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Abstract

AIM: To study the effect of specific HDGF-
siRNA on proliferation of human colon
carcinoma lovo cells.

METHODS: Three pairs of specific HDGF-siR-
NA were transiently transfected into lovo cells
by liposome and then the expression of HDGF
was detected by RT-PCR and Western blot. The
most efficient siRNA was selected for following
experiments. Cell proliferation was examined by
MTT assay. Finally we also detected the expres-
sion of proliferating cell nuclear antigen (PCNA)
by RT-PCR and Western blot.

RESULTS: After the specific siRNA was trans-
fected into colon carcinoma lovo cells, the ex-
pression level of HGDF showed a significantly
decrease which was detected by RT-PCR and
Western blot. The cell survival rate was signifi-

cantly lower in interference group than in blank
control group or in negative control group (f =
4.432, 4263, both P < 0.01), and the expression
levels of PCNA and ERK1/2 protein were lower
in interference group than in the other two
groups (f =14.89, 11.92, both P < 0.01).

CONCLUSION: The results show that the spe-
cific HDGF-siRNA can effectively silence the
expression of HDGF, and HDGF-siRNA signifi-
cantly inhibit proliferation of colon carcinoma
cell line lovo cells, accompanied by down-regu-
lation of PCNA and p-ERK1/2.

Key Words: Hepatoma-derived growth factor; Pro-
liferating cell nuclear antigen; Extracellular signal-
regulated kinase; Cell proliferation
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BrY: A7 BT AT A £ K B T (hepatoma-
derived growth factor, HDGF)*t A X # % lovo
an R 3 5A. 09 A,

Fix: B3L4HDGF® & F B D F#
RNA(HDGF-siRNA )i i i§ AR A~-F- Bk i 4%
F N KB FElovosa i, RT-PCR& Western blot
F 2 A MHDGF mRNAFE G i &k ik 247
2, Fimt 1 £ A E RS WUsiRNAR
F )& 429X 5 ; MT T M EHDGF-siRNA 2+ X 1
S 4m 3G 78 & K 69 %A, Western blotikain|
¥ 38 4w B A% 30 R (PCNA) A ERKGE ¥4 % & f5 4
FA/T)E K Elovodm fL P & A AF 6 T AL,

Z R HDGF-siRNA#: 4 58 A 249 4 X W &
lovoZm i P HDGF#) &3k ; 5% & B MM R
248k, RNAT 48 K B S lovo 2m i3 74 & if
B HAK( = 4.432, 4.263, 3P<0.01). PCNA#=
p-ERK1/2%& @ ¥ ¥ . TR = 14.89, 11.92, #
P<0.01).

Z5i8: HDGF-siRNARIUH # FLBTHDGF &
K fElovosa i oy & ik, w LA 2474 K
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AR AR ARG N B VP2 R W]
KPR R B AE K- (epidermal growth
factor, EGF). ML W KA K K F(vascular
endothelial growth factor, VEGF){E I8 if) & 4=
Ry EE A O, Tk, —FH ALK
¥, BIATREATAE 2 K FF(hepatoma-derived
growth factor, HDGF), K JLAEVFZ A= # 1 p PRI
Ferpid R, CBORBRSZ BRI 5 1) DG
HArit 7t B, HDGFEVF 2 1IE W A2 21K
AR BIANZKIE, T AE 5 LA R Wi il
T R g v (R IR KCP B3 TR A S, JF
B35 HD GF 1k 5 FE 1) T, e if) o 1k st
By, 7R HD GF 5 58 1 g 10 A g e
i e 2 D) AH M,
RNAF#HAIE H Hr H T 8o %
SR Th eI — Ty A A BR . A T
HDGFX 45 )19 20 B A= K2 A 5, AR S50 A
H %4 AR BT K il ovodll R HFHD GFIN KX,
DA %2 HD G F A A Rl 53 i 60 K 1o v o 2 i i
B, Ik — S AR AL

