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Course Information

Lectures and practices

Hungarian lecture: - 
English lecture: Monday 10am 
Hungarian practices: Thursday 2pm 
English practices: Thursday 8am, Friday 10am,
Friday 2pm
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Course Information

Lecturers

Eszter Ari - chief trainer and administration

Balazs Egyed - phylogenetics

Dániel Gerber - phylogenetics

Zsuzsa Dosztányi - structural bioinformatics

Márton Doleschall - population bioinformatics

Balázs Bohár - network biology

Dávid Fazekas - network biology
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Course Information

Course material

https://genetics.elte.hu/

username: genetika2019 
password: genetika2019 
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Evaluation
Evaluation of the theoretical part (lecture grade): 
The average grade of the 2 mid term tests (written,
45 min.). 
You have to take an oral exam during the
examination period if one (or both) mid term tests
resulted with mark 1 or you missed the mid term
exam. Oral exam will be about that part in which you
failed or missed. You also can improve your mark
(what you got as an average) if you wish in an oral
exam – but be aware that you can also decrease the
mark. 
x.5 averages will be rounded upwards.
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Evaluation
Evaluation of the practical part (term grade): 
Criterion: Being active on the practicals. You can
miss maximum 3 practicals. 
Write a project work essay in groups of 3 people
(using 3 different proteins) at the end of the
semester using the results and the knowledge you
have learned during the practicals.
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SYLLABUS
1. What does bioinformatics mean?

2. Databases in molecular biology

3. Sequence comparison and alignment

4. Sequence similarity searching

5. Structural bioinformatics I

6. Structural bioinformatics II

7. Molecular phylogenetics

8. Genomics and transcriptomics I + Mid term test I
(Lecture: 1-6) 7



SYLLABUS
8. Genomics and transcriptomics I + Mid term test I

(Lecture: 1-6)

9. Genomics and transcriptomics II

10. Network and systemsbiology I

11. Network and systemsbiology II

12. Genetic background of haplotype reconstruction

13. Mid term test 2 (Lecture 7-12)
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Suggested reading
Jonathan Pevsner: BIOINFORMATICS AND 
FUNCTIONAL GENOMICS 
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Coose one
RASK (KRAS)

ERK1 (MAPK3)

JAK1

IGF1R

GSK3B

AXIN1

SMAD2

NOTCH1
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Contact
Eszter Ari

arieszter@ttk.elte.hu

Department of Genetics D5.604

Of�ce hour: Monday 13:00-15:00 ()
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Bring your own device
You can bring your own laptop to the practice. There
are wi� and power outlet in the classroom.

BUT

We will not help to make your computer work or
connect to wi�. 
We will not help to make all required software up
and running.
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What is Bioinformatics?



De�nition: Bioinformatics

Working de�nition by the NIH Biomedical Information Science and

Technology Initiative Consortium, 2000

Research, or application of computational tools
and approaches for expanding the use of
biological, medical, behavioral or health data,
including those to acquire, store, organize,
archive, analyze, or visualize such data.

“

“

Bioinformatics applies principles of information
sciences and technologies to make the vast,
diverse, and complex life sciences data more
understandable and useful.

“

“
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De�nition: Computational Biology

Working de�nition by the NIH Biomedical Information Science

and Technology Initiative Consortium, 2000 

http://www.bisti.nih.gov/docs/CompuBioDef.pdf

The development and application of data-
analytical and theoretical methods,
mathematical modeling and computational
simulation techniques to the study of biological,
behavioral, and social systems.

“

“

Computational biology uses mathematical and
computational approaches to address theoretical
and experimental questions in biology.

“

“
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What is Bioinformatics?
In a narrower sense

Working with data in life sciences

In the broader sence

Molecular bioinformatics

Sequence and structure of macro molecules

Annotations

Network biology
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Molecular Bioinformatics
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Wet lab - Dry lab

19



Bioinformatics and Data Science
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Science vs Engineering
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The subject of bioinformatics

Classic bioinformatics



Without computer
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Without computer
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Classic bioinformatics

Sequence alignment

Statistical analysis (e.g. CG ratio, gene length)

Genome annotation:

ORF, gene prediction

promoter analysis

Sequence database

Sequence searching
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Classic bioinformatics

3D structure of macromolecules

Protein docking
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Classic bioinformatics

Molecular phylogenetics
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"old" and "new" biology
In the (near) past: 
For researchers the greatest the challenge was to
produce good quality data.

Today: 
The biggest challenge for researchers to interpret a
massive set of data is because biological data
collection is done in bulk, has become industry-
standard.
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Modern bioinformatics
Post-genome era

Next gen sequencing

Comparative genomics

Transcriptomics

Proteomics

Systems biology
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The subject of bioinformatics

Data



NCBI GeneBank: 3.2*1012 bases
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Sequenced genomes: 82000
organisms
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Tools we'll use during this
course

Database querying, searching

Data managing in text �les and table

Web services

Graphical programs

3D structure modelling

Network analysis and visualization tools

LINUX
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Linux comand line
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Data storing



Sequence - �at �le
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Sequence - FASTA �le
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Sequence - with annotations
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Network - plain text
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Network - table

43



Network - relational database
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Network - visualization
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Software requirements for the 1st

practice:

Windows:

PuTTY https://www.putty.org

macOS:

terminal emulator (built in)

Linux:

terminal emulator (built in)
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