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[(HZE] HI: @t GPC3 58 A %6 7% L& & B A kK 84K 5F 708 A Bt ILBE & & R HE-3(Glypican-3.GPC3) X i 4F 4%
4 Jf & K B F (fibroblast growth factor-2, FGF2) | i & & ## & K B ¥ (insulin-like growth factor-2 ,IGF2) . # 1k £ K & %-Bl
(transforming growth factor-81, TGF-81) . & # & & 4 %& B -4 (bone morphogenetic protein-4 , BMP4) {& 40 il 3 78 2% Jv 64 % " .

J7F s R E L R B IR B 0 U0 B A 2 O K pEGFP-N2-GPC3 3 98 R A% £ 3 Ot B B B & A KL £ K
Lipofectamine™ 2000 /™ 5 # % SK-Hep-1 J& . 3 G418(600 png/ml) i 2 1 F10 Mk 2 B, B ] 3 46 -8 & 8 4% K 5L (RT-PCR) &
M GPC3 mRNA 7& B A% 40 L ¥ th &K 38 , Western B 8 AN GPC3 FUEEM M P W XA A ERLERETULEBEMER
FEEM AN RAE R, RA MTT %4 % GPC3 # 4 K B F FGF2 . IGF2, TGF-p1 .BMP4 1% 41 Jf1 3% 75 3% i o % vy . 45 2R
MEMEAVEETNT EAREUF LT X AN EREA T KA RETANELNEL AMMBBERX L B L6 KL,
RT-PCR K& Western 9 #F 3% & ¥ GPC3 7 EAZ 40 L oF Ak 2h & 35, GPC3 1 ] T FGF2 3t SK-Hep-1 40 At #y 3 75 2% BL , T 4 400 %)
IGF2 TGF-g1 .BMP4 Wy R FIEH , G5iL: Ay A £ B )F 5 5 A GPC3 R4 — ;M2 % Ak M K 3% & 4 R % pEGFP-
N2-GPC3;GPC3 2 H 7 SK-Hep-1 # & 3 % 3£ ;GPC3 £ FGF2 fE SR EF TR K E A M E T HER .,
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[ABSTRACT] Objective: To construct a GPC3 green fluorescent protein eukaryotic expression vector pEGFP-N2-G-PC3, and
analyze its effects on the growth promoting effect of growth factors (fibroblast growth factor-2, FGF2; insulin-like growth
factor-2 ,IGF2; transforming growth factor-g1, TGF-81; and bone morphogenetic protein-4,BMP4) in human hepatoma cell line
GPC3-SK-Hep-1. Methods: A eukaryotic expression vector for GPC3 genes (pEGFP-N2-GPC3) was constructed by recombinant
DNA technique and was transfected into SK-Hep-1 cells by Lipofectamine™ 2000; the cells stably expressing GPC3 were
screened out by G418 (600 pg/ml). The mRNA expression of GPC3 was detected by RT-PCR method and the protein
expression of GPC3 by Western blotting and fluorescence microscope. Effects of GPC3 gene on the growth promoting effects of
the above growth factors were examined by MTT. Results: The recombinant plasmid was verified to be correctly constructed by
restriction endonuclease analysis and DNA sequencing. The green fluorescence was detected in the transfected SK-Hep-1 cells
under fluorescence microscope. RT-PCR and Western blotting both confirmed that GPC3 was successfully expressed in SK-Hep-
1 cells. FGF2-induced cell proliferation was significantly decreased by GPC3 gene, whereas the growth promoting effects of
IGF2, TGF-81 and BMP4 were not altered by GPC3 gene. Conclusion: We have successfully obtained the synthetic GPC3 protein,
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which has the same amino acid sequence as that of human GPC3 protein. The eukaryotic expression vector pEGFP-N2-GPC3 has

been correctly constructed and GPC3 protein has been successfully expressed in SK-Hep-1 cells. GPC3 may negatively modulate

FGF2 signaling pathway.

[KEY WORDS| GPC3 gene;eukaryotic expression vector; SK-Hep-1 gene;green fluorescent protein; growth factor

g i TG JUL I 2 1 2R -3 (GPC3) s — i JIE 1
W Bk T Z W 22 A (heparansulfate proteoglycan,
HSPG) . H3d ik i 5 Wk UL e 4 e o0 40 s 10, 3
Sk T4 2 130 bp. g fith 580 AN % JE 1R 5k ¥ 8 1 5
A, M 4 7 L 66 000, 76 A ] (¥ fif 88 w26 A
ZESAR R, AN A A 23 BoAT AN ) 9 25 4 2 T e
AHEIEE AR i GPC3 Kk I 1K B A% 0k #ofk, e 3t
NI 40 SK-Hep-1 #E4T R 3K W% GPC3 X EK
IRl ¥ B A5 4 40 il 2B K [Fl 7 (fibroblast growth factor-
2,FGF2) | JiE & % #f £ K A (insulin-like growth
factor-2 , IGF2) | # 1t /£ K Al 7-B1 (transforming
growth factor-8l, TGF-g1). & B & K £ & A4
(bone morphogenetic protein-4 , BMP4) i 41l il 3% 5
RN TS WE, BIF 98 GPC3 AR & Fi AR KB 715 -
HARE R A R T RE .

