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(4 Z] A 4905 miR-204 X% BN L0 258 (retinoblastoma , RB) 411 J 5 5 42 22 (O 20, 4700 I T BE (R MLE . ok
[ FH SIS 9% % 5 i PCR (qRT-PCR) &1l RB 41 il % Y79.SO-RB50 HXO-Rb44 F1 A IE F 40 WA 5 €7 25 1 57 40 i 2 hTERT RPE-1
miR-204 (3R IE /Ko FF Y79 4l 2R 53 B 1 %o T8 2H A0 miR-204 21, 43 551 57 i Jo A4 2 i i 4 NC-mimics A1 miR-204 mimics,
CCK-8 35 S B Aar Il miR-204 232565 Y79 4t 3 5 (1 52 0], 4 M 1) 91 5256 A1 Transwell /)N 2 A Bl miR-204 % Y 79 4H i 1T 7% A7
252 mm , N AR A5 B T miR-204 1 AT G FH#EEE[A], )% B qRT-PCR Fll Western blotting £l miR-204 i #E K [K] srif £ %
Jti 5 M A2 (high mobility group AT-hook 2, HMGA2)mRNA Fl1 5 (A R IA MM . 4 & miR-204 7£ RB 41 & Y79 SO-RB50.
HXO-Rb44 i 2 32 358 A IE 5 #00 I5 € 35 1 2 40 s 2 hTERT RPE-1 ] & F&4IK (P<0.01) . %% 4% miR-204 mimics J5 , Y79 2 Jfig
miR-204 &3 B B TH 5 (P<0.01) £ Jifg 38 4 BE ) W1 5. K B (P<0.01) 3T 8 K AR 28 Bk 71 W1 5 B4 (P<0.01) , miR-204 [ #E 3 [K] HM-
GA2 mRNA FVR (R IA B B PR (P<0.01). £ #r: miR-204 7£ RB 41l R FH K14 , 3 238 miR-204 A% %3111 RB 41 14 5
IR K AR FERE S, FHLHI T RS S R HMGA2 BRIk E 5%,
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Over-expression of miR-204 suppresses proliferation and invasion of retinoblastoma
cells and its possible mechanism

WANG Jianmin', ZHANG Jiabin', LIU Jiehui*, GAO Peng' (1. Department of Ophthalmology, Laiwu People's Hospital, Laiwu 271100,
Shandong, China; 2. Department of Ophthalmology, Ji'nan Central Hospital Affiliated to Shandong University, Ji'nan 250013, Shan-
dong, China)

[Abstract] Objective: To observe the effects of miR-204 on the proliferation and invasion of retinoblastoma (RB) cells and to explore
the potential regulatory mechanism. Methods: The expression level of miR-204 in RB cell lines (Y79, SO-RB50, and HXO-Rb44) as
well as in normal human retinal pigment epithelial cell line hTERT RPE-1 was detected using qRT-PCR. The Y79 cells were divided
into two groups (negative control group and miR-204 group) by respectively transfecting Y79 cells with NC-mimics and miR-204 mim-
ics using liposome transfection method. The effects of miR-204 on Y79 cell proliferation was detected with CCK-8 assay; while the ef-
fect of miR-204 on migration and invasion of Y79 cells were determined by cell scratch assay and Transwell assay, respectively. Besides,
the potential target gene of miR-204 was predicted by bioinformatics; and the influence of miR-204 on the expression of high mobility
group AT-hook 2 gene (HMGAZ2) at both mRNA and protein levels was detected using qRT-PCR and Western blotting, respectively.
Results: miR-204 expression in RB cell lines Y79, SO-RB50 and HXO-Rb44 was remarkably lower than that in normal human retinal
pigment epithelial cell line hTERT RPE-1 (P<0.01). miR-204 expression in Y79 cells was markedly up-regulated after transfection with
miR-204 mimics (P<0.01) along with significantly reduced cell proliferation, migration and invasion capacities (all P<0.01), and
mRNA and protein expressions of HMGA2 were also outstandingly reduced (P<0.01). Conclusion: miR-204 is lowly expressed in RB
cell lines; in addition, miR-204 over-expression can suppress RB cell proliferation, migration and invasion, the mechanism of which
might be related to down-regulation of the expression of HMGA2.
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JB AR R 5 2 Pt 98 (retinoblastoma, RB) #2 2 5 +
PRI Bz 2 1 ST A e B 2 B L IR 2R 4 JL AR 1
M R SRR B R TR 22, AN RE RO IR T AR
e KB ILEMY, 24 RB SR K3k L
AERE , FARFAST E& R HETT 7 AR KA.
microRNA (miRNA) & — 2 H 21~24 ML EH BRA )
T P AR ST B AR S A B BE RNA , S 5 5 3 R R 58 42
ol 58 A BN A R A SRR R () R A, TENLAR L A
WA 2% R R PR AR Y. AR R K I miR-
NA B Ay J PR a1 356 D) 7 208 e P g R 2 gk e v
RIEBFEBEERHY, FERBHHEILT FZ 5 RB%HY)
FHC Y miRNA 5 £ AP, miR-204 /& miRNA K &
HEWRRAZ —, LB T NEE ISRk, 712 AN
WSS 2R b R A b R IA R N B, S 5
= F A oAk I A 7 R, miR-204 7R £
5 RB 7E N VF 2 3% M s v 3R 04 570, 2 5 Il g 4 g
(386 5 AT 7% AR 22 S5 LE I 54T O AR T AL AN
B . ASHIT 78 0 %2 miR-204 7F RB 40 i £ () ik 48
1 LA K FL X RB 41 A 389 5 32 F% 1R 28 BE F1 HI 520
HORWT FEmT Re A FH AL o

