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HE 1% XK R P & F g S AR Lipofectamine /5 49 77 i FmicroRNA-34a%% e ARSI 3E 5784
AFE ML &5 mIEM2342SP6.5. i A BrdUsk. 28 it T AR % 47 X, 52 3044 ) 4% 4 microRNA-
3da/z 5T 4 0IE FA 69 %5 vk, K ILM234=SP6.54m JIEL 38 74 BF) AR AT 4] (P<0.01); F+ A F AR 40l KA
M %% ZmicroRNA-34a/Z 40 it B #1649 AL, L I 4a o5 TG 8; F) BT A2 4% 2 microRNA-34a/5 48
ff.caspase-3/7Ba6g M, RILFAPA R L. 7 4h, Real-time PCRAZ M & A T & & 4L #/ZM23. SP6.5
8 /I, ¥ microRNA-34a#9 £ 32 2 EA(P<0.01). A EZ 4 24 £ microRNA-34a#9M23 . SP6.54m fitl,
#6M| caspase-3/784 & P 49 B, & Hlcaspase-3/78 & M 2 38 An(P<0.01). AR & BmicroRNA-
3dail 176 40 0 ) B R AP BRI IR SR AR B LR & F B MR eq 3G Fh, A S8 At T B E

B, B R A ST mie AT,
KA

AT 745 I B £ 3290 2 A N B i AL TR A SO ek
R, DR 220, MicroRNA (miRNA)E — 2K i
I3z B ARG 5 1T /N4> T RNA, H U Re e 67
PEIE R 63K P, W57 WImiRNA AT DA 1) 7 522 (1) b
JRAH DG FE R (1R IA, W] REAEEAE 112 Wi Ryd o7 vl
HEEAEHP ., ARSI S AT R B, SpS53iis il
1 9 28 35 1) FH € i microRNA-34(miR-34) 5 % i, 71
microRNA-34a R 1) il 7] 44 I 5 15 35 088 40 e (1) AR K
FE AR, R ICA I 40 i A= K 1 i DR g A 5 4 B A
AW FEAE AR 58 i J L, i 3 BH 2 IR A A
ST miR-34ak: Yo NN\ ] 25 155 R 05 35987 41
R HIBrdUE S 4 P AR 5 B T S 56, R miR-
3daXe] 4 o 14 GE D5 e SR P 2t s A 43 b 4
JEWIR A Krilicaspase-3/ 7RG ME 2> M4 Ly T2, 56
IR I3 HrmiR-34a ] ] 25 i 22 (7 2298 41 184 5 1) 3%
Wi, i) 25 2%(Adriamycin, ADR)& %5 WL 1) JHORE 16 97 24
Yy, GEF 5 I IR T fRImiRNA R #3559, A S0 A
FReal-time PCR }% caspase-3/7Mf 7% 14 46 I, 8 1 B
% HmiR-34a [ABER

1 HHS
1.1 R R

N 7 T P € 3R AN M 0 8 1 R R N A 2
PRI B, LRI IR IS AN PRI ON A 2
RO IR AN HIM23 i S [ 2 2 K2 B e IR B e )

MicroRNA-34a; 57 Ik B (0 25980 051 41 Hw & 31 o) 25 2%

E 7 P JEG s N 26 I £ 3508 A AR SP6.S HR
SRR 3 S s 25 T 0 )
1.2 SLIGHr#L

DMEM(Dulbecco Modified Ealge’s Medium)
R R LG A 135 FBS (InvitrogenZs w)), il
(Invitrogen’A ), Lipofectamine 2000(Invitrogen’2 7]),
miRNA H Ambion 2y w] A (B P R BEAL T 41
RNA Oligo; miR-34aJ7%124: 5 -UGG CAG UGU CUU
AGC UGG UUG UU-3"), BrdU4H Jif2 34 5 43 #7371 &
(Roche’? ), Cat. No.11444611001), £ Jfd J& 3143 B ik 71
H(BD F)), caspase-3/7M i P AS I 771 £ (Promega 4
], Cat. No.G7790), Fi%5 25 (Sigma A #]), Real-time PCR
JIT A R 771 S AR £ (Cat. No.4427975)14 1 1 5 [F ABIZA
). SpectraMax M5 F11(Molecular Devices/A 7]) , it
A A MU BD 2 F), 7500 5 650 5 FEPCRIY(ABI
Ao
1.3 ZHAEIESE

