Zaslani sekvence DNA do
primarni databaze
GenBank/EMBL/DDBJ
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nukleovych kyselin a proteinu

* V kazdém ze tri hlavnich bioinformatickych
center je spravovana genomova databaze
sekvenci nukleovych kyselin a odpovidajicich,

z nich prelozenych proteinu.

— EMBL Nucleotide Sequence Database (v ramci

Institutu EBI) — 1980

— GenBank (v ramci institutu NCBI) — 1982
— DDBJ (The DNA Data Bank of Japan) - 1984

« Tfi samostatné baze vznikly v dus

edku potreby

rychlé dostupnosti databaze sekvenci na

jednotlivych kontinentech v dobe,
nebyly rozvinuté vysokorychlostni
site.

Kdy jeste
komunikacni



Mezinarodni spoluprace
sekvencnich databazi

« Databaze sdileji stejna data

NIH
NCBI

NIG EMBL

e IR EBI




Divize GenBank

https://www.ncbi.nlm.nih.qov/genbank/htgs/divisions/

ftp://ftp.ncbi.nlm.nih.qgov/genbank

GenBank

Nucleotide v |

GenBank v Submit - Genomes WG5S v HTGs « EST/G55 « Metagenomes - TPA - TS5A «

GenBank Database Divisions

GenBank divisions are divided into two general categories and were described in an (Genome Research (1997) 7(10)) article by Ouellette
and Boguski; the full-text article is available (Database Divisions and Homology Search Files: A Guide for the Perplexed). The "Organismal”
category includes databases pertaining to sequences derived from specific arganisms and the "Functional" databases pertain to different
types of sequence data being collected. SEQUENCE records exist only in one GenBank division. For example, the HTG division includes
unfinished sequences (phases 0, 1, and 2} being generated from several different organisms. As a sequence is updated to phase 3, itis
maoved into the appropriate organismal division. For instance, human phase 3 (finished) HTG sequences are located in the PRI division. The
GenBank divisions listed here represent the location of the annotated sequence records; for homology search purposes the records are
reformatted and stored in the BLAST databases. The different database divisions currently awvailaile, as well as the related BLAST
database, are listed below. An example of a submission (one accession number) that has progressed through phase 1, phase 2, and phase
3 i5 available (Examples).

Organismal Divisions:

Database Division BLAST Example

BCT Bacterial sequences nr, manth

PRI Primate sequences nr, month Human Phase 3

ROD Rodent sequences nr, manth

T AN Other mammalian sequences nr, manth

WRT Cther vertebrate sequences nr, month

INY Invertebrate sequences nr, month Drosophila, C. elegans Phase 3
PLM Plant and Fungal sequences nr, month Arabidopsis Phase 3

WHL Yiral sequences nr, month

PHG Phage sequences nr, month

RMA, Structural RMA sequences nr, month

SN Synthetic and chimeric sequences nr, manth

UMA Unannotated sequences nr, manth

Functional Divisions:

Database Division BLAST Example
EST Expressed Sequence Tags dhest, month

5TS
G55
HTG

Sequence Tagged Sites
Genome Survey SEQUENCES

dhbsts, month
dbgss, month

High Throughput Genomic sequences htgs, month - All Organisms: Phase 0, 1, and 2

INSDC -

HTGs Resource:
About HTGs
Submitting HTGs

Processing HTGs
HIGs FAQ


https://www.ncbi.nlm.nih.gov/genbank/htgs/divisions/
ftp://ftp.ncbi.nlm.nih.gov/genbank

|dentifikace zaznamu v primarnich
sekvenchich databazich

« GenBank

 EMBL-Bank (European Nucleotide Archive,
ENA)

« DDBJ

* Pristupovy kod (Accession Number)
 cislo Gl (GenBank Identifier)

LOCUS AY870395 553 bp DNA linear BCT 30-JAN-2005

DEFINITION Macrococcus brunensis strain CCM 4811 60 kDa chaperonin (cpn60)
gene, partial cds.

ACCESSION AYB8T70395 G

VERSION AY870395.1 (GI:58119461



LOCUS AY182241 1931 bp mRNA linear PLN 04-MAY-2004
DEFINITION Malus x domestica (E,E)-alpha-farnesene synthase (AFS1l) mRNA,
complete cds.
ACCESSION AY182241
VERSION AY182241.2 GI:32265057
KEYWORDS
SOURCE Malus x domestica (cultivated apple)
ORGANISM Malus x domestica
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots;
rosids; eurosids I; Rosales; Rosaceae; Maloideae; Malus.
REFERENCE 1 (bases 1 to 1931)
AUTHORS Pechous,S.W. and Whitaker,B.D.
TITLE Cloning and functional expression of an (E,E)-alpha-farnesene
synthase cDNA from peel tissue of apple fruit
JOURNAL Planta 219, 84-94 (2004)
REFERENCE 2 (bases 1 to 1931)
AUTHORS Pechous,S.W. and Whitaker,B.D.
TITLE Direct Submission
JOURNAL Submitted (18-NOV-2002) PSI-Produce Quality and Safety Lab,
USDA-ARS, 10300 Baltimore Ave. Bldg. 002, Rm. 205, Beltsville, MD
20705, UsA
REFERENCE 3 (bases 1 to 1931)
AUTHORS Pechous,S.W. and Whitaker,B.D.
TITLE Direct Submission
JOURNAL Submitted (25-JUN-2003) PSI-Produce Quality and Safety Lab,
USDA-ARS, 10300 Baltimore Ave. Bldg. 002, Rm. 205, Beltsville, MD
20705, UsA
REMARK Sequence update by submitter
COMMENT On Jun 26, 2003 this sequence version replaced gi:27804758.
FEATURES Location/Qualifiers
source 1..1931
/organism="Malus x domestica"
/mol_type="mRNA"
/cultivar="'Law Rome'"
/db_xref="taxon:3750"
/tissue_type="peel"
gene 1..1931
/gene="AFS1"
CDs 54..1784
/gene="AFS1"
/note="terpene synthase"
/codon_start=1
/product=" (E,E) -~alpha-farnesene synthase"
/protein_id="AR022848.2"
/db_xref="GI:32265058"
/translation="MEFRVHLQADNEQKIFQNQMKPEPEASYLINQRRSANYKPNIWK
NDFLDQSLISKYDGDEYRKLSEKLIEEVKIYISAETMDLVAKLELIDSVRKLGLANLF
EKEIKEALDSIAAIESDNLGTRDDLYGTALHFKILRQHGYKVSQDIFGRFMDEKGTLE
DFLHKNEDLLYNISLIVRLNNDLGTSAAEQERGDSPSSIVCYMREVNASEETARKNIK
GMIDNAWKKVNGKCFTTNQVPFLSSFMNNATNMARVAHSLYKDGDGFGDQEKGPRTHI
LSLLFQPLVN"
ORIGIN