1 MR5EE

1.1 EFXH

miR-204 mimics- B 4 X} H NC-mimics & H |
T 1 245 A ] , TRIzol i 7]  Lipofectamine™2000 i)
H 22 & Invitrogen 24 7] , RNA Jx #% 3¢ 7 £ « qRT-
PCR 5l & W H K& E AW 7], miR-204 . U6 5
{51 1T %% %% 25 111 A2 Chigh mobility group AT-hook 2,
HMGA2) - GAPDH 5| )V B )" R BUE AW A+
Transwell /N % ) H 35 [E Corning A & , 3 5 IR 4 H 55
BD A &) , HMGA2 1 GAPDH — $i ¥ [ 3£ [E CST
A\, HRP FRic i) — it H 56 [ Santa Cruz A 7]
12 @Ml R AR

N IE & A0 €0, 28 7 41 il /2 hTERT RPE-1 Al
A RB 40l & Y79.SO-RB50.HXO-Rb44 ¥4 [
ATCC. Y79.SO-RB50 fl HXO-Rb44 4 fify /£ RPMI
1640 £ 77 3 (5 10% Jit 24F L7 + 100 U/ml 5 2 & A
100 pg/ml 7 7)) 578, N IEH AL B 3% b Rz 4H
fifl ATERT RPE-1 7E5 10% Jifi 2F- IfLi% #10.01 mg/m]
% Z B DMEM/F12 ¥ Fr Fe v i 7%, 3 & T 37°C.,
5% CO, I 1 R0 3 P 8 IR A6 A R8s 7%, 40 i
0.05% EDTA JH A& AR, BUA KRS R aF R FE K
AR R AT 5 2R .
1.3 miR-204 mimics # 4 Y79 a2,

O 004 K A Y79 4 A, B2 RP T 6 FLAN R B 5
B, H AT R 55 9% A G FEIE 60%~70% I itk

AT ML el . Y79 417 W 4, NC-mimics 21
(% 8 4H) A1 miR-204 mimics 41 (5296 41) , ™ k& % Li-
pofectamine™2000 3t B 545 4 73 1 4 NC-mimics 1
miR-204 mimics % 4« % Y79 418, ¥ 44 J5 24 h, qRT-
PCR Al miR-204 [ , i 8 i Yo 3% 5 kAT JS
Sl
1.4 gRT-PCR ik 45 M Y79 %@ & F miR-204 F= HM-
GA2 A R 8y & B KT

2 8 TRIzol 1277 6 B 5 42 B Y79 ZH Jfid &L RNA,
KR AEMEB)G, REE K G cDNA. ¢cDNA & %
Z: W8 R s R & U B A . DL cDNA ABRAR , 4%
H8 qRT-PCR 77 &5 i B 0 B e B R 54T PCR
%o miR-204 K PCR X B 2% : 94 °C 2 min; 40
PEIR (94 °C 20 5,55 °C 30 s) ; HMGA2 F£ K PCR J v
AT :94 °C 2 min; 40 MEH (94 °C 30 5,58 °C 30 s+
72 °C 30 s) . miR-204 DL U61E NN S 3K, HMGA?2
UL GAPDHAE N Z B2 R, MG Rk KPR 2000
EIPE. LR EE 3R
1.5 CCK-8 ik # M miR-204 it & A 3+ Y79 20 o 3% 74

