


1011: las proteinas homologas pueden tener funciones distintas.

152 duplicacion genica, barajado de dominios y divergencia dan lugar a nuevas
familias de proteinas con nuevas funciones.

K (cnnmrdante con la hipotesis): las proteinas con una misma funcion
(mlsma famtl:a) estan mas cercanas evolutivamente entre si.
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las proteinas homologas pueden tener diferente organizacion de

dominios.

- La funcion de una proteina es el
resultado de las funciones de sus
dominios.

* Las propiedades de las proteinas
pueden ser explicadas, pero no
deducidas, a partir de sus
dominios.




: :: genes que comparten el
ulhrnﬂ anr;estrﬂ comun y cuya
divergencia se debe a la especiacion.
Ejemplo: isomerasa de glucosa-6P de Bacillus
subtilis y de Escherichia coli.

al0gos: genes que debido a una
duplicacion, ya no comparten el Ultimo
ancestro. Frecuentemente tienen
funciones distintas.
Ejemplo: tripsina, quimiotripsina, elastasa y
trombina.
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Iperamilia: grupo de proteinas con
un origen comun.

g Subman 4z grupo de

proteinas con una funcion comin
(jerarguia subjetiva).

ras (H. sapiens)

_‘ —— ras2 (H. sapiens)
———— ras (M. musculus)

‘ ras (C. elegans)

rab (H. sapiens)

rab (M. musculus)

L rab(C. elegans)



[Frle| |[Edit| |Colour| [Sort| Pickeds:

{36x630)

R e B

=320

1bal
HS7C_HUMAHN
HS7C_BOWTH
H57C_HOUSE
H570_DROME
HE7 o _=EHLA
tdkgl

THAK _FASHL
DHAK_SALTY
DIHAK _WIBCH
DHAK_BURPES
DHAK_BURCE
1 iceR
MEEB_067013
MREB_BACSL
MEEE_L2k2HE
HREE_H92BER
HREB_Q9L1GE
1mdFT
FTSA_ERTHR
FTSA_ERTFA
FTSA_BARCSU
FTSa_RORBU
FTSH_ECOLT
luazh
HCT_BOTCI
ACT_HEUCR
HWLTd_CREEL
HCTH_HLUMAM
ACTS_CHICK
1ghaf
Hi=k 1 _HUMAR
HRR1_BOWIH
HHE _SCHMA
HxkZ2_DREOME
HXK1_SPIOL

Ly Rl Bl i R ey B L R i N oo o Y o el O B P i I A =R R

=l
oo oo m

HATHOAGT. TAG
OQATHEDAGT . IAG. .. ...

HATEOAGR. TRG
QATHDAGE., IAG. . . . .

FATLOAGL . ERG
RAMYVDRAK, SAG, . . - 4

RAVEDATE . DRG. . . ...
RAVMIDATH . DHG
RAVIEASS. OAG, .. ...
EMFYHF LOOTY K

HHLLECVERAGT
JHLVECUVHRRAGE ., .

EEMTRIMFETFH, , o vy s VPAFTNST
EKMTUIVFETFH, , . .44 s APAFYYST
EKMTRIVFETFH FPAFYYST
EEMTOIMFETFH, . o .oy TRAMYWAL
EKMTLIMFETFH, , ., ¥, . TPAMYNAL
EEMTOIMFETFH, . 2 v yy  TRAMYNAL
ROVYKLLH, FATEEREDYORR T At
ADWWEL LM, KATEERGDYDANTY AAH
HyWWELLD, KRLEEREGDYDRR IV ANYH
HHUAEL LA, TELOKRE . LMHVE DU AR H
EHWWYSLLO, ERIDRRCOLEINTYAILA
EDMYRELT , KRMLEKE , vOMEWTALYH

GATHOAGT. IAG. ... ...LHW_RILHER
QATKDAGT ., IRG, . . . s . LHYLRTLHES

QATHOAGT ., TG, | .. ... LNULICHER
QATHDAGY . LAG, .+« s s LHILRIIHER
UATHORGR . TRG, . . ., . . LEMKRTTHERT)

