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» Collecting sequences

How to collect sequences?

= DNA sequencing by the Sanger method
ABI3730: 700-900bp per read

= DNA sequencing by the high-throuphput
approaches, the sequencing-by-synthesis (SBS)
(pyrosequencing; 454); Solexia

454: 400-500Mb per run and average 450bp in length
per read

d
Solexia: ~20Gb per run and 35bp in length per read; .
paried-end sequencing: paired-end (PE) libraries with -
inserts of PE ranging from 137-307bp ::

= DNA sequencing by chip F

i
d

Genotyping using Illumina technologies
mEmaoam



= cDNA sequencing of expressed genes by the
Sanger and the high-throuphput approaches
Coding and non-coding genes
= RNA sequencing by the high-throuphput
approaches
Non-coding small RNAs

= Protein sequencing by MS etc.



Sequence accuracy varies

The higher the level of accuracy required
in DNA sequences, the more time-
consuming and expensive the procedure

The first-pass sequences

m EST

m GSS

s HTG

GenBank does permit submission of raw
sequence data that have a high error rate
m An error rate as high as 1in 100



Submitting sequences to the
databases is easy

The International Nucleotide Sequence
Database Collaboration

m GenBank

= EMBL

= DDBJ

A database accession number is required to
publish the sequence

BankIt: an easy-to-use program with
graphic interface for sequence submissions



»» Storing sequences...

Introduction

2.1 Database : nucleotide sequences
2.2 Database : protein sequences

2.3 Databases : ‘genomics’

2.4 Databases : mutation/polymorphism
2.5 Database : protein domain/family
2.6 Databases : proteomics

2.7 Databases : 3D structure

2.8 Databases : metabolic

2.9 Databases : bibliographic

2.10 Databases : others
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What is a database ?

A collection of

= structured

m searchable (index) > table of contents
= updated periodically (release) - new edition

m cross-referenced (hyperlinks) - links with other db

data

Includes also associated tools (software)
necessary for db access, db updating, db
information insertion, db information deletion....

Data storage management: flat files, relational
databases...



Why biological databases ?

Exponential growth in biological data.

Data (genomic sequences, 3D structures, 2D
gel analysis, MS analysis, Microarrays....) are
no longer published in a conventional manner,
but directly submitted to databases.

Essential tools for biological research.



Some statistics

More than 1000 different 'biological’ databases

Variable size: <100Kb to >10Gb
= DNA:>106b
m Protein: 1 Gb
m 3D structure: 5 Gb
m Other: smaller

Update frequency: daily to annually

Usually accessible through the web (free |?)
m Fan's links:

= Biohunt:

m Google: http://www.google.com/


http://ibi.zju.edu.cn/bioinplant
http://www.expasy.org/BioHunt/

Some databases in the field of molecular biology...

AATDB, AceDb, ACUTS, ADB, AFDB, AGIS, AMSdb,
ARR, AsDb, BBDB, BCGD, Beanref, Biolmage,
BioMagResBank, BIOMDB, BLOCKS, BovGBASE,
BOVMAP, BSORF, BTKbase, CANSITE, CarbBank,
CARBHYD, CATH, CAZY, CCDC, CD4O0OLbase, CGAP,
ChickGBASE, Colibri, COPE, CottonDB, CSNDB, CUTG,
CyanoBase, dbCFC, dbEST, dbSTS, DDBJ, DGP, DictyDb,
Picty_cDB, DIP, DO6S, DOMO, DPD, DPInteract, ECDC,
ECGC, ECO2DBASE, EcoCyc, EcoGene, EMBL, EMD db,
ENZYME, EPD, EpoDB, ESTHER, FlyBase, FlyView,
GCRDB, GDB, GENATLAS, Genbank, GeneCards,
Genline, GenlLink, GENOTK, GenProtEC, GIFTS,
GPCRDB, GRAP, GRBase, gRNAsdb, GRR, GSDB,
HAEMB, HAMSTERS, HEART-2DPAGE, HEXAdb, HGMD,
HIDB, HIDC, HIVdb, HotMolecBase, HOVERGEN, HPDB,
HSC-2DPAGE, ICN, ICTVDB, IL2RGbase, IMGT, Kabat,
KDNA, KEGG, Klotho, LGIC, MAD, MaizeDb, MDB,
Medline, Mendel, MEROPS, MGDB, MGI, MHCPEP5
Micado, MitoDat, MITOMAP, MJDB, MmtDB, Mol-R-Us,
MPDB, MRR, MutBase, MycDB, NDB, NRSub, O-lycBase,
OMIA, OMIM, OPD, ORDB OWL, PAHdb, PatBase, PDB,
PDD, Pfam, PhosphoBase, PigBASE, PIR, PKR, PMD
PPDB, PRESAGE, PRINTS, ProDom, Prolysis, PROSITE,
PROTOMAP, RatMAP, RDP, REBASE, RGP, SBASE,
SCOP, SeqAnaiRef, SGD, SGP, SheepMap, Soybase,
SPAD, SRNA db, SRPDB, STACK, StyGene,Sub2D,
SubtiList, SWISS-2DPAGE, SWISS-3DIMAGE, SWISS-
MODEL Repository, SWISS-PROT, TelDB, TGN, tmRDB,
TOPS, TRANSFAC, TRR, UniGene, URNADB, V BASE,
VDRR, VectorDB, WDCM, WIT, WormPep, YEPD, YPD,
YPM, etc 1]



Categories of databases for Life Sciences

Sequences (DNA, protein)

Genomics

Mutation/polymorphism

Protein domain/family (- tools)
Proteomics (2D gel, Mass Spectrometry)
3D structure

Metabolism

Bibliography

'‘Others’ (Microarrays,...)



