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TSR E P98 40 B 32 P RanBP9 (1) mRNA FIAE [ #R3E7KF; 1) F 48055 B E 7 28 (1IR3 35 RanBP9 (1) SaOS2 41 i A5 7 45
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Effect of RanBP9 expression on proliferation, apoptosis and metastasis in human
osteosarcoma cells
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[ Abstract ]| Objective To explore the effect of Ran-binding protein 9 ( RanBP9) expression on the
proliferation, apoptosis and metastasis in human osteosarcoma cells, so as to discuss its biological functions in
osteosarcoma cells. Methods Real-time PCR, immunofluorescence assay and Western blotting were used to
examine RanBP9 mRNA and protein expression levels in osteosarcoma cell lines. Also we performed a series of
biological tests using osteosarcoma Sa0S2 cell line to study the effects of RanBP9 down-regulation on the prolif-
eration, clone formation, apoptosis and metastasis in Sa0S2 cells. Results We found that RanBP9 was highly
expressed in human osteosarcoma cell lines and RanBP9 expression was significantly higher in MG63 cell line
derived from low-grade osteosarcoma than in U20S or Sa0S2 cell lines derived from high-grade osteosarcoma
(P <0.05). Immunofluorescence assay and Western blotting also showed the same results. Low expression of
RanBP9 in Sa0S2 cell line not only markedly increased cell vitality, growth and colony formation, but also
stimulated migration and invasion (P <0.05) as compared with control cells (siCON-Sa0S2). Consistently,
down-regulated RanBP9 was associated with reduced basic apoptosis assayed by annexin APC-PI (P <0.05).
Conclusion TLow expression of RanBP9 reduces apoptosis and increases osteosarcoma cell proliferation as well
as metastasis, suggesting that RanBP9 may be a tumor-suppressor involving in the occurence and development of
osteosarcoma.
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MEM, REIREME ZRE T AEARFH
2100 35 B T AR AN AH 56 15 R FH P4 43 T A A
TRINAMEEAE Y i — 2 F5E % 3, RanBP9 J2: 1
240 P 22 A X IR 35 A [ S RE 14 2 b B 1 A2 A A ¢
R, RIE SR E 1 B A 8, Bl X RanBP9 Tj
RERIFST IR A , R B 7E I 4 A Bh R T R AL R Y
FEF T R IEVEY ) Rl R B A A T i e
h RanBP9 7520 Jii P9 1) 7 A 47 46 % W S iy i A8 3
S HF5EF W] RanBP9 fiE 5 g U 58 X 132 14 52 1 fg o
G TR T2 4K p75 BIBE T SR B TR T, IR RE LA
FTRRE 1 A E 278 4 MO BT TR 4% P R 45 4 4
MY Y B4 % RanBP9 (I BE B AT A R £ M AT
B ARSI A RanBPO 7 B PS4 i (i 325k
AL T 8 RanBP9 42635 % AR 4i . Sa0S2 41 Jify
W4T ORI AT AT RS AR RS AR I A W Th g
ISR, 445 RanBPO 76 F AR 241 Jif Ak 4 27 Th g b &
R

1 HRS

1.1 i

Sa0S2 U208 i tkR: 3= F & A 10% fa 4= 1L i ( Gibeo, 32
=) B9 DMEM }53# 3% ( Gibeo, 2 [ ) H1,MG63 i T &4 10%
Jifi 4= 10375 B 1640 5573 ( Gibeo, 38 [ ) vh, & F 37 °C 5% CO,
TR R A PR g5 . W SR 1510, MG63,Sa0S2, U208
YAk [ 2 E A AL L (ATCC) , AR SLIR AR .
1.2  Real-time PCR # @ ‘B & 4% 48 i, RanBP9 &

