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T I E LIRS AR sk X B R4
AT IR ER S 7

I&EX ITRE KXW Bak RE#H

(hipE AR E bR, i)

AFBGBEREARCDEELER, FERBRERA,

RLTIEBRIRRGE A (L-PA)

MTTHRE., KBRS T &R

KRR ER. 2REFMEN, Sephadex G-150 B

i, HPEH t-PA BRITGRFRBLANL. A t-PA hBEES, 5F8 67kd, hiEMER
186,667IU/mg. MMILIEE AP AIR0.36mg t-PA, DIWHOMRMC-PA IREIEREEFE, A
PASTRE PARR AR, SAE-PASSEEHEEE LN HEHE (35kd) MEHEGIKD
EREREC-PAL AR A B EF ARG PABR R I TE B 5 S3 B 2.

XA t-PA; ARGRESN; ST nEERE SEINEN EHFRLE

A O UL BE 2855 M 8 e 556 7 2 I I
A KRR, FEFRIST E BT il (tis-
sue-type plasminogen activater, t-PA)
BRI X RRRZI T EEW,
HEGTERERARRE - t-PASHAERH
HE R A AEARNE T S
R, FrLit-PARRER B H B 3E M AS
AR AR, SRORIER.
-PA REEMERTERE, Hiv#s
THAREE (UK ®EYRE (SK) K
Sl “4BHarERE” RAHnE™
BRIRE 8,

AT A SR t-PA & B % D,
HERERNHR kB EE S W t-
PAM R R TE T RMEEEEFA
B RREREA, HREKEmMALT
HEWPt-PA,

MO Ao
(=) &#
Eagled% 253 (H/RHHHRRASH),

E EEEIM 415 (aprotinin, Boehringer
Mannheim) . £FiEFy (Kabi Vitrum) ,
WHO #73 t-PA (83/517) K t-PA fidk
(NIBSAC) , &bt AUKE t-PA $MLTH
~BEHEY o

() 4HpaigsF

Bowes A B # 3% 4 fz ( Dr, Rifken 2
W) U9 F Eagledd Fr il K R s R w3
7, BB ESL. U SRR, TER
100u/ml, #HFEE100u/ml Kie% /EM
. BEHKFERERMEE2SL, FERk
WEE, AW, FpH 7.4 C.1mol/L
TR EL b 2R K (PBS) ZRANINT
K, BRLEE IR LOMEER, YLEE
ZRME R R R, R,

(=) sEFDHE

B ATiREW T WELAEH H
H#ait-PA, 200ugsi{biE D t-PA 5RK
EeEMBERL, ERAEEL 100ug

& 19874 ¢ A9 B,
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~tPA IR S BIIRL, IRE T e O
1320 1, 4T EI4it-PA 1gG, &5
Sepharose 4B ZHHBFERAEE T E
AT,

(m)y t-PAFEME RO =

FATEERREBEME t-PA 5§
PETTT, RIWHORR M S t-PATERR I, f?fﬁ]
RADHIt-PATE PR I, ZEAR R —&
B Hit-PAS UK TeG,

(B) ERHEES

A SR G-25055 &3k, Mldn
FEEBERERL Y,

(R) WEEt-PAKISI &

AT AR 0mg, &5oml 3L &5 b
Sepharose 4B 7¥ B HI45 4F 5 B8 - Sepharose
4B, Hliml t-PAEH(L100ug) N 47
fif -Sepharose 4B, 25°CK W 2h . g
%ﬁ?i‘?ﬁﬁ“Sepharcse 4B,

(B> SDS-BEves Bt B Ak & 3%
(SDS-PAGE)

LB Laemmli 97, HI8% /4y 8k
T4 AR, PR DEER A CERE, F
Bee B 45 R

OO RBESE

1. IR, TMiEESEREEANR
o B IE MBI ik, IMAE B EG
#| aprotinin = S50EIU/ml, Twesn-80%
0.01% 5, i,

2. RIEFRMEV. 2LIBR L 40ml/h
T REEL-PA IzG~Sepharcse 4B
H: (2,0%20,0em) , LL0, Imol/L pH7, 4
PBS.0.25mol/L KSCN, 25kIU/ml apro-
tinin, €,01%5 Tween-80 (EMM) ¥
FREWERE, A&, 0mol/T, KSCNE
BBt - PAL MLt PATE 158 e 345
EIR=R L

