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1L1.1 EEMER: HEE E coli DHSa f E. coli
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22 ) T RE L R

1.1.2 #Hftk. MEFMSLNY. B2 MHERR
WWEAARA RS, BERBEAEEK (Bl6).
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"), dNTP. PCR iR & & DNA [0l 4 & 7 & 4
Roche 2AF) P74, Tricine, MTT 2 IPTG T E Sigma
2vA], PCRAMA LEIFE AR &/, BILAS
E ¢DNA H E Clontech 4> 7].

1.2 Hi

1.2.1 JiF DNA B14EE(. E5T7). DNA BIIE# K
KRB EEA: Eorsk [11] FEHT.

1.2.2 PCR 7 # 2 PCR 74 1 DNA JF %1347
AN S cDNA TH PCR T B ABMWER
¢DNA, #RJ5LL CRT DNA H#EAR, 1EiT PCR 718
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CRT N X £ N58 DNA JF4l. #8445 —Ig 0
94C 5 min, 60°C 1 min, 72°C 1 min; F _{HFIT
HEMER 94C 1 min, 60C 1 min, 72°C 1 min 3%
30 HEIR. PCR F=4F0 DNA [T 704047 A6 £ 4
TR A =) TR

1.2.3 N58 DNA FIFRiE: 5 & N38 DNA JFFIMI=
0 FURIFEAL E. coli BL21 (DE3), EHERTHEER
(Amp) (100 mg/L)> RIFAR_EFRIEFE1L T, PEIR
Pl FRREFEEMN T & Amp (100 mg/L> [ 2 x
YT BT, 37CIRG AR, KEERESH
BERI 2 x YT B3R B, 37CHEHRE A, =0.5, 1N
PTG Z4EWEH 0.4 mmol/L, ZEEEREFE 6 h. W
1 ml FBFFEEORCERER, BET 40 pl TE 27
W, AR 2 x BRI 100°C 2 S min, B
10 pl AT SDS-B WA LR SR K (SDS-PAGE)D
3.

1.2.4 FEFHMA4L: BERF T STE B, H
AEESVEIRE, O NCERTLTE RIS AR R, A
H0.05% Triton X-100 f74 mol/L JRE R B HEEE
WA, BREdier . SRS, AR R
BT (50 mmol/L Tris, 10 mmol/L EDTA,
8 mol/LIRE, 0.5% B-#iFELIE) . ERTHE
HRHATEWEM. KA, BOoBRENEYR, b
EREE D FEIBINN 20 BHIRHE g R
(50 mmol/L Tris-1 mmol/L EDTA-2 mmol/L &A%
BRH I mmol/L BALBYERLH KD, FRAE
HATE M. B Millipore TFF EEIES5IR 48 b
EREFW4M BiEWE L Sephadex G75 B
H (lL.6emx50 cm), 4 ml, F50 mmol/L §Y
pH 8.0 Tris-HC1 “FHAIF¥ERL, &E 2 ml, FHHE
20 %, HEDIHEE G250 0, EEARMAEH
1T SDS-PAGE “43#fy.

1.2.5 WEMBHBERE: FH VT 37, 5
35 B A BB FR 70 & 10% DA Y, 100 U/ml &
FHEF 100 mg/L 555 R [ RPMI-1640 570 T 2

Sac 1

FECEK A, F 0.25% KRR H R LR AT
B, T H RPMI-1640 55 75 Wi 8 17 4 ik FE 4
3x10° ~5x10° N/ml. 1% 0.1 ml/ FLARBRNE
A 96 FLARRE R, ERB W EAR3 ME
S, FAMEALAMAR, £37C 5% €O,
K24 b, EERWHEFE ZRASZS DA
0.05 ml NS8 EEFEM. HFF72h 5, HIA0.02 ml
MTT, 24 F 4 h J5, W LR, o1 ml
DMSO, HEH 10 min, M A,

