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The Anti-Lung Cancer Effects of Canstatin Recombinant Vector

LI Yu-ying, QIAN Gui-sheng, HUANG Gui-jun, YU Shi-cang, WANG Xing-you, CHEN Wei-zhong, LI Shu-
ping ( Institute of Respiratory Disease, Xingiao Hospital, The Third Military Medical University, Chongqing
400037, China )

[ Abstract] Objective: To construct a mammal expression system of human canstatin and study its anti-tumor effects on
lung cancer. Methods: Canstatin cDNA was acquired by RT-PCR, and cloned into a mammal exprssion vector named pC-
MV-Script. Canstatin expression was detected by Real-time PCR. The proliferation, apotosis of the cells transfected with
recombinant canstatin vector were measured by trypan blue exclusive assay, ~H-thymidine incorporation and TUNEL meth-
od respectively. Then the recombinant vector encoding canstatin cDNAs was transferred into tumors of cancer-bearing nude
mice with electroporator in vivo, and micro-vessel count was proceeded of each tumor by anti-CD31 antibody immunohisto-
chemical staining. Results: The recombinant vector pCMV-Script-Cans was successfully constructed , and the canstatin
mRNA was detected in both of the transformed HUVE and A549 cells. The *H-TdR intake rate in pCMV-Script-Cans
transformed HUVE cells is significant lower than that of the naked plasmid transformed cells ( P <0.001 ) , while the apo-
tosis rate of them is significant higher than that of the control cells( P <0.001 ). The micro-vessels in the recombinant
vector transformed tumors were significant lower than that of the control group. Conclusions: Canstatin only inhibit cell
proliferation and induce apotosis in endothelial cell, and it also has a good anti-tumor effect in vivo.
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1 #MREFE

1.1 MRRIE

NG HFH SR B# R B~ #H5 177 i L. A549
AR R A BT ORAE N JBE DK P B2 4 il R HUV-EC-C
Hfi( HUVEC ) &4 H 3 E ATCC. pCMV-Seript 3% 14
Fo XLI-Blue MRF' 15 £ #1 B 3¢ & Stratagene 2\ HJ
B 12 Hg [ RHBE i S8 s P ot . RT-PCR K
&, 5 Bl H &0 Promaga 725, R IR R 55
Roche 23 &) 7% o F)FH PrimerS. 0 53TU0F 514 & Tag-
man &, FRIZH 530 YIS Hind 1T, EcoR T U7
G, 3% [ Sangon A . TTTY S =4 B 703 bp.

P1: TCGAATTCATGGTCAGCATCGGCTACCTCCT

P2: GCAAGCTTTCACAGGTTCTTCATGCACAC

Tagman 5 %F: 5'-FAM-CGGAACGACAAGTCCTA
CTGGCTCT-3'-TAMRA
1.2 JIRHFZHZUE RNA B4R cDNA (1955 —4E /9 G 1k
J¢ Canstatin B9 35

M RNA AU EE I I Gibico 2y #] Tripure 158 453
fTo cDNA HY4 2 M Promaga 23 7 RT-PCR i £
MF 1. PCR I A : 95°C 5 min,94°C 30 s,60°C
40 5,72°C 90 s 32 MEHJE 72°C 10 min,
1.3 pCMV-Seript-Cans T 2H 25 {A 44

PCR "% V #2465 H Hind I, EcoR T XU
YIFfalifk. pCMV-Seript 24K 1 wg FH EcoR T , Hind II
SUEEIIE 2k, BUAiALR PCR 74 M4 A4 3: 1B /R
FLIR A E S E R R 16 h 5, LS L KA T
XL1-Blue MRF, #kH B4 v R AT B DI 485 , JF 3% F g
Sangon /7
1.4 pCMV-Script-Cans ¥ 4% A549 & HUVEC 41 Jig &
iifi

