
• Sensitive protease detection

• P or P´ compatible technology

• Bioluminescent readout

Protease-Glo™ Assay
Interrogate Your Protease of Interest



Benefits
• �Flexible: For proteases with and without P´ requirements

• �Avoid Fluorescent Background Problems: Physical and 
chemical features of luminescence overcome compound 
screening problems due to fluorescence interference

• �Greater Sensitivity: Ease and dynamic range of luminescence

• �Open Platform System: Create your own protease substrates 
using standard molecular biology techniques, no chemical 
synthesis required

• �Interrogate Sequences: Determine optimal protease 
recognition sequences or effects of amino acid substitutions

• �Web Application: Make proper oligo design fast and easy;  
simply enter your amino acid sequence of interest 

Description
The Protease-Glo™ Assay (a-f) is a novel method to detect and 
measure protease activities using a genetically engineered 
firefly luciferase and represents one example of the GloSensor™ 
platform technology (1). The assay uses a circularly permuted 
firefly luciferase, the GloSensor™-10F protein, with a protease 
recognition site as the protease substrate (Figure 1). This assay 
system allows rapid generation of protease substrates through 
molecular cloning and coupled transcription/translation cell-free 
expression, enabling the easy evaluation of protease function. 
Oligonucleotides encoding a protease recognition sequence are 
designed and cloned into the GloSensor™-10F gene located on a 
linearized vector. The GloSensor™ protein containing the protease 
site of interest is then synthesized in a cell-free protein expression 
system and subsequently used as a protease substrate. Cleavage 
of the protease recognition sequence leads to activation of the 
GloSensor™ protein and light emission (Figure 1). The level  
of luminescence correlates to protease activity (3). The  
Protease-Glo™ Assay has the advantage of a bioluminescent 
readout, which provides easy quantitation, high sensitivity and  
wide dynamic range (1–3).

Check out the Protease-Glo™ Assay Design Tool at:  
www.promega.com/techserv/tools to see how to design oligos 
for cloning your protease recognition site into the pGloSensor™-10F 
Linear Vector.

Applications:
• �Compare related proteases (e.g., viral strains) against the  

same substrate 

• �Determine protease substrate specificity—length of essential 
sequence and which specific amino acids are essential

• �Screen for protease inhibitors and determine IC
50 

ranking
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Figure 1. Modulation of firefly luciferase with a polypeptide linker 
between the N- and C-termini. Panel A. To generate the GloSensor™ 
protein, new N- and C-termini were created at amino acids 234 and 233, 
respectively. The protein-coding region of this circularly permuted firefly 
luciferase is carried on the pGloSensor™-10F Linear Vector. Panel B. 
Insertion of a protease recognition sequence between the native N- and 
C-termini of firefly luciferase greatly reduces luciferase activity while 
cleavage of the sequence by the cognate protease activates the  
luciferase enzyme. 

Figure 2. Examples of GloSensor™[protease site] activation by 
protease digestion. Seven different GloSensor™[protease site] proteins 
with protease recognition sequences for the indicated proteases were 
activated 150-1,250 fold upon proteolysis. A GloSensor™[42AA] protein 
containing a 42-amino acid sequence and the full-length firefly luciferase 
protein were created and used as controls. Additional experimental 
procedures can be found in the Protease-Glo™ Assay Technical Manual 
#TM303.

76
14

M
A

Lu
m

in
es

ce
nc

e 
(R

LU
)

HIV-
1

Cas
pa

se
-3

Cas
pa

se
-8

SARS
TE

V

Gran
zy

me B PSA
42

AA

Lu
cif

era
se

10

100

1,000

10,000

100,000

1,000,000

10,000,000

100,000,000

1,000,000,000 No protease digestion

Protease digestion

Design Concept for Protease-Glo™ Assay

Detection of Protease Activities



Protease-Glo™ Assay

Figure 4. GloSensor™[TEV] protein activation by ProTEV 
Protease digestion. Plasmid DNA encoding the GloSensor™[TEV] 
protein was transcribed and translated using the TnT® SP6 High-
Yield Master Mix; a no-DNA control was performed in parallel. 
Following expression, 15μl of the TnT® reaction was combined with 
15μl of 2X ProTEV Buffer (100mM HEPES [pH 7.5], 1mM EDTA, 
2mM DTT) with or without ProTEV Protease (10 units). Panel A. 
Luminescent  signal was measured by mixing an aliquot of each 
TnT® reaction with Bright-Glo™ Assay Reagent in triplicate and 
incubating for 5 minutes at room temperature. Luminescence was 
measured using a GloMax® 96 Microplate Luminometer.  
Panel B. The GloSensor™[TEV] protein and no-DNA control reaction 
were labeled using FluoroTect™ Green

Lys
 tRNA, size fractionated 

and visualized on a gel. Note that after ProTEV digestion, the 
smaller 36kDa and 25kDa protein fragments become visible (lane 
2). Additional experimental procedures can be found in the 
Protease-Glo™ Assay Technical Manual #TM303.

