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This Application note serves as a guide for using the 
Transcreener® GDP Assay to detect the activity of guanine 
nucleotide exchange factors (GEFs) based on their stimulation 
of steady state GTPase activity. As an example, an assay was 
developed using Dbs, a Rho-specific guanine nucleotide 
exchange factor (RhoGEF) in combination with two 
monomeric GTPases, CDC42 and RhoA. 

The Transcreener GDP HTS Assays rely on direct 
immunodetection of GDP with a far-red readout in a simple 
mix-and-read format.  The assays are available in three 
different detection modes: fluorescence polarization (FP), 
fluorescence intensity (FI), and time-resolved Forster 
resonance energy transfer (TR-FRET).  

Figure 1. Transcreener assays are the only direct GDP detection method 
available. GDP displaces the tracer from a highly specific monoclonal antibody, 
resulting in a change in fluorescence. Fluorescence polarization (FP), time 
resolved FRET (TR-FRET) and fluorescence intensity (FI) formats are available.  
All three formats are homogenous, mix and read assays. The use of red-shifted 
tracer minimizes compound interference. 

Monomeric small Ras/Rho GTPases serve as molecular 
switches by cycling between an inactive GDP-bound 
conformation and an active GTP-bound conformation. 
Activated GTPases generally stimulate cell growth and 
migration, and constitutively activated mutants can be 
oncogenic (e.g., K-Ras).  Small GTPases generally bind GDP and 
GTP with extremely high affinity (dissociation constants in the 
nanomolar range or lower), and GDP dissociation is usually the 
rate-limiting step in the GTPase catalytic cycle.  The role of  
GEFs, therefore, is to bind to GTPases and accelerate the 
dissociation of GDP, enabling regeneration of the GTP-bound 
activated form of the protein.     

Because of their role in small GTPase signaling, GEFs are being 
investigated as drug targets for cancer and other diseases.  

Here we show an example of how the Transcreener GDP Assay 
can be used to measure the GEF-dependent stimulation of 
steady-state GTP hydrolysis activity of small GTPases using 
Dbs as a GEF for CDC42 and RhoA. 

The general process for GEF assay development is comprised 
of the following three steps:  
 

1. Select a concentration of GTPase that produces a small but 
clearly detectable signal in the Transcreener GDP Assay. 

2. Titrate in the GEF to determine the concentration that 
yields a robust signal in the linear velocity region (<20% 
conversion of GTP to GDP). 

3. Confirm the assay window at the optimal GTPase and GEF 
concentrations and perform assays alongside control 
reactions lacking GEF to indicate the presence of non-
specific inhibitors. 

 Materials 

 Black, Non-Binding,LV volume 384 well plate (Catalog #    
4514, Corning) 

 Transcreener GDP Assay (Catalog # 3009, # 3014, # 3021)  
 CDC42 and RhoA protein (Expressed and purified at 

BellBrook Labs) 
 hDbs protein (Catalog # GE01, Cytoskeleton) 
 GTPase buffer (20 mM Tris, pH7.5, 1 mM EDTA, 10 mM 

MgCl2, and 0.01% Brij 35)  

Protocol 

I.  Perform GTPase titration to determine the optimal 
concentration of enzyme to use. 

1) Prepare a dilution series of CDC42 and RhoA, with final 
concentrations ranging from 300 ng/µL to 0 ng/µL. Dilute 
CDC42 or RhoA two-fold, adding 7.5 μL enzyme aliquots 
to wells containing 7.5 μL GTPase buffer.  

2) Initiate the reaction by adding 2.5 μL of 4 μM GTP to each 
concentration series sample.  Mix well. The final 
concentration should be 1 μM GTP in each 10 μL 
reaction. To prepare controls, add buffer alone to a 
dilution series.  

