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[ E] B8 seBEIFRIA canstatin B, 9720k A0 08 L RTE . Fi%: R RT-PCR 7 A ARIFH ATy
B canstatin ¢DNA, FEREA pMD18-T A&k I MIT 42 . 78 QIA Rk RGP R, Ni HEEMENT4lifh, AT %
o BER: BIFIIIHTITAR 684 bp A canstatin FEPN 5 HGE— 2, HLLHE pQE30 FRIKHUA, IPTC 55K K I 2L sy, k)™
YIRe I AN A A . G518 TN canstatin ¢DNA SE BRI 3235 B AR I AL K IGHF B8 M1S hs sk, gifb Bsr=y
TEXS AR GY B PRFERR( chorioallantoic membrane, CAM )SE55: AT BH S 400 1) 1l A8 A6 i M o
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Cloning and Expression of Human Canstatin and Identification of Its Biologi-
cal Activity

JIANG Ri-cheng, FANG Wei-yi , DONG Bi-hua, DONG Lin, TANG Yun-lian, PENG Shu-ping, ZHOU Jian-
guo, CAO Jian-guo ( Cancer Research Institute of Nanhua University, Hengyang 421001 ,China )

[ Abstract ] Objective: To clone and to express human canstatin gene and investigate biological activity of the recombi-
nant protein. Methods: The ¢DNA of canstatin was amplified with RT-PCR from fresh fetal liver and was cloned into
pMD18-T vector , and was sequenced. Then canstatin cDNA was cloned into the BamH [ and Hind Il sites of pQE30 and
expressed with induction of IPTG. After the purification under native conditions, The biological activity of the recombinant
protein was identified by the chick embryo chorioallantoic membrane assay ( CAM ). Results: The sequence of the ampli-
fied DNA fragment is consistent with that of the known gene. The recombinant protein was highly expressed after induction
with IPTG. Biological assay results indicate that the recombinant canstatin protein could suppress the new blood vessel for-
mation in CAM in vitro. Conclusion: The cloning and expression vector of canstatin cDNA has been constructed success-
fully. The recombinant canstatin protein was highly expressed in E. coli M15. In the CAM, the recombinant protein has
highly suppressive effects on the vessels in chick embryo chorioallantoic membrane.
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1 #MREFE

1.1 FAkRS FORL

E. coli DHS« 1 [B] ZZ AR - B4 . E. coli M15 H
TP B Fokl pMD18-T ST £ 4K [ TaKaRa
ovHl TR PQE30 ik AK I B QIAGEN 28 w/l( FE A
o ECED)

1.2 k5]

M-MLV %% 5 \RNA i 400 57 55 79 B i AR --
D-2EF B ( IPTG ) W F Promega 2\ F ( BN AL
P );T,DNA % $%  Taqg DNA 58 & | R ) 2k P9 1) i
BamH [ Al Hind Il & Xba [ , DNA 4> F & b5 . g T
MBI A wIC AR TACEE ) s AR5 F f s o 2 1 I T
BN E], UNIQ-10 B RNA 42350 & AR08 S s
B DR & F B T AR TREAT PR . Ni-
NTA 2 M 2% M 24l 4k 3857 £ ( Ni-NTA Spin Kit ): Il H
QIAGEN 24 m)( FEH A w3 ),

1.3 WA

R I 2 R A R 2 B A 5 — = e 1 = R s 7 L
R .

1.4 5|9

M HE Genbank " 4R 45 19 J 51 & F Wi i, 3¢ H
GeneTool 444 Bh 47 o
#5149 :5'-CGGGATCCGTCAGCATCGGCTACCTC-3
TE 51 ¥ : 5 -CCCAAGCTTCAGGTTCTTCATGCACACC-
375 LR WES 9 5 550 S5 BamH 1 A1 Hind 11 A PI457
o EESERIYIR OligdT g WFEESI Y H MBI 24
A3 PCR 5190 LA T4 A,

1.5 AMRHFHZUE RNA 425

1V R AT T 6 IR P 2 21 29 100 mg T AP B
R VR, R T L A R AR . R TR
UNIQ-10 &1 RNA #2050 & 32 iy 77 IR 3R B, RNA
1.6 RT-PCR ¥"3¥ canstatin 3% X

U1 408 RNA 3 g, 1 OligdT ¢ 51445 1 eD-
NA Zf—5E. RNVAKRZR NS5 x IV ZE MK 4 wl; 20 U/
wl AR R BRI 157 1 wl510 mmol/L ANTP 2 wul;Olig-
AT, 5147 1 13200 U/ pl M-MLV 33555 550 1wl in o
PR 22 8 /K 2 KR 25wl 37°C 5 min,42%C 1 h,
70°C K3 10 min. LAFTER ¢DNA AHHe, F§ Tag DNA
BATEY 1 N canstatin 52K £ %51, K FEH 684 bp.
PCR ¥ 14 WK 2 : IR JFFZH 21 eDNA AR 2 w1510 x
Buffer 2. 5 wl;20 pwmol/L L FiiF5I #4145 0.5 wul; 10
mmol/L dNTP 0. 5 wl;25 mmol/L MgCl, 1.5 pl; Taq
DNA G 0.5 pl, &8 77K 2 B AF 25 pL. PCR
R A% : 94°C 1 min, 94°C 40 s,55°C 40 s,72%C 1
min,30 KAGIRJG 72°C ZEMH 5 min. 1% B HEEE I L