61
121
181
241
1/

ttcttgtatc ccaaacatct cgagcttctt gtacaccaaa ttaggtattc actatggaat
tcagagttca cttgcaagct gataatgagc agaaaatttt tcaaaaccag atgaaacccg
aacctgaagc ctcttacttg attaatcaaa gacggtctgc aaattacaag ccaaatattt
ggaagaacga tttcctagat caatctctta tcagcaaata cgatggagat gagtatcgga
agctgtctga gaagttaata gaagaagtta agatttatat atctgctgaa acaatggatt

\

_/
\

Tradicnhi zaznam
GenBank

> Header

> Feature Table

Sequence



Jak se data dostanou do databazi?

* Predani dat prostrednictvim WWW portalu
— Banklt (GenBank)
e Submission Portal (https://www.ncbi.nlm.nih.gov/WebSub/)

— Webln (EMBL/European Nucleotide Archive)

e http://www.ebi.ac.uk/ena/submit

— Sakura (DDBJ)

e http://www.ddbj.nig.ac.jp/sub/websub-e.html

« Samostatna aplikace pro PC
— Sequin

* http://www.ncbi.nlm.nih.gov/Sequin/download/seq_download.html
— pro delSi sekvence manualné anotované

— fylogeneticke, populacni nebo mutacni studie obsahujici sekvencni
prilozeni
« Tbl2asn — batch submissin
— command-line program for MAC a Unix
— automatizuje vytvoreni zaznamu sekvence
— urceny pro celé genomy, EST, STS a zaslani velkych davek sekvenci



https://www.ncbi.nlm.nih.gov/WebSub/
http://www.ebi.ac.uk/ena/submit
http://www.ddbj.nig.ac.jp/sub/websub-e.html
http://www.ncbi.nlm.nih.gov/Sequin/download/seq_download.html

https://www.ncbi.nlm.nih.gov/genbank/submit/

EI How Ta IE'

GenBank Nucleotide v | ‘m

GenBank - Submit - Genomes « | WGES - HTGs - EST/GS5 « hetagenomes « TRA TSA w INS0OC -

How to submit data to GenBank
GenBank Resources

The most important source of new data for GenBank® is direct submissions from scientists. GenBank depends on its contributors to help
keep the database as comprehensive, current, and accurate as possible. NCEI provides timely and accurate processing and biological
resiew Of new entries and updates to existing entries, and is ready to assist authors who have new data to submit. Submission Types

GenBank Home

Submission Tools

host journals require DA and amino acid sequences that are cited in articles be submitted to a public sequence repository Search GenBak
(DDBJEMEL/Genbank - INSDC) as part of the publication process. Data exchange hetween DDEJ, EMBL and GenBank occurs daily so it is Update GenBanlk Kecords
only necessary to submit the seguence to one database, whichever one is most convenient, without regard for where the sequence may be

published. Sequence data submitted in adwvance of publication can be kept confidential if requested. GenBank will provide accession

numbers for submitted sequences, usually within two working days. This accession number serves as an identifier for your submitted your

data, and allows the community to retrieve the sequence upon reading the journal article. The accession number should be included in your

manuscript, preferably in a foothote on the first page of the article, or as required by individual journal procedures.

Receiving an Accession Number for your Manuscript

Submissions to GenBank

There are several options for submitting data to GenBank:

« Banklt, a YWwWWAWW-based submission tool with wizards to guide the submission process

« Seqguin, NCEI's stand-alone submission tool with wizards to guide the submission process is available by FTP for use on for MAC, PC,
and UNE platforms.

« thi2asn, a command-line program, automates the creation of sequence records for submission to GenBank using mary of the same
functions as Sequin. Itis used primarily for submission of complete genomes and large batches of sequences and is available by FTP
far use on MAC, PC and Unix platforms.

« Submission Portal, a unified system for multiple submission types. Currently only ribosomal RMNA (rEMA) or rRENA-ITS sequences can
be submitted with the GenBank component of this tool. This will be expanded in the future to include other types of GenBank
submissions. Genome and Transcriptome Assemblies can be submitted through the Genames and TSA portals, respectively.

« Barcode Submission Tool, a YWwWhyW-based tool for the submission of sequences and trace read data for Barcode of Life projects
based on the COI gene.

Banklt, submission Portal and Barcode Submission Tool entries are automatically submitted to GenBank. Submissions made with Sequin ar
thiZasn must be mailed to gh-subi@nchinim.nih.goy. Large files which may be truncated during mailing with conventional mail tools should be
submitted directly using Sequin MacroSend.

-
ou can subscribe B9 to be notified of updates to the submission tools.

There are specialized, streamlined procedures for batch submissions of sequences, such as EST and G55 sequences.


https://www.ncbi.nlm.nih.gov/genbank/submit/

Genome submissoin portal
https://www.ncbi.nlm.nih.gov/genbank/genomesubmit/

&= NCBI Resources ™ How To ¥ pantucek My NCBI SignC
GenBank Nucleotide v |m
GenBank « | Submit + | Genomes v | WGS « | Metagenomes + | TPA = TSA - | INSDC =  Other «
Prokaryotic and Eukaryotic Genomes Submission Guide Genome Resources
About WGS

Both WGS and non-WGS genomes, including gapless complete bacterial chromosomes, can be submitted via the Submission Portal. You
will be asked to choose whether the genome being submitted is considered WGS or not. The differences for GenBank purposes are: WGS Browser