Sequences are stored using specified
formats

Ideal minimal content of a « sequence » db
m Sequences |

m Accession number (AC)

= Taxonomic data

m References

s ANNOTATION/CURATION

= Keywords

m Cross-references

= Documentation



Sequence Databases: some « technical » definitions

Data storage management:

m flat file: text file

= relational (e.g., Oracle, Postgres)

m object oriented (rare in biological field)

Flat file format:

fasta

GCG

NBRF/PIR

MSF....

standardized format ?



One sequence format can be
converted to another

READSEQ Online server in

SEQIO for UNIX machines

, ZJU


http://ibi.zju.edu.cn/

Examples of entries

A gene sequence

Arabidopsis thaliana disease resistance protein RPP4 (RPP4)
gene, complete cds

A genome or chromosome

Thermoplasma acidophilum, complete genome;
Arabidopsis thaliana chromosome 1, complete sequence

A protein structure
crystal Structure Of The Zinc Protease


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&list_uids=20270889&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&list_uids=16081186&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&list_uids=22330780&dopt=GenBank
http://www.ncbi.nlm.nih.gov/Structure/mmdb/mmdbsrv.cgi?form=6&db=t&Dopt=s&uid=16205

Sequence database : example
SWISS-PROT (flat file)

. ID EPO_HUMAN STANDARD; PRT; 193 AA.
Accession number AC P01588; QQUHAOQ; QOUEZ5; Q9UDZO0;
DT 21-JUL-1986 (Rel. 01, Created)
DT 21-JUL-1986 (Rel. 01, Last sequence update)
DT 20-AUG-2001 (Rel. 40, Last annotation update)
DE Erythropoietin precursor.
GN EPO.

OS Homo sapiens (Human).
Taxonomy OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
OC Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
OX NCBI_TaxID=9606;
RN [1]
RP SEQUENCE FROM N.A.
Reference RX MEDLINE=85137899; PubMed=3838366;
RA Jacobs K., Shoemaker C., Rudersdorf R., Neill S.D., Kaufman R.J.,
RA Mufson A., Seehra J., Jones S.S., Hewick R., Fritsch E.F.,
RA Kawakita M., Shimizu T., Miyake T.;
RT "lIsolation and characterization of genomic and cDNA clones of human
RT erythropoietin.";
RL Nature 313:806-810(1985).
Annotations CC -!- FUNCTION: ERYTHROPOIETIN IS THE PRINCIPAL HORMONE INVOLVED IN THE
(commenfs) CcC REGULATION OF ERYTHROCYTE DIFFERENTIATION AND THE MAINTENANCE OF A

CcC PHYSIOLOGICAL LEVEL OF CIRCULATING ERYTHROCYTE MASS.

CC -I- SUBCELLULAR LOCATION: SECRETED.

CC -I- TISSUE SPECIFICITY: PRODUCED BY KIDNEY OR LIVER OF ADULT MAMMALS
CcC AND BY LIVER OF FETAL OR NEONATAL MAMMALS.

CC -!I- PHARMACEUTICAL: Available under the names Epogen (Amgen) and

CC Procrit (Ortho Biotech).

DR EMBL,; X02158; CAA26095.1; -.

DR EMBL,; X02157; CAA26094.1; -.
Cross-references DR EMBL; M11319; AAA52400.1; -.

DR EMBL; AF053356; AAC78791.1; -.

DR EMBL; AF202308; AAF23132.1; -.

DR EMBL; AF202306; AAF23132.1; JOINED.

Keywords KW Erythrocyte maturation; Glycoprotein; Hormone; Signal; Pharmaceutical.



Sequence database: example (cont.)

FT  SIGNAL 1 27
FT  CHAIN 28 193 ERYTHROPOIETIN.
FT  PROPEP 190 193 MAY BE REMOVED IN PROCESSED PROTEIN.
FT  DISULFID 34 188
FT  DISULFID 56 60
i FT  CARBOHYD 51 51 N-LINKED (GLCNAC...).

Annotations FT  CARBOHYD 65 65 N-LINKED (GLCNAC...).

(features) FT  CARBOHYD 110 110 N-LINKED (GLCNAC...).
FT  CARBOHYD 153 153 O-LINKED (GALNAC...).
FT  VARIANT 131 132 SL -> NF (IN AN HEPATOCELLULAR
FT CARCINOMA) .
FT /FTId=VAR_009870.
FT  VARIANT 149 149 P -> Q (IN AN HEPATOCELLULAR CARCINOMA) .
FT /FTId=VAR_009871.
FT  CONFLICT 40 40 E -> Q (IN REF. 1; CAA26095).
FT  CONFLICT 85 85 Q -> Q0 (IN REF. 5).
FT  CONFLICT 140 140 G -> R (IN REF. 1; CAA26095).

* %

** o RHAREHHE R INTERNAL SECTION RS

**CL 7q22;
SQ SEQUENCE 193 AA; 21306 MW; C91FOE4C26A52033 CRC64;
Sequence MGVHECPAWL WLLLSLLSLP LGLPVLGAPP RLICDSRVLE RYLLEAKEAE NITTGCAEHC

SLNENITVPD TKVNFYAWKR MEVGQQAVEV WQGLALLSEA VLRGQALLVN SSQPWEPLQL
HVDKAVSGLR SLTTLLRALG AQKEAISPPD AASAAPLRTI TADTFRKLFR VYSNFLRGKL
KLYTGEACRT GDR

//



Sequence database: example

..a SWISS-PROT entry, in fasta/Pearson format:

>sp|P01588|EPO_HUMAN ERYTHROPOIETIN PRECURSOR - Homo sapiens (Human).
MGVHECPAWLWLLLSLLSLPLGLPVLGAPPRLICDSRVLERYLLEAKEAE
NITTGCAEHCSLNENITVPDTKVNFYAWKRMEVGQQAVEVWQGLALLSEA
VLRGQALLVNSSQPWEPLQLHVDKAVSGLRSLTTLLRALGAQKEAISPPD
AASAAPLRTITADTFRKLFRVYSNFLRGKLKLYTGEACRTGDR



Summary
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2.1 Database : nucleotide sequences

The main DNA sequence db are
EMBL (Europe)/GenBank (USA) /DDBJ (Japan)

There are also specialized databases for the different types of
RNAs (i.e. TRNA, rRNA, tm RNA, uRNA, etc...)