G e Vi 7/
1.7 PCR =¥ i

PCR §" 34724 18 ng 5 pMDI18-T 24 50 ng IR 4,
F 10 wl AR R 16°C #8230 3%, 159 8 7% 3 77
pMD18-T/ canstatin, B 2 A9 b A 4 42 52 b s £ Js&
ARG DHS o, I T HA N HREM LB F
M, TR EF R4 3 07 2 o
1.8 PHM:FE 20 vl e A i AR 370 o

PR A EVE GEAREES L D AE RS H
THEEM LB EFRWP 37°C G35 M mk:
8 Fokr pMD18-T/ canstatin 4 ok F BamH T F
Hind I LAY & Xba 1 BREGYISEE . F W6 €4 18 V& kL
g DIVE [ 14 X6 B, P A o 21 SR ) B 2 ml, FH
M13 519 1A T3 2H DNA AU 5150 # o
1.9 canstatin JF A% F IR AR # 2

28I IR 5K 14 F 20 SR DNA LA BamH 1 Al Hind
WG YI2hAL TS, 5 AR AR B pQE30 3R Ik 244K
2 T, DNA R, pQE30-canstatin WK 5%
PR IGHT T DHS o, Bk BH 1 5 R B 284 fige 12k 412 BT bz
LA PCR & BamH [ Al Hind I XA VI %5 . SRIGFEAL K
AT M15 , /NG5, R USROG ) %7€ .
1.10 canstatin 25 [ 2k 541k

PEEL pQE30-canstatin BHE M15 KIGFF B FEBEA S
ml %2 N E R R M RIBE R LB H 5L, 37°C 4k
Gt R SR OORBUA R 3 ml #ERE) 60 ml & &N
HRERMRIE R M LB IR R IR 15 &
ODgoo N 0.6 2247, A TPTG ZZHSE J9 1.0 mmol/L,
B E 6 h, i SR IAH R R 2 /B BT 1
ml, 12 000 g 2.0 BRI [R5 3835 4 h BTHUE 50
ml, B0, - 70°CA ), A 1 x SDS EAEZE vk,
BEACAAEFE S min, B0 B E T 20 wl, ] SDS-PAGE H
KO AT BECHE Jy 12% )Xt Feak =it A7 %€ o

SUTERTYIRIKG WG - 70°C VR AE 40 0 & T oK
L RE 15 min, 24N 5, FHKBEC imidozole )T
fift VR, 4% Ni-NTA Spin Column i & 32 4t 7 ¥ 4T
FEH MLk
111 EAEANEYEESE

Waifb e EAE BN 2 K, B W
( PEG ¥4 M EARIEREL 0.5 /L. HIKRAE
PREER CAM )SEH6G HE47 2 G M 28 U 9 d 11
ZHREAGIE, T RRIRT T S  FEMRSL A R 0.5 ~
1.0 em A TFZY 1.0 em? B 11, B ER 4% B IR BEE, F0 5
SRS HEAEAMEH 10.0 pg EAHEHK
P PBS 45 50 pl I T %) BEZH RS2 560 20 CAM 2K A7 8
YL, KB B e B 05 37°C AR T ik
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48 h, W I A= K AF O o
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2.1 RT-PCR ¥ 34 A canstatin 3 [H

PIMEFFZH 21 cDNA SNAEAR, PCR 371 canstatin &
1% BE R BEEERS UK 25 2 . A\ canstatin ¢DNA
FBEK N 684 bp. PCR P K i 5 HIE AR — 2, #)
HUESE A N canstatin ¢DNA( & 1),

Bl 1 A canstatin Z[F RT-PCR ¥ & 7=4)]
Fig.1 The amplification product of human canstatin
gene with RT-PCR

2.2 PCR =i v e K ) %5 o

PCR J* W1 B VE R T B 5 ) pMDIS-T
Fotkrh AL S PR PH TR 75 , 22 BamH T 11 Hind 1T X/
YIUERE , 315 684 bp Ied 555 ; 3T 0B # canstatin ¢DNA
Ji BEIN 483 bp 4k Xba T EYI {57 55 B 2646 DI ) DNA
B, 3515 483 bp F11201 bp 2 454501 . 5 WU 4% S 3k
AR5, YR B E gm AR E 2 ),