Genome Submission Guide

non-WGS genome WGS genome

Genome Submission Portal

Update Genome Records
FAQ

tbl2asn
p2 Create Submission Template

Eukaryotic Annotation Guide

@ Prokaryotic Annotation Guide

\ - Gap {NS} Annotation Example Files

Discrepancy. Report

NCBI Prokaryotic Genome Annotation Pipeline
AGP Format

non-WGS

s Each chromosome is in a single sequence and there are no extra sequences
s Each seguence in the genome must be assigned to a chromosome or plasmid or organelle
s Plasmids and organelles can still be in multiple pieces. Metagenome Submission Guide

Complex Assembly Submission Guide

WGS BioProject



https://www.ncbi.nlm.nih.gov/genbank/genomesubmit/
https://submit.ncbi.nlm.nih.gov/

http://www.ebi.ac.uk/ena/submit

Submitting and updating data

We offer a number of services through which data {including updates) can be submitted to the European Nucleotide Archive
(EMAY. These technaologies provide options appropriate for the scale and frequency of submission, the expertise and capacity of
the submitter and the nature of the data to be transferred. The choices below lead users most directly to the appropriate
submission route,

read data assembled sequence and/or annotation

(Mo partial or complete assemblies)

genome assemblies
icontigs/scaffolds/chromosames) EMA helpdesk



http://www.ebi.ac.uk/ena/submit

Protokoly pro zaslani do

nukleotidové databaze

Standard

ESTs (expressed seguence tags) a
GSSs (genome survey sequences)

Complete Microbial or Eukaryotic Genomes
Whole Genome Shotgun (WGS)
High-Throughput Genomic Sequences (HTGS)
Transcriptome Shotgun Assembly (TSA)

Third Party Annotation (TPA)

— zaznamy, ktere upresnuji existujici sekvence ulozené
do databazi jinymi autory
— striktni pozadavek na primy experimentalni dukaz



Sekvence, ktere nejsou akceptovany v
primarnich databazich

sekvence bez fyzickeho (biologickeho) protejsku
— napr. konsenzni sekvence

genomové sekvence vice exonu bez udaju o
sekvencich intronu

sekvence <200 bp (vyjma patentovych)

sekvence primeru (mohou byt zaslany do NCBI’s
Probe database)

pouze sekvence proteinu (mohou byt zaslany do
UniProt/SwissProt)

sekvence slozene z genomove sekvence a
MRNA reprezentovane jako jedna sekvence




Typy standardnich anotovanych sekvenci
(nucleotide sequence database)

prokaryotické geny a genomy
eukaryoticke geny a genomy
MRNA sekvence

rRNA a nebo ITS

virove sekvence

transpozony a inzercCni sekvence
mikrosatelity

pseudogeny

klonovaci vektroy

fylogenetické nebo populacni studie (alignmenty)
nekodujici RNA



Celogenomove sekvence
BioSample & BioProject

| Umbrella BioProject

] Genome | Transcriptome || Epigenome
BioProject || BioProject || BioProject
data data data data data data

\/x>\/

BioSample 1 BioSample 2



Whole Genome Shotgun (WGS)

WGS sekvenacni projekty jsou celé genomy
nebo chromozomy sekvenovane strategii
celogenomoveho shotgun sekvenovani

DDBJ/EMBL/GenBank akceptuji jak kompletni,
tak nekompletni genomy

WGS projekty mohou byt anotovany, muze byt
zvolena automaticka anotace s NCBI pipeline

Césti WGS projektu jsou kontigy, které nesmi
obsahovat mezery

Volitelne - soubor AGP ukazuje, jak jsou kontigy
oddelené mezerami usporadany na
chromozomu

Volitelné lIze nahrat BAM nebo FASTQ do SRA
(Sequence Read Archive)


http://www.ncbi.nlm.nih.gov/genbank/wgs.submit#agp

Sequence Read Archive (SRA)

Advanced Help

Getting Started Tools and Software Related Resources
Howy to Submit Dowinload SEA Toaolkit Submission Portal
How to search and download SEA Toolkit Documentation Trace Archive
How to use SRA in the cloud SRABLAST dbGal Home
Submitto SRA SRA Run Browser EioProject
SRA Run Selector EBioSample
Wau are here: NCBI = DNA & RMA = Sequence Read Archive (SRA) Support Center
GETTING STARTED RESOURCES POPULAR FEATURED NCBI INFORMATION
MCEI Education Chemicals & Binassays Pubhied Genetic Testing Registry Ahout NCE
MCEl HElp Manual Data & Software Bookshelf GenBank Fesearch at NCEBI
MCEI Handbook DINA, & RNA Pubhed Central Reference Sequences MCEI Mews & Blog
Training & Tutorials Domains & Structures BLAST Gene Expression Omnibus MCEIFTP Site
Submit Data Genes & Expression Mucleotide Genome Data Viewer MCEl on Facebook
Genetics & Medicine Genome Human Genome NCEI on Twitter
Genomes & Maps SHP Mouse Genome MCEl on YouTube

Homaology Gene Influenza “irus Privacy Palicy



Automaticka anotace

 NCBI Prokaryotic Genome Annotation
Pipeline (PGAP)

— https://www.nchi.nlm.nih.gov/genome/annotation prok/process/

 NCBI Eukaryotic Genome Annotation
Pipeline
— https://www.ncbi.nlm.nih.gov/genome/annotation _euk/process/

« Jiné servery pro automatickou anotaci
RAST

— http://rast.nmpdr.org/



https://www.ncbi.nlm.nih.gov/genome/annotation_prok/process/
https://www.ncbi.nlm.nih.gov/genome/annotation_euk/process/
http://rast.nmpdr.org/

Genome Genome v m
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Frolkaryotic Annotation Home Documentation | Complete Genome Submission ¥ | WGS Genome Submission »

NCBI Prokaryotic Genome Annotation Pipeline

MNCBI Prokaryotic Genome Annotation Pipeline(PGAR) is designed to annotate bacterial and archaeal genomes (chromosomes and plasmids).

Genome annotation is a multi-level process that includes prediction of protein-coding genes, as well as other functional genome units such as structural RNAs, tRMAS, small RNAs, pseudogenes, control
regions, direct and inverted repeats, insertion sequences, transposons and other mobile elements.

