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Osnova

= Schéma predmétu
=  Definice
= Role BIOINFORMATIKY v soutasném pojeti FUNKCNi GENOMIKY

= Databaze
=  Spektrum ,on-line” zdroju
=  PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze
= GENOMOVE zdroje

= Analytické nastroje
* Vyhledavani homologii
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» Dalsi www genomové nastroje
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Schéma predmeétu

o Kapitola 01
* Uvod do bioinformatiky

o Kapitola 02
» |dentifikace genu

]

Kapitola 03
= Pristupy reverzni genetiky

o Kapitola 04
= Pristupy genetiky pfimé
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Schéma predmeétu

o Kapitola 05
= PFistupy funkéni genomiky
o Kapitola 06
= Protein-protein interakce a jejich analyza
o Kapitola 07
= Soucasne metody sekvenovani DNA
o Kapitola 08

=  Strukturni genomika
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Schéma predmeétu

o Kapitola 09

= Lokalizace gent a genovych produktuv bunce
o Kapitola 10

= Genomika a systémova biologie
o Kapitola 11

= Praktické aspekty funkéni genomiky
o Kapitola 12

= Nastroje systéemove biologie
= Modelové organismy, PCR a zasady navrhovani primeru
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» Zdrojova literatura ke kapitole I

- Bioinformatics and Functional Genomics,
2009, Jonathan Pevsner, Willey-Blackwell,
Hobocken, New Jersey
http://www.biocinfbook.org/index.php

» Uvod do praktické bioinformatiky, Fatima
Cvrtkova, 2006, Academia, Praha

= Plant Functional Genomics, ed. Erich
Grotewold, 2003, Humana Press, Totowa, New
Jersey
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» Definice
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GENOMIKA-co to je?

=V &irS§im pojeti-zkouma STRUKTURU a FUNKCI genomu

= Predpokladem je znalost genomu (sekvenci)-
prace s databazemi

=V uiéijn (pojeti zkouma FUNKCI jednotlivych genu -
FUNKCNIGENOMIKA

= pouZiva zejména pfistupy REVERZNI GENETIKY
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Genomics is a science discipline that is interested in the analysis of
genomes. Genome of each organism is a complex of all genes of the
respective organism. The genes could be located in cytoplasm (prokaryots)
nucleus (in most euckaryotic organisms), mitochondria or chloroplasts (in
plants).

The critical prerequisite of genomics is the knowledge of gene sequences.

Functional genomics is interested in function of individual genes.




GENOMIKA-co to je?
role BIOINFORMATIKY ve FUNKCNI GENOMICE

Pristupy ,klasické" genetiky .Reverzne geneticky" pristup
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With the knowledge of gene sequences (or the knowledge of the gene files in the
individual organisms, i.e. the knowledge of genomes), Reverse Genetics appears
that allows study their function.

|"

In comparison to “classical” or Forward Genetics, starting with the phenotype,
the reverse genetics starts with the sequence identified as a gene in the
sequenced genome. The gene identification using approaches of Bioinformatics
will be described later (see Lesson 02).

Reverse genetics uses a spectrum of approaches that will be described in the
Lesson 03 that allow isolation of sequence-specific mutants and thus their
phenotype analysis.

The necessity of having phenotype alterations in the forward genomics approach
introduces important difference between those two approaches. Thus, the gene
is no longer understood as a factor (trait) determining phenotype, but rather as a
piece of DNA characterized by the unique string of nucleotides. i.e. physical DNA
molecule.




Osnova

= Role BIOINFORMATIKY v soutasném pojeti FUNKCNi GENOMIKY
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Bioinformatika

= Definice bioinformatiky (podle NIH védeckého a technologického
konsorcia pro biomedicinské informace)

Vyzkum vyvoj nebo aplikace vypocetnich nastroju a pristupu za

d ucelem zvysovani rozvoje vyuziti biologickych, lékarskych, dat o
chovani nebo zdravi, vcetné téch, které umoznuji takova data
ziskavat, ukladat, organizovat, archivovat, analyzovat nebo
vizualizovat.
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NIH WORKING DEFINITION OF BIOINFORMATICS AND COMPUTATIONAL BIOLOGY
July 17, 2000

The following working definition of bioinformatics and computational biology were developed by the BISTIC Definition
Committee and released on July 17, 2000. The committee was chaired by Dr. Michael Huerta of the National Institute of
Mental Health and consisted of the following members:

Bioinformatics Definition Committee BISTIC Members Expert Members
Michael Huerta (Chair) Gregory Downing

Florence Haseltine Belinda Seto

Yuan Liu

Preamble

Bioinformatics and computational biology are rooted in life sciences as well as computer and information sciences and
technologies. Both of these interdisciplinary approaches draw from specific disciplines such as mathematics, physics,
computer science and engineering, biology, and behavioral science. Bioinformatics and computational biology each
maintain close interactions with life sciences to realize their full potential. Bioinformatics applies principles of
information sciences and technologies to make the vast, diverse, and complex life sciences data more understandable
and useful. Computational biology uses mathematical and computational approaches to address theoretical and
experimental questions in biology. Although bioinformatics and computational biology are distinct, there is also
significant overlap and activity at their interface.

