LCMALDIprocessor User Documentation

Description

LCMALDIprocessor processes the mass spectrometry data produced in a LC MALDI
MS and MS/MS experiment. It currently supports MS data from the Bruker range of
MALDI instruments but has only been tested with data from the Bruker Ultraflex.
LCMALDIprocessor extracts the mass and intensities of all the MS data. It utilises the
common contaminant algorithm and generates a list of all the masses found and then
removes duplicates that are within the user defined mass tolerance range. The user
then selects a cut-off value. All masses that have been found in that many files or
more will be removed.The program then generates tables of the Base Peak Intensity
(BPI), number of peptides per a fraction, a count of the occurrences of each peptide
and two variations of 2D matrices with the time, mass and intensity. These tables are
suitable for graphing with common software packages e.g. Microsoft Excel and Igor
Pro or more sophisticated packages like MatLab. Finally the program generates a tab
delimited worksheet listing all the masses with their elution fraction and MS/MS
information.

Usage

1. Usethe Data Direct ory button to select the directory that contains all the
MS and MS/MS date alternatively type in the path to the directory. The data
can be in stored in different folders. The experiential name used in the results
file is the main data directories name.
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Figure 1: Graphic user interface to LCMALDIprocessor

2. Set the direction of the fraction collection.

3. Set the parameters for the common contaminant processing. Select the
tolerance type and value. Depending on the calibration across your data set
you may need to use a larger mass tolerance than normal. Comparisons are
made to the lowest mass of a set. If the tolerance is not set high enough you
will observe the counts of common masses been split in two with the second
mass just outside of the tolerance value used. Enter a cut-off percentage value.



All masses that occur in more than the cut-off percentage of files will be

removed.

4. Set the parameters for the 2D LCMS array settings. All the masses are binned
into an array of time verses mass verses intensity. The tolerance type and
value set the bin size. The lower and upper mass values set the size of the
array. The default is one Dalton bins from 0 to 4000 m/z.

5. Start the program processing the data by pressing the Pr ocess Dat a

button.

6. In total ten text files are produced. Table 1 shows their names and functions.
All the data files are tab delimited text files although the tables and the
worksheet have been given the . X| S extension so that they are automatically

associated with Excel.

Filename
2D-matrix_DataSet.txt

Type
Tab delimited table

Function
Data array for plotting
3D graph

graph_DataSet.xls

Tab delimited table

Data array for plotting
2D graph

peakcount DataSet.xls

Tab delimited table

Data array for plotting
number of peaks vs.
fraction graph

bpi_DataSet.xls

Tab delimited table

Data array for plotting
Base Peak Intensity vs.
fraction graph

count DataSet.xls

Tab delimited table

Data array for plotting
frequency vs. mass
graph

DataSet.xls

Worksheet

Experiment worksheet

AllMasses_DataSet.txt

Mass list

List of all masses
labelled by Flexanalysis
software

AllMasses clean DataSet.txt

Mass list

A unique list of masses
after the common
contaminant and
duplicate masses have
been removed.

AllMasses exclude DataSet.txt

Mass list

A complete list of the
common contaminant
masses and their fraction
number.

Exclude list DataSet.txt

Mass list

List of the unique
common contaminant
masses that have been
excluded.

Table 1: LCMALDIprocessor results files for the data directory Dat aSet .

7. The number of MS and MS/MS spectra in the data directory is shown in the
right hand corner of the GUIL

8. The worksheet contains basic information about the data set along with a
complete list of masses identified and sorted by fraction (Figure 2). The parent




ion and fraction number of the masses that have been submitted to MS/MS are

also recorded on the worksheet.
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Figure 2: Example experiment worksheet.

9. Two or three dimensional plots can be generated from the

graph Dat aSet .xIs and the 2D-matrix_Dat aSet .txt tables. Figure 3 shows
an example plot. These graphs give a good overview of the distribution of

peptides across the LC separation/fractions. Fractions with lots of intense
peptides can be quickly identified as can sticky peptides that elute across

multiple fractions. To make the graph shown in Figure 3 plot the mass vs
fraction number and use the intensity as the z value (Figure 4).
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Figure 3: 2D plot of a cysteine containing peptide fraction from the saliva proteome. The graph has
been overlaid with the gradient information and the fraction numbers converted to time. The graph

was plotted with Igor Pro (Wavemetrics, Inc).
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Figure 4: Excerpt of the graph_Dat aSet .xls table.
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10. Other plots of interest are shown in figure 5. These plots act as supplementary
information to the main 2D graph and can help a user gain an overall view of
the experiment and help identify fractions deserving additional analysis.
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Figure 5: A. Plot of Base Peak Intensity vs. fraction number. In this case the x axis has been converted
to time. B. Plot of the number of peaks per a fraction. The x axis has again been converted to time. C.
Plot of the mass vs. frequency of the mass. This data is used by the program to determine the common
contaminant masses.

Bugs
1. The browse for folder window’s have an array reference at the top. This is
cosmetic and unfortunately there is no fix as yet.
2. No possibility to set the fraction time. Fraction time is currently hard coded to
30 seconds per a fraction.

Feature requests

1. The software currently only supports windows operating systems. It will be
expanded to support Mac/Unix/Linux based systems.

If you find a bug or have a feature request write me an email r.jacob@ucl.ac.uk.




