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SR FH 7 7 J R 8 2R M23 A R AR DA B S X 4, E A TP 43 53 5% miR-34a mimics Fl mimics BPEXT BR, 43500
YE miR-34a %% G 28 0 BH P B2, B AN e B AT B O T X BRZH . SR real-time PCR 345 4% 44 5 miR-
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[ Abstract] Objective To study the effect of microRNA-34a( miR-34a) on the biological behavior of uveal
melanoma cells and its mechanism. Methods Uveal melanoma M23 cells were used as research objects, miR-34a
mimics and mimics negative control were transfected into the cells respectively as miR-34a transfection group and the
negative control group,and the non-transfected cells served as the normal control group. The overexpression effect was
validated by real-time PCR. MTT assay was used to detect cell proliferation. Cell invasion and migration were detected
by Transwell test. Target gene prediction library predicted target genes of miR-34a,and the target gene was identified
by luciferase activity report. Real-time PCR and Western blot were used to detect the mRNA and protein expression of
target genes. MiR-34a mimics and microphthalmia-associtated transcription factor ( MITF) overexpression vectors were
cotransfected into M23 cells. Cell proliferation, invasion and migration abilities were detected by MTT assay and
Transwell test,respectively. The mRNA and protein expressions of MITF were detected by real-time PCR and Western
blot. Results The expression of miR-34a in M23 cells transfected with miR-34a mimics increased. The cell

proliferation ( Ay, ), number of invasive cells and migrating cells were significantly different among the miR-34a
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transfection group,negative control group and normal control group ( F=18.000,P=0.003;F=20.345,P=0.002;
F=15.717,P=0.004). The proliferation, invasion and migration ability of M23 cells in the miR-34a transfection
group were significantly decreased compared with the negative control group and normal control group (all at P<
0.05) . Target gene prediction library and luciferase activity report showed that MITF was the target gene of miR-34a.
The relative expression levels of MITF mRNA and protein were 0.45 +0.06 and 0.36 +0.04 in the miR-34a
transfection group,0.99+0. 11 and 0. 62 +0. 05 in the negative control group,1.00+0.07 and 0.63+0.08 in the
normal control group, respectively, and compared with the negative control group and normal control group, the
expression of MITF in miR-34a transfection group were significantly decreased (all at P<0.05). Cell proliferation
(As,) ,the number of invasived cells and the number of migrated cells were 0.35+0.02,29.48+3.20 and 41. 87+
5. 82 in the miR-34a+ MITF group,0.26+0.03,18.53+1.47 and 27.64 £2.45 in the miR-34a+ Vector group,

respectively, the proliferation,invasion and migration ability of the cells in the miR-34a+MITF group was significantly
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higher than that in the miR-34a+Vector group (all at P<0.05 ). Conclusions miR-34a can inhibit the malignant

phenotype of uveal melanoma cells by inhibiting the expression of the target gene MITF.

[ Key words] Micro RNA; Uveal melanoma; Invasion; Migration; Microphthalmia-associtated transcription

factor; miR-34a
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1.1 #F

L1104k % SR (3R M23 41l A 58
ATCC 2 %, 41 FH 2 1R B0 %5 10% Jif 2F 1 395
RPMI1640 15 52 (RT3 %0 5% CO, 1 37 CHEFR4f
Bigt . A0 FE A K & 80% LA LIk, i PBS 4 41 g vk
P2 U, U N B K 0. 25% [P B AL 2 min,
1 000xg 50> 10 min, B bR F ¥, U8 0 40 i 35 % 0, 4% Fh
2 A0 B SR AR 2 B TR

1.1.2  F3FHLH M4 miR-34a mimics , mimics [
PEXTBR (B i B AR W B B R A W) ) 5 TagMan
miRNA ¥ 553 F) (32 [E Applied Biosystems 23 A) ) ;