Definition

The NIH Biomedical Information Science and Technology Initiative Consortium agreed on the following definitions of
bioinformatics and computational biology recognizing that no definition could completely eliminate overlap with other
activities or preclude variations in interpretation by different individuals and organizations.

Bioinformatics: 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, archive, analyze, or visualize
such data.

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.
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What is bioinformatics?

* Interface of biology and computers

* Analysis of proteins, genes and genomes
using computer algorithms and
computer databases

» Genomics is the analysis of genomes.
The tools of bioinformatics are used to make
sense of the billions of base pairs of DNA
that are sequenced by genomics projects.

). Pevsner,
http://www.bioinfbook.org findex.php
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Bioinformatika

= Bioinformatika ve funkéni genomice

= Zpracovani a analyza sekvenacnich dat
= |dentifikace referentnich sekvenci
= |dentifikace genu
= |dentifikace homologu, ortologu a paralogu
= Korelaéni analyzy mezi genomy a fenotypy (v€etné ¢lovéka)

= Zpracovani a analyza transkripcnich dat

et

|\ W = Transkripéni profilovani pomoci DNA ¢&ipu nebo next-gen
sekvenovani

‘ = Vyhodnocovani experimentalnich dat a predikce novych

regulaci v pfistupech systémové biologie
= Matematické modelovani genovych regulacnich siti

|\ :‘E—’. —_ VRS INVESTICE DO ROZVOJE VZDELAVANI
. ~ "’._

- Ef I . "'ﬁ M; Ev | 1

EVAOPSKA UNIE il " ' P ! ik

OF Vydelavan
L LET a statnim rozpoftem Ceske

13




Osnova

= Databaze

=  Spektrum ,on-line” zdroju
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Spektrum on-line zdroju
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There are many of on-line resources that could be used.
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Spektrum on-line zdroju

o EBI http://www.ebi.ac.uk/services
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Nowadays, the resources are interconnected and could be accessed via dedicated
web pages. Among the best and mostluy used www resources integrating plenty
of database resources belong www portal of European Bioinformatics Institute
(EBI) in Europe (Germany) and National Center of Biotechnology Information
(NCBI) in the USA (
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Spektrum on-line zdroju
NCBI http:ﬁwww.ncbi.nlm.nih.gow’
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Nowadays, the resources are interconnected and could be accessed via dedicated

web pages.
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Osnova

=  PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze
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Primarni databaze

= zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

=  Sekvencev databazich tzv. ,Velké trojky":
EMBL

http://www.ebi.ac.uk/embl/

GenBank,

http://www.nchi.nih.gov/Genbank/GenbankSearch.html

DDBJ,

http://www.ddbj.nig.ac.jp

= denné vzajemna vymena a zalohovani dat
= velka datova narocnost (kapacita i software)

= zari 2003 27,2 x 105 zaznamu o zhruba 33 x 10° bp
= srpen 2005 100 x 109 bp ze 165.000 organizmul
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Sequences (millions)

0

Growth of GenBank
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Growth of GenBank + Whole Genome Shotgun
(1982-November 2008): we reached 0.2 terabases

P

200

Number of sequences
in GenBank (millions) o©

Base pairs of DNA in GenBank (billions)
Base pairs in GenBank + WGS (billions)

J. Pevsner,
http:/fwww.bioinfbook. org findex.php
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Growth of GenBank
Feb 152013
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Shotgun Sequencing . (

Computer
Id

" 253 = (l;
—

Fig 2: Short frag of DNA seq are by
data to recreate the whole genome sequence

Fig 1: Genomic DNA is fragmented, ligated into viral DNA
and packaged into viral particles to create a library
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Shotgun sequencing allows a scientist to rapidly determine the sequence of very long
stretches of DNA. The key to this process is fragmenting of the genome into smaller
pieces that are then sequenced side by side, rather than trying to read the entire
genome in order from beginning to end. The genomic DNA is usually first divided into its
individual chromosomes. Each chromosome is then randomly broken into small strands
of hundreds to several thousand base pairs, usually accomplished by mechanical
shearing of the purified genetic material. Each of the short DNA pieces is then inserted
into a DNA vector (a viral genome), resulting in a viral particle containing "cloned"
genomic DNA (Fig. 1).

The collection of all the viral particles with all the different genomic DNA pieces is
referred to as a library. Just as a library consists of a set of books that together make up
all of human knowledge, a genomic library consists of a set of DNA pieces that together
make up the entire genome sequence. Placing the genomic DNA within the viral genome
allows bacteria infected with the virus to faithfully replicate the genomic DNA pieces.
Additionally, since a little bit of known sequence is needed to start the sequencing
reaction, the reaction can be primed off the known flanking viral DNA.