MCBI has developed an automatic prokaryotic genome annotation pipeline that combines ab inifio gene prediction algorithms with homology based methods. The first wersion of NCEI Prokaryotic Genome
Pipeline was developed in 2001 and is regularly upgraded to improve structural and functional annotation quality (Haft DH et al 2018, Tatusova T et al 2016). Recent improwvements utilize curated protein
profile hidden Markoy models (HMWMs), including TIGEEAMS and news HMMs for antimicrobial resistance proteins, and curated complex domain architectures for functional annotation of proteins. NCEBl's
annotation pipeline depends on several interal databases and is not currently available for download or use outside of the NCBI environment.

Related documentation:

* Annotation process
» Annotation standards

» Assemblies excluded from RefSeq
* Release notes

GenBank

The MCEBI prokanyotic annotation pipeline is available as a service for GenBanlk submitters. The pipeline is capable of annotating both complete genomes and draft WGS genomes consisting of multiple
contigs. You can request PGAP annotation when you submit your genome to GenBank.

Both WGS and nonWGS genomes, including gapless complete bacterial chromosomes, can be submitted via the Submission Portal. You will be asked to choose whether the genome being submitted is
considered WGS or not. The differences for GenBank purposes are:

non-wWGs:

* Each chromosome isin a single sequence and there are no extra sequences
* Each sequence in the genome must be assigned to a chromosome or plasmid or organelle
* Plasmids and organelles can still be in multiple pieces.

WES!

* (One or more chromosomes are in multiple pieces andfor some sequences are not assembled into chromosomes



Genome

Eukaryotic Annotation Home Documentation * | Annotated Genomes =

The NCBI Eukaryotic Genome Annotation Pipeline

Genome v

Limits  Advanced

Annotation Policy Request Annotation

The NCEBI Eukaryotic Genome Annotation Pipeline provides content for various NCEI resources including Mucleotide, Protein, BLAST, Gene and the Genome Data Viewer genome browser,

This page provides an overview of the annotation process. Please refer to the Eukaryotic Genome Annotation chapter of the NCEl Handboolk for algorithmic details.

The pipeline uses a modular framework for the execution of all annotation tasks from the fetching of raw and curated data from public repositories (sequence and Assembly databases) to the alignment of
sequences and the prediction of genes, to the submission of the accessioned annotation products to public databases. Core components of the pipeline are alignment programs (Splian and ProSplign) and

an Hivit-based gene prediction program (Gnomon) developed at NCEIL

Important features of the pipeline include:

o flexibility and speed

« higherweight given to curated evidence than non-curated evidence

» utilization of RMNA-Seq for gene prediction

* production of models that compensate for assembly issues

» tracking of gene loci from one annotation to the next

* ahility to co-annotate multiple assemblies for the same organism

The products of an annotation run {chromosome, scaffolds and model transcripts and proteins) are labeled with an Annotation Release number. The Annotation Release name is the combination of the
organism name and Annotation Release number (e.g. NCEI Pongo abelii Annotation Release 103) and is used throughout NCEl as a way to uniguely identify annotation products originating from the same
annotation run.

Contents

* Process

o

o o o o o o o o o o

Source of genome assemblies
Iasking

Transcript alignments
EMNA-Seq read alignments
Protein alignments

Iodel prediction
Curated RefSeq genomic sequence alignments

Choosing the best models for a gene

Frotein naming and determination of locus type
Assignment of GenelDs

Annotation of small RMNAS




RAST (Rapid Annotation using
Subsystem Technology) Server

http://rast.nmpdr.org/

Jobs Overview

Ao MANSOTr e Updoad a new genome:

MR Nl GeOCrTe e ©® NCEI Tasoroery 1D
User Login ———= Current obs o Goress

> pargonal o Semriens

> o Strain

e Se0uance T (FASTA, nudheotide)
o Garwlic oo

* Segmncing method

o Covran

o ¥ Cortiin

o Average read lengeh

RAST Server Overview


http://rast.nmpdr.org/

Metagenomy

Metagenomika je genomova analyza spoleCenstev mikroorganismu
nezavisla na kultivaci

LIV 4

NejrozmanitéjsSi skupinou organismu na planete jsou
nekultivovatelné organismy

Sekvenacni metody nezavislé na kultivaci jsou dulezité pro
pochopeni

— genetické diversity

— struktury populaci

— ekologické ulohy

— metabolickych funkci

— stanoveni kompletnich genomu nekultivovatelnych organismd

— izolaci novych mikroorganismu z prostredi
Sekvence jsou vzajemne propojené v ramci BioProject ID

Metagenomove projekty se skladaji z neanotovanych sekvenci
— shromazdéné z urcitych ekologickych zdroji nebo organismu
— sestavené do kontigu
— Casto obsahuji ¢astecné genomy z taxonomicky riznych skupin
— mohou obsanovat prevahu informacnich sekvenci jako je 16S rRNA



High-Throughput Genomic
Sequences (HTGS)

HTGS je divize nukleotidove databaze vytvorena pro
ulozeni nekompletnich genomovych sekvenci
stanovenych ve velkych genomovych centrech

Cilem je zajistit dostupnost sekvenci pro vedeckou
verejnost, zejmena prostrednictvim analyzy homologie s
BLAST

NedokoncCené sekvence HTG jsou delsi nez 2 kb a
splnuji pozadavky na kvalitu stanoveni

Jsou ziskané z jednotlivych klonu (kosmidy, BAC, YAC
nebo P1)

Kolekce klonu ma pfifazeny pristupovy kéd
Muze obsahovat chyby



Nezpracovana data z genomovych
projektu

« BioSample & BioProject mohou obsahovat ruzné
typy archivu
— Trace Archive

» sekvence ziskani Sangerovou technikou sekvenovani
* struktura slozek se *.scf nebo *.abi soubory

— Sequence Read Archive (SRA)

« archiv obsahuijici alignment sekvenci ziskanych pri 454,
lonTorrent, lllumina, SOLID, Helicos, PacBio nebo Complete
Genomics

— The database of Genotypes and Phenotypes (dbGaP)
* interakce genotypu a fenotypu Clovéka



https://www.ncbi.nlm.nih.gov/Traces/trace.cgi?cmd=show&f=submit&m=doc&s=submit
https://www.ncbi.nlm.nih.gov/sra/docs/submit/
https://www.ncbi.nlm.nih.gov/gap

