PROTEOMICS SIGNAL PROCESSING I

3. Peak alignment

Fresate Insensty

Mass/Charge (MW7)

4. Peak detection
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5. Potential biomarkers
detection

6. Classification
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3. Biomolecules recognition for in vitro
diagnostics

BIOINFORMATICS: BIOMOLECULES
DETECTION EXPERIMENTAL
PROCEDURE

Immunoassay techniques
yield estimates of
concentrations of
analytes

The target molecules are
recognized and bind by
specific fluorescent
labelled antibodies

By measuring the
fluorescent emission of
the labelling dyes,
information can be
obtained concerning the
type and amount of the
target molecules

Measuring is performed \;_,;’

by exciting and counting

the fluorescence induced — 1 b riacom medi Sp Lab

by each microparticle
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ROBUST ESTIMATION OF
BIOMOLECULES SIGNALS |

Raw data Clustering

ROBUST ESTIMATION OF
BIOMOLECULES SIGNALS I

Outliers and robust estimation

Dataset class1 class3

All 0 hAFP 0 bhCG 24.98
All 0 hAFP 100 bhCG

All 0 hAFP 1000 bhCG

1 cuv, 5 rep meas. 0 hAFP 0 bhCG

1cuv, 5 rep meas. 0 hAFP 100 bhCG

1cuv, 5 rep meas. 0 hAFP 1000 bhCG
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MEDISP’S INVOLVEMENT TO STATE
OF ART BIOINFORMATICS
TECHNOLOGIES

1. Microarrays image processing for gene
expression systematic analysis

2. Proteomics signal processing for
identification of biomarkers and
diagnosis of cancer

Biomolecules recognition for in vitro
diagnostics
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1. Microarrays image processing for
gene expression analysis

MICROARRAYS EXPERIMENTAL
PROCEDURE

The basic microarray experimental procedure involves

Sampling of DNA and cDNA
molecules (targets) from the
test subjects.

. Isolation of targets messenger
RNA in a solid substrate.

. Printing of targets using
metallic pin or inkjet based
systems (spots)

. Labeling of printed targets
using fluorescent dyes (Green
and Rex

. Hybridization of fluorescent
targets.

. “Reading”, of the hybridized
fluorescent targets (confocal
microscopy)
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MICROARRAYS IMAGE PROCESSING |
1.Gridding for facilitating spot detection

MICROARRAYS IMAGE PROCESSING Il
2. Restoration for noise removal

b. Restored <. Restored

a. Original FWHM=0.3 FWHM=0.5

Fig.1. « and  Wiener restored
microarray images for two different choices
PSF kemel
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MICROARRAYS IMAGE PROCESSING llI
3. Segmentation for spot isolation
& L

e

Original image Segmented image
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2. Proteomics signal processing for
identification of biomarkers and
diagnosis of cancer
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BIOINFORMATICS: PROTEOMICS
EXPERIMENTAL PROCEDURE

General Scheme of Workflow in Proteomics
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PROTEOMICS SIGNAL
PROCESSING |

1. Baseline subtraction —

“  Original and processed signals
Normalization — Smoothing 9 P 9

. Local noise threshold estimation E P

L
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Relative irnansity

2. Noise estimation






