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Genome Annotation by Mass Spectrometry:
What Can We Gain?

» Assigning start codons

* Proteins isoforms (alternative splicing, novel
exons)

* Novel genes (proteins less than 100 amino
acids not predicted by programs)

e cSNPs

« Correction of incorrect gene predictions (50%
of the genes in human are predicted)

» Validation of gene predictions

When is a peptide not identified from a database
search?

Protein not described (i.e. novel protein)
Polymorphisms

Alternative splice forms

Novel exon

Wrong annotation




How do you identify such events?

* For novel genes and novel exons use the
human genome sequence

* For polymorphisms and alternate splice
forms, use a computational strategy

Genome Search

Genomic
DNA




Genome Search

6 reading frame translations of genome
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Peptide mapping onto the genome —
Identifying a novel gene

Intergenic region
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Peptide mapping onto the genome —

Identifying a novel exon

Genomic
DNA

Peptide matching intronic region

H-HIHE— Genes

Alternate splice forms
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Protein isoform A

No Match!!

Protein isoform B




Alternate splice forms

Peptide matches!!

Gene

Protein isoform A

Protein isoform B

Hypothetical
Protein isoform C

Alternate splice forms

Gene Symbol: HSPAS8

NP_694881.1 MSKGPAVGIDLGTTYSCVGVFQHGKVE I IANDQGNRTTPSYVAFTDTERL IGDAAKNQVA
NP_006588.1 MSKGPAVGIDLGTTYSCVGVFQHGKVE I IANDQGNRTTPSYVAFTDTERL IGDAAKNQVA

NP_694881.1 MNPTNTVFDAKRL IGRRFDDAVVQSDMKHWPFMVVNDAGRPKVQVEYKGETKSFYPEEVS
NP_006588.1 MNPTNTVFDAKRL IGRRFDDAVVQSDMKHWPFMVVNDAGRPKVQVEYKGETKSFYPEEVS

NP_694881.1 SMVLTKMKEIAEAYLGKTVTNAVVTVPAYFNDSQRQATKDAGT IAGLNVLRIINEPTAAA
NP_006588.1 SMVLTKMKEIAEAYLGKTVTNAVVTVPAYFNDSQRQATKDAGT IAGLNVLRIINEPTAAA

NP_694881.1 IAYGLDKKVGAERNVLIFDLGGGTFDVSILTIEDGIFEVKSTAGDTHLGGEDFDNRMVNH
NP_006588.1 IAYGLDKKVGAERNVLIFDLGGGTFDVSILTIEDGIFEVKSTAGDTHLGGEDFDNRMVNH

NP_694881.1 FIAEFKRKHKKDISENKRAVRRLRTACERAKRTLSSSTQASIEIDSLYEGIDFYTSITRA
NP_006588.1 FIAEFKRKHKKDISENKRAVRRLRTACERAKRTLSSSTQASIEIDSLYEGIDFYTSITRA

NP_694881.1 RFEELNADLFRGTLDPVEKALRDAKLDKSQIHDIVLVGGSTRIPKIQKLLQDFFNGKELN
NP_006588.1 RFEELNADLFRGTLDPVEKALRDAKLDKSQIHDIVLVGGSTRIPKIQKLLQDFFNGKELN

NP_694881.1 KSINPDEAVAYGAAVQAAILSGDKSENVQDLLLLDVTPLSLGIETAGGVMTVLIKRNTTI
NP_006588.1 KSINPDEAVAYGAAVQAAILSGDKSENVQDLLLLDVTPLSLGIETAGGVMTVLIKRNTTI

NP_694881.1 PTKQTQTFTTYSDNQPGVLIQVYEGERAMTKDNNLLGKFELT-====-=—==—-=mmmmmm

NP_006588.1 PTKQTQTFTTYSDNQPGVL IQVYEGERAMTKDNNLLGKFELTGIPPAPRGVPQIEVTFDI
NP_694881.1

NP_006588.1 DANGILNVSAVDKSTGKENKIT I TNDKGRLSKED I ERMVQEAEKYKAEDEKQRDKVSSKN
NP_694881.1

NP_006588.1 SLESYAFNVKATVEDEKLQGK INDEDKQK ILDKCNE I INWLDKNQTAEKEEFEHQQKELE
NP_694881.1 MPGGMPGGFPGGGAPP SGPTIEEVD 493
NP_006588.1 KVCNPI1TKLYQSAGGMPGGMPGGFPGGGAPPSGGASSGPTIEEVD 646
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Alternate splice forms

Gene Symbol: OGT

NP_858059 MASSVGNVADSTG---=-==-=~~| LAELAHREYQAGDFEAAERHCMQLWRQEPDNTGVLLL 50
NP_858058 MASSVGNVADSTEPTKRMLSFQGLAELAHREYQAGDFEAAERHCMQLWRQEPDNTGVLLL 60

NP_858059 LSSIHFQCRRLDRSAHFSTLAIKQNPLLAEAYSNLGNVYKERGQLQEAIEHYRHALRLKP 110
NP_858058 LSSIHFQCRRLDRSAHFSTLAIKQNPLLAEAYSNLGNVYKERGQLQEAIEHYRHALRLKP 120

NP_858059 DFIDGY INLAAALVAAGDMEGAVQAYVSALQYNPDLYCVRSDLGNLLKALGRLEEAKACY 170
NP_858058 DFIDGY INLAAALVAAGDMEGAVQAYVSALQYNPDLYCVRSDLGNLLKALGRLEEAKACY 180

NP_858059 LKAIETQPNFAVAWSNLGCVFNAQGE IWLAIHHFEKAVTLDPNFLDAY INLGNVLKEARI 230
NP_858058 LKAIETQPNFAVAWSNLGCVFNAQGE IWLAIHHFEKAVTLDPNFLDAY INLGNVLKEARI 240

NP_858059 TCLGCLELIAKNRQEYEDIAVKLGTDLEYLKKVRGKVWKQRISSPLFNTKQYTMELERLY 1010
NP_858058 TCLGCLELIAKNRQEYEDIAVKLGTDLEYLKKVRGKVWKQRISSPLFNTKQYTMELERLY 1020

NP_858059 LQMWEHYAAGNKPDHMIKPVEVTESA 1036
NP_858058 LQMWEHYAAGNKPDHMIKPVEVTESA 1046

The Myth of Kozak’s Consensus Sequence:
Translation Initiation Codon

« CCACCATGG

 Most upstream ATG used for translation
initiation

» Biologists look for this sequence and

annotate any ATG near the 5’ end of the clone
as the initiator methionine




N-terminal Acetylation

* Perhaps the most common co-translational
modification (60-85% of proteins in yeast)

* Usually, aminopeptidases cleave one or two
N-terminal amino acids followed by
acetylation of the ‘mature’ protein

* So, if you find an N-acetylated peptide, the
initiation methionine can be established.