Format dat a minimalni pozadavky
pro SRA

* DoporucCeny format dat je BAM (aligned)
« Minimalni pozadavek je: primarni sekvence (baze) a
kvalita = FASTQ
« DalSi akceptovatelné formaty dat jsou
— SRF
— General Fastq
— SOLID Fastqg
— Illumina Fastq
— 454 SFF
— lon Torrent SFF
— PacBio HDF5
— CompleteGenomics Data Package



BAM format

« Kompletni data z jednotlivych Cteni NGS
* Bez prilozeni / s prilozenim

* Informace o kvalité

 Mapovani k referencni sekvenci
 Konsenzni sekvence

 \Variace

» Definice napfr. zde:
o http://genome.sph.umich.edu/wiki/SAM#What iIs SAM



http://genome.sph.umich.edu/wiki/SAM#What_is_SAM

FASTQ format

Radek 1 zadina hlavickou '@'ID + popis sekvence
Radek 2 obsahuje primarni sekvenci

Radek 3 zadina '+' a miiZe nasledovat stejné ID a popis
Radek 4 obsahuje zakddované hodnoty o kvalité

sekvence a musi obsahovat stejny pocCet znaku jako
radek 2

Priklad FASTQ souboru:

@SEQ ID
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAA
+

LUk ((((F**4)) $%%++) (338%) . 1**¥—4% 1 1)) **55CCF>>>>A

(A & 4

PU#SSE () *+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]” “abcdefghijklmnopgrstuvwxyz{|}~

—



Metadata v SRA

« Datove soubory jsou zasilany s

metadaty

— Studie
— Experiment =
— Vzorek [‘D i
— Béh

— Analyza

— eticky citliva
data (EGA)

Priklad SRA s mikrobialnim genomem
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR9600155



https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR9600155

Postup zaslani GenBank

Standardniho typu
* http://www.nchi.nlm.nih.gov/books/NBK51157/

The GenBank Submissions Handbook

GenBank Submissions
Handboolk

NCBI Help Manual



http://www.ncbi.nlm.nih.gov/books/NBK51157/
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Pozadavky na kazde zaslani sekvence

e kontaktni informace

File Edit

( Submis=sion 1( Contact 7( Authors \l( Affiliation 1

Fir=st Hame M.I. La=t Hame St
Charles R D anwin j

Flea=ze include country code for non-U.5S. phone nunbers.

File Edit

Email [damwini@beagle edu.uk

( Submi=s=sion \lr Contact Wr Authors Wr Affiliation L

In=titution Oxbridge niversity
Departmnent Evolutionary Biology Department
Adddre== 1853 Tennis Court Lane
<« Prev Page MHe:
City Carnfard
State-Province Zip-Postal Code 01 2BH
Country United Kingdom

<< Prew Page Mext Farm >




Dalsi pozadavky na zaslani sekvence

Informace o datu zverejneni
Informace o relevantnich publikacich
Popis zdroje sekvence

Vlastni sekvence
— typ a tvar molekuly
— anotace vilastnosti sekvence



Popis zdroje sekvence 1

e organism
nezkracené védecké jméno
Priklad: [organism=Drosophila melanogaster]
« lineage
taxonomické zarazeni organismu (dle NCBI taxonomy database)
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cqgi?mode=Root

« molecule
ve tvaru "DNA" nebo "RNA".
Priklad : [molecule=DNA]
* moltype
muze nabyvat nasledujicich hodnot
Priklad : [moltype=Genomic DNA]
— Genomic DNA
— Genomic RNA
— Precursor RNA
— mMRNA [cDNA]
— Ribosomal RNA
— Transfer RNA
— Small nuclear RNA
— Small cytoplasmic RNA
— Other-Genetic
— CcRNA
Small nucleolar RNA

« topology



http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Root

Popis zdroje sekvence 2

« |ocation
muze nabyvat nasledujicich hodnot
Priklad: [location=mitochondrion]

— genomic

— chloroplast

— kinetoplast

— mitochondrion

— plastid

— macronuclear

— extrachromosomal
— plasmid

— cyanelle

— proviral

— virion

— nucleomorph

— apicoplast

— leucoplast

— proplastid

— endogenous-virus
— hydrogenosome

« Genetic code
(http://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c)



http://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c

Popis zdroje sekvence 3

acronym
anamorph

authority

biotype

biovar

breed

cell-line

cell-type

chemovar

chromosome

clone

clone-lib

collected-by

common

country

cultivar

dev-stage

ecotype
endogenous-virus-name
forma

DalSi popisovace ke zdroji sekvence

forma-specialis
fwd-pcr-primer-name
fwd-pcr-primer-seq
genotype

group

haplotype
identified-by

isolate
isolation-source
lab-host

lat-lon

map

note

pathovar
plasmid-name
plastid-name
pop-variant
rev-pcr-primer-name
rev-pcr-primer-seq
segment

serogroup
serotype
serovar

sex
specific-host
specimen-voucher
strain
sub-species
subclone
subgroup
substrain
subtype
synonym
teleomorph
tissue-lib
tissue-type
type

variety



Format sekvence

» Sekvence nukleoveé kyseliny a kddovanych
proteinu pripravené ve formatu FASTA

Nucleotide Sequence:

>ABC-1 [organism=Saccharomyces cerevisiae] [strain=ABC] [clone=1]
ATTGCGTTATGGAAATTCGAAACTGCCAAATACTATGTCACCATCATTGA
TGCACCTGGACACAGAGATTTCATCAAGAACATGATCACTGGTACTT

Protein Sequences:

>4E-I [gene=eIF4E] [protein=eukaryotic initiation factor 4E-I]

MQOSDFHRMKNFANPKSMFKTSAPSTEQGRPEPPTSAAAPAEAKDVKPKEDPQETGEPAGN ...
>4E-II [gene=eIF4E] [protein=eukaryotic initiation factor 4E-II]
MVVLETEKTSAPSTEQGRPEPPTSAAAPAEAKDVKPKEDPQETGEPAGNTATTTAPAGDD ...