mRNA4&-&

% RNAiso Plus (TaKaRa, 3% ) 15 9 45 52 BCH 1A 8 20 il
RNA, J] Smartspec3000 #2219 58 B3 E RNA ¥ K D(260)/
D(280) , 4% 18 PrimeScript RT reagent Kit ( TaKaRa, K% ) i3 B
F, W% cDNA, 4% SYBR®  Premix Ex Tag™ 1l (TaKa-
Ra, K34 ) i LA EC 0. 8 Wl ¢DNA, BS54 0.5 wL, Fi#a]
#0.5 pL,SYBR 5 plL,dH,0 3.2 pL, il 10 pL Real-time PCR
RNEFR, 51475 (Invitrogen, |1 ) : RanBP9 | Jf%: 5'-CG-
CATCCAATACCAGCAGCC-3', RanBP9 T Ji%: 5-GGCACAG-
TACCCATGGTGGA-3"; GAPDH F if: 5'-CTTTGGTATCGTG-
GAAGGACTC-3’ , GAPDH T ii#: 5'-GTAGAGGCAGGGATGAT-
GTTCT-3". % &4 :95 °C 30 5395 °C 55,60 C 1 min,40 4
¥R ;65 C 55, 95 C , Bio-Rad CFX96 Real-time System [*#]]
LioRill8
1.3 %9& 3 ka4 €.4m RanBP9 & & 69 & ik

A HLIE P50 4 0. 25% [ ( Sigma, 22 [) +0. 02% EDTA
(Sigma, 35 [E ) 14 Ak o 40 M, 3% 9% 2L 3 BRI vk N 3 x
10°/mL K6 TG A 5 3% A OA 24 FLEFFRA, 20 M 2 0 A B 97
W E LR PR NY . F LR W, PBS(F 2 &4, b
RO EEYE S min x 3 K, 4% £ B PR (ML, ) B E
20 min,PBS ¥ 5 min x 3 ¥%,0. 1% TritonX-100 ( £ 2% J 7T,
J5) B 10 min, PBS VL5 min x3 ¥, IWEME TAER (B =
KT F 641,37 °C,30 min, FF 2550 175 , RanBP9 fadi A
L FEREPIA(1: 100 Fi ) (Abcam, 32 [ ) , BIPEXT BRI PBS 1%

B—Phi,4 CiI&, PBS {5 min x3 K, Cy3 bric L4t
IeG(1: 100 % #%) (ABclonal, 26 [H ), 37 °C,30 min, PBS /¥yt
5 min x 3 ¥, Hochest33258 ( 28 = K, VI.70 ) #F Y 4l i 4% ,37 C,
10 min, PBS {¥E 5 min x 3 W, VLK E R FH A (B =
KLIR) o OB B PSR ERIR .
1.4 Western blot -8 1 J% 28 . RanBP9 & & 69 & ik

WA, RIPA 2R (B = K, 1198 ) RIEAI I, 4 CH
DR EBURE . SR Pierce® BCA Protein Assay Kit( Pierce,
) M e . B R R 30 ne/L, SDS- RN I
JCE LUK (R tiE2E, Jb ), #% PVDF 5% ( Dupont, 35 %) 2 h,
FERRES RS RS ks e S b (A, L) KP4
IR AR R, R A 4 by K B AR BELT (1) — 41 RanBP9
RBANZFIREDTA (121 000 #i e ) , WS bt A GAPDH Hi5y
PEHLI(1:1 000 i) (Cell Signal ,3E[H) ,4 CHEF LK. K
H TBST ¥ VERE 10 min x 3 ¥R, K BRI He IR 122 000 7 B¢
M) i (Cell Signal ,3E[H) 1, /K V4R IKE R, ZHRBE
2 h FfbA 00 683850 & (Pierce, 32 [H) W 4, Bio-Rad BE /i
BUARAL [ BRI
1.5 TFif4& ik RanBP9 # Sa0S2 & 1 J& m otk o9 12

