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Biomarker discovery using proteomics

Cancer biomarkers in population disease screening, diag-
nosis and prognosis

Single biomarkers - inadequate sensitivity/specificity

Human Genome Project - opportunity to evaluate the role
of proteins in disease process

A disease - an order/disorder of proteome, which cannot
be inferred from the genome

Comparative proteomics - opportunity for new biomarker
discovery
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MGH lung cancer MS proteomic data

A substudy of a large case-control study at the Mass Gen-
eral Hospital

The proteomic project included 36 lung cancer cases and
67 controls

Plasma samples deposited on Ciphergen 8-spot Pro-

teinChips and processed using SELDI-TOF by the Har-
vard/MIT Broad Institute

Demographic and histological covariates were available
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SELDI-TOF MS

Surface Enhanced Laser Desorption/lonization Time of
Flight Mass Spectrometry

Technology for detecting proteins (peptides) from variety
of tissues or blood samples

Protein “chip”: a small metallic strip with 8 or 16 spots
Laser pulses ionize proteins
lons accelerated through a charged electric field

Time of flight proportional to mass and mass/charge (m/z)
ratios are derived

Peaks in intensity plot correspond to individual proteins
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MGH lung cancer MS data
experimental design

Fractionation into 6 subproteomes
MS done on fractions: 1, 4 and 6

2 surfaces (WCX and IMAC)
2 energy absorbing matrices - EAMs (SPA and CHCA)
2 laser energy levels for SPA (low and high)

2 replicates for each combination above
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