MEE (D =[ (Uypa ~Aps) Aypa ]

x 100%

1.2.6 MOHHKTRERE (CAM) PEH: ERAE
B6 REEAL, PUKEIELH (0.5 mmx0.8 mm)
TER B IA, WRA (n=5> A 10 ul PBS #
W, EBWA (n=5> 10 Wl WMEHO.5 /L [
N58 RN, HEFR 48 h WL R
1.2.7 H@iEME I 0.2 ml HEWRER
0.5 x10° ~/ml §1 Bl6 ZEEFEA BT C57BL/G
ANRAERIIRS . REEREE B R R
MEREHEE (L MER (W), AR V=
12IW i B A, B o’ MHERKZE
100 mm’ 7260, B C57BL/6 A BRFEL 2740 S5
B (n=5) EEEMERANE TES 100 pg
C0.2ml) FrAES: WA (p=4) K MHESH
0.2 ml 8 PBS. & 24 NEEETH —IK, 48
R, MEMEAKBN, NEMERM, REIH
ERRE, AR,

MiE = = (muparsng — Mewamnng ) /

Mymaryag | X 100%

2 & R

2.1 N58 DNA HERITE
2.1.1 PCR 5] RI&R: BIBECERH CRT
cDNA FIFFID &R T a0 T B PCR 314

P1: 5" GAGCTCACCATGCTGCTATCCGTGC 3’
P2: 5" TCTAGAGGCAGGCCTCTCTACAG 3/

Xbal
FeoRT Nde 1

P3: 5" GGAATICCATATGCACGGAGACTCAGAATAC 3/
P4: 5" CTGCGGCCGCGCATCCTTAGTTGTCTGGCGGCACAATCAG 3

Not | BamH 1
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2.1.2 N58 DNA R BRI 1. &Ll P1. P2 A5
WA PCR AN ARG S cDNA FH  CRT
cDNA, ZF 740175 i £ pUC19 K] Sac T #
Xba I 74, 4RJ5LL CRT cDNA A%, P3. P4 4
514318 NS8 DNA H B, S IafEst ik a4,
I EEL) J 200 bp (P 1), DNA FFH|0-47 45 5
WME 2. PCR FEMIFN T 206 bp, B2 P 0w A0 BB
EEOIAr AN LIRS, SERRRUGRISIX A 177 bp, 7H
LF CRT )N 55122 ~ 180 fr @ B (E2).

Nde |

Met His Gly Asp

Fig.1 Gel electrophoresis of PCR product and
restriction analysis of plasmid pET-N58
{: DNA marker: 2: PCR product; 3: pET-N58/Xba [ +
EcoR1: 4: pET3c/Xba | +EcoR [ .

CAT ATG CAC GGA GAC TCA GaAA TAC AAC ATC ATG TTT GGT CCC GAC
Ser Glu Tyr Asn

Ile Met Phe Gly Pro Asp

46

91

ATC
Ile
ARG
Lys
GAT
Asp

TGT
Cys
GGC
Gly
GRS
Glu

GGC
Gly
ARG
Lys
TTT
Phe

CCT GGC
Pro Gly
ARC GTG
Asn Val
ACH CAC
Thr His

ACC RAG
Thr Lys
CTG ATC
Leu Ile
CTG TAC
Leu Tyr

ARG GTT
Lys Val
ARC RAG
Asn Lys
ACA CTG
Thr Leu

CAT GTC
His Val
GAC ATC
Asp Ile

ATC
Ile
CGT
Arg

ATT GTG CGG

TPE
Fhe
TGO
Cys
CCh

ARC
Asn
BAG
Lys
GAC

TAC
Tyr
GAT
Asp
LAC

181 TAa GGA TCC

End BamH |

Ile Val Arg Fro Asp Asn

Fig. 2 DNA sequence and encoded amino acid sequence of PCR product

2.2 & N58 DNA 1L E K pET-N58 [
PCR F=4)4% DNA [RIMCR 57 S 4t RT3 47

JG,HNde ] MBamH | BE TN 5, S RIEEL T

Ap

pET-3¢

(4 638 bp) Nde | BamH [
EcoR 1 Not |

|

BamH | BamH 1 |

+ + |

Nde 1 Nde | |

. 4

T4 DNA ligase

{4 782 bp)