S F R

FR4E RanBP9 4 J5541) : si-h-RanBP9; 5'-GGAAUUGGAUC-
CUGCGCAU-3"#4) % — /> 1% 9% 2 vshRNA U kr A1 B 14 %) iR
vshRNA JOURL (5 BIURE IR, I ) 4 b 3R I 18 o 2 J0RE 43 ) 5%
A SaOS2 i, 7EF% ARTHEHAT & A Sa0S2 2 iR (. Puromy-
cin(FHLEER, FiF) W 0.4 wg/mL Fl Polybrene ( 7 Hl £
P, FWE) A 5 wg/mL, 551 K 24 FLALL 5 x 10* A/ FL ) 2 B
FREE SRR R T 5 2 RFRIHFEFREE, MA Puromycin ¥
JER 0.4 pe/mL (i3 391 I AR EE 1 pnL/FL,10 h J5 3k
RSB AR IR S 5 R R 4 72 h 5, ffFFH Puromy-
cin i EE SRR R 58 R B IR0 AR5 3 AR 1. @
it Puromycin §ii B34S T A2 2 1K 1% RanBP9 (1) SaOS2 ZHffi , K¢
T HZIL RanBP9 i) Sa0S2 41 il 7 f fiv 44 A7 si RanBP9-Sa0S2
(fai#x & siRanBP9 ), H: X} i 41 Jiid 24 siCON-Sa0S2 ( fij FK A
siCON) , %[ Real-time PCR Fl Western blot J5 ¥ % %2 4 L [N
RanBP9 f{) ik,
1.6 #- RanBP9 &9 # ik *+8 A 7 4n Jo 38 54 4% A 09

EAC)

1.6.1  MTT K 20 Jfa 336 5 ok =% 1% siRanBP9 FI siCON #i
2000 ~/FLARA 96 FLAR , A B sESRAR T i 37 . B S 56
2 KIFUE, B4k 4 h finA 20 pL 5 mg/mL i MTT (L35
E L, ED) FALH 4 h 55k R IR, N 150 wL DMSO ( -
T E 2y, R ED) % B B AS & IR AR IR 10 min, FAR Y 490
Kl e BEE [ D(490) | JEZERGI S d,
1.6.2 20 v B T2 B A # siRanBP9 F1 siCON % 400
A/FUETA 6 LI L8537 14 d, S2¥ 2RI PBS ¥Ek 40
LR EFLINA T mL 4% Z2 5 S, [ 40 30 min, PBS PE¥%
Y1 Y, LI A GIEMSA Y4 ( chemicon, 35 [ ) 500 L., 4
A 20 min, 8 26K G40 MR, R AR 1R T, 40
MR SR
1.7 ¥l 2m B d54% 46
1.7.1 RJESZH: ¥ siRanBP9 I siCON ## 1 x 10° 4~/ FL4H
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A6 FLA, BE R E . 5 2 RFEIGFREEA Tkt
SRR —" JR, PBS YRS 5 IMATC LG H5 97 4L , Wi
THIRIC R RYRIEE . 24 h J57E B ~ SRR IR 24 i
1.7.2  Transwell SCEGKN A0 MZ 2218 Jin 100 WL G i
B3R HB)/NEE (chemicon, 2 [H) N, B M CE 1 h J5 7RI 57
3, ¥ siRanBP9 Fil siCON FIJG 3% B 2 B R B 4% 1 x 10° 4~/ FL
100 pLFEAZINE P M/NEHBA S 30% BG4 G 600 pL
W=, ERFRF PR 24 ho EHVNE FUOKLE L, AR
SRR LA R AN K /N IR AR AT 400 pL GIEMSA 2t
WY 24 FLARH 20 min f5 , #BAEK wPEREOR, BT, FAIE GTE
1.8 AR el e i d =

W sk siRanBP9 1 siCON 40 % 5 % 1 x 10°4~/mL, F*
4 °C 1000 r/min B0 10 min, 3 34, FH 200 wL 456 2% il il
B M, A 3 wL Annexin V- APC 42 {413 L PI( ebioscience,
) IRAIEHOEIFE 15 min, AR V=4 i
ISR S5 35 A5 A 22 BR (R i i 7 1T, 22 - 22 BRAR Z= 41 S e 4
SRR BB 400 (An-PL + ), 2 F IR IEF 400
(An-PL-) 45 EBRAC R M A T i RIRAE 00 (An +PL + ),
A TR T4 (An+PI-),

