kinase; JNK;C-jun N-terminal kinase
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