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Abstract: Objective: To investigate the inhibition effects of RNA interference targeting ID-1(si-RNA-ID-1) on the
growth of Hepatocellular Carcinoma(HCC) in nude mice and the potential mechanism of ID-1 in the development of
HCC. Methods: HCC xenografts were developed by injecting HepG2 cells into BALB/C-nu nude mice. The tumor-
bearing mice were randomly divided into 3 groups, including blank control group, control-siRNA group and siRNA-ID-
1 group. Each group was treated by isovolumetric normal saline, control-siRNA or siRNA-ID-1 on day 1, 4, 7, 10 and
13, respectively. The growth curves of HCC xenografts were made by the tumor sizes, which were measured per week.
The nude mice were executed on day 28. The tumor tissue was prepared for the HE staining. Results: The tumor sizes
in siRNA-ID-1 group were significantly smaller than that in control groups (P < 0.05). The apoptotic cells observed in
siRNA-ID-1 group were increased in HE slides. Conclusions: The growth of HCC xenografts could be inhibited by
si-RNA-ID-1 injection. Both proliferation inhibition and apoptosis induction play important roles in this progress. The
results implied that ID-1 might be a potential target for the therapeutic strategy of HCC.
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%@ siRNA: ID-15 FEAINS: 565k BRI

1. 51§

JF¥ (Hepatocellular Carcinoma, HCC)s& F [E & &
WHEEMEME 2 —, TUG2ZE, FRE R EY S Tatr
Xof I RS W R Bva A B R . T Bt AT
KIL DNA 4546 /43440 8 E-1(inhibitor of differen-
tiation/DNA binding-1, ID-1)7E s 2H A7 fE it 5%
B, FAE (R R A R R R R E T T2
VAR o H AT B R RNA TR VTR ID-1
FARF NI 40 B ) 4 A F AR 9T, B DAAC ST 73K
I W AL siRNA-ID-1 AR & HepG,
S AR BRI AR 1 L 1 5 T A I AR DG B L A
THFEFEAMRIE, 2568 ID-1 /£ HCC FHIfE
FAMLE, 32— W ID-1 TR HCC RAEKE
AR AT RIS, AT mRNA KPAER ID-1
B, BRMEZE HCC 4K, DL BRI B A 12
TS

2. MBI 5A*%
2.1. #§

NHFE B FE HepG, 40 Mo (b Rl 27 e 40 g
L) JEE S BALB/C-nu R85, HEME, 5 WS, 14~18
SL(_ IR S L O, T AR R SRR S )
Hly SPF HFFEHUET S SYXK([H])2008-0001).

2.2. EEKF

RPMI 1640 3577 5:/FBS//#ERE(Hyclone Co., USA);
HEHEANEFERCGE s KEMHEARTTA, FE);
DMSO (Sigma Co., USA); siRNA-ID-1/i7 control-
siRNA(NControl, 05815)(J MEi A AF); &
RNAase ] ddH,O(Gibco Co., USA).

2.3. 948

FENLE AR R N =4, &40 5 R, Bz Xt e,
YU IEZE; siRNA-ID-1 Zb34H.,
2.4, 7k

2.4.1. HepG, RIS
D FFRANIEE HepG, AN H5)5, BT &
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10%FBS. 100 U/mL HE &AM 100 pg/mL FE&HERT
RPMI1640 35555, 37°C. 5%CO,KET, TIEEEE
FFh R,

2.4.2. {ARRIER

Fralfu K 22 80%mi A fEfefR, W2 IR
W, PBS Wik 2 I IIA 0.25%KE H
fiff-EDTAImL, SJE ML 2~5 0dh; 808 S 5%E T 0
5, M4, 4R BRI OREE, IIANE 10%FBS
[ RPMI1640 5728345 1 mL FEEEIIN 3 mL K555
B2 b SRR ER T EOEF, Bao
1000 rpm, 5 min, 3% B3, FEETIIAE 10%FBS
1) RPMI1640 X 7% {40 i B 5 207, HFMEus A
YHAREIR, LA 10°/mL FI40 0% B e b T s 2
R 1~2 R —IK, 3~4 REER—IK.