3, Sephadex G-150 EERIH B, Se-
phadex G-150 #£ (2,5x80,0cm) LI1,0

© RE#F KR

i, FIEIEVNE St-PA TR IR S

mol/E, NH,HCO,, 0,01% Tween-80F
B, IMNZRIEFIEN BRIt PARE,,
PR, - PAE RS, Bk
T,

% R

(=) ABREREHERENESR
ARG ERMMER SR S5 ikt-PA, T
HZREEENEW, HRFEEERER
WHRER, MU FSRN o iFER,
AMHE=E t-PA MR EREAE, THiE
FERT G35 FHD AR -PA RN
30—40IU/ml, FRIMFEFFSEREIEED
t-PATE IR 100TU/m! L L, #HER B G
EIGF LRSI 49 3 R E A IR,
B3 KRR, eSS Wi i
5%3—4} PL3b 7R 2 T34 40 e,
REEGESEAMEESEEE (H1) , %
PRI R R H L B, AT
W, REHKET t-PA SESH MR
K
(=) ABERFEMRT-PASIZ
MB00CmIZH fl % W iR 46 t-PA BI4E
REFFE 1, MRBEESREES t-PA
TgG—“Sephmose 4BFE. 2 1-PA IgG-Sepha-
rese 4BHE, HMt-PA &R Y, B
R AR ER, HE 3.0mol/L
KSCNH’J%‘%{B% PR Tt-PACE2),
x—Ht-PA BlIKEX 81%, ik EECH
18, REFMEFEN-PARRTIEZ Se-
phadex G-150 BEREIE, F =M hiES
&(E
Y o WEEESEESS AT t-PA,
B At-PARTEIM 5710, 4ifkesfy. 48
bt-PARILLIE PEIE B 186667 IU/mg, &
FE A CeRIRE SR D
() ABEEBE Rwt-PA HEE
AL AR & R R ARNR t-PAR]SDS-
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%1 MSOLAMEXGEWBRIEECAL t-PA
Table 1 Purification ot t-PA from 5,0 L conditioned medium of
human melancla cell iine
B A BEE | kme | BF o b
Total proteln | Total activity | Specific activityy VYield Purification
(mg) (IUy dU/mg) (%) - factor
& 3 9
Conditioned sedium 40,0 480000 2000
IgG-sepharose 4B 10,8 380000 36111 &1 18
Sephadex G-150 1.8 336000 186667 70 93
120f ‘
g‘ 119 010+ £ 10000
E mol 0,09 goan
g a0 ~\ i
ﬁ 80 Qo8+ {‘ 3 800 :%
f_, 70 00T h i \ 7000 é
2 e P
il 6] - 2 6.06} 6000 ::,
e \/ < sosh 5000 1
R .
£l . .04} 4000 -
: 20F 1 0.03} o
@t |
* ‘ o . .ozt 2000
1 2 4 4 5 47 9 N
WEE M Harvest number .ot ’ IULO
B ARAREMAEER 5 SRR, N T ‘“’ v
BHEFSHNANTEREEER, 83 TS Fraction number
ERHREFRER—%, SREIRERAS
5 SO WHT IS A A B R M2 RERTESR
Fig,1 Human melanoma cells weré grown Fig,z Immunoaffinity chromatography
to confluency with normal medium and @ Ao O t-PARE#L PA activity
then cultured with serum free medium
containing certain inducer for ¢-PA, The
medium was harvested every 3 days, The
cells were treated with 59 serum as
indicated 8,19 . 10300
a, 59 ik st 5% serum treatment o009 f / 2000
B.02) 1 4 B0 ,»i
PAGE%7, LRAATRACTANAE o / o 4
(B X -1a> , 2= B |AOTAER=R R 3 i:' ! B00 %
1, . T U m 'g
B -PA, BEFEBHERE, BEPA 0 | | /f‘ o
: <
%ﬁ%ﬂ?ﬁt-PA,SDS*PAGE%é}?%% 0083 / ‘ / w0 o
. 3.09 :
SkORISIKd TR CEIRI-1D , & 0 /| /\x/‘/ o
5T AL At-PASHT MR SRV 58, TR S AN

ﬁ.r_ﬂﬁhﬁf{ﬁﬁﬁ.rlﬂﬂi (ERRI-2
F1-3) BEARMTA AR S o)
t-PASWHORR - PAST AR 2 2 B— i
JEER, MUTIELR T Boehringer A FEGHE

© P ERFRHEDFHRMATIRS

U a0 20030 40 50 60 70 80 50 100 110 120
W#EE L Fraction number

B 3 Sephadex G-150 EREE
Fig.3 Gel filtration on sephadex G-150
® Azs0 O -PARBEL-PA activity
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t-PA 5WHORRHEt- PATIIRE 8 I8
SRR WAL—B. X8 BT K AT
g{bn t-PA K45 R M S5 E A R
ShAH . _

M EEOIE B EL-PAFER,
ERPFBATIUK IgGRPt-PA 1sG, B
HEfINt-PAIE RG], SREETHE
4, t-PADURGER R HITH] t-PA FE4%,
{HURKI A RE R HIt-PAYE

sk, BOTHB W RIEL +-PA B
FEENAZRCERESRNEASES) t-PA
FEan BB SRE R Rl S IR

lesidual z.:tivity_(‘:e)_

0,01 0.10 1.00 £0.00 100,00
(wr/mY

B4 t-PA mHmpEEX
Fig,4 Immunological quenching of t-PA
activity
1, #A t-PA IgG Antl human {-PA IgG
2, #i Ak UK IgG  Aatl human UK IgG

o

t-PA {ENH BRI B IR 25 B AR
AZHEW. HHME -PA FRSEER
W, I EA DNA SARER IR MA
B0 FR IRk e 48 45 10,
At-PASHED t-PA iR, B
HBAAAERE AN -PAT RIZET

