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Prace se sekvencnimi daty

Sekvencni data = zapis primarni sekvence
makromolekul, tj. DNA (RNA) a proteinu

» DNA a RNA se zapisuji ve sméru 5°- 3°
» Proteiny se zapisuji od N-konce k C-konci

» Pouzivaji se jednopismenkoveé kody (podle
IUPAC)



Zkratky pro nukleove kyseliny

Kod Baze Kod Baze
A Adenin K G, T (keto)
C Cytosin M A, C (amino)
G Guanin B C,G, T (neA)
T Tymin D A G, T (neC)
U Uracil H A C, T(neG)
R A, G (purin) V A C,G(neT, U
Y C, T (pyrimidin) N cokoli (any)
S G, C (strong)
-~ AT (weak) mezera



ZKratky pro proteiny

Zkratka Amino Zkratka Amino
kyselina kyselina

A Alanin P Prolin

C Cys Cystein Q Gln Glutamin
D Asp Aspartat R Arg Arginin

E Glu Glutamat S Ser Serin

F Phe Fenylalanin T Thr Threonin
G Gly Glycin V Val Valin

H His Histidin W Trp Tryptofan
I lle |zoleucin Y Tyr Tyrosin
K Lys Lysin X XXX cokoli

L Leu Leucin B AsXx Asp, Asn
M Met Methionin Z Glx Glp, GIn
N Asn Asparagin



Zpusoby zapisu
Surova data (raw data, raw format)

> Nekteré programy je umi prijmout a zpracovat
» Nejsou ale vhodné pro dlouhodobé uchovavani

Specializované formaty

» Zakladni verejné databaze je umi prevadet

Jednoducheé formaty - FASTA
> Nejlépe bez mezer a specialnich znaku

>01]291219937|ref[NM_001888.3| Homo sapiens crystallin, mu (CRYM),
transcript variant 1, mRNA
TTTCAAATGGGGAGTTTCCCTGCACAAGCTTTCTTGTCTGCCACTATGTGAGATATACCTT
TCACCTTCTGCCGTGATTGTGAGGCCTCCTCAGCCACGTGGAACTGTAAAAACTCCTGGAA
GAAAAGATCCTGCAATTT



FASTA a WORD

Na co si dat pozor

» Ulozit ve formatu ,,pouze text"
» Nepouzivat tabelatory a jiné cizi znaky

» Vypnout funkce ,,automatické opravy“ a
,2automaticky text“ i funkce ,,inteligentni
vyjimani a vkladani“



Typ pisma

Doporucuji format pisma ,Courier New"
— kazdé pismeno zaujimd stejnou
plochu

Courier New 24
TTTCAAATGGGGAGTTTCCCTGCACAAGCTTTCTT
AAAGTTTACCCCTCAAAGGGACGTGTTCGAAAGAA

Arial 24

TTTCAAATGGGGAGTTTCCCTGCACAAGCTTTCTT
AAAGTTTACCCCTCAAAGGGACGTGTTCGAAAGAA




Pozor, zkratky pro NA a proteiny jsou v
nékterych pripadech shodné!

Vstupni formaty pro pocitacoveé zpracovani
musi byt specifikovany, aby program rozpoznal,
jde-li o NA nebo protein

Wf&



Molekularné-biologicke databaze

Evropsky institut pro bioinformatiku ve Velké Britanii

(EBI)
EMBL, 1980

Narodni centrum pro biotechnologické informace
(NCBI) zalozené v ramci Narodni Iékarské knihovny
(NLM) v USA

GenBank, 1982

Centrum pro inormacni biologii (CIB) , jako oddéleni
Narodniho genetického institutu (NIG) v Japonsku

DDBJ, 1984


../Prednasky/05-Farmakogenomika a Internet/European Bioinformatics Institute.mht
../Prednasky/05-Farmakogenomika a Internet/NCBI HomePage.mht
../Prednasky/05-Farmakogenomika a Internet/CIB-DDBJ.mht

GenBank/EMBL/DDBJ

» Vzajemné si vymenuji si e

Informace —

» Volné dostupneée

» Prijimaji nové sekvence z
genomovych center a R oy
pracovist’ zabyvajicichse | %"V~ [ #§
sekvenovanim A

Sekvenci v databazich muze zverejnit kdokoli !



Databaze sekvenci proteint

I?atabéze SWISS-PROT zalozena na Univerzite v
Zeneve v roce 1986

Spravuje Svycarsky institut pro bioinformatiku (SIB)

Obsahuje automaticky doplnované preklady
sekvenci z EMBL

Databaze PDB (The Protein Databank)

Archivuje a analyzuje proteinové struktury a
komplexy informacnich biomakromolekul


../Prednasky/05-Farmakogenomika a Internet/RCSB Protein Data Bank.mht
../Prednasky/05-Farmakogenomika a Internet/ExPASy Proteomics Server.mht
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www.ncbi.nlm.nih.gov

= NCBI Resources (¥) How To [¥) My NCBI Sign In
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National Center for
Biotechnology Information

NCBI Home Welcome to NCBI Popular Resources |
Resource List (A-Z) The National Center for Biotechnology Information advances science and health by PubMed
Al Resoliices providing access to biomedical and genomic information. Bookshelf
| Chemicals & Bioassays About the NCBI | Mission | Organization | Research | RSS Feeds PubMed Central
Data & Software PubMed Health
DNA & RNA e ) BLAST
N et Starte : 1
Domains & Structures Nucleotide
S Tools: Analyze data using NCBI software Catiome
_Genes & Expression - Downloads: Get NCBI data or software e
Genetics & Medicine - How-To's: Learn how to accomplish specific tasks at NCBI
oi il e i S A ) =71 . Gone
Genomes & Maps Submissions: Submit data to GenBank or other NCBI databases
s T Protein
Homology )
WA Tl 14 —
Literature »
Proteins Genomic Structural Variatio
SEpICieE Al dbVar archives large scale genomic NCBI Announcements
 Taxonomy variation data and associates defined New Microbial BLAST Page

12 Jun 2012

& variants with phenotypic information.
_Tiaiing Scldlonials Now easier to use and with the familiar
format and features of the standard NCBI

Variation
PRV w1 2 3 4056 7 8 BLAST services. including auto-complete

Sian up for the Fall Discovery Workshops! -


http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/

Prace s databazi NCBI

My NCBI Sign In i

%NCBI All Databases E H | w 1

MNational Center for
Biotechnology Information

Resource List (A-Z)
All Databases Downloads Submissions Tools How To
All Resources
Chemicals & Bioassays Tools
T — 1000 Genomes Browser

An interactive graphical viewer that allows users o explore variant calls, genotype calls and supporting evidence (such as

DMNA & RNA
aligned sequence reads) that have been produced by the 1000 Genomes Project.

Domains & Structures

Genes & Expression ASN.1 Format Summary
G t &M d I —— An International Standards Organization (1SO) data representation format used to achieve interoperability between platforms.
| CEnElies & Medicine For data specifications and conversion tools, see NCBI Data Specification below.

Genomes & Maps
btehimioettzbioailis, S Amin Acid Explorer
This tool allows users to explore the characteristics of amino acids by comparing their structural and chemical properties,

_ Literatyre predicting protein sequence changes caused by mutations, viewing common substitutions, and browsing the functions of given
residues in conserved domains.

Homology

Proteins
Sequence Analysls Assembly Archive
Taxonomy Links the raw sequence information found in the Trace Archive with assembly information found in publicly available sequence

L repositories (GenBank/EMBL/DDBJ). The Assembly Viewer allows a user to see the multiple sequence alignments as well as
Training & Tutorials
e —— e ———————————————— the actual sequence chromatogram_

Variation

BLAST Link (BLink)

A link option on protein records that displays the results of a pre-computed BLAST search of that protein against all other




bené polozky Mastroje Napovéda

Prace s databazi NCBI

) entity Safe -

=TT

Proteins

Taxonomy

_Domains & Structures
Genes &Expression
| Genetics & Medicine
Genomes&Maps

Literature
Sequence Analysis

Training & Tutorials

Variation

aligned sequence reads) that have been produced by the 1000 Genomes Project.

ASN.1 Format Summary
An International Standards Crganization (150) data representation format used to achieve interoperability between platforms.
For data specifications and conversion tools, see NCBI Data Specification below.

Amino Acid Explorer

This tool allows users to explore the characteristics of amino acids by comparing their structural and chemical properties,
predicting protein sequence changes caused by mutations, viewing common substitutions, and browsing the functions of given
residues in conserved domains.

Assembly Archive
Links the raw sequence information found in the Trace Archive with assembly information found in publicly available sequence

repositories (GenBank/EMBL/DDBJ). The Assembly Viewer allows a user to see the multiple sequence alignments as well as
the actual sequence chromatogram.