2.4.3. BRAEEENEL

HY AT 56 #5026 K H 9 HepG, 40 AL, A2 10%FBS
1) RPMI1640 3577 0K FL 58 AT RG34 5 1 41 i
W, ¥ HepG, UMK A 5 x 10%mL. % /KBS
HH R R, TR MBS 4 B2 RS HepG,
YA 0.2 mLo ALY S K, BREREERBA I 3
mm~4 mm 1) AL, BOREA 100%.

2.4.4. SIRNA-ID-1 JBR%474

RFANECH]: HX 20 nmol f#] siRNA-ID-1 & control-
SiRNA VT8 2 08 2 Bp B, B H BT 500 uL
f') Rnase-free 7K, il A E R 40 uM FIIEAEHL, —20
CHAFTIRAT NG 2 2SR, 8 VRS 100
uL FRIAEBE AR 7K s 5 et BRAH, S8 PN YRS 100 pL control-
siRNA, 252554 4 nmol; siRNA-ID-1 Zb34, A
VESF 100 uL () siRNA-ID-1 i85, #5255 4 nmol.
DIAZisR—RER, B 1R, B4R, BTKR, 10
Ko 13 RUkie bl LA T REE 5 IREBH.

2.5. TR

MNP — A KRB, WOk FRGL 7EBR
Bl REDIRDUEE, RIS AR E . R T TR AR
AE &, B b -R RO & 8 i KAt o AR,
R N AR WA (mm’) = 12 x A x
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B (A B 43 R e 1) e AR R /MR o AR e A
AR A2, MEAERE] siRNA-ID-1 X e A=
ISR, #0989 2 (Inhibitory, IR)#%U1 N ARIHE: M
JERFNHIZRR) = (1 — VUVE) x 100%., VtFl Vvt
43 AR A — W EZR 18] 15 siRNA-ID-1 AbFEZFN4s
Xof P 2R B R T IR )~ B4R AR o UL G siRNA-ID- 1
S X AR BRLAIR e A R ) JE U, R FH ZUME It V25 A S AR
B, B, IR NAEF KIS, ORI R R,
RO 5 BT A« IRBEIBAL, B 3 TN R U HH IR AT
fit RT-PCR K e 2K, 55— 53 B 10%
PR [ 52 S 2040, 24 hrs S5 VR 5 0% BRAG 25 .

2.6. GiitFAE

K SPSS(11.5) (SPSS Inc., Chicago, Illinois,
USAY T THEET RIS DL bR 2 (X + s)FRoR,
T3 225 PR BOREE2H IR R B BK] 3R 5 72 93 T (analysis of
variance, One-Way ANOVA), LA o= 0.05 NI HRHE,
P<0.05 AGuiH5 o

3. &R
3.1 BRI EERENEL

TR AR NS AR HepG, f54) 3
K, WTER MBI EAL 3 mm~4 mm PORSETT, 5
JARIZE 100%, IR 5 SRS MR AR KA o, i
Fop 98 R B ) A B % R T R AR (R N L & VR I
G, SHMRBRAAERL, T—HIHIsT. WA 1.
3.2. BRM—RRAR

TR AT BN IR, I OKIES, BEAE PR )
JEAEIBWR, B T IR SIS, IF H UK
AR, IREPOKERTH R D, 1TohRIRgE; 1
SIRNA-ID-1 AbERER LS, e U6 45 55 800k HE 2 AH

b, BRSNS, wRER R EUUKRRD, 1730
TR AnH]

33. THERRMNAFETHL

SRTHEO, 1, 2, 3, 4w R, BREIFICHHIH
PRE AR EARL . R TR, M siRNA-ID-1 ZbH5 2
JEIRES, b B AR R AR B SR PR, SR
AH b iR 4 B 22 0 G ik 2 (P < 0.05). WL 1.

