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Purification and characterization of recombinant protease with

thrombolytic activity of Perinereis aibuhitensis Grube

LI Rong-gui, ZHAO Feng, YANG Hong,DU Gui-cai, WANG Jing-chac, WANG Bin"*
(Department of Biology . Qingdao University, Qingdao 266071, China)

Abstract; Objective To express and purify recombinant protease with thrombolysis activity of
Perinereis aibuhitensis Grube and study on its characterization, Methods pMAL-PPA was in-
troduced into E. coli DH5« to construct engineering hacteria and overexpression of the prote-
ase of fused with maliose binding protein (MBP-PPA) was achieved with IPTG induction.
The fusion protein was purified hy affinity chromatography on amylose-resin column fol-
lowed by chromatography on a DEAE-sepharose FF column, PPA cut with Factor Xa was
assayed using casein plates supplied with plasminogen. Resulis Engineering bacteria express-
ing maltose binding protein-thromholytic protease of P. aiduhitensis were constructed and
overexpression of MBP-PPA was achieved with IPTG induction. A recombinant fusion pro-
tein of 51kD was purified, and PPA cut down from the fusion protein had a plasminogen-acti-
vating activity, The protease showed a good thermal stability with an optimal pH of 8. 0.
This enzyme was also relatively stable in a pH rénge of 6. 0~9.0 and still active after stored
in'organic solvents for 20d. Cenclusion PPA was verified as a plasminogen activator, and
might be a new thrombelytic medicine in the future,

Key words: P. aibuhitensis;protease with thrombelytic activity; purification; characterization

ABRETA . BEFT LR AL H 0 5L F 0 8 (2004CCA2400)
* JHAEH 1 Tel, 0532-82991508: E-mail; wangbin31@ yahoo, con - .



Chin ] Mar Drugs. 2007 April Vol, 26 No. 2

RN AR 00T E s BB EE Y

WHR, ERBENELEAREABRE |

HMHANC RAFRAS. REPFRKRA,
EOMEESHEENEMESIETRES
+HEBENER. EOBE5EARNK
7 HAL MR S AR R BT R R
fE R B A e T R A A T S,
W Eh kS5 B R R RILE A X, 24
MEOME - EEAFANEAMEE. X
T EEARE MEAR, REALEAQR, B
E AW g, AR B AT,
ME TR EIE T GPAY M T 248
U mRUERREF . BEABRENER
Z— . MEBEBHRNHEFRANKELE I F.
BRIBFLURRNEEFERBEERT %,
WEsERfEnE R, X FENES
B EmARLTRER. BRFESHR
PSR ERER L EAEES LW,

WERATIY . EEBRN.PEEL .
o, NS R . BT HE. BRE
BEFEFLY 80 S/ BAEAISERY
FEEAMOTIRAREDNHAZ., HITEAY
MHTITEEFANDENATLETY FHEL
BRUBEESTERYY., BEEH ALY
GRESBERTEMREAEYEENER, X
s Z R A E S B RTINS
BEANRBNNHEIER  TEFRAFHR
Hzh UL MAN R D B SRR R I M P B
EAadE T —EMEEQT Y, Kk
ZEUH R TR E S E R AR R E -
. HMEA—FIRMEER.FRAELS
A A o AR TR A A, AR A F PR A B
4 33kDa 1 14, 4kDal, 3B P AW B R
BUATIR Vi R R B B M — Fify &2 O DPerin-
crin N9 BT B AK, A6 204 28 2 [H 4 B
HHRREERHNER.

EEUVEMERSEFE =T MHNMET
L] (BT JLAE SR B AP 3 B BRI B A
M REIAL . ERSHEBBRTHD
{1 G B B8], B 15 A 8] AR B 2 P Y R
Hem T - R I A A A ThEE B A S
HEER AR RESRINAMET, W
HFYR AT EWE AR R AT E

- 2 -

SEIETTEZ R AL, B AR AR E T
PARGRUEEQRE THOFR, B
ABRMNOTFRFHET AT IHHH R, Li
FUONBBEDP BN T -MZAREQH
Y cDNAJHEM B KA LT a4
EOBBRABEEE, BXXAEQ N R
EMZED  ZTRRAIX X R E QWS
T3R8 B4k I X FAR A B A R AT TR
ROUMERERBREFRMA.

