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Outline of lecture

= D1: Data retrieval with Entrez and DBGET/LinkDB
= D2: Data retrieval with SRS (Sequence retrieval system)




Section D1 —
Data retrieval with Entrez and
DBGET/LInkDB

= Access to distributed data

=  Entrez

= (Getting started with NCBI and Entrez
= DBGET/LinkDB
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Access to distributed data

A large amount of biological data is widely distributed on the internet

The problem is to find the data you are looking for and to download it in a useable
format

Some information are difficult to find using standard search engines

Therefore, some internet tools are dedicated to data retrieval and gathers available
data from many different databases

= Entrez
= DBGET
= SRS

Each of the tools allow text or sequence based searches linked up to a number of
different databases

The data retrieval tools differ in the databases they cover and how the retrieved
information is accessed and presented
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Entrez

Data retrieval system developed by the National Center for Biotechnology
Information (NCBI)

Integrates information from all the different NCBI databases
= Nucleotide sequences (GenBank and its subsidiaries)
= Protein sequences
= Macromolecular structures
= Whole genomes
Entrez searches also other resources outside NCBI
= OnLine Mendelian Inheritance in Man (OMIM)
= Medline (through PubMed)
In total, Entrez links to 11 databases
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Entrez

Category

Database

Nucleic acid sequences

Entrez nucleotides: sequences obtained from GenBank, RefSeq
and PDB

Protein sequences

Entrez protein: Sequences obtained from SWISS-PROT, PIR,
PRF, PDB and translations from annotated coding regions in
GenBank and RefSeq

3D structures

Entrez Molecular Modelling Database (MMDB)

Genomes Complete genome assemblies from many sources

PopSet From GenBank, set of cDNA collected to analyse the
evolutionary relatedness of a population

Omim OnLine Mendelian Inheritance in Man

Taxonomy NCBI Taxonomy Database

Books Bookshelf

ProbeSet Gene Expression Omnibus (GEO)

3D domains Domains from Entrez Molecular Modelling Database (MMDB)

Literature

PubMed
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Getting started with NCBI and Entrez

= Entrez is accessed via the NCBI homepage

= Text search used to search individual databases
= Seguences used to search BLAST

= Hits listed in order of relevance or similarity
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Entrez

Link to Entrez

% NCRI National Center for Biotechnology Information

National Library of Medicine National Institutes of Health

]
PubMed All Databases BLAST OMIM Books TaxBrowser Structure

| o)

SITE MAP » What does NCBI do?

Alphabetical List

Resource Guide Established in 1988 as a national resource for ~ * Assembly Archive
molecular biology information, NCBI creates

ﬁfﬁﬁimga " public databases, conducts research in :ncht‘lzte;:f oo

s computational biology, develops software 9oUS OrauD

tools foranalyzing genome data, and

GenBank disseminates biomedical information - all for

Sequence the better understanding of molecular

submission support processes affecting human health and

and software disease. More...

4 ‘

Search ‘ All Databases

¥ Coffee Break,

Genes & Disease,
NCBI Handbook

¥ Electronic PCR

Literature _

databases new PTOtEIN Clusters\ » Entrez Home

PubMed. OMIM & Entrez Protein Clusters database

Books. and » Entrez Tools

: The new Entrez Protein Clusters database is a collection of

fubledGantl Reference Sequence (RefSeq) proteins, from the complete ¥ Gene expression
genomes of prokaryotes, plasmids, and organelles, that have omnibus (GEO)

Molecular been grouped and annotated based on sequence similiarty and

databases protein function. Click here to find out more about the Protein » Human genome

Sequences, Clusters database. resources

structures, and

P Influanza Virus

IE2

3



http://www.ncbi.nlm.nih.gov/
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Entrez — search across databases

Text search across databases

\ |
e Entrez, The Life Sciences Search Engine
PubMed & Al Databases T Human Genome = GenBank i Map Viewer i BLAST
Search across databases ‘Cata\ase
Welcome to the Entrez cross-database search page

PubMed: biomedical literature citations and abstracts o m Books: anline books 7]

PubMed Central: free, full text journal articles @ | K oMIM: orline Mendelian Inheritance in Man (7]

Site Search: NCEI web and FTP sites w | @ OMIA: online Mendelian Inheritance in Animals 7]

CoreNucleotide: Core subset of nuclectide sequence records @ | {ff dbGaP: genatype and phenatype (7]

EST: Expressed Sequence Tag records @ | (B uniGene: gene-oriented clusters of transcript sequences 7]

GSS: Genome Survey Sequence records @ | (¥ coo: conserved protein domain database 7

Protein: sequence database (7] 6 3D Domains: damains from Entrez Stricture (7] |

Genome: whole genome sequences PP UniSTS: markers and mapping data @

Structure: thres-dimensional macromolecular structures @ | Og' Popset: population study data sets @

Taxonomy: organisms in GenBank @ | &) GEO Profiles: expression and molecular abundance profiles )
I SNP: single nuclectide polymarphism (7] @ GEO DataSets: experimental sets of GEO data 7]
;‘3: Gene: gene-centered information 7)) g; Cancer Chromosomes: cytogenstic databases (7]
Hio- HomoloGene: eukaryotic homology groups W PubChem BioAssay: bicactivity screens of chemical substances W =
OC) PubChem Compound: unigue small molecule chemical structures @ | Mk GENSAT: gene expression atias of mouse central nervous system 7]
E BibiCham Sabsanca: daposibed chemioal sibatamnca records @ | o) probe:ssquencsshecitic reagenis @
E Genome Project: genome project information o Protein Clusters: a collection of related protein sequences @



http://www.ncbi.nlm.nih.gov/sites/gquery
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Entrez — search across databases

e Entrez, The Life Sciences Search Engine

PubMed All Databases [ Human Genome i GenBank I Map Viewer BLAST

Search across databases ‘Catalase Clear | Help

- Result counte displayed in gray indicate one or more terms not found

[29061| B¥l) PubMed: biomedical literature citations and abstracts @ 151] JgJ/ Books: online books 7
17038 ﬁ PubMed Central: free, full text journal articles @ 42| * OMIM: online Mendelian Inheritance in Man (7]
@l w Site Search: NCBI web and FTF sites L) @ @ OMIA: online Mendelian Inheritance in Animals 7]