AS549 HMIEFRAE S 10% /N ILTE Y 1640 3557 5
o, HUVEC 28 il 55 72 76 & 10% /4 1L 7 7Y Ham' s
FI2K B33 g, & 30 pg/ml Endothelial cell growth
supplement( ECGS ), B4l £k 7Y B 2H ook pCMV-Script-
Cans HUS we il A HBS 28 #h i o, (i 2R FLZE 50 pl.
B30 wl DOTAP JE BRI A HBS 70 pl, = EHCE 15
min. K BB HBS JRATANA 100 wl 5 1A HBS iR &
WHRA) A 2 ml JEMLTE 1Y 1640 B3 375 IR A
AR K 70% FA Y 25 ml 55359 37°C 5% CO, B
F2 8 h, T 10% /N4 I3 A 4k 22 55 55 48 h 54
% 400 pg/ml G418( A549 4 500 we/ml ) B HEFEPER 77
5,297 d Ja 0k B e R S B OK R 3R, 9 200
pe/ml G418 AERFPLIE . [RIAS FH 45 24k pCMV-Seript %
Y b 3R A0 Bk X BRC e e gy kR ), IR R T T

4% T
1.5 FRY44Hlf Canstatin mRNA B EHM

R A BH P 4 Ao R R SR R e A
1AM A RNAC HLARERAE L SRS 1] Gibico /A H] Tripure
UL BREAT Do KE45 4140 AE RNA 431380 5% 5 8 ¢DNA
( 218 Promaga 7y 7] RT-PCR &7 & vt B B 17 ). H
K ZHANME cDNA AT, P1.P2 K59, LA Tagman
e, 7262 B PCR IEA I 45 2L 4N Y Canstatin mRNA
(2235 T 15 Y 1 45 1 5 B Promaga 2 ) 2 6 3 it
PCR 6P FBHEAT ).
1.6 5 Wi 45 Yk 20 M 10 4

R AN LS 0. 25% W JBEEETE AL, LA 1 x
10°/ml L1100 wl 3550 24 FUAR , B W22 35k B RAD
B3 LA, 3t 8 do WLINAE Gy 20 AR KRB RN 40 i
770
1.7 4 s FE A DU

FUALAELL 1 x 10* $EF0 96 FLAE 3% 48 h J5 Bk
B RIEIFANA L wCi "H-TdR LR % 6 h, WA 40 i ik
VAR TR BR 31 %0 Backman Modle 1.s8100 [N ¥%k3+H404% );
KN 35 L2y 500 >4 T @60 40 K 5% 1L, 37°C
5% CO, 355w BIA R R AT UL v b J5 g (0 8%, 2 B 4
Mg ) AT
1.8 JRAZ T4 TUNEL 5 )

54540 AS94 & HUVE 4N HI AL 1 x 10°/ml, LA
1 ml R A JCBE /N 55 3% R 1 24 LT 85 3% 48 h e
PBS 3k 4% 22 5 H L[ 52 30 min, HAVE LB
A JEAL PR TR S U B B AT, BRI IC A T4
TEEEE T x400 )M E /D 5 ASEF, id % 200 4~ LA I
1) R N EL G NS
1.9 BRES AR L5

HILREFE SRR AS49 A0 i i Al 4N AR R, DA 1 x
107/ 3, #fF 2 HBREBE T, AMEEKREY
1.5 em’ WA FE/INERL, I 0 8 B 120, JC TR B A0 i
ALY 0.3 em’ A7 HEAE S 10 HAR RSSO R,
R A K2 1.5 em’ B BE R BRBE ALY 2 4, =5
ARG RN 2 AR

Kool 1k 0 25 Ok K 40 3R 4 i 3 R A
(EC830 AU ) %%y 21 2 41 i 9 Jmy 3, 4% 11 0 o hr
30 pg/ 2400 V HLJE 200 ms. FEYLFEH 10 d J54b5E
PR, 25 b 2020, KPR VI B, 0 CD31 PR o B B 44
YER—P0, AT S e g . ( 2 Bt 5t il A
SPO000 AU £ Ud HHEAT ), 647 iR 41 20 Bk i 45 3.8
B(OMVC), icEOT A bR Y % 52 SOk 2 1k T, #%
YL S A B HT I AR R R N B R, 300 e s
o A AL BB A K A R AR R D FRA
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HARME
1.10  GEil=#5r

gERL IR + AREZE RN (x x5 ), R T 200,
TR XK, #908 A SPSS10. 0 5k 140 k17 4t
it

2.1 pCMV-Script-Cans T 2H # 1A i) % %€ }2 Canstatin
FE 343 Hr

ANHFH A P TR A Canstatin PCR 7= ) B 18 4
BEREHLIKC NI 1), 700 bp 5 —%, ZFEHIE
W KHIE 5 #2258 GenBank , iS5k AY450357, HE 41
JERE 2 A5 2 24 700 bp Fr B, SHIH—( K 2),
T 235 SR S 7S 7 1) AE 0, SIE S E 4 AR )

