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Biological Databases

http://www.ploscompbiol.org/article/info%3Adoi%2F10.1371%2Fjournal.pcbi.0010034
http://en.wikipedia.org/wiki/Biological_databases
http://www.uniprot.org/help/about
Some basic bioinformatics databases, see course page




Databases

DEALING WITH DATABASES

|

structure of
databases

——»  flat-file

— relational

» other types




What I1s a database

- Structured collection of information.

- Consists of basic units called records or entries.

- Each record consists of fields, which hold pre-defined data related
to the record.

- For example, a protein database would have protein entries as
records and protein properties as fields (e.g., name of protein,
length, amino-acid sequence)



ypes of databases

Primary Databases

Original submissions by experimentalists

Content controlled by the submitter
Examples: GenBank, Trace, SRA, SNP, GEO

Derivative Databases
Derived from primary data
Content controlled by third party (NCBI)
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Primary databases

Stream of information Web-Access




Secondary databases

Derived Database

Database Database

Sources Sources




A flat-file database
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Relational databases

Protein-code Protein-name Length Species-origin
P1001 Hemoglobin 145 Bovine

P1002 Hemoglobin 136 Ovine

P1003 Eye Lens Protein 234 Human
Protein-code Protein-sequence

P1001 MDRTTHGFDLKLLSPRTVNQWLMLALFFGHS..
P1002 MDKTSHGFEIKLLTPKKLOQQWLMIAIYFGHT..

P1003 SRTHEEEGKLMOQWPPRPLYIALFTEPPYP..



Relational database

A relational database consists of a relations (tables) containing attributes (fields or
columns). Each row in a table is known as a tuple or a record.

Information should be ‘normalized’ so that it is non-redundant this means that
every row should be unique, although this ideal is not always observed.

Mancy | Dangler| Botany| University of Toronto! 25 Willocks 53¢, Toronto, DN M55 382

Peter|Liwis| Depr. of Biochemistry Uni. Toronto| 1 King's College Circle, Toronto, ON. M55 1A8
John| Coleman| Deparoment of Botany | Uniersity of Toronto! 25 Willcocks 5¢, Toronto, ON. M55 3B2
Johin| Colerman| Dept. of Biclogy | York University| 4700 Kesle 58, Toronbo, ON. M3j 1F3
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Data warehouse
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Data vvarehose
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Blastp against transporter

protein database Return results ‘ﬂ::nnnect and query
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Complete genome data
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Types of databases

DNA & RNA Gene expression Proteins
genes, genomes & varnation RNA, protein & metabolite seqguences, families & motifs
EXpression
Structures Systemns Chemical biclogy
Molecular & cellular structures reactions, interacbons & chemogenomics & metabolomics
pathways
Ontologies Literature Other software
taxonomies & controlled Saentific publicabions & patents cross-domain tools & resources
vocabularies
GEQ Profiles Expression and mabecular abundance profiles
GEO DataSers Experimental sers of GEO dara
(GED = Gene Expression Ominibus)
Cancer Chromadomet Cytogenetic databases
—
pathwaysfinteractions 7] organelle data

B plant data B immunological data



MAQO ontology

multiple sequence alignment
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The National Center for
Biotechnology Information (NCBI)
offers data banks, databases and

tools at the USA

« The European Bioinformatics

Institute (EBI) does a similar
function in Europe

. GenomeNet gathers several

databases from Japan



Data quality

How are things entered
What are the evidence ?
How new is the data.
Can the data be secret 7

Redundant or non-redundant 7






The National Center for
Biotechnology Information (NCBI)
offers data banks, databases and

tools at the USA

The European Bioinformatics

Institute (EBI) does a similar
function in Europe

. GenomeNet gathers several

databases from Japan



NCBI
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The European Bioinformatics Institute

Part of the European Molecular Biology Laboratory

European Molecular Biology Laboratary

Visit EMEL.org

EMBL

Fopular
NEWS frDl"I"I EMBL'EBI L Services Jobs
+ Research Vislt us
LL Tralning EMEBEL
© Mews " Contacts
#% Giobal Alliance
%'.::._' for Genomics & Health Events

1 day course In metabolomics and bloinformatics
for MNutritionists (London, UK)

Sep 23 2014
The new, improved MNew Genomics APl from Marmoset genome Registration deadline: Sep 16 2014
human genome the Global Alliance for sheds light on chimeral ¥ diXa Open Meeting - 29-30 September 2014
Genomics and Health twins Sep 29 2014 -Sep 30 2014

Ensembl has incorporated a vast

Registration deadline: Sep 12 2014
amount of knowledge into a fully N e

New software allows researchers Initial analyses of the marmoset
annaotated reference human to share anonymised genetic data genome provide Insight into this See all courses and conferences
genome, GRCh38, providing a seamlessly across platforms. tiny primate’s reproductive See other events at EMBL-EBI

solid foundation for future

system, which Is well adapted to
genomics research.

multiple births. The marmoset
sequence Is freely available in the
Ensembl genome explorer.