CoreNucleotide: Core subset of nuclectide sequence records o) |lml‘ng m, dbGaP: genotype and phenotype 2
EST: Expressed Sequence Tag records (7] ‘TGTJE ‘a‘ UniGene: gene-oriented clusters of transcript sequences (7]
GSS: Genome Survey Sequence records (7] 16/ t’ CDD: conserved protein domain database (7]
4707 Protein: sequence database 7)) 812 6 3D Domains: domains from Entrez Structure 7]
3906| ’I! Genome: whole genome sequences wl (48| PP UniSTS: markers and mapping data 7]
77 ?., Structure: three-dimensional macromolecular structures (7] 12| By PopSet: population study data sets 7]
44 Taxonomy: organisms in GenBank Lo [3455] {“,% GEO Profiles: expression and molecular abundance profiles L7
- =
JTN) SNP: single Fudestide polymorphism 7] [7] 83 GEO DataSets: exparimental sets of GEO data 7]
el d ) G0 ko SHP Resulks Page
11123 5'; Gene: gene-centered information d ) |nﬁl‘~g g: Cancer Chromosomes: cytogenetic databases i)
133. +i4 HomoloGene: sukaryotic homology groups (7] PubChem BioAssay: bioactivity screens of chemical substances 7] —
\_Zi OD PubChem Compound: unigue small molecule chemical structures [£77] [ne GENSAT: gene expression atlas of mouse central nervous system 7]
155] E PubChem Substance: deposited chemical substance records el 138] mm Probe: sequence-specific reagents 7))

\Z :%i Genome Project: genome project information (7)) Protein Clusters: a collection of related protein seguences 7]
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Entrez — BLAST

BLAST search
\

SiTE Wil

o & P e

\

e Entrez, The Life Sciences Search Engine

I PubMed | All Databases

T Human Genome = GenBank -

BLAST

Search across databases ‘Cata\ase

PubMed: biomedical literature citations and abstracts

PubMed Central: free, full text journal articles

Site Search: NCBI web and FTP sites

CoreNucleotide: Core subset of nucleotide sequence records
EST: Expressed Sequence Tag records

GSS: Genome Survey Sequence records

Protein: sequence database

Genome: whole genome sequences

Structure: thres-dimensional macromolecular structures
Taxonomy: organisms in GenBank

SNP: single nucleotide polymaorphism

Gene: gene-centered information

HomoloGene: cukaryotic hamology groups

PubChem Compound: unigue small molecule chemical structures
PubChem Substance: deposited chemical substance records

Genome Project: genome project information

Welcome to the Enirez cross-database search page
Books: online books

OMIM: online Mendelian Inheritance in Man

dbGaP: genotype and phenatype

UniGene: gene-oriented clusters of transcript sequences

‘w | @& OMIA: online Mendslian Inheritance in Animals
i
5]

CDD: conserved protein domain database
3D Domains: domains from Entrez Structure

UniSTS: markers and mapping data

€
2R

PopSet: population study data sets

[
o
iy

GEO Profiles: expression and molecular abundance profiles
GEO DataSets: experimental sets of GEO data

Cancer Chromosomes: cytogenetic databases

PubChem BioAssay: bioactivity screens of chemical substances
GENSAT: gene expression atlas of mouse central nervaus system
Prabe: sequence-specific reagents

Protein Clusters: 3 collection of related protein sequences

'@EIEWQ

€

€

€

[
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Entrez — BLAST

:.J BLAST | My NCBI 7]

Home  RecentResults Saved Strategies = Help [Sign In] [Register]

¥ NCBI BLAST Home N

BLAST finds regions of similarity bety biological seq more...
Oid BLAST Web Pages to be deleted June 11th 2007
Leam more about how to use the new BLAST design g e fokie ol page= Wil oo
removed on June 11, 2007.
2007-08-01 12:15:00

BLAST Assembled Genomes
T 7 5 More BLAST news...
Choose a species genome to search, or list all BLAST datab
o Human 8 QOryza sativa o Gallus gallus
o Mouse o Bos taurus o Pan troglodytes
Sat R 2 Tip of the Day
o Rat o Danio rerio o Microbes
o Arabidopsis thaliana 8 Drosophila melanogaster o Apis mellifera How to;Seareh Cisstom Datahases i Vieh: Biast
Using Entrez Queries
= A powerful feature of the BLAST Web interface is the
Basic BLAST ability to limit BLAST searches o a subset of any database =
ch BLAST using a standard Entrez query. Skillful use of Entrez queries
bosca program to run allows the equivalent of on-the-fly construction of
databases of exact composition
nucleotide blast | Search a using a queny More tips...

Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

protein blast
Sl Algorithms: blastp, psi-blast. phi-blast

blastx | Search protein database using a translated nucleotide query
thlastn | 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.)