HARHAE S I CCK-8 i M Ui il kAT Wtk
BE I (1) 2% LA M 4% 5% 10°/ L1 25 FE 2 il AT 96 4L
W b, B 3 N EFL, 24 h I 10 pl CCK-8 2
37 °CH4kEE0F H 4 h, 7F Spectra Max 190 FfFbr{X _E3
JE P K 450 nm b 2 % FLAS [F]IF £ 06 %5 BE (D)
1B, 22 ) 144 5 42
1.6 @ 8 %] IR 55 3o 45 ) miR-204 T % ik 3+ Y79 4 e
A 897 eh

HUHE YL J5 24 h IR %% 240, B PP 3% F 6 FLAR
o, FUBRJES 0 TS I A AR 28, Fr 4l B K B s il
J& » F 10wl 1 K B b S 3 B 8% 77 LR T H S J &l
BT E LRI, PBS Mk 2 kG 4k 8285 9%, KR 5
RIZ A0 24 h J5 T S4B W0 %2 90 & RIE 58 5, &Il
IRIEA (% )=[(0 h I ZIKIJR 58 5 -24 h I 2 RIJR %8
FE)/0 his ZRITR 58 1% 100%. S256E 2 3 7K.
1.7 Transwell /) 'F #5450 miR-204 i3 & £ % Y79 28
RS AR

BT I ST iR A Transwell /% =, 3o 7%
WSCHE 5 4 J5 24 h 55 F Y 79 40 i DA TG I 37 5 77 Jk
1) A PR B, B 200 pl £ 2 10° AN AR 1) B4
BN Transwell /= F =, R EAIA 500 pl &
10% fifi 4 1L/ 1Y) DMEM K% 77 3%, 4k 4 1% 9% 24 h J5 L
H/NE SRR BT 1= N I, 4% 2 5 R[]
S, Yete, AT, WA N SR, FEREHLE S A s A A
P IE AN M. SEERE R 3K
1.8  Western blotting # ] miR-204 it % i 3+ Y79 %9
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FREIR, 55 . miR-204 32 235 H0] AN X N5 4H 96 240 L 1y 16 5 5 4 2% B FL T e R L . 793 .

fito s HMGA?2 % iA 89 % v

UGB A K 842 Y 79 2, AR A A e B
H, LLBCAVEE B HIWKRE . B/NFEARL 200 pl
i, & 148 10% SDS-PAGE 43 & )5 Hi ¥4 #% %2 PVDF
J55, 5 %t P 4 °CH} 1A 4 h, TBS 22 2 v 3 3t , il
A HMGA2 1 GAPDH —#1,4 °Ci% & i 1% , TBS 224!
WO 336 , TN HRP AR id i — 9, IR E 2 h,
ECL & 89 5 5 , Quality One % 20 M7 4% K JiE , LA
HMGA?2 5 GAPDH K I LUAE R AT R IA & . 5K
WEE 3.
1.9 %itsam

K FH SPSS 20.0 B AFHEAT HHE 4347, 1H B BRF A

Xks TN, 2 S LB R 56 B TR R O 22 T
PA P<0.05 5% P<0.01 %R 2 58 Gt o

2 # R

2.1 miR-204 /& RB @& ¥ 1k % &

qRT-PCR 45 R (B D 7R, miR-204 75 RB 4l il 5
Y79.SO-RB50 . HXO-Rb44 H1 {171k 5N 1E 55 AR X e
% | 240 2 hTERT RPE-1 Bl & [£4K (34 P<0.01) .

1571

—_
(=}

MiR-204 (2440
o
W
*
*
*
*

& ° Q’g)"’Q @DP‘
S (o} ,*_0'
< = $
*P<0.01 us hTERT RPE-1 cell
1 miR-204 7£ RB 4HfEFI N IEE MM E & =
TR RIA

Fig.1 Expression of miR-204 in RB cells and normal human
retinal pigment epithelial cells hTERT RPE-1

22 A5 & Y79 @A miR-204 69 & A
qRT-PCR Al 45 5 (] 2) & 7K , miR-204 mimics
H 40 i miR - 204 1) % 18 W] &2 /& T NC-mimics 21
(14.50+1.45 vs 1.01£0.06, P<0.01) , % B miR-204
mimics 7 YRR -
2.3 miR-204 iT & K 4] Y79 4 69 35 74 5 b
CCK-8 345 S 46 45 5 (8 3) {78 , miR-204 mim-
ics ZH 4 B % e J 48 .72 F196 h I 48 5 v 4 B BAK T
NC-mimics 21 (P<0.01) .
2.4 miR-204 i A A7) Y79 4a e 69 £ 45 Ak
RIJR S5 25 R (B 4) iR, 5 NC-mimics 20 L3R,

miR -204 mimics 41 41 il 7 Rl JE & & F B BT F
[(31.3+3.8)% vs (60.7+4.9)% , P<0.01], #2 7~ miR -
204 mimics ZH 41 fE L% 8 77 BH 2 PR .