Read more press release




GenomeNet
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KEGG KEGGZ PATHWAY BRITE MEDICUS DBGET

LinkDB

[ English | Japanrese ]

Search | All databases s | for

| Go || Clear |

GenomeMet
About GenomeMet
Release notes
Acknowledgments

DBGET
Owverview
DB release info

KEGG
varDB
Community DBs

Bioinformatics tools
Other tools

FTP
Feedback

GenomeNet Database Resources

DEGET: Integrated Database Retrieval System
DBGET search
LinkDB search SPARGL endpoint available Mew!

KEGG: Kyoto Encyclopedia of Genes and Genomes
KEGGZ - Table of contents
KEGG PATHWAY - Systems information: pathways
KEGE BRITE - Systems information: ontologies
KEGGE Organisms - Organism-specific entry points
KEGGE GEMES - Genomic information
KEGE LIGAND - Chemical information
KEGGE MEDICUS - Health information

Reaction Ontology: Reaction classifications
varDB: Antigenic variation database

Community Databases
CYORF - Cyanobacteria annotation database
BS0ORF - Bacillus subtilis genome database
EXFPRESSION - Gene expression profile database

GenomeNet Bioinformatics Tools

Sequence Analysis
BLAST | FASTA - Sequence similarity search
Ribosomal databases are availalbe Updated!
MOTIF - Sequence motif search
CLUSTALW /! MAFFT / PREM - Multiple alignment

Genome Analysis
0C Viewer - KEGG ortholog clusters Uipdated!
REST service is available
KAAS - KEGG automatic annotation server

BaAsFu

[ TS S S PR

BRITE Functional Hierarchies
KEGG Pathway Maps
KEGG Organisms

Genome Catalogs
Complete (KEGG GENES)
Draft (KEGG DGENES)
Meta (KEGG MGENES)
Viral (KEGG VGENES)
EST (EGENES)

Crtholog Clusters (OC)

Sy
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NAR database issue

NMucleic Acids Mucleic Acids
Research Research
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Nucleotide databases

* International nucleotide sequence database collaborations

« Genbank

« EMBL

 DDBJ

The nucleotide sequence databases are data repositories,
accepting nucleic acid sequence data from the scientific
community and making it freely available. The databases
strive for completeness, with the aim of recording every
publicly known nucleic acid sequence. These data are
heterogenous, they vary with respect to the source of the
material (e.g. genomic versus cDNA), the intended quality
(e.g. finished versus single pass sequences), the extent of
sequence annotation and the intended completeness of
the sequence relative to its biological target (e.g. complete
versus partial coverage of a gene or a genome). The
nucleotide databases are distributed free of charge over
the internet.
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Genbank entry

NM_00S358
Homo sapiens
MM DOS3S5S

7235 bp
LIM domain T (LMOT),

NM_DO0S358.4 GIz111119012
Homo sapiens (human}
1..7235
MoT "

synonyms s
/db_xref="Genel
fdb_xref="HGNC
fdb_xref="HPRD:
fdlo_xref="MIM: 504362
1261..5310

MERNR
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fgen

ggaaagaagt
ttaatgagea
tgaggrcrga
agggtcacac
aaatacacac
aaaataarte
tggctgegte
tgtgtrorca
getgtacaaa
argggragag
tgtctrtagac
tataaatgaa
aagactgcaa
cacctaatte
catgcacagg
atcccaaaat
cttroctgta
atectrtact
totaaatcac
tttatagcta
aaataagttc
atgaagaaaa
ctcrtccaga
gtctgcatct
attetgagga
aatctegaaa
attaataagc
ggartggata
cagetrtroes
gagactgaca
caaagcaacc
ggacaagcac
agtaggctacs
cataagagag
tgctoctotg
gaatttacat
getgtraage
ccatcctatg
agaagttggg
aagatttatg
aacttgogte
gateagaaat
gatctgcaga
aagagaagct
totacagrte
cgacccecta
ggagcaactt
gaccgtgtaa
geocrcrtege
tetetcecca
agaccctrtg
gatgcttgga
ageacecectyg
gaggtagcag
toctotrtoco
gatttaatgt
caggatcage
trtgggttta
agcccaacag
aagttttoat
ggacaccrag