SYBR Premix EX Taq ( K #% TaKaRa 72 # );
Lipofectamine 2000 ( 3¢ [# Invitrogen 2 ] ) ; sc-515925
/NIR W T2 A % %% 5% [ 7 ( microphthalmia-associtated
transcription factor, MITF) $ii & ( D-9) ( 2% [ Santa Cruz
A T]) s MITF 53 5K 34 (peDNA 3. 1-MITF ) % i 25 {4
peDNA (_F i FITT A W H A B A A7 BR 23 7] ) s miR-34a |
W58k 5° - ATTGCGGTGGCAGTGTCTTAGCT-3" |, T iif
5/%) 5’ -GGGAAATCGTGCGTGACATTAAGG-3’ , MITF
FiEE1 9 & 57 -CGGGTCTCTGCTCTCCAGA-3’ , F i 5l
¥ 5’ -CCGGCTGCTTGTTTTGGAA-3’ , 5|¥ st k-
W4 T4 1 ; Applied Biosystems SZ I 2% 5t i€ PCR X
(Z£[E Thermo /A 7)) ; EnVision Xcite/HTS [ #54% ( 3£
PerkinElmer 2y %) ) ; ECLIPSE Ti 8] & & 685 ( H A
Nikon 2y ] )

1.2 miR-34a mimics 54t 575 M23 44 Y #47 N
AR

1.2.1 miR-34a mimics 5 M23 405 # M23 41 /iy
FPFE R 6 FLAR R, i 200 M A 1 2 X0 S Ak K 300 40 i 2% 3
N 60% B, F opti-MEM 43 5 % miR-34a mimics,
mimics [H 4 XF B Lipofectamine 2000 #% B¢, = 15 T 07
H 5 min, ¥ miR-34a mimics B, mimics B4 X} 08 7 BE
5 Lipofectamine 2000 i B IR & & T = ik I &
15 min, 73 5 A miR-34a % Gy 24 F ]9 X BRA, 35 5%
Joi 6 h AR o B AN G 4 R 1E H O R
1.2.2  SEPo8sE i PCR VEAL e R Wi E
24 b, JUE H 0 B2 BT PR XS BR 2R miR-34a 5% e 2
M23 4 Jg, J Trizol 3L 5] £2 40 Jf 9 RNA,
TaqMan miRNA 39 8% 53R HEAT 190 5% ¢ S r, LA SYBR
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Premix EX Taq #£47 & & PCR, PCR i 4514:95 C
AR PE 30 5395 C KL v 55,60 C )z i 30 s, 3L 40 /N1F
o LhU6 RN 2, 15 I 27 35 11 5 miR-34a mRNA
MBI, LEEE 3 B,

1.2.3  MTT 9Pl & 20 40 MO8 2R 00 JBOCIE B X R
BT B AT miR-34a B4 Y 41 55 YL 5 24 h M23 41
J, #7802 96 fLAR N, BEALES NS 000141 fiEg , 555724 h
J& L LA MTT 358 10 wl, 95 & 4 ho W LN
T, B 150 wl DMSO #0810 min , AR {CR )
FEALP 570 nm AEEOLIE (A) H. SR ER 3 K, M
FEME

1.2.4  Transwell /N5 3 55 PF Al 4% 20 40 M 4= 28 AT %
00 A AR 28 a3 Fi ] R SR /3 A . U R
Xt HE AL B A o BB 4 miR-34a B Y 415 e 5 24 h
M23 4 i, ¥ 20 i B T 1% JiG 4 I3 9 RPMI1640
KR Wb i 2 Transwell /NE EE A, EFE P EHMN
5x10* 4l Bl , Transwell /NE T Z RIS 10% i 4 1L
Wi B RPMI1640 55559 , 3595 )5 24 h, ¥ Transwell /N3
B BT O 0 5 4% 2 R WP [E E 1S min, H
PBS e 1 IR, B TA SR U S min, FIEE [
E L H R Y T 200 £ B AOEE T ULEE ALY Hh 4 i I
BEBH EEERS DS, ICFYE, SnHEE 3
U B {E .

