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EMTAEQSERERNACRERRR
L AFH  HEE

(E RS ELUTE, RE)

ME RGO LA 64 Sepharose 4B Fh st a st RE G X% REFH S
shit, Frites RARL 1 A SDS-RANBRERREARTRFE—EGRES, AR
BAGTRRARAFORR BRARLRAR YR~ 1, & RAE T RSDS-RH
M BL RS B K R 485 RO T ¥ 488 kD, £ RMAsNE S, BE4TIE R SDS-ik®
K, BWE A& H P EGRES, 5»F £ A4 63kD fo 26kD, &5 R4 Pt
1.35%, N-Xis R EAM. ARGRELFLG LT RE & 5 5RA4T R 5EL
-L- H A B P A0 A4, RFKm H4.2m mol/L, Vu, #13.51U, 6-& X aa
MR E YR, Ik, BARTRE Q85K RE G K RIGHKE,

KR, B REGEHR, RatiREYESG, HREMHER

WAL KPR E A ERQERRL, ERERLEHELEERER, BE
Wﬁiﬂ&ﬁﬂﬂﬂ*ﬁ#ﬁ%@&ﬁé, B B R A — S PR AR 4P SRR R
(Pg) BRZIEMPARRIGTHRAARERNL . Pg B FHRARALHEZ KD, BREBESH
BIEFIR L AR E R R — MR AR (Pm) OV, %80 — 2 HME QK REE >, &
Bk AMmFEEA Y, HEEBRDRARUTHREOHHT D,

RFA FE—EHYHPeid, BSCHARBEY, MHPs Ko BALR R
R THRE, FCPREX I P B RER.
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—. ¥¥

MR E REBRE s RERE (UK) 5 A4 Green Cross Corporation 2k §f H %187,
60001U /3, L-#is & (L-Lys) ARAHZ500) f= RS ER: BE A 8. R R
" Bk LR R8P S (TAME) Rbm ¥ B R b L ¥ ARR IR )~ 7= s Sepharose 4B, Sephadex
G-253 Pharmacia 25 ; Ampholin (pH3 5—10) HLKB' =5, ; 4 —dz 1 56 8k (SDS) 34 Serva
F2ihs CNBr Jy E-Merk = ; K% i B & (DNS-C) ARSI ms i
DNS- A/ 4 Slgma i Gy RRME AR b aisi i ok .
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1, #BMmEHE 3EiMm:3.8% FEEma (9:1) F4°C, 3000r/min B,{>15min, | EHE
-20°CRF&H.

2, XAA:H4%& HICNBr #3cHk ) {51k Sepharose 4B, %% Deutsh-Mertz (6] 5 3 {BEE
L-Lys,

3. Pg@yalift 100mL Lys-Sepharose 4B 15 300mL ff 32-F4°C # ¥ 5h J5, JB Bk %
4°C f3 pH8.0, 0, 1mol/L BEFGELZR sk (PBS) RhiBYE ¥ E 0.D,60 /N T 0.1, 4, F10CH
pH8.0, 0.3mol/L PBSHkEEIEHRZT O Dye/hT-0.02, HFIREEMEZE4°C, Al pH8.0, 0. 1mol/L
PBSEf S, H0.015mol/L 6- AL 8% (e-ACA), pH8,0, 0, 1mol/L PBSEAE, TF280amib
BRWEA, BWEFEETY. BEAEELEES, EFHL F Ak, R H0—0,015ml/L
Hre-ACA MM EEVEN, BWAEEOGHRETL.