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 (GEQ)
Search immunoglobulins (IgBLAST)

R S T} T

10 o0ooao

[

& Internet HH100% -
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Entrez — BLAST

Paste sequence

o5 BLAST

Home | RecentResults = Saved Strategie:

» NCBI BLAST/ blastp suite: BLASTP programs search protein databases using a protein queny® more. Hesetpsge  Bookmerk

Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear Query subrange &)
nmskklttaag cpvahngnvg tagkrgpgll gdvwflekla hfdreviper rmhakgsgay e

gtftvthdit kytkakifsd igkktdmfar fstvagerga adaerdirgf slkfyteegn =
wdlagnntpy f£flrdplkfp dlnhevkrdp rtnmrsaknn wdfwtslpea lhgvtivmsd il

rgipatyrhm hgfgshtfsf insdnerywv kfhfvagggi knlodecage lvgndreshg o

rdlldsidng dfpkwtlkvg i v pynpfdltkv wphkdyplie vgefelnrnp e
Or, upload file | |[ Browse J 2]

Job Title |

Enter a descripiive litle for your BLAST search @

Choose Search Set

Database |Ncm-redundant protein sequences (nr) V‘ &

Enter arganism common name, binomial, or taxid. Only 20 top taxa will be shown. g

Entrez Query | ‘
Optional

Organism |
Optional

Enter an Entrez query to limit search @

Program Selection

Algozithn @ blastp (protein-pratein BLAST)
©) PSI-BLAST (Pasition-Specific Iterated BLAST)
©) PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &)

Search database nr using Blastp (protein-protein BLAST)

[]show results in a new window

P Algorithm parameters

&l Tnternet @ AN v
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ntrez — BLAST

Query—
Length=483

Distance tree of results MEW

Related Structures

Sequences producing significant alignments:

gb |ABR2EE62.1

catalase

[Vibrio salmonicida LFI1238]

Distribution of 100 Blast Hits on the Query Sequence

|I‘u‘|0u5|_lwer to show defline and scores, click to show alignments |

Color key for alignment scores
<40 40-50 50-80 80-200 »>=200
Qumyl 1 | |
0 90 180 270 360 450
Score E

(Bits) Value

1001 0.0

|E3

0 Inkernet

%, 100%

i @
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Entrez — BLAST

-~
f:.) ~ ee W3 :
"> NCBI 5 Protein Sian n] [Reaister
Publ# Pr C
'seagéh‘Pmtem V‘fm‘l ‘
Limits. Preview/Index History Clipboard Details
]jijﬂ,hﬂGenPept Vl'&mﬂﬁ VlSend to V‘
L | begin
[01: ABA26662 Reports catalase [Vibrio  [gi:75709234] BLink, Conserved Domains, Links
Features Sequence 1
Locus ABR2EEEZ 483 aa linear BCT 12-0CT-2008
DEFINITICN catalase [Vibrio salmonicida LFI1238].
ACCESSICN LABR2 6662
VERSION ABA26662.1 GIL:75709234
DESQURCE accession DQIS82487.1
KEYWORDS .
SOURCE Vibrio salmonicida LFI1238
ORGANISM Vibric salmonicida LFI1238
Bacteria; Protecbacteria; Gammaproteobacteria; Vibrionales;
Vibrionaceae; Vibrio.
REFERENCE 1 (residues 1 to 483)
AUTHCRS Lorentzen,M.5., Moe,E., Jouve,H.M. and Willassen,N.P. __
TITLE Cold adapted features of Vibrio salmonicida catalase:
characterisation and comparison to the mesophilic counterpart from
Proteus mirabilis
JOURNAL Extremophiles 10 (5), 427-440 (2006) |
PUBHMED 16609813
REFERENCE 2 (residues 1 to 483)
AUTHCRS Lorentzen,M.5. and Willassen,N.P.
TITLE Direct Submission
JOURNAL  Submitted (26-AUG-2005) Molecular Biotechnology, University of
Tromso, Tromso 3037, Norway
FEATURES Location/Qualifiers
source 1..483
/organism="Vibrio salmonicida LFI1238"
/strain="LFI1238"
/db_xref="taxon:316275"
Brotein 1..483
/product="catalase"”
/EC_number="1.11.1.6"
/function="degradation of hydrogen peroxide™
Region 2..478
/region name="KatE"
/note="Catalase [Inorganic ion transport and metabolism];
COGO753"
/db xref="CDD:31096" )
& 1nternet *100% -
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DBGET/LInkDB

DBGET is a data retrieval system developed and jointly maintained by the Institute
for Chemical Research (Kyoto University) and the Human Genome Center
(University of Tokyo)
= Integrated with more than 20 databases
= Search either by
= Text searches
= Search based accession number
= Results presented as a list with all corresponding information
= Closely associated with Kyoto Encyclopedia of Genes and Genomes (KEGG)
LinkDB is an associated database of links between entries in the different databases
available to DBGET, and further organism-specific databases
= C. elegans Database (ACeDB)
= Flybase
= Saccharomyces Genome Database (SGD)
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DBGET/LInkDB

Category

Database

Nucleic acid sequences

GenBank, EMBL

Protein sequences

SWISS-PROT, PIR, PRF, PDBSTR

3D structures PDB

Sequence motifs PROSITE, EPD, TRANSFAC
Enzyme reactions LIGAND

Metabolic pathways PATHWAY

Amino acid mutations PMD

Amino acid indices AAindex

Genetic diseases OMIM

Literature LITDB, Medline

Organism-specific gene catalogs

E. coli, H. influenzae, M. genitalium, M. pneumoniae, M.
jannaschii, Synechocystis, S. cerevisiae
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DBGET