BLAST Link (BLink)
A link option on protein records that displays the results of a pre-computed BLAST search of that protein against all other
protein sequences at NCBI.

BLAST Microbial Genomes
Performs a BLAST search for similar sequences from selected complete eukaryotic and prokaryotic genomes.

BLAST RefSeqGene
Performs a BLAST search of the genomic sequences in the RefSeqGene/L RG set. The default display provides ready
navigation to review alignments in the Graphics display.

BLAST Tutorials and Guides

This page links to a number of BLAST-related tutorials and guides, including a selection guide for BLAST algorithms,
descriptions of BLAST output formats, explanations of the parameters for stand-alone BLAST, directions for setting up stand-
alone BLAST on local machines and using the BLAST URL APL.

m



Prace s databazi NCBI

»NCBI/ BLAST/ blastn suite BLAST microbial genomes
| blastn | blastp blastx tblastn
Enter Query Sequence BLASTN programs search nucleotide databases using a nucleotide query. more... Resetpage Bookmark
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange & 1
From
To
Or. upload il o
Job Title
Enter a descriptive title for your BLAST search &
Choose Search Set
Database ® Complete genomes © Draft genomes & Genomes: 2096
Organism [ Exclude '+
Optional
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Entrez Query
Optional e
oter an Entrez query to limit search &
Program Selection
4 e 1 3

Dostali jste se na prohledavac BLAST




Dalsi zajimaveé ,,Tools*
Vyhledavani STS

This interactive tool allows users to build E-utility URLs, either from a form or by hand, and then view their raw output. The tool
provides a simple environment for testing E-utility URLs before including them in applications.

E-Utilities

Tools that provide access to data within NCBI's Entrez system outside of the regular web query interface. They provide a
method of automating Entrez tasks within software applications. Each utility performs a specialized retrieval task, and can be
used simply by writing a specially formatted URL.

Ebot
Atool that allows users to construct an E-utility analysis pipeline using an online form, and then generates a Perl script to
execute the pipeline.

Electronic PCR (e-PCR)

A computational procedure that is used to identify sequence tagged sites (STSs) within DNA sequences. e-PCR looks for
potential 3TSs in DNA sequences by searching for subsequences that closely match the PCR primers and have the correct
order, orientation, and spacing that could represent the PCR primers used to generate known STSs.

Frequency-weighted Link (FLink)
FLink is a tool that enables you to link from a group of records in a source database to a ranked list of associated records in a
destination database based on frequency-weighted statistics.

Gene Expression Omnibus (GEQ) BLAST
Tool for aligning & query sequence (nuclectide or protein) to GenBank sequences included on microarray or SAGE platforms
in the GEO database.

Gene Plot
A tool Tor pairwise comparison of two prokaryolic genomes that displays pairs of protein homologs that are symmetrical best
hits between the two genomes.

Genetic Codes
Displays the genetic codes for organisms in the Taxonomy database in tables and on a taxonomic tree.

Genome BLAST

m




Dalsi zajimaveé ,,Tools*

Srovnani dvou prokaryotickych genomu

This interactive tool allows users to build E-utility URLs, either from a form or by hand, and then view their raw output. The tool
provides a simple environment for testing E-utility URLs before including them in applications.

E-Utilities

Tools that provide access to data within NCBI's Entrez system outside of the regular web query interface. They provide a
method of automating Entrez tasks within software applications. Each utility performs a specialized retrieval task, and can be
used simply by writing a specially formatted URL.

Ebot
Atool that allows users to construct an E-utility analysis pipeline using an online form, and then generates a Perl script to
execute the pipeline.

Electronic PCR (e-PCR)

A computational procedure that is used to identify sequence tagged sites (STSs) within DNA sequences. e-PCR looks for
potential 3TSs in DNA sequences by searching for subsequences that closely match the PCR primers and have the correct
order, orientation, and spacing that could represent the PCR primers used to generate known STSs.

Frequency-weighted Link (FLink)
FLink is a tool that enables you to link from a group of records in a source database to a ranked list of associated records in a
destination database based on frequency-weighted statistics.

Gene Expression Omnibus (GEQ) BLAST
Tool for aligning & query sequence (nuclectide or protein) to GenBank sequences included on microarray or SAGE platforms

Gene Plot
A tool Tor pairwise comparison of two prokaryolic genomes that displays pairs of protein homologs that are symmetrical best
hits between the two genomes.

Genetic Codes
Displays the genetic codes for organisms in the Taxonomy database in tables and on a taxonomic tree.

Genome BLAST

m




Dalsi zajimaveé ,,Tools*
Tabulky genetickych kédu

This interactive tool allows users to build E-utility URLs, either from a form or by hand, and then view their raw output. The tool
provides a simple environment for testing E-utility URLs before including them in applications.

E-Utilities

Tools that provide access to data within NCBI's Entrez system outside of the regular web query interface. They provide a
method of automating Entrez tasks within software applications. Each utility performs a specialized retrieval task, and can be
used simply by writing a specially formatted URL.

Ebot
Atool that allows users to construct an E-utility analysis pipeline using an online form, and then generates a Perl script to
execute the pipeline.

Electronic PCR (e-PCR)

A computational procedure that is used to identify sequence tagged sites (STSs) within DNA sequences. e-PCR looks for
potential 3TSs in DNA sequences by searching for subsequences that closely match the PCR primers and have the correct
order, orientation, and spacing that could represent the PCR primers used to generate known STSs.

Frequency-weighted Link (FLink)
FLink is a tool that enables you to link from a group of records in a source database to a ranked list of associated records in a
destination database based on frequency-weighted statistics.

Gene Expression Omnibus (GEQ) BLAST
Tool for aligning & query sequence (nuclectide or protein) to GenBank sequences included on microarray or SAGE platforms
in the GEO database.

Gene Plot
A tool Tor pairwise comparison of two prokaryolic genomes that displays pairs of protein homologs that are symmetrical best
hits between the two genomes.

Genetic Codes
Displays the genetic codes for organisms in the Taxonomy database in tables and on a taxonomic tree.

Genome BLAST

m




Dalsi zajimaveé ,,Tools*

Navrhovani primert pro PCR

PSS Viewer

Allows users to display, sort, subset and download position-specific score matrices (PSSMs) either from CDD records or from
Position Specific lterated (PSI1)-BLAST protein searches. The tool also can align a query protein to the PS3M and highlight
positions of high conservation.

Phenotype-Genotype Integrator (PheGenl)

Supports finding human phenotype/genotype relationships with queries by phenotype, chromosome location, gene, and SNP
identifiers. Currently includes information from dbGaP, the NHGRI GWAS Catalog, and GTexX. Displays results on the
genome, on sequence, or in tables for download.

Primer-BLAST
The Primer-BLAST tool uses Primer3 to design PCR primers to a sequence template. The potential products are then
automatically analyzed with a BLAST search against user specified databases, to check the specificity o the target intended.

ProSplign
A utility for computing alignment of proteins to genomic nucleotide sequence. It is based on a variation of the Needleman

VWunsch global alignment algorithm and specifically accounts for introns and splice signals. Due to this algorithm, ProSplign is
accurate in determining splice sites and tolerant to sequencing errors.

PubChem Power User Gateway (PUG

PUG provides access to PubChem services via a programmatic interface. PUG allows users to download data, initiate
chemical structure searches, standardize chemical structures and interact with the E-utilities. PUG can be accessed using
either standard URLs or via SOAP.

PubChem Standardization Service

Standardization, in PubChem terminology, is the processing of chemical structures in the same way used o create PubChem
Compound records from contributors' original structures. This service lets users see how PubChem would handle any
structure they would like to submit.

PubChem Structure Search
PubChem Structure Search allows the PubChem Compound Database to be queried by chemical structure or chemical

- = -~ o (i i It L if L
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- ;
s Primer-BLAST

Primer-BLAST

» NCBI/ Primer-BLAST: Finding primers specific to your PCR template (using Primer3 and BLAST). more..  Tips for finding specific primers

PCR Template Resetpage Sawve search parameters

Retrieve recent results

Or, upload FASTA file
Primer Parameters

Use my own forward primer
(5'->3" on plus strand)

Use my own reverse primer
(§'->+3" on minus strand)

Min
PCR product size 70
# of primers to return 5

Min

Primer melting temperatures 57

(Tm : :
E)xonﬂntron selection

Exon junction span

Exon junction match
7 4

Enter accession, gi, or FASTA sequence (A refseq record is preferred) @)

‘;’..
‘?_l
Max
1000
Opt Max
60.0 63.0

A refseq mRNA sequence as PCR template input is required for options in the section

[Nopreference &

Exon at 5" side Exon at 3’ side

Clear Range

From To
Forward primer

<
|D

Reverse primer

Max Tr, difference

3 g

(%]

Prohlédnéme si tuto stranku podrobné

m




Navrhnete primery pro identifikaci genu
pro 16S rRNA Borrelia burgdorferi
metodou PCR

» Do zadavaciho okénka pro sekvenci zadejte

Acc. No. sekvence pro 16S rRNA, napr.
HQ433693.1

» Vyuzijte DEFAULT nastaveni nebo meénte
parametry podle vlastniho uvazeni



W Uk&zka vysledku

‘)

]

» NCBI/ Primer-BLAST : results: Job id=JSID_01_366985_130.14.18.123_9002 more...

