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1. Opening description  
Department: Engineering and Computer Science  

Opening title: ASSOCIATE PROFESSOR PhD 

Opening position: 4 

Subjects:  

Introduction to bioinformatics, 

Bioinformatics. 

 

2. Opening-related activities  
Teaching and seminar: 

Introduction to bioinformatics (1
st
 year, 1

st
 semester), 

2 course hours = 2 agreed hours. 

2groups x 2hours = 2 agreed hours. 

Bioinformatics (3
rd

 year, 2
nd

 semester) 

2 course hours = 2 agreed hours 

2groups x 2hours = 2 agreed hours. 

Total number of hours = 8 agreed hours. 

 

3. Competitive examination topics  

 

Introduction to bioinformatics   
1. Biological databases. Introduction.  

2. Queuing search algorithms  

3. Sequence distance  

4. Dynamic programming – Needleman-Wunsch global alignment algorithm  

5. Dynamic programming – Smith-Waterman local alignment algorithm  

6. Complex models – repetitive sequences, overlapping sequences, hybrid sequences  

7. Substitution matrix  

 

Bioinformatics 

1. Types of biological data and their employment using computational tools; Major bioinformatics 

resources – NAR, NCBI, EMBL-EBI and Expasy databases; Research databases: PubMed, PubMed 

Central and Public Library of Sciences 

2. Nucleic acid sequence databases – NCBI, EMBL and DDBJ. Protein sequence databases – NCBI 

Protein, TrEMBL and Uniprot. Similarity search engines – BLAST and FASTA 

3. Protein structure databases – RCSB PDB, SCOP and CATH. Databases of metabolic pathways – 

KEGG, BioCyc and Reactome. Protein – protein interaction databases – STRING, Consensus PathDB 

and BioGRID. 

4. Genomic databases, Gene expression databases – 4DXpress, ArrayExpress and GEO; Genome 

databases – GeneCards and OMIM. Immunological databases. 

5. Multiple sequence alignment, Algorithms. Examples.  

6. Sequence modelling  

7. Markov chain models  

8. Phylogenetic analysis. 



9. Parsimony method. 

 

4. Course topics  

 

Introduction to bioinformatics   

Dynamic programming. Local alignment algorithms. Global alignment algorithms 

Substitution matrix  

 

Bioinformatics   
Multiple sequence alignment algorithms  

Sequential analysis using a Markov chain model   
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