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H]); DNA A, T4 EBM. NYIEENEB 2
7] ); Lipofectamine 2000, Alexa Fluor ° 488-anti-
mouse IgG, Alexa Fluor ® 546 anti-mouse IgG, Alexa
Fluor © 546 anti-rabbit IgG, [ RE XU A% 28 R 7 & K&
cDNA X FEI H Invitrogen 24 &5 T [ P B B Bk
& CLONTECH &%) AH109.MG-63, U20S 4 Jifl
ARG ERAFE: myc. flag PUAKIE H BD /2,
IEX-1. clusterin (CLU) % v B / 5 50 B HT 446
Santa Cruz 24 ) ; Tip100 J5 ki #h 32 R 571 & W H
Qiagen A F]; DMEM %557 3(Gibical 22 7]); CCK8
J) & Dojindo 23] ; RNAL T4 41 iy b i 35 1 2%
HA K.

1.2 A%

1.2.1 BRI AS ik IEX-1 M EAE & A, H
Trizol % ¥ J7 1242 BX MG-63 41 il 5t RNA; RT-PCR
P14 IEX-1 JERIGus X, =4 Ha ik (RIS s XU D34
A pDBLeu A, BPI% € 5P RiE(GIMEs%
% 1). pDBLeu-IEX-1 1 pDBLeu %% #1473 il i 4k,
AH109 FEREESZ A5 41 e, BEPLPRIR. RIZiE4T A
WOE R, Al 1 U515 J5URE pDBLeu-1EX-1,  # 41J%
A M. A Sr BH P Y ] (pGADT7Z-T +
pGBKT7-53)M1BH %t i (pGBK T7-53+pGADT7-lam),
W BWOIAAT T SD/-Trp/-Lew/-His/-Ade “F- AR _E 4125
i G BH Pk v B, A0 0% 45 3 B 1k v R E— AT
X-a-gal ZOHHIN. AL, KEIMHIE T cDNA fi& )i
¥ 43 5 5 pDBLeu-IEX-1 #4140 X AH109 % £ i3

Table 1 Primers sequence

Primers
pDBLeu-IEX-1-F
pDBLeu-IEX-1-R
pcDNA 3.1-IEX-1 Myc-F
pcDNA 3.1-IEX-1 Myc-R
pcDNA 3.1-CLU Flag-F
pcDNA 3.1-CLU Flag-R

Sequence(5'—3")

GGA CTA GTatgtgtcactctcgeagetg
ACGCGGCCGCgaaggeggeegggtgttge
GGGAATTCatgtgtcactctcgeagetg
ACAAGCTTgaaggcggeegggtgttgcteg
GGAAGCTTatgatgaagactctgctgetg
GGA CTAGT ccggtgctttttgcggtatte

CLU-RNAI-1 agaaagcgcetgeaggaata
CLU-RNAi-2 caatgagctccaggaaatg
Scramble cagtcgegtttgegactgg

pDBLeu-IEX-1-F and pDBLeu-IEX-1-R were primers using for
construction of plasmids of IEX-1 which was used as bait of yeast
hybridization. pcDNA 3.1-IEX-1 Myc-F/R and pcDNA 3.1-CLU
Flag-F/R were primers using for construction of overexpressing
plasmid of candidate genes. CLU-RNi-1/-2 are synthesized RNAi
target sequence and Scramble served as control which can't match
with any human genomes. Restrict enzyme sites was marked by

underlined letters.