1.2.5 FEBEPIPINANSEE R FHHESE PR 500 % PicTar
( http://pictar. mdc-berlin. de/) ., TargetScan ( http;//
www. targetscan. org/) . The miRBase ( htip://www.
mirbase. org/ ) Fl il miR-34a ¥ % [K &y MITF, } MITF
5 miR-34a 45 & B 4b X 5 78 IF 4 2 5¢O0 K B 4l 8
T K B 272 1 MITF 30y B A= B, 418 98 7% (1) MITF
N ALY B R TSR 58 A48 B 3 51 5 miR-34a mimics |
mimics BA P X B HE L 31 M23 2 if op, 4k 2R 85 5748 h,
R A 2 D' 2 Tl AG I 42X 50 G0 A ) M 25 't 2% it 47 7 7Y
WAk, SEEE A 3 U, B

1.2.6  SZAf3 G E & PCR A6 I 4% 40 40 g v MITF
mRNA 3k I B 0 B4 B R X R 2 il miR-34a
FEYL LY IS 24 h M23 20, T Trizol 2571 45 HC 41
Hi RNA, HT cDNA & il Rl & 2E 17 00 5% 5%, L) SYBR
Premix EX Taq # 47 % &t PCR, PCR Jz v 4/4:95 C
i 5 W 30 5395 CARPE S 5,58 °C 1B k 2 T4 30 s, 4t 40
AN, LA GAPDH g N 2, 4% I8 27 3k 4158 MITF
mRNA YR KKN- o SLEEE 3 W, BB

1.2.7 Western blot 3£ I % 41 41 jifg H MITF 2§ 1 3%
i5 BUEHE O BRAL B B ZH A miR-34a 5% YL 20 5
YeJ 24 h M23 40, Fl & PMSF fg RIPA 2K 11 %4 /iR 1

PRI I S RNA LB 5 B 22 ob R & )5 4
5 min ¥ 285 RN 2 B 7380 10% SDS-PAGE B AL
H,100 VIR R IKZY 2.5 h 5, TR B E B 2 BE S
T Ik K . 7E 80V HL R AR T R B, & R =
PREFAER ML, LA 5% “F I F1 2 A0 PHBOKS I e
SRS G AL S B S BT R MITF A —$i(1:800)
KR 4 Cad i, BT HRP ARIC i 1 354 — 4L
(1:4000) sz B HEH 2 h, ECL A0t 70 #r 2% 19
JKRFZAH , A% 20 GAPDH 1Y K BEABLAE Sy N2 B, 23 # H
26 Y R IR o B E A 3 K B (E .
1.3 MITF %3¢ 575 M23 42k 92447 R 1A

K M Lipofectamine 2000 43 #|7F M23 4H fify op L4 Yu
miR-34a mimics + pcDNA 3. 1-MITF | miR-34a mimics +
pcDNA 3.1, 73 512 /E miR-34a+MITF 4 fil miR-34a+
Vector 21 . H5 55 37 = XMEUY AY M23 46 Jiid 45 F 5] 6 FL AR
F1, F opti-MEM ¥ miR-34a mimics+pcDNA 3. 1-MITF
8¢ miR-34a mimics +pcDNA 3. 1 43 5|5 Lipofectamine
2000 #i fe, = T E S min, B3R 2 M RBE S S
TERIETIEF 1S min, 35003 40 % o 60% 1) B 77
Berb, 15 97 J5 6 h i . MTT 3k I 5E 40 0 7 3¢ K
570 nmAb A {H, SZE AR [E 1. 2. 3 ; Transwell /N5 i I
R I 20 AR 2R M RS A O, S 20 BRI 1. 2. 45 S 3%
JeE R PCR L& MITF mRNA (9335, S50 40 PR [F]
1.2.6;Western blot 1l 52 MITF 2 [ /K, 55 56 45 B8
[[]1.2.7,
1.4 Geit2eorik

K SPSS 21. 0 Geit=# A AT Gt o Hr o A B
FEAG I FE B 10 T3 GERE 22 WS I UE S5 B2 E A& 4 A, DA
mean=SD 7R, 1EH A BRAL B PEXS B ZH 1 miR-34a §%
L2 miR-34a mRNA AHXF 205 0 4004 A= A2 2240
ML A HE R 40 i & H OMITF mRNA I B A X 20k
T A LR SR B IR BT 22 0 B, PR L B8R D LSD-
¢ K5 s miR-34a B YL 4] 55 [ 0] R 2 BF A TR R 5% AR TR
MITF M23 41l jifd 5 5t 2% B i 1 H 4, miR-34a+Vector 4]
F1 miR-34a+MITF 2H 21 i MITF mRNA J H & 11 40 %