&
DBGET Search
DBGET LinkDB KEGG2
\ Search Al databases Jfor Catalase =
DBGET is an integrated database retrieval system for major biclogical databases,
which are dassfied into five categories TeXt searc h
o Main commands K
atego
e bget [bfind|blink
1. KEGG databases ves | yes |yes P b
. DBGET databases
2. Other databases mirrored at GenomeNiet| ves | yes |yes === TEA™
3. Searchable databases on the Web no | yes  yes
4. Link-only databases on the Web no | no |yes Linked from KEGG
5. PubMed database ves | no | no
Databases in the third category will be expanded significantly in the coming months.
They are integrated in the LinkDB system and also for keyword seach, but the actual
data are to be obtained from the original sites.
KEGG Databases in DBGET
Abbre-
Database name viation Content Remark
pathway path KEGG pathways See KEGG PATHWAY
brite br  KEGG functional hierarchies See KEGG BRITE
orthology ko |KEGG orthology
Gene catalogs in high-quality
e genomes (manual annotation)
Gene catalogs in draft
dgenes | Individual | org |genomes
organisms | code |(automatic annotation) Sl suss
Gene catalogs generated as
kegg egenes EST
contigs (automatic annotation)
genome an  |KEGG organisms
|compound| _cpd | Chemical compounds L)

Done oD E €@ ket | s -



http://www.genome.jp/dbget/
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DBGET

mrcth\ databases 4 ‘for‘cata\ase

Database: All databases - Search term: Catalase
Ontology
KEGG BRITE

ko00001

KO; KEGG Orthology (KO}
ko01000

Enzyme, Enzymes
brog101

Enzyme ligands

Disease
OMIM

1158500 [NCBI]
+115500 CATALASE; CAT ACATALASEMIA, INCLUDED;; ACATALASIA, INCLUDED;; CATALASE
DEFICIENCY, INCLUDED

118501 [NCBI]
*115501 TYROSINASE-RELATED PROTEIN 1; TYRP1 ; TYRP; TRP;; CATALASE B, CATB; CASZ;,
GLYCOPROTEIN 75; GP75;; b-PROTEIN

Gene and protein
KEGG ORTHOLOGY

K00429
E1.11.1.6, catalase
K03781
KATE, CAT, catalase
K03782
KATG, catalase/peroxidase
Ko7217
K07217; Mn-containing catalase

KEGG GENES

hsa:847

CAT, catalase [EC:1.11.1.6], KD3781 catalase
pir451116

CAT, catalase
mcc7 17408

CAT, catalase
mmu12359

Cat; catalase [EC:1.11.1.6]; K03781 catalase
mo:24248

Cat; catalase [EC.1.11.1.6], K03781 catalase
w+2p display all

KEGG DGENES

Done
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LiInkDB

DBGET Search

DBGET LinkDB KEGG2

LinkDB Search

DBGET LinkDB KEGG2

Database: LinkDB

Database of Link Information

Release 07-09-03, Sep 07

Kyoto University Bioinformatics Center
299,359,514 entries

LinkDB search examines all original links and reverse links consisting of multiple links among
hundreds of molecular biology databases.
Single Entry to Database

example) hsa: 126
From: |hsa:847 (db:entry)
v

=]

Multiple Entries to Database

example) hsa: 126 hsa:127 hsa: 128
From: | | (db:entry db:entry ...)

Feedback KEGG GenomeNet Kyoto University Bioinformatics Center
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LinkDB

LinkDB Search Result

Maode: Single Entry to Database
From: H.sapiens:847
To: All

Hits:

1.
2.
3.
4.
S.
6.
=
B.
9.
10.
11.
12.
13.

60 from 11+ databases

GenBank (21)
EMBL (21)
UniProt (1)
FROSITE (2}
OMIM (1)
Pfam (1)
ORTHOLOGY (1)
ENZYME (1)
PATHWAY (3)
BRITE (2)
GENCME (1)
OTHERS (5)
R11 databases (&0)

DBGET integrated database retrieval system, GenomeNet
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| Data retrieval with SRS (Sequence
retrieval system)

= SRS and Entrez/DBGET
= Using SRS
Installing SRS
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SRS and Entrez/DBGET

= Sequence retrieval system (SRS) is a retrieval tool developed by the European
Bioinformatics Institute (EBI)

= Integrates over 80 molecular biology databases

= Main difference between Entrez/DBGET and SRS is that SRS is an open source
software that can be downloaded and installed locally

= Availability not restricted by the activity of curator

= SRS are the standard for several large sites, including i.e. SWISS-PROT and
EXPASyY
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Using SRS

SRS can either be run from their homepage or locally on a computer

SRS classifications are, unlike Entrez, grouped by the type data and not type of
molecule

SRS Sequence Libraries classification covers all sequences (nucleotide and protein)
whereas these data are separated in Entrez

= InterPro&Related — Secondary databases of protein motifs
= SegRelated — Specialized sequence databases as UniGene
= TransFac — Transcription factor databases

To search in SRS, expand the relevant classifications and check boxes
corresponding to the required databases

After submitting your query, the results are displayed as a table with hyperlinks to
files in the appropriate databases
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Installing SRS

SRS can either be run from their homepage or locally on a computer
Work by constructing indexing files that have to be updated regularly

Installation set comes includes configuration and modulation files for the most
popular databases

= SRS can be installed and operated with the minimum of effort
Large indexing files and needs lot of processor time
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Start page

eveLesi i ¢ g EETR]

Databases Tools EEI Groups Training Industry About Us Help Site

Enter Text Here

SRS
Quick Text Search
Start a Permanent Project :
Find : Nuclectides ~  matching : Enter Text Hers —

—> SRS toolbar

S g scorch |
* Want to know more about
using SRS?
- go to the Help Center for News and Announcements Search Tips
online searchable hel|
= look in our
for answers to common|
asked questions

Important announcements:

30.07.07 PDB has been modified to use the Remediated PDB data. If
you use external structure viewer with PDB data from SRS@EBI
you may need to update your software (see Software
Resources for Remediated Data for details) to work with this
data. The implementation has been changed to use a virtual
library to reflect the reorganisation of the PDB data.