1 MRFTIE

L1 #HH# g0 R6E € K& H Mk pEGFP-N2,
E. coli IM109 W ¥k E. coli DHb5o 18 Bk 148 M 5 BE
W S5 46 R4 At GPC3 JRUAZ 7 39 8 41 i ki pDNR-
LIB-GPC3 W H )" M & fig 3 K 2 7] 3 SK-Hep-1 A Bt
P A0 MR B b3 b R B A R S Pt A GPC3
Z v EPUARIE B 35 [E Santa Cruz 2 &) ; 0 k7 4l $2 46
AR &N Qiagen 2 F) 77 fh ; Lipofectamine™ 2000
I B Invitrogen 2 7} ; TRIzol W A Promega 23 7 ;
= & B DNA polymerase, DNA 43 F & #x #E. T,
DNA % #1527 & 8 TaKaRa 2 6] 77 i
BRI E P9 VI (Xho T WEcoR 1) 24 MBI 7= s 42 K
¥ FGF2,IGF2, TGF-31 .BMP4 %) [1 Sigma A ] ;
HoAl AR AR IR 4 0E (EB) R IR E % VA% 52 V3
JIEWE L L WE  CaCl, \PBS, H it 55 ¥ 4y B 7= s gk 11 55 %
WA,

1.2 GPC3 A B #KAF ¥ GenBank 1 # $#11)
GPC3 JFiR B HE (1 740 bp) HAT® T GPC3 L. K
Wol ¥, 3 SN Xho I A EcoR T BRIk A 1) il il 1)
AL, P F R B 5-GAA CTC GAG AGC
AGG ATG GCC GGG ACC GTG CGC A -3"CF &I
LAl Xho T BEVIAL 2D . i 5'-GCG GAA TTC
GTG CAC CAG GAA GAA GAA GCA CAC CAC-
3'CNRIZ AN EcoR T B VI £ 5 LA GPC3 J k% 4™

[Acad J Sec Mil Med Univ,2008,29(10):1162-1165]

W E 4 kL pDNR-LIB-GPC3 4 B4R 31T PCR #~
BH IR, PCR #3945 1. 94°C 5 min, 94°C
30 $,65°C 30 5,72°C 2 min,72°C 10 min, ¥ 34>%
KRER/PNH 1746 bp, BUS pl N ~IAE 1. 5% B
JIE W e Ji v e YK 43 AT

1.3 pEGFP-N2-GPC3 A A X TR A6y &
H% 5w f ik PCR ™4 e e i vk, U1 [l i BA
Z 11 DNA [m] i gl 463X 57 &g = e, 1 Xho T
EcoR T 23 5 VIR GPC3 F BRI BL A% 3Rk 4%
& pEGFP-N2, HLyk £ PE Jv Bt O 7 LA D) i ml g | 46
. T, DNA 8% pEGFP-N2 #ih i Bt 5
GPC3 K v B, 8 3% 42 7 ) B A K o #F % JTMI109
JEAZ AN LB Kan™ LB SFHR , B ALk E e B 3 V% I
I IRL, 22 g 1) %5 5E , Wl Fr 43 3] EGFP-N2-GPC3
F TR,

1.4 pEGFP-N2-GPC3 Z 48/ #i 4t 4 SK-Hep-1 %@
e WAk B KT SK-Hep-1 41 i B i 1 14
WA BL 4 X 10° /FL 4 P T 6 L 41 B 3 % 4, &5 £L
SE4 R 7RI 10 % FBS-MEM 3 ml, £ 37°C .5 % CO,
9 M K5 A BE IR 2 Al M ik 80 % . H Lipo-
fectamine™ 2000 ¥ GPC3 ¥ XN SK-Hep-1 41 g, Jf
W pEGFP-N2 7% Jii ki %f #, T 41 i bl pEGFP-N2-
GPC3 ¥ %« SK-Hep-1 A 41 i J5 , th T4 35 2k A
CIRSREN R arS e S NS BB 235 SER P i -G |
R RIE R H IR GPC3 F SK-Hep-1 /2
2k, JF nl Ol W 5% 9O B R IA X g R H
(1 2R 1 I Rk DX,