Input PCR template HO433693.1 Borrelia burgdorferi strain QSYSP3 165 ribosomal RNA gene, partial sequence
Range 1-481
Specificity of primers primers may not be specific to the input PCR template as targets were found in selected database:All

GenBank+EMBL+DDBJ+PDE sequences (but no EST, 5TS, GS55,environmental samples or phase 0, 1 or 2 HTGS

sequences) ...help on specific primers
Other reports B Search Summary

¥ Summary of primer pairs

Template #
0 S0 180 270 360 450

= —
== =]
== =—7]
| =—_]

== |

¥ Detailed primer reports
Primer pair 1
Sequence (5'->3") Template strand Length Start Stop Tm GC% Self complementarity Self 3' complementarity

Forward primer GCGAAAGCCTGACGGAGCGA Plus 20 322 341 59.7765.003.00 0.00




Ukazka vysledku

¥ Detailed primer reports

I

Primer pair 1

Sequence (5'->3") Template strand Length Start Stop Tm GC% Self complementarity Self 3' complementarity
Forward primer GCGAAAGCCTGACGGAGCGA Plus 20 322 341 59.7765003.00 0.00
Reverse primer ATTACCGCGGCTGCTGGCAC Minus 20 476 459 60.3965.006.00 2.00

Product length 157

Products on intended target
=HQ433693.1 Borrelia burgdorferi strain QSYSP3 16S ribosomal RNA gene, partial sequence

product length = 1357

Forward primer 1 GCGRRAGCCTGACGGRGCGRE 20
Template 322 e e i e 341
Reverse primer 1 ATTACCGCGGECTGCTGEECAC 20
Template L 455

Products on potentially unintended templates
=EU135595.1 Borrelia valaisiana strain QSYSP3 165 ribosomal RNA gene, partial sequence

product length = 157
Forward primer 1 SCGRRRAGCCTGACGGRGCGRE 20
Template 350 e e e i e e e 365




Vyhledejte sekvenci HQ433693.1 (16S
rRNA Borrelia burgdorferi) a vyznacte na
ni pozici nalezenych primertu

1) Do vyhledavace BLAST zadejte ,,Borrelia burgdorferi
16S*

2) Najdéte sekvenci HQ433693.1
3) Muzete do vyhledavace zadat taky primo Acc. No.

& >,

i, )
e . ¢
v

"y.I




Vysledek

AGCATGCAAGTCAAACGGGATGTAGCAATACATCTAGTGGCGAAC
GGGTGAGTAACGCGTGGATGATCTACCTATGAGATGGGGATAACT
ATTAGAAATAGTAGCTAATACCGAATAAAGTCAATTAATTTGTTA
ATTGATGAAAGGAAGCCTTTAAAGCTTCGCTTGTAGATGAGTCTG
CGTCTTATTAGTTAGTTGGTAGGGTAAATGCCTACCAAGGCGATG
ATAAGTAACCGGCCTGAGAGGGTGAACGGTCACACTGGAACTGAG
ACACGGTCCAGACTCCTACGGGAGGCAGCAGCTAAGAATCTTCCG
CAATGGGCGAAAGCCTGACGGAGCGACACTGCGTGAATGAAGAAG
GTCGAAAGATTGTAAAATTCTTTTATAAATGAGGAATAAGCTTTG
TAGGAAATGACAAAGTGATGACGTTAATTTATGAATAAGCCCCGG
CTAATTACGTGCCAGCAGCCGCGGTAATACG

Forward 322-341
5" - GCGAAAGCCTGACGGAGCGA - 3°
Reverse 478-459
5" - ATTACCGCGGCTGCTGGCAC - 3°



Dalsi zajimaveé ,,Tools*

Taxonomie

AL V10 ] [ o LUTNA-TO-1SETT0 EqueE 2 Il e . D=8 O d VT D ¥ 2 NEEUETITAT-VV L8]
alignment algorithm and specifically accounts for introns and splice signals. Due to this algorithm, Splign is accurate in
determining splice sites and tolerant to sequencing errors.

TaxPlot

A tool for comparing genomes on the basis of the protein sequences they encode. To use TaxPlot, one selects a reference
genome and two species for comparison. Pre-computed BLAST results are then used to plot a point for each predicted protein
in the reference genome, based on the best alignment with proteins in each of the two genomes being compared.

Taxonomy Browser
Supports searching the taxonomy tree using partial taxonomic names, common names, wild cards and phonetically similar

names. For each taxonomic node, the tool provides links to all data in Entrez for that node, displays the lineage, and provides
links to external sites related to the node.

Taxonomy Commen Tree
Generates a taxonomic tree for a selected group of organisms. Users can upload a file of taxonoemy IDs or names, or they can

enter names or 1Ds directly.

Taxonomy Statistics
Displays the number of taxonomic nodes in the database for a given rank and date of inclusion.

Taxonomy Status Reports
Displays the current status of a set of taxonomic nodes or 1Ds.

Variation Reporter
Atool designed to search for and report human seguence variation data from dbSNP and dbVar. Individual variations or batch

files can be submitted in HGVS, GVF or BED formats. Related information will be retrieved and reported in a downloadable
table containing variation identifiers, nuclectide and cytogenetic band locations on various genomic assemblies, allele type
and minor allele frequencies, predicted functional conseguences (missense, nonsense, frameshift, splice site, etc.), reported
clinical significance, and relevant citations.

VecsScreen
A system for guickly identifying segments of a nucleic acid sequence that may be of vector origin. VecScreen searches a

m




Kolik zaznamu o sekvencich DNA a kolik
zaznamu o sekvencich proteinu je v databazi
ohledne druhu Thermus aquaticus?

Ke konci ¢ervna 2012 to bylo 338 zaznamu
o DNA a 562 (5 641) zaznamu o proteinech
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Resource List (A-Z) The National Center for Biotechnology Information advances science and health by PubMed
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= NCBI

=NCBI

Mational Center for
Biotechnology Information

NCEI Home
Resource List (A-Z)

All Resources

Resources [v] How To [¥)

Jak s nastroji pracovat

»

My NCBI Sign In i

All Databases |z| |

m

All Resources

All Databases Downloads Submissions Tools How To

Chemicals & Bioassays
Data & Software

DNA & RNA

CRLTEITE S EIELE
_Genes & Bxpression
CEETEEEL SETE
Cenomes &Maps

Literature

Proteins

Sequence Analysis

Taxonomy

Training & Tutorials

Variation

How To

= Find bioassays in which a given drug is active m
= Find bioassays that test a particular disease or protein target

- Submit data to NCBI uvidime pOZd "ji
- Save text searches and sef up automated searches with E-mail

- Download NCBI Software

- Retrieve all sequences for an organism or taxon

- Find the function of a gene or gene product

= Find expression patterns

= Find genes associated with a phenotype or disease

» Compare protein homologs between fwo microbial genomes

- View/download features around an object or between two objects on a chromosome

» Find sequenced genomes, including those in progress. for a taxonomic group
- Download the complete genome for an organism

- Display genomic annotation graphically

= Submit sequence data fo NCBI
= Convert feature coordinates between genomic assemblies

- Determine conserved synteny between the genomes of two organisms

=« Find a homolog for a gene in another organism
« Obtain the full text of an aricle




Porovnani proteinu u dvou genomu

= NCBI

%NCB[ All Databases |z| || |

National Center for
Biotechnology Information

Resources [v] How To [v] My NCBI Sign In

NCEI Home How to: Compare protein homologs between two microbial genomes

Resource List (A-Z)

[ Starting with the Prokaryotic Genome Project homepage... ]

m

T o o —
_Chemicals & Bloassays
Data & Software FOR TWO ORGANISMS
e ]  Scroll down to ind the genome of inerest
. Click the NC_ accession link from the RefSeq column.

1
2
3. Click GenePlot (if available) from the BLAST homologs column of the resulting table interface.
4. Select the two organisms of choice and then click "Compare Selected Pair".