In order to read all the nucleotides of one organism, millions of individual clones are
sequenced. The data is sorted by computer, which compares the sequences of all the
small DNA pieces at once (in a "shotgun" approach) and places them in order by virtue
of their overlapping sequences to generate the full-length sequence of the genome (Fig.
2). To statistically ensure that the whole genome sequence is acquired by this method,
an amount of DNA equal to five to ten times the length of the genome must be
sequenced. (Interactive concepts in biochemistry, Rodney Boyer, Wiley, 2002,
http://www.wiley.com//college/boyer/0470003790/)
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Arrival of next-generation sequencing:
In two years we have gone from 0.2 terabases to
71 terabases (71,000 gigabases) (November 2010)
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DDBIJ/EMBL/GenBank accepts both complete and incomplete genomes. Whole
Genome Shotgun (WGS) sequencing projects are incomplete genomes or
incomplete chromosomes that are being sequenced by a whole genome shotgun
strategy. WGS projects may be annotated, but annotation is not required.

The pieces of a WGS project are the contigs (overlapping reads), and they do not
include any gaps. An AGP file can be submitted to indicate how the contig
sequences are assembled together into scaffolds (contig sequences separated by
gaps) and/or chromosomes. We must have the contig sequences without gaps as
the basic units for all WGS projects.
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Primarni databaze

» zahrnuji soubory primarnich dat — sekvenci DNA a proteinu

=  Proteinove sekvence:
PIR, http://pir.georgetown.edu/
MIPS, http://www.mips.biochem.mpg.de
SWISS-PROT, http://www.expasy.org/sprot/
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Primarni databaze

=  Typy sekvenciv primarnich databazich

standardni nukleotidove sekvence ziskané kvalitnim
sekvencovanim

ESTs (Expressed Sequence Tags)

HGTS (High Throughput Genome Sequencing)

- neanotované ,surové” vysledky sekvenaénich projektl

referentni sekvence anotovanych genomd

TPAs (Third Party Annotation)

- sekvence anotované jinymi nez puvodnimi autory
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Primarni databaze

GenBank (NCBI) http://www.ncbi.nlm.nih.gov/
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Primarni databaze
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Primarni databaze

=" pr—r—ry = —
e

L) NC_002377.1: 145K..148K (29Kbp)~» | " Q@D - + i P
PO 145,400 145,600 |145,800 |146 K 146,200 |146,400 1#66-00 1#6800 1d?h I1d_?__f'DQ 147 400 147,600 |1

#|0|2  NP_059797.1
NP_059797.1: two-component VirA-like sensor kinase .48 1,680 1,600 K

total range: NC_002377.1 (145,694..148,183) x
total length: 2,490 —_—
strand: plus
protein product length: 829
| Links & Tools
_»GenBank View: NC 002377,1 (145,694.,148,183), NP_0597
FASTA View: NC 002377.1 (145,604.,148,183), NP 059797
BLAST Genomic: NC 002377.1 (145,694..148.183)
Graphical View: NP_059797.1
BLAST Protein: NP_059797.1
BLINK Results: NP_059797.1

~ Bibliography

Related articles in PubMed
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Primarni databaze
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Primarni databaze
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What is an accession number?

An accession number is label that used to identify a sequence. It is a string of letters
and/or numbers that corresponds to a molecular sequence.

Examples (all for retinol-binding protein, RBP4):

X02775 GenBank genomic DNA sequence

NT_030059 Genomic contig DNA
Rs7079946 dbSNP (single nucleotide polymorphism)

N91759.1 An expressed sequence tag (1 of 170) RNA
NM_006744 RefSeq DNA sequence (from a transcript)

NP_007635 RefSeq protein

AAC02945 GenBank protein protein
Q28369 SwissProt protein

1KT7 Protein Data Bank structure record

). Pevsner,
http://www.bicinfbook.org findex.php
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NCBI’'s important RefSeq project:
best representative sequences

RefSeq (accessible via the main page of NCBI)
provides an expertly curated accession number that
corresponds to the most stable, agreed-upon “reference”
version of a sequence.

RefSeq identifiers include the following formats:

Complete genome NC_#HHHHHE
Complete chromosome NC_#HHHHE

Genomic contig NT_#HHHHH#
mRNA (DNAformat)  NM_#HEHE e.g. NM_006744
Protein NP_##HH#HH e g. NP_006735

). Pevsner,
http://www.bicinfbook.org findex.php
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= MCBI Rrference Sequences (RefSeq)
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NCBI’'s RefSeq project: many accession number
formats for genomic, mRNA, protein sequences

