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Ran-binding protein 9 overexpression induces apoptosis in osteosarcoma cells by

activating endogenous mitochondrial pathway
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[ Abstract ]  Objective  To investigate the effect of overexpression of Ran-binding protein 9
(RanBP9) on apoptosis of osteosarcoma cells and the underlying mechanism. Methods Real-time PCR and
Western blotting were used to detect the mRNA and protein expression of RanBP9 in cultured osteoblasts and
different osteosarcoma cell lines ( Sa0S2, MG63, U20S and HOS). In a SaOS2 cell model with stable
RanBP9 overexpression induced by transfection with a lentiviral vector, the cell apoptotic rate was determined
using flow cytometry and TUNEL assay, and the changes in mitochondrial transmembrane potential were
analyzed. Results RanBP9 was positively expressed in cultured osteoblasts and in the 4 osteosarcoma cell
lines. RanBP9 expression was significantly higher in the osteoblasts than in the osteosarcoma cells, and was
significantly higher in osteosarcoma cell lines MG63 and HOS than in Sa0S2 and U20S cell lines that had
higher levels of malignancy. In SaOS2 cells, overexpression of RanBP9 obviously suppressed cell proliferation

and promoted cell apoptosis and significantly increased the expression levels of caspase-3 and Cytc and the
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ratio of Bax/Bel-2, resulting also in the dissipation of mitochondrial transmembrane potential and activation of

the mitochondrial pathway to induce cell apoptosis.

apoptosis via the endogenous mitochondrial pathway.
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1.3 Real-time PCR(RT-PCR) #:|

PRI RNA % 1:25 LUl 1] DEPC /K B i
RNA 2 uL, Ff Smartspec 3000 AZ 2 £ [ & 5 & RNA
B, #4218 TaKaRa 2\ &) Y Prime Script RT reagent
Kit 359 45, %% RNA JZ % 5% % cDNA, 44t SYBER
Premix Ex Tag™ I 58345, Bl & 10 pL WA ZR .5 pl
SYBER Premix Ex Tag™ Il ,0.8 wL ¢DNA | |5 T i
BI¥I% 0.5 ul.3.2 ul dH,0, 4R BANK i
PERYFEN 51, ] Primier premier 5. 0 B PFBETH47 5751
Y, [FEE L GADPH fE28 N2, GAPDH B JiE5|4):5'-
CTTTGGTATCGTGGAAGGACTC-3', N iii5| 4.5 -GTA-
GAGGCAGGGATGATGTTCT-3"; RanBP9 |- i35 4. 5'-
CGCATCCAATACCAGCAGCC-3', T iiE5|47:5'- GGCA-
CAGTACCCATGGTGGA-3"; Cytc I #iE 5] ¥ 5'-TCG-
GAGCGGGAGTGTTCGTTG-3', T i 5] #: 5'-CCTC-
CCTTTTCAACGGTGTGGC-3'; Caspase-3 it 5| #:5'-
CATGGAAGCGAATCAATGGACT-3', FiiEg| 4. 5'-CT-
GTACCAGACCGAGATGTCA-3';Bax Ji#5|4).5'-CCC-
GAGAGGTCTTTTTCCGAG-3', F ¥t 5] #): 5'-CCAGC-
CCATGATGGTTCTGAT-3"; Bel-2 F JiF 5] #): 5'-GCG-
GAGTTCACAGCTCTATAC-3', T i 5| ¥ : 5'-AAAAG-
GCCCCTACAGTTACCA-3";Fas L5 4.5 -TATCAC-
CACTATTGCTGGAGTCA-3', 514 .5 -GCTGTGTC-
TTGGACATTGTCA-3"; Flip 5| 4.5 -ACAACAAG-
GACCACGGGAGGAG-3', F i 8] ¥+ 5'-TGGAGGCAA-
AGAAACCGAAAGC-3', ¥ Wik &t A I #% Bio-Rad
CFX96 Real-time System |, #3454 3% i £ 015 /% i 2%,
T VEARUE R EA T 45 R0
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R0 E P R AR #E (4 C 1000 +/min) &0
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RanBP9 % JLi75 G (1) T 3 7 vp & A= 10 2 (AR i v 7
Ak TS 2, %% Control S Fil overRanBP9 41 fif
(5%10™) /03 6 FLE . R AEKE 4I5S 1 mL
JC-1 TARAWAE CO, ik as hiEHE 20 min, BRI
U, T JC-1 Je A sh il VE TR 20 0 2 Ik, SR 5 Al
FHAR W A (DGR Cy3) il i3 58 6 B 0 o
1.9 %tz o
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RanBP9 7E B 41 ffl hFOB1. 19 K 7 By IR 9% 4 ffd
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1A) ; [F]B) RanBP9 7 P AR 5 441K A B PR 78 40 i
Bk MG63 1 HOS A 14 282 1K B2 v T8 P A B2 40 o 1) 240
i kk Sa0S2 F1 U20S ([ 1A), Western blot 45 W 5
RT-PCR 55— (¥ 1B) ,
2.2 it % ik RanBP9O #9F M@ okt 2 5 B LT
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1323k RanBP9 18 (A 98 41 i ¥k , RT-PCR Fl Western
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LA G SO R T AET AR #5177 5 , RanBP9 11
ARG T Fas (N, RSB0 T 52 (A8 #EH
TAPHIE ¥ Flip iRk B, 22 %A Geit 2@ 3 L (P<
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IEF MR JC-1 RS, MIfE over RanBPY 4 RanBP9 IR 1 2RI I AL A7, 5 3 17 A TR b 1A
NP L OO A g SO, FINEGE TRTEX IR, WTE 55 S lie, #E— L5 IE T RanBP9 @ i %
IRRIA TR LRI JC-1 B (18 6) o SF2RFEW] . ZORIRERISE S R AT
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E 5.99% 17.9%
10° 10° 301
b\'\]
= 1074 | = 104 204
3 | ’1—1
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B xﬁ' ‘%‘:f 3
100 1855% ;f.:f X ! : 1001852 :
10° 10 10? 10° 10* 10° 10! 10? 10° 10*
Annexin V-APC Annexin V-APC 51 A
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1.5+ [ Control 41 Bl Over RanBP9 H
Cleaved caspase-3— El —17x10°
EIEH
=
% = 054 2 a
| — 5510