MS-Based ldentification of a 130 kDa Protein
in the EGF Receptor Signaling Pathway
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Assignment of the initiator methionine in a
cDNA ‘fragment’ based on an N-terminal peptide

>KIAA0229 (1180 residues) FRAGMENT

SWGKGREGVVSPAGLGGALPGDGKFGSPSRLGCSLGEGVQRVAALGMGKEQ
ELLRAARTGHLPAVEKLLSGKRLSSGFGGGGGGGSGGGGGGSGGGGGGLGS
SSHPLSSLLSMWRGPNVNCVDSTGYTPLHHAALNGHHRRSSSSRSQDSAEGQ
DGQVPEQFSGLLHGSSPVCEVGQDPFQLLCTAGQSHPDGSPQQGACHKASM

QLEETGVHAPGASQPSALDOSKRVGYLTGI PTTNSRSHPETLTHTASPHPGGA
EEGDRSGAR

Assignment of the initiator methionine in a
cDNA ‘fragment’ based on an N-terminal peptide

G KEQLLR R

>KIAA0229 (1180 residues) FRAGMENT

SWGKGREGVVSPAGLGGALPGDGKFGSPSRLGCSLGEGVQRVAALGMGKEQ
LLRAARTGHLPAVEKLLSGKRLSSGFGGGGGGGSGGGGGGSGGGGGGLGSS
SHPLSSLLSMWRGPNVNCVDSTGYTPLHHAALNGHHRRSSSSRSQDSAEGQD
GQVPEQFSGLLHGSSPVCEVGQDPFQLLCTAGQSHPDGSPQQGACHKASMQL

EETGVHAPGASQPSALDQSKRVGYLTGLPTTNSRSHPETLTHTASPHPGGAEE
GDRSGAR




N-terminal Acetylated Peptide — Annotation of
Start Codon

XP_ 371848 [human] MIVIEGTGDNVQCYGELONIKKWEQAVVFASLSLCVHAAPFLSAETLTFPPTLLLLLESE &0
gi|24980968 [mouse] ---
gi|33%46338 [bird] - -

gi|4727139¢ [zebra fishl - -
gi|7270312 [plant]  ----------oom-o- - -MLEKNRYDKVFEPVKCAHFGLFNR I RRDKN 30
¥P_371848 [human] LSLCLSHFLPWPHPPQCTEECNRVQTHARPVLRRECKPRRE-ARMNVDHEVNLLVEEIHR 113
gi|24980968 [MOUSE]  —---memmm e me RVQGSDPRESSSSVEK- - - EAIGE- SAMNVEHEVNLLVERTHR 33
gi|33s4s398 [bird]  —-mmemmeemeoaes MACIETCGAGLADV WERTTMNVEHEISLLVEEIRE 43
gi|472713%¢ [zebra fish] MNVEHEVSLLIDEIRR 16
gi|7270312 [plant] ESIELS-------- 8SETERVSS5IQSFYNIRLLRPEISKEEERMNVDEEIQKLEEEIHR B2
WKLk wkw
¥P_371848 [human] LGSKNADGKLEVKFCVLFRDDECANLE EALVGTLEAAKRREIVTY PGELLLQGVHDDVDI 173
gi|24980968 [mouse] LGSKNADGKLSVKFGVLFQDDRCANLFEALVETLIARKRRKIVIYAGELLLQGVHDDVDI 93
gi|33s4s398 [bird] LGTKNADGQVSVKFGVLFADEKCANLFEALVGTLFAAKRRKIVIYQEELLLQGVHDNYDI 103
gi|472713%¢ [zebra fish] LGSKNADGKTSVKFGVLFNDDQCRNLFEALVETLEAAKRKEVITFDGELLLOGVHDNVIV 76
gi|7270312 [plant] LGSRQTDGSYEVTFGVLENDDRCANIFEALVGTLRAAKKRKIVAFEGELLLQGVHDKVEI 142
L TR L T IR T L L P T T L T T P
XP_371848 [human]
gi|zase09s8 [mouse]
gi|33946398 [bird]
gi|47271394 [zebra fish]
gi|7270312 [plant] TLRPTPPPPORARATAASS 161

wh R

Aligment of sequences from 5 species in databases. The sequence at the top (XP_371848) is the
human protein predicted by gene prediction programs. Peptides identified by MS/MS are marked
in bold red and conserved residues are marked with an asterisk. The open reading frame in the
case of zebra fish was the only correctly annotated entry. The acetylated methionine in the case
of the peptide provides clear evidence that this methionine residue marks the N-terminus of this
family of proteins.

Protein Databases

Swiss-Prot

* nr (non-redundant protein database)

RefSeq

IPI (International Protein Index)




Swiss-Prot

http://lus.expasy.org/sprot/

» Swiss-prot is part of the ExPASy (Expert Protein Analysis
System) proteomics server of the Swiss Institute of
Bioinformatics.

* A highly curated protein sequence database
with minimal redundancy

» Swiss-Prot currently contains 172,000 protein
sequences representing 8,859 species

» 12,000 Human protein sequences

TrEMBL
http://lus.expasy.org/sprot/

* TrTEMBL — A computer annotated supplement of Swiss-Prot
containing all the translations of EMBL nucleotide sequence
entries not yet integrated in Swiss-Prot

 TrEMBL can be considered as a preliminary section of
Swiss-Prot
* TrEMBL is split in two main sections:
SPTrEMBL and REMTrEMBL

* SPTrEMBL — All TrEMBL entries that should
finally be upgraded to the standard Swiss-Prot
guality, are assigned Swiss-Prot accessions

¢ REMTrEMBL — Remaining TrEMBL entries




UniProt

http://www.expasy.uniprot.org/

Swiss-Prot

+

TrEMBL » UniProt

+ (Universal Protein Resource)

PIR

il ExPASy Home pog | Site Map Search ExPASy Contact ug | PROSITE Proteomics 1wals
Search | Swise-FroyTIEMEL w for EGFR

Protein knowledgebase
sw’issgmt .

UniProt

bewalvarsal prot rrgource

to Swiss-Prot

The UnProt Enowledgebase conass of

+ Swiss-Prot. a curated protein sequence database which strwves to prowids a high lewel of annotation (such as the deseription of the finction oF a protein, 15 domaing struchure, post-translational
medifieations, variants, e}, a m=imal level of redundimey and bigh level of with sther 4 [foce details f Belerences f Lk to
Digclaimer].