Accession Molecule Method Note
AC_123456 Genomic Mixed Alternate complete genomic
AP_123456 Protein Mixed Protein products; alternate
NC_123456 Genomic Mixed Complete genomic molecules
NG_123456 Genomic Mixed Incomplete genomic regions
NM_123456 mRNA Mixed Transcript products; mRNA
NM_123456789 mRNA Mixed Transcript products; 9-digit
NP_123456 Protein Mixed Protein products;
NP_123456789 Protein Curation Protein products; 9-digit
NR_123456 RNA Mixed Non-coding transcripts
NT_123456 Genomic Automated Genomic assemblies
NW_123456 Genomic Automated Genomic assemblies
NZ_ABCD12345678 Genomic Automated Whole genome shotgun data
XM_123456 mRNA Automated Transcript products
XP_123456 Protein Automated Protein products
XR_123456 RNA Automated Transcript products
YP_123456 Protein Auto, & Curated Protein products
ZP_12345678 Protein Automated Protein products 1. Pevsner,
http://www.bicinfbook.org findex.php
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Primarni databaze

e ——— ey

e - -

) NC_002377.1: 145K..148K (29Kbp)* |« | Q@D | - + AT S
b0 |145,400 |145,600 [145,800 [146 K  [146,200 |146,400 [146,600 (146,800 147 K (147,200 |147,400 |147,600 |1

Jenes

=02 NP_059797.1

| NP_059797.1: two-component VirA-like sensor kinase T4 1688 188 2K
NP 08&767 total range: NC_002377.1 (145,694..148,183) x x e ——
Ef 21 ; ]

total length: 2,490
strand: plus
protein product length: 829
Links & Tools

, | GenBank View: NC 002377.1 (145,694..148,183), NP_0597

% FASTA View: NC 002377.1 (145,694..148,183), NP 059797
BLAST Genomic: N 77.1 (145.694..
Graphical View: NP_059797.1
BLAST Protein: NP_059797.1
BLINK Results: NP 059797.1

~ Bibliography

Related articles in PubMed
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Primarni databaze

L L i [ [ ——
— O
- Changs regon shown
Agrobacterium tumefaciens plasmid Ti, complete sequence o MMM LN
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Sekundarni databaze

= databaze funkénich nebo strukturalnich motiva ziskanych srovnavanim
primarnich dat (sekvenci)

o PROSITE, http://www.expasy.org/prosite/

S L

TFrarmyinh
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Sekundarni databaze

= databaze funkénich nebo strukturalnich motiva ziskanych srovnavanim
primarnich dat (sekvenci)

o PROSITE, http://www.expasy.org/prosite/

FROCUT FROMOT SULFATION Tyresins sl fstion sie jnoke] [Wisrming: rbe with  high probaislity of sooumeme |

SCAMP FHOSPHO STTE c AMP. sond oG0P ke prrulent {weston birnase pshospbory Lation o b {pattern] [Warrimg. pormers w i o hagh prohabalety of oo o]

SPKC PHOSPHO SITE Protein ks € phsphory latnon sic [pusseem] [Woarsasg: puttern woth o hagh probabaliey of oo arrence |

N :!E" - INVESTICE DO ROZVOJE VZDELAVANI
’ ; :I' Tato or - an f , n
I . E"M 3 . .
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Sekundarni databaze

= databaze funkénich nebo strukturalnich motiva ziskanych srovnavanim
primarnich dat (sekvenci)

o PROSITE, http://www.expasy.org/prosite/

PINOC 0190 PRGBS RS KI% Histuline Linsss domass [profile]

3 RESPONSE REGULATORY Respomsr spalasary chumain [pondide |

NP1 68 AT LNSTEe TR =

Craphical vemnary of hits fjave applets

) = vt | e
E 1
J i
=
o
O it with 12 PROSITE entries
Tl P Tlome o Search | T Y T T d ]
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Sekundarni databaze

= databaze funkénich nebo strukturalnich motiva ziskanych srovnavanim
primarnich dat (sekvenci)

PRINTS, http://www.bioinf.man.ac.uk/dbbrowser/PRINTS/
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Sekundarni databaze

o TRANSFAC http://www.gene-regulation.com/

@E | T=m TRANSFAC Sacchammyces Module 0.1

‘ | S/MARt DB . The SAMAR transaction dutabase (Release 2 1)

Scaffold/Matrix Attached Region transaction Database

losy m The TRANSFAC Database (Release 50)

The GeF

I Research

I Service & Technology Transfer
I Wews & Public Relations

> Bxnionmatcs
» The wam
s oo L") Thus atabicse s 1o Jongsr avasiable on this b #
HA PR H mm i on SeTVel TOu can access fton
:Eﬂ:’:ﬂ W "luhl i b hitpftwras peneiTREIAtOD e
» ool
» Links
= . = The database of physiological systems, organs and cell types
CYTOMER
- I\ :‘E". yht AVERSZ), INVESTICE DO ROZVOJE VZDELAVANI
\nﬁi’ - M :I
EVROPSKA UNIE Ef o oamncnsiosment  TANATS

S/MARt DB (saffold/matrix attached region transaction database). This database
collects information about S/MARs and the nuclear matrix proteins that are
supposed be involved in the interaction of these elements with the nuclear
matrix. http://transfac.gbf.de/SMARtDB/index.html)
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Strukturalni databaze

o PDB http://www.rcsb.org/pdb/

B ’
P mmwn
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structure dats
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AL FORMATS | CRUCAT 0N | 1 PUBLIC AT O |

