Sequence motif databases- Prosite,

ProDom, Pfam, Interpro




MOTIF R

* A sequence motif 1s a nucleotide or amino acid sequence
pattern that 1s widespread and has a _significance.

e For proteins, a sequence motif 1s distinguished from
a , a motif formed by the three-dimensional
arrangement of amino acids which may or may not be
adjacent.

* A sequence motif residing in the coding region may encode a
structural motif.

e Some such databases include:
1. Prosite

i1. PFAM

111.CSD




PROSITE

PROSITE 1s an annotated collection of motif
descriptors. PROSITE 1s a good source of high quality
annotation for protein domain families.

A PROSITE sequence family 1s represented as a
pattern or profile. The profiles provide a means of
sensitive detection of common protein domains in
new protein sequences.

PROSITE release 16.46 contains signatures specific
for 1,098 protein families or domains. Each of these
signatures comes with documentation providing
background information on the structure and function
of these proteins.
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e. ScanProsite tool

This form allows you to scan proteins for matches against the PROSITE collection of motifs as well as against your own
patterns.

* Option 1 - Submit PROTEIN sequences to scan them against the PROSITE collection of motifs.
Option 2 - Submit MOTIFS to scan them against a PROTEIN sequence database.
Option 3 - Submit PROTEIN sequences and MOTIFS to scan them against each other,

| Reset |
STEP 1 - Submit PROTEIN sequences [help]

* Submit PROTEIN sequences (max. 10)
Submit a PROTEIN database (max. 16MB) for repeated scans (The data will be stored on our server for 1 month).
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i Y Bioinformatics Resource Portal

 Query all databases ‘."5 MRIILLGAPGAGKGTQAQFIMAKFGI ¥ search  help

Visual Guidance | Examples: [hide]
UniProt AC: P12445, Q0BOR4, 075445

proteomics PDB-D: 1ake, 1s7j

b epirioen andl Ruriacn Full Text Search: Thymidylate kinase, Cyclohexadieny| dehydratase
Amino acid sequence: Sequence 1, Sequence 2

mgss spectrometry and 2-0F dats

protein chemctensation and funstion

families, patterns and profiles Detected query type: AA Search again as text

post-transistiona! modificabion

Pl sinicaie Resource Hits Category Comment
F_mfem{lmm Ifltfmmn BN PROSITE 4 hits  pr PROSITE motif matches in submitted sequence
i ik @ SWISS-MODEL Repository 1hit  bi, pr, st
peae "t UniProtkB {hit pr
structural bioinformatics
systems hiology Search again as text

phylogeny/evolution

population genetics




PIR PRO Database

http://pir.georgetown.edu/pro/pro.shiml

PRO
Root Level

Family-Level Distinction
translation product of an evolutionarily-related gene |

« Derivation: common ancestor
+ Source: PIRSF family

* Derivation: specific gene

« Sources: PIRSF subfamily, Panther subfamily

Sequence-Level Distincti

» Derivation: specific allele or splice variant

* Source: UniProtkB

* Derived from post-translational modification

* Source: UniProtkKB

Jos"mank
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“* | cellular component

Pfam

GO

molecular function
has_function

biological process
participates_in

. part_of (complexes)
translation product of a specific mRNA f located_in (compartments)
is
-’T - fl MIM
cleaved/modified translation product disease
|/ agent_in

MMM[

ProForm
Sequence Level [_
Gene Level [_
ProEvo Family Level [

Root Level [

Example:
TGF-beta receplor phosphorylated smad2 isoform1
is a phosphorylated smad2 isoform1
is a smad2 isoform 1
is a smad2
is a TGF-fi receptor-regulated smad
is a smad
is a protein




4 PFAM

Pfam 1s a large collection of multiple sequence alignments
and hidden Markov models covering many common
protein domains and families.

For each family in Pfam you can:

* Look at multiple alignments

* View protein domain architectures
e Examine species distribution

* Follow links to other databases

* View known protein structures

* PFAM database may search for similarity to
a guery protein sequence.

e PFAM may also be wused to analyze
proteomes and domain architectures.

e https://pfam.sanger.ac.uk/

. /




4 N

Pfam is a database of two parts, the first is
the curated part of Pfam containing over
5193 protein families (Pfam-A). Pfam-A
comprises manually crafted multiple
alignments and profile-HMMs .