1.5 GPC3 #7243 ¢) SK-Hep-1 M & e 2 49 &
= AR pEGFP-N2-GPC3 % A\ SK-Hep-1 4
Ml 48 h )&, Be g Al Mo d% 1 ¢ 8 ALAR, e G418
R PE (600 pg/ml) (K MEM K5 78 W EAT 07 3k . 4 1
Je PREL T B B 24 FLAGEAT 1,

1.6 RT-PCR 4l 4 & B 40 6 GPC3 A B 49 &
ik [ Y SK-Hep-1 40 2 42 BUS RNA i #%
S cDNALPCR J7 4 48 H 1 2 Kl GPC3,PCR
AR 1.2,

1.7 Western FP i sk #20 GPC3 & @ 9 &L g
£ SK-Hep-1 41 (1 10°) , #3877 & ¥ B3 i A RI-
PA 783 40 L. & BCA TR A & &5, ]
80 pg H FHEAT 10 % SDS-PAGE HL ¥k , 5 HLFE I | g
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1.8 GPC3 * £ K B F FGF2, IGF2, TGF-p1,
BMPA4 42 20 38 A 2 5 69 %5 0h BERPAE K 70 4
4 .GPC3-SK-Hep-1 28 41 . GPC3-SK-Hep-1 X} I
41, pEGFP-SK-Hep-1 55 % 41 . pEGFP-SK-Hep-1 %}
WAL, BUAEK R LF 40 M. s 1< 10° /ml 1 4h fid
B 96 L s SRR BEAL I 5 000 AN, E
37°C B H0R 5% CO. W R 5 7% 48 T ML L E A
PU B AR A KR 7 G R P BE 9% 48 h. &
Bl AR K B IR B 43 0 8 . FGF2(5,10,25 ng/ml) ,
IGF2(10,25,50 ng/ml), TGF-31(0. 1,0.5,1.,2 ng/
ml) .BMP4(5.10.,25.50 ng/mD" , il MTT k{432
BEAT RO A I K 570 nm, W 5E Y6 B E (D) 1Y, 4
FLL(Dsigpa /Dagma) X100 %R IR,

1.9 %t ®E A EERU s RorR
M5 238, P<<0. 05 W ZESAE B EME,

2 &% R

2.1 GPC3 cDNA # PCR ¥ ¥ pDNR-LIB-GPC3
A FORL LA B AT BV 51 I REAT PCR N, P2 ) 48
1.5 Y0 B0 W 48 Jie FB Uk INE Lt I — 4% R e R DX A L AL
F1 500~2 000 bpZ [f], 5T K /N1 746 bp) AT
H D,

1 GPC3 ¢cDNA PCR =4

Fig 1 Agarose gel electrophoresis of
PCR product of GPC3 ¢cDNA
1:DNA marker;2,3:GPC3 ¢cDNA PCR product

2.2 A A A HAK pEGFP-N2-GPC3 ¢ %% #k
I P v o, S T AL SR, FEALRKLE Xho | AN
EcoR [ MY 5, v W 1 746 bp RGN A B, o8
TR H GPC3 HE M 4 i X 4K (& 2), 40l
SR JHE 5190 1E 10000 5 L B ) Wy R 5 vE 514 )
DU 0 5 SRAE W 4 N R B HE R 1) I A

2.3 ERABMILTARMIR LK Y48 h
Jei AT A EE R A5, S5 21 40 L b5 X R 41 4
AR LE | 52 56 20 10 S (5, 2¢O 8 1 E R0 T 40 i i
B A ORI 9 G A oy A T AN A L (] 3)

1 CHH)
5
Al Y ink
L — 2
—11

B 2 FHEBRKE Xho I /EcoR | BEYIETE
Fig 2 Restrictive digestion analysis of
recombinant plasmid by Xho [ /EcoR |
1:10 000 bp DNA marker; 2, 3: Recombinant plasmid before diges-
tion; 4, 5: Recombinant plasmid after digestion; 6: 2 500 bp DNA
marker;7,8:Void plasmid before digestion; 9,10: Void plasmid after

digestion

3 HF 48 h BHMEARKIER
Fig 3 Fluorescence of transfected cells after 48 h
A:pEGFP- SK-Hep-1;B: GPC3-SK-Hep-1. Original magnification: X< 400