1 HEEHE
1.1 ##
1.1 B#. fHs:EAN

E.coli DHSo B ff4 B Novagen >8] 3%
HAZKRERTF ARBEREEEABEN
cDNA Tujg & I 41 F# 8 #1k pMAL-FPA #y
H RS R Li UV B Bl T . RERR S
FTEEOMWE Fermentas 4> 7], Amilose-
Resin 1 § New England BioLahs 248 ,DE-
ALE-Sepharose FF 2 GE 28 & /= %, A Bt
W B LT M B R TEMED, A i 4 4
ERMFRE S Sigma A B =M, HERF Y
R E A i 8L
1.1.2 FEHUHEE

BEW R L L (B & Hitachi 2 7,
CRZIGED . B A M (T Z
JY92- 3 . B AL WK X (£ H Bio-Rad A,
Mini-Protein 11 88) , E ok T (EH
GE A5 ,AKTA Purifier 8,
1.2 &
1.2.1 FZ % & pMALPPAEAFH N
R 3k

# ik £ & pMAL-TPA % 44 E. coli
DHoa, # I L B B M T & 100,y -
mL ' EEEEEZMN LBRKFERES,37C
RHEFTH . FTHXBIE L 20 (9 F R
BRI WA R E D7 IRBIEHFE Aw
=10, A IPTG B2 P % 0.5 mmol -
LT HESRET 35 3 ha i 0 W ERE,
—0CEHTHEFRAR.
1.222 BEADEHBGPPASLFEELEK
B RS E G MBP-IPPA 8 o B & 1h



-r

o

L

.r‘/--‘

R B T Ak AR 2007 E 4 R 28 BE 2 M

Chin | Mar Drugs . 2007 April Vol, 26No, 2

Z IPTG S RIENHEE 1 25(W/
V) LL 5 B T S M (20mmol - L7
Tris-HCL, 100 mmol » L7t NaCl, Immol »
L 'EDTA),“FARE T A8 W 4 i, 490
LG 15,000 g B 0> 30min B LW, 44 /5 &
8 SCR 0 B ) 48 B Bk B R F Amylose-
Resin fl DEAE-Scpharose FF 23 g4
%\ MRBP-PPA 3474 B i, fE B8 8
MEAMNRMT-20CTREF. '
1.2.3 BB & T & A ey o i
 RAREATREHYEREREEEEA
A IS ME AT R D, B O B oE 2 0 ST
FOERE E R0k 2. B 20mL Tris-HCL 28 b
W (20mmol « L', pH8. 0)Y i A 0. 2¢ B8
WO g MENHMAESTBREE BAAY
MARSERETH R, SNERER
Amm AT ALFHEFHR LS —TA 2 ~8H.
Bt 50pg B & & MBP-PPA(Img - mL™")
il A 1 By Factor Xa RS FE 4 B H
5 — A 2ul A 0B 4 E AR (2mg
«mL ™), B—E AR EFE A R Tris-
HCl i (20mmol « LY, pHE8. 0)4E o Xt
M, ARFEHER AR THEA TR, 28CH
B 16h FRGH . ERBER D . BHEES S
EEZEEMEX, LEHBENERNER
EE.
1.2.4 $ESABFREEBHREE pH

B4 pH3. 0~ 11,0 By 0 M EE A 47
(pH3. 0~6.0 AFEAR T NaAC-HAC Erh i
B pH7. 0~11. 0 BWFRFE A Tris-HCI
2 ph I FC ), ¥R BE R 50mmol + L) UK H
BIF-E 26 5 MBP-FTA Faclor Xa 88 R
BRIESERGLFIINE TR AT 8
AERCSCRB IChENBABREIEZ
I J7,
1,25 pHAYP FARFHEaBAE R
|

¥ 50uL Bt & & H MBP-PPA (1mg -
mL ™R A & 4~ eppenderf ¥ 9. H 4B
EBAE pH {8 (pH3. 0~pH10, 0) KL rh

BESLZRTHE 24 h 5. 5 EH Trs

HC Wi (] mol - L7) {8 pH % 8. 0,%%

a1

1.2.3 f Ry 77 vk BE BRI 1, B
HEICEE .,

.26 EHYBERBEET oM RAE
i3

WEEES

J 8 4~ eppendorf H, M A SCug & E
H{lmg - mL™ ) 458 F 10~80°C 44 K 4%
HRAR R 30min, LS S 4'C ¥ 30min,
05 102,03 A0 B 2 S i, B R
EHERRFY.
1L.2.7 #EIAAMDEEREEE GBS E
%