++ LEMKRILHERTH
HATKOAGR. TAG. . . . ... LEWKRILHER

GATEDAGE. IRE, . . . 4+, LEMKREILHEI
OATHDAGR, IRE, .. ... .LEWHRITHEF

. BREVYLY AEl
RAWIDATR. ORG. . .. .. .FRIAYPIER

HHIRHEUENHEL.......UPUHELvIT_
HHIRKCVEKAGL, o 4 v e 4 e IHELUIT

SL@ESATLSK . . EEREFGVLF TGK
KEHINERVERLCEL, | .. .. ,I{,'I.u'EIIIILIFFlG

RAATCSHLI, UERFSCH I R

BAATCABLF . | VEEFT GHHTVIT BRETTOL AT

BAAT GRHLP . . WVWEFT GSHMVIITBRETTEV ALE
FIﬁIGﬁIILF' UMEPTEEM-.-'-.-'DI r-_,.__: LG

NETAECYLTT . lPEKDE‘EUW‘.‘J-H_E‘THFTGLIHTI{H

ALTETILSO. GEKDFGTIMION
QLTETILTD, . GEKDFCTINIIN
HAGSARLSEK .  TEKNLGYALIET

HTTTF

AT TTS

ST TIAWFIM

R TD ., oyse
ETHOIAWT TG, o\ ... .
Teewssss TGINLISREOG, THW P
T vess e TGINLISEOG THY YR
T TGIVLOSEDE THY P
Teesss. TEVWLOSEOR THTWP
Tavwnass TGINMISEOEYTHTYE
LEL''H Teewsss: TGINHOSGEOGTHTYP
THHT O, .., O0HCEVELIIGTE, THRCY
GTHHT O....00HCEVELTIGTG. THACY
ETHID 0....00HCEVELIIGTG, THACY
GTLASCALE. . . . OPECANGLIMGTE, THYAY
GTLHSCAFY . . . ,HPMCRIGLINGTE, SHACY
GTLAGERYY , . . , KEDWIARYILETE, THAAY

[ K S RN ]

H557SYLTE, . JERELEYCYYOL
LEL TS
LSLYR
LEL'TH
LELTA
LSLYH

e FddE R

=l

chaperones (dnak), proteinas implicadas en la formacion del septo bacteriano (ftsA,
mreB), hexokinasas (hxk), actina (act)...




Nreje)l=zig) oje 05z lo mas fiable, pero es laborioso y hay que
hacerlo manualmente
(lo vereis el proximo dia)

5 construidas por expertos:
Pfam
Prosite
InterPro

| Pm.tﬂMap
COGs
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-caracterizan motivos
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DEC=159%1 (CHEATED)) NOV=1935 (DATA UPDATE); JUL=-1998 (INFO UPDATE).
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[GA]=%[3])=[KRNMORT ] =% (11,14 )= [ LIVMFYWSE | =X (8] = LIVHF]

X=X [ 2} = [ DEN] =R~

conocidos con
expresiones regulares y/o
perfiles.

-gran cantidad de
informacion para cada
familia de proteinas.

-baja cobertura: sblo 1.245
familias
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http://www.expasy.ch/prosite/

Home ScanProsite ProRule Documents Downloads Links Funding

Database of protein domains, families and functional sites

PROSITE consists of documentation entries describing protein domains, families and functional sites as well a5 associated patterns and profiles o identify them [Maore details / References / Disclaimer / Commercial users].

2ROSITE is complemented by ProRule, a collection of rules based on profiles and patterns, which increases the discriminatory power of profiles and patterns by providing additional information about functionally andlor
structurally critical amino acids [More details].