2.4 RT-PCR # M % % m J&. GPC3 mRNA # &
HOERE RN RS 5 X105, R BUE RNA
AT % PCR,SER AL v § 3 tH K JE N 1 746 bp
KN EE S P 46 B GPC3 cDNA, 1] 45 5Ok 6 i 20
ToHE ek 4l (B 4)

1 IKK

B 4 LM RT-PCR £E=Y
Fig 4 RT-PCR indentification in transfected cells
1:pEGFP-SK-Hep-1 RT-PCR product;2:DNA marker; 3. GPC3- SK-
Hep-1 RT-PCR product

2.5 Western EPiE# 0 GPC3 & @ #g kL 4R
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TN R E Y GPC3 A JE (1) SK-Hep-1 4l ffd nT L #H

B GPC3 Ht (A 3Rk 4k i, 1M 25 [ R 2 0 2 i bt
XTI TG 4% A L 5)

! : .

[P ——| -

jacin — |

B 5 344 GPC3I EAMKIE
Fig 5 Expression of GPC3 protein in cells of 3 groups
1.SK-Hep-1;2; pEGFP-SK-Hep-1;3: GPC3-SK-Hep-1

2.6 GPC3 x4 K B ¥F FGF2,IGF2, TGF-pl,
BMP4 1% 20 e 3% 7 2 5 69 v S5 R 1 s,
FGF2 SEM0 41 5 2= okioxf AL A L 2 2 =
(P<<0.0D), %M GPC3 —Ef & 2 5 FGF2 15
SRR, HE T FGF2 6 4 M 1Y 5 AE L i o)
IGF2, TGF-81 . BMP4 MG st AE H .

F 1 GPC3 3 FGF2.IGF2,
TGF-p1.BMP4 12 4f A1 18 58 Y &2 N
Tab 1 Effect of GPC3 on FGF2,IGF2,
TGF-p1,and BMP4 growth factor signaling
(n=5,x%5,%)

Growth factor

pu/(ng + ml~1) GPC3-SK-Hep-1

pEGFP-SK-Hep-1

FGF2
5 100. 2243, 49" 110. 4843, 65
10 101.76+3. 61" 116,952, 92
25 99,1642, 88"~ 118.6743. 21
IGF2
10 101, 1543, 47 102.0943. 65
25 112.57+3. 71 111.9143.38
50 113.0142. 97 112.1743.15
TGF-p1
0.1 91.4543.55 92. 0943, 44
0.5 82.3343. 07 81.88+3. 26
1 78.2143.01 77.3742. 85
2 76.6642. 91 76. 6142, 81
BMP4
5 90.3543.11 90.0143. 34
10 85. 44+3. 12 86. 1943, 02
25 83.9443.74 84.2443. 18
50 84. 78£3. 06 83.9743. 38

** P<<0. 01 vs pEGFP-SK-Hep-1 group
3 W it

GPC3 ZyReil k54 S 8O A AT AR e B AR
KR Wy A% 28 A fiE ( Simpson Golabi-Behmel syn-
drome, SGBS)™ , #E Wl GPC3 wJ gl i i 15 A= K

TRESWEERELEYS D6, CHBFTLEN,
GPC3 5 I HLAA I A2 K R IGF 5 5 % 50 i
FUE B S7 (0 4E & 425, GPC3 5 BMP2-Smad,
FGF2 & Wnt {5 58 A7 7 B R Y A 52 56 58 o of
5t GPC3 X 4 Ff 4 K B 7 (FGF2, IGF2, TGF-81,
BMP4) & 41 it 14 58 280 5. (1) 5% W L 43 it GPC3 7B &K
DR 745 5 d s A

ARSI G R # 50 B A% R8T 4 R pEGFP-
N2-GPC3, Jir i) 1) = 20 Jo0 R 28 I 1) 35 52 1) 41 4
M1 UESE GPC3 3 41 FH J7 1) 1) I #f v . o T 401 R
Yt SK-Hep-1 41l 0 J5, 4 RT-PCR., Western El ik
Rt WA R L 45 R B H AR D O 2 kDl #E
A BB R M I A R A0 i R T Rk
PEF MBI, W8 GPC3 %A K DA 1 i 40 it 344 5 3%
(5, FGEF2 5250 41 5 2% JFURD0) JEZH A LA 8 3%
PE 2 = (P<<0. 01) ., IGF2, TGF-81 . BMP4 25 41 15
2FJFURE N M2 A B G W E M 2 L R W] GPC3 —
P 25 FGF2 {5 5 @42, M#l T FGF2 4 41
JH ) 184 5 A L T H At 3 Rk AR K I P IGF2 ., TGF-
B1.BMP4 M JC AR H] .

[Z % 3 #k]
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