Prsrusena sekvence

>m gagei [organism=Mansonia gagei] Mansonia gagei NADH dehydrogenase
ATGGAGCATACATATCAATATTCATGGATCATACCGTTTGTGCCACTTCCAATTCCTATTTTAATAGGAA
TTGGACTCCTACTTTTTCCGACGGCAACAAAAAATCTTCGTCGTATGTGGGCTCTTCCCAATATTTTATT
GTTAAGTATAGTTATGATTTTTTCGGTCGATCTGTCCATTCAGCAAATAAATAAAAGTTCTATCTATCAA
TATGTATGGTCTTGGACCATCAATAATGATTTTTCTTTCGAGTTTGGCTACTTTATTGATTCGCTTACCT
>?200 «—— Délka preruseni
GGTATAATAACAGTATTATTAGGGGCTACTTTAGCTCTTGC
TCAAAAAGATATTAAGAGGGGTTTAGCCTATTCTACAATGTCCCAACTGGGTTATATGATGTTAGCTCTA
GGTATGGGGTCTTATCGAGCCGCTTTATTTCATTTGATTACTCATGCTTATTCGAAGGCATTGTTGTTTT
TAGGATCCGGATCCGTTATTCATTCCATGGAAGCTATTGTTGGATATTCTCCAGATAAAAGCCAGAATAT
GGTTTTTATGGGCGGTTTAAGAAAGCATGTGCCAATTACACAAATTGCTTTTTTAGTGGGTACACTTTCT
CTTTGTGGTATTCCACCCCTTGCTTGTTTTTGGTCCAAAGATGAAATTCTTAGTGACAGCTGGTTGT
>?unk100 «——— Pferuseni neznamé délky
TCAATAAAACTATGGGGTAAAGAAGAACAAAAAATAATTAACAGAAATTTTCGTTTATCTCCTTTATTAA
TATTAACGATGAATAATAATGAGAAGCCATATAGAATTGGTGATAATGTAAAAAAAGGGGCTCTTATTAC
TATTACGAGTTTTGGCTACAAGAAGGCTTTTTCTTATCCTCATGAATCGGATAATACTATGCTATTTCCT
ATGCTTATATTGGCTCTATTTACTTTTTTTGTTGGAGCCATAGCAATTCCTTTTAATCAAGAAGGACTAC
ATTTGGATATATTATCCAAATTATTAACTCCATCTATAAATCTTTTACATCAAAATTCAAATGATTTTGA
GGATTGGTATCAATTTTTAACAAATGCAACTCTTTCAGTGAGTATAGCCTGTTTCGGAATATTTACAGCA
TTCCTTTTATATAAGCCTTTTTATTCATCTTTACAAAATTTGAACTTACTAAATTTATTTTCGAAAGGGG
GTCCTAAAAGAATTTTTTTGGATAAAATAATATACTTGATATACGATTGGTCATATAATCGTGGTTACAT



Sekvencni prilozeni
* Fasta+GAP

>ABC-1 [organism=Saccharomyces cerevisiae] [strain=ABC] [clone=1]
-—--ATTGCGTTATGGAAATTCGAAACTGCCAAATACTATGTCACCATCAT
TGATGCACCTGGACACAGAGATTTCATCAAGAACATGATCACTGGTACTT
>ABC-2 [organism=Saccharomyces cerevisiae] [strain=ABC] [clone=2]
GATATTGCTTTATGGAAATTCGAAACTGCCAAATACTATGTCACCATCAT
TGATGCACCTGGACACAGAAATTTCATCAAGAACATGATCACTGGTACTT
>ABC-3 [organism=Saccharomyces cerevisiae] [strain=ABC] [clone=3]
---ATTGCTTTATGGAAATTCGAAACTGCCAAATACTATGTTA-—--—-—-~-
TGATGCACCTGGACACAGAGATTTCATCAAAAACATGATCACTGGTACTT

PHYLIP

3 100

ABC-1  ---ATTGCGT TATGGAAATT CGAAACTGCC AAATACTATG TCACCATCAT
ABC-2  GATATTGCTT TATGGAAATT CGAAACTGCC AAATACTATG TCACCATCAT
ABC-3  --—-ATTGCTT TATGGAAATT CGAAACTGCC AAATACTATG TTA-------

TGATGCACCT GGACACAGAG ATTTCATCAA GAACATGATC ACTGGTACTT
TGATGCACCT GGACACAGAA ATTTCATCAA GAACATGATC ACTGGTACTT
TGATGCACCT GGACACAGAG ATTTCATCAA AAACATGATC ACTGGTACTT

>[organism=Saccharomyces cerevisiae][strain=ABC][clone=1]
>[organism=Saccharomyces cerevisiae][strain=ABC][clone=2]
>[organism=Saccharomyces cerevisiae][strain=ABC][clone=3]



=10 x|

fgene="eIF4E"

foodon start=1

fproduct="eukaryotic initistion factor 4E-II"
Jtranslation="MVVLETEKTIAPITEOGRPEPPTSALAPAEARDVEFPKEDFQETS
EPAGHNTATTTAPAGDDAVETEHLYEHP LMY W TLWYLENDRSESWEDMONEITSFD TV
EDFWSLYNHIEPPSREIKLGADYRLFEENIRPHVED AANEQGGRTVITLNESSETDL DI
LWLDVLLCLIGEAFDHSDOICGAVINIRGESNEIS IWTADGHNNEE AALE IGHELREDAL
BLGRMNSLOYQLHED TMVEQGINVEIIVTL™

