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Abstract

AIM: To construct the recombinant eukaryotic expression
vector for human endostatin and express it in human liver
cancer cell line SMMC-7721, and to observe its anti-an-
giogenesis activity in vitro.

METHODS: Human endostatin cDNA containing
interleukin-2 (IL-2) secreting peptide was cloned into eu-
karyotic expression plasmid pcDNA3.0 to construct re-
combinant plasmid pCD-sEndo. The plasmid pCD-sEndo
was transfected intoSMMC-7721 cells by cationic
liposome. The positive cell clones were selected by G418
and named SMMC/sEndo. The expression of endostatin
protein was analyzed by Western-blot. The activity of
endostatin protein in the supernatant of SMMC/sEndo cells
was explored by the angiogenesis experiment of chicken
chorioallantoic membrane (CAM).

RESULTS: The eukaryotic expression vector pCD-sEndo

was successfully constructed and was confirmed by en-
zyme digestion and sequence analysis. The endostatin
protein was expressed in the supernatant of SMMC/sSEndo
cells, about 20 ku in size. No expression of endostatin
protein was found in the control cells. There were fewer
blood vessels in the CAM treated with endostatin protein,
and the blood vessel density markedly decreased.
Furthermore, the density decreased with the increase of
endostatin protein.

CONCLUSION: The recombinant eukaryotic expression
vector is correctly constructed. The human endostatin
protein with the activity of anti-angiogenesis can be ex-
pressed and secreted in the supernatant of SMMC-7721
cells tranfected with pCD-sEndo.

Key Words: Endostatin; Recombinant eukaryotic expres-
sion vector; Liver cancer
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JIF I8 T A= K R 2 B A0 T i 4 A e, AR B 2l A 4
M PEAETS S RN ) TR HIRAR A, T8 40 P A=
RBEANPA T, 3%k g i T 44t 7 — 40 ik . Hr
T AT 22 P DR A 9100 I e I A e (R P, L
P % (endostatin) &R fe A FAR S py Bz i 2 B
BRS8N, sEitaiid BEa Iy, KRR
LU IR, ak en on, KAEPNAYT 7, WA
Py FREERIA N AW, TRk G AR AR RGN T
STVES IR 3. AT T o0 i A N B AR T
A RIE TR pCD-sEndo, K H 5 4 T 4 i 5
SMMC-7721, hJH () BE RIVR 7 B9 S50 B Al

1 RFTSE

1.1 A 85 AP R 2 3 R4 J5URL pGEM—sEndo (1
Ll 27 R By v O B SO R I, SN IL-2 M55
KPS TL-245 5 IKFF0N N B #7751 endostatin
cDNA 4Kk 666 bp, AT 5¢FE# A pGEM-T (1) 2 A
Xbal WgPI7 piln); B RIL A pcDNAS. 0, W H
Invitrogen A7), H4K 5.4 kb, &H CMV B3
T ZOEbEA AT, EOR T (Amp") FFE #E (Neo)
PUME LR IE R 1T ; DNA KR & ol &, PR
YEWN IR EcoRT, HindI11, Xbal F/NA: Nt i
W (CIAP) J T4 E4%MG, TagqDNA B4, 0ligo(dT),
W3 Promega 7 ; JlififA Dosper Liposomal

Transfection Reagent JJ H Boehringer Mannheim

N RPN endostatin 2 L EHIANY H Chemicon
International A, —Hu A G LU =7
W) B D

1.2 7 ik K E AN A i 2 44 4 JFORE pCD—-sEndo:
pGEM-sEndo 55 pcDNA3. 0 £& Xbal V). HEIK%E )G, %
R B 1AL DNA B B P FA% IR 8 4K peDNA3. 0
PR AL B peDNA3. 0 0.1 pg, sEndostatin i
Br0.1 ug, TADNAEE:NG 20 RS A, & 12-16°CR
R E 16 h, BUEFEY (pCD-sEndo) 5 L 4k &
ZAKMATE DH-50. N Primer AR5 B 51
endostatindEKl PCRG|4) (LT A A H R 2
T &) M :Sense:5” —~CGACTTCCAGTGCTTCCAG-3’