- LMOT "
ggaataatta
tatgagatte
gattgtgcat
ttatagtgat
ctcottgcatt
tccaaatate
atgaaaattg
cagtgottga
aaaaaataca
etecaaactre
aaatrtaatac
gtacataaag
tcagetatag
tctaaagaat
ggaactgtac
agctgaagtt
ataatactat
cSttgggggea
cctgagcaat
tttgaatttt
aatatatagg
ttaggatatg
gaacagagct
gtatgggtta
ctgaacaaaa
caaaagattt
ttaaacctgg
atataaacat
atcerggaga
ggagagtgaa
cgractataa
tgacgaaggs
gtgacatery
aagattcert
atatcacg
ttaagatgca
caaagactge
taccagcace
caagcccagt
gtgagaatgg
agotgegtea
ggcaggatga
agaaaaaaga
ctaagacgtt
cgtcaagaag
caatgactgt
atccrtcaga
caactgaaat
etrerergeg
gaagrtaccg
gctcrcagac
agtataatgg
caccaageee
caacagaaga
aagaccaggc
ctgaatctag
tcagrtgatat
caataaaatg
aattttctca
ataacgatte
tgatggatgt

ggaacctagg
caggtettgT
trtctaacaag
trtctagaac
gagtttogag
caattgataa
crtcactrtg
trgagaartac
trattaggat
agtgtgagac
cttaagcaaa
tocageoagte
tgasagtagt
ttaaataagg
ata cttc
agcagacatg
acccaagcac
aagaatgcotyg
tatttcaaca
gatgaatttc
tacggtctaa
ccatattrte
cggagctctg
gctgtatctc
trcaggaagg
tegageetec
cgtcartaag
trtctrgaaa
tetacaggat
aaatgrtotg
tggrccoca
actcgaagac
argtoctgas
tgaaagcottg
gagagggggg
ggattataat
grtacestte
totgagaaag
tratacagaa
gagtaagtcc
cgaggagatg
ccttgoaaaa
agagagagaa
taaggaaatg
gagaatgtac
grcagaagca
aattcccaaa
toagcttcct
trcacggage
gaaaactgac
aaggggaatc
agatgttgaa
agacgeaage
agatgrgaca
tgccactrct
agaaggggaa
gagaartcage
ggatattcct
gctacaagta
aasagagtag
gaggcgotat

gtgaggtagg
taaaatgcaa
cactcagata
ccagttagaga
atctcatcotg
gettreceae
aaacttctgg
gatartgaga
ctctaacaat
etggrereat
aatattctca
acaaatgtra
ctcasagatt
agatggaatg
tgtgactcgg
caatttacca
actactcatg
ttttrettet
tctaaagtta
aatatggtac
agetatttta
acgtrtttaca
gaaatttaga
agggacagag
actattcteca
ctagaaaatg
aagatcaata
gcttgtgaac
tratcaaate
ataacattgt
cttaatttga
tocagottos
cgtagagaat
gactctttgg
cgtgaaggrt
aaagatgata
aatogteret
aaaaagceag
gcagatggaa
atgagtgatg
cagaaaataa
tggaaagatec
gaaattgaaa
ctacaggaca
tottregatg
agttaccaga
gaagattcta
toctcaaagtc
acacaaatgg
acagrcaggt
tcatcactcc
gacattaaga
caactggert
aggotgeoct
aaagccacat
atctoccsac
ataaacecaga
gggatcttog
gatgatgaaa
gagaaagoca
ggaaaggetg

linear

atagcaggac
attectgatte
atcttaagac
aagtgaatct
atataacttt
taagtggett
tcttggtaat
tratggcata
tatgtaaaag
tettggeact
tgtacattter
tctattatta
gtetcataaa
aatagattac
aaatggttta
aggatgattg
aggasaacat
tgataactat
ttattaccat
tacagtgata
atttttttat
grttggatgte
agcaactgat
totagcagcaa
traaggcagt
grgrrecget
gactgtctac
agattggatt
gagrteactgr
actggctggg
aagcgrcraa
tgaaaagaag
trettgetes
gctegaggte
trgaaagtga
tgtcatatog
tacccaacaa
acaaacatga
cattttcaag
tcagogcaga
aatcacaatt
gtogaaaaag
agcaggcact
gggaatccca
artgrgctgga
gtgagagagt
ccacttrtgc
ctgtagaaga
aatcaacteg
taacatctgt
ccagatctta
gaactccaaa
caagetrate
ctecctacate
tgtottccac
aaagagaagt
egectgggaa
tagcatcagt
trattgctat
tggctaagac
gttcacctga
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atttcaaaca
agetggatagg
tgttggcccoco
taggcaggaa
ttaagaaaga
tcecactaag
atagaatttc
aaatatagtg
tcattgotte
tactergage
acatgagaat
ccatcgtccot
teatcagate
atttegtree
acttttaaaa
gaatttttat
ttttatgtga
gtttatagaa
tcatgtttca
gagcaagtac
tacaactact
ctatgatgtt
atgtgctcat
aaaagatata
aacagagaag
gtgrgatcrg
accaatagca
gaaagaagcs
caageaagas
aagaaaagca
gaatctrrta
tagcagggac
tecaaggeac
attgacaage
cacagattcg
aaggatttog
aagtagacaqg
ggataacaga
actctttcaa
agatgttcaa
aaaagaacaa
ttacacttca
tgagaagtct
aaatcaaaaa
‘ggaaggaaag
agaagagaag
aaaasagagag
acaaagccca
tgtrteager
ggtcacacca
cacgatggat
caatgtggte
tagccagaaa
ccccttotca
atctggtett
ctcaagatcs
gagtcttgas
tgaagcaggt
taacaacacc
toaagasact
aacaaagtgg
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s841
3901
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aoz1
4081
4141
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aze1
4321
4381
aga1
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4561
4621
ae81
aval
4801
4861
a9z1
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
5001
6061
6121
6181
6241
5301
6361
6421
5481
6541
6601
6661
6721
s781
6841
6901
6961
Jo=21
Jo81
7141
J201