Search the Archive £ PDB Mirrors
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O query by PoBid onty [ musten wxsctwerd Ganter®
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Saarchbite beywes i saih foom with imples ‘Siandecds and Techocioos”
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Lwbong Urni vers v of
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13 Dee- 2002 mm.&mlz.m
Happy. The FDB Mota s ks
stafl wish fo extend o bast wihes o the mm!! ey
FOB b8 supportend by funds from Bhe for » happy hobeley Garman,
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Strukturalni databaze

o PDB http://www.rcsb.org/pdb/

H % o INVESTICE DO ROZVOJE VZDELAVANI
Ef 0P Vagbibnies 4M Evropsid) S o
EVROPSKA UNIE 2ANAY 1 statnim rozpoéter ki republiky
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Strukturalni databaze

o PDB http://www.rcsb.org/pdb/

INVESTICE DO ROZVOJE VZDELAVANI
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Osnova

* GENOMOVE zdroje

EVROPSKA UNIE

INVESTICE DO ROZVOJE VZDELAVANI
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Genomové zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

Py [T .
e — e . B-

by gt ] Gt B Gy

EVROPSKA UNIE

INVESTICE DO ROZVOJE VZDELAVANI
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Genomové zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

[ P ree— Y — [ —p——— Y -
.+ - e ——— * o

UCSC Genome Browser on Human Feb. 2008 [GRChIT/hg19) Assembiy

-Ef "y

EVROPSKA UNIE
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Genomové zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway
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Genomové zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway
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Genomové zdroje

Human Genome Browser http://genome.ucsc.edu/cgi-bin/hgGateway

e T T E T ===
* -

T ————— * o
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Genomové zdroje

The Arabidopsis Information Resource (TAIR) http://www.arabidopsis.org

< 5 i § Wi ) B

——e—e

\ i o= o o i bapiegm
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The Arabigapsis infarmation Ressurcs

Click here

te try our new online submissien form
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Genomové zdroje

TAIR, The Arabidopsis Information Resource, http://www.arabidopsis.org

.
Eifgir " = o stn o P
Portals oad

Search Browse Tools Stocks Saubmit Nows
The Arabidopsis Information Resource Breaking News
Data Updates Suspended
[Octote: 0

Some TAIR cata up

rcluding oading of new ABRC
stocks. wil be suspended fom
Oct 20-Nov 17 while we move
our servers.

oo ]
exprosson DNA and seed
o3, and information sboy
data s updated every two wooks or
sseons Gene structwres are updated 1.2 hmes PO yOar USINg CoMmp!
mathads 83 well 88 commundy submeasicns of naw ind updsed genes. TAIR Mss provides
atonse bk ata pages 10 Other ArabidcEss rEsoLICeS

Now Phenotype Search
Option

—
es il distribut
rfanmation snd ¢

The Ohio 5
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seod and DNA resour
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The NEW arabidopsis.org

20 oMt NavEaton Bars and HEGANEed Gur wWob Pages
1 and resources in TAIR. Ploase contact us o you

ASPE Prosentations
[August 15, 2008]
Focmweg hosvy o
TAIR workshop prosertatons
@ven at the ASPE meetng n
Boston nave bee e
avadiatie t
[T e———
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n the TAIR webss
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Osnova

= Analytické nastroje

. Vyhledavani homologii

EVROPSKA UNIE

INVESTICE DO ROZVOJE VZDELAVANI
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Analyticke nastroje

Globalni vs. lokalni pfifazeni

Globilni pFiFazeni ‘,
SLAV-========= APATNIK------~- PIQNYR-I-----~- AKSETQRYMVIE |
SLAVYTYIEFVRANAPATNIKSECVRAAPIQNYRRVEHVRATAKSETQRYMVIE

Lokilni pFifazeni
SLAVYTYIEFVRANAPATNIKSECVRAAPIONYRRVEHVRATAKSETORYMVIE

H globalni pfifazeni pouze u sekvenci, které jsou si podobné a
podobné deélky (za cenu vnaseni mezer do jedné nebo obou
sekvenci)

B globalni pfifazeni se pouZiva pfedeviim v pfipadé

mnohaéetného pfifazovani (CLUSTALW, viz dale)

. lokalni pfifazeni umoZni identifikaci a srovnani i v pripadé
porovnavani pouze Useku sekvenci s vyznamnou mirou
podobnosti, napf. i pfi zaméné pofadi proteinovych domén
bé&hem evoluce

EVROPSKA UNIE i

ANERS, INVESTICE DO ROZVOJE VZDELAVANI
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Analyticke nastroje

Volba spravného typu pfifrazeni pomoci bodového diagramu (dotplot)

Sekvence X ATTGATCGGTCTTGCACTGA
Sekvence Y ATTGCTCGGTATTGCTCTGA

— Ll .
filtrace diagonal |
kratlich nez3 |

EVROPSKA UNIE il

Cwrikova, Uvod do praktické bioinformatiky
. vyneseni sekvenciproti sobé
= identifikace shody v okné& o dané velikosti (napf. 2 bp)
. odfiltrovani* diagonal o délce mensi nez je mezni hodnota
(threshold)
= — ANERS, INVESTICE DO ROZVOJE VZDELAVANI
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Analyticke nastroje

priklady srovnani sekvenci pomoci bodoveho diagramu

N \\
S SHEES

B c D
( rak 1
. globalné [ze srovnavat pouze sekvence A, B
" ostatni sekvence prosly béhem evoluce zaménou domén a je

nutné je porovnavat lokalné

. bodovy diagram l|ze ziskat pomoci srovnavani programem
BLAST2 (viz déle)