(Endo90-108) Antisense:5 ~ACGATGTAGGCGTGATGGC-
3’ (Endo515-497) , ¥ M4 BiZy 426 bp, HKHCLB K%
R SR &R U BT, I 500 UL
Amp* LB 55783, 59583 h, HUH 100 pL &,
12 000 g0 10 min, HUEVS1EN PCR ik,
pGEM-sEndo B Fh /5 A BHAEXT R, BH 6] FE R DHS o B
Fl, SNAAZ:10 X PCR buffer (% Mg?)5.0 uL,
10 umol/L dNTPs mix 1.0 uL, Sense (10 pmol/L)
2.0 uL, Antisense (10 umol/L)2.0 uL, Taq DNA 2
A (5 MU/L)0.5 uL, ddH,0,38.5 uL, AR 1.0 uL
(245 50. 0 uL) ;PCR R Vigcfh: 94 CAEME 30 s, 54°C
BK30 s, 72CEEM 1 min. 35 WG, £ 72°C
ARSEAENP 10 min, HUPCRF=45 uL T 15 g/L Bkl
B LK. BRI PCR 03 1R BH 1 v b e v, e
By, ANEHIEEYA R pCD-sEndo, 35
EcoR1. Xbal WYIMEIRA A, BT 37 C/KHA 3 h,
IS BEDIRES 5 uL 75 80V fE K FH¥k 2 h, “RAMT
LR, H Olympus HLVK AR R G0 A5 F 4L
() 5 20 JJRE pCD-sEndo 3% _E i AL M) B AR AT R 2
T, R IAAA peDNAS. 0 F 2 ANE TolE Ay 5 22 ) dd A
R BURA, WSk 17 M Spe WA T4.
T 40 AR SMMC-7721 th 4 BB K 24 TRl B B2 2%
Bt S 2 Ot 3 S, 52955 A 100 mL/L g 2B 4F G
RPMI1640 1774, 7E37°C 50 mL/L CO, &M F 9%,
RO NN 8 % 100 kU/L, #8100 mg/L, W
HLALAR. IR B4k Dosper /5 40 i ki pCD-sEndo %% 4%
SMMC-7721 0 fifd: 2 WL Dosper #& 4R 7 & bl 4% I ik
Dosper MR VR A, 6 FLEFFEMR P REFLERP 3 X 107
AN SMMC-7721 ZH e, A48 B4 50% Acta, Sl
FRE AR P RS IR, IR A ORIVR 59, 37°C
50 mL/L CO, ¥ & 6 h, L#JRHRATRIE G, &
PN Brie s 285 2.5 mL. HUIk o0 g Mo fm ik« (1)
SMMC-7721 40 3577 T~ 24 FLET 571, 457 G418 73 il
100, 200, 300, 400, 500, 600 mg/L fIA, %
W 3L, WIEWX3E, LL10-14 d 414
LTI N G418 JRIEH &, 4550 400 mg/L.
(2) WL YL a4k 855 55 12-36 h, {6 LR 3 R ik,
% 400 mg/L G418 )58 A5 IR HL AT I 57 1%, +¢
GRigE 14 d JE, TGt R MPUTE v E A M Ay 44k
SMMC/ sEndo. BRHUERLANFHPE SO, k47T G418 Hih L%
FEWATHIE 2 wk, K iE 5 G Th 4l f 9 KK
I, FR ML A, BTG IE RT 952 mL 4k 42
5 min, FREFEAMLAEE o, BB, BCA VAN &
B, o0 uEkgadeE GEEMillipore A
T WRAE, R Y JFORLIG SMMC-7721 40 M 8% 9% b3
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[ A BEAR o6 R, HEAT SDS-PAGE ik, #FHH
NG R RIS RR AT A S ME b, B P AL B,
IIARBIAN endostatin ZHi (H 0. 01 mol/L PBS %
11200 LI #Re) #wE, M 0.01 mol/L PBS 434l
VEIBL, N B S A D AR R B (FH 0. 01
mol/L PBS %1 1500 LLGIMRE) e, 0 vE)E,
TN AW, B 2 (0 42 H B 4% 5 IR N X8 7K
KRN, PL10 g/L BSA BUR—Hi/E g B M0 il
A2 ST . K 55 G T 2R TR (1 SMMC-77 21 40 Jf 1% 9% b7
)X JU 95 JR B B 105 2 J T B ) < K52 i 1 X A FH
PP APERG 7 255 ) » 708 TAE 6 F IR BHQBEEL /N 0
T EE 5T, MRV S 4l 5 7 BT i A 40 e
(1956 PR B b 23 il vE S 0. 005, 0.01, 0.02 mg ik
)R | B e S Y R Y/ i B (57 N S5 7 N
J A2 L, AR5 FH G B 1 R RS o AR A 1,
T EETE H 5 A, N 3T CHI IR R R4 d,
B4 hBigh—k, 5 d I TFRERRE, § KE 6k
F1, WSS IR S8 B A5 A 5 0L, TR (A B
R ARAT