1 #RR0SE

1.1 ## TRIzolAFIE T Invitrogen/A ). i
sl WHPCRIAF &I T Fermenent A
F]. Annexin V-FITCIRAFI &I T MEA A, i
JEfALipofectamine2000 f Ak & il i) = %)
HDGF siRNAW ) F f A D HARA PR
"W). HDGF g B Bl 1. PCNA R il bt &
WS Actingdd T 9 [HAbcam /A #]. ERK-1,
ERK-2%HT AmAb L p-ERK/) il 5T AmA by
T3 [ESanta Cruz BiotechnologyAH]. Fr —
P T EPierces . A HH . BCA
R B I R S T R S = R A
F AW ST, ECLAJEHIIE T £ EMilipore A
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Al N KW lovodl BbkIE B RFBE 1 4
Jo S 8K R0y, = 46 siRNAIE  XEE 7 51 43 5
J: siRNAI, CAACAAAUACCAAGUCUUU
dTdT, dTdT GUUGUUUAUGGUUCAGAAA;
siRNA2, CAAGGAGAAGAACGAGAAA dTdT,
dTdT GUUCCUCUUCUUGCUCUUU; siRNA3,
CUACCAAGGAAGAUGCUGA dTdT, dTdT
GAUGGUUCCUUCUACGACU.
1.2 7
1.2.1 smpazdc: lovodll jitk I Dukess H1 A CHA
B R e 4 B, LA 100 mL/LFAJIf 2 I )
DMEM = Hii R 979, 7637°C 50 mL/L CO,. 1
R R R T4 Th 5 7.
1.2.2 sofedsde: HAMEFEL30% AL, ¥
HDGF siRNA K] X} HlsiR N A LU ot f4&
Lipofectamine2000713:4% 4 A\ _K ¥ lovod i,
HARERAE X B kAT
1.2.3 RT-PCR#AMHDGF mRNA#® &k ik: # 45
24 h, HITRIzoNAFIFEH %5 4140 il 5\RNA, 285153
TEICFEACI ERN AL RS e 7 i, LA s A3 21
cDNANIAR, HR4E &N 251 %GAPDH(IE
X51#15-GAAGGTCGGAGTCAACGG-3', . X
514)5-GGAAGATGGTGATGGGATT-3"). HDGF
FEHEYE L5 1415'-ACGAGACGGCATTCCTG
G-3', X545 -CCTCTTCAACGCTCCTTT-3")
BEATPCRY MY, § 19K 243524221 bpAI311 bp.
20 /LIl kAT P CR ™7 4, EBIS L%
o IR .
1.2.4 Western blot# M HDGF & & #4 £k #4 5
48 h, DLAH SRR v R e 1 R b I 4 i, X
B, BCAHR S I e 1 7] G I e i R
J&i, JEAT A e R R B - SR A A TR M e PR UK
(SDS-PAGE), ¥/ R MR 4 WML, B,
IIA—H4°CIFES h, WG A PR G
1 h, EEEE, BT A P ECLIAH S (Milipore 2
ARG R R PRUERCT . HAROE U
I3

Tk DL E S O RN AT fe i 1)
HDGF4s 2 siRNA ] T )5 82525
1.2.5 3520 K KifElovodli il 7 K34H: A:
2B IR IR AL B AR S siRNASE G2 (1 [ 14 ) 1
A C: e EsiRNATHEA.
1.2.6 MTT 4 A3 7 5% B BOW BB K 4n i, 1)
T T L TS B 4 PR ARV, R A AR R g 1 X
10%/L, LAEEL200 pLeefhF96 L5 70 135
BF37°C. 50 mL/L CORFFRMEETR, 70l 144

AT B A 5

M &N F AT
HARGEE, 12
54 $ B K kR
FEHH R A L S
i B B P 6
R LT I A
155 5 A AER
AN HF A HDGF 4
B 3T B )G B R K
W % 4m B 3G 38 44
M, KA BT
M A B KT R R
HDGF#) o F 4
AR, I A K
S 0 08 I RAE T
# k2.
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B 1 RT-PCR. Western blot4>BI4& M % 2H5i[FHDGFHY

MRNARZEERIA. A: mRNA; B: Z[; 1: siRNAT; 2: 2358
BZH; 3: sIRNA2; 4: BMSGHIRAE; 5: siRNA3; 'P<0.01 vs 25
SHIAZH; “P<0.01 vs [0 FRZH.