Nuclei

MG63

Sa0S2

U20S

1.9 %itsoH
HHEHURLL x +5 F5%, R SPSS 13.0 Tl REAS 1 K56,

2 #R

2.1 MG63.Sa0S2 . U20S & H 4% 2m k. & + RanBP9 #9
mRNA &3 F %G £k

RanBP9 7£ MG63 .Sa0S2 . U20S - [A] J83 40 Jfd 25 347 42 BH
K (E 1 ~2), 7 H Real-time PCR 5 % P0AE AR 29 B A J8d
YR MGO3 Hr i 3Rk (2. 02 = 0. 04) B35 T = 200 40 i 3%
Sa082(1.60 +0.03) 1 U20S(1.00 +0.00) (P <0.05) , Western
blot G RETEI YL (0 45 JL R BE ANt , H. RanBP9 78 B 1A J4 41 Jid
FP R B A T A

1 2 3
RanBP9(98x10°)—> g e
GAPDH(37x107)— < S— —

1:Sa0S2; 2.U208; 3. MG63
Bl 1 Western blot #:il| 3 # & N J/EZ 48 % RanBP9 E B XX

RanBP9 [

B2 fETLEME RN MG63.Sa0S2 U20S BHEMAMEA RanBPY EE XL (b AR ER#M4E x400)
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2.2 TFiA£ik RanBP9 ¢ SaOS2 ‘B B 7% 2m it bk i S .

JH Real-time PCR #:ill & B 5 %F FE 2 fitd siCON #f Lt , siRan-
BP9 H RanBP9 ) mRNA 7K BH & F % (0. 43 £0. 05) , siRan-
BP9 1 RanBP9 2K [ /K V-t % F i (P <0. 05,4 3) .

1 2
1: SiCON; 2. SiRanBP9

B3 Western blot #:l siRanBP9 #11 siCON £fffith RanBP9 &5
Fik

RanBP9(98x10%)—

GAPDH(37x10%—

2.3 T4 RanBP9 #9 & A 3t 8 1 98 4n feL 38 7 A8 ) 84
#h

2.3.1 A RanBPO f) 3 3K XJ 1 P94 200 08 533 25 1) 5%
siRanBPO ZH L A IIIES 2 K TF 45 , 389 5 7 < 5 0f B 441 siCON
MR ETH(P <0.05, 18 4) , SRR RanBP9 (YR IA )5, &
AR 40 8 e R R - T

2.3.2 N RanBPO f7 1k 5 1 P 200 i 2 e T I RE 0 )
] siRanBP9 21l il 3 B 44 2 3 &5 F X5 B4 siCON (P <

0.05) , eI LA (47 £5) THE E (105 £9) . 35 B B A%
RanBP9 (33K 5 , 15 AR AR [ 32 A= K (0 v ek

2.5 —O— siRanBP9 —&— siCON
20 5
= 15F
% a
R 10F
a
0.5 &
0 1 1 1 1 ]
1 2 3 4 5

Hif a1 (¢/d)
a: P<0.05,5 siCON 4113k
B4 MTT ;£4# i siRanBP9 #0 siCON fpiL AR R LR

2.4 i RanBP9 ¢4k ik st g G e it 45 Ak ) 69 %5 vm
siRanBP9 #il il 7€ 24 h E B &5 B i K F X 4] siCON
(F'5) , BLHHFRAIE RanBPO (136545 , B AR 41 LT AL fE 7 35
2.5 T RanBP9 4 £ A &5 I 40 i0AZ 2 A 9% 0h
Transwell 2285250k siRanBP9 41 il 17 28 2R W] & & %t
B2 siCON( & 6) , 45 50 78,24 h J5 siRanBP9 Y (R 72K N
(5.43 £0.30) ,siCON 40 i {222 (4.27 £0.45) (P <
0.05) . UEHIF#MIE RanBP9 (EIK)G , B AR AR 22 6E J1 1958
2.6 TFiA RanBP9 84 4 ik xF8 11 9 4m A8 T 649 % v
SERULE 7, HXHF X R4 siCON 4, {£ #5541 siRan-
BPO 4 fitd AP T (4 F) MBI TR (F 1) 400
1.54% F11.37% FREEIT 1.26% F1 0. 18% , F-3 M T- %
(2.67+£0.21)% FEFI(1.79 +0.31)% (P <0.05), P&