2 BR

Ji KL pGEM-sEndo 28 EcoR1 Fll Xbal B )5, HEuk 45 5
S HIL KD B R — 30 (B 1) . B E A Bk pCD-sEndo
B K AT B DHS oo, B 57 40 B 24 M0 135 o AR,
ITPCR &AW, SRS E®2, 3, 4, 5, 10,
11, 12 B384t 5 BH M AR R 1940 430 bp 44,
5wt mH g R —8, siWE% 2, 3, 4,
5, 10, 11, 12 &A% T pCD-sEndo (MPHMEEFE
(B 2) . 8 PCR FRi E I BH 1 e BE R 7, Ak S Pl 8% 9%,
A TR AR AL )G 40d Hind11T, Xbal, EcoRI LA
M EcoRT Fl Xbal MGV %, HindI 1T AXVIH —2)
6.1 kb FrBt, Xpal UItH 5.4 kb #1670 bp 2 MK
B, ULHHBHMESERE R A TL-2 {5 5 IKF 511
endostatin cDNA i E% (sEndostatin), EcoRI 1]
PIH 6.0 kb A1130 bp 24N B (130 bp Fr BeAE LUK I
BAR]), FcoRT Fl Xpal XUEGYIVIH 5.4 kb, 580 bp.
84 bp 145 bp 4 B (84 bp 145 bp 2 B
EHIKEEAT), W sEndostatin #f A J7 1 IE
i (B 3) . ¥ 2l (R E 20 50k A T7 0 Sp6 3l 5 1 404G
W peDNA3. 0 #ofk - AMEHE AN B, A4S AR5 R
AR B K 666 bp, WH AN IR TR
AN TL AR 5K, TeAT ML A T, UESE B4
JFURLAG) S 1A (] 4) . e gk o Bz 4 22 BE R ) SMMC-7721
S0 _E37, B0t BE )5, BCA LL (020 I % 27 W B Ik
J& 450 mg/L, W4 54T SDS-PAGE FMlWestern—blot £
WM, 25 FACEY endostatin FLFfH SMMC-7721 40 g

Rigt EiE T DU 3 58 5 endostatin LAk 24k
Fe S VEPUR BUA SOV 4, a6 20 000, 5 ANA R
MEEADTE B, WIHFLY endostatin JEF 1)
SMMC-7721 i i b3 i A H I & A I 3R0E (Or ) ,
T G 23 JFORLAT FREZH AR AS I 31 H 1 8 1 (B15) . %9 ik 2%
T PR MG S0 s AR 45 T A B2 A 38 B 1 TR X IR % B et
A R e, I % R B b, HBEAR S A R
o, A g R B 0 (BT 6) .

1 2 3

B[RRI pGEM—sEndo BBLDLETE. 1: ADNA/ HindlII+EcoR1 Marker; 2:
pGEM—sEndo/EcoRI; 3: pGEM—sEndo/ Xbal.

1234567 8 M9101112+ -

2 PCR fHS%EBMESE. M: DL2000 DNA marker; 1-12 A H&% 5

23130 —

B3 pCD-skEndo BYEBEDOHT. M:A—Hind T; 1: pcDNA3.0; 2: pCD—
sEndo; 3: pCD—sEndo/Xbal; 4: pCD—sEndo /EcoRI; 5: pCD—sEndo 2%
Xbal F11E coRT WEFL).

