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COURSE MATERIAL
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SYLLABUS
1. Introduction

2. Data sources
3. Sequence alignment
4. Sequence databases and searching
5. Molecular phylogenetics I.
6. Molecular phylogenetics II.
7. Genomics and transcriptomics I.

autumn break
8. Genomics and transcriptomics II.
9. Network and systems biology I. - exam I. (lecture 1-6)

10. Network and systems biology II.
11. Network and systems biology III.

12. Protein structure bioinformatics
13. exam I. (lecture 7-12)



EXAM

Lecture
2 written exam during the semester
Average of those
If either is 1, oral exam is required

Practice
Maximum 3 absenteeism
Submit a project
Group of 3 student



CHOOSE ONE

RASK (KRAS)
ERK1 (MAPK3)
JAK1
IGF1R
GSK3B
AXIN1
SMAD2
NOTCH1



WHAT IS BIOINFORMATICS?



Definition: Bioinformatics

“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.”

 

Working definition by the NIH Biomedical Information Science and Technology Initiative Consortium, 2000

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



Definition: Computational Biology

“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.”

 

Working definition by the NIH Biomedical Information Science and Technology Initiative Consortium, 2000

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





IN A NARROWER SENSE

Working with data in life
sciences

IN THE BROADER SENSE

Molecular bioinformatics
Sequence and structure of
macro molecules
Annotations
Network biology

WHAT IS BIOINFORMATICS?



MOLECULAR BIOINFORMATICS



WET LAB - DRY LAB



DATA SCIENCE?



SCIENCE VS ENGINEERING





BIG DATA

 



THE SUBJECT OF BIOINFORMATICS
Classic bioinformatics



WITHOUT COMPUTER



CLASSIC
BIOINFORMATICS

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

Genome annotation:

ORF, gene prediction

promoter analysis

Sequence database

Sequence searching



CLASSIC
BIOINFORMATICS

3D structure of macro
molecules
Protein docking



CLASSIC
BIOINFORMATICS

Molecular phylogenetics



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.

"OLD" AND "NEW" BIOLOGY



MODERN
BIOINFORMATICS

Post-genome era
Next gen sequencing
Comparative genomics
Transcriptomics
Proteomics
Systems biology



THE SUBJECT OF BIOINFORMATICS
Data



NCBI GENEBANK: 2.6*10  BASE
12



SEQUENCED GENOMES: 72000 ORGANISM





TOOLS WE'LL USE DURING THIS COURSE

Database querying, searching
Data managing in text files and table
Web services
Graphical programs
3D structure modelling
Network analysis and visualization tools
...
LINUX







LINUX COMMAND LINE



LINUX
Distributions
Package managers
Kernel
Shell
File system
Graphical user interface
Remote access



PCLAB



DATA STORING



SEQUENCE - FLAT FILE



SEQUENCE - FASTA FILE



SEQUENCE - WITH ANNOTATIONS



NETWORK - PLAIN TEXT



NETWORK - TABLE



NETWORK - RELATIONAL DATABASE



NETWORK - VISUALIZATION


