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Pro-urokinase  pro-UK Thr-Leu- Arg-Pro- Arg-Phe-Lys-Ile-Ile- Gly-Gly-Glu-Cys
Single-chain urokinase-type plasminogen activator KLH Keyhole limpet hemocyanin
scu-PA t-PA Balb/c
Sp2/0
Two-chain urokinase-type plasminogen activator tcu-PA ELISA
UK 1 scu-PA G7
Lys158-Tlel59 leG1
1.2
23 Cytopore 2 Pharmacia Biotech AB
HMW-UK 1.5L NALGENE USA scu-PA
LMW-UK scu-PA G7 1640
1% 0.1% 1.5¢/L.
300mL 40 ~ 60r/min 2.0 x 10°/mlL
scu-PA $ 5.0 % 10°/mL
scu-PA 200mL/d
1.3 CL-11G
scu-PA 30 L Biostat UC B. Braun Cytopore 2
scu-PA CHO CL-11G
89
scu-PA  tcu-PA DMEM/F12 1 1 Hyclone Co. USA
Lys158-1le159 ! .
13 KLH scu-PA tcu-PA
800 4 Bayer Co.
scu-PA G7 1.4 scu-PA
anti-scu-PA G-Sepharose 4B Pharmacia Co.
Sepharose 4B G7 scu-PA
scu-PA CNBr Sepharose 4B
1 CL-11G scu-PA pH7.5 0.1
mol/l.  PBS A CL-11G
1.1 scu-PA pH 7.5~8.0 A
scu-PA Lys158-1le159 13 pH 2.5 0.2 mol/LL.  Gly-HCl
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Imol/L Tris 2.2 Anti-scu-PA  McAb
pH 7.0 G-Sepharose 4B G7
1.5 pHS.0 0.02mol/L. + 0.2mol/LL
1.5.1 " NaCl pH2.0  0.1mol/L Gly-HCl
1.5.2 scu-PA ° 2 152
1.5.3 Lowry’ s 98 % 93.3%
1.5.4 ELISA  °
2 G-Sepharose 4B
1.5.5 scu-PA HPIC P
Table 2  Anti-scuPA McAb purified by protein
1.5.6 SDS-PAGE 12.5% 4.5% .
G-Sepharose 4B affinity chromatography
0.01% G250 "
1.5.7 14 Antibody titer/ mg/L Purification factor
Before purification 37.37 .
2 After purification 5708.1 152.7
2.1 scu-PA
13 -KLH  70%scu-PA + 30% teu-PA 2.3 anti-su-PA TgG-Sepharose 48 scu-PA
G7 uPAl 1.5 g CNBr Sepharose 4B 10mL
anti-scu-PA anti-u-PA 3.7 mg/ml anti-scu-PA IgG
1 G7 anti-scu-PA 87.5% CI-116
teu-PA 1.5L scu-PA 2
G7 10d SDS-PAGE 2
6.5 x 10°/ml. 43.5mg/l, 13d scu-PA 9.3%
s .
T1mg 1.9L 1 1.2x 10’ IU/mg u-PA 90.4% anti-
scu-PA° McAb
1 scuPA  McAb ELISA
Table 1 ELISA of specificity of anti-scu-PA McAb 3 scu-PA
Aantizon VeAD - - Table 3 scu-PA purification by immuno-affinity chromatography
Ascu-PA Anti-scu-PA Anti-u-PA ]
Ao MeAb McAb Volume of u-PA . Spe'cl'ﬁc Recoyery
& sample concentration activity ratio
scu-PA 1.00 1.00 /mL / mg/L / 1U/mg /%
tcu-PA 0.04 0.88 Before purification 1240 50.0 354 -
t-PA 0.02 0.01 After purification 20 2802.4 1.2x10° 90.4
BSA 0.00 0.00
kD 1 2 3 M 4 5 6
8= = PAMW:52kD
—~ 2— = —scu-PAMW:52k
S 35— - L MW-UKMW:32kD
210 50 e
~ E 3L
Lo 9f — 21.5—
£ % 8f 140 T_, 14.4—
3% -
S 2 6f 0 £
2 2. 5 2 CL-11G
2L ar 10 7 wPA  SDS-PAGE
£ 2 3t
@ E ol 110 g Fig.2 SDS-PAGE analysis of u-PA purified from supernatant of
= 2
1] E Lr CL-11G cell culture by immuno-affinity chromatography
» : 0
E 0 0 3 6 9 12 15 Electrophoresis under non-reducing and reducing conditions is shown in
] 1/d lanes 1 2 3 and lanes 4 5 6 MW marker Gibco BRL 97.4 66.2
| 55.0 42.7 40.0 31.0 21.5 14.4kD Batch | lanes 1 4  Batch 2

