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Why to do Protein Sequence Analysis?
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Millions of Entries

416
34
42
410
Ei
6
Zd
S
a0
2
26
24
g
20
15
16
14
12

= kP

g2 53 §4 S5 S6 §F §5 59 90 91 92 93 94 95 96 397 35 99 00 01 02 03 04

Year
Exponential Growth of sequence Databases

source wwws3.ebi.ac.uk /| Services /| DBStats/



Grazie all'identificazione del homologia fra le
proteine, possiamo

TRASFERIRE LE INFORMAZIONI

strutturali eo funzionale



Homologous: pair of proteins with a common ancestor.

...and depending on the origin of their divergence:

« orthologs - speciation CmD < (=
(=D
 paralogs — gene duplication - -

 xenologs — horizontal transfer
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TRANSFERIRE LE INFORMAZIONI
oStructural

From homologous proteins of known structure ( by X-Ray, NMR or EM)

*Functional

From homologous proteins of known function... OR
known context... STRING
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La struttura si conserva piu meglio della sequenza.
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A Remote Homology example:
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Comparisons between pairs of sequences with known structure
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TRANSFERIRE LE INFORMAZION
oStructural

From homologous proteinss#

*Functional

From homologous proteins of known function... OR
known context... STRING
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Depending on
FUNCTION
Definition




Operazione complessa quella trasferire le informazioni
strutturali eo funzionale fra le proteine omologhe.

Che possiamo fare???

~ BN

Dividere ogni problema preso in esame
in tante parti quanto fosse possibile e

richiesto per risolverlo pii agevolmente

René Descartes.



Domain Definition

| dominions della proteina sono stati descritti, da un punto di vista strutturale, come il compatto e
localmente le unita strutturali indipendenti, caratterizzato solitamente da un nucleo di hidrofébico ha

definito buon

50A

Dal punto di vista dell'analisi di sequenza, i dominions sono definiti come regioni conservate
evolutionarily ed acquistano l'attinenza piu grande se sono descritti come i moduli mobili, cioe,

presenti in famiglie diverse dalle proteine di architettura varia.
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Analisis de Secuencia Estructural




REPEATS - In the limits of Domain Definition
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Protein repeats. Short specialist review for the Encyclopedia of Genomics, Proteomics, and Cedida por: Perez
Iratxeta C, Andrade MA (2005) Bioinf. Ed. Wiley and Sons Ltd., UK.




* Protein irregularities that hinder sequence analysis
* Low complexity regions
* Repeats, Trans-membrane and Coiled-coil regions (high mutation rates)
* and Fold irregularities, such as:
Circular Permutations and Insertions

PPermutaciones Circulares

Inserciones [




The role of domains in protein evolution
Shuffling, Accretion and Supra-Domains > Christine Vogel et al.
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Detection of homologous protein sequences
Two strategies
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ISS (Blast, FASTA) ® -
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Profiles
(PSSMs: PsiBlast, HMMs)
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¢ Pfam: Pfam Home Page - Mozilla Firefox

Help

File Edit “iew Go Bookmarks Tools

@500

[+] @co [2,

[iPfam
k

Protein name or
seguence

; and hidden Markov models covering
Tily in Pfam you can:

Pfam is a large collection of multiple sequ:

- : . Keyword
many common protein domains and famil

Daornain query

® ook at multiple alignments hlteL sEquerEe

® View protein domain architectures TaXenemy guery
# Examine species distribution

# Follow links to other databases

® View known protein structures

For more information on Pfam, on using this site, or on the changes between Pfam releases 19.0
and 20.0, click here.

Pfarm can be used to view the domain organisation of proteins. A typical example is shown below.
Matice that a single protein can belong to several Pfam families.

74% of protein sequences have at least one match to Pfam. This number is called the sequence
coverage and is shown in the pie chart on the right.

Pfam is a database of two parts, the first is the curated part of Pfam containing over 8296 protein
families. 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.

Looking up www.sanger.ac.uk. ..