DNA & RNA

Domains & Stru

Genes & Expression

Genomes & Maps

1
I 2. Select TaxPlot from the BLAST homologs column of the resulting table interface.
Literature 3. Select two other organisms from the drop-down menus below the selected genome of interest.
e 4. Click the "compare" button located just below the graphical plot.

Proteins

Sequence Analysi

Taxonomy
Training & Tutorials

Variation




Navod

FOR TWO ORGANISMS

1)
2)
3)

4)

Scroll down to find the genome of interest.

Click the NC__ accession link from the RefSeq column.

Click GenePlot (if available) from the BLAST homologs column
of the resulting table interface.

Select the two organisms of choice and then click "Compare
Selected Pair".

FOR THREE ORGANISMS

1)
2)

3)

4)

Proceed as in Steps 1 and 2 above.

Select TaxPlot from the BLAST homologs column of the
resulting table interface.

Select two other organisms from the drop-down menus below
the selected genome of interest.

Click the "compare" button located just below the graphical plot.
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Jak s nastroji pracovat

Download the complete genome for an organism

Display genomic annotation graphically

Submit sequence data to NCBI

Convert feature coordinates between genomic assemblies

Determine conserved synteny between the genomes of two organisms

Find a homolog for a gene in another organism
Obtain the full text of an aricle

- Find arficles about a topic similar to that in a given article
= View the 3D structure of a protein
- Find a curated version of a sequence record (NCBI Reference Sequence)

= Align two or more 3D structures 1o a given structure

= Find published information on a gene or sequence

- Find transcript sequences for a gene

- Link from an object on a map to another resource

- Design PCR primers and check them for specificity

- Automate BLAST searches performed on NCEBI servers

= Obtain genomic sequence for/near a gene. marker, transcript or protein

Compare your sequence to the RefSeqGene/L RG standard
Run BLAST software on a local computer

Submit multiple query sequences in a single BLAST search
Find the complete taxonomic lineage for an organism
Generate a Common Tree for a set of taxa

Complete an NCBI tutorial

Find out what's new at NCBI

Learn about an NCBI resource

Learn about the basics of molecular biology and bicinformatics
Download a large. custom set of records from NCHI

- Find human variations associated with a phenotype or disease (clinical association
- View a mutation site in a 30 structure

- View all SMPs associated with a gene

- View genotype frequency data for a gene. disease or short genetic variation

m
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—=NCBI

National Center for
Biotechnology Information

NCEIl Home

&= NCBI Resources ] How Te (v My NCBI Sign In

Databaze PubMed

»

Resource List (A-Z)

All Resources

Chemicals & Bioassays
Data & Software

DNA & RNA

Rl
Genes & Expression
SEslEEL LR
_Genomes&Maps

Literature

Proteins

Sequence Analysis

Ta

omy

Training & Tutorials

Wariation

All Databases E | | @
How to: Obtain the full text of an article
Please note that there is a Y0ullLY tuiorial about this.
Starting with an abstract in PubMed...
1. Search the PublMed with a search term, author name, or PubMed ID. Author name can be entered as follows: smith aj[au].
2. Click on the title of an entry of interest.
3. Look for icons in the upper-right-hand corner of the record:
= Click on the Publvied Central link or a Publisher's link to access the full text of the article. Articles in Publed Central are
freely available. Articles on Publisher's websites are either freely available or can be accessed with a fee. Contact the
specific publisher for questions about their site.

For PubMed records with no icons in the upper-right-hand corner, Loansome Doc can be accessed to order the article
following these directions: Publed Help.




Databaze PubMed

& NCBI Resources (%] How To ¥ My NCBI Signin s

PUblmed.p'i' PubMed [~] @

US Nationsal Library of Medicine ~
National Institutes of Health Advanced Help

PubMed

m

PubMed comprises more than 21 million citations for biomedical literature from MEDLINE, life science
journals, and online books. Citations may include links to full-text content from PubMed Central and
publisher web sites.

Using PubMed PubMed Tools More Resources
PubMed Quick Start Guide PubMed Mobile MeSH Database

Full Text Articles Single Citation Matcher Journals in NCBI Databases
PubMed FAQs Batch Citation Matcher Clinical Trials

PubMed Tutorials Clinical Queries E-Utilities

New and Noteworthy ) Topic-Specific Queries LinkOut




Najdete publikace o Deinococcus
radiodurans

Kolik review databaze obsahuje?

1) Ke konci ¢ervna 2012 jich bylo kolem 962
2) Ztoho review bylo 52

3) Vsimnéte si, ze jen nékteré jsou volné dostupné
(& J

e W\
e . ¢
v
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Jak s nastroji pracovat

Download the complete genome for an organism

Display genomic annotation graphically

Submit sequence data to NCBI

Convert feature coordinates between genomic assemblies

Determine consenved synteny between the genomes of two organisms
Find a homolog for a gene in another organism

Obtain the full text of an article

- Find arficles about a topic similar to that in a given article

= View the 3D structure of a protein

- Find a curated version of a sequence record (NCBI Reference Sequence)

= Align two or more 3D structures 1o a given structure

= Find published information on a gene or sequence

- Find transcript sequences for a gene

- Link from an object on a map to another resource

- Design PCR primers and check them for specificity

- Automate BLAST searches performed on NCEBI servers

= Obtain genomic sequence for/near a gene. marker, transcript or protein

Compare your sequence to the RefSeqGene/L RG standard
Run BLAST software on a local computer

Submit multiple query sequences in a single BLAST search
Find the complete taxonomic lineage for an organism
Generate a Common Tree for a set of taxa

Complete an NCBI tutorial

Find out what's new at NCBI

Learn about an NCBI resource

Learn about the basics of molecular biology and bicinformatics
Download a large. custom set of records from NCHI

- Find human variations associated with a phenotype or disease (clinical association

- View a mutation site in a 30 structure

- View all SMPs associated with a gene

- View genotype frequency data for a gene, disease or short genetic variation

m
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=NCBI

National Center for
Biotechnology Information

NCEBEI Home

3D struktury proteinu

Resources [¥] How To [¥]

»

My NCBI Sign In -

All Databases E ||

How to: View the 3D structure of a protein

Resource List (A-Z)

All Resources

Chemicals & Bioassays

Data & Software

DNA & RNA

Domains & Structures

Genes & Expre

Genetics & Medicine

Genomes & Maps

Starting with...

ion

e.g. ]
1. Go to the Structure Home Page.
. Enter the code n the search DOX and press the 0 butlon.
3. Click the structure image, and on the resulting page click the "Structure View in Cn3D" button.
A PDB-FORMAT FILE THAT IS NOT IN PDB
1. Go to the VAST search page. i

Homology

A PROTEIN ACCESSION NUMBER (e.g. NP_000240) OR SEQUENCE

Literature

Proteins

Sequence Analysis

1. Use the Finding a Structural Template guide to find the most appropriate PDB structure.
2. Continue with step 1 under "a PDB code"” above.

Taxonomy

Training & Tutori

Variation

2. Enter or browse for the PDB file name and click the Submit button.
3. Click the "View 3D Structure” button on the next page.




3D struktury proteinu

= NCBI Resources ¥) How To (¥ My NCBI Signin | Jfis

Structure Structure [~ @

Limits Advanced Help

Structure

m

Three dimensional structures provide a wealth of information on the biological function and the
evolutionary history of macromolecules. They can be used to examine sequence-structure-function
relationships, interactions, active sites, and more.

Using Structure Structure Tools More Resources

Search Macromolecular Resources Overview PDB

How to (Quick Start) Guides CBLAST Protein

Help Cn3D CDD

News IBIS PubChem

FTP VAST NCBI Structure Group Resources & Research
Publications

Discover




Najdete strukturu mykobakterialni
katalazy

\
gt Kolik zaznamu najdete?