{i§ RanBPO {0 F35 7 , B FIBTAN LR T % R 1

0h 24 h

5 RanBP9 %%t siRanBP9 F1 siCON & B4 AT 48
MBI (5 E 24 x40)

siRanBP9

siCON

A siRanBP9; B. siCON
B 6 fEBREWE RanBPY )R£3t siRanBPY #01 siCON £
REZEeE NN  (Giemsa x100)

10* - 10*

- 018

100 100 10° 10
FLA-H

10 100 10> 10° 10 10°
FL4-H

A siCON; B: siRanBP9
E7 HERXABEAET RanBP9 3K i% %t siRanBP9 1 siCON
b EA)

3 g

B AR R R T ] 2L R B i AL B8 D e P
PERDIR o B AT AR B R R R AR
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WURARE" " BRI 25 AF SR AR BIRIT A T K 5%

SRR, T 80% B E AR B BB, H 5 AR H
20% ZEATHREE] 55% ~75% P ARATA 2L Y
BEWT TR ME K, 155 R 0IE YT i
AT —AF 60 W R a ik e

B PR 9 A RN i R — AN A 2 D R R
AR 2RI RL N A T RE R ek st L 2 AT RO BF
FEHR RanBP9 |92 K15 F AKAF AL, 5400
BT TR RNEL N 0% A 51 R RanBP9 3B
DL T RS (A AT e e T35 48 vh A4 A1 1
FIY ARSI BRAE T B HE . B AT Real-time
PCR 5o e 4R 4L 5 41 Western blot A6 70 H P985 4H
it RanBP9 ) mRNA Fl4E [ ¢ 1k /K 3, 45 51 % W
RanBP9 75 B [R)J88 20 ffd r 53k 55 3235 , IF BLAS ) B TRJE
HffLrH RanBP9 11y 3R IK 7K Pt A —FF , 78 PR B AR
KB PRI 4N M 22 P RanBP9 [ 3K 55, Ry T iF—
AWFFE RanBP9 [ AR A0 1 1A) 96 40 i A= 0 24 T e 11 5
M), F AR FH I e 2 7 9 45 T AR iK% i4 RanBP9
1) Sa0S2 4ff Jl A A, 7F F2 2 IR 3R 15 RanBP9 i) Sa0S2
YA 435 MTT 41 7 B BSAS: T H I 26 1k
RanBP9 35 1 By [A] J6 4H i 1) 3 5 g 715 H] Annexin
V- APC it 3 20 B 4SO 1 1K 22 35 RanBP9 BEAIR T
TRVIRE 20 AL ORI T o 4T e A T A i Y A I
G, R YRR P A0 A S AT Y A i, V2
PR P A K P LS BEAL A AL 20U TR, b TS
B LH 2L A A A 06 AL T — 28 & A 19, o 2 i A4
KN A PFET- AT T LR RS, e 4 5 BURIE
At L AR S0 4 R 25 W RanBPO 19 725 16 X6 B 7
Jed 2N XA B AR T A T R, B AFRATT AT B A
1% RanBP9 5515 PR 4 A& A= A1 G o 40 it R 52 56 )
VLR Fe3k RanBP9 (1) A 988 41 B () 12 F% B 1 3 o,
Transwell SZ36G45 5 [FFE R BIKF 35 RanBP9 (1)1 A
TR A2 22 58 1 145, 378 RanBPO [958 b X 5 A
TR AN B FE RS A = A T R

[ P41 2C T RanBP9 [ 58 24 v 1 1 21 415k
AR, 7E R TR AR IL T R, AR
55 % B RanBPO £ B PAJR 4N i 7 rp 3 3 v 2 1k, T L
RanBP9 (1% A X8 A1 I8 240 L 1 2 022 D BE 7= T 52
Wi, T 9% RanBPO 14 3% 1 W] i 151 1A 98 200 1t 184 4 0 2
Fefie g am , TR BN, BRI ATT N RanBP9 ]
REVE R — RN S 5 T 8 R0 kAR S, X
AR R PR IR YT ER T — AR 25
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