1 A Canstatin & RT-PCR # {E=#1 £ E
Fig.1 Identification of human canstatin amplification
products with RT-PCR

1: RT-PCR products from human liver tissues; 2: DNA marker SD003

2.2  A549 ,HUVEC 4HJfY Canstatin mRNA 3k

Byt pCMV-Seript-Cans M pCMV-Script i 2 Ft 21
MOFLPIZH RNA 44 1 51 Neo HE[R( 492 bp ) AR FE
HIAY 3 3] Neo [, WEFE YL i Ty, ( & 3 )pC-
MV -Script-Cans FEYLI A549 HUVEC 4354 Cansta-
tin 3% 15, 2 mRNA 3R 3K (9 45 D15 43 0l o 22821 K
21457 1117 2 Fi 4 B ) 25 2 A G 28 S A Q4 A X B 40
PEULE4 R 0.
2.3 HiEgEA KL

Bt pCMV-Script-Cans i HUVEC 4ii ji A K 2212
1M AS549 41528 AR IRl o225 B 4,18 5 ),

YRR K Hh 2R AS49 ARk T Hid 25 ik H
ZH AR ARG AE 20 B A IS 1), T 0% B | e R LA A I
W B2 5P >0.05 ), HUVEC 48 4A4

YAl K218, 5 R X ECC 4R T B4 AH He
e 1 (R BH S A |5 I BR A AR AR D 2 B S R
(P <0.01 )F ] 4 AR YL 5 Rz 40 il HUVEC 1)
AR Z BB WA AS49 A KA Z5 . i
canstatin F& R X%F PN 2 A0 A= KB SE S5 1A H .

B 2 FEHFEH pCMV-Script-Cans HINEEI L E
Fig.2 Restriction enzyme digestion analysis of
recombianant vector pCMV-Script-Cans
1: pCMVScript-Canstatin digested with EcoRI and HindIll ;
2: pCMVScript-Canstatin without digestion; 3: Marker DO16-2

B3 G418 HIEHAESEER) Neo HELEE
Fig.3 Identification of Neo gene in
G418-resistant cells clones
1: DNA marker SD003; 2 ~3: Neo gene was
detected in pCMV-Seript ( 2 ) and pCMV-Script-Cans
(3) transfected A549 cells; 4 ~5: Neo gene was detected
in pCMV-Script( 4 ) and pCMV-Script-Canstatin( 5 )
transfection HUVEC cells; 6 ~7: No Neo gene was detected
in parental A549 cells; ( 6 ) and parental HUVE cells ( 7 )

2.4 YN EEGE ARG 25
2.4.1 °H-TdR B ALK %s
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AS549 AN AR T T4 25 BRI Yo ] | T 41 R AR T
YezH 19  H-TdR 8 A BRI N 23 074. 05 + 3 224. 36,
23 370.08 +3 320.56 121 034.61 +1 455.93,3 414

El4 BEZIEFERICH AS49 A4 K gk
Fig.4 Growth curve of A549 cells by trypan

blue exclusion method

TR EZER(P>0.05);ECC 4R T Wi 25 5k &
YLl R AREE YL 07 H-TdR 8 A= 20 SIK R h

5 810.50 +30.41,5 478.00 +71.16,2 786.50 +28.43,
T AR YL ol W AR T S AR Y o KR T
HUVE 4iJifa2H( P <0.01 ),

BE5 BHZHEREMICH HUVE LK%
Fig.5 Growth curve of HUVEC cells by
trypan blue exclusion method
#* % P <0.01, recombinant vector group vs Naked plasmid group
##P <0.01, recombinant vector group vs Naked plasmid group

F1 &4 A549, HUVE R4 K fh 2R 451
Tab.1 Specification of cells growth curves of A549 and HUVE cells