Release 20.56, of 16-Oct-2009 (1561 documentation entries, 1308 patterns, 867 profiles and 871 ProRule)

PROSITE access
| |e.g: PDOC00022, PS50089, SH3, zinc finger ~ Browse:
Search * by documentation entry

0 add wildcard ™ * by ProRule description

* by taxonomic scope
* by number of positive hit

PROSITE tools
Scan a sequence against PROSITE » ScanProsite - advanced scan
patterns and profiles - quick scan * PRATT - allows to interactively generate conserved
OtoGE el Al Vi S patterns from a series of unaligned proteins.
g;egtl;o:;cu RS R I RS * MyDomains - Image Creator ™ - allows to generate

custom domain figures.

..... IR



Pam:

-caracterizan dominios de proteinas con perfiles
HMM.

-gran cantidad de informacion.

-alta cobertura (7.316 familias, 73% swiss-prot y
TrEMBL)

-Clasifican dominios y no proteinas
completas (el dominio es la unidad evolutiva
basica)

- . -Interfaz web muy util:
Caspasa 9: -alineamientos
-distribucion filogenética

-organizacion de dominios
-blisqueda usando perfiles-hmm

-ete.
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http://pfam.sanger.ac.uk/

HOME | SEARCH | BROWSE | FTP | HELP | ABOUT

Pfam 24.0 (October 2009, 11912 families)

The Pfam database is a large collection of protein families, each represented by multiple sequence

alignments and hidden Markov models (HMMs). More...

QUICK LINKS
SEQUENCE SEARCH
VIEW A PFAM FAMILY
VIEW A CLAN

VIEW A SEQUENCE
VIEW A STRUCTURE
KEYWORD SEARCH
JUMPTO

YOU CAN FIND DATA IN PFAM IN VARIOUS WAYS...
Analyze your protein sequence for Pfam matches
View Pfam family annotation and alignments

See groups of related families

Look at the domain organisation of a protein sequence
Find the domains on a PDB structure

Query Pfam by keywords

|bnter any accession or 1D |B

Enter any type of accession or ID to jump to the page for a Pfam family or
clan, UniProt sequence, PDB structure, atc.

Or view the help pages for more information

Plam

ot @



IAterpro:

-para poner un poco de orden en el
maremagnum de las bases de datos:
PROSITE, Pfam, Prints, PRODOM, Smart, PIR

-distingue entre dominios, familias,
repeticiones, sitios de modificacion post-
transduccional...

-introduce jerarquia
-gran cantidad de informacion.

-alta cobertura.




m nterPro:Home
cAdvanced Search
~InterProScan

- InterPro BioMart

E--Databases

- Documentation

. Release Notes
- “User Manual

. -BioMart Manual #:

E"Tuturial
E"E:{ample Entry
. Project Outline
E"F'eaple

E"Database
: Zontributors

-‘Publications
E--‘Neb SEmnices
- FTP site

E--Erﬂtein Focus

. -Collagen

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

m
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Search ¢ InterPro: | >
InterPro: Home

InterPro is a database of protein families, domains, regions, repeats and sites in which identifiable features
found in known proteins can be applied to new protein segquences.
Release News

We are pleased to announce the release of InterPro 23.0. It contains 19150 entries and 434 new methods,
which include new methods from PANTHER, HAMAP and the new releases from FROSITE and SMART and
covers 76.4% of UniProt Knowledgehase release 15.8.

For full details of the release please see Eelease Motes.

The InterPro BioMart

The = [nterPro Biolart allows you to retrieve InterPro data from a query-optimised data warehouse that is
synchronised with the main InterPro database shortly after each InterPro release.

The BioMart interface allows you to build simple or complex queries, with contral over:

« how the data is filtered, to restrict which records are included

« the attributes (columns) that are included in the results b p:::: Aart

For futher details, please see the & InterPro BioMart Manual.

User support and feedback

We welcome feedback, particularly if you find errars ar omissions please let us know. If you need
information or help, have any comments andi/or suggestions on the InterFro database, please contact us at

EB| Support.

InterPro Funding



InterPro home
Text Search
InterProScan
Datahases
Documentation
FTF Site

= InterProScan Help
Help
FAGQ
README

InterProScan
Frogrammoatic Access

m Database Information
LIniFrot
LIniFare

InterProScan Sequence Search

This form allows you to query your sequence adainst InterPra. Faor mare detailed infarmation see the
documentation for the perl stand-alone InterProScan package (Eeadme file or FAQ'S), orthe InterPro user
rmanual or help pades.

