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We present a new software tool for tandem MS analyses that: 
• accurately calculates the monoisotopic mass and charge 

of high–resolution parent ions
• accurately operates regardless of the mass selected for 

fragmentation 
• performs independent of instrument settings
• enables optimal selection of search mass tolerance  for 

high mass accuracy experiments
• is open source and thus can be tailored to individual 

needs
• incorporates a SVM-based charge detection algorithm for 

analyzing low resolution tandem MS spectra
• creates multiple output data formats (.dta, .MGF)
• handles .RAW files and .mzXML formats
• compatible with SEQUEST, MASCOT, X!Tandem

Our solution:  Use a combination of THRASH [1] and charge-
based peak finding routines to deisotope the parent isotopic 
distribution.

Figure 3: Flowchart describing the DeconMSn algorithm for high-resolution precursor 
dataset for each MSn spectrum.  DeconMSn identifies the parent spectrum and m/z peak 
distribution from the high-resolution raw spectra, and then extracts the monoisotopic 
neutral mass through deisotoping, regardless of which mass was chosen for fragmentation

• Same core as Decon2LS [2] (written in C++ on .NET platform)
• Autocorrelation based peak fitting routines [3] are used for charge state detection.
• Averagine [4] and Mercury[5] used to create theoretical profiles which are matched to 

observed profiles
• CalCS determines charge by stepping from the parent peak by a distance calculated as 

1.003/(cs) to determine the existence of a peak. 

Figure 4 : Flowchart describing the DeconMSn algorithm for a 
low-resolution tandem MS dataset.  DeconMSn overcomes the 
lack of peak profile information by incorporating a support-
vector-machine-based charge detection algorithm that 
identifies the most likely charge of a parent ion. 

• A trained support vector machine (SVM) [6] is used to 
assign a charge (+1, +2, +3, or +4)  to a scan based on 
feature vector values

• Figure 5 shows  the feature vector of 19 features based on 
[7] that is calculated for an example MS/MS scan

• Ambiguous spectra are assigned charge states +2 and +3

High Resolution Precursor Low Resolution Precursor

Figure 2: Example 
illustrating  -1 amu 
difference between mono 
mass in dta and actual 
mono mass

Figure 5 : Example probability distributions for selected feature vectors for each low-res MS/MS scan.

DeconMSn: 
Accurately determines the monoisotopic mass and 
charge of high resolution parent isotopic 
distributions
Improves narrow mass tolerance-based SEQUEST 
searches
Implements a SVM-based charge state detection 
algorithm to handle low resolution tandem mass 
spectra
Incorporated as part of Decon2LS, which is  
available for download at http://ncrr.pnl.gov/

Peptide identification through tandem MS is a commonly used 
technique in proteomic-based research.  Analyzing MS/MS 
fragmentation results from Thermo Fisher Scientific mass 
spectrometers currently involves using the program 
extract_msn (Figure 1) to create .dta file representations of 
spectra. Each .dta file contains a list of observed peaks in the
MS/MS spectra and the corresponding parent ion charge and 
protonated mass, which extract_msn determines based on 
spectra characteristics.  

Problem:  The instrument acquisition software can record the 
wrong parent monoisotopic mass (e.g., Figure 2). Thus, a .dta
file is created with the monoisotopic mass +/-n amu from the 
correct mass (n being an integer).
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Figure 1: Thermo’s software tool “extract_msn”
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