“rLinking to SR5?
- Please read our Linking to
SRS guide for important
information regarding linking
to our SRS server.

If you have any feedback/comments please send them to us

*Bublic SRS servers. using the support form.
worldwide 27.07.07 Due to resource limitations we have removed a number of
databanks from SRS@EBI. For details and links to alternative -
services please see the SRS@EBI wiki.
<pcC -
£ ¥
it el tamischon comschioesfurs] @ It %150% -

'

Start permanent project — Help center — Tutorial and FAQ
Requires SRS user name

= Query field

Nucleotides 5 |
Nucleotides

Proteins

Structures

Protein Families
Literature

Genome

Mutations

Metabolic Pathways
Biological Resources



http://srs.ebi.ac.uk/

=
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Query using SRS quick search

ck Text Search

Click to get additional
Information of entry

Find : | Proteins

v| matching : |Cafa| ase

Searches Databanks: UniPrat Proteins

Analysis tools

Sorting results

Tools

24 Al Databsses | Enter Text Here ([ g

EBI Groups

Training Indu.

Number of entries found

Give us
feedback

AboutUs Help

-

[{UNIPROT UN; }-alltext:Catalase*]

Query found 2129 entries
pre— e T e e T S () S S T T
[ uniProtkB:AHPC STAAS AHPC Antioxidant
O selected results only C:'T“:ﬁ
& unselected results only Direct peatein
2 p
POADET POAOB7 Alkyl hydroperoxide reductase subunit C (EC 1.11.1.15) (Peroxiradoxin) STAPHYLOCOCCUS AUREUS (STRAIN . 180
In— ~— |(Thioredoxin peroxidase). NCTC 8325).
Result Options
|Redox-active
Launch analysis tool: !center
coiBAsTP | IEFE | | uniprows:sosL eEHo |3D-structure
Show toals relevant to these iFam acid
results: |biosynthesis
 ools | Heas
tron
Link to related information: Allene oxide synthase-lipoxygenase protein [Includes: Allene oxide synthase FEA =
BT 016025 016025 (EC 4.2.1.92) (Hydroperoxidehydrase); Arachidonate 8- lipoxygenase (EC PLEXAURA HOMOMALLA (BLACK SEA  |Lipid synthesis 1066
1.13.11.40)] ROD). Lyase
e Metal-binding
Save results: m |Mu Bchiaust
Display Options
View results using: [ uniprotkB:BCA STRVL B |
|
| .
g STREPTOMYCES VIOLACEUS Hydrogen peroxide
Sort results by: P33569 P33569 Bromoperoxidase-catalase (EC 1.11.1.-). {STREPTOMYCES VENEZUELAE), iIrnn 483
| unserted bt :Metalfbim:ling
jursened B |
@ ascending
O descending
[ UniProtkB:BER PSEPU ‘ sl
chow ‘ 30 [ wesiits P77930 P77930 ‘Eactenufembn (BFR). PSEUDOMONAS PUTIDA. e 154
per page
- [ UniProtkB:C561 YERPE Cyes
Printer friendly view [] proteome
IEIectrnn transport
Home
Na¥AR? | NA¥ARD Drahahle Atachroma hSA1 (Cvtachrama ho5AT1 VERSTNTA PESTIS Inner membrane 176 M
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Query using SRS standard form

| EMBL-EBI .fé’? All Databases ~ | Enter TextHere Go ¢ 4 L

Databases Tonls | FBI Groups Training [ Industry About Us

[o[1][« . §=-%1+, M | Library Page Query Form

[ Help

EMBL-EBI s‘;;g All Databases ~ | Enter Text Here Go R T Give us

e . fecdback
Aval Iab I e Dz EBI Grot Training Ind A ite Index [

Quick Search _ [IELTIEENTY Query Form Tools Results Projects Views. Databanks [HeLe]
databanks [ -

Available Dat;

Search Options nks

[*] Expand all  [=] Collapse all
1.Select the databanks

you want to search

Show databanks tooltips:

[=] Literature, Bibliography and Reference Databases

2.Enter your search terms [ Taxonomy [ oMM [] OMIM Morbid Map [[] MEDLINE
in the Quick Search box, )
or choose a query form [ Patent Abstracts [] Karyn's Genomes
from below Lit , Bibli hy and e - subsections
L~ [] MEDLINE (Updates) [] MEDLINE (Main Release 2007) [] MED2PUB
= [*] Gene Dictionaries and Ontologies
1 Nucleotide sequence databases
You can browse through O EmBL [ patent DNA [ IMGT/LIGM-DB O IMGT/HLA
zlt‘ahsaf"l"‘s"es ey [ IPD-KIR [] EMBL (Contig) [ EMBL (Contigs expanded) [] EMBL (Annotated Cons)
First, select the databanks [ EMBL (Coding Sequences) [] Genome Reviews [ GR Gene Sets O RefSeq Genome
you want to browse, then
click: [ Livelists [ EMBL ID/Accession Mapping [] EMBL MGA
Stan d ard Nucleotide sequence databases - subsections
[ EMBL (Updates [ EMBL (Release [ EMBL (Whole Genome Shotgun
f [ EMBL {whole Genome Shotgun release) [ EMBL {Whole Genome Shotgun updates) [] EMBL (Contig release)
query Orl I I Tips [ EMBL (Contig updates [ EMBL {Contigs expanded release [ EMBL (Contigs expanded updates
» bookmark this link to [1 EMBL (Annotated Cons release) [1 EMBL (Annotated Cons updates) [1 EMBL (Release, Deleted)
LEE‘,;;T:; Z;g;g;‘”m [ RefSeq Genome (Release) [ RefSeq Genome (Updates) [] EMBL {Whole Genome Shotgun Masters)
- Please read our Linking to [# Nucleotide related databases
SRS guide for important [=] uniProt Universal Protein Resource
information regarding linking [ UniProtkB [¥] UniProtkB/Swiss-Prot [[] UniProtkB/TrEMBL [] UniRef100 [] UniRefo0
to our SRS server.