*
0 l

NC-mimics  miR-204 mimics

—
.-h
L B B R |

miR-204 (2-44C)
> in
L}

(=]
W
T

"P<0.01 vs NC-mimics group
2 45% miR-204 mimics /5 Y79 402+ miR-204 57K P&k
Fig.2 High level of miR-204 expression was detected in Y79

cells after transfection with miR-204 mimics

4r
) —#— miR-204 mimics
ej 3 - NC-mimics
=l
8
§ 2+ *k
i *
= 1If
[5)
O
0 . L L
24 48 72 96
Time (t/h)

"P<0.05,"P<0.01 vs NC-mimics group
3 miR-204 3 FRIANNE] Y79 LAAEHIHETE
Fig.3 Over-expression of miR-204 inhibits the
proliferation of Y79 cells

NC-mimics miR-204 mimics

Oh

24h

4 miR-204 3 FAHIH) Y79 HAABHYIEF(x10)
Fig.4 Over-expression of miR-204 inhibits the
migration of Y79 cells (x10)

2.5 miR-204 i & X394 Y79 e 6942 2 e 7
Transwell 1% 28 5256 #6145 5 (8] 5) .7~ , miR-204

mimics 21 % 4 o 5 B 2 AR T NC-mimics 21 (P<0.01) ,

$27~ miR-204 mimics 4141 g 142 28 /6 /1 & F & .

are
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NC-mimics miR-204 mimics

S

400

300 ——

200 i

Cell number

100

NC-mimics miR-204 mimics
" P<0.01 vs NC-mimics group
5 miR-204 33 F&H0H] Y79 LA AR ZE(x200)
Fig. 5 Over-expression of miR-204 inhibits the invasion of
Y79 cells (x200)

2.6 HMGA2 & miR-204 ¢y ¥e

AR 245 B TR miR-204 AT fESEIE N, &5
%4l miRanda Chttp://www.microrna.org) M #H 5¢ SCHkE Y,
T HMGAZ2 W] fig & miR-204 (I4E FH#EEE A, miR-204
5 HMGA2 [)3” UTR X A LEM 7 51 HAMP) 45 & AL
W6,
2.7  miR-204 it & ik 475 Y79 4m fL 69 HMGA2 mRNA
Fok & 09 kA

gRT-PCR & 25 3 (& 7A) .7k , miR-204 mim-
ics ANl HMGA2 mRNA 1) 315 B 2K F NC-mim-
ics 2H(0.35+0.10 vs 1.00+0.06,P<0.01) . Western blot-
ting & M 45 R (B 7B) 7% , miR-204 mimics 21 41 fil
HMGA?2 & H 1) 3R 15 B S AL T NC-mimics 4H (0.18+
0.06 vs 0.64+0.10, P<0.01) .

@ hsa-miR-204/HMGA2 Alignment

3' uccguauccuACUGUUUCCCUu 5' hsa-miR-204

L TRTRL LA
651:5"' uguucauuuuUCAAARAGGGARa 3' HMGA2

mirSVR score:  -0.9009
PhastCons score: 0.6074

6 miR-204 F1HMGA2 #93’ UTR X & F5
Fig.6 The binding sequence of the 3 'UTR region of miR-204 and HMGA2

A =~ 15T

19}
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q

g —

%} 1.0

% 0.5 l

: B

NC-mimics miR-204 mimics

B

NC-mimics miR-204 mimics

"P<<0.05 vs NC-mimics group

7 miR-204 i3 FEMH] Y79 4AAEAT HMGA2 mRNA(A)
FMEBBIWERIE
Fig.7 Over-expression of miR-204 inhibits mRNA (A) and
protein (B) expression of HMGAZ2 in Y79 cells