Yo 5 BN MG E IR AL 4k 524 48 1472
hJE AR #5240 P, R a2 AL, AL I
IR NS g/LIIMTTI20 pL, 4kE:55 573 hjn &
1EREFE, e B3GR, AL II(DMSO)
£:FL150 pL, 780 % %10 min. BEFR1X(Bio-
TekEX-800, 2 [H)7£490 nmis K b (] & 5 FLA
B, PRS- 24 i i A K
1.2.7 ¥ 3% 74 2w i A% 3 RPCNAZERK 1/2i8
¥ THIJHDGF siRNA 48 h)5, oo &4141
Jid, I S BN iER MIPCNAL ERK1/2,
p-ERK1/2 &% P} 5 Actinfk [ [ 3R 1.

SFA AR AL AR PATHEAR, &
ZH A FHSPSS11.5%8 v 8 A 34T 7 22 /3 A Al
llgh i, LAP<0.054 7= 5 Geit 2 s X

—O— FAMEIRA
—A— SIRNAZNHZH

2 60 80

0 40
FeeafE IR ()

2 MTTERNHDGF siRNARE AR A MBERD I
E0ESS

2 BR

2.1 RNATF#atFegthml Y24 his e K
JElovodil Jfl, RT-PCRE R . BIPExS IUZH Aok
U K lovodll iEHDGF mRNA £ BHPER
ik, M3 MEsiRNAXTHDGF mRNA#K LY
A A, 5 AR LA T 2 e
(¢ = 22.08, P<0.01), &-4141futb KL NS GAP-
DH(221 bp), HARMRETLY B2, #4448 h
JE U, Western bloths il & 4141 it HDGF
B Rk, AT UL RH P R 2 R A R R ALK
JrsElovo il flUHDGF £ 11 & FIE# ik, TTHDGF
sSIRNAFE Y40 K g lovodll il HHDGF 3 (4 %34
B8 59, 5 AL b 2 R BE g R
(¢ = 15.63, P<0.01). — 45 EHDGF siRNA
XTHDGFA7 W] G 4], BLEE35%siRNAK T
PO de, WK N T 5 2S5 ().

2.2 MTTS 30 ta fe 5% R An g 50 5 25 (10}
S ZEL R 91 T FE AL ) K g Lo v o 4 L e B s
24, 48F172 hitk 4 A= A FN I HE S5 AR 52 5, Py
TR ZE R LG X (P>0.05). MTHDGF
sIRIN ARG G2 (1) K e 40 0 AE K 36 5 52 280 9
A, SR AL, 2% 7 B E AR
(¢t =4.432, P<0.01. t=4.263, P<0.01). 48 hj5
HDGF siRNA%G L2 K )i 40 M3t 5 7% 1 A P
S, ARG T oA PR 4L (1512).