3) Immediately add 10 μL of detection mix, which is 
comprised of 4 nM GDP Alexa 633 tracer and 2.08 μg/mL 
GDP antibody. Mix well. The resulting final 
concentrations are 2 nM tracer and 1.04 μg/mL of 
antibody in each 20 μL reaction. 
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4) Incubate the plate at 30˚C. Read the plate every 30 

minutes using an instrument capable of measuring 
fluorescent polarization at 633 nm excitation and 670 nm 
emission. 

Analyze the data using GraphPad Prism. Identify the optimal 
concentration of GTPase, which is defined as the 
concentration that produces minimal intrinsic GTPase activity 
(< 50 mP) after three hours.
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Figure 2. CDC42 and RhoA enzyme titration in the presence of 1 μM GTP. A 
concentration of 2 ng/μL (CDC42) and 4 ng/μL (RhoA) was determined to be 
optimal for the GEF assay based on this titration. 

II.  Perform GEF (Dbs) titration to determine the optimal 
enzyme concentration to use. 

1) Prepare a dilution series of Dbs, with final concentrations 
ranging from 500 nM to 0 nM. Dilute the Dbs two-fold,  
adding 7.5 μL enzyme aliquots to wells containing 7.5 μL 
GTPase buffer.  

2) Add the GTPase by aliquoting 2.5 μL of either 8 ng/μL of 
CDC42 (8 ng/μL stock)or 16 ng/μL of RhoA to each 
reaction in the dilution series.  Mix well. The final 
concentration will be 2 ng/μL (CDC42) or 4 ng/μL (RhoA) 
in the 10 μL reactions. To prepare controls, add buffer 
alone to a dilution series. 

3) Immediately add 10 μL of detection mix comprised of 1 
μM GTP, 4 nM GDP Alexa 633 tracer, and 2.08 μg/mL of 
GDP antibody. Mix well. The final concentrations will be 1 
μM GTP, 2 nM tracer and 1.04 μg/mL of antibody in each 
20 μL reaction. 

4) Prepare a standard curve that mimics enzymatic 
conversion of 1 μM GTP to GDP in GTPase buffer.  Add 10 
μL of the standards to the same plate.  

 
Note: For detailed instructions on how to prepare and analyze a standard 
curve, please refer to the Transcreener GDP FP Assay technical manual. 

5) Incubate the plate at 30˚C. Read the plate every 30 
minutes using an instrument capable of measuring 
fluorescent polarization at 633 nm excitation and 670 nm 
emission. 

6) Analyze the data using GraphPad Prism.  
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Figure 3. Dbs titration in the presence of 1 μM GTP with CDC42 and RhoA. 
The raw polarization values were converted into GDP using a 1 μM GTP/GDP 
standard curve. A linear correlation is observed between time and level of 
GDP produced.  

III.  Determine the GEF rate for Dbs. 

To determine the GEF rate (µmol GDP/mg/min), calculate the 
slope of RhoA and CDC42 in the presence of Dbs.   

GEF Rate GEF Enhancement
CDC42 6.35E-04 ± 0.00008657

CDC42+Dbs 3.16E-03 ± 0.0002442 5X
Rho 6.34E-04 ± 0.00008657

Rho+Dbs 2.1E-03 ± 0.0001396 3.3X  

Table 1. Table showing GEF enhancement of GTPases CDC42 and RhoA upon 
treatment with Dbs. 

 

 

  



 
 
 

 
 

Summary 

In this Application Note, we demonstrate a simple protocol 
determining the steps required to develop a GEF assay using 
the Transcreener® GDP Assay.  

 

 

 

 
 

Ordering Information 

Please visit www.bellbrooklabs.com or contact BellBrook Labs for  
Transcreener® Assay product pricing.   
Custom quotes are available for bulk orders.   

 
Phone Orders: 608.443.2400     
  
Toll-Free:   866.313.7881   
 
Fax Orders: 608.441.2967   
 
 

Technical Information 

 
For technical information, please contact:    
 
Meera Kumar, Applications Scientist 
 
Tel: 608.443.2400  
 
Toll-Free: 866.313.7881 

  
 Email: meera.kumar@bellbrooklabs.com 
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