PMHL: a computer-annotated supplement of Swiss-Prot that contams all the translations of EMBL mcleotide sequence eniries not yet integrated in Swiss-Prot

igz-Frot f Daer manual f Becent changes /

These databases are developed by the Swiss-Frot groups at STB and at EET

Unilrot Helease 4.2 con % of:
Swiss-Frot Release 46.2 of 01-Mar-2005: 172233 entries (More statistics)
TrEMBEL Release 29.2 of 01-Mar-2005: 1631173 entries (More statistics)

B p i
Iore than 100000 additonal sequences sncoded on splice variams in Swise-Frot (Fead mors )

Access ta Swiss-Prot and TrEMEL

+ SRS - Access te Swass-Prot, TTEMEL and other databases uwing the Sequence Retrieval System
text search in Swass-Prot and TrEMBL
+ Advanced search in Swase-Prot an

» Tweememny browser (HEWT)

MEL by descnption, gene name and organsm (can be used to create html inks to Swnss-Prot TrEMEBEL quenes)

* by descrption or idenification (any word m the DE, OF, OG, G and [D bnes, Swiss
* by citation (BL line, Swiss-Frot only)

Frot and TrEMEL)

+ Eetrseve a list of Swiss-ProtTyEMET entries
= Randemly retrieve a Swize-Frot TEEMEL entry
s-Prot 11 tra

rnts and service

Swnrs-Prot documents - uger manal, releaze notes, indices and lots of ofher important documents and lists

. @Swl:: Shor - & sérvice that allows you b autormatcally obtain (by email) new sequence entries relevant 1o your Se1d(s) of interest

. ﬂ'ﬂpdnkﬂ and stibmissio

o Beport form for upda

of s existing Swies Prot entry or of a fusily of entries




nr (non-redundant) database

Contains
GenBank CDS RefSeq Protein Swiss-Prot Protein Protein
translations Proteins Data Information Research
Bank Resource Foundation

nr (non-redundant) database

* All identical sequences from any of the above databases
are merged into a single entry

* It contains 1,800,000 protein sequences from 33,362
species

« Still NOT non-redundant (=VERY Redundant)




B =nTT T Erry Fage

B sic protein (iows sapiens)

L] S59309E0] gh| AAHS1270.3 |

gene Lyrosine-probein kinaae SRC [Hemo sapiens]

ome sapiens]

Tyrosi kinase SRC [Howo sapiens]

18| el | NP OOS408. 1) proto-cheo eyros i kinase SRC [Homo sapiens]
gi]125711 [ap P1zaa1)see By B peovs aaene Ly tein kinmae Scc [p60-Srel (e-Sec)
1]338460| gh| ARAEOSS. 1 PPED c-sre-1 provein

Length = 538

Score = 1080 bits (2794}, Expect = 0.0
Idmatities = SIB/SIA (98], Positives = SIE/S36 (983

Cueey: 1 ASCRRRSLER AEHV) PASGTPEKPAS 60

Shice: 1 ucsmsKm_nxsmmps|.:mmvycnc-.cumsqrpsxmsmc)(r'crsunm.n: 50

Guery: 61 PELFGGFHSSDTUTSPORAGPLAGSVTTFVALYDYESRTETOLAFKRGERLOTVINTEGD 120
PELFOGFNSSDTYTEPGRAGPLAGCVTTFV AL YDYESRTETOLEFKECERLOTVINTECD

SBies: 61 PHLF T L AGEVTTFVALYDYESRTETOLEFREGERLOIVINTESD 120
Cueey: 121 UNLAHSLETGOTSYIFSNY YFGRI LLNAENPRGTFLVIES 180
WVLANSLETSOTSY TOAEENYFGHT LLNAENPRGTFLVRES

Shice: 121 WWLAHSLETGQTGYIPSNYVAPSDSIQAEENYFGRITRRESERLLLNAENPRGTFLVRES 1850

Cuery: 101 ETTHGATCLAVSDFDNARGLNVENYKIRKLDSGGFYITARTOFNSLOOLVAYYSKUADSGL 240

ETTRGAYCLIVEDFTHAKGL ¥ YITE CULVATYARRADGL
Sbigti 101 ETTHGATCLIVSDFUNAKGLI I ILVATYSEUADGL 240
CusEy: 241 CHELTIVER AKDANE I PRESLRLEVEL TRVAIETL 300
CHRLTTVCR TSRPOTOSLAKDAVE IPRESLALEVKLGOGCFGEVUMGTUNGTTRVATRTL
Sbiet: 241 CHRLTTVCP AKDAVE IPREZLPLEVKLGGOS TRVAIETL 300

Cuery: 301 KPGTHSFEAFLOEAQVNKELRMEKLVOLYAVVSEEFIYIVTEYNSKGSLLIFLEGETGRY 360
THEPE, LY AVVEEEP 1Y IVTEYHEKGELLDFLEGETORY
Shict: 101 KPGTHIPEAFLOEACVHKELRHEKLYCLYAVVIEEPIYIVIEVESHGSLLOFLEGETGRY 360

GueEy: 961 LELPOLUDMAAGTASGHATVERMNTVHRDLEAAN ILVGENLYEKVADFGLARL TEDNEYT 430
LRLFOLVDMARGT ASGHAYVERMNVHRDLEAAN ILYGENLVE KV ADFGLARL IEDNEYT

Shict: 361 LALPGLVDNALGTASCHAYVERMNYVHRDLRAANILVGENLVCKVADFOLARL IEDNEYT 420

Cuery: 421 AROGRKFPIKUTAPERALYGRFTI LLTELTT DOVER 480
ARGGREFP IEUTAPEAALYGRFTT ALTELTTHG L DOVER

Sbjce: 421 AROGAKFEIKMTAPERALYGRFTIL LLTELTTRGRVF DOVER 480

Cusry: 401 no TFEYLOAFLEDYFTST a6
GYRMPCPPECPESLIDLICOCVRKEPEERF TFETLOAFLEDYF TSTEFQYOPGENL

Shicn: 481 GY = S ERPTFEYLOAFLEDYFTSTEPY . 836

E> 108731 [ opisee [Homo sapiens)

protein-cyrosine kinase (EC 2.7.1.112) src, neurcnal - human

Length = &

RefSeq (Reference Sequence) database

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

* RefSeq database is a result of collaborative effort of NCBI and
other groups and databases like TIGR, FlyBase, WormBase etc.