attgatgcaa
gatttetecg
gatgaaagca
aggcgatcac
ccaaccatca
gagaggtggc
aaactgaggg
ttggatgagg
tetcttgeoca
acecgageag
ggaaagaagec
caggaagagc
gaggageaga
aggaggestg
cctagtgaca
aatggaaaca
aagaaagaac
aggaagagaa
aacaaagagc
gactcoceocs
tatgcttott
aacegtgect
aagacctcca
tcagcttoac
tectactgea
tgttateatt
tcaggagctg
ttcaaatctg
gatagaagaa
ctgoettrece
tgtagterrtg
aaagtgcagt
cctacgaata
gaagagggta
tataaataca
catatggaaa
ctattatect
ctetatrerre
attaatgaaa
ttetgttcaa
ttcttaggtg
ttgatgttat
tatttaaagt
agtctggaty
ttttggatac
actaacccca
atgtagtetco
ctttgagoaa
ttotaggaac
gagataaaaa
gaggataact
aagacaagaa
gaatterece
tgrtrggect
taagatcaaa
tatgatecate
geatttraag
ttogactect
gttcttrtge
ttgaatasat

sttctggaat
aaagccttea
atgcrttttga
aattttttga
gtgccccgag
agaaggagea
aagagtggca
aactgatggt
cctgggaagc
gagaagagga
cgcaggatca
aagagcaaaa
agegecagge
ttgattecta
ggaataaatc
ataaatattt
sagtaccatc
caccccttea
ctgttagtot
gatccaattc
cctctgtgca
acatgcggaa
ccacaggtgt
agtcaggctc
ataacattet
tgeattgrer
aagtcaggat
gacggccaac
gaggrggreg
tttaaaaaaa
gtagaaccag
atttacctgt
rrerrgagge
trtratcgrr
taattgcatt
atttcattaa
gatterraaa
tttaccagaa
aataaccatg
ttgcatttgt
tatgtgtctg
gttttatcca
gtatactttg
tgtttactga
aatatatttg
tgataaaagg
ttgtttaaaa
aaatttaaac
tgagaacrtgt
tttrtatctag
tgtcaaatgc
ctotgtgtkt
atgreettaa
tggraatac:t
cattrrtaata
e S
acacteatag
ataagcagca
cttgtrctot
gaatgaagaa

ttacaactca
gagttotaac
atcaaaagca
acaaggaags
tegctaggta
ggacegecta
aagggccaaa
cotaagctca
tacctggage
gaggagacag
gottgrrate
gcggcttcag
agagatagag
tgataracea
cagatctace
agaccaaatt
aggagcagasa
caatgacaac
tectgagatc
ttggagacag
agactttagt
cecctoctec
ggccaccaca
toagctgcat
gagcaaagga
taagtgtgte
cagaaaccac
caccatgtga
cegotoatge
agaataactec
tatctrrgre
tgaattcagc
agataatgae
ttttaaaaaa
tgctctgrte
aatctatccc
aatgeageta
acgttgctaa
gtttgtatac
asataaactt
acctcaggoe
gragctttac
acasattttg
aacattttaa
tatggtgaga
agaagacaac
aatctggagc
ttactggaat
attggaatag
tacttatcce
cccaaagcat
gaattcattc
aatcacrete
tagrtgataa
tgtgcatgte
tattactote
tatatatege
catgggcttg
goctgatgtg
accactaaaa