A7 A1 B AE . SR EUILBH Pk 16 58 B b cDNA il 75 5
ki, W, WL EUE B,

122 RS ILUTTERIF S A TAH AR . AL
pcDNA3.1-IEX-1-myc 1 pcDNA3.1-CLU-flag Uk,
JIg JBT A B G SR He HECH A 1 0 EAT . MG-63
NG 24 h J5, RIPA T-0K E34f# 30 min. 4C
12 000 g 25> 30 min J&5 o4k B, M 20 pl L,
TN FEARR 2xSDS _EFEBRS), 100°C &AL PE 5
RfEH, HAR BB RZoiE. & 1ml Bigdh
JHAN 50 wl Protein A Agarose TR, 4°C #5%4 1 h,
4°C 12000 g 5.0 20 min, YCHE BiE. 1 ml £ 1K
B B NN 4 g AH BV ¥ 5 50 [ BT 44 (CLU:
flag; IEX-1: myc, BT #0495 /b B 1gG)
4°C %5 30min, FFAIA 50 pl Protein G Agarose,
4°C ¥ 8 2 h Ja B O DIE . F R TR G DT
3, L LiEMA SDS EAEZE M, 100C &b
10 min, 20HE3EAT 10 %SDS-PAGE, Jf#4 4 A
$: 4 PVDF i, ¥+ PVDF B34 1 h 5 i A K R 1)
—PUEW FIFE 1 h, TSI BRI A i
FRCHISEDTN RPUA S P S 45 min, P )5 H
ECL i) % 5% .

1.2.3 RV EM AT, pcDNA3.1-IEX-1-myc
F1 pcDNA3.1-CLU-flag 4% fIF Jit A #5 F 136 0 JL 5% 4o
MG-63 4. 4% 24 h Ja H 3.7%01) 2 58 g [ o
1 f9 15 min, PBS/0.1%Triton X-100 3% 10 min,
PBS V¥ 3 ¥k, FHX 5 min; 5%BSA 34 30 min.
Bn—#$U%3 1 h(anti-Flag, anti-c-Myc 58 [ Hi44),
PBS VL 5 9k, BEK 5 min. 0 HLE I 40 min
(Alexa Fluor® 488- anti-mouse IgG 1 Alexa Fluor® 546
anti-mouse IgG), PBS ¥t 5 K, &K 5 min(E
#4F). DAPI Y40 0t% 1 h, PBS ¥eik 2 Wk, FHK
5 min(EOGEAE). B A, HBEOCILERE BREH
FHAHEA .

1.2.4  MG-63 4 Mo 38 58 J A0 H R S8 . i AR
4L & MG-63 F1 U20S 4 e #2811 60 mm £577 101,
WINPT R IR, SZIOHT 24 h #eE R L. E IR
41 B 5 YL AR B Lipofectamine2000 i 71 £ F 5 5 3F
1T, GBS W B S X B4, ctr-scramble
X HE (ctr-scramble) FI TP 4. FEQAR R W F: 7R
A5 wl, FFREA I 25 nmol/L, Opti-DMEM 1557
W 250 wl. BEASIORL A /D LG 3 k. IR A
Yedagh Jm, dNHEIALIE 5x10° 40 M0 vK B Rl T 96
FUBR, R4l 4 DNEAL, GRELRTFR 24 I, T
DUHT 2 h In A CCK8 (10 wl/100 wl #5772 #),
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10 wl 1%(w/v) SDS #¢11-, T 450 nm AbF i, W5
WK 25°C, BN 3 W, WEFHME. gkl
IR S A YR AR IS A SE e, RO S A A T 6
LB, ARtk b E R, RE®E T 50k
LR, Aaemist. T PBS ¥E4IMU 3 &k, LB
SR, A TCME R IR, N 37°C 5% CO,
WEIERRTR. T 04 64 120 24 h 4.

1.2.5 BB Kb, IFEERL v 2 s £,
SPSS11.0 3K #F HE 4T G iF 2% 70 M. 41 ) bb 4R
One-way ANOVA Jj ZE 53 #r. 25 2135 25 W] 3 Y L

¥, HZEK, HLSD &S, FEAF, H
Dunnett'T3 y=53#7.

2 & R

2.1 EEXFIICETFIE

W 45 AT pDBLeu-1EX-1 ¥ 55 PE R [ B80S &
W, B AT RIS A7 AE 5 EAT R A R A,
107 5B R R T AR FALT 44 M Hogs, B
HRE Ny 4.4x105(1 1a). LA IEX-1(IER3)E Ky i 11
i 16 S N T E cDNA SCHE, T BEXU A4S SL i i

Negative  Positive
control ©)

(2) (b)
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Fig. 1 Interacting protein screening via yeast two hybridization system

(a) Transformation efficiency test: a total of 44 clone glowed in 107 fold dilution medium plates which means that the efficiency is 4.4 x10°.