* A comprehensive, integrated and highly non-redundant
curated protein sequence database

» 28,000 Human protein sequences
» Contains protein sequences from all major research organisms

* Alternate splice forms listed individually

* Also contains predicted proteins translated from predicted
transcripts (designated as XP_ entries)




RefSeq (Reference Sequence) database

GenBank Collaborating
(Primary sequence groups
submissions) (FlyBase, SGD, NCI, OMIM etc)

Computational analysis
Manual curation

Unique representative, non-redundant
RefSeq protein sequence entries

Ensembl database

http://lwww.ebi.ac.uk/ensembl/

* Ensembl is a joint project between the EMBL-EBI and the
Wellcome Trust Sanger Institute that aims at developing a
system that maintains automatic annotation of large eukaryotic
genomes. database is a result of collaborative effort of NCBI and
other groups and databases like TIGR, FlyBase, WormBase etc.

It is a comprehensive source of stable annotation with confirmed

gene predictions that have been integrated from external data
sources.
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Use of Ensembl Distributed Annotation
System to Validate a Predicted Transcript
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IP1 (International Protein Index) database

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

Uni-Prot RefSeq Ensembl

Protein sequence
information gathered

IPI

IP1 (International Protein Index) database

* IPlis a protein database from the European Bioinformatics
Institute

» Has protein sequence information from Human, Mouse,
Rat, Zebra fish and Arabidopsis species only

* 49,000 Human protein sequences
* A redundant database
» Has information on protein isoforms

» The sequence identifiers and sequence entries
are not stable
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Dascriptaan SPLICE ISOFCRM 1 OF DRIDARMAL GROWTH FACTOR RECTRTOR PRECURSGCR.

Organism source  Home sapiens (Human),

Tasonanmy Cukaryota; Metazoa; Chordata; Cramata; tabrata; Dutel M. I
Euthena; Primatas; Catarehing Hominidas; Homo.

NCBI TakiD 2608

CHROMOSOME 7.

START 54860924,

CO-ORDINATE

END CO-ORDINATE 550492349,

Database cross-references

ENSEMBL. ENSPOO00O27E493; ENSCO00001466848;
Genew F2AS; LGFR; -,

IPRON1450; 4Fads_farradoein.
IPROOO494; EGFR_L.
IPRO0GZ11; Furin-like.
IPRONGOIN; Grow_fac_racspt,

InterFro
LPRO1100Y; Kinaze ke,
IPRODOT1Y: Frot_kinase.
IPRON1745; Tyr_pkinase.
u Tyr_pkinase_as.
BEOO7ST: Furin-ike; 1.
Pram
BFO1030; Recep_L_domain; 2,
PROOIES; HFEASFROOKIN,
PRINTS I
PROO10S; TYRKINASE.
Probom PLOOO00Y; Prot_kinase; 1.
BEO0107; PROTEIN_KINASE_ATR; 1
PROSITE PSS0011; PROTEIN_KINASE_DOM; 1,
ESO0109; FPROTEIN_KINASE_TVR; 1.
. QERGEE; GENTSE_HUMAN; -,
UniProt/TrEMBL

QTEMEE; QTSMFZ_HUMAN;
NT_D3396A_26_0: HTROD4010; PRT.
WT_033968_26_11; HTROO4GL0; PRT.
NT_D3396A_26_12; HTROD4910; PRT,
WT_O33968_26_13; HTROO4G10; PET.

&} nternational Protein Index [ unere |
N 1Pl provides a top level guide tn the main datahases that describie the Uni PrOt
ndex of highse y ¢ [ the universal
= PG . . protein resouwre:

" 1. effectively maintains 4 database of eross reforences betwaon the
- AnnouncEme SOATCHE Unrot (universal
primary dota sources ) o ‘N
+ Source DalsBegRE provides minimally rdundand yot maximally complete sets of e e
pratain for featired Specias (ne SeqUAnCe par franscript) e
= Veasioning Information 3 Fmairtaing stables dentiiers (wath incramantal veszioning) to allow
« Algortthen tha feacking of sequances in IP1 hatwasn 1P| releazes intermalion on
o peotang. Els s
* Ol Naws 1P s updated monthly i accordance with the latest data released by the ctetrlpathory ot
irmsary da s protan, saqunce
prirmvary data sources B
= File fot s Ery jonang they
1P| Guick Search LG
» FASTA sormat
& Linibrat tonmat 1 St Frol, THEMEL,
e Search | Hurnan [ Prio prisire=
v Type in a databaze idortier or protein name {o.g, IPDODIS171, PSO236,
o ENSFOM000332443, TFRZ, efc ) to rotreve matching entrins fom ane or
all of the currerd P dataset's
Fia Foamat e
e + Dierwmload the [P] dats {mare infemation)
+ Search 1P| under SRS at the EBTs SRE seree.
+ Faotch IP1 sntrios using defetch (more information),
+ Search using BLAST or FASTA algarithms against the IP] at the
enl
« Gt statistics far the latest 1] releases:
o Human
© Wause
o fat
@ Zebrafish
o Arabidopsts
+ 1P| Froquentty asked questions
« IFlannouncements malling list
Pubbtation
If yow usa P in sy published work, plaass cite tha faliwing relarence:
Kersoy P. L, Duarte . Willlams A Karmddopousou Y., Bimey F- Apwrier
"
. Protedn Indes: & base for |
P
Froteomics 4(7). 79857988 (2004).
(At act] [ull-bet PUE
L] et 2 BID= 1 LN A0S0 443 LIS 451 .. | | ] Entry Page L
;
Ertry from: 181 Entry name IPI0018274.1
m Arcassion numbar 0018274, [PION0E084E, [PIDONGEA0
Crested LP] HUMAN Rel, 2,00, 1-0CT-2001




Databases/Tools for protein information

Protein Information resources
Databases

» Swiss-Prot (http://lus.expasy.org/sprot/)

« HPRD (Human Protein Reference Database)

(http://www.hprd.org)
Tools

« SMART (http://smart.embl-heidelberg.de/)

o Pfam (http://www.sanger.ac.uk/Software/Pfam/)
 PSORT (http://psort.nibb.ac.jp/)




Swiss-Prot

Type of information than can be obtained for the
protein of interest

* Function

» Architecture of protein (e.g. Domains, motifs)
» Post-translational modifications