Fig.3 Construction of recombinant plasmid pET-N58

Nde I 1 BamH 1 BE U1 H) BUA pET-3c #EH:, k15
N58 DNA F) 3R 15 & 48 pET-Ns§ ([ 3). R
pET-3c B & F1 5 74017, pET3c¢ 21t Xba 1
EcoR | AEEDIRI DI H — 4% 589 bp M7y, MEA
JFRL pET-NS8 R IHH —%% 766 bp M/, E 1 2
TSRSy E. WK ST S SR R
N58 DNA CLFFE Z iR pET-3¢c HIE&EH 2 HF71
TR,
2.3 N58 DNA 7B RMg#T &b s 5 &ik

4 E A T FE pET-NS8 $544 E. coli BL21 (DE3 3
JEARAGRIFEAL T E. coli BI21 (DE3, pET-NS8) fF
2 x YT BFHIRFTRE A X5 0.5 BN IPTG 55,
FIEFHPHIAT SDS-PAGE. [ 4 &R TR, £ IPTG
HR6h A, E coli BL21 (DE3, pET-N58) jki#
EE6.2 ku LTI —&H AN EBRE, MAE
%S R BL21 (DE3. pET-NS8) F1£1i%55#) BL21
(DE3, pET-3¢) k& EAHIAAMKS. HEE
OB IGHAT BT, AEE NS fIRIEE
AN ERREEN354%. SDS-PAGE & Rk &
T BERZEERFEE, BFEETEEPEIE
#ar, DAEIRREE AT
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Fig. 4 SDS-PAGE analysis of expressed products
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I: Protein marker; 2: BL2]1 (DE3, pET-3¢>, induced; 3: BL21 (DE3,
pET - N58 ¥, not induced ; 4 : BL21 { DE3, pET - N58 3 , induced ; 5 :

Supernatant of sonicated cells: 6: Pellet of sonicated cells.

2.4 N38 EQpI¥lF ik
HMEFEREENGREENRER], IRE
MR A, BT Smol/LREFR, RERET 205
BRMEEEFEYE, BNEEEEEIERYG
Ja, & Sephadex G75 EMiftéifEE B MFEM. &

Aifh BRI B EBAEIERIL 5% (ES5).
1 2 3 4

ku

S 13

S

5 S 154

- S 143

‘.hu--annah-az

Fig. 5 SDS-PAGE analysis of purified product

I: inclusion body; 2: rematured product: 3: Sephadex G75

purified product.

2.5 EH N5 EBXIE A R A RIS I8 FO R
AR H 50 mg/L A 0.5 me/L fUEH NS8 &
BERATARFS A EME (ECV304) 7 Bl6 2
BEEMM. ARG E 44 HLF 1\ 2L iR
HFE MCF-7 53 FhIEy A FR, H MTT H &kl
B Ay, I EAGIE.
Bl6Z&RTrR0.5 mg/LkERMEM NS EHEB

BIEEAIE A BT S AL A 41 i (ECV304) M £+
FHIZE N 74.28% , S0mg/L IR ER MG = L FHZE
85.529% . T EH N58 BB X 3 FFIEA & 410 4930
HEHAME TAEA NS EQREES —HHE o
ENEARIGE. W IEN FARMEREEH
2 RAEIE .

100
50

60

Inhibition rats/%

40

20

o M

ECV304 Bl1s HLF MCF-7

Fig.6 N58 protein inhibits the growth of human
umbelical vein endothelial cells

O: 50 mg/L; [: 0.5 me/L.

2.6 EA NS EBXN CAM I E 4 BAIMHI/EH
1. 2.6 77k 2 NSS B A 140 M8 4 A E
H., AEI 73, £ NS§ EOAHEMET A K
mERmD, EXEBALESCHERD, HARE
P4 NS8 P EEME CAM I8 A4 Ak A9 7 H

fa) b)

Fig. 7 Inhibition of N58 protein on CAM angiogenesis
{ay FBS: (b) N38 protein.