N 776 J (0 F R 4 UM23 . SP6.534 FH 757 10%

G2 L35 (FBS)DMEME; 783, #37 C. 5% CO.H%

FEAA TR IR, AN I R I R B B T A AR AR,
[Fi) s 2 2 M A T 52 56
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BB K IIIM23 . SP6.SAR #5122 £L1%
FEMR, HAELipofectamine 2000%% Y it B 5, Fic il % Y
W TG . TEAUIDMEMES SRR PR A id B A T
4 I miRNAF Lipofectamine, & i iU & 15 min/7,
FLHEE50 nmol/LiImiR-34a, 37 "C. 5% CO 57746
W E R LA 125 YL HLT ZIIRNA Oligoff 4
FH 4%} #i (negative control, NC).

1.5 5-i8-2-B S FRE(BrdU)is \ £+ 40 f i g

HO6H 504 KT 40 iM23 . SP6.5H) &) 2196
FUB R, BEAL100 pl, 293> 10340 i, F54H Be6 i 5 5L
U H e bR 7 5 JemiR-34aiNC 5 75 9772 h, T\
BrdU(ZKE 410 umol/L)4¥ 25285722 h, [ 52 #i-20 °C
%E30 min, #RAF37 °C 7 530 min, Anti-BrdU-POD
37 CH#E30 min, 4L YRR Y) = 007 & &6, 1
Fr1X405/490 non ks WG B, RIBrd U IAH o
1.6 £ BE - 52 B2 2 R SR IR

FERP O HUE KW HIM23 . SP6.54H il 522444,
FEALAA MR B3> 10M4 . IR H 3% FiRT7 15 4 miR-34a
BUNC, 4424 hJa WA 4n i, F Bk Zobadt 47 41
MTEE . B S A AN i 22 6 LR, 5L 4H i %800
AN, ATIAA], BREEREIR10K, HYEIL PR T L) v
Ja #E3E9E, F4% 2 5 [ 72 15 min, 45 40285
WA A5 min, YEF BT, FARIE S
1.7 SN2 AR {S E £ B FE) A

It #4200 14 40 fIM23 . SP6.53 A 5 Bl T
6L, B FLAH B K3 X 1054, Yk H 42 b3k )y e e
miR-34amiNC, 48 h/ i 40 i, 70% LWE4 “C [l g i
B, AL ATE (P4 “C Y %4 (7,30 min, 400 H JEAT I JE,
i 20 BRASCRS D 4 i J 3 40 A1, REFEASREN30 0004~
2 i, ModftfR {1 43+t 40 1 0 390 45 s AR 1 70
1.8 caspase-3/7H§ & 1444

RO EAE K I IM23 . SP6.541 i T-96FLAK 1,
FE BN AL, R H 1% L3R 5 155 HemiR-34aNC,
48 hji Hi 4 caspase-3/ 7MiM A IR 6 1 B 15, 244
i1}, B itcaspase-3/7HF, M JEA)(Z-DEVD-R110) % i
WEY SN2 b, BEFR R IS, WUk 6499 nm, K
6521 nm.

1.9 Real-time PCR

OB K41 igM23. SP6.534 4] Rl T64L
B, BEALATI 51074, X H INAZ4JADR, 2445
1 pg/ml, 75 %25 I AN IIADR, 4645577724 hy 48 hoy

FEsc A, $EHOIF 240 FEARNA . A4 Superscript
II First Strand Kit/j ¥ 10 #% 5% 75 lficDNA; Real-time
PCRAHFAMAFRICHRE 71, LAU6N A S . Real-time
PCR VAR H25 pl, 84140 : 50 “CHil#2 min,
95 ‘CHiAEPE10 min, 95 CAEMELS s, 60 CIE K IEAH
60 s, &5 K A0 MG
1.10 [JEE 4L 5 caspase-3/7HEG 5 144
T R0 e G 0 (1) 1.8), %5 424 hi n 254
ADR, Z9RIE1 ng/ml, gks2855%, 2915 H24 h)5 %
1.8 1) )5 10 BRA Ml caspase-3/ 7R 4 -
111 FitEFHE
GV 43 BT K FHSPSS 16.0, 5256 #4fs Lix 3k
N, TS LR T e 56, LLP<0.054F ok 2 7 48t