» Alternate splice forms

* Localization

* Protein variants

» Cross-References to many other databases

T ML Sebepbrncs Vesisar v 0 T MCDT Sbaqubnich Visisae w2 T2 NI S Wit w20 = Gana Sl VTOE Sril ey PIRISET [FER_ UM,
[ s ExPASy Home page Site Map [ Swarch ExPASy [ Cuontact us [ Swiss Prot |
Search Swics-FroyTiIEMEL » for EGFR [LGo Cluas

NiceProt View of Swiss-Prot: P005S33

[ Printardiendly view | [ Submit update | [ Duick Blast search |

[Entry info] [Name and origin] [Ref 1e 11 f | [Keywords] [F | [Sequence] [Tools]

Miate mat headings are clickable, aven ifthay don’ appear as ks Thay Uk o e ser maial &0 sther docun

Eniry nume EGFR_HUMAN

Prmary accesmon mamber PODS33

Secondury accession numbers  O00682 O00732 POG26E Q14225 (I2TH5 QIBZSE QIGZX1 QVHZCY QIHICH QIUMDT QIUMDE QHUMGS
Entered in Swass-Protm Eelease 01, July 1986

Sequence was last modified m Release 35, Hovember 1957
Annotations were last modified n  Release 47, May 2005

Name and origin of the protein

Pretein namne Epidermal growth lfactor receptor [Precurser]
Synonyns 2,701,112

Receptor yyrosine protein kinase ErfbB-1
Chene name Name: EGFR

Synonyms: ERBE]

Frem Homo sapiens (Human) [TaxID: 1
Taotontny Eukaryota, Metazoa, Chordata, Crasuata, Vertebrata, Euteleostonu, Mammaka, Euthena, Pramates, Catasriuny, Homaudas, Home

[1] NUCLEOTIDE SEQUENCE (ISOFORM 1)

MEDLINE=24215725 PubMed=5328312 [MCEI, ExFASy, ERL, Livacl, Japan]

Ulkich A, Covssens L, Haylhck .2, Dull T.T, Gray A., Tasn AW, Lee I, Yarden ¥, Libermann T.A , Schisssingsr J., Downward T, Maye: EL V., Whattle ], Waterfield MD., Secbwg PH,
“Hizman epidermal growth Eactor receptor cDMA sequence and aberrant expression of the amplified gene in A431 epidermeid carcinoma cells,*,

Mature 309418-425(1984)

HUCLECTIDE SEQUENCE (ISCOF ORM 2).

TISSUE=Fla
DOl= 2 T4 MEDLINE=93382957, PubMed=T7634 368 [NCEL, ExPASy,
Debeis IV, Stack B.C. Seoccia B,

“Pozsible role of variant FITA tanscripts in the regulation of cpidermal growth facter receptor expreszion m human placenta.”;
Mol Reprod Dev 41:14%9-156(1995)

NUCLECTIDE SEQUENCE {ISOFORM 2).

TISSUE=Fla
DO=10109 20
Eegter T L., Mashle HL.T,,

"A 1.8 kb altemative ranserigt Borm the human epidermal growth factor receptor gens sncodes a truncated Form of the recepter.”,

[2

B Lsrasl, Japan)

[

050, MEDLINE=97078686. PubMed=8%18811 [NCE. PASy, EBL lsrael, Japan]
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+ FUNCTION. Fecepter for EGF, but aleo for ether membere <f the EGF Gasraly, az TGE -alpha, b lin, sk, b agin-bandng BGF -blee growth facter, GP30 and vaceinia vinss growth
factor, Is wwolved i the control of cell growth and differentiation

* FUNCTION. lsoform 2fruncated soform may act as an antags
+ CATALYTIC ACTIVITY. ATP + a protein tyrosine = ADP + npmm., tyrosine phosphate
= SUEUNIT Emds FIFE 1. CEL interacts with the autephosphorylated C-terminal tail of the EGF recepter.
* INTERACTION:
F139870d3%, MoExp=1, ItAct=EBL-2
P25354.grb2, NbExp=2. IntAct=EE! 5
PO80B3ahe ] (xenc), NbExp=1; IntAct=ERI-207353, 'FT-!I 300201;
P63104 ywhaz, NbExp=1. IntAct=EBI-297353, EBI-3470¢
* SOBCELLULAR LOCATION Type I membrame protem. Isofeamn 2 is secreted.

* ALTERNATIVE PRODUCTS.

& Alternative splicing [4 named forms] Display all isoform sequences in FASTA format

MName 1
Synonyms p170
Isoform ID PO0533-1

This is the isoform sequence displayed in this cntry

Name 2

Syneryms P60, Truncated, TEGFR

Isoform [0 PO0SE3.2

Featares which should be applied to build the ieform sequence: VEP_0028E87, VEP_002ZEE8

NMame a

Synoryme p110

Isoform ID PO0533.3

Features which should be applied to build the isoform sequence: VSP_002EE9, VSP_D0ZEI0

Name 4
Isoform D BOOSEE4
Featares which should be applied to build the ioform sequence: VEP_002801, VEP_D0ZEI2

« TISSUE SPECIFICITY. Expreased in placenta Tsoform 2 is aleo expressed in cwarian cancers

+ PTM Phospharylation of Ser-695 is partial and occurs only & Th-£93 is phosphorylated

* DISEASE Dwelects n EGFE. are associated with hag cancer

+ MISCELLANEQUS Bading «f EGF to the secepler leads to dnenzabion, itemalization of the EGF-receptor complex, induction of the tyzosine kinase actvily, stunulation of cell DHA syathesis, and
cell proliferation

+ SIMILARITY Belongs to the

0t

 protein kanase famdy, EGF raceptor subfamdy

Copyright

Thae Swise-Prot entey is copynght. Itie produced Huau;h  collaboration batween the Swice Instatute of Dicwformatics and the EMDL cutetation - the European Diowformatics [nstitute. Thers are no restnclions on s uee s long as ite
colsntic oo apdthes gialszant de 0o p

—

T NG Sacgmhcs Ve 20 T U Saquencs Ve v 0 T N Shquerets Vebvar Va0 =TTy T T e
Features
Feature table newer Feature aligner
Key Fram  Ta Length Description FTId
SIGHAL 1 24 za
CHAIN £5  1210 1188  Epidermal GEOWCh TAGTEE FECEpLOL.
DORAIN 25 645 621 Exteacellulas
TRANSHER €46 €68 23 patantial,
BOMATH 669 1210 542 Cytoplasmic .
REPEAT 2% 100 226 Approdimata.
REFEAT 600 211 Approximate.
BOMATH 1071 47 Ber-rich.
BONATN w8 188 Protein kin
NP_BIND 726 S ATP (By similarity).
BINDING 745 AP (Dy sdimilacity).
ACT_SITE 837 .
DISOLFID 188
DISULFID 207
DISULFID 218 323
DISULFIC 218 231
DISULFID 232 240
DISULFID 16 248
DISULFID 251 260
DISULFID 264 291
DISULFID a0
DISULFID
DISULFID 3z
DIZOLFID s06
DISULFID 510
DISULFID
DIZOLFID
DISULFID s58 811
DISOLFID s6z 579
DIZULFID 582 591
DISULFID sus 617
DISOLFID 620 620
DISULFID £24 636
HOD_RES a7 &8 ine oy FEC).
HOD_RES 693 693 Phosphothreonine.
HOD_PES £95 €95 Phosphoserine (parcial) .
HOD_RES W 1e70
HOD_RES w7 wn Phosphosering.