EVROPSKA UNIE il

INVESTICE DO ROZVOJE VZDELAVANI
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Analyticke nastroje

o BLAST http://ncbi.nim.nih.gov/BLAST/

T
toab

ttatcat

gegtattaat

tgtttttttt

furl |Ataattaatt tattocacat gagatatgat atgatatact atgtattttt

ttatttgtaa acctttaata taacaagaac tacaaaaaat gaaaa

g9 gogeatgtty tgtggttcca

r

Bt pubssqunes From: | To: |
Choots ditadee [[1I 8]
L BCAST] R mesarauery Resatan
L
>~ —_ VIR, INVESTICE DO ROZVOJE VZDELAVANI
» L = b,
Bl < W -‘
ryTor— K &
EVROPSKA UNIE ¥ oo konkaronceschapnent  ANA B 1 st
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BLAST

Basic Local Alignment Search Tool

= Velikost vyhledavaciho slova (word size): 10-11 bp, resp. 2-3 aa
. Primarni podobnosti (seed matches)

Rozsifovani oblasti homologie doprava i doleva

Hodnoceni homologie pomoci matice PAM (Point Accepted Mutation) nebo
BLOSUM (BLOcks Substitution Matrix)

Matice PAM 250
= Zobrazeni vysledku [

"
| A|TIGC hodnota nepiru G-A | | 101
| [A]3] o[ s¢T | - HIEE
20121010 hodnota piru G-G ; eI ]
G| 0] 0] Je-] = < - 11
bl b s 1]
‘ clojojoll At 1!.
t oot
3 -2
S e 1 -2
Cwitkova, Uvod do prakdické bicinformatiky ]
-
|
Ol s— (LT 4
n® - z Tat
AR
0P Viblavini # S
EVAOPSKA UNIE il oo konkaronceschapnent  ANA B
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BLAST

Basic Local Alignment Search Tool

0 >gi
Length = 1793

Score = 1110 bits (360),(Expect = 0.0)

Identities = 965/1100 (87N
Strand = Plus / Plus

actin, beta [(ACTB), mRNA o

.}

Query: 158 gteg g9 ggcatgtgcaaggcogy gocggagacgaty gegee 215 Ap——
BUORNG1 11411 WAL O TR LN A1 (TR L =
Query: 216 gtekt tegattgt 278

. CCLEECE TUEE PECEE E PE EREEEEer Crer e Teeeren ril
Sbict: 161 gt g a9 999cqg 220
Query: 276 g gt E tgat tggtatectoaccotgaagtas 335

} COLE TE T FEE T DT VT T 0 R CE i
Sbjct: 221 ggat t gtgggcgacgagyg gag goatcct tgaag 280

Query: 336 e:eatunqeaethateqtgleenctqqga:qnatqq- aagatoctggeaccacace 395
PELEE TTELT |I|||||I[II||III|[||||T|||I|I|I|II|I|II
Shiet: 281 cat g aactgggacgacat a ggcac 24

Enci se stejnou
Iké databézi

. _expect
nebo ) e
SlOZENE 2 P

- vysledek udava frakci totoZnych a u proteind i podobnych pozic
pfip podet vipZenvch mezer

NSy
Veys1s

W r:_,.g‘_l .\“\‘m‘“"'. INVESTICE DO ROZVOJE VZDELAVANI
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Primarni databaze

[ T [ —— Y

) NC_002377.1: 145K..148K (29Kbp)» | ‘| @) | - + i P
b0 |145,400 |145,600 [145,800 [146 K 146,200 [146,400 |146,600 146,800 |147 K (147,200 [147,400 147,600 |1

#|D2| NP_059797.1

NP_059797.1: two-component VirA-like sensor kinase .48 1,680 1,600 K
total range: NC_002377.1 (145,694..148,183) T x x
total length: 2,490 e —————
strand: plus

protein product length: 829

Links & Tools

GenBank View: NC 002377.1 (145,694..148,183), NP_0597

FASTA View: NC 002377.1 (145,604..148,183), NP_05979;

BLAST Genomic: NC 002377.1 (145,694..148,183)

Graphical View: NP_059797.1

;| BLAST Protein: NP_059797.1

I ") BLINK Results: NP_059797.1

~ Bibliography

Related articles in PubMed

INVESTICE DO ROZVOJE VZDELAVANI

Kon

EVROPSKA UNIE il

BLINK is a link to the pre-computed BLAST search results for the respective
sequence (see the next slide).
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BLAST