3.4. BRE THEENER

EREIRITHTRL O W) SVRITE R G 1, 2, 3,
4 wAR, RHIFMERL IR A FERR R, I R AR,
THE MR ARG 2 . R RS MR 42, RE,
PRS- AR e S5 SRR, 25 O IR AL R st
HEAH K2 T IR AR BB TG K, siRNA-ID-1 b3 2 T
iR A A 1 K B U, AR 2 FE, SR
YHAR LG MR AR AR 22 A Giit 5 = (P < 0.05). WLEE 2.

3.5. R T M A=
W 3.
36. R THEEBNES

W 4.

Figure 1. Subcutaneous carcinoma model

1. BRI T EEREMES

Table 1. siRNA-ID-1 treated mice in each group of weight (x £s,n =5, g)
3% 1. siRNA-1D-1 A IBRFBAERNEER £5,n=5,0)

245 0w 1w 2w 3w 4w
7 X HR AL 19.01 +2.80 22.46 +2.85 22.97+2.31 25.76 = 3.56 27.64+2.87
B Jext IR 2 18.96 + 2.69 21.57+3.55 22.78 +2.86 2491 +3.08 26.24+0.80
SIRNA-ID-1/4b 3 25 19.13 +3.06 21.75+3.88 21.94+2.61" 2224 +3.15" 23.46+2.10"

7 : sIRNA-ID-1 L A1 5 20 7 98 4R B4 B TE G0 T2 2 5P > 0.05) o 2% A % BRI 5 %% Yoot FRAELAH EL R B 112 22 (P > 0.05). "5 25 AR LU St 2 57 (P < 0.05).
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Table 2. siRNA-ID-1 nude mice in each group after treatment of tumor volume change (x +s, mm?®)

% 2. SiRNA-ID-1 B EEHEFRE THENARENL(E £, mm3)

ZH 51 ow 1w 2w 3w 4w
FEA 67.86 +19.52 125.81 + 57.83 70132 +72.15 1601.42 + 146.08 2526.44 + 168.91
BEYLT HEAH 72.35+20.19 124.78 £ 61.37 698.64 + 83.21 1598.75 + 125.52 2591.39 + 187.62
siRNA-ID-1 69.25 + 24.38 116.93 + 63.54 425.45 +74.67° 991.27 + 113.85" 1576.19 + 133.27"

7 SIRNA-ID-1 ACFE A& A0 R R IR A RS2 R(P > 0.05). &5 W R4S H e IRALM L B SE i 2 7P > 0.05). @S2 wilg, "5aA4
AR it 2% 2 57:(P < 0.05)

Table 3. siRNA-ID-1 nude mice after treatment changes in tumor volume inhibition rate (IR, %)

# 3. siRNA-ID-1 LB EERE T AEFFRINFIENEL (R, %)

IR(%)
Paih
Iw 2w 3w 4w
SiRNA-ID-14b2H 2 7.1 39.3 38.1 37.6
Table 4. siRNA-ID-1 in each group after subcutaneous tumor weight (x s, g)
& 4. siRNA-ID-1 R BFEHEARBE THEMNESR(x +53,9)
ZH 7 ow 1w 2w 3w 4w

SR 2.86+0.52 3.91+0.83 5.32+0.15 747 +048 10.04 £0.91
B R 2 2.55+0.19 3.78 £0.37 494 +£0.21 6.98 £0.52 9.91 £0.62
SiRNA-ID-14bFHZH, 2.65+0.38 2.93+0.54 3.45+0.67 4.97+085" 6.68+0.27

7: SIRNA-ID-1 AbEE AT & A0 R RS TR B BTS2 %P > 0.05). 4 U A SR IRAM L BZi % 2 %P > 0.05). BT 2 wid, "5 A4
AL Gt 2% 2 (P < 0.05).