3D structure (DNA and RNA)

Others: Aberrant splicing db; Eucaryotic promoter db (EPD); RNA
editing sites, Multimedia Telomere Resource ......



Nucleotids and associated topics databases (Amos'links)

EMBL - EMBL Nucleotide sequence db (EBI)

Genbank - GenBank Nucleotide Sequence db (NCBI)
DDBJ - DNA Data Bank of Japan

dbEST - dbEST (Expressed Sequence Tags) db (NCBI)
dbSTS - dbSTS (Sequence Tagged Sites) db (NCBI)

NDB - Nucleic Acid Databank (3D structures)
BNASDB - Nucleic acid structure db from University of Pune

AsDb - Aberrant Splicing db

ACUTS - Ancient conserved untranslated DNA sequences db
Codon Usage Db

EPD - Eukaryotic Promoter db

HOVERGEN - Homologous Vertebrate Genes db

IMGT - ImMunoGeneTics db [Mirror at EBI]

ISIS - Intron Sequence and Information System

RDP - Ribosomal db Project

gRNAs db - Guide RNA db

PLACE - Plant cis-acting regulatory DNA elements db
PlantCARE - Plant cis-acting regulatory DNA elements db
sRNA db - Small RNA db

ssu rRNA - Small ribosomal subunit db

Isu rRNA - Large ribosomal subunit db

55 rRNA - 5S ribosomal RNA db

tmRNA Website

tmRDB - tmRNA dB

tRNA - tRNA compilation from the University of Bayreuth
URNADB - uRNA db

RNA editing - RNA editing site

RNAmod db - RNA modification db

SOS-DGBD - Db of Drosophila DNA sequences annotated with regulatory binding sites
TelDB - Multimedia Telomere Resource

TRADAT - TRAnscription Databases and Analysis Tools
Subviral RNA db - Small circular RNAs db (viroid and viroid-like)

MPDB - Molecular probe db
OPD - Oligonucleotide probe db
VectorDB - Vector sequence db (seems dead!)



EMBL/GenBank/DDBJ

These 3 db contain mainly the same informations
within 2-3 days (few differences in the format
and syntax)

Serve as archives containing all sequences (single
genes, ESTs, complete genomes, etc.) derived
from:

= Genome projects

m Sequencing centers

m Individual scientists

m Patent offices (i.e. European Patent Office, EPO)

Non-confidential data are exchanged daily

Currently: 18 x10° sequences, over 20 x10° bp;
Over the last 12 months the database size has tripled

Sequences from > 50'000 different species;



The tremendous increase in nucleotide sequences

EM BL dGTG...fir‘sT increase in data due to the PCR develobment ...

EMBL Database Divisions Release 63
Total: 8.26 Gbases

EMBL Database Growth

total nucleotides (gigabases)

Division

h
mnwiur

3
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Hi;, oughput genomes
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Gigabases mTG)

Gbases
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Year

0 Mus musculus
@ Caenorhabdits elegans
@ Rattus norvegicus

1980: 80 genes fully sequenced !




Categories/Qualities of nucleotid sequences

ESTs: single pass cDNA reads

GSS: Genome Survey Sequences
single pass genomic DNA sequences

HTG: 'Unfinished' DNA sequences generated by the high-throughput
sequencing centers



EMBL/GenBank/DDBJ

Heterogeneous sequence length: genomes,
variants, fragments...

Sequence sizes:
= max 300'000 bp /entry (! genomic sequences, overlapping)
= min 10 bp /entry

Archive: nothing goes out -> highly redundant |

full of errors: in sequences, in annotations, in CDS
attribution....

no consistency of annotations; most annotations
are done by the submitters; heterogeneity of the
quality and the completion and updating of the
informations



Nucleotide sequences _v_l I Go

BL-EBI

European Bioinformatics Institute

About EBI Research Services Toolbox Databases Downloads Submissions

EMBL-NUCLEOTIDE SEQUENCE DATABASE

EMBL == Submit to the Database

NUCLEOTIDE
szQueNce

Submission of sequence information to the nucleotide sequence database prior to publication has
- Index become standard practice. A unique accession number is assigned by the database which
permanently identifies the sequence submitted. The database accession number should be
included in the manuscript, preferably on the first page of the journal article, or as required by

- Documentation individual journal procedures. This procedure ensures availability and distribution of new sequence
data in a timely fashion.

© Access

* News
* Submission \ The preferred submission tool is wehin
* Group Info + Check sequence for vector contamination (help)
. Conitact 8l * Webin - WWW Submission System (help)
+ Updating EMBL Entries (help)

* Webin-Align (help)

Documentation

* Information for Submitters (including alignments, genome projects and bulk submissions)
* The DDBJ/EMBL/GenBank Feature Table Definition
* Sequin (including instructions for downloading)



EMBL entry: example

ID
XX
AC
XX
sV
XX
oT
bT
XX
DE
XX
KwW
XX
0os
oc
oc
XX
RN
RP
RX
RA
RA
RA
RT
RT
RL
XX
DR
DR
DR
XX

HSERPG standard: DNA: HUM; 3398 BP.
X02158;
X02158.1

13-JUN-1985 (Rel. 06, Created)
22-JUN-1993 (Rel. 36, Last updated, Version 2)

Human gene for erythropoietin
erythropoietin; glycoprotein hormone: hormone; signal peptide.