3 W
Hal o &30 H A miRNA 7E N S0 R0 A g
BECIR AR SR R B 2H 2 08 e T U R 3 A A A

2, TE4ERF IR AR 209 1R 8 T e 7 TH R 15 3 W
ER . HRTEEFES HIESE, MR A 2138 B F miRNA &
I KT B 23R 5 4 IR 98 S AE N [ AR 2 R T
(R A R B DR OG

RB 2 L2 i WL HR PSS R, ¥F 2 miRNA
ERB IR R @ K8 EEM/EH . miRNA#
ik ok BRI DR () % 2 5 o 0 ) 1 28 V1T 1
B DA K iR 1 kAR R ORE . miR - 138-5p!), miR -
200c!" miR-320"9%5: 7F RB HF 1k N, # A 2 3
ABLT 40 B R E RB (1) R AR R e vp R AR B BAE T , 1
miR-4981% . miR-655!"" . miR-106b!""Z £ RB H1 % ik L
YA, B A A AL T B DR R HE A E T . miR-204 5E fir
TN 9 S YLt fh, /2 NI (36 b i A i 3Rk
BN EFC, WA SR , miR-204 7615 FE
FSC S5 240 9 00\ HE 2 B 1 A Ak 22 R 1 i
JEH RIS N, AR EN . (HERTA R
miR-204 7£ RB 1 (B 5 800, I HH AR FIALH] A
E2 . A8 L QRT-PCR 46 RB 4 fifl & Y79+
SO-RB50 HXO-Rb44 Fl A\ IF #4095 €4 25 1 57 41 i
% hTERT RPE-1 ' miR-204 (1) % i& 7K F & I , miR-
204 7£ RB 41 i & v ik B 2 FEAIC, 78 miR-204 78 H
by ST bR TR I 9T — 2, 278 miR-204 7 RB K A2
R AT et A R R VR
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FREIR, 55 . miR-204 32 235 H0] AN X N5 4H 96 240 L 1y 16 5 5 4 2% B FL T e R L . 795

2 B TG PR 38 B 1R 28 15 B 7 o T P iR 1 2 AR
A ) 2R S 7 LA Ak 2 S P R R RIE A R 2 R B
miR-204 F& &% 301 i) fil I8 40 (1 34 5 BB I 1R B
PEAEY) AT R0 R I, I Y79 4
miR-204 /{13 A8 0% B B AN 1 Y79 40 M (36 5 12 A2
AUZZEHE 7, HE—51IF 52 miR-204 1 i 3 R e 5
0| RB I .

miR-204 1] Jif 8 240 L 1 B L 1R 28 ST RS BRI
U TS A SE . N T T miR-204 1
7 RB 40 ¥ T USRI R, ACHIE 50 B AR 2415 Bk
T & 3 HMGA2 7] fig & miR-204 [ 1 A #EJE [,
N miR-204 5 HMGA2 1) 3" UTR X A7 7E 1 7 51 H.
AN AT T WU ZE29F 52 & B, miR-204 38
T B 1A A% HMGA2 ) HOR A 40 i i 38 56 . 78
1 Js Je8 PO R0 45 figg 9 25 o tHAIE 52, miR-204 AT DL i $E
] HGMAZ2 4% i J68 20 I () % e AR W0 2247 o AR
SR I, R Y79 4H e o miR-204 ik J5 , Y79 41 g
HMGA2 mRNA Fl 8 [ R KK 8RR, 3878
miR-204 7£ RB 7 (11 F X HMGA 2 3 R (1) #1717 42
A%, Ll miR-204 314 B B 40 HMGA2 %
ik . HMGA2 2 —MAEHE O ROAKED, 2
EE R R E VBRI R 2 — IR 2 R
1K 5 I A b LR A 2. HMGA2
Al DL R4 B B AR R ERAA , TN G2/M Ak qi
SR AR R R, A NHTE N — Rl R H 2 5%
PR 1) AR R S RE B8 A8 30F R 4 i 1) 3 5 L 12 28
AERRE /120, B2 T 7St C &S HMGA2AE
RB 3R 1A B B4 =, J0i HMGAZ2 () 33k fE g 1 1B
I RB 41 i ()35 5 1= 22 AIE AL RE )0,

zi b ik , miR-204 7£ RB 41l it & FF X% 1A , miR-
204 BeE 0| RB 20 fa i BY 58 T 7% SR 22 Re 77, Hol
HIMTRES N A HMGA2 K R 1EH 5%, it — 4R
% miR-204 7F RB ik i i 72 o (17 AL FR 6L T S8
s
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