3.7. R TMELALR HE - aEiEK

L 26 23 0 R e ox 2 AL e 44 L 22 %2
I, LM, KRG, %73 R % . siRNA-ID-
1 AEBRA I RIRZE IR BE, U se i i, 2R
GNP R, IR, UK, MERIR G
W45, et tRp IR . e 40 B 55 o0t R 4L A B
PR, R LIA] 5 A S MG 2 ik LA R

o

4. #He

ID 2 A J& TR JiE-- 12 /ig (helix-loop-helix, HLH)
H—2&, HA ID-1. ID-2. ID-3 X ID-4 }t 4 NF
M, XKEARWME bHLH 5 H FiE it Ak
JZ A E D REY, s EI AN o (2 kA i
B, HAID-1 B ID REAMMRE S AER . H
HI 2 200 75N, TD-1 A2 20 i Jo B 98 42 R0 g 1 7
RAEMSCEESY T, Fmah g i & H0 il i
A TR BRI R A R R R T T B A . R
MR FCR L, ID-1 FEFARYIFR HCC FrAR [
UG R SR IFE AL UL 16 BIFfEL R

HCC RAEE AN K, filfE%, FHRARMNE
Vs Fa bt I 1) S I2 I & B v A R R . ik
1] DNA %54/ A4 2 (-1 (inhibitor of differentia-
tion/DNA binding-1, TD-1)7EFFJ 41 4P A7 70 FE 3R
KM B R TR 2 16 K SF S T 3T i T
BWFFUN, ID-1 3 R v §0a 2B JF 58 AH 41
MR TG, PR FAE S — 08 7E 1A KU P T
B a7 R s
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ik, #R ID-1 ATRES S 1 e R AR I B IR B, (HH
£ HCC KA 53R Bk 14 F anfel 76 Rrisk AN B9
RNA FHHA R — vz R 3 KR T B AN
PEAN T RUEE T RNA T8I A 3 AR RS R mRNA
PR e 1 i, 5 B0 5% I R RT3 (posst-transcrip-
tional gene silencing, PTGS). /N3 T-# RNA(small
interfering RNA, siRNA)&— XUt RNA 75+, it
VBT X $E I DR ()47 5 siRNA, 1 AG Z00UER H bR IE A,
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SiRNA-ID-1 4bFH 21

Figure 2. Endoscopic tumor models in each group (100x)
2. FAMMERBIE TRIL(100%)

T E BRI SZ 800 . VR y—FPaifE . R 51 X AL
R R BE R SRR B B R, RNA TR C g
Rz T IR DR B, AKRE. B9%
TR PR S 2 AR S, e 2 R R AT
WL EAS T B R A RCR .

ARSI TN TR R AR AR, R
) HE Gl st 7iX— . MR E RS
FRRE R S5 1B MR, BB N8 AE, I
HIURS AR, B UOKEGT I BI8b, 1T REIR 2%
sIRNA-ID-1 ACFRER GG, PR 0098 25 715 500 HE 2 A
o, AKEEZE, AR EYOKERD, 173)
TEERI) s BRERA E I KO Bk AR, 50 HR A AR B
JAEFU/INP < 0.05); iR AR 2B TG K, iR
AR E R B AL YT R4 /NP <0.05).
SEFRLH W IR IR IAGE, ZHAZ 8 iR, ARss
P, AT BT, MR YE,  MAR IR Gl
g, et AR RCETHOIR, A FEL R 4 A o HE ZH AR BBk
R /b, AT IR JTR 46 1 S B 2 | bk B 4T IR T A X

DL IR, siRNA-ID-1 AbH 5 REWS B 5 41
[ 4K, IR 2 FAEIAIE EE, BT
siRNA BRI A9 PEH, BE&E I [MHERS, RNAL VEHTH
ey BT R AR B RT AR LA AN, R4
AN, siRNA-ID-1 4B G HCC A K2 5] 5 ID-1
FIERA R, ID-1 25 7 HEdp b Kid iR, K
PR o BT ID-1 7EAS[F]friRg 40 i Hh (1 4 F BTLAAS
A, ELAT R 68 B 1R 78 o, ID-1 Rk
E BRI EE R E, 4, HCC # ID-1 MfE
JFH 78 58 DA i 960 40 B 398 B > 32 340 o 0 1) 240 LR 2
FEE A AE R T A .