Doubling time

Maximum density time

Maximum density Maximum power of

Groups ( day) (day) ( x10*/ml) proliferation
A549 3.9 6 4,98 +0.35 3.47
A549 naked plasmid 3.99 6 4.85 +0.33 3.36
A549 recombinant vector 3.96 6 4.89 +0.42 3.4
HUVEC 4.37 6 4.25 +0.36 3.03
HUVEC naked plasmid 4.37 6 4.28 +0.28 3.0
HUVEC recombinant vector 6.352 6 2.95+0.23 2.15

2.4.2  FREIE LR ES R

AS549 YR T WA 7S B GE L 2 | A A
L2l 1y 5 BE B B3 43 B HCIR hy 97. 00% L, 95. 35%
96. 6% ,3 41HH L TC . 3 22 5 ; HUVE 4H i 5 21 4844 5%
YL By TE T R 57.00% , B R T 28 iR i e 4
(88.40% ) J & T 1 HUVE 20 g 2H( 87. 00% )( P <
0.01 ).
2.5 JRAIIH TR I 2

B R WAL S A HUVE 40 i o 41 48 0K 8 e 41
(6 )z, Al WAk s A0 B ga T, R T 40 M i) 2
S A% A B, AT R AR AR, A% b R DL TR AR 0
B, B MR IER 2IRE G, EHBRE D
HUVEC 4 JHT-%0( 7.56 £0.52)% , B ¥ T2 8%

ARZH(1.98 £0.32 )% MR THIZ(1.32 £0.35)%
(P <0.01 )0l AS49 KT 25 4Rkl AR A
BIPET- 258504 :(0.70 £0.28 )% ,( 0.50 +0.25 )% ,
(0.44 £0.31)% , LR F 2 5( P >0.05), BiH Can-
statin F& PR F5 Y T 75 S P B2 200 0 9 7 T ) R 40 it G
BT AIER
2.6 PUIMIE S KA A T B s R
AR Yo m IR RN 1.1 £0.3 em’, /)
FUATE N 16.6 0.4 ¢, S BARA N5 M 1.2 0.2 cm’
M17.5£0.1 g,2 AT R FE 25 P >0.05 ); 44
R 10 d J5 , EABAARA MR AEFR R 1.5 £0.2 em®,JH
HH1.88£0.24 g, /NRAKE 7 20.2 £0.4 g, =5 44K
PN 2.2 0.3 em®,2.25 £0.16 g,18.2 £0.3
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g, 523 FARZH A LE iR AR A R I R s P <
0.01 ), /NRME B EHE( P <0.01), #YJ510d 5
REYLHT AR LS AR A N RRE O B E k(P >
0.05 ), FE A1 AR /N R AAE B B39 i P >0.05 ).

E 6 pCMV-Script-Cans & {%E
HUVE 4fREAGEAT( x200)
Fig.6 Apoptosis was observed in HUVE cells
transfected with pCMV-Script-Cans vector

THOMAE 10 %5 25 2 o H A 2 AR 41 150. 6 +
18. 4,25 8K 4 1 206.2 £22.5, FAHHIAL MVC
SR T2 HARL( P <0.01 ). J6EE T MO 45 i F 240 i
YL bR (0, BRIRR AR, e i 2R i A
(7).

BE7 CD31 BERENBEEMNERZEANLRA( x200)

Fig.7 Immunohistochemical analysis of vascularization
of transplanted tumors by staining with monoclonal
antibody against CD31

39

JI I8 B A T A TR W, B A TR E T
i, BRITAAA T IT A T AR KB B, {8 9 14 5
ELEIEFAALA 10% o T 520 i 20 2057 A= 19 i
I A= B BRI ) 048 A 1Ay R TR] 8 % F e
EFE IR A . BRI Folkman 1 Bivfga Uik 227 N
TR IR TT T BRI T R R . R

A AR B B2 BRI T 7858 13X — 7 1 A B
WAL . Canstatin & 3 — 7 A BLAY P TR 1AL 45 A= A0
1), LA O G A R M B R A S il
Canstatin A ] BETEAN T BRE R B B8 AT m R AN (B A9 87
2y T AR R R T R RS E 1Y R IR L K 7, Ol
Ja R R, B A Canstatin 3 PR 346 38 2% (B
FEHOOH R BTG 7 A T 4 % SR i 16 7 07 A
TR

