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1. Enzyme characteristics 
 

1.1 Molecular form:  

Recombinant human Urokinase expressed in E.coli without the signal peptide, Gene name: PLAU; Gene Alias: ATF,UPA, 

URK, u-PA, GenBank Accession # BC013575, Swiss Prot P00749. 

Recombinant human Urokinase is solubilized in 50 mM Tris/HCl, pH 7.0, 100 mM 

NaCl, 0.05% NaN3. 

 

1.2 Concentration: 500 µg/ml (Pierce-BCA); >50 KIU/mg 

 

1.3 Purity: Recombinant human Urokinase appears as a major protein of about 47 kDa 

and represents more than 95 % of total protein. 

1.4 Specific activity: Urokinase activity assay: The ability of pro-UPA to be activated is 

essentail for its fibrinolytoc efficacy. To convert single-chain urokinase to the 

active two-chain form a range of pro-UPA (0 – 5 µM) is incubated with Lys-plasmin 

(0.1nM) in the presence of synthetic substrate S2444 (1.2 mM) in assay buffer (50 

mM Tris-HCl, pH 8, 100 mM NaCl, 0.01 % Tween 80) at 37ºC. As a control the Lys-

plasmin (0.1nM) has no direct effect on S2444 (pyroGlu-Gly-Arg-pNA-HCl) 

hydrolysis. One enzyme unit (EU) was defined as the amount of enzyme producing 

a change in absorbance (405 nm) of 1 absorbance unit per minute (1 EU 

corresponds to app. 400 IU) (Pannell and Gurewich, Blood, 1968, p1215). 

Intrinsic catalytic activity assay: UPA activity is determined employing the specific 

chromogenic substrate S2444. The samples were mixed with buffer (50 mM Tris/HCl, pH 7.0, 200 mM NaCl, 5 mM CaCl2, 

1 µM ZnCl2, 0.05% NaN3) to a volume of 275 µl and after the addition of 25 µl of substrate solution (3 mM). The reaction 

should be measured by the linear OD increase over time.  1nM UPA will cause a change in absorbance of 0.001 at 405 

nm / min.  

 

1.5 Stability and storage: It will be stable until the expiry data given on the label, if stored at -70°C. The enzyme can be kept 

at -20°C for several weeks and at 4°C for 1 week without significant loss of activity. Repeated freezing and thawing must 

be avoided. 

 

2.  Applications  
• Screening of inhibitors of Urokinase 

• Characterization of structure and function 

 

 

 

 

 

 

 

Recombinant human Urokinase (EC 3.4.21.73) 
 

Catalogue Number: 33 100 103  Package Size: 100 µg 

SDS-PAGE of recombinant 

human Urokinase 

 

30 

45 

67 

116 

  94 



 

 

BioTeZ Berlin-Buch GmbH 
Robert-Roessle-Str. 10, 13125 Berlin, Germany 
Tel.: (0)30 / 9489-3322  Fax: (0)30 / 949-4509 

 

June 2016 

 

Note that this data sheet is not lot-specific. Please consult the vial label and the certificate of analysis for 

information on specific lots.  

For research use only. 

Not for use in diagnostic procedures. FOR 

IN VITRO USE ONLY. 

 

 

 
 

 

3.  Introduction to structure and function of Recombinant human Urokinase 
 

The recombinant nonglycosylated pro-UPA expressed in E. coli (431 aa) has a Mr 48525.  

The native UPA can be obtained from urine or kidney cell culture, is expressed by several cell types including endothelial 

cells (1), monocytes / macrophages (2), chondrocytes (3), synoviocytes (4), in relatively large amounts in many transformed 

cell lines, in breast cancer and Alzheimer disease. In its active state UPA represents a two-chain glycoprotein containing 411 

amino acids with 12 disulfide bonds with a molecular weight of about Mr 54000. It is secreted as a single-chain proenzyme 

(sc-UPA) and is activated by limited proteolysis, which removes the amino acid lysine at position 158 to  generate  a  two-

chain enzyme UPA (tc-UPA, HMW form).  The  two chains are linked by a disulfide bond between cysteine
148

 and cysteine
279

 
(9). The A-chain contains the amino-terminal 157 amino acids and includes a kringle as well  as an  epidermal  growth 

factor-like  domain, which mediates the binding to a specific UPA receptor (3). The B-chain extending from isoleucine
159

 to 

leucine
411

 displays the serine proteinase activity. The UPA can be further cleaved between lysine
135

 and lysine
136

 thus 

yielding a low molecular weight, catalytically active enzyme (LMW UPA), and an amino-terminal fragment that retains a 

high affinity for the UPA receptor. The most relevant feature of the plasminogen-activator / plasmin-system is the 

amplification of the conversion of plasminogen to plasmin. Although the plasminogen activator concentration is normally 

low, a high local concentration of plasmin can be generated due to the relatively high plasminogen concentrations in 

virtually all tissues (5). Plasmin activates several MMPs including the collagenases (MMP-1 and MMP-13), and stromelysin-1 

(MMP-3) (6,7). These interactions with the MMP family provide the proteolytic potential to degrade nearly all components 

of the extracellular matrix. The degradative potential is enhanced by localisation of several components of this proteolytic 

cascade to  distinct   sites   of   the  cell    surface   and     the  adjacent extracellular matrix (8). 

The cell-matrix adhesion is enhanced by binding of UPA to its receptor (10,11) a highly glycosylated protein of Mr 55000 to 

60000, linked to   the   plasma   membrane   by    phosphatidylinositol anchor (12). Expression of the UPA receptor 

promotes cell-matrix adhesion through its interaction with vitronectin, a component of the extracellular matrix. Binding of 

UPA to its receptor enhances the affinity of u-PA receptor to vitronectin that mediates the contact to the extracellular 

matrix.  Vitronectin  also  binds  the  PA-inhibitor (PAI) competitively. Therefore, high levels of the PA inhibitor will lead to a 

release of the cell from the extracellular matrix. Concentration of UPA at the cell surface by UPA receptor could initiate a 

pericellular proteinase system, capable of degrading ECM proteins and thereby enhancing migration potential and tissue 

remodeling. 
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