Homo sapiens (human)

Eukaryota; Metazoa: Chordata: Craniata; Vertebrata: Euteleostomi; Mammalia:

Eutheria; Primates; Catarrhini; Hominidae; Homo.

[1]

1-3398

MEDLINE:; 85137899.

Jacobs K., Shoemaker C., Rudersdorf R., Neill S.D., Kaufman R.J.,
Mufson A., Seehra J., Jones S.S., Hewick R., Fritsch E.F., Kawakita M.,
Shimizu T., Miyake T.;

Isolation and characterization of genomic and cDNA clones of human
erythropoietin;

Nature 313:806-810(1985).

GDB; 119110; EPO.
GDB; 119615; TIMP1.
SWISS-PROT: P01588; EPO_HUMAN.

keyword

taxonomy

references

Cross-references



EMBL entry (cont.)

Data kindly reviewed (24-FEB-1986) by K. Jacobs

FH Key Location/Qualifiers
FH
FT source 1..3398
FT /db_xref=taxon:9606
FT /organism=Homo sapiens
FT mRNA join(397..627,1194..1339,1596..1682,2294..2473,2608..3327)
FT ¢Ds Join(615..627,1194..1339,1596..1682,2294..2473,2608..2763)
FT /db_xref=SWISS-PROT:P01588
FT /product=erythropoietin
FT /protein_id=CAA26095.1
FT /translation=MGVHECPAWLWLLLSLLSLPLGLPVLGAPPRLICDSRVLQRYLLE C D S
FT AKEAENITTGCAEHCSLNENITVPDTKVNFYAWKRMEVEQQAVEVWQGLALLSEAVLRG .
FT QALLVNSSQPWEPLQLHVDKAVSGLRSLTTLLRALGAQKEATSPPOAasaarLRTTAD  COdING Sequence
FT TFRKLFRVYSNFLRGKLKLYTGEACRTGDR
FT mat_peptide join(1262..1339,1596..1682,2294..2473,2608..2763)
FT /product=erythropoietin
FT sig_peptide  join(615..627,1194..1261)
FT exon 397..627
FT /number=1
FT intron 628..1193
FT /number=1
FT exon 1194..1339
FT /number=2 .
FT intron 1340..1595 annotation
FT /number=2
FT exon 1596..1682
FT /number=3
FT intron 1683..2293
FT /number=3
FT exon 2294..2473
FT /number=4
FT intron 2474..2607
FT /number=4
FT exon 2608..3327
FT /note=3' untranslated region
FT /number=5
XX sequence
SQ Sequence 3398 BP; 698 A; 1034 C: 991 G: 675 T: O other;
agcttctggg cttccagacc cagctacttt gcggaactca gcaacccagg catctctgag 60

fctcegeecca agaccgggat gececcecccagg aggtgtccgg gageccagee tttcccagat 120



GenBank entry: same entry

LOcCUs HSERPG 3398 bp DNA PRT 22-JUN-1993

DEFINITION Human gene for erythropoietin.

ACCESSION X02158

VERSION X02158.1 6I:31224

KEYWORDS erythropoietin; glycoprotein hormone; hormone; signal peptide.

SOURCE human.

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Vertebrata; Mammalia; Eutheria;
Primates; Catarrhini; Hominidae: Homo.

REFERENCE 1 (bases 1 to 3398)

AUTHORS Jacobs,K., Shoemaker,C., Rudersdorf,R., Neill,5.D., Kaufman,R.J.,
Mufson,A., Seehra,J., Jones,S.S., Hewick,R., Fritsch,E.F.,
Kawakita,M., Shimizu,T. and Miyake,T.

TITLE Isolation and characterization of genomic and cDNA clones of human
erythropoietin

JOURNAL Nature 313 (6005), 806-810 (1985)

MEDLINE 85137899

COMMENT Data kindly reviewed (24-FEB-1986) by K. Jacobs.

FEATURES Location/Qualifiers

source 1..3398
/organism="Homo sapiens"
/db_xref="taxon:9606"

mRNA join(397..627,1194..1339,1596..1682,2294..2473,2608..3327)
exon 397..627
/number=1
sig_peptide join(615..627,1194..1261)
cbs Join(615..627,1194..1339,1596..1682,2294..2473,2608..2763)

/codon_start=1

/product="erythropoietin"

/protein_id="CAA26095.1"

/db_xref="6I:312304"

/db_xref="SWISS-PROT:P01588"
/translation="MGVHECPAWLWLLLSLLSLPLGLPVLGAPPRLICDSRVLQRYLL
EAKEAENITTGCAEHCSLNENITVPDTKVNFYAWKRMEVGQQAVEVWQGLALLSEAVL
RGQALLVNSSQPWEPLQLHVDKAVSGLRSLTTLLRALGAQKEAISPPDAASAAPLRTI



GenBank entry (cont.)

intron

exon
mat_peptide
intron

exon

intron

exon

intron

exon

BASE COUNT
ORIGIN

TADTFRKLFRVYSNFLRGKLKLYTGEACRTGDR"
628..1193
/number=1
1194..1339
/number=2
join(1262..1339,1596..1682,2294..2473,2608..2760)
/product="erythropoietin"
1340..1595
/number=2
1596..1682
/number=3
1683..2293
/number=3
2294..2473
/number=4
2474..2607
/number=4
2608..3327
/note="3"' untranslated region"
/number=5
698 a 1034c 991g 675+t

1 agcttctggg cttccagacc cagetacttt gcggaactca gcaacccagg catctctgag
61 tctccgecca agaccgggat geccecccagg aggtgtccgg gageccagec tttcccagat
121 agcagctecg ccagtcccaa gggtgegeaa ccggetgeac tececteceg cgacccaggg
181 cccgggagea geccccatga cccacacgea cgtetgecage ageccegtca geccecggage
241 ctcaacccag gegtectgee cctgetetga ccccgggtgg cecectaccee tggegacece