Basic Local Alignment Search Tool
e -:--T‘lmi - —

Total [score > 100) : TAT006 Wits in 146734 peotsin in 6308 species
Selected: 147086 hits in 186734 proteins in 6209 species Filter: Min Score: 100
Othes views (Ruports):  Tasonomsy teperl  Multile Algrenend  Blast

¥ Chooss Drply Oplions r

1290 | rcngey (130098 | paciery (03] ppeacce [BOO Furgy (984 Pty (6 ey D698 The Omeny st setecicn
Resulty 1100 MeaiPage  Last

L d
-
*
*
-
*
-
-
-
-
-
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BLAST

Specializované verze

V soucasnosti existuje cela fad specializovanych verzi programu BLAST

. vyhledavani podle zdroje (organismu) sekvenci, napf. znamych genomd
mikroorganismu

. BLASTP
. vyhledavani podobnosti k proteinu v databazi proteinovych
sekvenci
B BLASTN
. vyhledavani podobnosti k nukleotidové sekvenci v databazi
nukleotidovych sekvenci

. dal$i varianty jako napf. MEGABLAST pro identifikaci
totoZznych nebo velice podobnych sekvenci (vyhledava
dlouhé podobné useky nukl. sekvenci)

. BLASTX
. vyhledavani podobnosti k proteinu v databazi -
nukleotidovych sekvenci prelozenych do sekvence aa
4 i VR INVESTICE DO ROZVOJE VZDELAVANI
Al e

; S
OF Vidbldvin ~
EVRAOPSKA UNIE il o kemkmmunceschopnset  ANA DY a statn
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BLAST

Specializované verze
V soucasnosti existuje cela fad specializovanych verzi programu BLAST

. TBLASTN

. vyhledavani k sekvenci nukleotidl pfeloZzené do sekvence
aa v databazi proteind

. TBLASTX

. vyhledavani k sekvenci nukleotidi prelozené do sekvence
aa v databazi nukleotidovych sekvenci pfeloZzenych do
sekvence aa

INVESTICE DO ROZVOJE VZDELAVANI

EVROPSKA UNIE i
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BLAST

Specializované verze

V soucasnosti existuje cela fad specializovanych verzi programu BLAST

= PSI-BLAST (Position-Specific lterated Blast)

. Prvnim krokem je standardni BLAST, pfi kterém PSI-
BLAST identifikuje skupinu podobnych sekvenci s E
hodnotou lep$i nez minimalni hodnota (standardné 0,005)

. PSI-BLAST wytvaii pro kazdé pfifazeni tzv. PSSM (position
specific substitution matrix)

. PSSM matice zohlednuje vyskyt jedné aminokyseliny ve
stejné pozici se zvySenou frekvenci u sekvenci
identifikovanych jako podobné v prvnim kole pomoci
BLAST, coz mlze znamenat funkéni konzervovanost

>

= o SVERS), INVESTICE DO ROZVOJE VZDELAVANI
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BLAST

Specializované verze

V soucasnosti existuje cela rada specializovanych verzi programu BLAST

. PHI-BLAST (Pattern-Hit InitiatedBlast)

. Uréen k identifikaci specifické sekvence, napf. motivu
(pattern) v sekvenci podobnych proteinovych sekvenci

. Sekvenci motivu je tfeba vioZit pomoci specialniho syntaxu
. [LVIMF]znamena bud Leu, Val, lle, Met nebo Phe
. - je oddélovnik (neznamena nic)
. x(5) znamena 5 jakychkoliv aminokyselin
. x(3, 5) znamena 3 az 5 jakychkoliv aminokyselin

EVROPSKA UNIE il

INVESTICE DO ROZVOJE VZDELAVANI
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BLAST

Specializované verze
Priklad vyhledavani pomoci PHI-BLAST

>gi|4758958 |ref |[NP_004148.1| Human cAMP-dependent protein kinase
MEHIQIPPCGLTELLOGYTVEVLROOPPDLVEFAVEYFTRLREARAPASVLPAATPROSLCGHPPPEPGFDR
VADAKGDSESEEDEDLEVFVPSRFNRRVSVCAETYNPDEEEEDTDPRVIHPKTDEQRCRLOEACKDILLF
KNLDQEQL SQVLDAMFERIVEADEHVIDQGDDGDNFYVIERGTYDILVTKDNQTREVGQYDNRGEFGELA
LMY} VATSEGSLWGLDRVTFRRI IVKNNAKKREMFESFIESVPLLKSLEVSERMKIVDVIGEK
IYKDGERIITQCEKADEFYIIESCEVEILIRERTKENKDGCGNQEVE IARCHEKGQYFGELALVTNEPRAAS
AYAVGDVKCLVMDVQAFERLLGPCMDIMERNI SHYEEQLVEMFGESVDLGNLGQ

yARAT IV

[LIVMF] -G-E-x- [GAS] - [LIVM] -x(5,11) -R- [STAQ] -A-x- [LIVMA] -x- [STACV] .

INVESTICE DO ROZVOJE VZDELAVANI

Tato fuf
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Osnova

L Vyhledavani sekventnich motivu, otevienych ctecich ramcu,
restrikénich mist....