gaasaatctt
attgaateca
tctgaatcca
tctgattcag
tgggatcaag
ctgeaggaaa
caggaggcag
aacagcatgt
gaagggrteca
ccacaagagg
gagagagaga
gctgagactg
caggaaacat
aagacagaag
actgaactgg
gggaacatga
ttggagaggc
agctggatce
atgagaagag
cctocttagc
cgcccaccac
agcegtgocce
cagtcocccca
aacaggtcag
gocgocatga
gectgtgagt
caactgtact
tgtaagcoctc
agatctataa
ctrrogoecte
grcratcrat
atcttgagag
ctagetegac
aggrrcrraa
attgraatgt
caaatgtgct
atgtacecart
gtaattccca
tagaagtctt
gctgatgcat
ttttagccat
taaggtataa
acatggtgta
taaggaagtt
gtgatgaatct
agtgagctta
gggaatgcaa
cttttataat
gttcaaaata
gattatract
aaagaatatca
tgcatataat
atereceree
ttccatract
atatataaat
atagacatga
casagragget
ttcatctcac
tatgcagagg
aaaaa

caaatctate
aagaaatcaa
trtoctrtgaa
tggttoctaa
aggaggagcg
aatatcaaecg
agagagagaa
crorgaccac
agtcttcaga
aagetgteea
ggaaatggga
aggagcagaa
cagtcagaar
aagcaterte
atgatrtactc
cctottoaca
aacaaatoct
gacagcgcag
gcgaatctte
toaatcages
ctoagctagt
caccttocage
ccccgagaag
tcagtgggaa
tocatcogagto
grgacctoog
gcaacgactg
catacgaaag
arartgrartg
trtagattac
aaggraactg
cacaagggaa
trtotageta
acattatrtg
artctaaatc
ttctgtatcc
tatetgerty
atagaaagct
cttcagaaac
ttaacgagtg
atttcagtat
ttgatgtaatc
taccttocgaa
tatttttgat
grttggatcatc
gaatatctat
ggatacaaaa
aatgtaagtg
tgtaagaaat
aaagtaataa
artctgaatc
tatttataag
arggtegeas
grgrartrre
argraaattc
aatagttact
tecagaaagyg
tgcatgteta
cagccctcaa

tgtaacaact
tggaatteat
aaacttaaaa
tottocagtt
gaagcggcag
tgagcaggag
ttccaagtac
acgggagoco
cagagaagga
tgaggaccaa
gcaacagcort
gcgtcctgca
ataccagtac
aggtrteoet
cacaaataaa
gaggagatce
tecaggaaatyg
tgccagtgte
agataacctg
cacaggattc
gtocacatca
tggctecgta
ceattocect
gcgcatatac
cctgggroct
aggcrectee
ctatctcaga
cactgttgca
cargrerrer
atagaagcat
torgraggga
aaaataagaa
atggrgrret
aaatagrtaa
aatgcagaac
ttocttoctac
atgaagggag
gettatctee
tggtgagoct
gatcgtottt
gtggoettet
aaactgeata
actatgcocac
asagttatat
ctgatcreet
aaagcaaaaa
ctrttagcata
gaatggagga
gctaatgtagg
tgrgrtccct
ccaaattcca
tatagattgt
agrtgotecat
cactrgrtre
tgtgatactc
cagagattat
cactgetgge
tgaagataca
tatgcagtas



LOCUS

MROCESSION MM 00

Genbank details

M 005358

7235 bp mENA linear PRI 02-AUG-2006

DEFINITION Homo sapiens LIM domain
5358
MM 005358.4 GI:111119012

VERSION
EEYWORDS

SOURCE

ORIGIN

Homo sapiens [(human)

1..7235
fqene="LMOT"
fmnote="synonyms:
fdb _xref="GenelD:
fdb_ xref="HGNC:
fdb xref="HPRD:
fdb xref="MIM:

dal..5310

fgene="LMOT*"
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Genome specific databases
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Protein Databases

UriFrot: The Lnsvarsal Frotain Hesournss

PREIDE: Thae Profoomecs khenificabtons Dotaboass

Sequences are in Uniprot e P PR
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Structures are in PDB
Enzyme classifications EC

Protein families: Pfam,
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Uniprot

UniProtKB
Protein knowledgebase, consists of two sections:

1. Swiss-Prot, which is manually annotated and reviewed.

2. TrEMBL, which is automatically annotated and isnot reviewed.
Includes complete and reference proteome sets.
UniRef
Sequence clusters, used to speed up sequence similarity searches.
UniParc
Sequence archive, used to keep track of sequences and their identifiers.
Supporting data
Literature citations, taxonomy, keywords, subcellular locations, cross-referenced databases and more.