4, Wk WX G &S, RAXZDHREZER-2505K Schiffs if ity 1,

5. RWEMAMSY KA N HClKMES K J5 A B 32835 BIEER B zh o+ (L3
s Br-BEREIETN b A & ) DNS-LJk¥ Y5 7£ JASCO J-500c B —€a %4 kM
B, Lowry gl BERRE ", -

6. Pgiy¥iE FpH8.0, 0,05mol/L Tris-HCl Zrhigeh, {#Pgklf homg/mL, UKk
B 25120010 /mL (S5 2 1 BB o B8 10pg /m]) , 37°CHRIR.

7. PmiE#:ME 2% Sodetz 121, Brockway ('3 fy 3k, LATAMEJicsh, 7EpHS.0,
0.05mol/L Tris-HCI £ abigirh 37°C fRi{& 10min, 3% Pm % TAME f Km, Vmax,

% R

EASE o 5 BRFt, £ Lys-Sepharose 4B %A1tk b, 10,015mol/L e-ACA fRRKHE— /K
A, 2 UKHIEERER Pmifs (Fig. Do EHHOER ERME, A e-ACAK MR

a
. ol
lPBSl lpssz {PBSS 2 4
jou | “0g 0.Dzso . TE’; 5
z.gg: 103 260 oo ¥ g
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S 180} g 180] 0010 = .
© p40p - 2 ! 1 5 S
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Fig .1 Purification of porcine Pg by Fig. 2 Gradient elution of Pg on Lys-
affinity chromatography on Lys- sepharose 4B —+—+— Human Pg, —
sepharose 4B Porcine Pg,
Column; 2.6x1.8cm, Flow rate, Column, 2.6x1.8cm, Flow rate, s5omi/h,
8pml/h, sml/tube, gml/tube,
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YRR 0518 /A R ke, T CEAT I 4 T LA 3 0 RO AR 18 AV 1 #%(Fié.z)o PR pE
MR fERR M R SDS- ¢ 7 MBEkBE R s ik (PAGE) h iy R — R IR H, kMR kKPA
4 F 5 FMEBEREHEQH Fig.3), HOHTHRZE R-250% Schiffs Juta sy ZRY:, JEWIRER

AWES.

=, SHEHER
Pg 76 e B M ik ok R A B AOR ) — i (Fig. ), Kb 8 RELM S RSA, &
R 00 %L, Wi iE pHS,0—8.4 2 WIME 6 KB, B 5 54 He, 2~

7.620A]«

pH
{14.0
/ 412.0
{10.0
18.0
6.0
140
2.0

Absorbancy

Fig, 3 Polyacrylamide electrophoreses Fig. 4 Isoective fousing electrophores
of porcine ) of porcine -

Pg 2.5% stacking gel, 7.5% separation Pg 7.5% gel conc, and 2% Ampholin
gel, 3.5mA/tube for 3.5h (pH3.5—~10) . Pg was focused Negative
(1) Basic PAGE (2) Acidic PAGE electrod; 1mol/L. H,PO, at ¢°C 240V
(3) SDS-PAGE for 24 h, Positive electrod, 1mol/L NaOH

The gel was scaned on a Densitomaster
Kemic, (Unicorder U-228)

=, PomydiE :

WA RG] B BB oy BB S B, 2P-2KL 28y, SDS st rdiko
- UK ¥i%% Pg G R Fig.5. (I TRHEM UK 4, WBLKERE TH, SR
L B R RG] & X R B LR UGS R, ) WNaMEET LAY, MAERRE
RHRIEER, Pg#f oY S ERNRME, SHRANE - AEBARKEQHEERSAE, =
PAACHIX & Pg 864600 Pm B4 R, W BMmmEa e hA, B, HeflltigkESZFSR
THXHD UK FHRPEARAS. MER UK BE 5 /9 Pm EhiE2H 12,5 1U (TAME 34

K8 _
RE AR B EPs & R ig. 6. fRRE44.21U WPmLi%, 7EA-ZHEEHF

7EF #y SDS-PAGE %W, Pg BRME/4 T RAZBOHEAREH (EHhe b) DR—L
REAYX H
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Fig. 5 Comparison of porcine Pg and its
products activated by UK on slab SDS-PACE
2.5% stacking gel, 12.5% separation gel, 3omA
for gh, The samples contain 1% SDS, 2.5% g-
mercapto ethanol,

