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Introduction 
Plasminogen activator inhibitors (PAI)1 are members of the serine protease 
inhibitor (serpin) superfamily and central regulatory protein in the blood 
coagulation system.  These inhibitor acts as “bait” for urokinase-type and tissue-
type plasminogen activators (uPA and tPA) 2,3 and protein C.  PAIs are unique 
among serpins in exhibiting distinct active and inactive (latent) conformations in 
vivo.  Human PAI-1 is a single-chain glycoprotein with a molecular weight of 
43 kDa.  Its rapid interaction with tPA may function as a major control point in 
the regulation of fibrinolysis.  The highly mobile reactive-center loop (RCL) is 
thought to account for both the rapid inhibition of plasminogen activators, and 
the rapid and spontaneous transition of the unstable, active form of PAI-1 into 
the stable, inactive conformation (t1/2 at 37°C, 2 hours).  The inactive form can 
be partially reactivated by denaturants such as urea, guanidine hydrochloride or 
SDS4.  High concentrations of PAI-1 have been associated with human 
thromboembolic disease5.  PAI-1 activity may limit the extent of tumor 
metastasis, since uPA activity is a major contributory factor promoting 
dissolution of tumor matrix and basement membrane.  Human PAI-2 is a major 
product of monocytes and macrophages in response to inflammatory mediators.  
PAI-2 is synthesized in either an intracellular, nonglycosylated form with a 
molecular mass about 47 kDa or an extracellular, glycosylated form with a 
molecular mass of about 60 kDa.  The relative distribution of intracellular and 
secreted forms of PAI-2 seems to depend on the cell type, culture conditions and 
cell differentiation state. 

uPA is a 52 kDa serine protease that has been implicated in a number of 
physiological and pathological processes, including tissue remodeling6, 
angiogenesis7, fibrinolysis and tumor spread.  When bound to its cell surface 
receptor, uPA is converted from the single chain pro-form uPA to the active 2-
chain HMW-uPA.  uPA has been shown to play a role in basement membrane 
degradation, via a cascade involving activation of plasminogen and the matrix 
metalloproteinases8.  Inhibitors of uPA have been shown to slow primary tumor 
growth and metastasis9-12. 

The Millipore PAI Activity Assay Kit provides a quick, efficient and sensitive 
system for evaluation of inhibition of uPA activity by PAI and for screening of 
uPA inhibitors.  The assay is colorimetric and does not require radioactivity or 
fluorescence equipment.  The assay is sensitive over an inhibition range of 0.05-
50 units of uPA activity. 
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Test Principle 
The Millipore PAI Activity Assay Kit utilizes a chromogenic substrate, which is 
cleaved by active uPA, detectable by its Optical Density at 405nm (OD405).  
Addition of PAI sample blocks the cleavage of substrate by uPA. 
 

Application  
The Millipore PAI Assay Kit is ideal for measurement of PAI inhibitory activity 
toward uPA in purified preparations and cell culture, as well as in serum where 
pathological conditions such as sepsis exist.  The assay is also useful for 
screening inhibitors of uPA. 

Each Millipore PAI Activity Assay Kit contains sufficient reagents for the 
evaluation of 96 samples, including uPA standard from human urine and E. coli 
expressed recombinant protein corresponding to amino acids 24 to 427 of 
human PAI-1 (mature form) as positive control.  PAI-1 positive control contains 
a mixture of the active and latent forms, with  > 45% of active form.  Duplicate 
or triplicate samples are suggested.  

The Millipore PAI Activity Assay Kit is intended for research use only; not for 
diagnostic or therapeutic applications. 
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Kit Components 
1. uPA Positive Control: (Part No. 90058) One lyophilized vial, 1000 units, of 

uPA from human urine. 