[ UniRefso [ UniParc

[¥| Other protein sequence databases

[=] protein function, structure and interaction databases

About Bookmarklets Protein function databases

e [] PEP (ORFs) [] InterPro [] PROSITE  [] PROSITEDOC m
.
« DNA/RNA Se, [ BLocks [ pPRINTS Oeeama [ peave

« Structures

[] PEAMHMMLS [] PEAMHMMES [] PEAMSEED [] PRODOM

[ InterPro Matches Complete [] UniParc InterPro Matches
Protein structure databases

e [ bsse [ Hsse [ £sSe [ PDBEINDER

|3
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Section D2 — SRS
Query using SRS standard form

Search Options

1. Select the databanks
you want to search

2.Enter your search terms
in the Quick Search box,
or choose a query form
from below

Standard Query Form

Extended Query Form

G
Fretinn

.

- W&

You can browse through S i
all the entries in any e D
databanks.

First, select the databanks

Flolds you can scarch Your search terms

In a single field, you can separate multiple values by: &, | or | ||1-m
Combae search terms
ylc_:Ll.ll( want to browse, then o & P e e
ClICK: Use whdzards &) @ | Owganism Mamo ~ Bactend
| 8 ~
Enyy O | Alext -

Resull Display Oplions. Create a view

Select the hekds you want displayed in your view and choose the format
G View results using:

UniprotView - Choose 1 or more fields: Display 4s: @ Table © List
9 B -

) Create a view E:m;:: SequanceFomat: |swess &

Show 30 v

results per page

To do more advancied
queries, use the
Query Form.

e N

ImmofUse Esodbeck § Ssgport SRS Release 7132 Copyight ® 1997-2003 LION bisscience AG. Al Rights Reserved
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Query using SRS standard form

EMEL-EBI EB’",,'I All Dalabases

. Seard
Datab: | Toots

w |Enter Text Here

Give us
feedback

Apply Options to:

O selected results only
() unselected results only

Launch analysis tool:
NCBIBLASTP |+ [EITT]

Show tools relevant to these

results: m

Link to related information:

| eml Groups

Quick Search __ Library Page _ Query Form Tools Results

Training Abou

Projects

Views

e Index [N
Databanks

([swissprot-Description:Catalase*] & [swissprot-O

Query |£

> found 80 entries

[ UniProtkB/Swiss-Prot:CAT1 COMTR

PB3657

P83657

Catalase-1 (EC 1.11.1.5) (Fragments).

COMAMONAS TERRIGENA.

Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Oxidoreductase
Peroxidase

57

[ UniProtkB/Swiss-Prot:CATA BACFR

P45737

P45737

Catalase (EC 1.11.1.6).

BACTEROIDES FRAGILIS.

Complete proteome
Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Oxidoreductase
Peroxidase

486

Save results:

| seve |

View results using:

[ UniProtkB/Swiss-Prot:CATA BACST

UniprotView v
Sort results by:

unsorted v

& ascending

P14412

P14413

Peroxidase/catalase (EC 1.11.1.6) (Catalase-
peroxidase).

PERA

BACILLUS STEAROTHERMOPHILUS (GEQBACILLUS

STEAROTHERMOPHILUS).

Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Organic radical
Oxidoreductase
Peroxidase

735

[ UniProtkB/Swiss-Prot:CATA BACSU

O descending

results

per page

Printer friendly view []

P26901

P26901

Vegetative catalase (EC 1.11.1.6).

BACILLUS SUBTILIS.

Complete proteome
Cytoplasm

Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Oxidoreductase
Peroxidase

[ UniProtkB/Swiss-Prot:CATA BORBR

POA324

POA324

Catalase (EC 1.11.1.6).

BORDETELLA BRONCHISEPTICA (ALCALIGENES

BRONCHISEPTICUS).

Complete proteome
Heme

Hydrogen peroxide
Iron

Metal-binding

Nvidnraductaca

482

[£3
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Query using SRS standard form

EMBL-EBI

EB-
Search

. All Databases v | Enter Text Here

Datal 5 EBI Groups Training Industry

Quick Search _Library Page _ Query Form Tools Resuits

Projects

Views

Give us
o feedback

Site Index [B

Databanks.

Apply Options to:

(O selected results only
(& unselected results only

Launch analysis tool:
NCBI BLASTP |+ X))

Show tools relevant to these

results:

Link to related information:

=

Save results:

Display Opf

View results using:
UniprotView v

Sort results by:

Organism Name %

) ascending
(® descending

([swissprot-Description:Catalase*] &

Query |

[swissprot-0= m

b found 80 entries

[ UniProtkB/Swiss-Prot: CATA YERPE

Q9X6B0

Q9X6B0

Peroxidase/catalase (EC 1.11.1.6) (Catalase-
peroxidase) (Antigen 5).

YERSINIA PESTIS.

Complete
proteome
Heme
Hydrogen
peroxide

Iron
Metal-binding
Organic radical

Peroxidase

Oxidoreductase

| speces | kevwords |seqienam

737

[0 uniProtkB/Swiss-Prot: CATA VIBVU

080452

08D452

Catalase precursor (EC 1.11.1.6).

VIBRIO VULNIFICUS.

