
 

PROTEOMICS SIGNAL PROCESSING II

3. Peak alignment 

4. Peak detection

 

PROTEOMICS SIGNAL PROCESSING III

6. Classification

5. Potential biomarkers 
detection

 

3. Biomolecules recognition for in vitro 
diagnostics

 

  

BIOINFORMATICS: BIOMOLECULES BIOINFORMATICS: BIOMOLECULES 
DETECTION EXPERIMENTAL DETECTION EXPERIMENTAL 

PROCEDUREPROCEDURE
Immunoassay techniques 
yield estimates of 
concentrations of 
analytes

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

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

3. Measuring is performed 
by exciting and counting 
the fluorescence induced 
by each microparticle
using a Laser Induced

www.arcdia.com

BIOMOLECULES

   

Raw data Clustering

ROBUST ESTIMATION OF 
BIOMOLECULES SIGNALS I

 

Outliers and robust estimation

ROBUST ESTIMATION OF 
BIOMOLECULES SIGNALS II

358.35170.6022.561 cuv, 5 rep meas. 0 hAFP 1000 bhCG

359.42178.4525.781 cuv, 5 rep meas. 0 hAFP 100 bhCG

376.22174.8418.351 cuv, 5 rep meas. 0 hAFP 0 bhCG

364.77167.0625.96All 0 hAFP 1000 bhCG

351.44172.6326.26All 0 hAFP 100 bhCG

All 0 hAFP 0 bhCG

Dataset
24.98

class1
169.03

class2
366.05

class3
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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

3. Biomolecules recognition for in vitro 
diagnostics

 

1. Microarrays image processing for 
gene expression analysis

 
MICROARRAYS EXPERIMENTAL 

PROCEDURE

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

2. Isolation of targets messenger 
RNA in a solid substrate.

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

4. Labeling of printed targets 
using fluorescent dyes (Green 
and Red).

5. Hybridization of fluorescent 
targets.

6. “Reading”, of the hybridized 
fluorescent targets (confocal
microscopy)

The basic microarray experimental procedure involves

 

 
 

MICROARRAYS IMAGE PROCESSING I

1.Gridding for facilitating spot detection 

 

MICROARRAYS IMAGE PROCESSING II

2. Restoration for noise removal

 

MICROARRAYS IMAGE PROCESSING III

3. Segmentation for spot isolation

Original image Segmented image

 

 
   

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

 

Liquid Chromatography
Transfer to PVDF 
Membranes
Amino Acid Analysis
N-terminal Sequencing

Two-dimensional Electrophoresis
(isoelectric focusing, SDS-PAGE)

In-gel Digestion

Mass Spectrometry
(MALDI-TOF-MS, Ion Trap, Qq-TOF)

Protein Identification, Detection of Protein Changes
(construction of databases, computer-assisted gel analysis, modifications)

Data Storage

Protein Sample Preparation
(protein extraction, fractionation)

Digestion

General Scheme of Workflow in Proteomics

BIOINFORMATICS: PROTEOMICS 
EXPERIMENTAL PROCEDURE

 
PROTEOMICS SIGNAL 

PROCESSING I

1. Baseline subtraction –
Normalization – Smoothing

Original and processed signals

2. Noise estimation 

Local noise threshold estimation

 