2. Chromogenic Substrate: (Part No. 90057) One 5 mg bottle of Tripeptide 
with pNA group. 

3. Assay Buffer, 10X: (Part No. 90091) One 5 mL bottle. 

4. PAI-1 Positive Control: (Part No. 90093) One 400 µL vial containing 20 µg 
of purified PAI-1 with 0.1% BSA. 

 

Materials Not Supplied 
1. Single or Multichannel Pipette and disposable tips 

2. Microplate reader (405 nm) 

3. 37°C incubator 

4. Clean 96-well microplate for performing incubations.  

5. Activation Buffers 

 

PAI-1 Activation 
1. PAI-1 positive control is provided at a concentration of 0.050 µg/µL with 

0.1% BSA.  The PAI-1 positive control exists in both an active and latent 
form.  To fully activate the latent PAI-1, the PAI-1 standard must be 
incubated with Activation Buffer.  (2X Activation Buffer: 8M Guanidine 
HCl, 40mM Sodium Acetate, pH 5.6, 400mM NaCl, 0.2% Tween 20)13.   

2. To activate the PAI-1 positive control, remove the desired amount of PAI-1 
from the standard tube.  It is recommended that you activate the entire tube 
then aliquot and freeze the PAI-1 standard. 

3. Combine the PAI-1 sample with an equal volume of the 2X Activation 
Buffer.  The PAI-1 concentration is now 0.025 µg/µL in the Activation 
Buffer. 

4. Incubate the PAI-1 activation mixture at 37°C for 30 minutes. 

5. Remove the Guanidine HCl from the PAI-1 mixture by dialyzing the 
sample against 1X Activation Buffer without Guanidine HCl (20mM 
sodium acetate, pH 5.6, 200mM NaCl, 0.1% Tween 20).  Perform the 
dialysis at 4°C for at least 4 hours. 
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6. After dialysis, centrifuge the activated PAI-1 sample and proceed to the 
Assay Instructions.  You can aliquot and freeze the activated PAI-1 sample 
for later use. 

 

Assay Instructions  
1. Rehydrate uPA positive control with 1 mL deionized H2O.  Following 

rehydration, aliquot and freeze at -70°C.  Thaw PAI-1 positive control on 
ice, aliquot and freeze immediately at -70°C. 

2. To each well of a clean 96-well plate, add 10-150 µL of activated PAI-
containing sample or PAI-1 positive control to each well, depending on 
expected PAI levels. 

3. Add sufficient deionized water to bring total volume to 150 µL. 

4. Add 20 µL of the Assay Buffer and 10 µL of uPA positive control solution 
to each well.  Incubate 15-30 min at 37°C. 

5. Rehydrate the Chromogenic Substrate with 2 mL deionized H2O.  Store 
reconstituted substrate at 2° to 8°C. 

6. Add 20 µL of the Chromogenic Substrate to each well. 

7. Incubate at 37°C for 2 hours.  Note: Longer incubation is required for 
samples with low PAI levels. 

8. Read Absorbance on a standard microplate reader at 405 nm. 
 

Standard Curve 
The following table shows volumes to be used to make a standard curve with the 
enclosed PAI-1 positive control.  This table should be used as a reference only. 

PAI Pos. 
Control 

(µL) 

uPA Pos. 
Control 

(µL) 

Deionized 
H2O  
(µL) 

Assay 
Buffer 
(µL) 

Assay 
Substrate 

(µL) 

Total 
Volume 

(µL) 
80 10 70 20 20 200 
40 10 110 20 20 200 
20 10 130 20 20 200 
10 10 140 20 20 200 
5 10 145 20 20 200 

2.5 10 147.5 20 20 200 
1.25 10 148.75 20 20 200 
0.0 10 150 20 20 200 
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Storage 
Store kit materials at -20°C for up to 12 months.  Store reconstituted 
chromogenic substrate at 2° to 8°C. 
 