Figure 3. Overview of the Protease-Glo™ Assay. Oligonucleotides 
encoding the protease recognition sequence of interest are designed 
and cloned into the pGloSensor™-10F Linear Vector. The resulting 
GloSensor™[protease site] protein is expressed in a cell-free protein 
expression system and interrogated with the cognate protease.  
The Bright-Glo™ Assay Reagent is then added to an aliquot of the  
protease digestion reaction, and luminescence is measured.
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light output correlates with protease activity

5´-GCT AGC GAG AAC CTG TAC TTC CAG AGC GGA TCT-3´
3´-CGA TCG CTC TTG GAC ATG AAG GTC TCG CCT AGA-5´

1. Design and ligate annealed oligonucleotides
    into pGloSensor™-10F Linear Vector

2. Synthesize GloSensor™-10F protein using 
    cell-free protein expression method

3. Assemble protease reaction (+ protease) 
    using GloSensor™-10F protein as substrate

4. Add Bright-Glo™ Reagent & read luminescence
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Ordering Information
Product 	 Size 	 Cat.#
Protease-Glo™ Assay 	 1 kit 	 G9451

Includes:
• 200μl Rapid Ligation Buffer
• 100 units T4 DNA Ligase
• 1.0μg pGloSensor™-10F Linear Vector
• 1ml Oligo Annealing Buffer
• 1.25ml Nuclease-Free Water
• 300μl TnT® SP6 High-Yield Wheat Germ Master Mix
• 10ml Bright-Glo™ Assay Buffer
• 1 vial Bright-Glo™ Luciferase Assay Substrate
• 15μg pGloSensor™-10F[TEV] Control Plasmid (150ng/μl)
• 1,000 U ProTEV Protease (10U/μl)
• 1ml ProTEV Buffer, 20X
• 250μl DTT, 100mM
• 1 Protocol
Storage Conditions: Store all components at –20°C, except the TnT® SP6  
High-Yield Wheat Germ Master Mix, which must be stored at –70°C.

Available Separately
Product 	 Size 	 Cat.#
pGloSensor™-10F Linear Vector 	 1μg 	 G9461

(a) �READ THIS FIRST BEFORE OPENING PRODUCT 
The sale of this product and its use by the purchaser are subject to the terms of a limited use label license, the full text of which is shipped with this product and also available at: www.promega.com\LULL. 
That text must be read by the purchaser prior to opening this product to determine whether the purchaser agrees that all use of the product shall be in accordance with the license terms. If the purchaser is 
not willing to accept the terms of the limited use label license, Promega is willing to accept the return of the unopened product and provide the purchaser with a full refund. However, if the product is opened 
for any reason, then the purchaser agrees to be bound by the terms of the limited use label license. 

(b) Australian Pat. No. 2001 285278 and other patents pending.
(c) ��NOT FOR USE IN ASSAYING LUMINESCENCE IN LIVING CELLS OR ANIMALS—For use in living cells or animals contact Promega regarding the availability of licenses. 

For research use only. The terms of the limited license conveyed with the purchase of this Product are as follows: Researchers may use this Product, and its derivatives, modifications, components and 
progeny (collectively, the “Derivatives”) in their own research solely for the extracellular (in vitro) detection or determination of protease activity. Researchers shall have no right to modify or otherwise create 
variations of the nucleotide sequence of the circularly permuted luciferase reporter (Reporter) of the Product and Derivatives except that researchers may clone heterologous DNA sequences via addition 
of oligonucleotides at the site corresponding to the free ends of the linearized Product. In addition, researchers must either: (1) use reagents purchased from Promega Corporation for all (a) determinations 
or detections of luminescence activity, (b) extracellular transcription of DNA sequences, and (c) extracellular translation of transcripts, resulting from the research use of the Product and Derivatives; or (2) 
contact Promega to obtain a license for any and all other use of the Product and Derivatives including, without limitation, use in conjunction with reagents not purchased from Promega. For use of this product 
for purposes other than protease determination or detection, contact Promega for written authorization. Researchers may transfer Derivatives to others provided that recipients agree to be bound by the 
conditions of this label license prior to such transfer. No reach-through payments shall be owed to Promega relating to an organization’s commercialization of products that are the discoveries resulting from 
the research use of this Product or Derivatives, provided that such products of the organization do not fall within the scope of the valid claims of any issued patents assigned or licensed to Promega, or that 
such commercialization would not be a violation of the terms of this label license. No other use of this Product or Derivatives is authorized without the express written consent of Promega. If the purchaser/
recipient is not willing to accept the conditions of this limited use statement, Promega will accept the return of the unopened Product and provide the purchaser/recipient with a full refund. However, in the 
event this Product is opened, then the purchaser/recipient agrees to be bound by the conditions of this limited use statement. (

d) �The method of recombinant expression of Coleoptera luciferase is covered by U.S. Pat. Nos. 5,583,024, 5,674,713 and 5,700,673. A license (from Promega for research reagent products and from  
The Regents of the University of California for all other fields) is needed for any commercial sale of nucleic acid contained within or derived from this product.

(e) Licensed under U.S. Pat. No. 5,910,628. 
(f) Licensed for research and laboratory use only under U.S. Pat. No. 5,547,862.

© 2008 Promega Corporation. All Rights Reserved.
GloMax and TnT are registered trademarks of Promega Corporation. Bright-Glo, FluoroTect, GloSensor, pGloSensor and Protease-Glo are trademarks of Promega Corporation. Products may be covered by 
pending or issued patents or may have certain limitations. Please visit our Web site for more information.
All prices and specifications are subject to change without prior notice.
Product claims are subject to change. Please contact Promega Technical Services or access the Promega online catalog for the most up-to-date information on Promega products.