[& 2 pMDI8-T/ canstatin FHIAIEEYI4L E( BamH I and Hind IIT )
Fig. 2 Restriction enzyme analysis of plasmid pMDI18-T/ canstatin
1: Negative control( plasmid pMDI8-T digested with BamH | and Hind IIl );
2: pMDI18-T/canstatin digested with BamH | and HindIll ;
3: Canstatin fragment digested with Xba [ ; M:Marker

2.3 A canstatin cDNA JF& 5587

EIZENT A pMD18-T/ canstatin Z FA TR 5 4y
Brillse , 2558 Won il AR Bl 684 bp, 4t 227 A~ 5k
2,5 Genbank "4 IE P 51 EA T HOA, IESE — % 5 51
— 3 ERMFERCIE 3), HE 60 MHRETT 45K
H L 3

B3 A canstatin cDNA FE 321

Fig.3 Sequence of human canstatin cDNA

2.4  HHFRKBAK pQE30-canstatin ) HE FIUE E

BN canstatin Fr BERE 7] 7EfE A pQE30 FRik 2
PS4 UKL pQE30-canstatin Z8 PCR & BamH 1 I
Hind Il SIS 72 , K45 684 bp 2%y , 5 NI 45 L HEA
—3. IR B O &t AR K 4),

E 4A EHFH pQE30-canstatin 454 & &
Fig.4A The brief structure of the recombinant plasmid
PT5: T5 promoter; LacO: Lac operator; RBS: Ribosome-
binding site; 6 x His: 6 x His tag sequence; MCS: Multiple

cloning site; Lacl®: Lacl'repressor gene

2.5 EAFRERIATE hRk 5 alifk
pQE30-canstatin 41 R AL G FHE M1S K FT
B L,7E 1.0 mmol/L IPTG 5% T, £k T 4 h ik &,
IR 2 SDS-PAGE HL K ( 4383 IS Mk Bl 12% ) fil
EEMAS T 1M 26 kD( Canstatin & 1785 T = 240K
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24 kD), SHEM A /MRS L i 3R 8 1 2 R
KEE 9 20% . 22 Ni-NTA Spin Column $E4T2E 3 Al
gk )5 A S Al AL E (&5 ),

4B pQE30-canstatin EZH i PCR &
BamH 1 #1 Hind I WER] £ E
Fig. 4B Amplification with PCR and restriction enzyme

analysis with BamH I and HindIlI of pQE30-canstatin plasmid

M: Marker; 1: pQE30-canstatin plasmid digested with BamH [
and Hind Il ; 2: pQE30-canstatin plasmid without digestion;
3: Amplification of pQE30-canstatin plasmid with PCR

E 5 pQE30-Canstatin EHTEFESR canstatin in E. coli M15
M: Protein weight marker; 1: Before IPTG induction;
2: 2 h after IPTG induction; 3: 4 h after IPTG induction;
4: 6 h after IPTG induction; 5: Canstatin purification on
Ni-NTA spin coloum

2.6 canstatin 5P 2

XS IRGE R PRBE I CAM ) SE 50 45 2R 107« % B A 1.
R IERAE A, IRE ST 10048 %5 B2 JCREAIG; 107 canstatin £
P S0 2N s B B S 400 ) X85 JU 8 = B 488 I 1t A8 A Al
(K6).

3 i i

VFZB0 1 & A5 J2 o 47 2 118 2R 455 1 i A8 2B KK BT
B, R A A R AR 2 A A U i . A

70 AR Folkman B4 H XS AAR R FH A0 ) 1l 45 26 il 1
TRIT J ko canstatin J& IV IR o, 85 AR NCT)
X, AR T PS5 A . BB i 98 R B canstatin
A SR AR 410 ] PR R B A 5 R T L AT A o
R A 3 58 FNFE RS, FLRETS S K Al 1

B 6 Canstatin & B X BRE S E K EE
( CAM )& 4 R HI 3200
Fig. 6 Effect of canstatin on angiogenesis in CAM
A: Before treatment with canstatin;

B: After treatment with canstatin

NTIRAXT canstatin AT ST, AT TR T
canstatin J8& K], I 3% 1F 6 10 5] 332 HE 22085 LYk 2% 58 ) 7
FEA pQE30 ik gk, 5 2 B AR v Y 6-2H 24118 2% Fl
PRICYIE ARG R H I TA SR . TERRIRE TR
134l canstatin A F A, Z EALE FRELE M15 K
AR RS R A R Rk R S BRI E
20% . pQE30 FRIAFEAEA N 6-AH W bnic YT 5 i
5 11 6-2H 20 IR il F1 2 LU 8 5 I A e 9 4 1 /DS,
G MRS, SR AR o Il i3] 1 3 38 7 ) 42 S 06
TIE B ELA B S A A il A8 A B TG . AT R can-
statin [I¥ ELAZ 26 15 R BRL 5 BT AR 1 ol 4 BRI TARTE N
HE— 2 GET HAE FIL ) B A 1078 A A SR TR 97 P
B0 A5 T S
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