(b) Reporter gene staining: AH109 cells transformed with pDBLeu-IEX-1and Liver cDNA library were coated in growth medium. pGADT7-T+pGBKT7-53

and pGBKT7-53 served as positive and negative control respectively. (¢) Image of X-gal staining. (d ~ f) Positive clone verification. (d) Schematic

diagram of verification study. (¢) SD-Leu-Trp medium. (f) X-Gal staining shows LacZ positive clones. pGADT7-T +pGBKT7-53 and pGBKT7-53 +

pGADT7-lam served as positive and negative control respectively. CLU gene clone was indicated by a red box.

12 ANBHPE TR (B 1b, ©). $2H 12 A TifE T cDNA
fib & R, 5 pDBLeu-IEX-1 JL#E4L N RERR 0] 4
BOUF, S5 HRE 12 Ay ok BB TR (B 1d~ ).
e SR G 5 NG 2 1SN /) 1 Y = N S R
cDNA Fili& TR0 B, R (3 2).
2.2 GEILIEWIE IEX-1 5 CLU HBE/EH
W47 Flag 725 CLU 5 Myc FrZ5 1 IEX-1 1%
KR L MG-63 R AL R, e 2&H
IEX-1-Myc %003, CLU-Flag #rilll(& 2a), i6/2&
CLU-Flag % UilE, IEX-1-Myc Kyl (&l 2b), #B

Table 2 Sequencing results of positive clones

Positive clone . Number of
genes NM number - Growth medium verification clones
CRP NM_000567 LacZ/His/Ade" 1

SLC39A14 NM 015359 LacZ'/His"/Ade’ 2
CLU NM_203339 LacZ"/His"/Ade’ 3
PRRC1 NM_130809 LacZ"/His"/Ade’ 4
TNKS1BP1 NM_033396 LacZ"/His/Ade’ 5
CTSB NM_147780 LacZ'/His"/Ade’ 6
HSPH1 NM_006644 LacZ'/His'/Ade’ 7
ALB NM_000477 LacZ'/His'/Ade’ 8
LRG1 NM_052972 LacZ'/His"/Ade’ 9
DNAJB9  NM_012328 LacZ/His"/Ade’ 10
TNFAIP3  NM_006290 LacZ/His”/Ade’ 11

FGA NM_021871 LacZ'/His"/Ade’ 12
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Wor IEX-1 5 CLU feAHEAER. Input A 2241 g IEX-1-Mye CLU-flag Merge

L.

(2) (b)
pcDNA3.1 CLU-flag  + + pcDNA3.1 IEX-1-Myc + +
pcDNA3.1 IEX-1-Myc  + — pcDNA3.1 CLU-flag  + -
pcDNA3.1 - + pcDNA3.1 - +

WB flag WB Myc
Al BTN
WB Myc WB flag
IP Myc

IP flag
WB flag WB Myc

Fig. 2 Verification of interaction between CLU and IEX-1
Cells were transfected with control empty vector, pcDNA3.1 CLU-flg,

pcDNA3.1 IEX-1-Myc and control vectors as shown on top of the panel.
IEX-1 was immunoprecipitated (IP) followed by immunoblotting (IB)
with an anti-Myc antibody and immunoprecipitated CLU were shown(a).
CLU was immunoprecipitated(IP) followed by immunoblotting (IB) with

an anti-Myc antibody and immunoprecipitated IEX-1 were shown (b).

2.3 IEX-15 CLU B RRIFHIHEELL

1A Flag #7345 CLU 5 Myc b28 (1) IEX-1 b3
K JFURL LA G MG-63 B T A1 3R, Sdse o i
0 R E MR ARG i) e 6. kPR
PR LN AT BEAEAEAR AR H (K 3).

