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O czym powiem

- Czym jest Dbioinformatyka I dl acz
- DIl aczego bioinformatycy tak | ubi
- O bibliotece biopython

- PokaUn kilka innych popul arnych
- O platformie Rosalind

- O projektach realizowanych w moim laboratorium



Bioinformatyka w praktyce

Medycyna

np. medycyna personalizowana

Farmaceutyka
np. projektowani e

Kryminalistyka
np. | dentyfi kacj a

SNdowni ct wo

np. ustalanie ojcostwa

Rolnictwo

np. tworzenie nowych odmian

Archeologia

np. badania paleontologiczne



Medycyna personalizowana

Human Genome Project
Functional annotation Human resequencing
Other genomes 3 / AHapMap
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Personal genetic information (owned by individual)

¢ Genetic counseliing
o Patient consent
.

~»-{ Risk information

Y
* Risk information selected and
used 10 interpret PG of patient

Biological consequences

Genome base 3: 12,450,610
Genotype ve
Individual information Pro/Leu
Biochemical consequence
Modelied: slight altered conformation of peptide
Structural consequence | "y hone: increased local hydrophobicity.
Medical Known: associated with severe insulin resistance,
consequence diabetes melitus and hypertension
Pharmacological Known: resistant 10 thiazolidinediones.
consequence

‘ Medical consultation
PGl Ld.: 5910322-61215023014
Disease: Diabetes (type2)
Nucieotide Rigk  Individua Medical Other
position genotype risk risk risks/effects
INS-resistance|| Thiazoliinedione
& 12450610 TC Hypertension Jves.&smnce
& 149,031,974 GG .
¢Po¢sonal genetic assessment
h « Order further tests

* Provide genetic counselling
* Recommend exposure avokiance
Prescribe or change medication

Clinical decision




ujnciu algorytmicznym

Bazy danych

- tworzeni e | przechowywani e zbi or
- opi sywani e danych, | dentyfi kacj a
Big data

- anal i zy p omaogwomayshczizicgach danych

Uczenie maszynowe
- przewidywani e | kl asyfi kacja (gel

Metody optymalizacji
- modelowanie molekularne, filogenetyka

Teori a graf- -w
- konstrukcj) a I por -wnywanie sSi eci



Uczenie maszynowe w bioinformatyce

przewi dywani e
struktur biag
kl asyfi kac) a

Zastosowanie technik ML w bioinformatyce:
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— Artificial neural networks
Support vector machines

Markov models
Decision trees
Random forests
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Centralny dogmat bioinformatyki
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Rozw-j) bioinformatyki

bioinformatics in the 90s

primary databases containing understanding functions and
large-scale experimental data » utilities of individual genes
in genomics and proteomics or proteins

bioinformatics now

secondary databases (knowledge understanding functions and
bases) containing accumulated » utilities at the molecular,
biological knowledge cellular and organism levels

bioinformatics in the future

a complete computer understanding basic principles
representation of the cell » of the higher complexity of
and the organism biological systems




Standardy

HOW STANDARDS PROUFERATE:
(€5 AC CHARGERS, CHARACTER ENCODINGS, INSTRNT MESSAGING, ETC)

SITUATION:

THERE ARE
4 COMPETING
STANDPRDS.

M7 RiDIcCULoLS)
WE NEED To DEVELORP

ONE UNIVERSAL STANDARD
THAT COVERS EVERYONE'S

|'S'301'i.|‘.

SITUATION:
THERE. ARE
|5 COMPETING
STANDERDS.




Biblioteki Bio

Biopython
http://biopython.org

BioJava
http://biojava.org

BioPerl
S http://www.bioperl.org
BioPerl

BioRuby
http://bioruby.open-bio.org/




Biopython

Documentation
Download
Mailing lists

News

Biopython Contributors

Scriptcentral

Source Code

Biopython Source Code -
Redirection

GitHub project

Biopython

See also our News feed and Twitter.

Introduction

Biopython is a set of freely available tools for biological computation written in Python by an

international team of developers.

It is a distributed collaborative effort to develop Python libraries and applications which
address the needs of current and future work in bioinformatics. The source code is made
available under the Biopython License, which is extremely liberal and compatible with almost

every license in the world.

We are a member project of the Open Bioinformatics Foundation (OBF), who take care of our
domain name and hosting for our mailing list etc. The OBF used to host our developement
repository, issue tracker and website but these are now on GitHub.

This wiki will help you download and install Biopython, and start using the libraries and tools.

Get Started Get help Contribute
Download Biopython Tutorial (PDF) What's being worked on
Installation help (PDF) Documentation on this wiki Developing on Github

Cookbook (working examples) Google Summer of Code
Discuss and ask questions Report bugs (older issues)

The latest release is Biopython 1.68, released on 25 August 2016.



Biopython - github

I biopython / biopython @uUnwatch~ 123 JesStar 927 YFork 575

<> Code ! Issues 182 11 Pull requests 64 " Projects o 4~ Pulse [l Graphs

Official git repository for Biopython (converted from CVS)  http:/fbiopython.org/

A4 136 contributors

Create new file  Uploadfiles  Findfile

Latest commit 85be07£ 11 hours ago

® 11,079 commits ¥ 1 branch 51 releases

Branch: master « New pull request

. peterjc Test unsupport Nexus parser feature fails

il Bio

| BioSQL

i Doc

i Scripts

il Tests

B .codecovyml
B .gitattributes
B .gitignore

B travis-tox.ini
B travis.yml

B CONTRIB

E CONTRIBUTING

[E] DEPRECATED
B LICENSE

B MANIFEST.n
B NEWS

B README

[# README rst

tMove seli-tests to test. Nexus py

peps whitespace to make stricter flakes tool happy
Bug fix in recent update, and comment for clarification
Avoid blank line at end of Restriction_Dictionary.py
Test unsupport Nexus parser feature fails

Fix syntax in .codecov.yml

Tell git explicitly that Tests/PDB/ACUP.mmtf is binary

Avoid accidentally checking in Doc/examples/other_trees.nwk

TravisCl: Run flaked on Bio/ and Tests/ (with long ignore list)

Test on Python 3.6
Thank Blaise Li for PEPS work

Add links to Cl section of CONTRIBUTING file

Stop subclassing deprecated Alignment in MultipleSegalignment.

Burnp copyright year in LICENSE

Outline CONTRIBUTING file for GitHub Pull Requests
Talk ahout duak-licensing in the NEWS file

Test on Python 3.6

Switching README frorm markdown to rst

12 hours ago
5 days ago

3 days ago

5 days ago
11 hours ago
6 months ago
8 manths ago
3 manths ago
3 days ago
24 days ago
5 days ago

3 days ago

6 months ago
3 days ago

3 days ago

3 days ago
24 days ago

4 years ago



Operacje na sekwencjach

>>> from Bio.Seq import Seq
>>>my_seq = Seq("AGTACACTGGT")
>>>my_seq

Seq('AGTACACTGGT', Alphabet())

>>> print(my_seq)

AGTACACTGGT

Parsowanie plik-w FASTA

>>>from Bio import SeqlO
>>>for seq_record in SeqlO.parse("ls_orchid.fasta", "fasta"):

« print(seq_record.id)
« print(repr(seq_record.seq))
« print(len(seq_record))

0i|2765658|emb|278533.1|CIZ78533
Seq(CGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGATGAGACCGTGG...CGC,
SingleLetterAlphabet())

740

0i|2765564|emb|Z78439.1|PBZ78439
Seq('CATTGTTGAGATCACATAATAATTGATCGAGTTAATCTGGAGGATCTGTTTACT...GCC',
SingleLetterAlphabet())

592