Calculation of Results 

Optical Density values obtained with the Millipore PAI Activity Assay Kit 
may be compared with known standards or other test samples to obtain relative 
activities.  PAI-1 Positive Control provided with the kit is useful for quantitative 
purposes and it contains a mixture of the active and latent forms, with  > 45% of 
active form.  Recombinant PAI-1 protein without carrier BSA is available 
separately as Cat. No. CC4075. 

The following charts illustrate typical results upon dilution of the PAI-1 Positive 
Control contained in the kit.  One should use the data below for reference only.  
This data should not be used to interpret actual assay results. 

Inhibition of uPA by PAI-1 
(10 Units of uPA)
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Activated PAI-1 Assay Standard Curve 
(2 hr Incubation, 10 Units of uPA)
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Warranty 
 

EMD Millipore Corporation (“EMD Millipore”) warrants its 
products will meet their applicable published specifications 
when used in accordance with their applicable instructions 
for a period of one year from shipment of the products. EMD 
MILLIPORE MAKES NO OTHER WARRANTY, 
EXPRESSED OR IMPLIED.  THERE IS NO WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE.  The warranty provided herein 
and the data, specifications and descriptions of EMD 
Millipore products appearing in EMD Millipore’s published 
catalogues and product literature may not be altered except 
by express written agreement signed by an officer of EMD 
Millipore.  Representations, oral or written, which are 
inconsistent with this warranty or such publications are not 
authorized and if given, should not be relied upon. 

 
In the event of a breach of the foregoing warranty, EMD 
Millipore Corporation’s sole obligation shall be to repair or 
replace, at its option, the applicable product or part thereof, 
provided the customer notifies EMD Millipore Corporation 
promptly of any such breach.  If after exercising reasonable 
efforts, EMD Millipore Corporation is unable to repair or 
replace the product or part, then EDM Millipore shall refund 
to the Company all monies paid for such applicable Product. 
EMD MILLIPORE CORPORATION SHALL NOT BE 
LIABLE FOR CONSEQUENTIAL, INCIDENTAL, SPECIAL 
OR ANY OTHER DAMAGES RESULTING FROM 
ECONOMIC LOSS OR PROPERTY DAMAGE SUSTAINED 
BY ANY COMPANY CUSTOMER FROM THE USE OF ITS 
PRODUCTS. 
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             Unless otherwise stated in our catalog or other company documentation 

accompanying the product(s), our products are intended for research use 
only and are not to be used for any other purpose, which includes but is 
not limited to, unauthorized commercial uses, in vitro diagnostic uses, ex 
vivo or in vivo therapeutic uses or any type of consumption or application 
to humans or animals. 

 
 
(c) 2009 - 2016: Merck KGaA, Darmstadt. All rights reserved. No part of 
these works may be reproduced in any form without permission in writing 
 

 

 

 

 

 

 

 

 

 

 

 

Cat. No. ECM610 

August 2016 
Version 7: 41229 

 

 


	PAI Activity
	Assay Kit
	Introduction
	Test Principle

	Application
	Kit Components
	Materials Not Supplied

	PAI-1 Activation
	1. PAI-1 positive control is provided at a concentration of 0.050 µg/µL with 0.1% BSA.  The PAI-1 positive control exists in both an active and latent form.  To fully activate the latent PAI-1, the PAI-1 standard must be incubated with Activation Buff...
	Assay Instructions
	Standard Curve
	The following table shows volumes to be used to make a standard curve with the enclosed PAI-1 positive control.  This table should be used as a reference only.
	Storage
	Store kit materials at -20 C for up to 12 months.  Store reconstituted chromogenic substrate at 2( to 8(C.
	Calculation of Results
	Optical Density values obtained with the Millipore PAI Activity Assay Kit may be compared with known standards or other test samples to obtain relative activities.  PAI-1 Positive Control provided with the kit is useful for quantitative purposes and i...
	The following charts illustrate typical results upon dilution of the PAI-1 Positive Control contained in the kit.  One should use the data below for reference only.  This data should not be used to interpret actual assay results.
	References
	Warranty