UniProtKB

Pritpe B i as

LiniProf KB/ Swiss-Prot
UniRef i URIMES UniMES
P ' A P | Clusters

o B i S i Lol e Nelagurarm. gra]
LiniHad 1 00 ¥ -L v |I...1I'—r-.-1-?# Cluster 100
Linifedt0 LiniProsKB TrEMBL e 7m0
UniRed50 Linrewewed &

UniParc - Seqence wohi
W Tpwr and phescele BEGUSTTET

+

EMBLGanBani /TR (WMstapencmeisl Erassbl VEGA RetSen, PDE, 00 (i Siiusa Mokt



Growth of Protein sequences

MHumker of entries in UniProtKB-Swis=—-Frot
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One uniprot entry
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PDB

v

a mEmBER or THE g i EMEE
: An Information Portal to Biological Macromolecular Structures

FPREOTEIN DATA BAMNEK | PDB F—‘\.I:ll:lr.1|i;-'1'ii'jI
contact Us | Help | Print Page

sodl W AiAhes N i) | Admnoed Seanch

Fenarim "'"""'}'| l"""'t'| ruwrinn | 81 Structurs Hits| 127 Wab Paga Hits| 1 Unrolsassd Strectars

B Besults (1-10 of 31) 12348 10
" pasults 1D List
B Rafine this Senrch . L : :
Colution structure of the LIM domain of carboxyl terminal LTM damain
B 4 Sirucwres Awaiting Release Fl 1x62 m [i: E protein 1
= Salect All Characteristics Reléses Dats: 17-Méw-3008 Bup. Method: MR 30 Sbructurss
& Dasalect All Classificatien  Structural Proteln
B Download Selectad CEmpound Hal. Tdr 1 MHolecwle: & Tarminal U Bemals Brobaln 1 Fragreank Lirm Boemain
F Tabulate Antisprm Qin, X.R., Magashima, T., Hayashi, F., Yokoyama, 5.
® Narrow Query
Solution structure af LIM daemain in LIM-protein
P sort Results B 1xak BEE cohath ' Bt tn LM i d

¥ Results per Page
B Show Query Details
W Results Help

Charactaristics Meloass Date: 14-Hoy-2008 Exp. Method: WME 20 Strocteres
Classification Melal Binding Protein
Campound ol Tde § Holeculs: Skelaial Muscle Lim Protein 3 Fragimentl Lim Domiin

Agthprd He, F.. Muto, ¥. Inous, M., Kigawa, T.. Shirouzu, M., Terada, T., Yokoyama,

1 Inin F i
1X4L E [i: E Solution structure of LIM domalin in Four and a hallf LIM domains protein 2
Characterigtips Teleaie Datel 14-Mlov-Z003 Ewp. Methodi MR 20 Svhvilerss
Clsexification Melal Binding Protein

Cormpourd Haolk Id: 1 Molecuwle: Skelatsl Muicle Lim Protein 3 Fragment: Lim Doemasin
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He, F., Muoto, ¥., Inoue, M., Kigawa, T.. Shirouzu, M., Terada, T., Yokoyama,
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Ptam

EMBL-EBI i i

HOME | SEARCH | BROWSE | FTP | HELF | ADOUT

Family: 7tm_1 (PF00001) = i & = L

I2E wrhtsteE TBSOF sequEnoEs O interhmians 164 DS

[Summary

Domain organisation
Clan

Alignments

HMM logo

Trees

Curation & model
Species

Interacticns

Jump to... &
= G

Summary: 7 transmembrane receptor (rhodopsin family)

Pram includies annotaticns and additional family infarmaticn from a8 range of different Sources. These sounted can be socested wia the tabs below,

Wikipedia: Rhodopsin-like receptors Plam  InterPra
Thits b5 the Wikipadia entry antitied “Rhoconsn-ie MecRHLorsc™, Mot

Rhodopsin-like receptors

Rhadopsin-like receplars are & famiy of probeins that compeise the largest group of G profein-coupled receptors, 7|
Contants [hiog]

Rhodopsin-like receptors

L Sed

2 Funetion

3 Claswes
3.1 Sublarrsly Al
1.3 Sublarsly Al
1.3 Sublarsly A
3.4 Sublarmily &4
1.5 Sublarmily AS
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3.8 Sublamily A8
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CATH (and related databases such as SCOP, ECOD)
Browse CATH-Gene3D Hierarchy

NAOWED LIWMS (B z
NE e |
Highly Diverse Superfamilies —
Suparinmily Comgpatacn

Top of CATH Hierarchy ¢ cosee

0 110 Orthogonal Bundie
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(cross-org.,
just consarved, NCBI
Koonin/Lipman)

Fly
(fly, Ashburmer)
now extended to

GO (cross-org.)