To give Pfam a more comprehensive
coverage of known proteins we
automatically generate a supplement called
Pfam-B. This contains a large number of
small families taken from the PRODOM
database that do not overlap with Pfam-A.

Although of lower quality Pfam-B families
can be useful when no Pfam-A families are

_ found. y,




InterPro

“InterPro is an integrated documentation resource
for protein families, domains & sites.

InterPro combines a number of databases that
use different methodologies & a varying degree
of biological information on well-characterised
proteins to derive protein signatures.

By uniting the member databases, InterPro
capitalises on their individual strengths,
producing a powerful integrated database &
diagnostic tool.




ProDom

* ProDom 1s a comprehensive set of protein domain
families automatically generated from the SWISS-
PROT and TrEMBL sequence databases.

e ProDom (Corpet et al., 2000) 1s a database of
protein domain families automatically generated
from SWISSPROT and TrEMBL sequence
databases (Bairoch and Apweiler, 2000) using a

novel procedure based on recursive PSI-BLAST
searches (Altschul et al., 1997).




EXPASY Proteomics server

http://www.expasy.org/

Samch | ExPASy web site b tar (Go’) (Ciear)
ExPASy Proteomics Server

Swiss Institute of

Bioinformatics Databases Tools Services Mirors About Contact

You are here: ExPASy CH

The ExPASy (Expert Protein Analysis System) proteomics server of the Swiss Institute of Bioinformatics (SIB) is dedicated to
the analysis of protein sequences and structures as well as 2-D PAGE (Disclaimer / References / Linking to ExPASy).
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Protein Spotlight - Dec 21,

UniProtKB, PROSITE, HAMAP, SwissVar, Proteomics tools, Blast, ScanProsite, 2009 String of intrusion
. ! When | was little, | used to wear
ViralZone, SWISS-MODEL Repository, Melanie, MSight, Make2D-DB, SWISS- smiall cotion shits that wete knitied
SWISS-2DPAGE, World-2DPAGE MODEL, Swiss-PdbViewer by my grandmother. So? Well, onto
; . thern she sewed tiny nacre buttons
Repository, MIAPEGelDB, ENZYME, [full list] you could never get hold of and
GlycoSuiteDB, UniPathway DOy ] Ty i
) i the different colours that shone off
[details] [full list] them depending on how you
oriented them in the light. [more]
World-2DPAGE - Oct 23,
Downloads, Protein Spotlight, What's New?, E-mail alerts, UniProtKB 2009 _
; ; X Mew data uploaded into the World-
Protéines a la «Une=, e-proxemis, documentation, How to link to ExPASYy, 2DPAGE Repository. Currently,
it . . . 113 maps for 16 species are
Bioinformatics core facility for Proteomics Advanced search e
[full list] [full list] Portal.

[more news] [SIB news]
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rosite Database

. . 'y
You are here: ExPASy CH > Dalabases >PROSITE

Home ScanProsite ProRule Documents Downloads Links Funding

Database of protein domains, families and functional sites

PROSITE consists of documentation entries describing proteln domains, families and functional sites as well as associated patterns and profiles to identify them [More details / References / Disclaimer f Commearcial
users]

PROSITE is complemented by ProRule, a collection of rules basaed on profiles and paterns, which increases the discriminatory power of profiles and pattarns by providing additional information about functionally
andfor structurally critical amino acids [More details].

Release 20.59, of 18-Jan-2010 (15687 documentation entries, 1308 patterns, 873 profiles and 874 ProRule)

PROSITE access
[zinc finger ] e.g: PDOC00022, PS50089, SH3, zinc finger Browse:
Search » by documentation entry
(7 add wildcard ™' « by ProRule description
« by taxonomic scope
« by number of positive hit
PROSITE tools
Scan a sequence against PROSITE patterns and profiles - quick + ScanProsite - advanced scan
scan  PRATT - allows to interactively generate conserved patterns from
(Output includes graphical view and feature detection) a series of unaligned proteins. s
PP : y ¢ o *» MyDomains - Image Creator - allows to generate custom

domain fi_g_qrg;,_.

