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Construction of canstatin vector and research on its biological effects
LI Yu-ying, QIAN Gui-sheng, HUANG Gui-jun, WANG Xing-you, YU Shi-cang, LI Shu-ping, CHEN Wei-zhong, JI Fu-
yun (Institute of Respiratory Diseases Xingiao Hospital, Third Military Medical University, Chongging 400037, China)

Abstract: Objective To construct an expression vector (pCMV-cans ) containing canstatin ¢cDNA and to study
the biological effects of canstatin on human endothelial cells and tumor cells. Methods ~Canstatin full-length ¢cDNA,
acquired fiom adult hepatocytes by RT-PCR method, was cloned into eukaryotic expression vector pCMV-Seript. The
recombinant vector pCMC-cans was transfected into human umbilical vein cells (HUVECs) and human lung adeno-
carcinoma cells A549 by cationic lippsome. Canstatin mRNA expression in the transfected cells was detected by RT-
PCR method. The proliferation, apoptosis, and cell cycle of the two kinds of cells were measured by 3H*thymidine
incorporation method, TUNEL method, and flow cytometry, respectively. Results The pCMV-cans vector was suc-
cessfully constructed and transfected into HUVECs and A549 cells. The canstatin mRNA was detected in both of the
ransfected cells. The *H-TdR incorporation in pCMV-cans transfected HUVECs was significantly lower than that in
the pCMV-Script transfected cells (P<Z0.01), while the apoptosis rate was significantly higher than that of the con-
trol cells (P< 0.01). No significant difference in *H-TdR incorporation and apoplosis rate was found between
pCMV-cans and pCMV-Script transfected A549 cells (P>>0.05). Conclusion Fxpression of canstatin mRNA is
found in both A549 and HUVECs, but pCMV-cans trangfection can only inhibit cell proliferation and induce apotosis
in endothelial cells.

Key words: canstatin; angiogenesis; tumor therapy

canstatin
(domancy therapy ). , s
. Canslatin ,

asn—), , . . s 1

7 . : (023)
68755320 E-mail Lrhlyyhy @163, can 1.1 ##
: : (023)68755603 1. 1.1
5 2003-08-19; :2004-06-18 . A549



1724 26
s HUV-EC-C (human 24 48 h  PBS 4%
umbilical vein cells HUVECs) ATCC, pCMV-Seript 30 min,
X-Blue MRF Stratagene s
1.1.2 . TADNA 1.3 %it57m%
, lag » RI-PCR » G418 Promaga T+s , SPSS10. 0
, Roche » Tripure. RNA
Gibico . *H-TdR . dNTP
Sangon , DNA Marker , 2
1.1.3 canstatin IV o 2.1 pCMV-Script-Cans ¥ 48 # K69 %5 & & canstatin 5
2
(NCD), GenBank N oo )5 477
cDNA , Primei5. 0 canstatin PCR ,
Sangon 703 bp. 700 bp GenBank,
P1: TCGAATTC ATGGTCAGCATCGGCTACCTCCT AY450357. 700bp
P2: GCAAGCITTCACAGGTTCTTCATGCACAC . ’
2.2 A549.HUVEC @M% canstatin mRNA % &
1.2 Fik pCMV-Script Cans ~ pCMV-Seript
1.2. 1 RNA . cDNA . , DNA Neo (492 bp) Neo
pCMV-Script-Cans s [2 s s « pCMV-Script-Cans A549. HUVE
1.2.2  pCMV-Script Cans A549  HUVECs A549 canstatin ( )
10% 1640 . HUVEC 2.3 &Gmyiimind Kl
10% Hams FI12K ., 30 g/ml pCMV-Secript Cans ~ HUVE . A549
(endothelial cell growth supplement, ECGS). A549
pCMV-Cans 5 Mg HBS s
50 1. 30 41 DOTAP HBS 701 15 min. (P>005. HUVEC
HBS 100 1 HBS U s i HUVE
2inl 316?8 5%C 7 8 h 107;A B (P= 00D
9 7 9
" ne ’ HUVEC ,
48 h 400 g/ml  G418(A549 500 Hg/ mD
A549 ¢ D.
’ 7 d s
200 g/ ml G418 pCM V-Script
( ) 6 —®—As49
, 5 —&— A549 recombinant vertor
. —_ I —¥——HUVEC naked plasmid
1.2.3 canstatin m RNA 2 B 1529 ot pla'_:.mid *
1 s = 4 XHovic *
— HUVEC recombi clor
, 800X g 10 mins . 1 m/  Tipure FIE coomnantvect
s RNA( Gibico Tripure § 2
), RNA cDNA ( =
1k
Promaga RT-PCR )s
L 1 1 L L 1 1
cDNA , P1.P2 PCR 0 1 5 3 4 5 P3 s
(A549, HUVECs) canstatin mR- t/d
NA ( .2 D, B-actin
( . 95 C 2 min 94 C 45 s, 55 C 455, T2 C 45 s, T2 *, P<0.05 vs HUVEC recombinant vector
C2 min 32 cycle), 1 A9 HUVE
1.2. 4 13] 0. 25% Fig1 Growth curve of A549 cells and HUVECs
P 0 24, 3 . .
. 2.4 wmfp 3E7h Fetm f6 A K] 45 R
1.2.5 . 48 h 2.4.1 A549 . .
. 800X g 10 min, Q 01 mol/L PBS 2 TR (23 074 05+ 3 224 36).
. 75% ( Bio- Rad (23 370 0813 320.56) (21 034 611 455 93), 3
) A x 10 9% 48 h (P> 0 05; HUVE . .
37X 10* Bq *H-TdR 6 hs *H-TdR (5 810 50130 41). (5 478 00
(Backman Modle 158100 ). 71. 16). (2 786. 5028 43).
1.2,6 (TUNEL ) 1X 10 HUVE (P<0 0D,