(1) Pg (2) Standard proteins (Mr, 14,4kD-94kD d)(3)-(§) Activated products (all cont-
ainthe same amount of initial Pg andUK cone.) , activating temp. is 37°C, incubation time
are 6/ 107 20’ 30’ respectively. (7) UK, incubated at 37°C for 30’. The gel was scaned on a

Densitomaster Kemic, (Unicorder U-228)

¥ Pg RAMIE W5 T8 WELRIN Fig.7, 3% Pg M5 7 &2 88kD, £ UK gi%

JRFB M= FHF Ak 63kD, B 3h26kD BT (RS MRHE Pg Ptk A1 B B a %57kD,
b 2548kD,

49;
47k
§ 45p
43}
41r
02 04 06 08 10
Rf
Fig .6 Comparison of porcine Pg and its Fig .7 Molecular weight determination
limited trypsin-digested products on slab of porcine Pg and its UK- and trypsin-

SDS-PAGE
2.5% stacking gel, 12.5% separation gel,
30mA for 6 h, The samples contain 1%

digested products by SDS-PAGE
(1) Phosphorylase B (2) BSA

SDS, 2.5% p-mercapto ethanol, (3) Ovalbumin (4) Carbonic Anhy-
(1) standard proteins (Mr,14.4kD—g4kD) drase (5) Lysozyme (I) Pg(A) and (B)
(2) Pg (3)—(6) Hydrolysed prodicts Products of Pg activated by UK(a)and
(all contain the same amount of initial ,
cone, of Pg and 0.054g trypsin) activa- (b) The main products digested by

ting temp. in 37°C, incubation time are trypsin,

§7 107 207 30’ respectively,
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LA TAME 3hRd, Wiz UK 8% 5% Pe 7/ Pm 93) H2 88, 45 0L Fig. 8. Wf§ Km
h4.2m mol/L, Vmax %13,5IU,

200} 7
60 b
40 1
=
S 2
2
E D L i L
N3 10 0.008 0.04 0.08 0.10 -
-z o ' €= ACA conc. (mol/L)
=03 -01 0 o1 0.3 2.5 ' =%
1/S(m mol/L)"! -
Fig. 8 Lineweaver-Burk plot of porcine plas- Fig. 9 The functions of ¢-ACA to
_ min-catalyzed hydrolysis of TAME the activity of porcine Pm produced
Pm is produced by activation of uk at 37° by UK

¢ in pH8.0, 0.05 mol/L Tris-HCI buffer and
the hydrolysis of TAME condition is the
game,

. e-ACAR BN |

ERR e-ACARET , i UK #1535 Pg 3+ LN TAME bty 32 3 Lb 15 il R —e-ACA
WEE R, BARW Fig.9, A1 c-ACA JREEMRT0,03mol/L pixiFgi5EMRAREER, BT
SR BE MU AT I B o

A MEMBBR I

$: B Table | ,

Table 1 Amino acide composition of porcine Pg

Amino Acids No. of Residues/Molecule® Amino Acids No. of Residues/Molecule**

Aspar’tié acids 59.16 Isoleucine 26.24

Threonine 43.90 Leucine 35.90

Serine 59.54 Tyrosine 21.32

Glutamic acids , 84.14 Phenylalanine 22.10

Glycine 52,72 Lysine 47,25 \
Alanine 39.20 Ammonia 80,44

Cystine 7.10 Histidine 18,54

Valine 41.76 Arginine 40.28

Methionine 1.69 Proline 53.71

* The results were calculated on the basis of a molecular weight of sgkDd
** Trp is desiroyed at acid hydrolysis and not determined
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. B Pg #IRIRAE