= ] O

Enter your sequence or a UniProtKB (Swiss-Prot or TrEMBL) ID or AC
[ help ]:

il T

(Scan ) ( Clear )
# exclude patterns with a high probability of occurrence




ScanProsite Patterns and Profiles

http://www.expasy.org/tools/scanprosite/

ﬂ Sewen | PROSITE 1) tor (o) (Cear)
ExPASy Proteomics Server

Swiss Institute of
Bininformatics Databases Tools Services Mirors About Contact

¥ou ane hore: ExPASy CH > Tooln > Pafiorm and profie ssarches = ScanProsho

Home ScanProsite ProRule Documents Downloads Links Funding

ScanProsite
Sequence(s) to be scanned: Motif{s) to scan for:
Enter:
* UniProtKB{Swiss-Prot and TrEMBL) AC andfor ID Enter:
=« PDB identifiar(s) * your own pattern{s)

* your own protein sequance(s)

Frormy
i Clear |

Protein database(s):

# UniProtKB/Swiss-Prot # including splice variants
! : O UniProtKB/TrEMBL O PDB
{(Clear ) randomize databases | ne 5]

# Exclude motifs with a high probability of occurrence o excluding fragments

1 Do not scan profiles Filter(s):
+ On taxonomy: (.. Eukaryota; Eschanchia coli;)
» On description: {e.g profease)

Pattern option(s):
« Allow at most o | X sequence characters to match a conserved position in the pattern
# Match mode | greedy, overlaps, noincludes 18]

Dutput:
o Format | craphical rich view |3 1 Show low level score
« Show only sequences with at least —_ hit(s) _ Retrieve complete sequences

Your e-mail:

Maximum of matched sequences

\ | 1ooo 3]
{_START THE SCAN | { reser




InterP
e I%arPro Scan

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

:‘ St[l";l?j:l e F3-] Enier Text Here m Resel () Advanced Searc

Groups Training Indusiry About Us Haip

= InterPro home E T ot nctional Ana
* Tout Svarch InterProScan Sequence Search

= InterProScan
= Databases This form allows you to query your saquence against InterPro. For more detailed information see the
= Documentation documentation for the perl stand-alene InterProScan package (Readme file or FAQ'E), or the InterPro user
= FTP Site manual or help pages.
= InterProScan Help Please Note: InterProScar job submissions should be limited to ore seguence only. The system will no lenger
Hel process 6 protein sequences simultaneously as of Monday Feb 13, 2006, Please contact support for help in
P submitting multiple Sequences.
FAQ
README .
ng_l Download Software
= ImterProScan YOUR EMAIL RESULTS
Programmatic Access T 1 [:
interactive '-H
= Database Information APPLICATIONS TO AUN O Clear all & Check all
UirdProl ™ BlastProDom  ® FPriniScan ¥ HMMPIR ™ HMMPiam & HMMSman
UniParc & HMMTIgr # ProfileScan ™ ScanRegExp ™ SuperFamily  # SignalPHMM
W TRAHMM M HMMPanther W GenedD

TRANSLATION TABLE (DMNARNA only) MiIN. OPEN READING FRAME SIZE

‘None [ 100 [¥)
Enteror Paste a | PROTEIN H'.q Sequence in any format: | Help

SFTLTNKNVIFVAGLCGIGLDTSKELLKRDLKNLVILDRIENPAAIAELK
AINPKVTVTFYPYDVTVPIAETTKLLK TIFAQLKTVDVLINGAGILDDHG

IERTIAVNYTCLVNTTTAILDFWDKRKCCPCCICNICSVTCFNAIYOQVP
VYSCTEAAVVYNFTSSLAKLAPITGVTAYTVNPGITRTTLVHKFNSWLDY

E
POVAEKLLAHPTQPSLACAENFVKAIELNQONGAIWKLDLGTLEAIQWTK
H
WDSGI
Upload a file: { Choose File | no file selected {Submit Job ) [Reser