Wi

1) Heslo ,,catalase Mycobacterium®

2) Ke konci cervna 2012 jich bylo 46, vSechny ziskaneé z
krystalografickych dat prostrednictvim paprsku X,
zadna NMR .
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Jak s nastroji pracovat

Download the complete genome for an organism

Display genomic annotation graphically

Submit sequence data to NCBI

Convert feature coordinates between genomic assemblies

Determine conserved synteny between the genomes of two organisms

Find a homolog for a gene in another organism
Obtain the full text of an aricle

- Find arficles about a topic similar to that in a given article
= View the 3D structure of a protein
- Find a curated version of a sequence record (NCBI Reference Sequence)

= Align two or more 3D structures 1o a given structure

= Find published information on a gene or sequence

- Find transcript sequences for a gene

- Link from an object on a map to another resource

- Design PCR primers and check them for specificity

- Automate BLAST searches performed on NCEBI servers

= Obtain genomic sequence for/near a gene. marker, transcript or protein

Compare your sequence to the RefSeqGene/L RG standard
Run BLAST software on a local computer

Submit multiple query sequences in a single BLAST search
Find the complete taxonomic lineage for an organism
Generate a Common Tree for a set of taxa

Complete an NCBI tutorial

Find out what's new at NCBI

Learn about an NCBI resource

Learn about the basics of molecular biology and bicinformatics
Download a large. custom set of records from NCHI

- Find human variations associated with a phenotype or disease (clinical association
- View a mutation site in a 30 structure

- View all SMPs associated with a gene

- View genotype frequency data for a gene. disease or short genetic variation

m




Srovnani sekvence s referencnimi

:: NCBI Resources (v

—=NCBI

Mational Center for
Biotechnology Information

NCEI Home

How To [v) My NCBI Sign In

All Databases |z| | | m

How to: Compare your sequence to the RefSeqGene/LRG standard

Resource List (A-Z)

AII Resourees
Ch

Data & Software

DNA & RNA

Domalns & Structures

Genes & Expression

cals & Elloassa},s

From H'IE ReTSegGen homepage, C|IC|( on RefSeqGene BLAST in the Tools section. ]

Review the results as aligned to the RefSeqGene records by clicking on the Graphics in the Descriptions table.

If you submitted more than one query sequence and would like to review the alignment of a particular sequence, click on
"Configure”, select your chosen alignment and remove the check box in front of the alignments you don't want displayed.
Then click on "Configure” at the bottom of the page to apply your revised selections.

5. ITyou identify any differences between your sequence and the RefSeqGene, you can evaluate whether others have reported
sequence variation in that region by reviewing the variation annotated on the RefSeqGene.

1.
2
3.
4.

Genetics & Medicine

Genomes & Maps

Homology

Literature

F'FCIIEII']S

Sequence Analysm

Taxonomy

Trammg &Tutonals

Variation

»

m




Srovnani sekvence s referencnimi

My NCBI

Sign In] [Register]

» NCBI/ BLAST/ blastn suite RefSeqGene Nucleotide BLAST
__ blastn
Enter Query Sequence Search RefSeqGene using a nucleotide query. more... Reset page Bookmark
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange & =
From

To

Or, upload file o

Job Title

Enter a descriptive title for your BLAST search & m
[Tl Align two or more sequences &

Choose Search Set

Database Reference genomic sequences (refseq_genomic)m (%]

Optional
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &)

[T Exclude

Exclude

bofonal [ Models (XM/XP) [ Uncultured/environmental sample sequences
ptiona

Entrez Query




Zkopirujte si nize uvedenou sekvenci a
porovnejte ji s databazi referencnich
sekvenci. Komu patri?

1) ATGAGTGAAATGAAATGCCCTTATGACCATACCAACTTGACCATGAGTAATGGCGCGCCTGTTATTGACA
2) ACCAAAATTCAATGACCGCAGGTGCCAGAGGGCCACTGCTTGCCCAAGATTTATGGCTCAATGAAAAATT
3) AGCCGACTTTGCCCGTGAGGTCATTCCAGAACGCCGCATGCACGCCAAAGGCTCAGGCGCATTTGGCACA
4) TTCACGGTAACGCACGACATCACCCAATACACCCGTGCTAAGATTTTTAGTGAAGTTGGCAAAAAAACTG
5) AGATGTTCGCTCGTTTTACCACCGTAGCAGGCGAGCGGGGGGCGGCGGACGCTGAGCGTGATATCCGTGG
6) TTTTGCCCTAAAATTCTACACCGAAGAGGGTAATTGGGACATGGTGGGTAATAACACGCCTGTTTTCTTT

7) TTAAGAGACCCAAAAAAATTCCCTGATTTAAATAAAGCGGTCAAACGAGACCCACGCACCAACATGCGTT
8) CTGCCACCAATAACTGGGATTTTTGGACACTGCTGCCAGAGGCGTTTCATCAGGTGACCATTGTGATGAG
9) CGACCGTGGCATTCCTAAATCTTACCGTCATATGCACGGCTTTGGCTCGCACACTTATAGCTTTATCAAT
10) GCTGATAATGAACGCTTTTGGGTCAAATTTCACTTTCGCACCCAACAAGGCATTGAAAATCTAACCGATG
11) CCGAAGCTGAAATGGTGGTTGGTAAAGACCGTGAGAGCAATCAGCGTGATTTGTTTGATGCCATTGAGCG
12) TGGCGATTTCCCAAAATGGACAATGTATGTGCAAATCATGCCAGAAACCGATGCCCAAACTGTGCCTTAT
13) CACCCATTTGATTTAACCAAAGTGTGGCCAAAAGGCGACTATCCGCTCATTGAAGTGGGTGAGTTTGAGT
14) TAAATAAAAATCCTGAAAACTTCTTTTTAGACGTTGAACAATCCGCTTTTGCCCCAAGCAACCTAGTCCC

15) GGGCATCAGTGTGTCCCCTGACCGCATGCTCCAAGCACGCCTATTTAACTATGCTGATGCGCAGCGTTAT
16) CGTTTGGGCGTCAATCGTAACCAAATTCCAGTGAATGCCCCACGCTGTCCTGTGTACTCAAACCAAAGAG
17) ACGGACAAGGGCGAGTGGGCGATAACTATGGCGGTCGTCCGCACTATGAACCGAACAGTTTTGGACAATG
18) GCAAGACCAGCCGCATTTGGCTGAACCAGCATTAAAAATTCATGGCGATGCTAAGTTTTGGGATTATCGT
19) GAGAATGATGATGATTATTTTAGCCAACCCAGAGCCTTGTTTGAGTTGATGAGCGATGAGCAAAAACAGG
20) CGTTATTTGGTAATACGGCTCGTGCGATGGGCGATGCCCCTGATTTTATTAAATACCGCCATATCCGTAA
21) TTGCGATAAATGCCACCCTGATTATGCCATGGGTGTGGCCAAAGCGTTAGGCCTTACGGTTGAAGATGCC
22) AAAAATGCGTATGAGAGCGACCCTGCTCGCCATCTGCCCAGCTTTTTATA

Mohlo by vam vyjit to, co je na nasledujici
strance




Distribution of 5 BlastHits on the Query Sequence &

|Mouse over to see the defling, click to show alignments |

m

Color key for alignment scores

<40 40-50 80-200 >=200
@ e ry | —
| | 1 | | |
1 300 600 900 1200 1500

(=) Descriptions

Legend for links to other resources: [D UniGene E GEO E Gene E Structure III Map Viewer Ej PubChem BioAssay

Sequences producing significant alignments:

Accession Description “i:; :&:ﬂ mgﬁ o A @ I.“ﬁt Links
NC 014147.1 Moraxella catarrhalis RH4 chromosome, complete genome 2808 2808 100% 0.0 100%
NC 015460.1 | Gallibacterium anatis UMN179 chromosome, complete genome 763 763 83% 0.0 78%
NC 009524.1 | psychrobacter sp. PRwf-1 chromosome, complete genome 695 695 87% 0.0 76%
NC 014752.1 Neisseria lactamica 020-06 chromosome, complete genome 233 353 §8% 7e-153 74%

NC 010382.1 | Lysinibacillus sphaericus C3-41 chromosome, complete genome 333 333 56% 1le-86 74%

L




Prace s databazi NCBI

www.ncbi.nlm.nih.gov

= NCBI Resources (¥) How To [¥) My NCBI Sign In

- e ‘

National Center for
Biotechnology Information

NCBI Home Welcome to NCBI Popular Resources |
Resource List (A-Z) The National Center for Biotechnology Information advances science and health by PubMed
All Résolirces providing access to biomedical and genomic information. Bookshelf
| Chemicals & Bioassays About the NCBI | Mission | Organization | Research | RSS Feeds PubMed Central
Data & Software PubMed Health
DNA & RNA AL ) BLAST
Far iR ot Stiirte i 3
Domains & Structures Nucleotide
e - Tools: Analyze data using NCBI software Ceriome
. ‘.3?"?? & [Expy_ess_p_on T - Downloads: Get NCBI data or software SNP
Genetics & Medicine - How-To's: Learn how to accomplish specific tasks at NCBI
e e WU " =W . Gone
Genomes & Maps Submissions: Submit data to GenBank or other NCBI databases
SR T T Protein
Homology )
i e PubChem
Literature 3
Proteins Genomic Structural Variati
Sequence Analysis dbVar archives large scale genomic NCBI Announcements
 Taxonomy variation data and associates defined New Microbial BLAST Page

12 Jun 2012

& variants with phenotypic information.
_Tiaiing Scldlonials Now easier to use and with the familiar
format and features of the standard NCBI

Variation
PRV w1 2 3 4056 7 8 BLAST services. including auto-complete

Sian up for the Fall Discovery Workshops! -


http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/

Pokyny pro viozeni viastnich dat

»

& NCBI Resources (¥) How To (¥ My NCBI Signin | Jis

%NCB[ All Databases E ‘ |

National Center for
Biotechnology Information

NCBIl Home How to: Submit data to NCBI

Resource List (A-Z) Starting with...
Sl R
Chemicals & Bioassays =~~~ SEQUENCE DATA l
Data & Software For guidance on the submission process for your sequence(s), please segfHow To: Submit sequence data to NCBI. ]
ConazRNA 0 N our data will be submitted to one of the following databases: 1

DNA & RNA
- GenBank

= Seqguence Read Archive (SRA)
- dbSNP
Genetics & Medicine « dbVar

Domains & Structures

Genes & Expression

Genomes & Maps _—

Homology

Lerature ~ MICROARRAY DATA

Proteins If you have microarray data from clinical studies that require controlled access, you should submit your data to dbGaP.

sequence Analysis ) . . .
B N e, e e B For all other microarray data, you should submit your data to GEO via GEQ's Submission page.