—37x10° A EH B

1: Cyte; 2: Cleaved caspase-3; 3: Bax; 4: Bel-2; 5; Fas; 6; Flip; a:P<0.01,%5 Control 28 1L

Bl 5 Western blot(A)#1 RT-PCR(B) #&illid 5% 1% RanBP9 X WMNREMIATESESEEEX S FRIEHNZIT
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HLAEH IR IR TP VR FH AL

A5 K, RanBPY 7 J 15 4 s hFOB1. 19 J7E
B AR 2 i R HOS . SaS02 . MG63 FI U20S w13 2 [
PRI, HLAEE PR A T i 2258 B 35K T Al 0 i
I FE I 5 B 28 AR A Y B PR R 20 FfL SaOS2, LB ST T
FaxE 1 F 35 RanBP9 (1) 8 [N J& 4 U #% : Real-time PCR
F1 Western blot £ il 25 S5 42 7% . 5 %) BRZH L3, over
RanBP9 2 RanBP9 [1)3%ik W3 14, CCK-8 455142
/it ik RanBP9 4 2 B AL T 1 1A 9 40 A ) 34 7 ik
1,103 2 XU bR 1 TUNEL e (5 25 2 #8 8 R 3 %63k
RanBP9 &340 175 W AR =%, DL g5 R
BB, RanBPO B4 il I Jeg 38 58 A2 M 2, W AR
— AN R DR L B DR A M P R HEE