YN
i o

2 7R
2.1 BrdUZ NJE4G 40 At 55

5P FEINCAH B, % FmiR-34a2 5 M234 i
B0 (16.96+3.11)%, SP6.541 il H 98 /D (17.68+1.12)%,
P<0.01(1). % JemiR-34alt) 41 o 5 0] B>, $2oR
miR-34an] L) 5 35 0 HIDNA K & B, 41005 4 25 i
0 2900 4 6 11 3 S
2.2 MAEFIRGEPER BSR4 R

e YemiR-34afftIM23 FISP6.5 40 Jifd e [ 45 [ 1 %oF
FENCIRIAH i s, £ H B 8 H /N B98N (E2).
DRIk, iR -3 AN (S SRz 00 i) 2 L £, 258 9 4l F 34
B EE, RIS 52 m H e B T R g
2.3 A R SCR T 20 A B A

FH 3T %0, B YeNCIIM23 41 i 43 41 A Go/ G
1147.64%, 1% S T miR-34affiM23 41 i Go/G, ]

Ell BrdUZALNEERmiR-34a/m HFI BIE IR B & RRAAEE
GLARRFR I TRAH N AH A ECE 43 L, *P<0.01
Fig.1 miR-34a inhibited the proliferation of uveal mela-
noma cells by BrdU

Y-axis means relative cell number, *P<0.01.
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E2 M23F1SP6.54MAE4E FmiR-34as{NC /5 52 B T A B
Fig.2 Colony formation of M23 and SP6.5 cells after trans-
fection of miR-34a or NC

El3  M237FASP6.540 P4 FmiR-34asiNC F 4R E HA 5 %
Fig.3 Cell cycle analysis of M23 and SP6.5 cells after trans-
fection of miR-34a or NC

$158.80% . HYENCIISP6.541 il 50 A b Go/G I
42.94%, 1Y T miR-34aff)SP6.541 1 Go/G 31
68.30%. i RPE7n: 4 T miR-34alf)M23HISP6.5
A A B A Go/G U I 40 i 2500 2 3 22, SIHAIGY/M
W14 ek o 3% 2 B miR-34afs A 5 EL A 25 I SR
2R A0 S IR T Go/G i

2.4 caspase-3/7BGE 140

W1 4T 718, M23. SP6.541 il % YemiR-34a/, cas-
pase-3/ 78S 55 B PR X FENCAH B G St 26 2s, Bdi
Gritaf e 7, fnmiR-34a AN L IR 4l i .
2.5 Real-time PCRG PRI f5 4 i miR-34a
AYFRI%

ZtReal-time PCRAS M, 15 HimiR-34al1) AH %) &
ik (E5): M2341 il £ ADR AL P24 h, miR-34alf) %
ikt Eif(3.61£0.016)f%, 48 hll 22 % 5 4 %, b
W(5.61£0.035)f%, H A 48 i % & X (P<0.01); SP6.5
i iy 28 ADR AL P48 hJi5, miR-34aft) ik & I8 i
(2.156+0.043)f%, 1 . & PE 2 7(P<0.01).

2.6 PEZE IR f5caspase-3/7HETE TN
B JemiR-34alf)M23. SP6.541 Jfil, £ ADRALFE J5,

E4 M23FASP6.54H 14t S miR-34as NC /5 caspase-3/7EGE
AR
Fig.4 The activity of caspase-3/7 of M23 and SP6.5 cells
after transfection of miR-34a or NC