Training & Tutorials

Variation BIOASSAY DATA, SUBSTANCE OR SEQUENCE-BASED REAGENTS

BioAssay data and chemical substance information should be submitted to PubChem via their PubChem Deposition Gateway.




Posuzovani podobnosti
sekvenci



Posuzovani podobnosti sekvenci

Hledame homologické sekvence vzniklé
v prubéhu evoluce

Ukol: Jsou si podobnéjsi sekvence A a B nebo B a C?

Vychozi sekvence

ATTGCTCTGT
ATAGCTCGGT
ATTGCACTGTAATGCCATGT
ATTGCTCTGAAATGCCCTGT

oQwp
I



]

kvenc

/I Se

dobnost

V 4

vani po

Posuzo

1 4

prirazeni

Ny

Prilozime sekvence k sobe

(alignment)

AITITGCTC|T|IGT

A =

nepar

par

GCACTGTAATGCCATGT



Posuzovani podobnosti sekvenci

Vypocet normalizované hodnoty podobnosti

(score)
A=ATTGCTCTGT
| | 1111 11
B=ATAGCTCGGT

hodnota paru hodnota neparu

Voo

S,s = (8 X 1+ 2 x 0)/10 = 0,80

/ \ — poéet pozic

pocet pari pocet neparu
(match) (mismatch)



Posuzovani podobnosti sekvenci

>

P —
H =—
H e H
Q) = ()
Q==
Q=
H o=
Q) = Q)
>
P —
P o—
H o= H
Q) == ()
Q=
Q=
>
H o H
Q) == ()
H o= H

Sep = (17 X 1 + 3 x 0)/20 = 0,85

0,85 > 0,80 - C a D jsou si podobnéjsi
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Globalni a lokalni prirazeni

Problém sekvenci odlisné délky nebo velmi
odlisné sekvence stejné delky

Global alignment

» Sekvence priradime po celé délce i za cenu
vhaseni mezer

» Vhodné pouze u pribuznych sekvenci

» Vhodné pro mnohocetna prirazeni

Local alignment

» Sekvence priradime jen tam, kde jsou velmi podobne,
ostatni budeme ignorovat

» Vhodné pro nepribuzné sekvence

» U podobnych sekvenci odpovida globalnimu prirazeni



e v 4

Globalni a lokalni prirazeni

Global alignment

SLAV--—-—-—-————- APATNIK------- PIONYR-I---—-—- AKSETQRYMVIE
SLAVYTYIEFVRANAPATNIKSECVRAAPIONYRRVEHVRATAKSETQRYMVIE

Local alignment

SLAVYTYIEFVRANAPATNIKSECVRAAPIONYRRVEHVRATAKSETQRYMVIE



Bodovy diagram

Graficka mapa podobnosti sekvenci, pomuicka pro

volbu prirazeni

Nalezené shody

ATTGATCGGTCTTG
A0
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T
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Filtrace kratkych
diagonal

ATTGATCGGTCTTG
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Vyber algoritmu prirazeni

N\

N\

— . 00

N\

N\

N\
N\
N\

Globalni prirazeni je mozné jen pro dvojici A-B



Prohledavace

FASTA

» Modelovy heuristicky algoritmus
» Vytvoreny v roce 1988
» Dnes uz se malo pouziva, jsou vykonnejsi metody

BLAST
» Nejrozsirenejsi heuristicky algoritmus
» Vytvoreny v roce 1990
» Rychlejsi nez FASTA asi 6x



BLAST

Basic Local Alignment Search Tool
http://blast.ncbi.nim.nih.gov/Blast.cqi

» NCHIY BLAST Home

Your Recent Results New
BLAST finds reglons of similarity between blolog

1)  Nycleotige Saguence (42

[ DELTA-BLAST, a more sensitive protein-protein search  SeJ

NuchoDde Seguence §499

BLAST Assembled RefSeq Genomes (41 Muglectge Sequance 12,

Choose a species genome 10 search, of list all genomic BLAST databases Al Recanl resuits
8 Human @ Oryza sativa B Gallus gatius
rrrrrrr riparmnng LS A Nevwes
o Mouse @ Bos taurus
- & Danio rerio o Microbes

Mciobml BLAST

Arabidopsis thallana ® Drosophila melanogaster i S AL
w micrebisl BLAST page

Basic BLAST Fvailubie

Mon D4 Jun 2012 12 00 00 EBT

Choose a BLAST program o run Mare BLAST news

nucleatide blast 114" nuc eotide database using & nucleotide query

Voo ms blast megablast di 5} s meqal

Tip of the Day
Search protein Ga

Aloorehms: bli

protein blast Dase using a protein query

pa-Diast, phi-biast delta-blast Une

p100uC BLAST 10 see

QOMIC Conteat

blastx | Search protein datalase using 4 translated nucleotide query

ficudir gene =
thisern | Casrch trancslstad ninlantida Astshass wina o arntaln oo

Tento prohledavaci nastroj prochazi celou databazi a uz
jsme jej nekolikrat pouzili



BLAST

(_Basic BLAST }

Choose a BLAST program to run.

nuclecotide blast

protein blast

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query
Algorithms: blastp, psi-blast, phi-blast, delta-blast

blastx | Search protein database using a translated nucleotide query

tblastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST
Search trace archives
Find conserved domains in your sequence (cds)

0O 00 ooDoOOoOOoODOaoao

Find sequences with similar conserved domain architecture (cdart)

Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search using SNP flanks

Screen sequence for vector contamination (vecscreen)
Align two (or more) sequences using BLAST (bl2seq)

Search protein or nucleotide targets in PubChem BioAssay

available.
Mon, 04 Jun 2012 12:00:00 EST

2 More BLAST news...

Tip of the Day

Use Genomic BLAST to see
the genomic context

If you are interested in the
evolution of a particular gene
or gene family it is often
intetesting to examine the intro
-exon structure even across
species.

[£) More tips...

m




Vyuziti variant BLAST

Program Dotaz Databaze Uroven
srovnani

blastn DNA Hledani edentickych
sekvenci DNA
blastp protein protein protein Hledani homologickych
proteinu
blastx DNA* protein protein Hledani genu a

homologickych proteinu
na nove DNA

tblastn protein DNA* protein Hledani genu u
necharakterizovanych
DNA
tblastx DNA* DNA* protein  Studium struktury genu

* Jsou srovnavany prelozené DNA sekvence ve vsech
ctecich ramcich



Datove soubory

Jsou jednotné pro vsechny zminéné databaze

>

Kazdy zaznam ma pristupovy kéd — Accession
Number — promeénlivy pocet pismen a Cislic podle
toho, pres kterou databazi byl prijat — je to jakési
rodne cCislo

Publikaci v GenBank ziska jedinecné cislo Gl
(GenBank ldentifier) — Cislo obéanského prukazu

Autori primarniho zaznamu jej mohou upravovat a
vznikaji tak verze, prvni ma Cislo 1

Zmeénou verze se meni Cislo Gl

Vsechny verze se uchovavaji



Hlavicka zaznamu

"'--j NCBI Resources (v How To (vl

Nucleotide Nucleotide  [+]

lits  Advanced

pristupovy kéd = nazev

5: [v] GenBank

Send to:

Mycobagterium aviu

GenBank: AF389936.1
A FASTA

insertion element hot spot flanking region FR300 ‘

Go to: [+

b e e I o R -

LOCUS AF3609936 212 bp DNEA linear BCT Z7-MaY-2001

DEFINITICON Mycocbacterium avium inserticon element hot spot flanking region
FR300.