IR 2N AR A R 2R AN e K R B A K H e

BRS¢ K3 . P<0.05 HESAGIFE X,

2 FR

2.1 miR-34a mimics YL 574 M23 40 il 4 W)= 4T N

AL

2.1.1 KA+ miR-34a mRNA AH X335 & A
E H O B AL A PE X BE 41 AT miR-34a $% Ye 41 (7] 20 A

' miR-34a mRNA FHXf £ 5 & SR LA, 2 R A %t
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23 Y (F=49.679,P=0.000) , H:# miR-34a # YL 4]
e miR-34a mRNA AR 55 5 5 T B Mt BRZH 0
IEH R, 2 R A G E L (H P<0.05) (£ 1),

®1 HFHAZAMH miR-34a mRNA 185} 5% 3% 2 b5 (meanSD)

215 FEAS miR-34a mRNA A%} ik &
IE# 6 HR 4] 3 1. 00=0. 00*

[ 1 %of BE 20 3 0.97+0.12°
miR-34a % YL 2] 3 2.15+0. 26

F{E 49.679

P 0. 000

5 miR-34a % YL 21 4L, “ P<0. 05 (5 [RI 3R J5 22 43 M, LSD-1 6 56 )
miR-34a:f#/y RNA-34a

2.1.2 HHAAMIIGE ZEMTHAET K IEHEXY
HEZE 9 %k BB 2 F0 miR-34a %% Ut 2 6] 40 s 14 A (8 =
U H AT A g B SR R, 22 R YA St
22 Y (F=18.000,P=0.003; F=20.345,P=0.002;
F=15.717,P=0.004) , Hrf miR-34a % Y 41 %5 1F 3 X
HECZH R0 BH 0T B2 20 B 3 A= B /) | £ 28 40 T B H
THAMBEBE WD, ZER AR FE X (Y P<
0.05)(#%£2),

*2 BHMREEEE SERHARBEF

F 7 4 B 1 B Lt % (mean=SD)

, AN RBAMEEH TR H
Q l‘ll =N
A5 BAER (1) ) S
1E 6 B4 3 0.37+0.03"  32.58+4.72" 46.27+5. 84"
[EREPEEEN 3 0.39+0.05"  31.96+3.65" 45.93%5.80°
miR-34a FEY 2l 3 0.23+0. 02 16.43+1.20  26.51+2.35
F i 18. 000 20. 345 15.717
P 0. 003 0.002 0. 004

-9 miR-34a Feged] thAL , "P<0. 05 (LA 32 J5 22 0, LSD~ £ 55 )
miR-34a: f# /) RNA-34a

2.1.3  HpAE RIS AR B MITEF 2% 5% 2 W i P e
miR-34a YR ILK S MITF (& 1), miR-34a #5 YL 2H &
BF 4 S B 20 B8 A5 780 MITE M23 41 i %% 5% 2 il 15 2 B
K, Z 9B S5 L (1=5.605,P=0.005) ;miR-34a
e Yu o 55 B M B 2H 98 AR B MITF M23 41 Jifd 5¢ 56 2 il
WEPEH R, 2R LGt 2 L (1=0.294,P=0.784)
(%3),

Position 2215-2221 of MITF 3’ UTR 5’ UGUUAGUUUUCCUUAGCUGAUUU

hsa-miR-34a 3’ UCCCGUCAUAUGAACGACUAAC

Bl miR34a $BEREFME R miR-34a (HEILFE K MITF  miR-
34a.{#/N RNA-34a

#*3 FZSHFERfRETE MITF M23 4k
% = B E 1% bk 8 (mean+SD)

AR R 1Y MITF M23 418 5% 't 5 i 475

450 FEA &

1 % BE 2 3 1.00£0. 09 1.00+0. 13
miR-34a 5 e 20 3 0. 650. 06 1.03£0. 12
¢ty 5. 605 0.294
PH 0. 005 0.784

