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Introduction: The goal of the
project is to develop
computational tools that
improve the reliability and the
effectiveness of molecular
biomarker screening by
integration of optimized data
acquisition, enhanced signal
processing and robust variable

Year 1: Optimization of
signal processing for broad- A
range enhancement of \
sensitivity and resolution by
minimizing uncertainties in
peak location and intensity of
the data sets generated by
linear TOF-MS for protein
mixtures (Aim 1)
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INTEGRATIVE DOWN-SAMPLING (IDS)
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OPTIMAL LINEAR FILTERING (OLF)
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ENHANCED DETECTION SENSITIVITY
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Year 2: Development of automated

tools for
ionization byproducts, more accurate selfr
calibration of MS (Aim 2), reconstruction of
molecular signatures and incorporation of the
tools into Vibe-MS, and verification of the
computational assignments by tandem
TOFITOF (Aim 3)
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INTERNAL BROAD m/z CALIBRATION
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NEW STATISTICAL PERFORMANCE METRICS
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than 10-fold improvement in miz accuracy
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Year 3: Characterization of amplitude
statistics for data normalization, automated
discovery of diagnostic variables using
classification, complete workflow integration
and testing of caBIG compliance, TOF/TOF
identification and longitudinal TOF verification
of molecular markers (Aim 4)

AUTOMATED FEATURE SELECTION
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SUMMARY

Y1 progress:

70x3 PSA matched PCA sera samples
optimized ADC offset and filter

TOF focusing in three mass-ranges

C3 & IMAC beads for broad mass

3 aliquot replicates

8 instrumental meta-data files & db parsers
workflow integration: algorithms & parameters
EDT, IDS, OLF signal processing

10-fold SNR and m/z precision

20-fold data compression and faster analysis
amplitude and location uncertainty minimization

Y2-Y3 plans:
amplitude and error statistics analysis
automated detection of ionization satellites
full data set processing

diagnostic variable selection

integrated tool package
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