Please Mote: PatternScan is a new version ofthe PROSITE pattern search software which uses new
code developed by the PROSITE team. The ScanRedEBxp program was internally developed by the
InterPro team to be equivalent to the PROSITE code and depends on data which is no longer generated
(confirm.patterns fram Emaotif). twas therefore deemed necessan to mowve over to using the same
program as PROSITE, ps_scan.plwhich uses evaluatar mini-profiles to confirms whether or not a
rmatch is true positive. The outcome of this is a more sensitive predictor of True matches and an effective
increase inthe coverage of True PROSITE matches. ScanReoExp program will he phased out of the
External Services InterProScan by the end of 2008 and the data will no longer be provided in the InterPro
data updates from our FTP site. Help for maore information.

Please Mote: Due to resource limitations the InterProScan service will not accept nucleotide sequence
submissions until further notice. Please see the Help for more information.

@ | Download Software

RESLULTS YOLIR EMAIL

interactive

APPLICATIONS TO RUN O Clearall & Check all

BlastProDom [¥] FPrintScan HMMPIR HMMPTarm HMMSmart
HMMTigr ProfileScan ScanRegExp [ patternScan ] SuperFamily ] SignalPHMM
TMHMM HMMPanther [#] Gene3D

Enter or Paste a PROTEIN Sequence in any format:



IPROOO714 . Protein kinase CONTAINS: (IPRO0S26E: Tyrosine protein kinase, active site, |P
endopeptidase/protein kinase)

(+}—IPRO00333 - Activin type |l receptor

(=)—IPRO01245 - Tyrosine protein kinase CONTAINS: (IPRODS26E Tyrosine protein kinz

ejemplo de las
Kinasas de

proteinas. ——(+}—IPRO01824 - Receptor tyrosine kinase, class I

———{+)}IPROD1426 : Receptor tyrosine kinase, class V

{(+}-1PRO02011 - Receptor tyrosine kinase, class Il

—(+}—IPRO0S1 27 : Janus kinase, JAK

—@—w - Vascular endothelial growth factor receptor, VEGFR

(=—IPRO02230 - Serinesthreonine protein kinase CONTAINS: (IPRO0S271:
——{(F}PRO00239 - GPCR kinase

—{(+PRO02291 - Phosphorylase kinase, gamma catalytic subunit

——{(+}-IPRO03527 - MAP kinase

@—IPHnDa?aﬂ : Paxvirus serinethreanine kinase

@—IPHDHESE : Protein of unknown function DUF1£21




|dentificacion de ortologos basada en “Best Bidirectional Hits"

l Duplicacidn

Al AF Ezpeciacidn

e

L

BEH (mattidr hit) dioa: 133 relacionas de orfolog(a son A

Paracidos da seousca

BEH [beximiar nif) dice; las ralacionas oe orologia son A71-417,

#+—— Paracidos da sacienda




# comparar genomas.

= buscar genes con un mismo patron filogenetico.

= estudiar el contexto genomico de un gen en distintas especies.
r buscar con una secuencia propia.

= etc, etc.

44 genomas de microorganismos

2. 66 genomas de microorganismos y 7 de eucariotas




http://www.ncbi.nlm.nih.gov/COG/

COGs

Phylogenetic classification of proteins encoded in compleie genomes

Chasters of Or‘tholc-gous (}roups of protemns (COGs) were delineated by comparing protein sequences encoded m complete gencmes, representing major
phvlogenetic ineages. Each COG consists of indimdual proteins or groups of paralogs frotn at least 3 lineages and thus corresponds to an ancient conserved
dotnatt.

66 genomes Unicellular clusters FTE o Fukarvotic Clusters FTIT
1
38 orders r Code Neme Ahhreviation
28 classes octence 1997 Dot 24:278(53380631-7, *
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