Fig.1  Growth curve of hybridoma cell culture

on porous microcarriers in spinner flask

OCell density M Antibody titer ARate of medium

replenishment

lanes 2 5 Batch 3 lanes 3 6

2.4 scu-PA

CL-11G u-PA 2 u-
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18

UK > 80% 3
4 2100L

4

>90% u-PA 80 >
60%

u-PA

Table 4 u-PA purification by 3-step chromatography process

Specific activity/ 1U/mg

u-PA ratio/ %

Scu-PA ratio in total u-PA/ % u-PA recovery ratio/ %

Cation-exchange column ~6.0x10* ~50 70 ~ 80 100
Gel filtration colum 1.0x 10° ~98 ~85 ~ 80
Benzaamidine affinity column 1.2x10° ~98 ~90 ~ 80
1 2 3 4 5 6 . McAb u-PA u-PA
]
90% scu-PA 96.3%
scu-PA teu-PA
- e
Cytopore
o
3 CLA1G w-PA  SDS-PAGE p-3 % 10°/mL
Fig.3 SDS-PAGE analysis of u-PA purified from supernatant of CL-11G 40mg/LL
7 16
cell culture by three-step chromatography process 1.2x10"/mL Cytopore
Electrophofesis under reducing and non-reducing conditions is shown in CHO >2.5%x 10"/
lanes 1 2 3 and lanes 4 5 6 respectively 1 4.u-PA purified from super- mL * 7
natant by expanded-bed cation-exchange chromatography Step 1 2 5.
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Single-chain Urokinase-type Plasminogen Activator scu-PA
Purification by Immuno-affinity Chromatography

GAO Li-Hua® HU Xian-Wen WU Qing-Fa XIAO Cheng-Zu XU Zhao-Ping ZHANG Zheng-Guang
Institute of Biotechnology  Beijing 100071  China

Abstract The only difference of primary structure between single-chain prourokinase pro-UK or scu-PA  and two-chain uroki-
nase UK or tcu-PA s the cleavage of a single peptide bond Lys158-11e159 and transform scu-PA into its active two-chain
form. A 13-peptide Thr-Leu-Arg-Pro-Arg-Phe-Lys-Ile-lle-Gly- Gly-Glu-Cys ~ which spans the cleavage peptide bond was syn-
thesized and linked to KLH Keyhole limpet hemocyanin . The Balb/c mice were immunized by the conjugated protein with
proper adjuvant. According to the Kohler and Milstein’ s methods a hybridoma cell line G7 secreting monoclonal antibody spe-
cific for scu-PA was obtained. The anti-scu-PA McAb purified from the supernatant of porous microcarrier hybridoma cell cul-
ture was conjugated to CNBr-activated Sepharose 4B to prepare an immuno-affinity chromatography column. The u-PA was puri-
fied only by this affinity column from the supernatant of cultivating the u-PA-producing recombinant CHO cell the u-PA recovery
ratio is 90.4% the purification factor was about 50 with the specific activity of 1.2 x 10°TU/mg  the scu-PA ratio in the u-PA
product was 96.3% . Compared to immuno-affinity chromatography the 3-step process for purifying u-PA  cation-exchange co-
lumn  gel filtration column and benzamidine affinity column has a u-PA recovery ratio of about 65%  with a specific activity of
1.0x 10°IU/mg and an scu-PA ratio of about 90% . These results showed that immuno-affinity chromatography is simple to

recover u-PA and effective to separate scu-PA from tcu-PA.

Key words prourokinase monoclonal antibody immuno-affinity chromatography hybridoma cell culture porous microcarrier
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