Functional
Classification

ENZYME

(SwissFrot
Bairoch/
Apweiler,

5 -] GenProtEC
A (E. coli, Riley)

L

.

just enzymes,
Cross-org.)

Also

Orviher
SwissProl
Annolation

MIPS/reEDANT

{jusl pathways) |

WIT, KEGG
‘ TIGR EGAD

(veast, Mewes)

i}

(human ESTs)
SGD (yeast)

29

Functional classifications



First figure

Second figure

Third figure

A OXIDOREDUCTASES

Substrate  is  oxidised-
regarded as the hydrogen
or electron donor

B, TRANSFERASES

Transfer of a group from
one substrate to another

C, HYDROLASES
Hydrolytic cleavage of
bond

D, LYASES

Cleavage of bonds by elim-
ination

E. ISOMERASES

F. LIGASES

Enzyme catalysing the
joining of two molecules
in concert with hydrolysis
of ATP

Describes substrate acted
on by enzyme

Describes
transferred

group

Describes type of bond

Type of bond

Type of reorganisation
Describes type of bond
formed

Type of acceptor

Further information on the

group transferred

MNature of substrate

Further imformation on the
group eliminated

Type of substrate
Describes type of com-
pound formed

EC classifications



Enzvme Classifications
Class 1. Oxidoreductases
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Function classifications: GO
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GO - molecular function

[ molecular_function ]

GO:0003674
i
catalytic activity catalytic activity
EC: x.x.x.x GO:0003824
Y i
isomerases isomerase activity
EC: 5.x.x.% GO:0016853
Y i
intramolecular intramoalecular
Bsomerases oxidoreductase activity
EC: 53.x.x GO:0016860
i
enzymes that, intramolecular axidoreductase activity,
transpose C=C bonds transposing C=C bonds
EC:5.3.3.x GO:0016863

[ isopentenyl-diphosphate dalla-isnmam;saJ l Isup-anmn!ddphcsphala della-isomerase ]

activity
EC:5.3.3.2 GO 0004452

(a) molecular function

(nucleic acid binding)

DNA binding adenosine
triphosphatase
A A
(chromatin binding ATP-dependent DNA-dependent
helicase helicase adenosine
triphosphatase
Y
Iaminfchrmnatin] ATP-dependent
binding DNA helicase




GO metabolic process

(b) DMNA metabolic process (biological process)

DNA degradation]  (DNApackaging)  (DNAreplication) ([DNA repair) ((DNA recombination)

DMA-dependent

mitochondrial
DNA replication

anome maintenance

mitochondrial pre-replication | DNA [‘EMA
DNA-dependent | | complex formation | | unwindin primin elongation
DNA replication | | and maintenance

lagging strand leading strand
elongation elongation




GO cellular component

() cellular component

[nucleclus] [nucleoplasm] [ nuclear
membrane

ication fork

[pm-mplmalive
complex

Y
lﬁ!NA putymerase:] (& DNA polymerase) [ DNA replication| [DNA replication origin
p

rimase complex factor A complex) |factor C complex] | recognition
complex




Expression databases

* Gene Expression, GenekxpressAtlas

e total experiments 3476

e total genes 692307
* Protein Expression: Pride
e 25,816 Experiments

* 11,042,722 Identified Proteins






Molecular Interactions

Expermerts
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Interacting maps
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Strina Databhase

Home = Download = He p s Myibard =2 OTRING 9/

STRING - Knawn and Predicted Protein-Pratein Interactiona
gearch I O T i [ L S 2}
JH‘““ EeTEin SEouEnEE " APES " B

name: £ Ed The incerecions indude direct (physical) and ingrect {funcbenal)
associgtions; they are derived from four Souroes:

[STRING underitands & vinety of probéin nemes Genamic -through

A2 acoesEans; ou €% alsa try A mngem eaty) Context Tm:ﬂ

orponism:

|wrio—dviecs v | | STRING quantitatively integrates interaction data from these sources for
it | @ large number of prganisms, and transfers information batween these

| organismis where applicable. The database currently opeers 3'214'234
L Eoss.  Vroteine WBeset. WSO | | ercteins from 1133 organisme.

S8ase BNTEC Pour protein of incerest.,.

[ Funding s Suppert || Acknowtedgements || use Scenarics |

STRING (Search Tool for the Retrievl of Interacting Genes/Profeing] s being developed at CPR, EMBL, SI8, KU, TUD and LZH.
STRING references: Franceschiniet al. 2013 / 2041 / 2009 / 2007 / 2005 / 2003 / Soeletal. 2000.
Migcellaneous: Acoess Statistics, Robot Access Cuide, STRING/STITCH Riog. Supported Browsers.