LIS MAFTFH 2P 7a [ 5 Canstatin ¢DNA, 3553
WA E T &4 Canstatin ¢cDNA 3L K 3 3k 24K pCMV-
Script-Cans , Il 7 3IE S Bl SEAE A IR A . SES0R 1T T REN
e = ) 28 6 2 B PCR KA Canstatin & [K] 75 7% Y2
MY FRIA . BT 4EFXT Canstatin 3£ [F %) Tagman #
B HFEHUEAERED 5 mbric — 96,3 sbrid
— RGBT YOG R AL s FLER, TR Ko
o HA YRS PE PCR N & 2R B, 8R4 5 B AR R
KPP TG Tag G PERIRY), 9800 F B AR
EOIF IR RSO, PO T s E H 5 PCR 7
P H — B0 ARYE PCR R RLR 195 ' 58 B2 BIVA] 530 )
BERREAR A0 G SR R B L SRR e ) P B AN
R0 T A0 L Y40 A A [ 4 DL iy %) B PR R 3k, i Jgg 4
FR 30 R T PN K AR, T R el T B AR R Sk Y
Cansattin HAT I A B 400 A K Al 20 i A Kl
L RFEYL T pCMV-Script-Cans 8 21 25 44 A9 A ;& ik
HUVEC 40 Jfd A= 4 5 25 4 ], A% 1 e I) | i %% B2 I
() 12 0 28 A TRV T i RO B R W R T
BAAHE Je 20 F HUVEC SRAUEH. (H 5% g d 20 2k
A549 MRV E R RAF, BIRAERCRBUIE bR 2 X IR
LA TC 2200 o SERETE P S 30 S W 4 i 19 6 B
JIRY LY, HE A AR G i) A B2 HUVEC 40 i 20 s ke
IR AR T 2 X R, 1T AS49 40 M e ) 5 % IR
LA FE SR T R T 35 22 50 5 " H-TdR 8 AR 2 46
20 B3 BRI A RO Ty 12, 2 v E ZH 2K 4 HUVEC
M “H-TAR 8 A W] AR T 28 SR L AR T B4,
AS549 AR5 PR BRZHJC 22000 X 3 SR E AN A
FARE UL Canstatin J P AT A0 N B2 40 A 1556, (0
Xof e 2 M AT BRIV E o UL O Tl R —
3B Canstatin 75 5 40 M08 T 09 1 F B A 4 5 47 5
P X — B E A SOk A R BB &
Canstatin 175 5 20 i 0 T A9 AT REHL B 8 o N Myt
ZE 1 FLIP( FADD like ICE inhibitory protein ) 7K - #1384
SR PN B ARG R T A R T S B . g EL Can-
statin 5 A5 & A5 4 4 2 T A2 44, 410 1 200 i PR %
PR ARG AR AR T . RSP SE s e 2 9 B2 AR K TR
B}, Canstatin X 95 7= 85 4 FLIP /K- JCR2 0, 1 24
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Canstatin BJe it , NS RZHFIES T, FLIP K I
T, FIA N Canstatin #1071 48 25 B2 8 o FE AR FLIP
TRVBAH P R 240 M X O T 5 R e e R
IXALFJE Canstatin 55 20 LA T X5 P K 240 LA 250
— T i

PREFE AR S — 2L 0 Canstatin JE R A%k
A LA A 00 g A R R A A PR . TR
B PR e e s o 20 2 A 2 IR AR R 2R (R B E 3
FART XS R, Hy T e i 5 ) 2 8 fef % L2 /) B
PREE S INASBH S5, B 21 444 e AT R0 i Pk A= I,
Ph/IN B B S v X IR . s MVC 25 B IE S
2 20 A2 Y T Y Sl A o R A A R R DR UE LB
RBYHER AT R, SC SR T AR A L RIS R
UEGIL A 10 B 45 SR 0 Mo AT 5, SEER SR T T CD31 B
SEREHUA, RS CD31 S —Fh 43 A1 T P B 20 B 1 1Y
WA ORI 1, TP T I A B AR D ik fT B T
ET

5 BT, SRS o R pCMV-Script-Cans H 2
AT Canstatin 75 I8 200 B9 R0 P K 240 JfL 9 A5 316 3405R
IR T REA R A P L A A s DA T A0 ] e R 2R
FEl%E Canstatin FFERVEIT DI 6% R itk — 058 iz R T
0 PR AR LI B iR 1 A DAY Jr R S S
FNPLIR AR o
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