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Conclusions
Although this program was primarily developed for MALDI-TOF MS, it can be used for other mass 
spectrometry techniques as well. As the program is written in Python language and is released under 
GNU General Public License, it is portable to many computer platforms and has a good potential to 
be easily modified or extended by module of specific need. Source code and binary 
distributions for MS Windows and Mac OSX 10.4 can be downloaded from the mMass web page 
http://mmass.biographics.cz/.

Compare peaklists tool
Using Compare peaklist tool, multiple peaklists can be easily 
compared with the main one.
Module can help to identify keratin or trypsin autolysis 
contaminants after in-gel digestion, comparison of different 
analogical experiments etc.

Check differences tool
This module generates a table of differences among all the peaks 
from given peaklist.
Calculated differences can be automatically compared with all of 
the available modifications, amino acids, calculated dipeptides or 
with a specified value or formula.
Matched differences are highlighted in the table and additional 
information are shown in the module's control panel.
This module can help to analyse fragmentation spectra, spectra 
after peptide synthesis, post-translational modification search etc.

Peptide fragmentation tool
Peptide fragmentation tool generates a table of all common 
peptide fragments from a previously defined sequence. (Available 
fragments: i, a, a-NH3, a-H2O, b, b-NH3, b-H2O, c, x, y, 
y-NH3, y-H2O, z; with charge 1+ or 2+)
In addition, a table of internal fragments is also generated. 
(Available fragments: int., int.-CO, int.-NH3, int.-H2O)
Generated data from this module can be easily compared with 
current peaklist.

Data processing tools
Internal calibration is a common type of calibration using internal 
references as the standards. Long list of internal reference values 
is available; any new list can be added easily.
Statistical calibration, sometimes called “self-calibration” is a 
special method for peptide mass spectra. It does not need any 
internal reference peak in the spectrum. It is based on the fact 
that monoisotopic masses of peptides are distributed in a very 
regular way (ref. 1, 2).
For both, internal and statistical calibration methods, linear or 
quadratic fitting can be used. Calibration plot can help to review 
calibration result before applying to the data.

Sequence editor
In the Sequence editor one can define a protein or peptide 
sequence which is used in other mMass modules and tools.
Sequence can be typed manually or imported from a file (mSD, 
ASCII, FASTA).
Any global or residual modification of the amino acids can be set.
Basic information about whole sequence as well as about current 
selection are shown in the editor's control panel.
Some additional tools are available for sequence analysis:

Search for Mass – to search for specified mass in the sequence;
Search for Sequence – to search for specified sub-sequence or 
sequence pattern using regular expression syntax;
Sequence Converter – to convert sequence from different 
representations.

Protein digest tool
Protein digest tool can be used for in silicio generation of 
proteolytic peptides resulted from cleavage of defined protein 
sequence by a specific enzyme or chemical agent.
All possible combinations of modifications in the sequence can be 
also calculated.
Data generated in this module can be easily compared with 
current peaklist within specified tolerance.

Mass spectrum tool
There are two methods available for peak labelling - Label Point 
and Label Peak. Label Peak method uses classical centroid with a 
user defined height.
Mouse, keyboard or combination of both can be used for 
user-friendly and fast spectrum manipulation (move, shift, scale, 
zoom etc.).
Distances in the spectrum can be measured directly using mouse.
Up to 9 additional spectra can be loaded simultaneously to 
current document to check any differences effectively.
Any position in the spectrum as well as any peak from the peaklist 
panel can be highlighted within selected zoom.

Data input
Data can be imported from the simple ASCII format with m/z and intensity values as well as from the native 
formats of several instruments or mzData format.
In  the cases where the raw spectrum data are not available, peaklist can be made manually.
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INTRODUCTION: Current development of the new tools for mass spectrometric data analysis tends to 
higher level of automation and high throughput analysis. On the other hand, there are still many tasks 
where the automation is not possible and interpretation of mass data is far more dependent on detailed 
analysis and researcher's experience. Program mMass presents an open source package of simple 
proteomic tools, usable in many mass spectrometric data analysis. It consists of several modules 
and tools for spectrum processing and interpretation with focus on common proteomic tasks.

mMass SUMMARY: Data can be imported from simple ASCII format with m/z and intensity values as well 
as from the native formats of several instruments or mzData format. The main part of the program is a 
spectrum viewer/analyser where peaks can be labelled and spectrum (re)calibrated. Since most of the 
time necessary for data interpretation deals with a rather simple manipulations with the spectrum, focus has 
been set to make all the related functions as easy and handy as possible. Further more, up to 9 additional 
spectra can be loaded simultaneously to current document to check any differences effectively. Using the 
protein digest tool, any given protein or peptide sequence previously defined in the internal sequence 
editor can be virtually digested by a specified enzyme or chemical reagent; masses of generated peptides 
can be matched to current peaklist within specified tolerance. The peptide fragmentation tool works in 
the same way to generate a list of all common peptide fragments. There are several additional tools for 
protein/peptide sequence analysis, checking differences between all the peaks in peaklist, 
comparison of unlimited number of peaklists and many more.

CONCLUSIONS: Although this program was primarily developed for MALDI-TOF MS, it can be used for 
other mass spectrometry techniques as well. As the program is written in Python language and is 
released under GNU General Public License, it is portable to many computer platforms and has a 
good potential to be easily modified or extended by module of specific need. Program can be downloaded 
from the internet address http://mmass.biographics.cz/.
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Schematic diagram of the mMass application
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