ACCESSION AF3609936

VERSION AF369534 GI:14210082

~—

typ zaznamu verze Cislo Gl

gb = GenBank, emb = EMBL, dbj = DDBJ



Nekdy sekvenuje dany usek
nezavisle vice ruznych skupin, pak
je v databazi v nekolika podobach s
ruznymi pristupovymi kédy a ¢asto i
pod ruznymi nazvy!

Wf&



Anatomie databazoveho zaznamu

My NCBI Sign In

MNucleotide

Nucleotide  [+]|

Limits Advanced

Display Settings: (] GenBank

Mycobacterium avium insertion element hot spot flanking region FR300

GenBank: AF3§9936.1
FASTA  Graphics

Go to: [+

LOCUS
CEFINITION

LCCESSIO
VERSION
EEYWORDS
S0URCE
ORGRNISM

REFERENCE
AUTHORS
TITLE
JOURNAEL

REFERENCE
AUTHORS
TITLE
JOURKLL

FEATURES
source

ORIGIN

=

LF3e5536 312 bp N linear BCT 27-MAY-2001

Mycobacterium avium ingertion element hot spot flanking region
FR300.

LE3E553€

LF385536.1 GI:14210082

Myecobacterinm avium

Mycobacterium avium

Bacteris; Actincbacteris; Rctincbacteridse; Actinomycocetsles;
Corynebacterineae; Mycobacteriaceae; Myccbacterium; Mycobacterium
avium complex (MAC) .

1l (bases 1 to 312)

Bartos, M., Swastova,P., Dvorska,L., Weston, R.T. and Pavlik, T.
Insertion elemsnt L5501 hot spot FR3O00

Unpublished

2 (bases 1 to 312)

Bartos,M., Svastova,P., Dvorsks,L., Weston,R.T. and Pavlik,I.
Direct Submission

Submitted (13-APR-2001} Department of Bacteriology, Veterinary
Besearch Institute, Hudeocowva 70, Brno €21 3Z, Czech Republic
Location/Qualifiers

1..31:2

Forganisp="Mycchacterium svium"

/mol_type="genomic DNA"

/db_xref="taxon
1..31z2
Jsnote="inserticn element hot spot flanking regiom FR3O0O;

contains hot spot for ISS501 insertion™

cagooagooy S2TYTOAtOC Cgaggtigay S3gocEgEac agoogssaga cgotoocacge

£1 cgeocacggog coggogooga gocogatgtE gaggotgogc tgocgatoca ogoggttgat
1Z1 ctgototteog Stgotggogg goacgEtott cattggTtgge Ttoctttogg tggggcggcg

181 cecggagtgge gocgtogbtg ogCoCCAagtac sagoccggoc ggoggobace gatoocaascco
241 acgTocggoa cgoactaccocs tgcacggcag ggggcotgtcg azagggttog coggtgaacg
301 tgtcgogagt tg

L

Help
Change region shown -
Customize view hd
Analyze this sequence =
Run BLAST
Pick Primers
Highlight Seguence Features
Find in this Sequence
Related information =
Related Sequences
Taxonomy
Recent activity =
Turn Off Clear
IMycobacterium avium insertion element hot
spot flanking region FR200 Mugleotide
FR300 (2)
Mucizotide

L @ p @

|

Meigseria gonerhosae strain PID2059
TraG3 (traG3), EppA (eppdA), Ych1 () Mucieatios

Meisseria gonorhoeae (22947)
Mucleatide

Actinobacillus pleuropneumaoniae in vivo
induced promoter iviG; and Cps1B (¢ Mucleatide

See mora...



Anatomie databazoveho zaznamu

Neisseria gonorrhoeae


11-Internet/FR300.mht
http://www.ncbi.nlm.nih.gov/nuccore/AF369936.1
http://www.ncbi.nlm.nih.gov/nuccore/AF369936.1
http://www.ncbi.nlm.nih.gov/nuccore/AF369936.1
http://www.ncbi.nlm.nih.gov/nuccore/AF369936.1
http://www.ncbi.nlm.nih.gov/nuccore/DQ835990.2

Program bl2seq

Porovnani dvou a vice sekvenci

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search using SNP flanks

O 0O oo oo o

L

Align two (or more) sequences using BLAST (bl2seq)

Search SEA transcript and genomic libraries
Constraint BEased Protein Multiple Alignment Tool
Meedleman-Wunsch Global Sequence Alignment Tool

Search RefSeqGene
Search WGS sequences grouped by organism

O O o o o




Program bl2seq

* HCEN ELA ST blastn suite Align Sequences Nucleotide BLAST
| Iigsin | plasip | bisaix todaein | iblasix
Enter Query Sequence BLASTN programs saarch nuciectide subjects using a nucleoiide query. more..
Enter accession number(s), giis). or FASTA sequence(s) Claar Guery subrange g
i From
To
Or, upload file o
Job Title
Enter a gescriptive title for yaur BLAST search g
[#] Align two or more sequences &
Enier Subject Sequence
Enter accession number. gi, or FASTA sequence & Chaar Subject subrange &
-
From
To
Or, upload file =]
Program Selection
Lrinielos & Highly similar seguences (megablast)
2 More dissimilar sequences (discontiguous megablast)
Z. Somewhat similar sequences (blastin)
Choose 3 BLAST algorithm &
[ ﬁrﬁ_s_]' ] Search nucleotide sequence  using Mepgablast (Optimize for highly similar sequences)

E_ :ﬂhﬂ‘u‘l rasults in o new window

I:ﬂn“!.'ﬂﬂl'ithm parameters
1 | ]




Vysledek porovnani dvou sekvenci

» HCBIS BLAST/ blastn suite-2sequences/ Formatting Results - YZ{RUWIVIIR

Edit snd Resubmit Save Search Strategies b Formatting options & Download

Blast 2 sequences
Nucleotide Sequence (174 letters)

Query ID Icl|21915 e d Otaz Subject ID 21317
Description Mone Description Maone
Molecule type nucleic acid Molecule type nucleic acid

Query Length 774 Subject Length 5239
Program BLASTMN 2.2.26+ B Citation

Other reports: FSearch Summary [Taxonomy reports]

(=) Graphic Summary

Distribution of 2 Blast Hits on the Query Sequence &

|Mouse—ovet to show defline and scores, click to show alignments |

Color key for alignment scores

e ey |
1 1 1 1 1 1
1 150 300 450 a0 ThHO

@ Dot Matrix View

(=) Descriptions

TESOUNCEs: I'..'ﬂ UniGens E GEO E Gens E Structurs Eﬂ Wap Viewer ﬂ PubChem Biodssay

Legend for hi

Seq ducing significant alignments;

L1

4

m




Dot Matrix View

Plot of Icl|42899 vs 42901

SO0 400
|

200

01

Icl424

I T T A A
lcl|42833 100  da0 200 =50  S00 320 400 450 500 oo 600 God 700 761




Vysledek porovnani dvou sekvenci

Legend for links to other resources: E] UniGens E GEO E Gens E Structurs [I] Map Vigwsr ﬂ PubChem BioAssay

(= Descriptions

Sequences producing significant alignments:

Description Total scare Query coversge . Ewalue Mex ident Linkes

1237 EF % 0.0 100%

(=) Alignments

>lel 31517
Length=6EE

Zort aligmments for thi= subject sequence by:
E value Score PFercen
fery =tars position Subject start position

Seo. 37 bits (572), Expect = 0.0
wies = 5B4/500 (B0%), Gap= = 07580 (0%
Strand=Plus/Plus
Query 1  GCTTTOSCTETTGAGCSTCASTACK ANEEEECTECCTTOBOCTICRSTATIONTC 60
LEELEEEL  TELELELLTEIIL] LITELELEL LR EE L L EL L]
Sbjes 1 GCTTTCRCACATEAGOSTCASTACK AMEREECTEOCTTOROCTTORSTATTOCTC 60
Query 61 CACATCTCTACGCATTTCACCECTACN \ATTCTACCEETOOCTRARSTACTCTAE 120
LU LR LR R el LELEL LRl
Sbjes 61 CACATCTCTACECATTTCACCECTACACETESAATTCT! TOOCTAAASTACTCTAG 10

Query 121 ACTODCACTCTGARATGCAGTTCCCAAGTTARGCTOGEEEATTTCACATCTCACTTARAR  1EBOD

Scop® = 165 bits (B%), Expect = Be-45

Identities = BE/BER (100%), Baps = O0/BE (0%)