5 X B R, P<0. 05 (Bl ST AR A ¢ 455 )
F S B T s miR-34a. 4/ RNA-34a

MITF ; /| i W B

2.1.4 KM MITF Rk 15 X R4 A0
FH X FC2H 48 B o MITF 25 (323K 45717 3 T miR-34a
ey el (B 2) o B X BE A IE 5 XF B 40 A1 miR-34a
S YL A M MITF mRNA K O A X 23 i Sk
W, Z R B A G152 L (F=43.267, P =0.000;
F=20.086,P =0.002), H i miR-34a % Y 40 41 §fg
MITF mRNA F1 85 A X 3% 3K 6 458 [ P % RECZH R I 3 %
TR ARG, 22 A a2 8 L (38 P<0.05) (£ 4)

E 2 Western blot % & il & 28 40 ffn
th MITF E B &RE  1EH 4 B4
PEXT BR AL 40 i o MITF 25 [ 2635 4
BT miR-34a F Y] 1 IEH X R4
2 BHMEXT R4 3.miR-34a By
MITF; /)5 I W 2 48 56 %% 5t |+
GAPDH : H {1 -3 - AR i 2 W

1 2 3

MITE — — —

GAPDH i .

=4 miR-34a FHE5F ZHM - MITF mRNA 0
E QX R IZE L E (mean£SD)

21 5 FEAC MITF mRNA MITF % [
IEH 6 R 2 3 1.00+0. 07" 0.63+0.08°
B 1 X 2 3 0.99+0.11° 0.62+0. 05"
miR-34a 5 Yu 4 3 0. 45+0. 06 0.36+0. 04
F 4 43,267 20. 086
P 0. 000 0.002

1 : 5 miR-34a 5 4L 4] LLAL " P<0. 05 (2 [H &K Jr 22 43 #r , LSD-t £ 560 )
miR-34a: /s RNA-34a; MITF : /|\HR 5 78 AH G 5% 5% R T

2.2 MITF 3 575 M23 AUIE 7% 15 30 0
miR-34a+MITF %% Ju 2] 4fi Jjfd v MITF & [ 3R ik 5%
3 miR-34a+ Vector YL 4 B #4958 (& 3) . miR-
34a+MITF %5 Yt 2H %5 miR-34a+ Vector &5 Yt 21 21 Jit
MITF mRNA S H 85 (AR X R0k & R 22 40 Ml 4k 5 fiE
B 4 M50 H WY 0 22, A0 0 A BB G O, 25 S A
Gt 2B X (t=11.969, P = 0.000; ¢t = 10. 046,
P=0.001;:=5.386,P=0.006;:=3.903,P=0.018;
t=4.324,P=0.012) (3 5),
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B 3 Western blot ;£# il MITF #3345
HWm s MITF E8 RiX miR-34a+
MITF %% YL 2 20 Jfd o MITF 2 3 45K 4%
4% miR-34a + Vector 5 Yt 2 B ‘g 34 o
1:miR-34a+Vector 41 2 :miR-34a+MITF
4 MITF: /) IR Wi JE 40 ¢ ¥ 5E B
GAPDH : H 1 -3 - BR i 1ty

MITE  —— —

GAPDH D

x5 £KAME MITF mRNA REZEQENRIES A
1Al 2 ZE 0 B B F05E 7 4 A 21 B bt %X (mean+SD)

3 BEAC MITF mRNA MITF & MM FE4p TBAR

miR-34a+Vector 4 1.00+0.07 0.39+0.04 0.26+0.03 18.53+1.47 27.64+2.45

BOMMERE MMRKE  (As)  BEM) BEM)
3
miR34a+MITF 4L 3 1.96£0.12 0.6820.03 0.35£0.02 29.48:3.20 41.87+5.82

tfH 11.969 10. 046 4.324 5.386 3.903
P 0. 000 0.001 0.012 0.006 0.018

1 s MITF ; /)NIR W5 T2 A 56 % 5 5 F s miR-34a.: ff /]y RNA-34a (4l 57 A
t K5 )