B o0ug B EA(Img » mL7)F 6 4
eppendorf BN, L HF 5 BE RS HIMA S
BB (PMSF) E& W% E 4510 2.5,5,
10,20,25 mmol » L™, A Tris-HCI 48 np ¥
(20 mmol - L', pHS. )M R{ERE
70uL. B —1 eppendorf B H {X 01 A Tris-
HC 28 wh i (20 mmol » L™, pHS. 0) £ %K
MR, RIEIE L 2.3 FER R EiE T
#.ERFBEEERRE .

128 ABAMAPELELFEEAER
MR

BRI BRI B S 4 eppen-
dorf &, 7 S M A SRR EE AT 5.
FAMIMA 25% (v/v) M REL L, 2210 — B,
FEE&E . BE. Tris-HCl £ 13 (20 mmol -
L', pHR.O)IREEEF 4CHEHE. B Lod
M5 AE AR BE S 20l # 1.2.3 W
MM EREE, EREEEHHERF
Fe

2 #R
2.1 THaekeE g MBP-PPA & £k | #10
TREE PTG H5 . r i AR
BHERALELESRES AT SDS
PAGE, #i R § ~R&HAH MBP-PPA T
U EEENIEATFLE AENBRER
LIEW EE % Amyloseresin EHMET S
DEAE-Sepharose FF BT Ethrai{b, 18
BT L ik A B4 2 B MBP-PPACE 1),
2.2 EaNEEpaEREaBERYH P
3|






o ENFRATE M ZNE 2007 F 4 A 26 BB 2

Chin | Mar Drugs . 2007 April \Vol. 26 No. 2

I
100 1 100
£ 501 = 80
- g
3}; 60 1 %m—
= j4"?540
E 10 E
2 &
= o2 - a2 20 -
i K
&= 9 biy
0 =0 ¥ »

3 4 65 B T 8 9 19
’ P
B4 pHEPERREUEEABERENRSM
Fig. 4 Effect of pH on the stability of
thrombeolytic protease {rom P, aibuhitensis
125 7
120 1
115 A
1t A
105 1
100 4
45

ERIERATHIEE ()

80 . . . . . . .
10w 3 4 50 60 0 B0
’E(T)

Es EaibaRpErEannniaEs
Fig,5 Thermo-stability of thrombelytic
protease [rom P. aibuhitensis

B4

w2 ARECEINRAENRENE
AYPEFEREEEOSOMRER. S5
7~ : 2 PMSF ¥ BElF Smmol - L6t , % B
T NI A g, 2 PMSEF 383 10 mmol -
Lotat  MRERRAEE, HA X PMSF ¥
FEIAE] 25 mmol » L7 B f Al R4 & 4H
WEEREEEQENEE,. SHETeen
BOMHE R EAEZ W S
WA EEEGE - HBR EWEBEIE
—FH AL EBELBE 6,
2.7 AMEMNMT I RELFREFGBMEE
8 il

ZME 4 HFENEFNXEHPEFERE
tEEE MR R E E O RE,
20d NEHY RERBEERQEAESE L
PR S 0% (B 7,

14} 14 20 24
PMEFHRE (mmel L)

o
o

6 PMSEXMITREENESHEENEN
Fig. 6 Effect of PMSF on the activity of

thrombaolytic protease [rom P. aibuhitensis

100 S

S

e EHH

-g —+— @AM

bzl
Lol

& ——{, 2-FM
LNl X0 q]ﬁ
—-# B

RO (o)
RN
¥ 5

=1

0 19 20
i (d)
B7 BHERYLEREEY
EEBEEHMAER
Fig. 7 Effect of organic solvents on the stability

of thrombolytic protease from P, aubuhitensis

RIS
REAHNESEH R EMFEMNE. «

PA -PA SZHERN (AR LB RFES
SIEEHERD Y, EEREYEE,
R R FF & 3 T RO AT o I P E ), A
WERER Y m@_ TUERN-MHEAEMN
cDNA #2735 24k pMAL-PPA, 3136
ﬁiTﬁ?‘FUﬁ?ﬁiﬁ?ﬁ P B RSN R WE
FUEFTEWERGEEYY, X RINEE S
TR B LR A TR EALER
BEEE O, Mo EHT TR,

