
A virtual laboratory for decision support in viral diseases treatment

Objectives

Bioinformatics Applications                                                        Accessing various 
                                                       databases - DbFetch, PDB,
Scop, GEO and data format adjustment in FormatConverter.               
Statistics in R, Data clustering with Cluto and Cluster 3.0
Data mining in Weka, PCA and MDS methods for Reducing
Data Dimensionality.
Microarray data clustering, dataset downloading and creation
from data samples. Multiple Sequence Alignment with services 
provided by EBI, Multiple Structure Alignment (Mammoth, 
MultiProt, SSM). Services for predicting ligand binding site 
in proteins. Result visualization: numerical data in Gnuplot, 
protein structure (Jmol, ProteinWorkshop), sequence
alignment (JalView), microarray (JTreeView)

Bioinformatics Gems

http://virolab.cyfronet.pl
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Bioinformatics Applications in the Virtual Laboratory
                               The ViroLab virtual laboratory can be used in many domains of science, among which bioinformatics is perhaps
                                the best example. To show this, we provide a set of applications (gems) which can be used in newly created 
bioinformatics experiments. Additionally, we present an analysis of the available software and its classification into a number 
of categories, taking into consideration application technology, usage scope and applicability to various type of problems.

 

Classification of applications by scope of usage.

Compare a family of proteins on 
three levels of protein description
 - Aminoacid sequence
 - Structural sequence
 - 3D structure

Search for conservative regions
on each level.
„Early Stage” model developed 
by prof. Irena Roterman and her team

Analysis of protein binding sites
facilitates determining protein function 
or searching for substances 
which will have an effect on a given protein.

(1) Institute of Computer Science AGH, 
al. Mickiewicza 30, 30-059 Krakow, Poland
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PDB Files

Data acquisition:
 - Pdb codes (ScopDb, direct data)
 - AA sequence (Pdb)
 - Structural codes (EarlyFolding)
 - 3D structures (DbFetch)
Additional data manipulation
Aligning sequences and 
structural codes
 - ClustalW
Aligning structures
 - Mammoth
Analyzing alignments
 - Computing W score
Creating results
 - W score and W profiles plots
 - Modified PDB files
 - CSV files
 - Additional visualization

Possibility of using
different gems to solve
the same part of problem

Gnuplot W profile

Gnuplot W score
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Visualization created for 
conservative regions
along amino acid sequence
(W profile for protein, Gnuplot used)
and for 3D structure (Jmol)
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Most services are available only via WWW or email 
HTTP communications wrapping and task queuing system used

Converting results from service-specific format 
to a common one.

Two experiment modes are available:
- batch analysis of PDB files from user directory
- interactive mode, where the user inputs PDB codes
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Available services: CastP, ConSurf, FOD, LigsiteCSC, 
PASS, Pocket-Finder, Q-Site-Finder, SuMo, WebFEATURE

Each service has defined system parameters:
 - number of processors for analyzing tasks
 - peak analysis time 
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With the task queuing system gems 
developed as Web services provide 
an asynchronous mode of analysis.
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