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ABSTRACT

An efficient method has been developed for the purification of urokinase from 1,000 liter batches
of human urine, The procedure involved precipitation of urokinase with 2mM zinc chloride, resuspension

of the precipitate with 01M EDTA /¢

)5M Glycine solution, and CM-Toyopearl and benzamidine-

Sepharose column chromatography. The purified urckinase was fully active and possessed a specific
activity of 1.07X10°1U / mg. The recoveries ranged from 42 o 65% in several preparations(mean value
was 51%). And the urokinase purified by this process consisted of about 13% of single chain urokinase
(pro-urokinase) as evaluated by SDS-polyacrylamide gel electrophoresis in reducing condition and by

S-2444 amidolytic activity under plasmin treatment,
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Fig. 1. Relationship between amounts of pro-

tein and urokinase activity in the pre-
cipitates at various zinc concentrations.
(A) SDS-Polyacryl amide gel electro-
phoresis of the concentrated urine. For
the visualization of the precipitation
of proteins, human urine was concen-
trated 30 times by ultrafiltration using
PM 10 membrane. S; supernatant, P;
precipitate. Standard proteins used
were myosin, H chain(M.W. 200,000),
phosphorylase b(M.W. 97,400), bovine
serum albumin(M.W. 68,000) ovalbumin
(M.W. 43,000) a-chymotrypsinogen(M.W.
25,000), A-lactoglobulin(M.W. 18,400),
and cytochrome C(M.W. 12,300). (B)
The relationship between the amounts
of proteins and urokinase activity in
the precipitate,
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Fig. 2. Precipitation yield of urokinase and
total weight of solids precipitated from
1,000 liters of urine as a function of
zinc concentration,
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Fig. 3. Effect of volume of extraction solution
on the recevery yield.
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Fig. 4. Chromatography of the solution extra-
cted with EDTA / glycine on a column
of CM-Toyopearl.
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Table 1. Purification of urokinase from large-volume of human urine
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Total Total Specific
Volume Proteina activity actibity Yield Purification
(liter) (mg) (1U) (1L / mg) (%) (X fold)
Urine 1,000 75,000 6.0x10° 80 100 1
Supetnatant after
7n precipitation 999 72,000 42X10%® - - -
EDTA / glycine
Fixtract 4 4,6000 3.9%10° 847 65 11
CM-Toyopearl
Eluate 08 800 34X10° 4,250 53 57
Benzamidine-
Sepharose Eluate 0.12 29 31x10° 107,000 51 1,330
a Protein determined by the method of Bradford et al. using bovine albumin as standard.
b Urokinase activity(about 7~8% of total activity) remaining in solution after Zn precipitation,
(The data represent mean values of six preparation, )
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Fig. 6. SDS-Polyacrylamide gel electrophoresis

of the purified urokinase under redu-
cing condition and non-reducing cond-
ition. Electrophoresis was carried out
with PhastGel Gradient 8-25.
Lane A, purified urokinase under red-
ucing condition: lane B, molecular
weight standard proteins; lane C,
purified urokinase without reduction,
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