BAt-PAFLH, B aEEmETR SN
FRANZEEREERTERN t-PA, B
MXRBITREFRESTENFEEFARE
REERER, FHERGEN t-PA &
SR S A AT t-PA R,
HEEERE, KBS t-PA EEEN
EHEATEL t-PA, XRFEEXE. 2
Fegh Al fb A L B AT t-PA TUE, B
fio ‘
Kk t-PA HREIER, HESHZH
IREESER S AR EETER . Rf, 24
t-PA [FE MR BE R R PR AR EE 0B t-
PA 10, ERBRNEREELHASNK
ANEBE SRR t-PA STREY, AT
E HEHT & Flaprotinin, H3]T HH#IERN
t-PACEM I -1a), MERFH aprotinin,
B EHt-PABRSDS-PAGE R & B = 475,
67kd iy Bt SE-PARE (A TV AR L 35kdFI31kd
FIR&TIR, BTHESRRA t-PA 570
EiE (A% RS GHE)Y(ER L -1c),
BEC-PAS IR, B BNH-PA
(ERI-1d .

CRATAI LR A R & FH A i t-PA
3000TUME LR RARBh Ik, FRIVHBIEME T3
Wi s shkmi (BRI -4, FRAES
7, RABSRDAERBER CESE
#£) .

 MFRMIEE t-PA fESE IR, B
THREENEAME -PA WEEME
FERL R SR YR BRSO B4 (PAD OIS LT
i, BP0 ALRE S A MR t-PA, PAI
M35 k. 3t 4, FOTEAERIA t-PA 4
THEHSHENXR, FEE t-PA ST
ZEH, TR YRR AR A SR RS A

LRI, UEREARITRRT EER

KEHRFE-PA,
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LARGE SCALE PURIFICATION OF TISSUE-TYPE
PLASMINOGEN ACTIVATOR FROM CONTINUOUS
SERUM-FREE CELL LINE

Wang Jieyi ~Wang Yongshen Song Jiaxi Chen Yuomei Song Houyan
{Department of Biochemistry, Shanghai Medical University, Shatghoi)

Human melanoma cells were continucusly cultured with serum free me-
dium containing certain inducer for t-PA, Large ammounts of media with high
level of t-PA was obtained, After immunocaffinity chromatography and gél
filtration, the t-PA in condition=d mediﬁm was rapidly purified, Purified hu-
man melanoma t-PA is in sigle chain form with a molecular weight of 67kd
and specific activity of 186,667 IU/mg, A yicld of 0,36mg t-PA could be ob-
tained from 1,0 liter conditioned medium, The immunological reactions be-
tWeen WI—IO standard anti t-PA TgG and purified melanoma t-PA or standard
t-PA indicated that the immunity and purity of the two antigens were identical,
After treatiﬁg with plasmin, _the Bde single chain t-PA was converted into
double chain t-PA composed of A chain (35kd) and B chain(31kd), Treatment
of thrombolysis of experimental thrombi in rabbit with purified human me-

lanoma t-PA was succeszed,
Key words

t-PA; human melanoma cell line; eontinuous serum-~culture; imfnunoaffi—
nity chromatography; thrombolysis in rabbit
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TEXE, AL aFEENAmERAERAA PR FRE RREN BRI
Wang Jieyi et al,. Large scale purification of tissue-type plasmincgen Plate 1

activator from continuous serum-free cell line

1, SDS-PAGE, & 44 F 347, i Al B8R
SDS-PAGE of purified t-PA, FElectrophoresis was¥performed on reducing condition, with silver
staining
a, #Midpt-PA (st @ T aprotininy Purified t-PA (using aprofinin during purification); b, ##
4 FREY Proteins with standard molecular weight, c, #li4%t-PA (a4 33 82 ot sk faprotinin) Pa-
rified t-PA (no aprotinin during pueificationy, d, mut-PA @#F@mdiis Single chain t-PA
treated with plasmin
2, R #Double immunodifusion
D@@: Hifbayt-PA Purified melanoma t-PA; 518 . Boehringer Mannheim/Zt Al 47¥1t-PA Standard
t-PA from Boehringer Mannheim GmbH
0, WHORA #it-PA IgGiWHO standard anti t-PA IgG
3. % Immunoelectrophoresis
a, #i{kirt-PA Puarified melanoma t-PA; b, Boehringer Mannheim 4 7] 47#Et-PA Standard t-PA
from Boehringer Mannheim GmbH; o, WHO#s #it-PA IgG WEHO standard antl t-PA IgG
4, BB AREERERt-PARF 8 e pon 57 Thrombolytic therapy with purified human
melanoma t-PA in animal model of thrombosis
a, FRAZMEHIE LR EThrombosis on the left iliac artery of rabbit;b, B +-PA B, E4 kR8s
it e BTarombolysis on the left iliac artery of rabbit after perfusion of human melanoma t-PA

© HERFERHBEDHRAATIKSHEL http://journals. im. ac. cn