Scramble RNAi-1 RNAi-2
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Fig. 3 Co-localization of IEX-1 and CLU
MG-63 cells over expressing Myc-tagged IEX-1 and Flag-tagged CLU

were immunostained with anti-Myc (green) and anti-Flag antibodies
(Red). IEX-1 was found to co-localize with CLU protein in cytoplasmic.
Nuclei were stained with DAPI (blue).

2.4 CCKS8 ¥ clusterin RNA T I & ) & 21 At
ES 37 EA )

TR RNA (IR ACR A TI UE, Wil 4a F1b
Fizn, Bk P4 RNAL THF4), RNAQ-2 [0
HIRCRAR G, 70 G SaR g R T ST DhRe
5. 12 RNAL TR A PP MG-63 F1 U208
M CLU JERIRIE K, 2R PRI A A KR A
oef%. MG-63 4 RNAI T4 CLU Ji7, 4t fg
71(0.442+0.120)4H 241 1E "5 401 J19.(1.000+0) 1] 44.2% 11
Scramble X} HEZ1(0.942 + 0.091)[¥] 46.9%; U20S 4 i
RNAi T4 CLU J&5, 4iifus85a[E/1(0.512 +0.107)4H
T IEHA1H(1.000 + 0)] 51.2%H1 Scramble X fiZ
(0.929 + 0.110)1 55.1% (K& 4).

(b)
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—
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(Normalized to control)

Fig. 4 Cell proliferation test

(a, b) Representative blots showing the knockdown of CLU in MG-63 cell lines. Quantitative results are average based on three independent

experiments (x + s, *P < 0.05). Knock down of endogenous clusterin (CLU) expression level suppressed the proliferation of MG-63 (c) and U20S (d)

cells. The scramble sequence which does not match to any human genome was used as control. *P < 0.05. (b) l: Control-scramble; [1: RNAi-1; O :
RNAi-2. (c) l: MG-63; [: Control-scramble; [: Clusterin-RNAi. (d) Il : U20S; [O: Control-scramble; [: Clusterin-RNAI.
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2.5 Clusterin ] U20S 4R HE S

12 FH RNAL TR R A8 40 i & U208 i
PE CLU RIA/KF, T8 3 40 M 1) S5 56 VP A 2L
T A ILIT A% 12 2868 0 5. 45 5L KB clusterin 1
PUE A B IE 5 41 AN Scramble %7 HE4H, U20S 41 fig
e VANNCATE (IR

(2)

U20S-NS
Control-scramble

—~
(=N

CLU-RNAi

Fig. 5 Scratches invasion assay
Knock down of endogenous Clusterin (CLU) expression level
suppressed the proliferation of MG-63 (a) and U20S (b) cells. The
scramble sequence which does not match to any human genome was
used as control. *P < 0.05. 7: U20S-NS; 2: Control-scramble; 3: CLU-
RNAI.
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IEX-1 TR AR T N2 X5 2 e S 3 | 6 g e g
gt JRRIETAESAL 0. S0
JYR W] IEX-1 ThAE HAT 42 s ek, w E Mk
FovE S AN i A= 2% The®. TEX-1 ik & nf il
MM A, (R TP, IR IF 5T R B IEX-1
HAT PR ToA/E 0, IEX-1 %5 55 R 9 & W)
IEX-1 nJ$0EI40 Mo =00, S5 R Y] IEX-1 3
RIFEAR 22 i 40 i & b s 208 029, H i JE Uk
82, IEX-1 SRR AE. RIBAHEDICR.

IEX-1 708 IR A AR D, AR/ N I
AL IEX-1 5 R IECR . As,O, AT 38 KW
MR MG-63 JHT-14. As,0, X MG-63 411 /ity 48 h,
HH IR S () 4 B BE A, RIS A i R i 7Y
PP TRAAE . BEDRLES 20 A B, L B0 0 5 6k [
[EX-1 ik 5 FiD. db—P il s E AT
EMSA. Western blot 28525, K As,O; T-Fi'E