ElS ADR&IEM23. SP6.54AfI% SmiR-34afi KA
YAAEDR A miR-34al{IFHR Liktt, BIAAFRAADRAEEIN IR, *P<0.01.
Fig.5 The expression of miR-34a in M23 and SP6.5 cells
after treatment with ADR
Y-axis means relative fold change, X-axis means the incubation time
with ADR, *P<0.01.
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El6 35FmiR-34asiNCHIM23F1SP6.520 A2 ADRAMNE 7
caspase-3/7H 5 1446 N
YAABKR Hy caspase-3/TRIFIE VL IR 9415, *P<0.01.
Fig.6 The activity of caspase-3/7 of M23 and SP6.5 cells
after miR-34a transfection and treatment with ADR

Y-axis means caspase-3/7 activity fold change, *P<0.01.

caspase-3/ 71 I 11 45 i GENC I 20 A B S 355 n: M2344
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miRNAJE — 2 AW PV 14 I 4 % 2% 11 5D /N 43
FRNA, & FEERWEE T, |2 A T A% EY)
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T 09 5 DR p 5 3 1) T 402 B S) b, R 97 40 i ) 301
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WER 2 — . BFFER Y, miR-34afE s ] L
T A, (23 iR A e g T

0 it 347 i 2 T O A L 4 ke S B, A P 4y 2
J& 1 A FEDNA S BT HH(G). DNAS 8 HH(SIH).
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S AR A 0 IR AN FRAEG T D BT R . s
SN BrdUSHl 45 SEARTT, 2B miR-34afe s idit #ii

0 Y0 T v R £ B AT B 1 B

A I T RN ARG ) — R RS T, HAE
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TG IR A0 B i A 2 2 —, e 4 e ot S
B {1 == 1 W T o e A% 7 A S ST 11 W L
TEVRTT RO AR, ELIRIGIR EIRyT R M E
BERUIR o DRIk, 3000 T RE 40 B P TR, B R
0 Ji 0T 3 T R R B O L

AHF TR BIM23 . SP6.54 i %% YmiR-34a ),
caspase-3/7M % 11 5 BH % FNCAH LE TG B I o A%,
K B miR-34a A T 42575 7 7 26 I 1 15 32089 A i o A
T2 o, Pla s e I RPUAE R, 2 Fi WK
JIgg V6 T 240, TR 43 Bl e B 5 2R e AR P TR
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FIk, MmiR-34aEp 531 H 1% H bR 2 —B9, K
fiff 5738 1$ Real-time PCREGI, AP 25 25 v] L5 3
] 7 5% S (0 350 41 i TP miR-34alf) Kk AN, K
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caspase-3/7HEiE E L E W I . R miR-34a b A H
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JEME, I iR 40 B T TimiR-34at ) A 2 4L
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25 PR, miR-34ait ik 105 40 i i A4 ) 44
AN R 0 N i %6 1B 6 €0 2% 000 40 T ) 38 0, T Hog %
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The Mechanism of MicroRNA-34a-mediated Inhibition of Human Uveal

Melanoma Cell Proliferation

Jiao Wang*, Lin-Hua Chen, Zhong-Lou Zhou, Xiao-Yan Chen
(School of Ophthalmology and Optometry, Wenzhou Medical College, Wenzhou 325027, China)

Abstract MicroRNA-34a was transfected into uveal melanoma cells M23 and SP6.5 by lipofectamine. The
proliferation of uveal melanoma cells was examined by BrdU and colony-forming assay, respectively, and transfec-
tion of microRNA-34a into uveal melanoma cells led to a significant decrease in cell growth (P<0.01). Flow cy-
tometry was applied to analyze cell cycle and these cells were found to have a higher proportion of cell cycle arrest
at the G; phase. The activity of caspase-3/7 had no significant changes. In addition, the expression of microRNA-
34a in uveal melanoma cells after treatment with adriamycin was upregulated based on real-time PCR (P<0.01).
The activity of caspase-3/7 increased significantly after microRNA-34a transfection and treatment with adriamycin
(P<0.01). These results indicate that microRNA-34a inhibits proliferation of uveal melanoma cells by cell cycle ar-
rest. Furthermore, microRNA-34a increases cell sensitivity to adriamycin, but doesn’t induce apoptosis directly.

Key words MicroRNA-34a; uveal melanoma; proliferation; cell cycle; adriamycin
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