Wihat's Hew? This is version 9.1 of STRING - more efficient inverolag prediction, and now parsing the Al beser of publications!
Sister Projects: check out STITCH and ggaiO5 - two dster profecs built on STRING datal
Pravious Raleasas: Trying 1o reproduce an earlier finding? Confused? Raler to cur gld redpases,
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Reactions and Pathways

EBI > Databases > Pathways & Networks

Pathway & Network Databases

The EBI has a developed and maintained a number of pathways & networks databases.

BioModels

A database of annotated biclegical models that allows biclogists to store, search
and retrieve published mathematical models of biclogical interests.

IntAct is a protein interaction database and analysis system. It provides a guery
interface and modules to analyse interaction data.

A curated database of biclogical processes in humans. Reactome will not only be
useful to general biclogists as an online textbook of biclogy, but also to
bicinformaticians for making new discoveries about biclogical pathways.

Rhea is a freely available, manually annctated database of chemical reactions
created in collaboration with the Swiss Institute of Bicinformatics (SIB).






Gateways

 NCBI - Entrez -Pubmed

2T e
s L

 BioMart

. ExPASy



—Ntrez

Entrez searches the following databases:

PubMed: biomedical literature citations and abstracts, including Medline - articles from
full-text resources are provided for articles from the 1990s.

PubMed Central: free, full-text journal articles

Site Search: NCBI web and FTP web sites

Books: online books

Online Mendelian Inheritance in Man (OMIM)
Online Mendelian Inheritance in Animals (OMIA)
Nucleotide: sequence database (GenBank)
Protein: sequence database

Genome: whole genome sequences and mapping
Structure: three-dimensional macromolecular structures
Taxonomy: organisms in GenBank Taxonomy
SNP: single nucleotide polymorphism

Gene: gene-centered information
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Cross search in entrez
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Searching entrez

Boolean operators: : ’ k)
applied by default

Query by in
- Genbank / EMBL / DDBJ:
¢ 1 char. + 5 nums. (U12345)
e 2 char. + 6 nums. (AF123456)
- SwissProt / PIR:
e 1 char. + 5 nums. (P12345)

Refine queries with the reserved word

Combine queries with



Search fields

Available for Databaze |

Field Short term Nucleonde Protein  Genome  Structure  PopSet
Accesson ACCHN Yes Yo e Tes Yes
All Fields ALL Yes Yeg Yeg Yes Yoy
Author Noame AUTH Yes Yes Yes Yes Yes
EC/RMN Mumbser ECND Yies Yes Yes Yeu Yies
Feature Key FREY Tes Mo Yes Mo Tes
Filrer FILT Yy Yo Yot Yoo Yoy
Grane Mame GEMNE Yas Yag Yasg Mo Yas
Tssue IS5 Yes Yo Yo Yes Yes
Joumal Mame JOLUTR, Yes Yes Yes Yei Yeg
Kevword KYWD Yes Yes Yes No Yes
Modification Date  MDAT Yes Yas Yes Yeu Yes
Molecular Weiglht  MOLWT No Yes No No No
Orgamsm ORGN Yies Yes Yes Yo Yes
Page Number PAGE Tes Yes Yes Tes Tes
Pnmary Acessnion  PACC Y Yes Yes No Yes
Properties PROP Yes Yes Yes Mo Yes
Protem MNamwe PROT Yirs Y Y Mo iz
Publication Date PDAT ey e Y ey e
SaqID Stnng SQID Yes Yos Yo No Vs
Sequence Length  SLEN Yes Yes Yes No No
Substance Name SUBS Yes Yo No Yes N
Text Word WORD Yo Yes Yes Yesu Yy
Tirtle Woard TITL Yes Yes Yes No No
Lhd LD No MNo No No Nao

Volumme VoL Yieg Y Y Yieg, =1






PubMed
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= NCBl  Resources =] How To [~ Sagn in to NCBI
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PubMed PubMed CoMMONS

Publad comprisas mora than 24 million ciiations for biomedical Beraburs from .DH.DE.I

B MEDLIME, iife science journals, and online books, Cistions may include inks fo full-

teoct content from PubMed Central and publisher web sies. Featured comment - Sep 2
Finding the hiemorrhage among haadaches: @M _Ln points 1o

online discwssion of clinical decision rules. 1.usa.govilimep?

Using PubMed PubMed Tools More Resources
Pubdled Quick Start Buide Pubked Maobils MasH Databass
Full T I in ion Matcher Journals in NCB) Databases
Puntded FAUS Barch Caaton Matcher Llimbcal_Trials
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