2.7 N33 HOMGIEZEERIER

%127 BT EE AT E T A, B8 Bk L
MR TR, E5 PBS pU AR EE AR
£, 8 RE FHEEFIES (1970 £546) mm’,
MaEHEHANS ERHLEMN KR IREETEE K
FEHE,. HOPMEEEN Y (470 £90) mm’
(P<0.05). BRI, HTREEHRE, RN
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MBS E N (1,720 £0.49) g, EH
AT HEAEER (0.56 2 0.12) g, FIHEER
71. 4%.

Fig. 8 NS38 protein inhibits the growth of mouse
melanoma
Left: Treated with N58 protein; Right: Treated with PBS.

Table 1 Inhibition of N58 protein on the growth of mouse

melanoma
Tumor size Tumor mass Inhibition
Group  No.
/mm’® S level/ %
1 3562 31800
2 1108 1.176 9
Control 3 1734 1.362 5
4 1476 1.163 3
x=1970 x=1.972
71. 4%
1 304 0.391 4
2 325 0.3377
Treated 3 599 0.733 5
4 632 0.791 4
x =470 x=0.563 5

3 it w

AN PCR HART ERmESMES N
122 ~ 180 fr ZEME (NS8) AIDNA KB, SCIT7TH
TEREATE PR RS, RIS EARA G2 &
M BB G, TEAR AR A M AR

BEPH st MR AR K. NS8 T HIX Ee i
{Eﬁ'ﬁ Pike 2 ORI N #EE 1 ~ 180 R EBM A
BRSSP, A SCH 100 pesd FE Y
N58 S5 B, 5 Pike %F] 100 po/d BRI N HigsH
1 ~ 180 AT BEME - B8 B A B Far 8 /) BR L 4051 e yg
FZRCSEARLL F5ME B P A Al T X A
78122 ~180 B EM A BREE MR BR, [EfRd—

SRS SCRMBME SR EEF,
Angiostatin.  Endostatin.  Restin.  Arestin 4 M Lk,
Ns8 e MR IRIRES S T, BT TR
BRAG6 ku iy, BI24 DARIE & LB 4 Al

FET, MAALPNESE. B TEAERBNHEE
MR E . B 5, BRTFR 00 pg/dH2ET

S mg/ (kg » DHFEACE S8 /) ok 84 20 &l
B 98 B0 4 K, T 43 Al AR H 100 mg/ (kg @ dDs
10 mg/ (kg » d). 20 mg/ (kg » d)FE [T Angiostatin,
Endostatin Restin A BE#0H M4 K, 71 ML N3§
B EEUE A EE LA B A B E RS
AFT BARA = A A = G R BIHEE. Lange-
Asschenfeldt & " B IEIE, 1 ~180 RTEEB A B
E?W%JH#@E&E’J?‘UET A B A R 5
5, D LSRR, NS EETEMENEDE
RAEEHRE, A& A AT S R25 4.
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expressions and chromosome 19 localization of a human Ro/SS-A

Calreticulin 122 ~ 180 Fragment Inhibits Angiogenesis
and Suppresses Tumor Growth ™

CHEN Hong, ZHANG Tian-Yuan, LUOQ Jin-Xian ™, HU Zhi-Shang
( The Key Laboratory of Gene Engineering of Ministry of Education and Department of Biochemistry,
Zhuongshanr Universivy, Guangzhou 510275, China)

Abstract Calreticulin is an caleium binding protein existed in all animal cells. It was found that calreticulin and
its N terminal 1 ~180 amine acid inhibit the proliferation of endothelial cells and angiogenesis. In order to search
for efficient and small molecular angiogenesis inhibitor, the DNA sequence coding for the N terminal 122 ~ 180
amino acid was amplified by PCR and cloned into the prokaryotic vector pET-3c. The recombinant plasmid pET-
N38 was transformed into E. coli BL21 (DE3). The recombinant protein was expressed efficiently in E. coli BL21
(DE3, pET-N58 as inclusion body with a yvield of about 35. 4% of the bacterial total protein. The partial purified
recombinant protein inhibits the proliferation of human umbelical vein endothelial cells and the CAM angiogenesis.

The recombinant protein also suppresses the growth of primary B16 murine melanoma in C57BL/6 mice.

Key words 122 ~180 fragment, calreticulin, gene expression. endothelial cells. angiogenesis, tumor growth
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