EMBL: The Genome divisions

http://www.ebi.ac.uk/genomes/
: .
BL-EBI

uropean Bioinformatics Institute

EBI Home About EBI Research Services Toolbox Databases Downloads Submissions
GEMOMES
Description Chromosomes Proteins
: : : : Y R T e I II III IV V
Archaea Arabidopsis thaliana complete genome (source MIPS) e e = == = =
- Bacteria -
S / lCaenorhabdms elegans complete genome I-v, X Fasti
* Eukaryota .
o lDrosophﬂa melanogaster complete genome X,2-4,Y Fastl
- Organelles 1 11 III T T I1I
- Phages L vi |IV ¥ vi
. Encephalitozoon cuniculi complete genome VII VIII IX |[|VII VIII IX
* Plasmids e s e = e
Viroids F = o
- Viruses % % % g 1%
Other Links ; ; 11 12 13 14 15
el Homo sapiens complete genome: Ensembl project data % g Z}S( Z—i 20
- Fasta3 Server [y o
- Genomes MOT Saccharomyces cerevisiae strain S288C complete genome |I-XVI Fasti

I I I

Schizosaccharomyces pombe strain 972h- complete genome



% NCBI Genome Sequencing
s

Chrast 3 5203 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X ¥

Search I Nucleotide v l for I EJJ

Human Genome Human Genome SequenCing

Resources
Sequencing Progress
Genome Project 31 Dec, 2001

Sequencing centers Draft 34.8%

NI LD

Current progress 'i‘ Finished =0 63.0%
e t B g
y LU O4dla E g
= s & Total 97 8%
Mapiiewer =) ol ota 8%
1 4 5 10 12
e Assumptions and
et additional
A & statistics...
JAHERd0GH
_ I exof ?)/:
16 A7 48 18: 20 21 22 X=X

Chromosome 21

B >1000kb [@ 250-1000kb [ <250 kb nature

[0 draft sequence heterochromatin

.
w

What's New

Counting odm from 21

26 June 2000 The International Human ==

Genome Sequencing Consortium Announces e
the "Working Draft" of the Human Genome. 9 May, 2000
More...

Finished: The clone insert is

contiguously sequenced with
high quality standard of error
rate of 0.01%. There are
usually no gaps in the sequence.



Nucleotid databases
and
« associated » genomic projects/databases

Problem:
Redundancy = makes Blasts searches of the complete
databases useless for detecting anything behond the closest homologs.

Solutions:
- assemblies of genomic sequence data (contigs) and corresponding RNA and
protein sequences -> dataset of genomic contigs, RNAs and proteins

- annotation of genes, RNAs, proteins, variation (SNPs), STS markers,
gene prediction, nomenclature and chromosomal location.

- compute connexions to other resources (cross-references)

Examples: RefSeq/Locus link (drosophila, human, mouse, rat and zebrafish),
TIGR (microbes and plants), EnsEMBL (Eukaryota)...



<3 NCBI LocusLink %\::’:__
Pubhied Entrez BLAST Qi AX0N0r

Search [Losustine =] Display|eriet - Organism: a1 =]
Query:| o] tea]

View |HsEPOR »| One of 1 Loci  Save All Loci |
ABCDEFGHI JKLMNOPOQRSTUWVWXY Z

Structure

| | N AL
Click to Display mEMNA-Genomic Alignments (spanning 6544 bps)

[ rue S nceven! wiceve

| Homo sapiens Official Gene Symbol and Name (HGNC
EPOR: erythropoietin receptor
LocusID: 2057

Overview ?
RefSeq Summary: The erythropotetin receptor 18 a member of the
cytokine receptor family. Upon erythropoietin binding, the ervthropoietin
receptor activates Jak2 tyrosine kinase which activates different
intracellular pathways mcluding: Ras/AP kinase, phosphatidylinositel

3-lunaze and STAT transcription factors, The stmulated erythropotetin I
receptor appears to have arole in erythroid cell survival Defects in the O C us | n e ;eq

erythropoietn receptor may produce erythroleukemia and famihal

erythrocytosis E 1- h . .r . 1-
Proteome Summary: Erythropoietin receptor, member of the cytokine r‘y r‘ o p o I I n r. ec e p O r'
receptor superfamily
Locus Type: gene with protemn preduct, function known or inferred
Product: erythropoletin receptor precursor

Function Submit GeneRTF All Pubs ?

Phenotype: E: ocytosis, familial
GeneRTF: Gene References into Function:
12118052 » finctional significance of expression in breast cancer

12027850 » evidence for pY429p 1431 being a new high affinity
binding site for 20C3-3 on the EpoR

11884148 = Amine acid determinants of beta-hairpin conformation
in erythropoeitin receptor agonist peptides derived from
a phage dizplay library

12021184 » The extracellular binding site for EEP is now

characterized. The site is located in the membrane
prozimal, extracellular part of the receptor. ERT binds
to a region on the EPOR that contains the same
sequence as ERF

Gene Ontology™:

Term Evidence Source Pub
« signal transduction NE Proteome
+ erythropoietin receptor E Proteome  pm
« integral plasma membrane proten E Proteome pm
Other Ontologies:

Term Evidence Source Pub

« Differentiation

+ Dendrite

« Other developrment

+ Cell fate specification

Proteome  pm
Proteome  pm
Proteome  pm
Proteome  pm
Proteome  pm
Proteome  pm
Proteome  pm

« Integral membrane
+ Cell body (sotna)
+ Receptor (signalling)

ATEdATE



Relationships ?
Mouse Homology MMaps:

NCBI vs. MGD 9500c  Epor Hs Mm
UCEC vs. MGED 9500c  Epor Hs Mm

NCBIvs. EST-based FH Map 17 843.52 cR AF237669 Hs Mm

Map Information ?
Chromosome: 19 my
Cytogenetic: 19p13.3-pl13.2 RefSeq
Markers: Chr. 19 01951015 D1951015  my

Chr. 19 BH17696 my
Chr. - GDE: 196998
Chr. - GDE:250953
Chr. - GDEB:250955
Chr. - GDEB:266625

NCBI Reference Sequences (RefSeq) ?