2.3 FABTHDGF*t XM JElovoa e PPCNAK
B ZERKE & G F A e e Y548 h, $2
HU4H 0 5 5K 11, Western blotyE A il 441 40 fig
PCNA. ERKIE %8 H I & &, 45 RunE 30
N, TR BEAE A BT A RN AT P41 41 i 11
PCNA [ M pERK1/2 85 55 s A P N4 B
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A 1 2 3 B WA # & 5
AL B ARNA
N A e - PCNA 1.0+ FHRBEASE R
o ' HDGF siRNA, £
5 0.8 mRNA = & & &
ERKI2 £ F Lo X
P § W B Lovo i
067 HDGF & ik, #m
e 1R PCNA T
- - “ ERK1/2 5 04 A A ERK il % 89
§ k&, RYE AT
Z02- K W 55w L
o L1
T S — T 00l
1
?% 0.6 D 107
[o] — ]
c 2081
5 c
2041 ]
& 5 0.6
£ =
g =1
< © 0.4
X024 g
) ac J0.24
o V4
& &
0.0 ‘ 0.0 ‘
1 2 3 1 2 3

B 3 RELELEPCNAKERKI/2ZEIBEEHIRIL. A: Western blothrMI4EH:; B: PCNA; C: p—ERK1/2; D: ERK1/2; 1: 234}
FAZH; 2: A IBZE; 3: RNATHEAE; "P<0.05 vs 23 I IBA; P<0.05 vs [T IRZE.

AR N, ZRE BER2EE Lo =
14.89, Poexs<0.01+ £, s = 11.92, P, 1ic12<0.01).
(B YT G R A MIMERK B E A S H LB
PR, &) 2 TR ST e L(P>0.05).

3 111E
K W e B L e i AL PO 2R Pk R 2 —, H AT
I EBERMT F R BAIT, FARIAIT N B
AR TR R HR)S 5 5Ok AT S e R
2y HA G AN R R NK. Bl A2 R () PRk
R, DAY A0 R A BB 1R 5 TR VA T B YA
g = Y L P COR PN 7L S S EpaE
HaritsidiE, KB WEGF. bFGFAI
PD G AL MR IR R A2 R e h By 2 Ay 1, Tf
HDGFEN—Fgr ik K 7, BRI —A
FEOR ST (P W WP Rk, $7m o e R TN
HEEW D) Re. TR, HDGFZ 5.0
By L BEASREERRFE RIS,
R MAERGIERE . s 5 R
HNEA ST IEHD GF 5 e . il . S
T g PR R e B T 0% AR & D). R H R A 4
WG 9% T-HD G K i 41 i A= 40 747 4 it
F. N TWFRHDGFY KW e &, Al Tai i
K G A EUE 22 10661 K i 3041k
i MR 2 1R B AR R ) AT TS, R
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HDGF F: E %A T A f%, fEiithaRik. 4
255 BT B /R HD GFAE KW 4123 rp 1K A W]
BT KA Rl ISR . %5
1%, XL RHDGF o] B K a7 i —4
WAE M T HEbs . AR — DR HRNATL
FRBHBTHDGFEEH (13K IE, M%7V RE )
il &% W 2 1 AR

S M S5 i 1 A MR A R ) A AL
Z—, MR N AMEE T L. AR
HOEHD GFXS ML A WLAN . e 4n i 4%
HA S e AE . ABF5OR FHRN AT
F A% NI HH D G FAE K 48 o vo
FIE, STV E LA K iz i 40 B P 19 58 5 15
AR 3R/ T IR N ASE e A 40 iy 3
1624 h WA 584 5B B 1 B 1R e s 52 B4 A6,
FLR 5 TR NE A 2 ) T) B 22 4 AR B e )
24-48 h, B /NTHERNATE S I P 15 B 1) 4k
B, K 2 AL R B LA R s, 15048 h
Ja KE /N FHRNABA AR, T2 HDGF
SRR ST, AW R R BRI g
HDGF siRNA 48 hiiif, KJ7##lovodll i [ A4E K 1%
B 52 BN, JE LA Y J5 24-48 hiI O ek
W4, 148 hJElovodt i i1 A K IG TR s X AT P
B g X s gk BLS N HRRN ALE 41 P (030
I ) 58 AW, W0 WP E B T 6 K i 2 K i 4
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%ﬁ fg_iwﬁ&* HIfEHIRUE THDGF siRNA, tHitb il WHDGFXF /b, T K e Lo v o 41 B 19 5. P51 e
# iﬁi%, o NI A P 1 R R ARk EE AR . ERK1/2i# %2 5 THDGF siRNA#IH K ds
i 20 8 %y de 45 89 AR AR (2R W HDGFE ALY A0 MSGGE (¥ 1y R SR T HD GRS [R3E v] il