JE A M R MG-63 G REVS S pS3 tEIRIA B, 1
T ps3 A S EX-1 Rz 454, Hatil
I IEX-1 F6H, SEBIEX-1 K FIE TG, HE
RAWTIT IEX-1 708 IR VR, A 9Tis FH g
BEU AT H AR 1% TEX-1 AH AR & . JLiiE
12 ANBHPETERE . 48 CLU 1E A ki & (3 T A B
VE R BGAE KBy DhRERT L. JE— 2D 1 S SL YT UF
SEIEX-1 5 clusterin /77E BAZAHEAEH, SHBEDEE
IE A SR BN B AE R e fr. R
RNA TR IR 41 L & U20S F1 MG-63 (1) P
BEPE CLU KB KF, 40 s iE. tesh, 4
IR S5 UE S B AR 40 I (R IE A Rt R R, R
CLU {e8 Wi BAHE D fe.

H BU#F 50N H clusterin Z 5 IR Ik £ K
JEM. Clusterin(CLU, MA#ENREAT), £2— 15
WAL e IR AR, ] A 3 S R i 2R
Lt EAFAER SR, KEFRE
W], CLUZ 54N A k. /SR eE.
FesE UM . fRIEAETA DRE . 0 T 4 g 5
W, DNA BB 5. 40 M Z b S 21 23 9 i
FEAEHUS. G BREORIL, CLU 7E2 Rl A2
YL 4ih F RIE, CLU ik vl WL o0 L
73RN 70 N 1 N W N = e Y
SEORMEMIR AL, IR CLU AT BEAE 25 Bl %2 i
RRA . R B R AU, ST
W, w/KTERIEN CLU BRARE IR 41 o) 16T 25
Yy UM S i 21, AL b 2 CLU i@
T EESERARTET RN Bax, MHIILESH
ALt EE C R, 3 S04 MU T8 B A B YOS 1T
T BE 40 Mo A7 3 3 . B 5] N e H o2,
Oncogenex 2 ] TV & e L #E £ X clusterin [T 44
RNA #ZBR(OGX-011) T JHFA IT Il AR R 50 HU AR AR e 1)
ROR, OGX-011 R & &y #1 BssAhy7 « 4 56 Fn Ik
BEERES VI BOR, AE30 7 R sl 7% 1t E
N, 5 AR e AR A, AT
DU S K A B, 52 9 R aia T
WL A, AT OSBRI, B ARAE
), A M T S BUM R ARG 30%
DL BRI DL RS R4 B, clusterin £ A 8 A
T B R R R A T o B AT ARG I i 5.

AWFFERBLIEX-1 5 CLU fFEA EAE ., H
EATIRS T R RS . AR A SO
FUSERE b, BATHEI, B PR JR 40 T 0 47 T
LR, IEX-1 Pagimg iy, fé e CLU-Bax 6,
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Characterization of Interaction Protein for
Osteosarcoma Related Protein IEX-1"

LIU Li-Hong", LI Hui", LI Jie?, OUYANG Yu-Rong", GUO Hong-Bin",
CUI Yun-He", LIU Ying-Qi", XIAO Tao"™
(" Department of Orthopedics and Department of Osteocarcinoma Institute, The Second Xiangya
Hospital of Central South University, Changsha 410010, China;
Y Department of Nephrology, Zhuzhou NO.1 Hospital, Zhuzhou 412000, China)

Abstract Primary osteosarcoma is the most frequent malignant tumor in bone with early pulmonary metastasis
and poor prognosis. Our previous study found that overexpression of IEX-1 in osteosarcoma plays an important
role in initiation and development of osteosarcoma. In order to elucidate the mechanism of IEX-1 in osteosarcoma,
we have screened its interaction proteins by using yeast two hybrid system.Twelve IEX-1 interacting proteins were
identified, including biological oxidation related enzymes, chaperones, signal transduction related protein, etc. The
interaction between IEX-1 and CLU was confirmed in vitro through co-immunoprecipiation in combination with
Western blotting and immunostaining. Knock down of endogenous CLU expression in osteosarcoma cells
significantly inhibit cell proliferation and cell invasion ability in vitro. This preliminary study on the molecular
mechanisms that how IEX-1 promote the occurrence and development of osteosarcoma provides novel clues for
early-stage diagnosis and target gene therapy of this malignant bone tumor.
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