MRGERER ZBERTA pH EENA
REMNBETHARTHEES, B8R
BB IEN D B R EEEABRT A
BT BEJF 22 B30 B0 5 8 0 30 4 L 78 2L 4Tl
AHREHE AR,

[ ]



Chin ] Mar Drugs,2007 April ,Vol. 26 No. 2

FEGE YR 20074 4 HE 26 55 2 15

E R

(13 BREM LR E Mg AME R FELI] Edmd
S,1997,17¢6) .41,

(2] E@HE RER GEZR EWEED) (M),
7 EUE LR . 2003, 405,

(3] famfh. #hm, BT AEBNNEL LB TR
HEJE . 2002.2201) 30

(4] JBIORIE, 35 B4, 0 @), 45, T b T (Perinereis
atbuhitensis Grube) ity W W IEM A SR DB I]. W
¥k {5, 2002,17(8) ; 33,

(8] i WM. BRAM S FRFR)D BHEHE
W ST (B B 4 R 0 PR S TR [0 Ak,
2005, 242 , 5.

(6] MiA BHE EHR. % UERBHLF LN E
Bl TR R LD WAR A2, 2004, 306) .5,

(7] 3K{BZ WREA. E A e, 5. B I R M — Fh ek gy
LT, 4 FEET . 2001,32¢8) 673,

(8] Pan W, Liu X, Ge F. ef al. Perinerin, a novel anti-
microbialpeptide purifie from the clamworm Perinereis
aibubitensis grube and its partial eharacterization [13. i
Biochem . 2004,135(3) 297,

[9] Ebina S, Matsubara K, Nagavama K, et o/, Carbo-
hydrate gluing, an architectural mechanism in the supramo-
lecular siructure of an annelid giang bemoglobin[J]. Prue
Nat! Aced Sei USA, 1995,52(16) .87,

[to] Matsubara K, Yamaki M, Nagayama K, et of.
Wheat germ agplutinin-reactive chains of giant hemoglohin
{rom the polychacte Perinereis aibuhitensis(J]. Bivchim
Biophys Acta, 1996,1290¢3) .15,

(113 Yamaki M, Matsubara K, Shibuya A, etaf. Identi-
fication of the subunit loci in the extracellular multisubunit
hemoglobin from annelid Perinercis aibuhitensis{ J]. Arch
Biochemn Riophys, 1996,335¢(1),23.

[12] Ito ¥, Yoshikawa A, Hotani T, et af. Amino ackd
sequences of lysozymes newly purified [rom invertebrates
imply wide distribution of 2 novel class in the lysozyme
family[1]. Eur J Biockem, 19899, 259,456,

C137 2. Xk, 96 Tk, T T 40 A LR 5 B S0y
ST IR Y, 2002,21(6) . 35,

Q4] S S R % RSN M BT DNA
FUEE B IRIRFUSRAR €O BUD0ck 2 85 7 (R R , 2004, 50
L2211,

{157 LI R, Qian D, Cue D, er af. Isolation of a cDNA
encoding a protease {rom Perinerefs uibuhitensis Grube[]7.
Acta Bivchim Binphs Sin,2006,38¢2) 1543,

[16] &, Mk, B0 B 12 T 380 3k 6 00 0 45 2 5 B 5
B A2k 26(3) 184,

[177 Nakaima N, Ishihara K+ Sugimoto M, et ul. Fur-
ther stabilizavion of sarthworm serine pratease by chemical
modilication and immaobilization[J]. Brosei Biotechno! Bion-
chem , 2002 (66(12),.2730.

f18] Zhang Y, Cui ], Zhang R, etal. A novel fibrinolyt-
ic serme protease from the polychaete Neres ( Newnthes)
virens{ Surs ) Purilication and characterization [ 1. Bio-
chimfe. 2006, 88(10) .1,

Ol 8 39 .2006-07-05)

¢+¢¢ee+e¢¢++e«e««ee««+e+e¢««e++++¢«¢eeeep

¥

v A
. & bo (Y-S

! RETA 2007 F(F Ak FLm) AL

y A

ﬂ&&&&&&»&&&»&&&&&»&&&&&&&&&&&&&&&&&&&+&&ﬂ




