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MEDICINE
MEDICINE ORIENTED PROJECTS

• TELEMEDICINE  -”PATIENTS” LEVEL
MEDICAL DATA MINING

TELECONSULTATIONS 

STREAMING SERVERS

• BIOINFORMATICS - MOLECULAR  LEVEL



BIOINFORMATICS

GENOMICS – COMPARATIVE DNA SEQUENCE ANALYSIS
DISEASE RELATED 
TANDEMLY REPEATED TRINUCLEOTIDES

PROTEOMICS – PROTEIN STRUCTURE PREDICTION
SEQUENCE – STRUCTURE RELATION

CONTINGENCY TABLE 160 000 x 2 401
SIMILARITY SEARCH

COMPUTER AIDED DRUG DESIGN
COLLABORATION WITH EXPERIMENTALISTS



COMPUTER AIDED DRUG 
DESIGN

POTENTIAL DRUG – LIGAND
GAUSSIAN – PARTIAL CHARGES + GEOMETRY 
SUPRAMOLECULAR FORM

GEOMETRY and STABILITY 
MOLECULAR DYNAMICS SIMULATION 

PROTEIN-LIGAND COMPLEX
AMBER, CHARMM, GROMAX 
STRUCTURE and STABILITY 

MOLECULAR DYNAMICS SIMULATION 

ENVIRONMENT
MEMBRANE 
WATER 



LIGAND

10 atoms



PROTEIN-LIGAND COMPLEX

348aa – 3532 atoms



ENVIRONMENT 
MEMBRANE 

128 phospholipids – 6656 atoms



ENVIRONMENT
WATER 

2460 H2O – 7380 atoms TOTAL NUMBER OF ATOMS 15 108

MDS – 2ns 



IMMUNOLOGICAL SIGNAL

LIGAND – 70 ATOMS
GAUSSIAN



SUPRAMOLECULAR FORM
RIBBON-LIKE STRUCTURE

n * 70 ATOMS 
MDS

Immunological Signal



IgG(Fab) – LIGAND COMPLEX
Fab+supramolecular
Ligand
biological activity
protected

Patological form of Fab
N-terminal fragment
missing
no biological activity

Natural form of
Fab
Normal
biological activity

Immunological Signal



Protein  Function - Immunological Signal

Immunological Signal



IgG - SUPERFAMILY
COMMON MECHANISM 

Immunological Signal



COMPUTATIONS 

• MOLECULAR DYNAMICS SIMULATION

15108 atoms MDS – 1ns – 56 hours
8 procesors 3 GHz 8 * 500 RAM 

• VERY LARGE OUTPUT FILES 8GB

• GRAPHICS 



Protein Folding – Early Stage



PERSPECIVES 

1.  LONG LIST OF MEDICINE-RELATED PROJECTS 

2. COLLABORATION WITH PHYSICS FACULTY –
APPLIED INFORMATICS

3. JOURNAL Bio-Algrithms and Med-Systems
for topics of prospective application in medicine

www.bit.cm-uj.krakow.pl
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