= CMNB

Pfam

iyt

= S5BDS

[|—' Search P‘faml]

out

Version 20.0

May 2006, 8296 families

S—

Sequence coverage Pfam-A : 74%
E Sequence coverage Pfam-B : 11%
Other

Web feed

You can use the RSS feed to keep updated about
Pfam releases

{XML | RSS

Enter your keyword(s) here

I Go | Example |

Enter a SWISS-PROT 48.1 or TrEMBL 31.1

name or accession number

Example |
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SMART: Main page - Mozilla Firefox

File Edit wiew Go Bookmarks Tools Help
<JEI - P - @ (X ) @ |€;) http:/ismart.embl-heidelberg.defsmart/set_mode.cgi?MORMAL=1 @ @ Go ij-,
# Getting Started G Latest Headlines [ | CNB ) Index of file:yjhomej... [ cartoon & Traduccién enlinea ... = CNB = SBDS »
g
SMART MODE: gimple
Modular
NORMAL Architecture
HEROMIE Research
Schultz et al. 11998) Proc. Natl, Acad. Scr. USA 9% 5857-5864 T |
0o

Letunic et

al. [2IZ!IZIE:1 Nuc.l'e.l'clﬂu.r.'l:"s Aes 34, D257-D260

pnET
HAT'S MEW L

A

1 Sequence analysis |
You may use either a Uniprot/Ensembl sequence identifier (ID) f
accession number {ACC) or the protein sequence itself to request

| Architecture analysis |
You can search for proteins with combinations of specific domains in
different species or taxonomic ranges. You can input the domains

the SMART service. directly into "Domain selection" box, or use "GO terms guery" to get

a list of domains. See What's Mew for more info.
Sequence ID or ACC

Domain selection

Example: TyrkKc AND SH3 AND

Sequence NOT SH2

GO terms query

Example: membrane AND

signal transduction

Taxonomic selection

Select a taxonomic range via the selection box or type it into the
text box below:

All |

Reset

Sequence SMART

Examples: Dictyostelium

Done




InterPro: Home - Mozilla Firefox

File Edit Wiew Go Bookmarks Tools Help

<‘IEI - E} - %l l:-l @ |ﬂ] http jiwww.ebi.ac.ukfinterprof l_q @ Go i__,_&_-»;interpru |

# Getting Started B Latest Headlines [ | CNB | ) Index of fileyyffhome/... || cartoon 4 Traduccién en linea ... = CNB = SBDS »

"
Bl EBI 3 Nuclectide sequences _I far _ m_ Sit
L]

- Datab
uropean Bicinformatics Institute :I:: EEIQ?:eT-i::E

EBI Home About EBI Groups Services Toolbox Databases Downloads Submissions
InterPro

[Remove menu] Home
InterPro InterPro is a database of protein families, domains and functional sites in which |U,ﬂl..FFELt
identifiable features found in known proteins can be applied to unknown protein
sequences.
* InterPro home
e Taxt Sanreh Further information on InterPro can be found in the documentation - see links on the
left hand side.

* InterProScan

a2 contact us at EBEI Support.

For information, comments andfor suggestions on the InterPro database, please mﬂnﬁﬁ'm

* Documentation JITIGR

i o e

FProject Outlines
»Collaborators Search - @E - example: kinase
*Example Ertry

D ataflow Scheme

FRelease Motes Search Entries _j Search InterPro
rLser Manual

Cone

Search PAMNTHER

FTutorial Clirisaficabon Sywmm




Domain Oriented
Sequence Analysis
Flow-Chart
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SPOC: A widely distributed domain associated with cancer, apoptosis and transcription.
Sanchez-Pulido L, Rojas AM, Van Wely K, Martinez-A C, Valencia A.
CNB-CSIC
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Structure Model




Gas1 is related to the GFRa family and regulates Ret signaling
Cabrera J.R., Sanchez-Pulido L., Rojas A.M., Valencia A.,
Manes S., Naranjo J.R. & Mellstrom B. (2005)

CNB - CSIC

PROTEINA INICIAL: GAS1 (Growth Arrest Specific 1)

FUNCION: Regulacion de procesos apoptéticos.

En un primer abordaje:
* Péptido senal
* Duplicacién Interna

* GPIl-Anclaje
GAS1
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GFRad4-2 Mouse

GFR3-3 Human
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Ret

GDNF dimer
a8
/ \ JR Cabrera
CNB-CSIC
> «
GFRu1
signalling Ligand diversity::
GDNF NRTN Ret ARTN PSPN * GDNF Glial cell Derived Neurotrophic Factor

* NRTN Neurturin
* ARTN Artemin
* PSPN Persephin

PM

GFfC*" GFRe2 GFT““?’ G':fa“ All GFRalpha interact with Ret ----> and

signalling ? l ? ? GAS1 ...?

signalling



A C Figure 7
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s a general guide to functional annotation, it should be Kept

in mind that current methods for genome analysis, even the
most powerful and sophisticated of them, facilitate, but do

not supplant the work of a human expert.”

Eugene Koonin.
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Questions:
sanchez@cnb.uam.es & arojas@cnio.es
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