PIR PRO Database

http://pir.georgetown.edu/pro/pro.shiml

PRO
Root Level

Family-Level Distinction
translation product of an evolutionarily-related gene |

« Derivation: common ancestor
+ Source: PIRSF family

* Derivation: specific gene

« Sources: PIRSF subfamily, Panther subfamily

Sequence-Level Distincti

» Derivation: specific allele or splice variant

* Source: UniProtkB

* Derived from post-translational modification

* Source: UniProtkKB
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GO

molecular function
has_function

biological process
participates_in

. part_of (complexes)
translation product of a specific mRNA f located_in (compartments)
is
-’T - fl MIM
cleaved/modified translation product disease
|/ agent_in

MMM[

ProForm
Sequence Level [_
Gene Level [_
ProEvo Family Level [

Root Level [

Example:
TGF-beta receplor phosphorylated smad2 isoform1
is a phosphorylated smad2 isoform1
is a smad2 isoform 1
is a smad2
is a TGF-fi receptor-regulated smad
is a smad
is a protein




-PIR IProClass Database

http://pir.georgetown.edu/pirwww/dbinfo/iproclass.shtml

Integrated Protein
Knowledgebase




European Bioinformatics Institute A

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

EMBL-EBI [ All Databases | & | EnterTextHere [T CLURC NI % K00

Databases Tools EBI Groups Training Industry Help Site Index [T o=F

EMBL-BANK Genomes Gene Expression Literature Sequence Similarity & Analysis
UniProt » Mucleotide Sequences = Molecular Interactions = Taxononmy Pattern & Motif Searches
ArrayExpress = Protein Sequences Reactions & Pathways = Ontologies Structure Analysis

Ensembl Macromaolecular Structures = Protein Families * Patent Resources = Text Mining

interPro Small Molecules Enzymes Downloads

PDBe Web Services

European Bioinformatics Institute

= About the EBI = | atest Mews )
Research User Suppor Open access drug discovery database launches with half a
PhD Studies » EBI Mission milllon compounds
Training People 18 January 2010 : _ : :
Industry Support Events at the EBI ChEMEBLdD, a vast online database of information on the properties
Group & Team Leaders Genome Gampus Events and activities of drugs and drug-like small molecules and their
EBI Funders How to Find us targets, launches today with information on over half a million
Jobs compounds. The data lie at the heart of translating information from
the human gencome into successful ew drugs in the clinic... more
= Research Highlights
- s : EMBL-EBI articles are top of the list
Articles on three resources hosted by EMBL-EBI (PDBe, Ensambl
1000 Genomes * ENFIM Genomes and Gene Expression Atlas) are highlighted as featured
BioCatalogue FELICS articles in the latest Database issue of Nucleic Acids Research.
BioSapiens IMPACT Featured articles are selected by the journal's Executive Editors
- E-MeP INSDC based upon their originality, significance and scientific excellence ...
EGA  LRG more
ELIXIR SPINE
EMBRACE SYMBIOmatics
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The ExPASy (Expert Protein Analysis System) proteomics server of the Swiss Institute of Bioinformatics (SIB) is dedicated to
the analysis of protein sequences and structures as well as 2-D PAGE (Disclaimer / References / Linking to ExPASy).
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Repository, MIAPEGelDB, ENZYME, [full list] you could never get hold of and
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) i the different colours that shone off
[details] [full list] them depending on how you
oriented them in the light. [more]
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Protéines a la «Une=, e-proxemis, documentation, How to link to ExPASYy, 2DPAGE Repository. Currently,
it . . . 113 maps for 16 species are
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* Tout Svarch InterProScan Sequence Search

= InterProScan
= Databases This form allows you to query your saquence against InterPro. For more detailed information see the
= Documentation documentation for the perl stand-alene InterProScan package (Readme file or FAQ'E), or the InterPro user
= FTP Site manual or help pages.
= InterProScan Help Please Note: InterProScar job submissions should be limited to ore seguence only. The system will no lenger
Hel process 6 protein sequences simultaneously as of Monday Feb 13, 2006, Please contact support for help in
P submitting multiple Sequences.
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