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	1. Course title:    Bioinformatics  lecture

	
	
	

	2. Code: 
	3. Type (lecture, practice etc.): lecture

	
	
	

	4. Contact hours: 2 hours per week
	5. Number of credits (ECTS):  2

	
	
	

	6. Preliminary conditions (max. 3): 

 Biochemistry lecture 

	
	
	

	7. Announced:  FORMCHECKBOX 
fall semester,  FORMCHECKBOX 
spring semester,  FORMCHECKBOX 
both 

	
	
	

	8. Limit for participants: no limit

	
	
	

	10. Responsible teacher (faculty, institute and department): 
Dr. Peter Putnoky (Faculty of Sciences, Institute of Biology, Department of Genetics and Molecular Biology

	
	
	

	11. Teacher(s) and percentage: 
	Dr. Peter PUTNOKY
	100 %

	
	
	

	
	
	

	
	
	

	12. Language: English

	
	
	

	13. Course objectives and/or learning outcomes: 

Objectives: The lecture introduces students the nucleotide and protein sequence databases, and some programs on the internet that are useful for sequence analysis. Students will be also introduced to the computational evaluation and assembly of sequencing data as well as to the design of oligonucleotide primers for polymerase chain reactions.
Learning outcomes: students completing the course will have knowledge on the structure of sequence databases and on the main programs for sequence analysis. They will know how to evaluate and assemble sequencing results and how to design oligonucleotide primers for PCR reactions.  They will have the basic technical terms and will be able to understand the scientific literature of this field. They will have a competence of evaluating readings in bioinformatics. They will be able to analyse and present the the results of the different computational applications in this field.


	
	
	

	14. Course outline 

Week 1. Milestones of bioinformatics, analysis of biological sequences, prediction, query sequence, homology search and content analysis. Nucleotide sequence databases (EMBL GenBank, DDBJ), the database record, growth of the databases.
Week 2. Protein sequence databases (SWISS-PROT, TrEMBL ). Sequence retrieval and submission. Common search tools, biological databases, the ENTREZ system, the PubMed, electronic journals.
Week 3. Additional useful biological databases in the ENTREZ system: PubMedCentral, Books,  EST, GSS, Genome, Structure, Taxonomy, PubChem Compounds. Complex data mining by boolean operators.
Week 4. Gene prediction tools, open reading frames and characteristic sequence motifs. The ORF Finder and gene prediction in eukaryotic genomic sequences (GeneMark-HMM, FGENESH).
Week 5. Sequence analysis by similarity search. The BLAST program family: the BLASTn, analysis of nucleotide sequences, evaluation of the results, the E-value.
Week 6.  The BLASTx: identification of sequencing errors, mutations and open reading frames. Identity and similarity. 
Week 7. written examination 1.
Week 8. The BLASTp: analysis of protein sequences. Scoring matrices, low complexity regions. How to narrow the BLAST search by settings and keywords.
Week 9.  Multiple sequence alignment. Detection of conserved regions and phylogenetic applications. The use of ClustalO. Preparing figures by BoxShade.
Week 10. Detection of functional domains in protein sequences: sequence motif and domain databases, patterns and domains, PROSITE pattern and profile databases.
Week 11. The Pfam (Protein families database). BLOCKS, PRINTS and SBASE databases, prediction of transmembrane domains and signal sequences:  TMHMM, TopPred, DAS and the SignalP program.
Week 12. Correction and assembly of nucleotide sequences:  the use of Chromas and CAP3 programs. Additional tools: Reverse Complement, pairwise alignments by the EMBOSS Needle. Restriction Map.
Week 13. How to use programs to design oligonucleotides for polymerase chain reactions: PCR Primer Stats, Primer3, Primer-BLAST.
Week 14. written examination from the second part of the lectures.


	
	
	

	15. Mid-semester works
Attending lectures is highly recommended.



	
	
	

	16. Course requirements and grading 
Mark according to two written examinations. 


	
	
	

	17. List of readings

   http://www.bioinfo.pte.hu/bioinf1.htm


	
	
	

	18. Recommended texts, further readings 

Supratim Choudhuri: Bioinformatics for Beginners  2014, Academic Press


	
	
	

	Date 
	23 April, 2017
	Prepared by
	

	
	
	
	Dr. Peter PUTNOKY
responsible teacher

	
	
	

	Endorsed by 
	

	
	Dr. Laszlo MOLNAR
program supervisor 


