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Abstract

¢ AIM. To identify the oxidative stress related miRNA in
retinal pigment epithelium (RPE) by miRNA expression
profile chip and provide a new idea for comprehensive
and deep research on the molecular mechanisms of age-
related macular degeneration (AMD).

¢ METHODS: Human RPE cell line D407 was treated by
100, 200, 400p mol/L H,0, for 24h and harvested to isolate
total RNA by Trizol reagent. The expression difference of
D407 cell miRNA after processing of different
concentrations was generated by Exiqgon miRCURY
LNA™ microRNA expression profile chip and the changes
after processing of different concentrations were
conducted by Hierarchical Clustering analysis. The
results of chips were verified through Stem loop realtime
PCR, and the target genes of identified miRNAs were
predicted by bioinformatics software.

e RESULTS: Among the 1425 known miRNAs listed on
microarray, 367 miRNAs showed differential expression
after H,0, treatment. The Treeview Clustering showed
that 17 miRNAs, including miR-31, were downregulated
along with the increase of H,0, concentration.

Meanwhile, 7 miRNAs, including miR206, were
upregulated. The results of gRT - PCR further validated
the better results of microarray.

¢ CONCLUSION :The miRNA expression of human RPE is
dramatically changed after H,O, treatment. miRNA
adjusts the molecules level of micrornas transcription
and it is involved in cell oxidative stress reaction, and
miRNA may play a pivotal role in the pathogenesis and
development of AMD.
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Fik: 55 9% D407 40, 43 B Ad A 100,200, 400 wmol /L
H,0, AbFRAH AL 240 J5 , Trizol 7342 40 i 5 RNA, {
Exiqon miRCURY LNA™ microRNA ik %05 A ( miRBase
16. 0 4 P2 ) Kl A [6] v 2 4b B /S D407 418 miRNA 119
Tk R IFK R R e B A HL S 0 AR AL HE AT R 2T,
i /] Stem loop realtime PCR X it5 Fr 45 SR UEAT 50 UE , I 18
FHAEDIE B 257 E: 100 22 5% miRNA 8 A3 LA

R OEA TS H 1425 A28 miRNA 1, 3845 367 4>
FEA R B H,0, A3 5 Rk &AL, il Treeview
AR AT B 23T R B miR-31 45 17 /> miRNA F# H,0,
W ) e 2 32 T R I P B B, miR 206 45 7 N NI E
Wit PCR B s ots 1 45 S vER M
%518 . H,0, EFHET)S RPE Ay miRNA FA17E7E ] B 22 5,
miRNA 1ENFE SR G K- (IR 5y 7, 25 T 4 A AL R
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BB 0 & A K e e % U0 AHAL M A Bl
RNA (microRNA , miRNA ) 2K BE/N T 22 03 /N F
HgE RNA 7 TAE R A AR g i X, iE Ak b B AR ST, B i
TERG SR KPR B SRR #- AT % . H T C A WFoE o
miRNA 2577 AMD (¥ & 4 Fl & Ji& | fH L 2 AR 4 JY AR
WG R A A i WSS N RPE 76 A [A) e B i 4R
LA (H,0,) fE RIS miRNA sk A8k, Sk 541k
P B miRNA O BN R A T 5T AMD & AR /Y
ST AR 0 S
1 MR %
1.1 %% A RPE D407 40 Rl A i K2 5256 5 )
Hrs s Trizol A5 W B 3€ [ Invitrogen 23 7] ; miRNA i A I
PRy Exigon 23 F] ; microRNA Stem—loop 5| L
A5 \TaqMan® miRNA assay 1257 14 H2£E ABI AH],
1.2 ik
1.2.1 fifatEsR D407 K T DMEM SbiG 53k, s
10% FBS,100U/mL 7 % %, 100mg/mL 5 R, W5 7+ T
37°C,5% CO,K53%%0 , B H IR, 5 4d LA 1:5 f54%
1.2.2 mBNA & R o #  ffi A 100, 200, 400 pmol/L
H,0, 43 D407 il 24h J5 , WSCHE A A Trizol YA 2L
RNA, #E %X miRBase £04 1% (16.0) &4 1891 4§
PREREF Y miRCURY ™ LNA JE 5 AT R, A i Fl A 32 2
PR G UL EAT o AN R Ve B AL R 248 HyS ™ 28 e
BHERIC KA (1] Hy3 ™ Bk bR I H6 3R 1
o #H Axon 4000 F94H4Y 532nm 1 635nm PR K4
i PR EOOLIE 5 TR B, GenePix 4. 0 B4 11B &3t
PR TE ARSI 30y o 119 3 58 22 S {1, O B A HE K LA =2
9 EVR L A <0.5 ATFIE,
1.2.3 BESW ISR i 25 S A Cluster
1, >R e 1R R 25 43 BT 7 35 ( Hierarchically Cluster ),
Similaruty Metric ¥ % Correlation ( uncentered ), # 17
Average Linkage Clustering, Treeview #X{F /R RIS 4E R |
1.2.4 qRT-PCR 3&GIE #4057 FIER IS A4 2R 1 %
TE 5 A AL R IO E 9 miRNA #E— i ] qRT-PCR 36
IE, Trizol #2HUE RNA J5 i ] miRNA Stem—loop 51#) 2
L] cDNA, i FH TaqMan® miRNA assay X FIFE ABI
7500 real time PCR A b #4745 I, & 5 454 .95°C Smin,
40 MIEFR 95°C 10s,59°C 10s, U6 RNA fE R Z 2744
Ty AR R R B M SR A R, S R AR
HATXT L,
1.2.5 miRNA SBEEHM 43 50K 5 1 11 19 miRNA
RALLF = FpF2 ¥ ; TargetScan ( http://www. targetscan.
org) .miRBase Targets ( http://microrna. sanger. ac. uk ) Fl
PicTar(http ;//pictar. bio. nyu. edu/) , o) B AT GE R4 Y
FOHERA

