QTOF II Deconvolution Guide

E. Lanni
v1.0
10.1.08

The QTOF deconvolution tool (known as “MaxEnt 1”) is covered in detail in the MassLynx NT User’s Guide v3.5, pg. 209-220.  This guide is meant as a quick reference outline for deconvoluting.
1. Acquire data as usual in TOF-MS mode.
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Combine spectra (right-click-drag on chromatogram) to average for an acceptable signal intensity & signal-to-noise ratio.  Do not process further (centroid, mass measure etc.)!
3. Zoom around the specific m/z range that you wish to analyze.

4. Go to [Process] → [Max Ent 1…] to open the deconvolution parameters panel:
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Set the desired parameters for deconvolution in this window:

a. Set output mass range in the format [minimum]:[maximum].  Obviously you want to include all masses of interest, but the narrower you set the range the faster the algorithm will run so the range should be minimized.
b. Set resolution at desired level for output.  This is commonly between 0.25-5 Da/channel.  The algorithm will run much faster at higher values (lower resolution), and it’s often a good idea to “pre-run” your deconvolution at a low resolution such as 5 Da/channel to ensure you’ll see peaks, then return and reduce it to 1.0 or lower.
c. The “damage model” should always be set to Uniform Gaussian mode.  Its “width at half height” parameter is laboriously determined using a procedure described on pg. 212 of the MassLynx manual, but for most purposes you can estimate it by simply examining the actual peaks in your spectrum and entering an average width.  0.750 Da works well for the 100-2000 m/z range in general.
d. Set minimum intensity ratios at 33% each.  The manual gives details on optimizing these, but 33% will “always work”.
e. Set completion option at “iterate to convergence.”
6. Click OK to begin running the deconvolution.  You will often be told here that the program may have trouble processing thresholded data; this is normal and useful results can be obtained anyway.  Click OK to proceed through the warning.

7. Allow MaxEnt to accumulate iterations, during which it will display the output as it becomes more refined.  You can usually tell within several iterations if your masses are going to “emerge” from the noise at all; if they do not, see tips in “additional notes” below.
8. When you are satisfied with the output intensity/S:N (or to stop a bad run early), click “Halt” and then “OK”.  The output spectrum will open in your spectrum window, and can be manipulated further as desired or saved with [File] → [Save Spectrum] for later use.

Additional notes:

· MaxEnt is very unstable and crash-prone, so run it with extra patience and care.  Close other programs beforehand to maximize free RAM and processor time, don’t perform other actions (in MassLynx, Windows, or other applications) while it’s running, and don’t repeatedly click buttons if they do not immediately respond.
· The “cancel” button in the MaxEnt output window seems especially crash-prone, so users are best advised not to use it at all.  Instead, halt the algorithm and then close the window with “OK”.

· Sometimes the algorithm does not produce meaningful output from good raw data, and this is often observed as a repeating pattern across the output range with no particular peaks standing out.  This problem seems to be a result of particular combinations of raw data range and processing parameters, and is often fixable by simply returning to the raw spectrum, specifying a slightly different mass range, and rerunning.  Changing the MaxEnt parameters can also solve the problem if this does not work.