3 it

] 2 % € 2R S — R UL R P b, G T LA
S M T 2 B A AT AT A7, 22 04 A K R 3 R FRLER Y
A GRS T I AT PR A R
o IR AR R, & B A TR B R R Y
R KRR AR ARSI B =
H,

miRNA J&— & 18 ~ 24 AR IR = B AR ~F 1Y 5
5 RNA , H BB 0% 30 5o 45 51 56 4 3 3 0 03 X 0 4 0 5%
i 235 , miRNA ] DUTERS SokOF I8 i B K R B G
A E RO BE ST B R, miRNA B £ R AR Mo o
A, Hon] LA ARG 90% 1) 3K IR, A8 T 41 i 434k
g R I RS SO SO s AR I 11 i e
Y. HAET, TR Z R miRNA 5 A2 g 19 & 2
A, miR-34a £ H PR E 1) miRNA, miR-34a %5
MEREA T 1 5§k L, miR-34a g i 5 K
Bl e s HE 2h 7 W MK S 15 S miR-34a RiKKFE T
R, DI K 48 0 40 0 15 28 L3 B 46 A D, 0 o o o 2
KL MRS R, miR-34a FET L R G R R G
L ERE L R S N O I S E WS R SR R I 7R N T
SIS 22 o I A0 B B B PR R R BT O
W], miR-34a 75 #] % B 28 €0 2298 21 SUR 4l i b iy 3R 58
KPS A, T A 2 R R £ 208 R R R g R TR
MVERT™ o ASHESE R W, miR-34a 5% Ye J5 1) 7 24 1% 22
0, 3R 988 40 L ) 386 2 B D BRAIR, A iR AR R RS R T
R, miR-34a LA 400 i 4 25 IS 2 £ 2298 1 1

MITF 3P & — il 5 /NIR W8 T 0 80 28 DR 26 A
SR SRR IR L4 A5 1 2R 1 B T Mye B sk

THERARWG, L&A 8 - -8 TE 450, ie i 18 =5 1
HIV B[R] U o S R AR, B 5 s A R 2 K
A AR BESE & B, MITF 15 58 (0 22 980 40 i Y
WA= FNR R A DG, MITF 5 363K B2 MR A6 40 Ml 5L #0011
A TR RE ), MITF 75 28 60 2008 5 F b v i 2 3k K
S TE O ABESE A R B R, miR-34a ) # 2E
o MITF 3% H miR-34a HA5 7 8 #5 MITF 9 1f A,
MITF 53 %% 3% 0] DL s % miR-34a X 7 45 Ji55 28 2598 24
Ha s A AR 28 TR B I A T, miR-34a AT LU i 6
PR MITF e 3 1] 5 %50 28 €0 2% 9 4 B i 38 2F (R 28
T .

25 B TR , miR-34a ELAG 1) i A 75 M5 28 60 3R 90 20 iy
TR AR FAL G S 0 SR L R MITF (3%
IRAT &, R A ) T B FR R R ) A LN B T
FEhlt o ASHFFEANAE 1 bR 2 B0 A R R A T kAT T
TRANSERS | Ji5 22 25 A4 PN RN 22 0k 40 i 2R 47 30 E

2% Xk

[1] Joshi P,Kooshki M, Aldrich W, et al. Expression of natural killer cell
regulatory microRNA by uveal melanoma cancer stem cells[ J]. Clin
Exp Metastasis,2016,33 (8) : 829 -838. DOI. 10. 1007/s10585-016-
9815-9.

(2] XIHa e, kB £ AEHH, 45 miRNA 75 £ 8 8598 RO FG 97 P iy
YEFIBLEN L] KR K 2 23R - P44 12,2018 ,53(2) + 137-142. DOI.:
10. 13705/j. issn. 1671-6825.2017. 04.054.

[3] Shi H, Zhou S, Liu J, et al. miR-34a inhibits the in vitro cell
proliferation and migration in human esophageal cancer[ J]. Pathol Res
Pract,2016,212(5) :444-449. DOI.:10. 1016/j. prp. 2016.02.019.

[4] Ma C,Fan R, Ahmad H, et al. A clinical microchip for evaluation of
single immune cells reveals high functional heterogeneity in
phenotypically similar T cells[ J]. Nat Med,2011,17(6) : 738 -743.
DOI:10. 1038/nm. 2375.

[5] Zheng G,Li N, Jia X, et al. MYCN-mediated miR-21 overexpression
enhances chemo-resistance via targeting CADM1 in tongue cancer[ J].]
Mol Med (Berl) ,2016,94(10) : 1129-1141. DOT.10. 1007/s00109-
016-1417-0.