HOD_RES 109z 1002 Phosphoryresine (by aucocacalysis) (parcial).




HPRD (Human Protein Reference Database)

Type of information than can be obtained for the
protein of interest

* Function

» Architecture of protein (e.g. Domains, motifs)
» Post-translational modifications

» Expression

* Localization

» Disease associations

* Protein-protein interactions

Human Protein
Reference Database

1 duery ] 1) aBL
L T |
W Slowt 1
iy Pathwoys ]
‘ FAGy 1

| Luealiz I
Primany Crtuplasm o Aturraiiva Muslaus 6 nduplasmic rslivalum 0 Misshondrisn 00
[ Binmal i Bntid: I | EXPRESSION I
D 5 BAatifs Site of Fapnssion
ey e il
aH2 0
Tyr & 493
F QUESEONS OF oM it

ThS &5 & pawi] projec] between
-
Institute of
@F’andeyl_:ll': L { Bioinformatics

E3 Fd: wosrsn Pl [ mopch o L) nisached 1op of gige, contiwed freem bettom




H
Referengggg

o Fratain

e

| RLLE

Protein
tabase

U arg aT HOme » PIosns = ABL

® ABL

frrr SPouEnCE mIERACTICSE

ALTERHATE HANES TS  $Ths & SUBSTRATES DAL e |

[rims | | Substrates |}

Tusid Type sie Upstrizam Enganes

¥ Phosphontation 185

¥ Prosphontation 28 anL

[ Prosphontation 253

¥ Phosphontation 281

¥ Fhosphantation 684 e

¥ Phosghontation 28 B

¥ Copnosenontason 203 PTPG1 Cotclin dopenderd inazn §

T Phasphantation o

5 Phosphontation BaDs

v Prosproniation R0

£ Phosphontation 58 Butoprtiin Mdm3
PSP

Jinud kinage 3
Ehospholipid scrambiase 1
Phosgholipid ssrametase 1
Fmbein kinase &, mu
Protein kinase €, mu

Probsin kinase €, my

Fursinhne

< [= =< = =

B A R A e A -

Tyrasine Mnaso

Proteintyrosine kinase activity

Signal transduesion ; Coll eammunicatinn

Type e
Phasphaniation 133
Fhosphantation 104
Phasphaniation 170
Phosphandation Fril
Phasphontation ot
Phasphaniation 15
Phosphendation m
Phasphantation 54
Phasphandation n
Phasphantation e
Phasphantation ETT
Phasphandation 222
Phasphantation 08
Fhosphamaton 228
Phasphaniation 468
Phosphandation 1007
Phasphaniation [
Phosphantation I4
Phasphaniation 483
Phosphendation 15
Phasphantation 432

Tyrasine Mnaso

Protein tyrosine kinase activity

Signal transduction , Cell communi

ALTERNATE AMES GEAsES P & SUSTRATES
s SimARY ] ETe NIERACTIHS CERHAL LPoS
| INTERACTIONS |}
INTEHACTING PROTEIN AL

Mama OF Intaractor Fxparimant Typa Tyne
BAS inhibitor 1 0 Vit Darect

In Vi Complex
In Wi In Vit Direct
In Wil Yeasl 2 Hytid Darect
In Vi In Vitro Yeast 2 aid Diroct

In Vv Complox:
In Vivo Direct
Slulathions perosidaze 1 il Vst 2 Hibrid Direct
PAG 10 Vi In Vitrg; Yeast 2 aid Direct
Ratinobiagioms 1 In Vit Diraet
Gl In itrs Direct
RAN, Fambae BAT oresgans faemily In Vi Diraet
Beguiaony faciorx | 10 Wi, In Vil Darect
ol subyrit In Vitro Direct
I Yreo, in Vitre Darect
In Wi In Vit Direct
EphB2 0 Wi, Yeasl 2 Hybeid Darect
BOS1 ast 2 Hybeid Direct
MAPAES In¥hve Direct
Digita catenin In Witrg Direct
SH3 darnain binding arotein | In'ilre Direct
CHL 3ss0ciated profein 1n Vi In Vitrg Direct
RMA polyreares I In Vit Diraet
Copnplimint componnt 3 In Vit Direet
Jamus lnage In Vg Diraet
AnBey n Wi in Vit [iricd.

fod oparen 00 1 Nuahoe 11 s




Q) ABL I " Tyrasing kinasa

Protein-tyrosine Mnase activity

Signal wansduction , Cell communicatisn

ALTORMATE FAMS [ s & SIS TRATES
SLMAR'Y | TEQUEMCE Il NTERACTIONS 1 EXTERNAL LS
| Prowin Sequence  1130AA NP 0051481 |

MLEICLKLVD

D GAE P
TLLQAPELPT

STLTSSRLAT TRGGIHSERF ALPRSPAGEN RILOVIRGTY
o= FLIKLKFAFF
PAEGLERRVL VELSTLESAS TAFIPLISTR 5 YYLDSTEALD

LATSZHIEQH FRLYTFCVEY

| DMA Sequence  Open Heading Frame: 365 1o 0757 WM 0051573}

€ CTOCOABGAT COCCOTTREC CCOGETTEOC TTTGOARAGE TIGEGCEG00 CTCCOECTED GRAACGCEAD GOBCCCCTE GAGGUGETTA

GOC6C COG6GGC666 CCTHECOG60 GCOCTCTCOR GTOCCGGCCA BOGGAGACGC GOCOGCOCTS GECOGHCHOE GGCHEIGE00
GOEBLE ; e ;

TCCARGAKGG GGCTGTCCTC GTCCTCCAGE TGTTATCTGS AAGAAGCCCT TCAGCGGCCA GTAGCATCTG ACTTTGAGCC TCAGGGTCTG AGTGAAGCCG CTCGTTGEAA CTCCAAGGAR
ALCCTTCTCG CTHGACCCAL THARAATGAC CCCAMCCTTT TUGTTGCALT GTATGATTTT GOTCTTAGGE

