
An Alternative Approach to Quantitative Protein Profiling: 
Differential 2D Fluorescence Gel Electrophoresis (DIGE) 

 
 

Outline of Approach 
1. Extract proteins from control and experimental cells/tissues. 
2. In vitro label control with Cy-3 and experimental proteins with Cy-5 

dyes which have been matched with respect to charge and mass - 
with single positive charge of the dye replacing the charge lost by the 
modified lysine or N-terminus of protein. 

3. Cy-3 and Cy-5 labeled proteins co-migrate - with the dye label adding 
approximately 580 Da to proteins in each sample. 

4. Mix control and experimental samples together and subject to 2D gel 
electrophoresis.  Replicate samples required for statistical analysis of 
results. 

5. Optional (recommended) use of a third dye (Cy-2) as an internal 
(pooled control + experimental) standard to permit normalization of 
multiple gels and for internal normalization.  

6. Use Amersham Typhoon 9400 Imager to scan gels (while still held 
between glass plates) at 2-3 wavelengths. 

7. Use Amersham DeCyder software package to quantify ratio of 
expression of proteins from control versus experimental samples. 

8. DeCyder software automatically outputs a listing of statistically 
significant differences in protein expression including t-test values, 
using the Cy-2 internal standard. 

9. A major advantage of use of fluorescence dyes is their 4-order of 
magnitude linear response range - which compares to only about 1 
order of magnitude range for silver or CB staining. 



 
Additional Information on the DIGE Approach to 

 Protein Profiling 
Limit of detection of differential 

 protein expression 1.3 fold above background 

Dye linkage chemistry N-Hydroxy-succinimide (NHS) 
linkage to primary amines 

Approximate MW of CyDye DIGE 
fluors 580 Da 

Labeling stoichiometry On average, 3% of protein will 
have one dye molecule attached 

Limit of detection for quantifying 
protein ratios 

Similar to silver staining, from 
0.25 - 0.95 ng or 5 -19 fmol  

of a 50 kD proteina, d 

Dynamic range  104 as compared to only about 
101 for CB of silver staininga 

Maximum number of spots likely 
to be quantified/gel with high 

protein load 
>1,050b  

Approximate system cost with gel 
electrophoresis set-up, scanner, gel 
picker, start-up reagents, and one 

software license 

$300,484 

Additional software license cost $22,000 each license 
Service contract cost/year $29,490 

Supply cost/gel assuming 3 dye 
labeling and post-staining of 26 x 

20 cm gels with SYPRO Ruby 
$149/gel 

Supply cost/gel assuming 2 dye 
labeling and post-staining of 26 x 

20 cm gels with SYPRO Ruby 
$120/gel 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(Above figure kindly provided by Amersham Inc.)

Blue = more highly expressed in control E. coli  =  repressed by treatment with 
benzoic acid 
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