[6] Cao W, Yang W, Fan R, et al. miR-34a regulates cisplatin-induce
gastric cancer cell death by modulating PI3K/AKT/survivin pathway
[J]. Tumour Biol,2014,35(2) : 1287-1295. DOI;10. 1007/s13277-
013-1171-7.

[7] Yan D,Zhou X,Chen X,et al. MicroRNA-34a inhibits uveal melanoma
cell proliferation and migration through downregulation of c-Met[ J].
Invest Ophthalmol Vis Sci,2009,50(4) :1559-1565. DOI;10. 1167/
iovs. 08-2681.

[8] Kottschade LA, McWilliams RR, Markovic SN, et al. The use of
pembrolizumab for the treatment of metastatic uveal melanomal[ J].
Melanoma Res,2016,26 (3) :300-303. DOI: 10. 1097/CMR. 00000
00000000242

[9] Yavuzyigitoglu S, Koopmans AE, Verdijk RM, et al. Uveal melanomas
with SF3B1 mutations; a distinct subclass associated with late-onset
metastases[ J ]. Ophthalmology,2016,123 (5) : 1118 -1128. DOI; 10.
1016/j. ophtha.2016.01.023.

[10] Kurihara H, Maruyama R, Ishiguro K, et al. The relationship between
EZH2 expression and microRNA-31 in colorectal cancer and the role in
evolution of the serrated pathway [ J]. Oncotarget, 2016, 7 (11) :
12704-12717. DO1:10. 18632/ oncotarget. 7260.

(1L ATBE, £ =R B0, 55 7 Q¢ miRNA-129-5p X§ MCF-7 40 jfd 1 J7



S EG IR B 8 A5 2019 4E 5 HEE 37 455 5 ] Chin J Exp Ophthalmol ,May 2019, Vol. 37 ,No. 5 - 331 -

JEPE e ABCBL LK 52 M [ 1], RN I 24 24 4« B2 2 bt , 2018,
53(2) :155-159. DOI:10. 13705/j. issn. 1671-6825.2017.06.077.
Shi Y, Wang YF, Lu L, et al. miRNA-129-5p transfection improves
Taxol sensitivity on MCF-7 cells by regulating ABCBI1 expression[ J].J
Zhengzhou Univer Med Sci,2018,53(2) :155-159. DOI.10. 13705/j.
issn. 1671-6825.2017.06.077.

[12]Lu G,Sun Y,An S,et al. MicroRNA-34a targets FMNL2 and E2F5 and
suppresses the progression of colorectal cancer[ J]. Exp Mol Pathol,
2015,99(1) :173-179. DOI1:10. 1016/j. yexmp. 2015.06. 014.

[13]Lv H,Pei J,Liu H,et al. A polymorphism site in the pre-miR-34a coding
region reduces miR-34a expression and promotes osteosarcoma cell
proliferation and migration[ J]. Mol Med Rep,2014,10(6) :2912-2916.
DOIT:10.3892/mmr. 2014.2582.

(14 T35 e [ IR ITT 45 B4R (T miR-34a B miR-let7 XTI

AN M B [ 1), oh B B IRA 7 25,2016, 16.(2) £ 87-92,
DOI:10.3760/cma. j. issn. 1674-1935.2016. 02. 004.
Liu YT, Shen XG,Su CQ, et al. Effect of the combination of miR-34a
and miR-let7 on the biological properties of pancreatic cancer cells[ J].
Chin J Pancreatol ,2016,16 (2) : 87-92. DOI.10. 3760/ cma. j. issn.
1674-1935.2016.02.004.

[15] Tazawa H, Tsuchiya N, Izumiya M, et al. Tumor-suppressive miR-34a
induces senescence-like growth arrest through modulation of the E2F
pathway in human colon cancer cells[ J]. Proc Natl Acad Sci U S A,
2007,104(39) :15472-15477. DOIL:10. 1073/ pnas. 0707351104.

[16]Vogt M,Munding J, Griiner M, et al. Frequent concomitant inactivation
of miR-34a and miR-34b/c¢ by CpG methylation in colorectal,
pancreatic ,mammary , ovarian , urothelial ,and renal cell carcinomas and

soft tissue sarcomas [ J]. Virchows Arch,2011,458 (3) :313 -322.