File Edit Search Options Misc  Annotate
Target SEquencE|E|F4E j Daone |
Format |GenBank j Hode ISequin j Style INDlmaI "I
CDS: eukarvotic initiation factor 4E-II
LOZUs eIF4E 2881 bp DML linear IV 27-0CT-2005 H
DEFINITION Drosophila melanogaster eukaryotic initiation factor 4E (eIF4E)
gene, alternative splice products, complete ods.
ACCEZSTION
VERSICN
EEYWORDS .
J0OURCE Drosophila mwelanogaster (fruit £1lvy)
ORGANISZM Drosophila melahogaster
Eukarvyota; Metazosa; Arthropoda; Hexapoda; Insecta; Pterygota;
Neoptera; Endoptervygota; Diptera; Brachyeoera; Muscomorpha:
Ephvdroidea; Drosophilidae; Drosophila.
REFERENCE 1 f(hases 1 to 28381)
ALUTHORS Eurnett,F.M., wan der Waals,J.D. and Szent-Gyorgi,Ai.
TITLE Enviromrmental influences on the expansion of germline tandem
repeats in sewveral species of Galapagos finches
JOURMNAL Tnpublished
REFERENCE 2 {bases 1 to 2881)
LUTHORS EBurnett,F.M., wan der Waals,J.D. and S=zent-Gyorgi,i.
TITLE Direct 3ubmission
JOTUEMAL Submitted (27-0CT-2005) Evolutionary Biology Departiment, Oxbridge
Uniwversity, 1859 Tennis Court Lane, Cawford 0X1 ZEBH, United EKingdom
FEATUREZS Location/Qualifiers
Fource 1..2881
Jforganism="Drosophila melanogaster"
fmol type="genomic DNL"
fstrain="Oregon R
gene Joini201..224,1550..1920,19586..20585,2317..2404,2466. .2629)
fogene="eIF4E"
CDa JoiniZ201..224,1550..1920,19586. .2085,2317..2404, 2466, .2629)




Il eIF4E

File Edit

Target SEquenceleW4E

Format

CDS:

Search  Options

Misc  Annotate

[

Done |

eukaryotic initiation factor 4E-II

Feature display: ITargEt_'_Numbering: ITDIJ 'I Grid: Ifo 'I

=10l x|

10 20 30 40 50 &0
| | | | | | | | | | | |
1 cgghtgotty gogttttatas catcagtoay tgacaggoat ttocagagtt goooctgbtoa
7o S0 Q0 100 110 1z0
| | | | | | | | | | | |
51 acgatcgata gotgoctttgd gocaccAasas toocasactt aattasagas ttasataatt
130 140 150 160 170 130
M cIF4E x| v B B B
File Edit Search ©ptions Misc Annotate ARCELACHE AgULLgROLg sghasccgat atctagtata
- " B z10 zz0 230 z40
Target Sequence |E|F4E j Done | | | | | | | | |
toggtagtgt togagacgga gaaggtaadga cgatgataga

Fnrmatlﬁmpmc 'IStylelDehuh 'IFilterlDehuh 'ISDaleI1D 'I i

M v W L E T E K
" 270 280 230 300

eIF4E ' ' ! '
R N tttgogoty agocgtddoca JUgascaaca assacadgot
1000 2000 2881
Gene: eIF4E
CDS: eukarvotic initiation factor 4E-T1 330 340 350 F60
| | | |

CDS: eukarvotic initiatini factor 4E-TI atagtogay coggaaaagay tgoagttgoe gboggotacat
390 400 410 420
| | | | |
Ltttttgoa caattgotta atattaattg tacttbgoaco
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Genetic Code ISlandard j
Reading Framel vl Protein Length 248
Protein Product [41 =] N [ 5
File  Edit
MYYLETEKTSAPSTEQGRPEPPTSAAAPAEAKTIVI r Coding Region Wr Froperties Location
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Anotace vlastni sekvence

« Kodované proteiny

— CDS
interval
nekompletnost na N- nebo C- konci
— gene
interval odpovidajici CDS u experimentalné
prokazanych genu
— MRNA
interval obsahuijici 5-UTR a 3-UTR

o Kodovaneée strukturni RNA



Priklady sekvenci



Sekvence mRNA nebo

«  Kddujici oblasti v€etné iniciacniho a terminacniho kodonu

 Nazev proteinu
« Nazev genu
»  Sekvence proteinu

Homo sapiens prolidase (PEPD) mRNA, complete cds.

FEATURES
source

mRNA

gene

CDS

Location/Qualifiers

1..1888

/organism="Homo sapiens"
/chromosome="19"
/map="19ql12-ql3.2"

/cell type="fibroblasts"
1..1888

/gene="PEPD"

1..1888
/gene="PEPD"
17..1498

/gene="PEPD"
/EC_number="3.4.13.9"
/note="imidodipeptidase"
/product="prolidase"

CDNA



Sekvence prokaryotickeho genu

« Kodujici intervaly

* Nazev proteinu

« Nazev genu, je-li znamy

« Aminokyselinova sekvence

Escherichia coli RecA protein (recA) gene, complete cds.
FEATURES Location/Qualifiers
source 1..3300

/organism="Escherichia coli"
/strain="K-12"

gene 783..1961
/gene="recA"
CDS 783..1961

/gene="recA"
/function="DNA repair protein"
/product="RecA protein"



Sekvence eukaryotickeho genu

« Intervaly kodujicich oblasti v€etné start- a stop-kodonu a intervaly vSech introna
* Nazev proteinu

« Nazev genu, je-li znamy

« Aminokyselinova sekvence

Caenorhabditis elegans tyrosine kinase PTK-2 (ptk-2) gene,
complete cds.

FEATURES Location/Qualifiers
source 1..3180
/organism="Caenorhabditis elegans"
gene 211..3011
/gene="ptk-2"
mRNA join(211..288,533..703,763..890,940..1024,

1084..1380,1838..1962,2018..2099,2301..3011)
/gene="ptk-2"
/product="protein kinase PTK-2"

CDS join (250..288,533..703,763..890,940..1024,
1084..1380,1838..1962,2018..2099,2301..2456)
/gene="ptk-2"
/product="protein kinase PTK-2"



Ribosomalni RNA a vnitrni
prepisovane mezerniky

* Nazvy jakékoli strukturni RNA (napf. tRNA-lle, 16S ribosomal RNA)

* Nazvy mezernikovych oblasti (napf., internal transcribed spacer 1, 16S/23S
intergenic spacer)

* Nukleotidové pozice

Saccharomyces cerevisiae 18S ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene and internal transcribed
spacer 2, complete sequence; and 28S ribosomal RNA gene, partial

sequence.
FEATURES Location/Qualifiers
source 1..540
/organism="Saccharomyces cerevisiae"
/strain="UMD 334"
rRNA <1..5
/product="18S ribosomal RNA"
misc_RNA 6..178
/product="internal transcribed spacer 1 "
rRNA 179..377
/product="5.8S ribosomal RNA"
misc_RNA 378..519
/product="internal transcribed spacer 2"
rRNA 520..>540