Complete
proteome
Heme
Hydrogen
peroxide

Iron
Metal-binding

Periplasm
Peroxidase

Signal

Oxidoreductase

508

[ UniProtkB/Swiss-Prot: CATA VIBVY

Q7MEME

Q7MFM6

Catalase precursor (EC 1.11.1.6).

VIBRIO VULNIFICUS (STRAIN YJO16).

Complete
proteome
Heme
Hydrogen
peroxide

Iron
Metal-binding
Oxidoreductase
Periplasm
Peroxidase
Signal

Show results

per page

Printer friendly view [

[ UniProtkB/Swiss-Prot: CATA VIBPA

QB87IES

0OB87IE8

Catalase precursor (EC 1.11.1.6).

VIBRIO PARAHAEMOLYTICUS.

Complete
proteome
Heme
Hydrogen
peroxide

Iron
Metal-binding
Oxidoreductase
Periplasm
Peroxidase

504

&
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Section D2 — SRS
Query using SRS standard form

UniProtKB/Swiss-Prot

9X6B0

[0 UniProtKB/Swiss-Prot: CATA YERPE

Q9X6B0

\

Peroxidase/catalase (EC 1.11.1.6) (Catalase-
peroxidase) (Antigen 5).

YERSINIA PESTIS.

| Keywords _|Seqlength

Complete
proteome
Heme
Hydrogen
peroxide

Iron
Metal-binding
Organic radical
Oxidoreductase
Peroxidase

EB-8)

EMBL-EBI

Da

Quick Search _Library Page

Entry Information

Entry from:

swissprot

Entry Op

Launch analysis tool:

NCBI BLASTP v

Link to related
information:

Save entry: m
View

Printer Friendly

All Databases

EBI Groups

Query Form

Training

Tools

~ |Enter Text Here

Industry

Give us
e Tecdback

AboutUs Help Site Index

Resulis Projects Views Databanks

Text Entry | SwissEntry | NiceProt | iProClass | UniProtXML | Related Data

General information
Entry name
Accession number
Integrated

Sequence update
Annotation update
UniSave

UniRef100

UniParc

Description
Gene name(s)
Synonym(s)

Ordered Locus Name(s)
Organism source
Taxonomy

NCBI TaxID

[1]

[

=

Entry 1 of 80 from Query 3

| General Description References Comments

Links Keywords Features Sequence|

CATA_YERPE

09X6B0, QOWBX3

01-DEC-2000, UniProtkKB/Swiss-Prot.
01-NOV-1999, sequence version 1
24-JUL-2007, entry version 62
09X6B0, QOWBX3

UniRef100 Q9X6BO
UPI0000127086

Per alase (EC 1.11.1.6) (Catalase-peroxidase) (Antigen 5).
KATY

KATG

YPO3319 Y0870 YP_0367

Yersinia pestis.

Description and origin of the Protein

Bacteria; Proteobacteria; Gammaprotecbacteria; Enterobacteriales; Enterobacteriaceae; Yersinia.

632

Garcia E., Nedialkov,Y.A., Elliott,)., Motin,V.L., Brubaker,R.R.,
Molecular characterization of KatY (antigen 5), a

encoded I

References

(1999) J. Bacteriol. 181:3114-3122

Position NUCLEOTIDE SEQUENCE [GENOMIC DNA]L
Comments STRAIN=KIM;

Medline 99255535

PubMed 4355010

B e

Parkhill,J., Wren,B.W., Thomson,N.R., Titball,R.W., Holden,M.T.G., Prentice,M.B., Sebaihia,M.

of Yersinia pestis.

, James,K.D., Churcher,C.M., Mungall,K.L., Baker,5., Basham,D., Bentley,5.D., Brooks,K., Cerdenco-Tarraga A.-

M., Chilingworth,T., Cronin,A., Davies,R.M., Davis,P., Dougan,G., FeltwellT., Hamlin,N., Holroyd,S., Jagels K., Karlyshev,A.V., Leather,S., Moule,S., Oyston,P.C.F., Quail,M.A., Rutherford,K.M.,

Simmonds,M., Skelton,]., Stevens K., Whitehead,S., Barrell B.G.,
Genome sequence of Yersinia pestis, the causative agent of plague.
(2001) Nature 413:523-527

Position NUCLEOTIDE SEQUENCE [LARGE SCALE GENOMIC DNAT.
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Launching tools

w |Enter Text Here ! :G-i:gnlfnk

EMEL-EBI EB’",,'I All Dalabases

. Seard

Datab: | Tools =] Groups Training Abouf | e Index [

Quick Search _ Library Page  Query Form Tools Results Projects Views Databanks
([swissprot-Description:Catalase#] & [swissprot—O
Query | £ Il | > found 80 entries

Apply Options to:

[ UniProtkB/Swiss-Prot:CAT1 COMTR

O selected results only
() unselected results only

P83657 P83657 |Catalase-1 (EC 1.11.1.6) (Fragments).

Result Options

COMAMONAS TERRIGENA.

Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Oxidoreductase
Peroxidase

57

Launch analysis tool:
NCBIBLASTP |+ [EITT]

Show tools relevant to these

results: m P45737 P45737 |Catalase (EC 1.11.1.6).

[ UniProtkB/Swiss-Prot:CATA BACFR

Link to related information:

BACTEROIDES FRAGILIS.

Complete proteome
Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Oxidoreductase
Peroxidase

486

[ UniProtkB/Swiss-Prot:CATA BACST

Display Options p14412 P14412 Peroxidase/catalase (EC 1.11.1.6) (Catalase-

peroxidase).

Save results:

View results using:

PERA

BACILLUS STEAROTHERMOPHILUS (GEQBACILLUS

STEAROTHERMOPHILUS).

Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Organic radical
Oxidoreductase
Peroxidase

735

Sort results by:

unsorted v

& ascending
O descending P26901 P26901 |Vegetative catalase (EC 1.11.1.6).

[ UniProtkB/Swiss-Prot:CATA BACSU

Show

results

per page

BACILLUS SUBTILIS.

Complete proteome
Cytoplasm

Direct protein
sequencing

Heme

Hydrogen peroxide
Iron

Metal-binding
Oxidoreductase
Peroxidase

BTy ey (@ O UniProtkB/Swiss-Prot:CATA BORBR

POA324 POA324 |Catalase (EC 1.11.1.6).

BORDETELLA BRONCHISEPTICA (ALCALIGENES

BRONCHISEPTICUS).

Complete proteome
Heme

Hydrogen peroxide
Iron

Metal-binding

Nvidnraductaca

482
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Section D2 — SRS
Creating user-defined views

EMBL-EBI : .fé'a'f All Databases ~ |Enter TextHere Go Reset .-
Databases Tools EBI Groups Training Industry About Us Help site ndex [ =

e = isill Library Page  Query Form Databanks

eveLes i s P E I oo - D S,

Databases Tools EBI Groups Training Industry AboutUs Help
G ive your Quick Search __Library Page  Query Form Tools Resuilts Projects  [TW  Databanks [HELP]
VI eW a' name Databanks to define a view for Databanks to be linked to
Show fields from: () Al fields in databanks ® Common fields only
View name:
N Taxonomy A || || Taxonomy -~
oMM =1 |OMIM =
— . OMIM Morbid Map OMIM Morbid Map
Display results as MEDLINE MEDLINE
® table Patent Abstracts Patent Abstracts
Karyn's Genomes Karyn's Genomes
@ e Pl R N R R |t S H
MEDLINE (Updates) MEDLINE (Updates) =
MEDLINE (Main Release 2007) MEDLINE (Main Release 2007)
Choose MED2PUB MED2PUB Create new
d b k UNILIB UNILIB view
a.ta. an LOCUSLINK LOCUSLINK
/ LocuslLink Refseq fields LocuslLink Refseq fields
to Create LocuslLink Refseq Model fields || ||LocuslLink Refseq Model fields v

view from U

Delete View: *Names only * v Delete View

Terms of Use Feedback & Support SRS Release 7.1.3.2 Copyright ® 1997-2003 LION bioscience AG. All Rights Reserved.

&

(£



http://srs.ebi.ac.uk/

Section D2 — SRS
Creating user-defined views

Save your
view

Gil B
it Al Databases ~ | Enter Text Here Go R feedback

atabases EBI Grot Training Indu AboutUs Help index B S
Quick Search __Library Page _ Query Form Tools Resulls Projects  [TCMMMN  Dalabanks
=3
e hew OO Dat: Ids for your primary databanks
SWISSPROT
Select the datafields
you want displayed in jis] EntryName O AccNumber O primAccNumber
g::gk\bri:;el:smgthe [0 seagversion [ pateCreated [ DateSegUpdate [ DateAnnUpdate
S e [0 Description [0 GeneName [0 synonym [0 orderediocus
. [ ORFnames [0 Ecnumber Organism Species
save viewi m O Taxonomy [0 organelle [0 NCBI Taxid [0 TaxCount
[ OrganismHostTaxid [] OrganismHostName [ ProteinExistence [] Kevwords
O proteinip [ seqLength O molweight Fl- oo o -
[ DBxref MediinelD [0 swProtName [ 1soform v Choose VIeWS )
O Seguence‘fﬂﬂa 55 [0 DBLink 1
[ seqCrebigest
Fields of subentry Reference
[ authors O Title [0 RefPosition [ Referoup I
[0 RefNumber [0 RefCommentCode [ RefComment O Journal
[0 volumeNo [ EirstPage O ¥ear [ citation
[0 SubmissionDate [ Ppatent [ patentDate O MedlinelD
Fields of subentry Comment
[ CommentType [0 Comment
Fields of subentry Links
[ DbName [0 DBxref
Fields of subentry Feature
[0 Etkey [0 Etiength [0 EtDescription [0 EtBegin
O Etend O EtResid ||
Fields of subentry Counter
[0 Countltem O Counth
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Creating user-defined views

Results display options

D tal

Tools EBI Groups Training Ine
Search Libra ge  Query Form

St g

Tools . Result I

Results tab

EN BL-EBI ::l Ssezrlcﬁ All Databases w | Enter Text Here >~

Give us

foedback

Search using a query expression:

Query Reference

0 <oorch |

Result History
Name Type Total No.

0 o1 query 80

Results Display Options

View results using:

Shuw|3n
results per page

Terms of Use | Feedback & Support : SRS Release 7.1.3.2 Copyright @ 1997-2003 LION bioscience AG. All Rights Reserved.

From
SWISSPROT

No. Query Expression
80

Comment

€D Tnternet LRI
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Saving your project

Give us

EMBL-EBI ::' SIEBa_F All Databases v |Enter TextHere s
Databases Tools EBI Groups Training Industry AboutUs Site Index [ S
Quick Search __ Library P Query Form Tools Results Views Databanks
SRS Project Options Contents of your temporary project
Save to desktop: m Name Query Expression Name
Open from desktop: Q5 ([swissprot-Description : Catalase*] & [swissprot-Organism :Bacteria*]) test
| Browse | Q4 [BLASTP-JobName:temp_job1]
m Q3 [BLASTP-JobName:temp_job1]
Q2 [UNIPROT-ID:AHPC_STAAS]
Q1 [{UNIPROT UNIPARC }-alltext :Catalase*]

Terms of Use Feedback & Support SRS Release 7.1.32 Copyright®© 1997-2003 LION bioscience AG. All Rights Reserved.
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