DOI.10. 1007/500428-010-1030-5.

[17]Gao H, Zhao H, Xiang W. Expression level of human miR-34a
correlates with glioma grade and prognosis[ J]. J Neurooncol, 2013,
113(2) :221-228. DOI:10.1007/s11060-013-1119-1.

[18 1 XAZ R AR , B SCHK. A [R) 9 34 28 780 1) 7 44 15 8 €2 20 h 3y RNA

FeFRIRE AT LT]. A SE IR IR B 4% 7K,2017,35(9) 778 -785.
DOI:10.3760/cma. j. issn. 2095-0160.2017. 09. 003.
Liu YN, Shao L, Wei WB. Differential expression profile of microRNAs
in different types of uveal melanoma[ J]. Chin J Exp Ophthalmol,
2017,35(9) :778-785. DOI:10. 3760/ cma. j. issn. 2095-0160. 2017.
09.003.

[19 ] Porstner M, Winkelmann R, Daum P, et al. miR-148a promotes plasma
cell differentiation and targets the germinal center transcription factors
Mitf and Bach2[J]. Eur J Immunol,2015,45(4) : 1206-1215. DOI;
10. 1002/ €ji. 201444637.

[20] Garraway LA, Widlund HR, Rubin MA, et al. Integrative genomic
analyses identify MITF as a lineage survival oncogene amplified in
malignant melanoma[ J]. Nature,2005,436 (7047 ) : 117 -122. DOI;
10. 1038 /nature03664.

[21 ] Miller AJ,Du J,Rowan S,et al. Transcriptional regulation of the melanoma
prognostic marker melastatin ( TRPM1) by MITF in melanocytes and
melanoma[ J]. Cancer Res,2004 ,64(2) :509-516.

(Wi H 191 .2018-12-29  {&[ul H 4] :2019-03-21)

(A 4 8 X 40 )

BEHE - MEE - daE

IRBHE AR 48Rk 2R R TR

AMD ;4 18 4 ¢ P 25 3 25 4 (age-related macular degeneration )

ANOVA : BA R & J7 223 1 (one-way analysis of variance)

BUT . {H B i 24 b5} [8] ( breakup time of tear film)

DR 4 % 9 A % i 95 2% ( diabetic retinopathy)

EAU . 52561V F B G 58 35 25 I % (experimental autoimmune uveitis )

EGF . 3 2 A= K H F (epidermal growth factor)

ELISA . [if§ B £ 9% W BfF ) %2 ( enzyme-linked immuno sorbent assay)

ERG : 4% I} i e, [%] ( electroretinogram )

FFA :5%¢ )% Z IR JiE I 4 38 5% (fundus fluorescein angiography)

FGF: 1 £ 4t 24 g £ 4 A - (fibroblast growth factor )

GFP . 4% 0,5 ¢ 3 1 ( green fluorescent protein)

IFN-y:y Tt & (interferon-vy)

IL: H 40 i/ & (interleukin)

I0L: A\ T 5 R 4K (intraocular lens)

IRBP ;Y [a] 52 14 A1 5 2k ¥ i 4% & 55 19 (interphotoreceptor retinoid
binding protein)

LASIK : #5310 /4 B8 A BE 88 R (laser in situ keratomi leusis)

ICGA ;5|1 5 4% I, 4% 1 2 (indocyanine green angiography)

LECs: § IR | 52 40 0 (lens epithelial cells)

miRNA : #%/]n RNA ( microRNA)

MMP ; £ Jfi 4> J& 75 H B ( matrix metalloproteinase )

mTOR: I Z. zh ¥ 2% F A % R ¥ %F H ( mammalian target of

rapamycin )
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NF . # 3¢ [H F ( nuclear factor)
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RGCs : £ P B% 15 41 it ( retinal ganglion cells)
POAG : J& & 1 FF i 74 35 Y6 HR ( primary open angle glaucoma)
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TGF . #: 4k 4 K K F (transforming growth factor)
TNF : 198 ¥R FE K 7 ( tumor necrosis factor)
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