/product="28S ribosomal RNA"



Oblast promotoru

« Nazev proteinu nebo genu, ke kterému patfi promotor a jeho 5° a 3' obklopujici sekvence
* Intervaly pfepisovanych a kodujicich sekvenci, pokud jsou pritomné

Homo sapiens enhancer-binding protein 2 (EBP2) gene, promoter region and partial

cds.
FEATURES Location/Qualifiers

source 1..3061
/organism="Homo sapiens"
/chromosome="15"
/map="15q13"
/cell line="H441"
/tissue type="lung"

gene 1..>3061
/gene="EBP2"

promoter 1..2947
/gene="EBP2"

TATA signal 2918..2923
/gene="EBP2"

mRNA 2948..>3061
/gene="EBP2"
/product="enhancer-binding protein 2"

5'UTR 2948..3010
/gene="EBP2"

CDS 3011..>3061

/gene="EBP2"
/product="enhancer-binding protein 2"



Transpozon nebo inzercni sekvence

Specifické jméno elementu

* Nukleotidoné pozice

« Jména a intervaly kédovanych genovych produktt, pokud jsou pfitomny (napf.,

transposase)

« Pozice a intervaly dalSich vlastnosti (napf. LTRs, repeat regions)

Bacillus subtilis transposon BLT transposase (tnpA) gene,

complete cds

FEATURES

source

source

repeat region

gene

CDS

repeat region

Location/Qualifiers

1..1221

/organism="Bacillus subtilis"
/strain="RS2"

21..1127

/organism="Bacillus subtilis"
/strain="RS2"
/transposon="BLT"

21..61

/rpt_type=inverted

128..1034

/gene="+tnpA"

128..1034

/gene="tnpA"
/product="transposase"
1085..1127

/rpt_type=inverted



Oblasti repetici

« Intervaly repetitivnich sekvenci
* Rodina repetici (napf., Alu, Mer)
« Typ repetice (tandem, inverted, flanking, terminal, direct, dispersed, or other)

« Jednotka repetice (repeat unit) popis intervalu, jestlize sekvence obsahuje vice nez
jednu repetici

Homo sapiens repeat regions

FEATURES Location/Qualifiers

source 1..2050
/organism="Homo sapiens"
/chromosome="6"
/map="6qg25"

repeat region 8..126
/rpt_type=dispersed
/rpt_family="B2"

repeat region 197..344
/rpt_type="direct"
/rpt_unit="197..220"

repeat region 389..673
/rpt_family="AluSx"
/rpt_type=dispersed

repeat region 847..876
/note="microsatellite BT21"
/rpt_type="tandem"
/rpt_unit="ca"

repeat region 1000..2000
/rpt_family="human endogeneous retrovirus K-10



Klonovaci vektor

« JedineCné jméno vektoru
« Kdédujici intervaly, jména genu a proteinu

Cloning vector pRB223, complete sequence

FEATURES Location/Qualifiers
source 1..4361
/organism="Cloning vector pRB223"
gene 86..1276
/gene="tet"
CDS 86..1276
/gene="tet"
/product="tetracycline resistance protein"
RBS 1905..1909
/note="Shine-Dalgarno sequence"
rep origin 2535
gene complement (3293..4194)
/gene="bla"
CDS complement (3293..4153)
/gene="bla"

/product="beta-lactamase"
misc_feature 4069. .4125
/note="multiple cloning site"

RBS complement (4161..4165)
/gene="bla"
/note="Shine-Dalgarno sequence"

promoter complement (4188..4194)

/gene="bla"



Bacteriophage lysis module; endolysin and HNH endonuclease genes, complete CDS

FEATURES
source

gene

CDS

misc_feature

intron

CDS

Location/Qualifiers

1..3165

/organism="Staphylococcus bacteriophage 812"
/virion

/mol type="genomic DNA"

/strain="phig812"

/lab_host="Staphylococcus aureus CCM 4028"
/type="wild type"

654..3017

/gene="1lyt812"

join(654..1449,2329..3017)

/gene="1lyt812"

/experiment="peptide sequencing"
/note="Lyt812"

/codon_start=1

/transl table=11

/product="endolysin"
/translation="MAKTQAEI.......... "
join(1239..1449,2329..2576)

/gene="1lyt812"

/note="SM00644; Ami 2; This family includes zinc amidases
that have N-acetylmuramoyl-L-alanine amidase activity;
Region: Ami 2"

1450..2328

/gene="1lyt812"

/standard name="1lyt812-I1"
/experiment="cDNA synthesis and sequencing"
1617..2117

/gene="1lyt812"

/note="ORFI-812III"

/codon_start=1

/transl table=11

/product="putative HNH endonuclease



Priklady nekterych dalsich modifikaci
deskriptoru
* Title

— Informace vyskytujici se v databazi v
DEFINITION LINE

« Comment
— Poznamka k ruznym vlastnostem
* Technique

— Umoznuje vyber techniky pouzité pro
vytvoreni nebo experimentalni evidenci
vlastnosti sekvence



Prehled deskriptoru pro popis
vlastnosti sekvence

(http://www. ncb| nim.nih.gov/Bankit/help.html)

attenuator
C-region
CAAT _signal
CDS

conflict
D-loop
D-segment
enhancer
exon

gap
GC_signal
gene

iDNA

intron
J_segment
LTR
mat_peptide
misc_binding
misc_difference
misc_feature
misc_recomb

misc_RNA
misc_signal
misc_structure
modified _base
MRNA
N_region
old_sequence
operon

oriT

polyA signal
polyA site
precursor_RNA
prim_transcript
primer_bind
promoter
protein_bind
RBS
repeat_region
repeat_unit
rep_origin
rRNA

S region
satellite
SCRNA
sig_peptide
SNRNA
SNoORNA
source
stem_loop
STS
TATA_signal
terminator
transit_peptide
tRNA
unsure
V_region
V_segment
variation
3‘clip
3‘UTR
5‘clip
5‘UTR


http://www.ncbi.nlm.nih.gov/BankIt/help.html