Category: REVIEWED
mBNA: ML 000121
Protein: WP 000112 erythropoietin receptor precursor BL

GenBank Source: }M60453 WTE535

Category: NUEI Genome Annotation

G i T 011176 gb sv mv ev mm

Contig:

Annotated transcripts/proteins for this locus:

Evidence: suppotted by alignmernt with

both mRITA and ESTs (3)

mRNA: ML 000121

Protein: NP 000112 BL
GenBank Sequences ?

Hucleotide Type Protein

MTE535 g AKB52393 BL

77244 g AKBS23ID BL

545332 g AAB232T] BL

AR 074082 m BABE4308 BL

1434586 m ALA52401 BL

160458 m AL B52403 BL

57282 m CAA40550 BL

Ha7671 m CAABE260 BL
Additional Links ?

« OB 132171
* TUniGGene: Hs 127826
* GeneCards

ToTop

Juestions or Comments?
“Write to the NCBI Service Desk

Digclaimer  Privacy statement




2.2 Database : protein sequences

SWISS-PROT: created in 1986 (A.BCliI"OCh) http://www.expasy.org/sprot/

TrEMBL: created in 1996; complement fo SWISS-PROT; derived
from EMBL CDS translations (« proteomic » version of EMBL)

PIR-PSD: Protein Information Resources

Genpept: « proteomic » version of GenBank

Many specialized protein databases for specific families or groups
of proteins.

= Examples: AMSDb (antibacterial peptides), GPCRDB (7 TM
receptors), IMGT (immune system) YPD (Yeast) eftc.


http://pir.georgetown.edu/

SWISS-PROT

Collaboration between the SIB (CH) and EMBL/EBI
(UK)

Fully annotated (manually), non-redundant, cross-
referenced, documented protein sequence database.

~113 '000 sequences from more than 6'800 different
species; 70 '000 references (publications); 550 ‘000
cross-references (databases); ~200 Mb of
annotations.

Weekly releases; available from about 50 servers
across the world, the main source being ExXPASyY



TrEMBL (Translation of EMBL)

It is impossible to cope with the quantity of newly
generated data AND to maintain the high quality of
SWISS-PROT -> TrEMBL, created in 1996.

TrEMBL is automatically generated (from annotated
EMBL coding sequences (CDS)) and annotated using
software tools.

Contains all what is not in SWISS-PROT.
SWISS-PROT + TrEMBL = all known protein sequences.

Well-structured SWISS-PROT-like resource.



The simplified story of a SWISS-PROT entry

Some data are not submitted to the public databases !

CDNAS geno mes QT (delayed or cancelled...)
Py « Automated »
EMBLneW EMBL » Redundancy check (merge)
CDS » Family attribution (InterPro)
<= | « Annotation (computer)

TrEMBLnew —. TrEMBL |« Manual »

- Redundancy (merge, conflicts)
- Annotation (manual)
I + SWISS-PROT tools (macros...)

- SWISS-PROT documentation

- Medline
SWISS-PROT * Databases (MIM, MGD....)

* Brain storming

v

Once in SWISS-PROT, the entry is no more in TrEMBL, but still in EMBL (archive)

CDS: proposed and submitted at EMBL by authors or by genome projects (can be experimentally
proven or derived from gene prediction programs). TrEMBL neither translates DNA sequences, nor
uses gene prediction programs: only takes CDS proposed by the submitting authors in the EMBL entry.



taxonomy

references

Line code Content

S5Q
//

Identification
Accession number(s)
Date

Description

Gene name(s)
Organism species
Organelle

Organism classification
Reference number
Reference position
Reference comment(s)

Reference cross-reference(s)

Reference authors
Reference title

Reference location
Comments or notes

Database cross-references

Keywords
Feature table data
Sequence header
Amino Acid Sequence
Termination line

Occurrence in an entry

One; starts the entry
One or more
Three times
One or more
Optional
One or more
Optional
One or more
One or more
One or more
Optional
Optional
One or more
Optional
One or more
Optional
Optional
Optional
Optional
One
One
One; ends the entry

Lines in which you may find ‘manual-annotated' information



Entr‘y name » .0 rcon o
AcceSSion ——ppic  075144; QSNRQ
pT

a Swiss-Prot entry...
overview

SWISS-PROT: O75144

MiceFrat - a user-friendl) his SWISS-PROT entry

STANDARD; FRT; 302 AL,

15-JUL-1999 (Rel. 38, Created)

number DT 16-0CT-z2001 (Rel. 40, Last secuence update)
DT  01-MAR-2002 (Rel. 41, Last annotation update)

DE ICOS ligand precursor (BY howmolog 2) (B7-HZ) (B7-like protein G150)
DE (B7-related protein-1] (B7RP-1).

GH ICOSL OR B7HZ ©OR E7RP1 OR EKILAODESS.

03 Homo sapiens (Huwan) .

ac Eukaryota: Metazoa: Chordarta:; Craniata: Vertebrata: Eurteleoscomis

oc Marmalia: Eutheris; Primates; Catarrhini; Hominidae; Howo.

OX  NCEI_TaxID=0606:

FN [1]1

RF SEQUENCE FROM MN.A. (ISOFORM 1).

