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Introduction to bioinformatics
� Basic definitions
� Scope of the course

Internet bio-data resources
� NCBI
� EBI
� ExPASy
� Sanger Institute
� KEGG
� BRENDA

Lecture 1

What does „data” mean in Bio-sciences?

Sequences

Scientific 
papers

Macromolecule 
structures

Image 
results

We need to have an easy 
access to all existing 
information in our research 
field.

Amount of information extends 
traditional means of sharing it.

Hopefully bioinformatics 
analysis will enable us to 
discover the most reliable 
„truths” (the ones which are in 
accordance with all/the most 
of existing data). 

Definitions

According to National Institutes of Health (NIH):

� „BIOINFORMATICS is:
research, development, or application of computational tools and 
approaches for expanding the use of biological, medical, behavioral or
health data, including those to acuire, store, organize, analyze, or visualize
such data”

� „COMPUTATIONAL BIOLOGY is:
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”.

� „BIOINFORMATICS is:
research, development, or application of computational tools and 
approaches for expanding the use of biological, medical, behavioral or 
health data, including those to acquire, store, organize, analyze, or 

visualize such data”

L7; P6; Advanced course

P5 P6

Advanced course

L1; P1 P2

L2 L3; P3 P4 

Bioinformatics course

Bioinformatics

Access to information = 
databases search

Understanding the Nature = 
sequence alignments

Understanding the Nature = 
structure modelling

Omics era = genomes
databases, NGS, microaray

data, proteomic data

Statistical data analysis & 
Software development

the Perl, R project

Data handling & 
presentation, experiment

design – useful tools
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Scope of the Bioinformatics course

� ECTS 2 credits

� Last lecture (25.Nov): TEST

� 5 – after oral questioning

� START: 6th of October

� 6 individual exercises 

� Small project in pairs finished with 
presentation

LECTURES (15 hours)

Dr Katarzyna Kubiak

Tue 12:15-14:00

PRACTICALS (30 hours)

MSc Natalia Kwiatos

Mon 8:30 – 11:00

Wed  11:15-14:00

Final mark up to 4.5 =
sum of test & practical results

The course website

http://bioinformatics.p.lodz.pl

� Timetable with lectures/laboratoty topics

� Weekly updated downloads:

� Whole lectures & printouts

� Useful links

� Now available: lectures from the last academic year

Passwords:

L1 INTRO; L2 DATA; L3 BLAST; L4 MULTI; L5 PROT; L6 GENE

All software used during this course is free available online

W pliku nie można odnaleźć części obrazu z identyfikatorem relacji rId2.

The course has no required textbook.

The lectures in this course correspond to a few chapters of Jonathan Pevsner Bioinformatics 

and Functional genomics, Wiley-Blackwell, 2009. Author's lectures and additional 
documents are there available on the publisher website (http://www.bioinfbook.org/)

Textbooks in English (available at my office: room9, BiNoZ ground floor)

Common websites with access to data and tools

NCBI - National Center for Biotechnology Information
(USA)

• GenBank; RefSeq, PubMed; OMIM 
• BLAST

EBI – European Bioinformatics Institute

• ENA; UniProt; ArrayExpress; 

• Euro PubMed; 

ExPASy - Expert Protein Analysis System
• UniProt; prosite; 2D-page results
• Great source of protein & proteomic tools (e.g. SWISS Model)
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MEDLINE = Medical Literature, Analysis, and Retrieval System Online
the world biggest life sciences bibliographic database contains citations form over
5,600 worldwide biomedical journals
MEDLINE also covers life sciences vital to biomedical practitioners, researchers, and 

educators, including aspects of biology, environmental science, marine biology, 
plant and animal science as well as biophysics and chemistry. Increased 

coverage of life sciences began in 2000.

PubMed list of results

Link to abstract

MeSH as a tool for PubMed search
building

A citation browser with text meanning functions

PubMed + patent &

agriculture literature
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Title is a link to the abstract
and text meaning options

text meaning options – after 
checking the box 
appropriate category is 
highlighted in different 
colour

Active if avaiable

Link to publisher
website, access
depends on 
domane you use

Format used by e.g. EndNote

Patent w Espacenet

esp@cenet jest dostępny w wersji polskojęzycznej

Here are avaiable all countries which may 
access espacenet. 
Exotic localizations offen are atrctive due to 
transfer speed
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Biotechnology = subclass C12

SUBCLASSES – numbers

ExPASy: proteomic server → bioinformatics resource

UniProt

UniProt is the most comprehensive, centralized protein sequence catalog, it
consists of 3 databases:

� Swiss-Prot best-annotated protein database at Swiss Institute of 
Bioinformatics

� The Translated EMBL (TrEMBL) Nucleotide Sequence Database Library
provides automated annotations of proteins not in Swiss-Prot

� PIR (Protein Information Resource) Protein Sequence Database curated by 
experts from Georgetown University
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http:// www.sanger.ac.uk Model organisms

� BACTERIA: Escherichia coli K-12
4.6 Mb genome sequenced in 1997

� YEAST: Saccharomyces cerevisiae (12.5 Mb) 
First Eukaryotic genome sequenced (in1996)

� PLANT: Arabidopsis thaliana (125 Mb)
First plant (second Eukaryotic) genome sequenced in 2000

� FRUITFLY: Drosophila melanogaster (137 Mb) 
model for genetics; sequencing finished in 2000

� NEMATODE: Caenorhabditis elegans (100.2 Mb) 
first multicellular animal sequenced (in 1998), exacly 595 somatic cells, 
transparent body

� FISH: Danio rerio (1.8Gb !) 
short generation time, large amount of progeny, well annotated genes

� MAMMAL: Mus musculus sequenced in 2002 (3 Gb)
Rodents diverged from primetes ~80MYA and share most genes with
humans

Example of model organism webpage
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KEGG

� Kyoto
Encyclopedia
of Genes and 
Genomes

� Extremely
useful for 
methabolic
pathways –
focused
searches

Green boxes = enzymes active in selected organism

BRENDA at the Institute of Biochemistry and Bioinformatics 
at the Technical University of Braunschweig, Germany

Enzymatic data are extracted from primary literature and critically evaluated by 
qualified scientists.

Take-home messages

� Bioinformatics help scientists to understand their laboratory results 
and to keep their research up to date

� Biological data is collected in databases, most of them are freely 
available online

� Data in bioinformatics may be: scientific publications, sequences & 
structures of macromolecules, organism – focused information, 
metabolic pathways etc…

� There are bioinformatics websites enabling the access to all these 
kinds of information (such as NCBI, EBI and ExPASy)