Bt F M GeiT ik AF % A SPSS Statisties 19. 0, {#
FHEAIN 2275 223t (ANOV A ) X i 2 H i) miRNA £ A8 [A]
W H,0, IS (AT e R e A K HEN o=
0.05,
2R
2.1 SR HIFLEH mRNA RiEZTL SR TES
M 1425 A~EH miRNA 1 2845 367 NEARRIEEE H,0,
AT F 26 3k & A2 75 4k (100 wmol /L 300 >, 200 wmol /L
230 /~,400pumol /1.:262 4~) , HiH 94 > miRNA 78 A ] ¥
FE H,0, &35 KA T W AR 4k (43 A B 51 AT M,
x1),
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hsa-miR-130a
hsa-miR-133b
hsa—miR—-149 =
hsa-miR-181d
hsa—miR-206
hsa-miR-214
hsa—miR-301a
hsa—miR-335
hsa—miR-374a
hsa—miR-422a
hsa-miR-423-5p
hsa—miR-424
hsa-miR-483-5p
hsa—miR-508-5p
hsa—miR-552
hsa—miR-553
hsa—miR-663b
hsa—miR-638
hsa-miR-711
hsa-miR-767-5p
hsa-miR-1246
hsa-miR-1249
hsa—miR-1290
hsa-miR-1915
hsa—miR-3178
hsa-miR-3195
hsa-miR-3201
hsa—miR-3607-5p
hsa-miR-3611
hsa-miR-3613-3p
hsa-miR-3618
hsa-miR-3646
hsa-miR-3656
hsa-miR-3686
hsa—miR-4258
hsa-miR-4284

F1 D407 AREENX R FEZ A ER miRNA
i T
hsa—miR-7 hsa—let—7b
hsa—miR-16 hsa—miR-21 *
hsa-miR-20a hsa-miR-23¢
hsa—miR-26b hsa—miR-31
hsa—miR-27a hsa—miR-32 *
hsa—miR-30c-1 * hsa-miR-150
hsa-miR-32 hsa—miR-151-3p

hsa—miR—-124
hsa—miR-148b
hsa-miR-193b
hsa-miR-195 =
hsa—miR-210
hsa-miR-224 =*
hsa—miR-302¢ *
hsa-miR-330-3p
hsa-miR-340
hsa—miR-326
hsa—miR-361-5p
hsa-miR-491-3p
hsa-miR-518b
hsa—miR-518e *
hsa—miR-520d-5p
hsa-miR-548e
hsa-miR-574-5p
hsa—miR-622
hsa—miR-625
hsa—miR-634
hsa-miR-636
hsa-miR-640
hsa—-miR-647
hsa—miR-665
hsa-miR-885-5p
hsa-miR-937
hsa—miR-1236
hsa—miR-1273
hsa—miR-1275
hsa—miR-1285
hsa-miR-1909
hsa—miR-1973
hsa-miR-1976
hsa-miR-2355-3p
hsa—miR-3142
hsa-miR-3149
hsa—miR-3182
hsa—miR-3196
hsa-miR-3675-3p
hsa—miR-3941
hsa-miR-4268
hsa—miR-4284
hsa-miR-4286
hsa—miR-4312
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0 100 200 400
H,O, #E Cumol/L)
2 H,0, LEH/S mRNA HIRATH A hsa—miR-206
ARXTFeR i 5 B hsa—miR-31 AXT ik ;* P<0. 05 vs 400pumol/L) ,

Position 1-7 of SOD1 3' UTR 5 .. . NNNNNNNNNNNNNNNNACAUUCCC. . .
R
hsa-miR-206 3 GGUGUGUGAAGGAAUGUAAGGU

B3 FERTN,

7mer-
m8

ZRFHTE KI, 24 1 miRNA M RIEZY
H,0, Mk B8 HAT — 8 PR, o 7 > miRNA (hsa-
miR-206 ,hsa—miR-423 -5p, hsa—miR-149 *  hsa—miR -
483-5p,hsa—miR-1290, hsa—miR-3611 , hsa—miR-1246)
B H,0, W B2 09Tt = 2 BE 8 T m BB, 17 4> miRNA
(hsa-miR-31,hsa-miR-518e * ,hsa—miR-574-3p, hsa—
miR-32 *  hsa—miR-146b-3p, hsa—miR-300, hsa—miR -
634 ,sa—miR-647 ,hsa—miR-520d -5p , hsa—miR-1827 , hsa—
miR-625 * , hsa-miR-491-3p, hsa-miR-4286, hsa—miR -
4279 ,hsa-miR-4308 ,hsa-miR-3675-3p ,hsa-miR-518b)
AT REAR (& 1) .