3 e

W Eos, EFURE . ar st M.
RN = T R = RN S (6 f 7 S Nl '3
Y U i TP LR R R L TS BTG AN R
(A L4 %3 B SE AE AR . PRI, e il 45 2 Bl mT B2 ¥R 9T
IR (A RUTT V%, A — P I T8 1 24 ) ML seAdi ik
A KIRGE, MAREAE 2 5B, IR ZH 40
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TGCACTAAGTCTIGCACTTGTCACGAATTCGGCCCACAGCCACCGCGACTTCCAGCCGGT
TCCA AACA TGT i
TTCCA TTCCAGCA T T
TT T TGCAGGACCTGTACAGCATCGT T CAGC
COTGCCCATCGTCAACCTCAAGGACGAGCTGCTGTTTCCCAGCTGGGAGGCTCTGTTCTC
AGGCTCTGAGGGTCCGCTGAAGCCCGGGGCACGCATCTTCTCCTTTGACGGCAAGGACGU
T A A AT T A AA
A TGA T T A
T TGCT A TCCT: AGAGT AGCT
AT ACATCGTGCTCTGCATTGAGAACAGCTTCATGACT TCCA GCTA
GATCCGATCCACCGGATCTAGA
B4 STERNNBER. =" WANEMZFLERTI, " DL ESIKFES, L= 20 Xbal i, “-..." 4 EcoRI .
Abm o1 2 B M1 2 WA FUR% 3% FORL pCD-sBndo, 18 i 510
] —¥ 7, HP M Endostatin c¢DNA JFHE S5 A
l 50 .- Endostatin cDNA J@¥5E A, 42K 552 bp,
35 (TATRBEAE, eI A K 666 bp, HERHEZLAN
- - .- s T 56 A EA, (AIE T 367 910 bk 41
- JFORE AT 3K peDNA 3. 0 (0, HA s A B0
= = o 0 M0 0% e bR, O TP YE 40, I R T

5 SMMC-7721 MBS F LB endostatin EEIMAAHT. A:
SDS—PAGE; B: Western—blot; M: 2> T-FREArifE; 1: MR 2: A
endostatin FE[K41.

R 055 T A R T, 46 angiostatin'®'™,
endostatin'®, AT} 4 AE P £ FH o g o
PR 0 28 O S JEURR A XVTTT (1) C S BRI A i 348 43 1 Bt
S, ARSI RA P CAESE R 2 MRS RN
SRR M HL R B AT e A IVE L P20, Boehm et
al® RIS 6 B ERIRIT A, MR Z 3R
S, M0 HLAR A2 MR RTI 24 1. A 0 e B MR A
/I8 BB T S A A TR 11 A TR, AR e B
A TR B 1 D) R PR o) 1 LB RV 4T, F TORL 8 44
Al DL 2 PR . AR A TEATA, TR
pGEM-sEndo EVI TN EMZE S A ILME 5IkFA,
)4 N B KA 34K peDNAS. 0, g AN =7

Fa ; E. N
A e

o

.
6 SRUBHIBIE B SIS ERTSIMELERS. A: 5 Mg B: 10 Mg C: 20 fg; D: 1241

AN Il A5 SN, R G40 e BG40 o ik
(M) DyBE, 1T LARCDh 7 Wh 9 Rz 4100 25 B 1 Bl 28 R 4%
HAD G, AT BT OV B 8) 1 R E, 2
PRI e s 2 th MV J3 8 T a3 8)), CMV JE 3l T3 s AR 1R
HAR R 7, XA BT A R SR RIS,
FATIE I B 251 3 P B A0 38 e DR % JH e 4 )i
SCIRAIE W AE AR 2 B e endos tat indE R [RISMMC-7721 41
M2 Western—-blot #M ] #. 20000 1Y
endostatin & H, WA IL-2 70 W5 T Ik A B
2% B [R5 e SMMC-7721 4l M), T LA 3 40 it 4 i
FIXW MR E A, FF Bl 08 W ok bR 5 L4
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