RanBP9 75 41 i P (1) 53 A7 B & 0 T B 2 2 171 2
A5 IR LA TR 8 1 0T AE O TR 1R T R
FEWATVER , A58 75 & 31 RanBP9 A {2 i/ B A 984 41
MR IR T AR BRI VE ML EAN T 2 . 4 T,
RPZ0 B AR e PR ST T, BT A5 5 ik A Bl 40 Al P 1 3R 5%
A BN — B S, & — I B AE T
P BRESIT AR B AR N s A A RS
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HFFHUA N IR R A R L, EMET- A
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AW SRR T RIER MR R SE T 52 A 2 1 I
TR TR AR VAR Tl AR AR g
FUEB T RanBP9 i 3K 7E mRNA /K LiH T Cyte,
Caspase-3 [ 235 DA I Bax/Bel-2 {4 [b 3%, 1£ 8 H K F
T Cleaved caspase-3 Fll Cytc i3k, [F]I} RanBP9
R T 2R R i B, 380 T PR i i v JC-1 B
PRIR ELAF], Cyte IR 3G I LA K SR AR R H A7 BRI IR
LRI REAAAE Cyte SRR 2 M5 19 BTl , F— 2Pk 52
RanBP9 [ F2 ik 06 T 4Ri1AGE 4 , R} RanBP9 38 1
i QLS R A E Y et iy = A A b2 ] O (15 7 A N
TEWNBEPERTF S @ AL T o7 B Cyte AL
AT TR A2 At B 9 T 1 S B 3R 1T, Smac/DIABLO | ATF
Omi/HirA2 S5 HAh I8 T AH 543 RO AN FT 33 b js
BT R TS S o Cyte MBI t ok
AR B3R 375 P 1 T 5 B0 —— W IR 5 e ) o N R T
VAL AT ORI ™ 2 T WAL (AW i LA
PR T ATP A9IE 8, M5 EE 57 AN A 386 1% 1 Boe S 380 T
BERRE N, (E5 O 1Y S, RanBP9 (1% I 18 i 1fii 5
TR ZRE AR N F Fas (TR, IFH ST
HET A2 A PR T4 ] R Flip (38568 B, Biad 3R
ik RanBP9 Ji5 , ‘PR I8 440 L 1) A UM ST T 32 A 12
P, S ) R AN A0 A SRR R AR 0 BN B
Fas/FasL {55548, /E N FE T 52 M5 5 50 % 1) ¢
HHEREZ — RS AR T AR ZEE] . FAS
YEMES IR, BT R C AR i DX | 385 51X R i s
AN N R X = AR . HOM N XS A AL T4
5 DD, TEAR B M TR S b K CAEH . Fas 5
HECiAR FasL 256 5, J5 & H 48 8 F B S5 10K i
FEAERTES TR FasL | HUAE = RALPI TR FasL 4
HLATY)RE 38 13 L BT X ) DD AR Ui#AH I Y Caspase
W0 KA, IR PED 655 Flip /T DL i 5
Caspase-8 SE4HIELE 4, W 5 2 (1% Ak, 34F 1 41 i) 56
TRZRIBRIT A SR A T B, AR SE g 25 2R i
7N :RanBP9 3 k75 18 PR AU i R 1, 1%
HhZRORL (A B S T AT A AR A — i R
AR A AR B S A T W], AR 4y
FHLHIAA itk — 2P 9T

RanBP9 78 a] i ixf 5 98 77 I T3 7 1) 4% 2 1 o
AHEAEF , 2 T 8 T30 ) Aty T R AR .
4, RanBP9 w] L) 55 g IRBE IR 7 TNF 32 {4 8 50 1)
—HB4r p75 PHE SR F Z AR (pTSNTR ) 1 241 i 4 5
TSI B ™ TR T LSV 2 AT R 4
ARSI T . RanBPY 34 A L) 5 CDKI1 fy
JoE R B8 AR B BoAH BAE A, i CDK1L AT 2 5 41 i

FT-E S FRAE AT o SR, X LA AR
FATE RanBP9 X {12 3 -5 1A 9 9 T vh i/ AT A i 48
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