EVROPSKA UNIE wilf

INVESTICE DO ROZVOJE VZDELAVANI
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Analytické nastroje

o http://workbench.sdsc.edu/

[Brcr [ Ada | o | Dok | Copy || View | Downiond || viewhacors |
(oAt ]| AT ] #ASTA ] FASTX | FASTr | SSEARCH ] CLUSTALW |
[CLUSTALWPROF | ALION ] LALION ] LPASTA J| PATTERNMATCHDS || PATTERNMATCH | TACO || PRIERS |

| FRIMERCHECK J PRIMERTM || SDCFRAME | KEVCOME §f RAHDSEQ |

o, I_'.:_‘& RSy INVESTICE DO ROZVOJE VZDELAVANI
o & 5,
- Ef %l— i: - 2 M Tato prezentace je spolufinancovina
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Analytické nastroje

o http://workbench.sdsc.edu/

EVRAOPSKA UNIE il

Vensis

= r_'.:_% RSy INVESTICE DO ROZVOJE VZDELAVANI
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Analytické nastroje

o http://workbench.sdsc.edu/

EVRAOPSKA UNIE il

Tato prezentace je spolufinancovana

- I_'.._~!; NS, INVESTICE DO ROZVOJE VZDELAVANI
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Vensis:
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Evropskym socidlnim fondem
a statnim rozpottem Ceské republiky
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Analytické nastroje

o http://workbench.sdsc.

edu/

Nicotiana tabacum glucan beta-1,3-glucosidase gene, complete cds. Tran

>170248 Translated - Frame 1

ELFWGARAK LFAKWENI IFSVCNSYST* INKGANLTILFL

Nicotiana tabacum glucan beta-1,3-glucosidase gene,

complete cds. Tran

>170248 Translated - Frame 2
ILYOV!

*LFCP

EVRAOPSKA UNIE il
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Tato prezentace je spolufinancovana
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Analytické nastroje

o http://workbench.sdsc.edu/

EVRAOPSKA UNIE il

INVESTICE DO ROZVOJE VZDELAVANI
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Tato prezentace je spolufinancovana
Evropskym socidlnim fondem
a statnim rozpottem Ceské republiky
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Analytické nastroje

o http://workbench.sdsc.edu/

CABTOLLATEATTOACAASTOkALL M4 AOOAA LA TEAT
CAATATTETA ALELBaT

INVESTICE DO ROZVOJE VZDELAVANI

Tato prezentace je spolufinancovina
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Analytické nastroje

o http://workbench.sdsc.edu/
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Analytické nastroje

== o+ IR

VPCR 2 0 (WW'W mieface) - Please, enier mucleotxle promer seqaences (U codes allowed wnuulm o
seaches the specified database 1o maxhes © Ue pruners [ maxhes ae found withan 10000 bases. a PCF. sunulaton mode]
predcts ampifation Cakulated PCF. prodacs ase displayed wathan & munue
HOTE: Abilities of VICR 20 are il limbed by BLAST copadilitins snd settings, o wall o inabdlity of ow cwmat soltwaes b desl with mom thea s
svmph hemnd matdar o pin For v ple, wing rimhars shorter or ronghly squad bs s 11-base word siie Bisses Bost Mateber. Frimers vk

e nuu.n Vi s e by slving most o thess gradims, e, b patint, ¥ you b minne, place, bt
e L s for VIR 3.0 e, Cremely, thie mblss & for wing VICR ypreief el rere ] e
LR

et and of

INVESTICE DO ROZVOJE VZDELAVANI

S -
~ AVERS
I Fd % bl ?"f.
I A 3 2 Tato prezentace je spolufinancovina
z =
- £ & Evropskym socidinim fondem
MIN : promrin A 3
EVROPSKA UNIE il h 4 " a statnim rozpottem Ceské republiky




Analyticke nastroje

o VPCR http://grup.cribi.unipd.it/cgi-bin/mateo/vper2.cgi
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Osnova

L Dalsi www genomoveé nastroje
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Dalsi WWW zdroje

TIGR (The Institute for Genomic Research, http://www. tigr.org/software/)

Recently part of the J. Craig Venter Institute
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Dalsi WWW zdroje

= Online Mendelian Inheritance in Man (OMIM)
[ O T — T . To= 0 "
T
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Shrnuti

= Schéma prednasky

= Role BIOINFORMATIKY v souéasném pojeti FUNKCNi GENOMIKY

= Databaze

. Spektrum _on-line* zdroju
. PRIMARNI, SEKUNDARNI a STRUKTURALNI databaze
- GENOMOVE zdroje

* Analytické nastroje

- Vyhledavani homologii
L Vyhledavani sekventnich motivu, otevienych ctecich ramcu,
restrikénich mist....
L Dalsi www genomoveé nastroje
e —_1 ERS) INVESTICE DO ROZVOJE VZDELAVANI
- L ~ -'._
: oo (M
EVROPSKA UNIE i o inskmmomchopnt.  ANA DY \ sid

81




Diskuse
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