RC TISSUE=Dendritic cell;

RX  MEDLINE=20477846; PubMed=11023515; [NCEI, ExPASy, EBEI, Istael, Japan]
RL Wang 5., Zhu G., Chapoval A.I., Dong H., Tamada K., Ni J., Chen L.;
RT "Costimulation of T cells by E7-HZ, a BE7-like molecule that binds

RT LCos.";

RL Elood 96:2805-28135 (2000) .

FN [zl

RF SEQUENCE FROM N.A. (ISOFORM 1), AND CHARACTERIZATION.

RC  TISSUE=Peripheral blood lymphocytes;

FZ  MEDLINE=2046501%9; PubMed=11007762:; [NCBEI, ExPASy, EBI, Israsl, Japan]
38 Foshinaga 5.K., Zhang M., Pistillo J., Horan T., Khare 3.D., Miner E.,
R4 Sonnenberg M., Boone T., Brankow D., Dai T., Delaney J., Han H.,

R Hui 4., Kohno T., Manoukian R., Whoriskey J.5., Coccia M.A4.;

RT "Characterization of & nev human BE7-related protein: B7RP-1 is the
RT ligand to the co-stimulatory protein ICOS.";

RL Int. Immunol. 12:1435-1447(2000) .

BN [3]

RF SEQUENCE FROM MN.A. (ISOFORM 2).

RC TISSUE=Leukocyte;

RZ MEDLIME=Z0126021; PubMed=10857606; [NCEI, ExPASy, EBI, Israel, Japan]
R Ling V., Wu P.W., Finnerty H.F., Bean E.M., Spaulding V., Fouser L.A4.,
Ri  Leonard J.P., Hunter 3.E., Zollner R., Thomas J.L., Miyashiro J.8.,
R Jacobs K.L., Collins M.:

RT fIdentification of GLS0, a nowel BE7-like protein that functionally
RT binds to ICOS receptor.”:

RL J. Imwunol. 164:1653-1657(2000) .

BN [4]

RF SEQUENCE FROM N.A.

RC TISSUE=EBrain;

RZ MEDLIME=954035580; PubMed=5734511; [NCEI, ExPASy, EEI, Israel, Japan]
R Ishikawa K.-I., Nagase T., Suyama M., MNivajima N., Tanaka 4.,

RA Kotani H., Mowura M., Ohara O.:

RT "Prediction of the coding seguences of unidentified hwwan genes. Z.
ET The complete secquences of 100 new cDNA clones from brain wvhich can
RT code for large proteins in vitro.";

RL DNA Res. 5:169-176(1998) .

BN [5]

EP SEQUENCE FROM MN.A. (ISOFORHM 2).

R Ling V., Dunussi-Joannopolulos E.;
RT "G150 molecules and uses therefor.:
RL Patent nuwber WOD121796, 29-MAR-2001.

cc

—!-= FUNCTION: LIGAND FOR THE T-CELL-SPECIFIC CELL SURFACE RECEPTOR

sequence

CcC ICOZ. ACT® A% A COSTIMULATORY SIGNAL FOR T-CELL PROLIFERATICN AND
cc CYTOKINE SECRETICN; INDUCES ALSO B-CELL PROLIFERATICH AND

cc DIFFERENTIATION IWNTO PLASMA CELLS. COULD PLAY AWM TMPORTAMT ROLE IMN
ce MEDIATING LOCAL TISSUE RESPONSES TOQ INFLAMMATORY CCNDITICHS, AS

cc WELL &% IN MODULATIMG THE SECONDARY IMMUNE RESPCHNSE EBY CO-

cc STIMULATING MEMORY T-CELL FUWCTION (BY SIMILARITY).

cc SUBCELLULAR LOCATICHN: Type I membrane protein (By similarity).

cc ALTERNATIVE PRODUCTS: AT LEAST 2 I3OFORM3: 1 (3HOWN HERE) AND 2:
CcC ARE PRODUCED BEY ALTERMATIVE SPLICING.

cc —!= TISSUE SPECIFICITY: ISOFORM 1 IS WIDELY EXFRESSED (BRLIN, HELRT,
cc KIDNEY, LIVER, LUNG, PAWCRELS, PLACENTA, SEELETAL MUSCLE, BCME

ce MARROW, COLCN, OVARY, PROSTATE, TESTIS, LYMPH NODES, LEUKQCYTES,
cc SPLEEN, THYMUS ALND TOMSIL), WHILE ISOFORM 2 IS DETECTED CMLY IM
CcC LYMPH NODESZ, LEUROCYTES AND SPLEEN.

cc —!= INDUCTION: CONSTITUTIVE EXPRESSION IS FURTHER ENHANCED BY

cc TREATMENT WITH TWF-ALPHA IN PERIPHERAL BLOOD B-CELLZ AND

cc MONOCYTES, WHILE IT IS DECREASED IN DENDRITIC CELLS.

cc —!- SIMILARITY: EELCNGS TO THE IMMUNOGLOBULIN SUPERFAMILY. BTM/MOG

cC SUBFAMILY.

cc SIMILARITY: CONTAINS 1 IMMUMOGLOBULIN-LIKE V-TYPE DOMLIM.

cC SIMILARITY: CONTAINS 1 IMMUNOGLOEULIN-LIKE C2-TYPE DONAIN.

cC CAUTION: Ref.4 seguence differs frow that shown in position 300

cC onward for an unknown reason.

cC

cC This SWIZS-PROT entry is copyright. It is produced through a collaboration
cc between the 3wiss Institute of Bioinformatics and the EMEL outstation -
cC the European Bioinformatics Institute., There are no restrictions on  its
cC use by non-profic institutions as long &s its content i3 in no  way
cC modified and this statement is not removed. Usage by and for commercial
cC entities requires & license agreement (See http://wuw.ish-sib.ch/announce/
cC or send an email to licenseB@isb-szib.ch).

cC

DR EMBL; AF153028; AAF34739.1; -. [EMBL / GenBank / DDBEJ] [CoDingSequence]
DR EMBL; AF2B859028; AAGO1176.1; —. [EMEL / GenBank / DDEJ] [CoDingSequence]
DR EMBL; AF216749; AAK16241.1; —. [EMEL / GenBank / DDBJ] [CoDingSequence]
DR EMBL; ABO14553; BAA31628.1; ALT SEQ. [EMBL / GenBank / DDBJ] [CoDingSecuence]
IR EMBL; AX100595; CAC36465.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]
DR MIM; 605717; -. [HCEL / EBI]

DR Genecards: ICOSL.

