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BAM36BIN — Medical Electronics and Bioinformatics
B4M36BIN — Open Informatics, Bioinformatics

m Purpose of this course:

understand the computational problems in bioinformatics, the available
types of data and databases, and the algorithms that solve the problems.

s Methods/Prerequisites

mainly: probability and statistics, algorithms (complexity classes), pro-
gramming skills,

also: discrete math topics (graphs, automata), relational databases,

m Differences in credits for technical reasons

6 credits for BAM36BIN, 5 credits for B4M36BIN
one HW less for the BAM36BIN group.




Teachers

Doc. Ing. Jiti Kléma, PhD.

CTU Prague, Dept. of Computer Science
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Ing. Petr Rysavy, PhD.

CTU Prague, Dept. of Computer Science
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Other courses

s B4AM36MBG — Molecular biology and genetics

understanding the interactions between the various systems of a cell, in-
cluding the interactions between the different types of DNA, RNA and
protein biosynthesis as well as learning how these interactions are regu-
lated.

= Dr. Martin Pospisek
"~ Charles University, Dept. of Genetics and Microbiology
Laboratory of RNA Biochemistry




Course materials

s Main page: find BIN on department’s courseware
http://cw.felk.cvut.cz/wiki/courses/bin

m Course largely based on Mark Craven’s class at University of Wisconsin

m Contains a lot of links to useful materials in English

= [ he main books

Durbin et al.: Biological Sequence Analysis: Probabilistic Models of Pro-
teins and Nucleic Acids (Cambridge University Press, 1998),

Jones, Pevzner: An Introduction to Bioinformatics Algorithms (The MIT
Press, 2004),

more recent papers linked on the course webpage.
m [ he only Czech bioinformatics book

Fatima Cvrekovd: Uvod do praktické bioinformatiky (Academia, 2006)

user-oriented, for biologists/medics, not informaticians.




Bioinformatics

= Bioinformatics

representation
storage
retrieval
visualization
analysis
of gene- and protein-centric biological data

= Not just bio databases! A more narrowly defined than biomedical informatics!

m Also: computational biology

s Related: systems biology, structural biology




Syllabus and changes in it this year

Lecture Date Lecturer Topics Slides References

1 17.2. JK Intro, sequencing algorithms, m@intro, %/ Nagarajan13, @ Compeaul1
fragment assembly. mmassembly

2 24.2. JK Biological sequence alignment. mmalignment Durbin's book, ch 2,6

3 3.3. JK BLAST algorithm and its aamulti align, @ Altschul97
modifications. @ BLAST

4 10.3. JK Motif discovery. maMotif discovery = @ Dhaeseleer06

5 17.3. JK Phylogenetic trees, hierarchical amphylogeny Durbin's book, ch 7
clustering.

6 24.4, JK Phylogenetic trees, parsimony and see the previous Durbin's book, ch 8
probabilistic methods. lecture

7 31.4. JK Markov models, Markov chains. amMarkov chains Durbin's book, ch 3

8 7.4. JK Hidden Markov models, profile mHMMs % Burge97, mmHMM _algs
HMMs, gene finidng.

9 14.4. JK Gene expression profiling. mDGE % loveld

- 21.4. - Easter Monday

10 28.4. JK Gene ontology, gene/protein mmGene ontology %/ GOingStrong19, & GOLabeler,
function prediction. @ GSEA

11 5.5. JK RNA secondary structure mmRNA secondary % Eddy04, %/ Vicens22, Durbin's book,
prediction. ch 9,10

12 12.5. JK Modeling of higher protein wmProtein Folding @ AlphaFold2, @ Dill12, @ Rost98,
structures, protein databases. @/ Lathorp96, i Threading

13 19.5. JK Protein engineering. Protein @ Yang19, & Jiang25

engineering
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Bioinformatics at the IDA lab

Recent diploma theses

m llia Sheiko: A masking scheme for efficient learning of DNA language mod-
els (2024 /25).

= Jan Lubojacky: Graph neural networks for identification of robust biomark-
ers from multi-omics data (2024 /25).

= Matous Soldat: Protein engineering with large language models (2023 /24,
Dean’s Award).

= Lucie Muhlfeitova: Automated annotation of non-coding RNAs (2023 /24).

m Alikhan Anuarbekov: Inference of interaction networks from multi-omics data
using Bayesian networks (2022/23).

s Martin Indra: Automatic intron detection in metagenomes using neural net-
works (2020/21, Dean's Award).

Other topics covered by Petr RySavy and Alikhan Anuarbekov.