C IR siRNA-ID-1 A o #0011 40 36 5 /K 7 R

42

FEHIHI R A K IEH, K252 5T HepG, 4
M T-H5 52 Cheung 25P5@ i % &7 i (W 50 &
I, ID-1 GEBSN ST Raf/MEK 155i&4%, Mimign
JORT: . FATHEE R EIR, siRNA-ID-1 AbFEZH 41 411)
A I A T R, B A A TR
ID-1 25 HCC @it RiINLHIZ —. AL RL
FF siRNA-ID-1 %5 HCC 40 T I/ER, 5]
MM AE LR 25 T siRNA-ID-1 X4 5% T R ss
SR PR

ID-1 18 5 (2 e A PR S 5 L Ak R 1255 2 5 i
RAEKMERE, 78 HCC RAR B K IEZ P
PIER .. AT N, ID-1 i RE R EN HCC Filjs
ANREISH 4845, MAH siRNA-ID-1 JTER ID-1 JE [
RIEE IR T RE & — IUA A PR HCC &A%
AT N BT T SRS o

SE Xk (References)

[1] X, J7oIEE, WA, 1d-1 /AP o ik K Him R
B[] WEREERI2ER, 2009, 43(1): 32-35.

[2] R. Ding, S. Han, Y. Lu, C. Guo, H. Xie, N. Zhang, Z. Song, L.
Cai, J. Liu and K. Dou. Overexpressed Id-1 is associated with
patient prognosis and HBx expression in hepatitis B virus-re-
lated hepatocellular carcinoma. Cancer Biology & Therapy, 2010,
10(3): 105-107.

[3] Y. C. Wong, X. Wang and M. T. Ling. Id-1 expression and cell
survival. Apoptosis, 2004, 9(3): 279-289.

[4] RE&, &8, AWM, Fid, kL, IR, B LRR
X N 40 e HepG2 BURZWA[T]. [ 25 B 22 5@ 4k, 2010,
26(12): 1598-1602.

[5] Z.Dong, S. Liu, C. Zhou, T. Sumida, H. Hamakawa, Z. Chen, P.
Liu and F. Wei. Overexpression of 1d-1 is associated with tumor
angiogenesis and poor clinical outcome in oral squamous cell
carcinoma. Oral Oncology, 2010, 46(3): 154-157.

[6] S. Bertin, T. Mohsen-Kanson, P. Baqué, A. Gavelli, D. Momier,
F. Anjuere, G. F. Carle and V. Pierrefite-Carle. Tumor microen-
vironment modifications induced by soluble VEGF receptor ex-
pression in a rat liver metastasis model. Cancer Letters, 2010,

Copyright © 2013 Hanspub



SiRNA-ID-1 %+ A JTH 40 HepG, 47 533 T A He 8 A= K 52

298(2): 264-272.

[77 M. K. Maw, J. Fujimoto and T. Tamaya. Expression of the in-
hibitor of DNA-binding (ID)-1 protein as an angiogenic media-
tor in tumour advancement of uterine cervical cancers. British
Journal of Cancer, 2008, 99(10): 1557-1563.

Copyright © 2013 Hanspub

(8]

R. Zhao, X. Q. Liu, X. P. Wu, Y. F. Liu, Z. Y. Zhang, G. Y. Yang,
S. Guo, J. Niu, J. Y. Wang and K. S. Xu. Vascular endothelial
growth factor (VEGF) enhances gastric carcinoma invasiveness
via integrin alpha(v)beta6. Cancer Letters, 2010, 287(2): 150-
156.

43



