
IMPROVED CHARACTERIZATION TOOL: 
NOVEL COMPOUND (RapiGest™ SF)  
SIGNIFICANTLY IMPROVES TRYPSIN  

DIGESTION OF A MONOCLONAL ANTIBODY 

ABSTRACT — 
 
This study evaluated a novel commercially available 
protein denaturing compound, RapiGest™ SF 
(Waters Corporation, Milford, MA, USA), against a 
historically used denaturant, guanidine hydrochlo-
ride (GHCl).  The effects of denaturant concentration 
and pH on the digestion efficiency of trypsin on a 
monoclonal antibody (mAb) were evaluated.  Both 
denaturants resulted in comprehensive peptide maps 
(92 % amino acid sequence coverage), however the 
GHCl required an increase in pH to 8.5 to achieve 
a similar digestion efficiency as with RapiGestTM SF 
at pH 7. In addition, the 2M GHCl digest exhibited 
a greater number of peptides not predicted by the 
cDNA sequence. Not only did a 24-hour trypsin 
digest with 0.1% RapiGest™ SF (w/v) at pH 7 pro-
vide a well resolved peptide map, but significantly 
shorter digestion times also produced useful peptide 
maps. 
 
INTRODUCTION— 
  
Denaturation of proteins has become essential for 
many analytical methods.  The most common dena-
turants are: GHCl, urea and sodium dodecylsulfate 
(SDS).  Unfortunately these reagents often introduce 
undesired chemical modifications, interfere with 
subsequent sample preparation steps, reduce prote-
olytic digestion efficiency and negatively impact 
analysis.  Thus, use of these reagents often require 
additional removal steps. 

      A recent commercially available compound, 
RapiGest™ SF (Waters Corporation, Milford, MA, 
USA), appears to virtually eliminate the unwanted 
side effects incurred by the historically used       
denaturation agents.  In this study, the efficiency of 
trypsin digestion on a mAb in the presence of 
RapiGest™ SF and GHCl were compared.  

 

EXPERIMENTAL –  
 
Method-  The mAb was suspended in formulation 
buffer at a concentration of 1 mg/ml, pH 7.0.   
Lyophilized trypsin was reconstituted to 1 mg/ml 
with resuspension buffer supplied by vendor.  An   
8M GHCl solution was prepared in a 50 mM     
Tris-Base solution and adjusted to pH 7 and 8.5 
with 3 N HCl.  Lyophilized RapiGest™ SF was  
reconstituted with: 50 mM NH4HCO3 (pH 7) and 
50 mM Tris-HCl (pH 8.5) to make stock solutions of 
0.5 – 1.0% (w/v). 
 
Denaturation- 8 M GHCl or stock RapiGest™ SF 
was added directly to mAb at volumes sufficient to 
dilute the denaturants to the concentrations investi-
gated.  RapiGest™ SF samples were incubated at 
37  °C for two minutes after addition. 

Antibody Digestion- Immediately after denatur-
ant addition, trypsin was added to achieve a 1:20 
E:S ratio and a headspace layer of Argon was 
added to digests.  All digestions were carried out at 
37 °C.  During digestion times ranging from 20-
minutes to 48-hours, aliquots  were removed, 
quenched by addition of trifluoroacetic acid (TFA) 
and analyzed by LC-MS. 

Equipment-  A HPLC system was interfaced into a    
Waters Micromass® Q-Tof 2 mass spectrometer. 
Peak identification was made by matching experi-
mentally observed masses to those predicted by the 
cDNA sequence of the mAb. 
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DATA INTERPRETATION-  
 
Denaturant pH Study-  
 
• Trypsin digestion efficiency in the presence of GHCl significantly improved as pH increased, 

with optimal digestion achieved using 2M GHCl, pH 8.5 (Figure 1.) 
•  Increased pH (> 7) did not change trypsin digestion efficiency in the presence of 0.1%          

RapiGest™ SF(w/v) (Figure 2.) 
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Figure 1. Effect of pH on 2M GHCL (24 Hour Digest) 

 Figure 2. – Effect of pH on 0.1% RapiGest™ SF (w/v) (24 hour digest; peaks labeled with identified peptides) 



DATA INTERPRETATION-  
 
RapiGest™ SF Concentration Study- 0.1% RapiGest™ SF (w/v) provided the most efficient      
digestion (Figure 3.) 
RapiGest™ SF Digest Time Study- Although digestion was observed after 20-minutes, 24-hours 
showed the best resolved peptide map (Figure 4.) 
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Figure 3. Effect of RapiGest™ SF Concentration (60 Minute Digest) 

Figure 4. Time Study 0.1% RapiGest™ SF, pH 7 (w/v) 



DATA INTERPRETATION-  
 
GHCL Digest vs. RapiGest™ SF- 
 

• 2 M GHCl required a pH increase to 8.5 to achieve similar digestion as 0.1% RapiGest™ SF (w/v) at pH 7. 
• 2 M GHCl, pH 8.5 digest showed additional peaks not observed in the 0.1% RapiGest™ SF (w/v) at pH 7 

digest (Figure 5, Arrows) 
• Additional peaks observed in 2M GHCL, pH 8.5 digest do not match peptides predicted by the cDNA se-

quence. 
• Preliminary analysis identified 49 of  60 predicted peptides (Figure 5 Peak labels), providing 92% of total  

amino acid sequence coverage. 
 

0.1% RapiGest™SF, pH 7 (w/v) 

2 M GHCl, pH 8.5 

Figure 5. 0.1% RapiGest™ SF, pH 7, vs. 2M GHCL, pH 8.5 (24 Hour Digest), peaks labeled with identified 
peptides. 



CONCLUSIONS-  
 
• A peptide map was achieved with 2 M GHCl, but this required an increase in pH to 8.5.  Additionally, these 

conditions showed significant numbers of peptides not predicted by the sequence. 
•  Use of 0.1% RapiGest™ SF (w/v), pH 7 provided a well resolved peptide map with minimal labor require-

ments.  While digestion was observed in minutes, 24-hours provided better resolution of several peptides.  
These conditions allow comprehensive peptide maps to be generated in an environment that may signifi-
cantly limit post-translational modifications. 

  
FUTURE PLANS- 
 
To confirm the disulfide bond identifications it will be necessary to develop reduction conditions.  Additionally, 
other proteolytic enzymes will be evaluated to increase sequence coverage and to further characterize this mono-
clonal antibody. 
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