EN AR S
REF—ET R
T 9 (.46 K W
F)M TR

=R 8 A 1(high mobility group protein-1,
HMG) B A = FE RIJE LN, HMGE 14— Fh
ZARE T B A Mk A AR B, Hoiw
L B (1) Ty e A2 5 DN SR L e s IR 4%, HDGF
HHMG-11 RS RHDGF ] feth 2 5 5%
(U 9 T R, T R X o R 40 P 1 A K
B () S Bl SE DR AT T 45 . AR 45 R o
ARNATHANHIHD GF I (1 [/ I5F, 0] 2] 434
FE 0 A% 0 (proliferating cell nuclear antigen,
PCNA)WEIE W2 T, X 5Hu et al"™ W57
INAHDGFS5PCNAEAN iz N HE BRI
ST G PCNAZDNAZ RS A B A,
BTG IARISH, 25T DNAMA K, 5
0 R £ ) B DDAR O, TR L M S e 4
HEBRAS, PCNARH MR IA i, 36940 i 11 4b
TGRS, B th A ™. PCNAIX—4:
PRIy B AEARARAE Ry — T0TUP Al 40 o 3 BEDIR A 1) i
b, ] TR R BRI, ARG 4 R BOR
ot R KPR S HE B K1, PCNA#RIE
HBEHD GF )28 N~ . B FRATTHEN,
PCNAW GE/EHDGF R i) 5 A -2 —. BHIT
HDGF#lii] T PCNA R F Ao 5 i, AT 520
T DNARJE B, 8K i lovo it B 351 52 21401
LEAh, 4 /M5 5 R T B (extracellular
signal-regulated kinase, ERK) & 22 34 J5L Jiih %
4% (mitogen activated protein kinase, MAPK)
KRB O 22—, 7040 M3 58 5 43 4k 1 4%
Hl e E M. ERKI12EZ 2 A KT, 4
DRI -« A 22 3 2R 4 I ORT — S6 I S )
SRS, WA O B M e Rk U
p-ERK1/2. p-ERK1/2 7] M4 Ji 5 4 47 338\ 41 fie
A, B WOE 2 R i S B K Wmy e
Jun~ fos%5, IS B4l B AR G . S
(R s ISRk, S a3 4 . (i ik e J % B
FUTI A R MR, BERR L Ip-ERK1/2
(1 R T B 40 B A L BELAS AR AR K A
T T ML R e . AR SEG 45 R o BHLT
HDGFH: P )5, p-ERK1/24E K g ovodt i H (1)
TS B B, MRERK/2MF LT B
A4k, Hlp-ERK1/25 MERKI1/2/ LLAE T F%, %
HIERK 1/238 B8 AL T AW HPRAS. dheml L, BHLIE
HDGF r] LU llp-ERK 121 FE B, 5 8p-ERK1/2
NAZ k>, A LT Ui 5 B4 M i ) DR - SRk

TL BRI 2 5 55 K s 4 M B P T, LA
(AR AR OG R LA R 3 4R A A Ay K o
VR A5 A W A, (A AT — 2D R AT

M2, AR PTERHD GFRE PR ) LA
KW g 40 L A A G B, JCAE T WL BE P e
HD GFA 5 547 J) AT 2253 24 A A7
X%, WATHEL FIHPCNA, JIHIERK 1/238 4 £ 4
A K, XL IR AR RHD GF S A 20 K
W 97 (0 — AN B IR RS AR 43 1 As. AHAE T
HIHD GFAE [l 06 S0 Va7 &5 e A &) fa i
I A Y. FH T 5.
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