TG GTGTGAAGCT CAAACCAAAR ATGGCCAAGG CTGGOTCCCA AGCAACTACA TCACGCCAGT CAMCAGTCTG GAGARACACT CCTGGTACCA TGGGCCTGTG TCCCGCARTG COGCTGAGTA

CTTRETHOOT CATTACALGA
AAGCTCTACG TCTOCTCCGA GAGCCGCTTC AACACCCTGE CCGAGTTGGT TCATCATCAT TCAACGGTGE CCGACGGGCT CATCACCACG CTCCATTATC CAGCCCCARA GLGCAACAAG CCCACTGTCT

CETGARGACT TTGARGGAGG ACACCATGGA GOTGGAAGAG TTCTTGAKAG AAGCTGCAGT CATGAAAGAG ATCAAACACC CTAACCTAGT GCAGCTOCTT GGGGTCTGOA CCCGGGASCC CCOGTTCTAT
GTGCAMCCGG
AGRAARACTT CATCCACAGA GATCTTGCTG CCCGAKACTG CCTGOTAGGS GAGAACCACT TGOTGAAGGT AGCTGATTIT GGCCTGAGCA GGTTGATGAC AGGGGACACT TACACAGCCC ATGCTGGAGD
THEGCATTTS GAGTATTECT TTHGGAMATT GCTACCTATG GCATGTCOCC TTACCCGGGA
ATTGACCGTT CCCAGGTGTA TGAGCTGCTA GAGAAGGACT ACCGCATGAA GOGCOCAGAA GGCTGCCCAG AGAAGGTCTA TGAACTCATG CGAGCATGTT GGCAGTGGAA TCCCTCTGAC COGCCCTCCT
AGGA

CACCARGACG AGGACCTCCA GGAGAGCTGC AGAGCACAGA GACACCACTG ACGTGCCTGA GATGCCTCAC TCCAAGGGCC AGGGAGAGAG CGATCCTCTG GACCATGAGC CTGCCGTSTC TCCATTGLTC
CETTETCCCE GTTCAGCGCC TTHATUAAGA AGAAGAAGAA GACAGCCCCA ACCCCTCCCA
AACGCAGCAG CTCCTTOCGG GAGATGOACG GCCAGCCGOA GGCAGAGGS GOCOGCGAGS AAGAGGGCCE AGACATCAGC ARCGEGOCAC TGGCTTTCAC CCCCTTGGAC ACAGCTGACC CAGCCARGTC

AGGCCTTCCOG
GAGGAGGGCE GTGGCAGCTC CASCAMGCGC TTCCTGOGCT CTTGCTCCGT CTCCTGORTT CCCCATGG06 CCAAGGACAC GGAGTGOAGE TCAGTCACGC TGCCTCGGGA CTTGCAGTCC ACGGGARGAD
AGTTTOALTC GTCCACATTT
GAKTGAGGAR GCTGCTGATG

AGGTCTTCAR AGACATCATG GAGTCCAGCT CGGGCTCCAG CCCGCCCAAC CTGACTCCAR AACCCCTCCG GLGSCASGTC ACCGTGGCCC CTGCCTCGG6 CCTCCOCCAT

GEAGGCACAR GCACTCCTCT GASTCGCCAG GGAGGGACAA GOGGAANTTS TCCAAMGCTCA AACCTGCCCC GOOGCCCCCA CCAGCAGCCT CTGCAGGGAA GECTRGAGGA AKGCCCTCGC AGAGGCCCGS

GTCTGGTTOA
ACTCCAAAGC CACACCOCGC CAAGCOGTCR GGGACCCOCA TCAGCCCAGC COCCGTICCC CTTICCACGT TGOCATCAGC ATCCTCGGCC TTRGCAGG6 ACCAGCCGTC TTCCACTGCC TTCATCCCTC

GATGGCCAGE CACAGCGCAG TGCTGGAGGC CGGCARAMAT CTCTACACGT TCTGOGTGAG CTATGTGGAT TCCATCCAGC ARATGAGGAA CAAGTTTGOC TTCCGAGAGS CCATCAACAA ACTGGAGAAT

(== I | L ']

National
Library

of Medicine

~ for |
| Limits_| Freviewnindex | History | Clipboard | Details |
[ Display | Abstmct  Bhew |20 || San ~ Tent -

| an: 1 |Review.n [%)

[1: T Biel Chem. 2001 May 18,276(20).17281-5. Epub 2001 Feb 28 Feelite Arbiclis,

Targeting of the ¢ Abl tyrosine kinase to in the cell death resp to stress.
Kumar §, Bharti A, Mishra NC, Raina D, Kharhanda §, Saxena S, Kufe I,
Dana-Fasber Cancer Instiute, Harvard Medical School, Boston, Massachusetts 02115, USA

The ubiquitously expressed c-Abl tyrosme kmase is activated in the response of o3 to genotonie and oxdative stress. The present study demonstrates that reactive oxygen species (ROS) mduce
targeting of c-Abl to mitachondsia We show that ROS-indisced localization of c-Abl to mitochondria is dependent on activation of protein kinare © (FF.C)deka and the c-Abl kinase fanction
Targeting of ¢-Abl to mitochondia is ated with ROS-mduced loss of hendrial ik peotential The results alio demonstrate that e-Abl iz necessary for ROS-mduced depletion of
ATP and the actvation of a necross-bke cell death These findings indicate that the c-Abl kinase targets to mitochondria in responss to cxidative stress and thereby mediates mitochondnal dysfinction
and cell death.

PMIDx 11350980 [PubMed - mdexed for MEDLINE]
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Status of HPRD

Over 18,000 proteins annotated

All 1,864 human disease genes in OMIM annotated

Over 170,000 PubMed links provided (derived from
reading of over 2,000,000 full-text articles)

25 types of post-translational modifications (PTM)
annotated from literature

8,000 PTM sites annotated
Over 24,000 binary interactions annotated

Compatible with Gene Ontology, PSI-MI, Cytoscape

Protein Information resources

Tools

» SMART (http://smart.embl-heidelberg.de/)

o Pfam (http://www.sanger.ac.uk/Software/Pfam/)
 PSORT (http://psort.nibb.ac.jp/)
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—éma—‘ Simpie

| Sequence analysis | | Architecture analysis |

“Yau may use sithes if tifler 04/ accession number ACLY orthe | | You can search far profeing with of specs i tannamic ranges.

pronin Saquance 5N tauas s SMART sarico inta A oK, OF 45 T30 Wed Guery 10 got A liat ar
dormisine. Bibe WAt Row for mare inf.