DNS 2% M3 %% Pg iy N-K¥i % Ile, . Fidn ob

#Efy DNS-Tle H5E£5 9 N-3K 3 DNS-F & 3

BA S, RERHE—A ILe BE5E, IEHA 3 = _é —2F

Pg ffy N-k¥ 4 ILe, 2 ,;E »
A, 7% Pg rymE R Il
P G Pk MM AR B 3

1.35%. B

' 200 220 240 260

A =& Wavelength (nm)
BN Fig. 10, #HxEk 'Y #HTEa0itE !’ig. 10 Cicrular-c.lichroisn’a spectrum

ﬁ‘ﬁ Pg @;’80%3{31{1‘,%%%*@9 ;::)rtcl;icfa;;u]travlolet region of

Pg is 1 mg/mL in pHs.0, 0.1 mol/L
. . PBS determined on JASCO J-500.
‘],"j' 'l% w, residue weight,

Brockway Fj! Castellino (18] 2 J§ Lys-Sepharose 4B BN AL T A 4. REF£ 58 -
9 Pg, RIR A e-ACA BATH BN, HBB Ak, PPz 1M Pgll. WA
FlEaifb T #%Pes f1A Pg, &R A Pg By =AM, GXxiilifiE, miskPs Regfis—
A el . WH, FHRKTAHLE, ASH PsIfPgll# pH8,9 Htksy BB IR 4-5 KX,
pH4 33k BIHEBRARMEOREH, SARMAM % P m bk R (Fig. ) LLE, )
E35Pg REAAHp—FpLysskMmA .

Sumraaria 18] | Sodetz 21 25 ARLBRE B, A, R. #%¥MPgRAEARH —#, PeIm
Pg Il e % R AR KM JI B RHAFER RSB R, FEHTRIAME Pg b HFAEHBHTY
—¥, BHEAS LREREFHAR, KW ARA, —HIGFEHY (HFIOXLUE), B
HAREH sy (L Fig. 1), XFEEEMEERE e T LHHFEB,

¥% Pg sy 784 88kD, UK #igfE, FAEMKH N, 278550 4 63kD fi126kD,
XS5 AN Pg WiBE~E &M P, F 55 T & H 58kD~60kD, 28 /78 H23~
26kD DT 181 g2k B R ILAFUA

DNS-%k %3 3% Pg fy N-K gk ILe, x5 A, %M N-Glu, 4, J§ % ) N-Asp £
MR, FEHPsN-RMEEREMBRARTAERER. M@K Pg 5APs
BEAMUMRER 20, | '
' U ESR BV %P SR Pe 4R LA —EREMHMEDN, BE7FEENR
2SR

MR QR GIAMRPs R, EEERIAH—EHPmiEhH., Bk REVRRE™
AT 88/ M B (Fig.6), Fddit—SWa, maRE—Hao 7 8D, XA
RFBEFEEH B, XXERHIE R GER M HERA —2mftE.

Bil: AexThaa4i 0SS B20RMEDN, RACARE, HO0Z OUE, HRRELBH,
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Purification and Characterization of Porcine Plasminogen

Liu, Rong-hua Fan, Kai-ming Zheng, Yuan-qi

(Biology Department, Sichuan University, Chengdu)

Abstract The porcine plasminogen (Pg) was purified by affinity chromatography
on Lys-sepharose 4B column, and it is homogenous on acidic pH and SDS-PAGE,

but it behaves obviously heterogeneous on basic PAGE and isoelective focusing elec—
trophoreses, The molecular weight of porcine Pg determined by reduced and unred-
uced SDS-PAGE is 88 kD, After activation by urokinase (UK), porcine Pg yields
two new bands, one is 63 kD, the other is 26 kD, The neutral saccharide content of
porcine Pg is 1,35% . The porcine Plasmin activated by UK hasa Km of 4,2 mmol/L
and a Vmax of 13,5 IU in reaction with a-N-tosyl-L-arginine methyl ester (TAME)

substrate, The activation of porcine Pg by trypsin was also noticed,

Key words. Porcine plasminogen, Porcine plasmin, Fibrinolysis
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