19 , . Canstatin

1725
2.4.2 A549 Go~ Gy .G, ~M HUVEC
S s s . A549 ,
0 3%, HUVEC
, Go~ Gy , Gy~ X
canstatin ’
MoS . GGy DNA SHTdR
( ), 14 85%.
2.5 RAZBT AN R ’
HUVE 2 ’ 5
HUVE (7.56+0 52) %, HUVE H-TdR
(1.98+032% (1 324035% (P » A549
<0 0D. A549 . . . canstatin
: (0.70£0 28 %. (0. 500 25) %+ (0 4440 31)%, o ’
(P>005. canstatin .
HUVE Go ~ Gy G2~ M N
- SETE - i Go ~G s ,  A549
l e 8 v _ TV a® . . canstatin
.—.._‘ ig = =5 R e Go~G1
== - o o carstatin
= «%
- Y ’
L] .
e - . ° pCMV Script-Cans
§ > @ . .
TR, . % » canstatin mRNA ,
.l | ) S
-, » o a - N ’ .
L ] .“ N ’ ’
- .
canstatin
. canstatin’ * ¥
2 pCMV-Script-Cans HUVEC
Fig2 In situ apoptosis of HUVEC pCMV-canstatin transfected cells ’ °
, canstatin FLIP
3 . canstatin ,
, FLIP , canstatin
[ 2
Folkman FLIP
. Canstatin .
N canstatin
0 ’ . pCMV -Script-Cans
° canstatin
b
, , canstatin
b
[1] Kamphaus G D, Colorado P C, Panka D J, efal. Candatin, a novel ma-
° trix-derived inhibitor of angiogenesis and tumor growth[ J] . J Biol Chem,
Canstatin IvVcC , 228 aa. 2002 275(2); 1200— 1215.
1V , [2] , , , Canstatin (.
. . , 2004, 33(5): 714—1715.
canstatin cDNA, canstatin cD- 5 y
. [3] s . [M] .
NA pCMVScript-Cans, L2001, 13%6— 137,
o [4] Panka D J, Mier ] W. Carstatin Inhibits akt act vation and induces fas- de-
. pCMV-Script-Cans pendent apoptosis in endothelial cellsf J]. J Bil Chem. 2003, 278(39);
HUVE 37632— 37636.

b

(Zdt |34k