Sequenca ID er ACG

Domain selection
=1 [ | Ty ANID SH3 AND NOT Si2
Sequance

GO terms gquary

Taxonomic selaction
angie via o or
8 [
— e

e |[m=]
vty i

HMMER searches of the SMART database occur by default You may aleo find:

L oiier homalogues and homologues of known stuchre
[ pram domains
[ signa peptides

L] intoenal ropeats 7
[] intrinsic aratein disardar [ [Alert SHART| ey o ,,

CHEK hann 10 vidw your Savs Searchas depastiod in the database. ploate use {thés facldy Is alsa
11yau R PRI ¢ b anistrae, iy : 1o SWART datanase. Srobvg ) oy,

|Domains detected by SMART |

Search domain annotation  Display domain annotation
n Al

eaich it s Dizplay serehabon

® Hrowsn e database of all availabis domaing in ihe AMART databass
+ Bod & lint ol racont domaln changes
* Slngust a damian you tink should be sdded 1o SWART

Simpie =
Medulas
Arcnitecturs

Domains within the query seq gi|517

b

Maima svar domain Bn it Elick tn smn whaln pratain as PRG imags
TransmemBrans segrems a5 predioied by he TREAT progrsm D, Toied coll regions detemnined by ihe Core prograrm (), Seaments of iow composiional compsenty delsringd by ihe SEG program ()

0 £ S48 I8 rESUINS aTyour S8aIEh for aasy access in the future by [ Eehng avs ] Comment for saved searcn [TTORer 1ia]

D s chiteeture anabris

Digplar th gimita

Disolay dth

Tha SMART diagram abovs 1ha reswNs B o, seoras [nks signifesri i vrissiistiod cuiofle am mot shown i he clsqrarm Fasiuras ars 315 nod shown whan e of mare o gy
e 2 Dinca OF SRUANCA: e PO fof kpiay 4 givan iy SMART » PEAM > In wither case, featuras nat

SNGWT i 1 AD4VE GAGIAM S1e Marked a5 overtap’ in e second 1901e Delow.

© Tepeats, Teatures:

Hame Dogin Cnd Evals
SHI BB 122 1.50e-20
8HZ 127 N7 34932
BTYKg 247 389 281009

st are not withar sC0nes Ao oss thr reuinee ar h source of

N Degn Lo Eavalee Feason

s 62 122 2.700+03 threshold

FlamEH3 BE 121 400826  cwveriap

HTH_MARR 76 ATT 56fe+02 thrashald

TUDOR 83 142 1 4aa+03 hrashold

Pram:DUF 266 106 103 0.602+00 overap

oW 119 150 1.87e+0] threshald

Plumc Sz 128 10 100840 avertap

BON 13T 200 1,11 0+08 threshald
PlamOUFI0TE 182 287 2 706+00 ovenap
P 184 2301 3 e+03 throshald
GALA 167 337 1 0fe+03 thiashald
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Protein families

Ffam: Ffam Home Page
Home Searchby Drowseby ftp  @Plam  Help

Pam b a lwge colecton of multicle ssquancs algrments and hidden Moy madels coviring many common pratein domans and familes, For each family in Pfam you canc

Viersion 160

® Lok at mutipe algrmeant;

* View ;congsn‘;mm almt‘E(MeS Movermbes 2004, 7677 famies
* Exarnire speces ditrbution

* Follow ks 1o othir databuses

* Viow knawn protein structurs 5 A ’
For mora infoemation on Pfam, on Lsing this ata, or on the changes betwaen Plam releases 15 and 16, chck hara.

Plam can be used to view the doman organisation of proteins. A typicd example & shown below. Notice that a single protein can belong to several Plam familes. gl Cov e PRamea | 7a%

- SOOUSNCE COverago Plamd @ 22%
o O & @& o e

T4% of proten sequences have ot least one match to Plam. This number i called the sequence coverage and is shown in the ple chart on the right.

Yiou Can ue the RSS foed 10 keep updated sbout
Ffarn ronasos

Pam & databuse of two parts, the frst & the curited part of PAm contaning over 7677 proten famies, To g PRm 3 morg comprehonsie covenag of known proters
wr automatcaly genorate 2 aunplemont caled PlamB. Thes contars a linge mmhn- aof small Farnders taken from the PROCOM databass that do not averlag with Pamea,
Hhongh of kwer quality Brarme farmies o b Lomd whan o Ean.A Trdss e

[LGa_][ Exampia |

Go_||_Examgle

@ 50000 irstmae (UK) You can read the Pfam paper:
T Qrsa) The Pfam Protein Famées Database Alex Ratemnan, Lachlan Coin, Richard Durbin, Robert O Finn, Violar Holich, Sam Griffithe-Jones, Alay khanna, Mhan Marshal,
it Moxon, Erk L. L. Sonnhammer, David 1. Studnolme, Conn Yeats and Sean R. Eddy. Muckic Acds Research(2004) Databass Issus 3200380141
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Wlinstitut National de la Recherche Aoronomioue: (France) SAER
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PSORT WWW Server

PSORT i a compiter program for the prediction +f protein localizanon stes m cells, It cecerves the sformation of an anuno acsd sequence and its source orgin, .8, Gram-negative bactena, as inputs. Then, it analyzes the mpu
nce by applying the stored nides for vanious sequence featares of known protein sorting signals. Finally, it reports the possiblity for the input protein to be localized at each candidate site with additional information

PSCORT is murrored at Tokye, Okazaki, and Peking

Diecember 1, 1998, Officsal release of the PSORT I packags
Tune 1, 1999, F. Makai moved to Tniv Tolyo

Detober 13, 1555, The Web server has been moved fom Osaka to Tokyo
March 11, 2001, Introduction of PSORT

September 23, 2001, Hew mémer site at Peking University

Diecemter 22, 2001, Distribution of caml-FSORT

Jammary 18, 2003, Replacing the training data for PSOKT I at Peking

February 72, 2003, Rebuilding the PEORT 1T 2erver at Taleye

e e e

Apd 16, 2003, Minor

e update of the top page

CONTENTS
PSORT IT (Recommended for animal’yeast sequences)

PSORT 11 Users' Manual

PSORT 11 Prediction

PSORT (O1d version; for bacterial/plant sequences)

PSORT (Detection of N-terminal sorting signals)

iPSORT Prediction
How to Obtain iPSORT (caml-iPSORT)

‘Other Information