2.2 A& RWIUE T TaqMan® miRNA Real — Time
PCR Kl & 8, 5 ARACFRLLAH L, H, 0, 4b 35 D407 4 g
f) hsa - miR - 206 # ik Ft & (100wmol/L; P = 0. 995
200 wmol/L:P=0. 001 ;400 wmol/L: P =0. 000 vs control ) ,
5 H,0, &b B A IR 4 B9 AH G M (F = 144. 968, P =
0.000) ,hsa-miR-31 A93R35 MZ #iFEAK (100 wmol /L. P=
0. 565;200pmol/L: P = 0. 001 ; 400 wmol/L: P = 0. 000 wvs
control ) , 2 ML B @ 1) ¥k B S 1% ( F=70. 079, P=0. 000,
Kl2),

2.3 miRNA $REFE TN A fF w25 R Bos, Rk FiE
Y hsa—miR—-206 #HL[K 448 AL ¥ 5 AL 1 ('superoxide
dismutase 1,S0ODI1) , W gsE&ALE LR 3, Hah ,;H\:,ﬁ{_%%
FIA 1 miRNA 0 (14 #8 5 [N o 42 6 PRDX3, GSR,
GPX8 %5 Z i 5 S AL AR SC I A
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AALR R AMD KA K J B H ER EALH 2 — &
A0 0K 25 3 30 RPE B2 k45 B G iL F 52473 , RPE. /) 434
15 st —2 v 3 Briich F5 K Jik 26 B5 9 9 0 I, 12 %
B AE RN X 23 fff ECM S5 UURR, i 17 52 ) RPE il &
AMD #EREST 0 H RTINS miRNA A BE 76 95 BEPE 37 26 1M
B AN T RN A K S AE AE AMD AH G 1Y) EE 2
RN AP E EEAE A W ad X miRNA ik
B AL ARPE RN 7 P ) B 5 RE % R W14 miRNA 7E AMD
KR RSB P R E DRI R, AR AR BN
S TR A S AR 05 1 T RPE 415 , 4018 miRNA 3
KR AT A AR, 9 H B2 miRNA 1 #3528 1k 5 10145
A —E ML, W] miRNA 7] fE7E RPE %8114
K AMD kA R e A EEAER .,

2L AT B B kB, 20 A A B s 0
AR miRNA 7] G 8 45 (1) #1035 [N 5 50 A0 Dy 386 R 2%
Pl EEWEN T, AR SOD i 8 Ak S0 FI 28 D H K
SO/ N R R S I 7 A= IV @ VAR
Sod1 ™~ F1 Sod2 knockdown /)N LB ¥ ) i 35 B0 5 AMD
FAL B FR 2F  AR P AR S I £ I R miR-206 1]
BE TG SR 5 KR 5 SODL, I HL5 E AL 30403 R 2 B P
FH2E, B miR-206 1] LU i 855 SOD1 Ay 2 36 31l il bt
AR, I A A 45

ARG T 5T RPE URAET R &R A B 5% [ g
FIIE PR JAE , 33X 26955 HHL 2 A8 nT B0 GA Al CNV, A3 SCHk 4R
i, miR-21, miR-31 Al miR-150 %5 7Ei0O%G1% S CNV
ANE PR IR D i R AR DL = miRNA I HEdp
HHOEIA S CNV AR B R ARSI A 45 R R,
2 H,0, AbHS 41N miR-21, miR-31 Fil miR-150 £
FEIRYIA RS, OF H miR-31 B2k #a ¥ 5 H,0, W
F AR I B NP miRNA 78 AMD 1) % 5 HL il
o B AR B AR LSS A R — 2
5T,

g BT R, A AL VE T T RPE 25 5 & 248 L
miRNA &4 B AR {25 55 381 miRNA 1] 38 18 3% 15 hi
FALR N 2 EE, 25 AMD [ EAES R R, BIRE
Z A YE B A WA ) miRNA 9 48§03 DR /) 3%
SIS B IE , H 25 A R DG SCRK, 0 % 1 25 5% miRNA BEf%
itk — 2D ST R AT Y SRR 3 R AR S Hh R A
AR AR OC miRNA AR IE R DI REWF 5T, A A T AT
MIEF KX AMD #5475 IR A MRS, 538 103697
A
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