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Fusion Expression of Functional Damnain K1 of Angiostatin with PKA
PhosphorylatingM otif and L abeling of the Protein by Phosphorylation

L | Fu-yang,HE Peng,L U Xin-ping, 3J Cheng-zhi,
YAN G Jing-hua, YAO L i~bo ™’
(D garment o B iochenistry and M olecular B iology, FourthM ilitary M edical U niversity, X i'an 710032, China)

Abstract The first kringle domain of angiostatin was anplified from human liver tissue by RT-
PCR. Sequence analysis indicated that the amplified fragnentwas correct K1 fragnentw as fused
w ith GST and 17 amino acid sequence of cAM P response elanent binding protein w hich could be
phoghorylated by PKA gecifically. The fusion protein digplayed high level oluble expression in
E. coli by the induction of @ 1mmolA IPTG, and the expression protein were purified directly
from supernatant of E. coli lysis by affinity chromatograph with reduced glutathione-linked
agarose Y-*P were labeled to purified protein through phosphorylation reaction mediated by
PKA , and GST was cut off by thrombin The labeled protein w as assigned to 15% 9 S-PA GE
and radioautograph T he results indicated that recombinant K1 fused with PKA phoghorylating
motif could be labeledw ith P by PKA oecifically.
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4 ; K1 PKA 449
angiostatin K1, AM P [-sal I pB luscript K1l
(cAM P regponse element binding pGSTag - pGEX-4T-K1( pGST-K1)
protein, CREBP) 17 PKA pGSTag-K1 DHS5 « , IPTG
: PKA DS (D S-PA GE)
. Y ZPATP Zp , , :
angiostatin A rgrose
1.2.6

1 1 ug GSTag-K1 5 uCi y-2P-
1.1 ATP,0.01 PKA , 30 ul (pH

pucC ; 17 74) 30 30 min, 15 pl 1

PKA pGST ag , 2min, 5ul ;
Kaw akam ine 5min, 15% D S-PA GE;
PCR ; Taq , X 24 h,
ANTP M ini-Prep
promega , k lenow
, IPTG -A garose 2

PKA Sigma [y-PPIATP 2.1 PCR pUC19-K 1

- Tripure RNA Gibico PCR 240 bp ,
1.2 pU C19, ,
1.2.1 RNA EcoR [ -sal | 240 bp (Fig 1) -

50mg - 1 2 3
, Iml Tripure , ;

1.5ml , 0.2ml , , 10 000 g

15min, ., 0.5ml : RNA - o —
70% . RN ase .10 38—
1ig RNA 267 7
1.2.2

OL IGON PCGEN E
: K1 ;

Up stream primer: 5-CGAATTCATGCTCTC
A GA GTGCAA GACTGGG-3

Down strean primer: 5-CGTCGACCACACT
CAA GAATGTCGCA GT-3'

1.2.3 95 , 60 , 90 s,
35, K1
1.2.4
PCR , K1 EcoR
[-sal I , puC19 ,
XL Iblue ) ,
K1l ,
M ini-Prep
1.2.5
EcoR [-sall K1 pucCl19 :
pBluscript  pGEX-4T-1 , BamH

Fig 1 1.5% A garose gel electrophoresis of PCR products
and restriction enzyme assay of recombinant plasnid

L ane 1: RT-PCR products L ane 2:M arker (0GEM 3z /Hae
III); L ane 3 pU C19-K1/EcoR 1 -Sal |

2.2 K1
; K1l
: (Fig 2) -
2.3 GSTAG-K1
D S-PAGE ,GSTag-K1
) 40 kD, -
(Fig 3) -
2.4
GSTag-K1 Tag-K1 40
17 kD
GST, Tag-K1,
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GSTag-K1 40 kD

, Fig 4.

MetLeuSerG1luCysLysThrGlyAsnGlyLysAsnTyrArgGlyThrifet
GAATTOATGCTCTCAGAGTGCAAGACTGGGAATCGARAGAACTACAGAGGGACGATG

SerLysThrLysAsnGkylleThrCysH1nLysT rpSerSerThrSerThrSerProHis
TCCAAAACARAAAATGGCATCACCTGTCAAAAATGGAGTTCCACTTCTCCCCACAGACCT

ArgProArgPheSerProAlall

: € : 1uGlyLeuGluAsnTyrCysArgAsn
AGATTCTCACCTGCTACACACC!

\CTGGAGGAGAACTACTGCAGGAATCCA

ProAspAsnProGlnGLyProTrprg'fyr
GACAACGATCCGCAGGGGCCCTGGTGCTAT:

rThrAspProGluLysArgTyrAspTyr
CTGATCCAGAAAAGAGATATGACTAC

CysAsplleLeuGluCys  Sall
TGCGACATTCTTGAGTGTGGTCGACG

Fig 2 The senugice of anpyfied K1 DNA and anino
acid U nderlined sequence are primers, shaded part are K1
domain

Fig 3
purified protein

12% D S-PAGE analysis of expression and the

(a) 1 Protein marker; 2 Control; 3 Induced expression of
GST-K1, 4 6 induced expression of GSTag-K 1,
(b) 1 Protein marker; 2 Induced expression of GSTag-K1

(total protein); 3, 4 Protein of supernatant; 5 Purified
GSTag-K1
© 19 n ectr P

— 40ku (GSTag-K1)
— 17 ku (TagK1)

Fig 4
labeled protein
1 GSTag-K1; 2 GSTag catalyzed by thrombin

3
A ngiostatin
(2] angiostatin
K1 angiostatin
(Kringlel-4, K1-4)
angiostatin
) CREBP 17
PKA (Protein KinaseA)
GST-K1 , 17 Tag
K1 GST )
GSTag-K 1 GST TagK1l
, [y-"P]JATP N
125 I
32P 1 | 1
CREBP K1
angiostatin

u r h /

DSPAGE and autoradiograph analysis of P

K1

PKA
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