Strand=Plus,/Plus

Query 673 TCARCARAGAAAGCARGCTTICTICCTGECTAS TTOGACTIGCATETETTARGDCT 732
NNy

Sbjct 500 TCAGCAARCARAGCARGCTTICTICCTGCTA TTOGACTIGCATETETTARGDCT 640

Query 733 GOCAGDETTCAATCTEAGDCAGEATCAAC TEL
TULEETEEEEERE el

Sbjct 650 GOCABDETICAATCTEAGDCAGEATCAAC 6TE

Identities = frakce totoznych pozic

m




Vysledek porovnani dvou sekvenci

(= Descriptions

Legend for links to other resources: E] UniGens E GEO E Gens E Structurs [I] Map Vigwsr ﬂ PubChem BioAssay

Sequences producing significant alignments:

Accession Description Max seore Total seare Query coversge _ Ewalue Mex ident Links
31917 1057 1222 B7o% 0.0 100%
(=) Alignments

5>lel]| 31817
o il

ort ll.grmﬂ'm f t:h:l. suhjel:ls sequence by

E ralue Sco g

fery =tart position B|_'I:\1 =tart position
7

its ':5""] Expect = 0.0
0 {22%), Gap= = O/5S0 (0%)

i
T
Ere
EII
B

BCTTTCE TSI IeAEOFT CAFT ACATTEOCAREEEECTECCTIORCCTTICRETATIONIC 60
[ IIIIIIIIIIIIIIII LECIRLELLELEE L LR el
ECTTTCEC A CATEAECET T AT ACATTCOCAREEEECTECCTIORCCTICEETATTIOCTC

L]

&0

ry 61 CRCATCTCTACGCATTTCACOECTACADSTGEAATTCTACCBETOOCTARASTACTCTAS 120

N N Ny ynayy
et 61 CARCATCTCTACBCATTTCACCECTACACETCEAATTCT! T T CTACTCTAG lz0

FETEY e

ry 121 ACTCOCAGTCTEARATGCAGTICCCAAGTTARGCTOGEEEATTICACRTCTCACTTARRR  LED

SEKbits [§:1 ct = Be-43
P

ies 22 EEeEE T .
Identities = BS/BES (100%), Gaps = 0/BE (0%)
Strand=Plus,/Plus

Query 673 TCABCARAGARAGCA GRCTTGCAT 732
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 500 TCAGCAARGARAGCAMECTTICTICCTGCTADCETTOGACTIGCAT 640

Query 733 GOCAGDETTCAATCTEAGDCAGEATCAAC TEL
TULEETEEEEERE el
Sbjct 650 GOCABDETICAATCTEAGDCAGEATCAAC 6TE

Score (zjistena hodnota podobnosti) = pokud dosahne
zvolené mezni hodnoty (cutoff) program prirazeni

zaznamena jako HSP (high scoring pair), jinak je opusti

m




Vysledek porovnani dvou sekvenci

Legend for links to other resources: E] UniGens E GEO E Gens E Structurs [I] Map Vigwsr ﬂ PubChem BioAssay

(= Descriptions

Sequences producing significant alignments:

Accession Description Total seare Query coversge _ Ewalue Mex ident Links
31917 1222 B7o% 0.0 100%
(=) Alignments

>lel 31517
Length=6EE

Zort aligmments for this suhjel:ls sequence by:
E value Score Percent iden

feery =tart position Subjec

rt position

Score = 1057 bits (§72), Expect = 0.0
Identitie=s = SE4/5B0 (B0%), Gaps = O/5B0 (0%)
Strand=Plus/Plus

Query 1 BCTTTCE TSI IeAEOFT CAFT ACATTEOCAREEEECTECCTIORCCTTICRETATIONIC 60

LILLLELL IIIIIIIIIIIIIIII LELULELLEEELELE L LR ET L]
fbjes 1 ECTTT O ACATGAECETCARTACATTODCARGEEECTECCTICEOCTICEETATICCIC 60

Query 61 CARCATCTCTACGCATTTCACOSCTACACETSEAATTCTACCGETOOCTARASTACTCTAS 120

N N Ny ynayy
Sbjers 61  CRCATCTCTACGCATTTCACCECTACACETGEAATTCT T T CTACTCTAG lz0

Query 171 ACTCDCAGTCTGARATECAGTICCCAAGTTARGCTOGEEEATTTCACATCTCACTTARAR  1EBOD

Score = 165 bits (B%), Expect = Be-45

Identities = BE/BE (100%), Baps = O0/B5 (0%

Strand=Plus,/Plus

Query 673 TCABCARAGARAGCA GRCTTGCAT 732
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct 500 TCAGCAARCARAGCARGCTTICTICCTGCTA TTOGACTTGCATETETTAM 640

Query 733 GOCAGDETTCAATCTEAGDCAGEATCAAC TEL
TULEETEEEEERE el
Sbjct 650 GOCABDETICAATCTEAGDCAGEATCAAC 6TE

Expectancy, E-value (hodnota oCekavatelnosti) = 8e-45 =
8 x 104>, prukazné jsou hodnoty pod 0,001

m




Neéco navic k procviceni BLAST



Prohledejte databazi a zjistete, jakéemu
organismu patri nasledujici sekvence

GCTTTCGCACATGAGCGTCAGTACATTCCCAAGGGGCTGCCTTCGCCTTCGGTATT
CCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCTACCCCTCCCTAAAG
TACTCTAGACTCCCAGTCTGAAATGCAGTTCCCAAGTTAAGCTCGGGGATTTCACA
TCTCACTTAAAAGTCCGCCTGCGTGCCCTTTACGCCCAGTTATTCCGATTAACGCT
CGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGT
AATTAACGTCAATGATGCTATCTATTTAACAACATCCCTTCCTCATTACCGAAAGA
ACTTTACAACCCGAAGGCCTTCTTCATTCACGCGGCATGGCTGCGTCAGGGTTCCC
CCCATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCA
GTTCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTAGAGATCGCAGGCTTGGTAGG
CCTTTACCCCACCAACTACCTAATCCCACTTGGGCTCATCTTATGGCAGGTGGCCC
TAAGGTCCCACCCTTTCCTCCTCAGAGAATACGCGGTATTAGCTGCAGTTTCCCAC
AGTTATCCCCCTCCATAAGCCAGATTCCCAAGCATTACTCACCCGTCCGCCACTCG
TCAGCAAAGAAAGCAAGCTTTCTTCCTGCTACCGTTCGACTTGCATGTGTTAAGCC
TGCCGCCAGCGTTCAATCTGAGCCAGGATCAACNTCTTTCTCCAAA

Mela by to byt Pasteurella multocida <=

—

00.




stejnemu druhu?

Porovnejte tyto dvé sekvence, patri

GCTTTCGCACATGAGCGTCAGTACATTCCCAAGGGGCTGCCTTCGCCTTCGGTATT
CCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCTACCCCTCCCTAAAG
TACTCTAGACTCCCAGTCTGAAATGCAGTTCCCAAGTTAAGCTCGGGGATTTCACA
TCTCACTTAAAAGTCCGCCTGCGTGCCCTTTACGCCCAGTTATTCCGATTAACGCT
CGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGT

AATTAACGTCAATGATGCTATCTATTTAACAACATCCCTTCCTCATTACCGAAAGA

ACTTTACAACCCGAAGGCCTTCTTCATTCACGCGG

GCTTTCGCGCATGAGCGTCAGTACATTCCCAAGGGGCTGCCTTCGCCTTCGGTATT
CCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCTACCCCTCCCTAAAG
TACTCTAGACTCCCAGTCTGAAAAGCAGTTCCCAAGTTAAGCTCGGGGATTTCACA
TCTCACTTAAAAGTCCGCCTGCGTGCCCTTTACGCGCAGTTATTCCGATTAACGCT
CGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGT
AATTAACGTCAATGATGCTATCTATTTAACAACATCCCTTCCTCATTACCGAAAGA
ACTTTACAACCCGAAGGCCTTCTTCATTCACGCGG

ANO, shoda 368/371, 99%

1S >,
e, @
A ' 4




Timto jsme se bavili ve 3. roCniku v
praktickych cvicenich dost a dost

Wﬁ&



Mnohocetné prirazeni

Multiple alignment

> Jednim z prikladl vyuziti je porovnavani vice sekvenci
soucasne

CLUSTAL

» CLUSTAL W = vSeobecneé dostupny

» CLUSTAL X = CLUSTAL W opatreny grafickym
rozhranim pro Windows

» CLUSTAL OMEGA = posledni verze

http://www.clustal.org



Shrnuti

1) Prace se sekvencnimi daty

2) Zakladni verejné dostupné databaze

3) Prace se strankami NCBI

4) Jak se posuzuje podobnost sekvenci

5) Prohledavaé BLAST, BLAST?2

6) Mnohocetné prirazeni — program CLUSTAL



