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In-gel Protein Digestion for MS Analysis
Protein spots/bands that have been resolved by electrophoresis can be subject to 
further analysis using Mass Spectrometry (MS).  Digestive enzymes such as lysyl 
endopeptidase and trypsin are used to fragment target proteins within the excised 
gel sample in preparation for MS analysis.  Proteins can be identified by analysing 
the peptides resulting from the in-gel digestion and provide additional information 
regarding post-translation modifications.

Wako offer a range of Mass Spectrometry and sequencing grade enzymes for 
proteome analysis including:

Lysyl Endopeptidase - Targets the C terminal of Lysine (Lys) (L) 
Originally the source of this enzyme was indicated as Achromobacter lyticus based 
on physiological and morphological properties of the bacteria, but the 16SrDNA 
sequence has been confirmed as highly homologous to that of Lysobacter.  
Mass Spectrometry Grade.
Activity: 0.03-0.07 AU/Vial

Trypsin - Cleaves the C terminals of Lys and Arginine (Arg)(R), except when followed 
by proline (Pro)(P)
The origin of this enzyme is porcine pancreas.  
Mass Spectrometry Grade.
Activity: minimum of 145000 units/mg protein.

Endoproteinase Asp-N - Targets the N terminal of Aspartic Acid (Asp)(D)
Also known as neutral protease, this enzyme is sourced from Pseudomonas fragri 
mutant strain. 
Sequencing Grade.
Specific Activity: minimum of 20000 units/mg protein

Endoproteinase Glu-C - Cleaves the C-Terminals of Glutamic Acid (Glu)(E) and Asp 
Also known as V8 protease, this enzyme is derived from Staphylococcus aureus V8 strain.   
Sequencing Grade.
Activity: minimum of 15 units/mg protein

Ordering Information
Cat. No. Description Pack Size
125-05061 Lysyl Endopeptidase MS Grade 5 x 20µg

202-15951 Trypsin MS Grade 5 x 20µg

056-05921 Endoproteinase Asp N 2µg

050-05941 Endoproteinase Glu C 50µg

MALDI-TOF MS of rabbit phosphorylase – excised 
from gel and digested with lysyl endopetidase 
before preparation for MS analysis.
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Research
Combined Trypsin and Lysyl Endopeptidase Digest
Trypsin (Tp) and Lysyl Endopeptidase (Lep) can be used independently but 
may be used together to give improved protein fragmentation. Shown below, 
comparison of MALDI-TOF MS analysis of bovine serine albumin prepared by 
Tp. Lep and compbine Tp + Lep treatment. Samples of bovine serum albumin 
(100ng) were resolved by SDS-PAGE and the resulting band subject to in-gel 
digestion  with the indicated enzymes. The digests were then analysed using 
MALDI-TOF MS (Table 1; Figure 1). The results indicate there are very few 
missed cleavages following Lep digestion. Also that concomitant use of Tp 
with Lep results in fewer missed cleavages and an increase in the number of 
identified peptides when compared to treatement with Tp alone.

Tp Lep Lep + Tp

Cleavage site C terminal of Arg 
and Lys

C terminal of Lys C terminal of Arg 
and Lys

Missed cleavage (Rates of missed 
cleavage) *1

Many (8%) Very few (0%) Few (3%)

No. of identified peptides 17 19 22
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For more information, visit our website at www.alphalabs.co.uk/proteomics
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Table 1. Comparison of Tp, Lep and Lep + Tp

*1 The value resulted from subtracting the coverage obtained were performed 
with missed cleavage ) from that obtained with missed cleavage 1. Coverage 
is the percentage of peptides obtained after in-gel digestion in the whole 
sequence.

Figure 1. Comparison of the mass spectra of (a) Trypsin (Tp) and (b) Lysyl 
Endopeptidase (Lep) + Tp.  The peaks at m/z 2000 were obtained after 
digestion with Lep + Tp, but not with TP alone.  Thus indicating improved 
sequence coverage using both enzymes.  
[Data provided by Dr Y. Wada, Osaka Medical Centre and Research Institute for Maternal and Child Health].


