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Introduction

The MEND (matched filtration with experimental noise
determination) algorithm for denoising of LC-MS data and
selecting precursors for MS/MS analysis has been recently
implemented for LC-MALDI-TOF-TOF analysis [1]. The
main advantage of MEND is the ability to minimize
chemical noise in LC-MS by exploiting the difference
between the patterns of noise and true signal in the
chromatographic time domain. By performing filtration in
the chromatographic time domain, MEND avoids distortion
of peak shapes in the m/z domain and by minimization of
noise improves accuracy of peak centroids.

In this work, MEND was used in LC-MALDI-QqTOF
analysis for minimization of chemical noise and selection of
MS/MS precursors, leading to a significant increase in the
number of identifications of low abundance peptides.

MEND Algorithm 2

Atypical LC-MS data set consisted of 400 spectra with
120,000 m/z data points. First, MEND determined noise
characteristics from “vacant” extracted ion chromatograms
(EIC) that contained no chromatographic peaks. These
characteristics were then used to generate transfer
functions to minimize noise in EICs for each m/z value using
matched filtration. Noise characteristics were found to be
m/zdependent, so transfer functions for matched filtration
were separately determined for about 200 m/z regions.
Matched filtration substantially reduced chemical and
random noise with no distortion in MS peak shapes. Next,
peak picking was performed based on the examination of
denoised data both in the chromatographic time and m/z
domains.
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1 Experimental

Asingle SCX fraction of atryptic digest of a yeastlysate was
separated by RPLC and deposited on the MALDI plate as a
series of 400 spots, each corresponding to 5 seconds of LC
separation. MS and MS/MS analyses were performed with the
Manitoba/ Sciex prototype QqTOFmass spectrometer [2].

In this instrument, ions are produced by irradiation of the
sample with photon pulses from a 20 Hz nitrogen laser (VCL
337ND, Spectra-Physics, Mountain View, CA) with 300 mJ
energy per pulse. Orthogonal injection of ions from the
quadrupole into the TOF section normally produces a mass
resolving power of ~10,000 FWHM, and accuracy within a few
mDain the TOF spectra, in both the MS and MS/MS modes.
Denoising of LC-MS data set and selection of precursors for
MS/MS analysis were performed with MEND software. The
acquired MS/MS spectra were submitted for database search
and identification to SONAR (wwwiproteome .ca).

Manitoba MALDI QqTOF spectrometer

Results

The goal of the experiment was to determine if MEND could
help in the identification of low abundance peptides in the
presence of high abundance ones. From a total of 2262

precursors selected by MEND, 90 were chosen with the lowest

values of S/N (all with S/N<10) and submitted to MS/MS

analysis. About 80% of these low S/N peaks provided good
MS/MS spectra and 23 peptides (26% of those submitted to
MS/MS) were identified by database search with SONAR. In

order to evaluate the peak picking ability of MEND, the same

LC-MS data was analyzed with the “M/Z" software thatis
typically used with the LC-MALDFQQTOF Manitoba/ Sciex
instrument. The S/N threshold was set to the value 2.5.

Nevertheless “M/Z’ picked only 25 out of the 90 low S/N peaks.

Out of these 25, only 5 were identified by SONAR. Thus,
application of denoising and peak picking MEND software

enabled a significant (23 versus 5) increase in the number of

identified low abundance peptides.
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Conclusions:
* MEND minimized both chemical and random
noise in LC-MALDI-QqTOF data.
* MEND significantly (by afactor of 4.5) increased
the number of identified low abundance peptides
relative to standard software.
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