DR Genelynx; ICOZL.

DR Ensewial; 075144,

IR InterPro; IPROD359%: Ig.

DR InterPro; IPROO3006; Ig MHC.

DR InterPro; IPROOSA00; Tg like.

IR InterPro; Graphical view of domain structure.

DR PFOOD47;

DR 3M00403;

DR SMART: SMOO0410:; IG like: 1.

DR ProDow [Dowain structure / List of seqg. sharing at least 1 domain]

DR ELOCES; 075144,

DR ProtoMap; 075144.

DR PRESAGE: 075144

DR DIP; ©75144.

DR HodBase; 075144,

IR HUGE; KIAADESE: —.

DR SWISS-2DPAGE; GET REGICN OM 2D PAGE.

K E-cell activation; Immune response: Glycoprorcein:

K Immunoglobulin domain; Jignal; Transmembrane; Multigene family:

KW Alternative splicing.

FT STIGNAL i 15 POTENTIAL.

FT CHAIN 139 302 ICOS LIGAND.

FT DOMATN hE=) 256 EXTRACELLULAR (POTENTIAL) .

FT TRANSHEM 287 277 POTENTIAL.

FT DOMAIN 278 30z CYTOPLASMIC (POTENTIAL) .

FT DOMATN 30 izno IG-LIKE ¥W-TYPE DOMAIN.

FT DOMAIN 151 223 IG-LIKE CZ-TYPE DOMAIN.

FT DISULFID 37 113 POTENTILAL.

FT DISULFID 158 216 POTENTIAL.

FT CARBOHYD 7o o MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 137 137 W-LINKED (GLCMNAC...) (POTENTIAL).

FT CARBOHYD 173 173 N-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 186 186 MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 225 225 W-LINKED (GLCMNAC...) (POTENTIAL).

L RoBLL oo o L Sl RN T2V ]

S0 SEQUENCE 30z Lk; 33349 MW; 647934EZ1BSSE34L CRCE4;

MRLGIPGLLF LLF3SLRADT QEKEVRAMVG SDVELSCACP EGERFDLNDV TVYUWOQTSESK
TVWTYHIPON SSLENVDSRY FNRALMSPAG MLRGDFILRL FNWTPQDEQE FHCLVLSQSL
GFQEVLSVEV TLHVAANFSV PVVSAPHSPS QDELTFTCTS INGYPRPNVY WINKTDMNSLL
DQALONDTVF LNMRGLYDVV SVLRIARTPS VNIGCCIENV LLQONLTVGS QTGHMDIGERD
KITENFVSTG EFNLATUSIL AVLCLLVVVAL VAIGWWCRDR CLQHITAGAW AVSPETELTG
i

I



Protein name

SWISS-PROT: O75144

MiceFraf - a user-friendly view af this SWISS-PROT entry

i ICOL_HUMAM STANDARD; FRT; 302 AL,

ac 075144; Q9MNRO1: Q9HD1S:

DT 15-JUL-1992 (Rel. 38, Created)

DT 16-0CT-2001 (Rel. 40, Last segquence update]

DT  01-MAR-2002 (Rel. 41, Last annotation update)

DE ICOS ligand precursor (BY howmolog 2) (B7-HZ) (B7-like protein G150)

.iE (B7-related protein-1] (B7RP-1).

G _—>GN ICOSL OR E7H2 oOR B7RP1 OR EIAA0SS
ene name =

Taxonomy

Homo sapiens (Huwan) .
ac Eukaryota: Metazoa: Chordarta:; Craniata: Vertebrata: Eurteleoscomis
oc Marmalia: Eutheris; Primates; Catarrhini; Hominidae; Howo.
O MNCEI TaxID=9606:

FN [1]1

RF SEQUENCE FROM MN.A. (ISOFORM 1).

RC TISSUE=Dendritic cell;

RX  MEDLINE=20477846; PubMed=11023515; [NCEI, ExPASy, EBEI, Istael, Japan]
RL Wang 5., Zhu G., Chapoval A.I., Dong H., Tamada K., Ni J., Chen L.;
RT "Costimulation of T cells by E7-HZ, a BE7-like molecule that binds

RT LCos.";

RL Elood 96:2805-28135 (2000) .

FN [zl

RF SEQUENCE FROM N.A. (ISOFORM 1), AND CHARACTERIZATION.

RC  TISSUE=Peripheral blood lymphocytes;

FZ  MEDLINE=2046501%9; PubMed=11007762:; [NCBEI, ExPASy, EBI, Israsl, Japan]
38 Foshinaga 5.K., Zhang M., Pistillo J., Horan T., Khare 3.D., Miner E.,
R4 Sonnenberg M., Boone T., Brankow D., Dai T., Delaney J., Han H.,

R Hui 4., Kohno T., Manoukian R., Whoriskey J.5., Coccia M.A4.;

RT "Characterization of & nev human BE7-related protein: B7RP-1 is the
RT ligand to the co-stimulatory protein ICOS.";

RL Int. Immunol. 12:1435-1447(2000) .

BN [3]

RF SEQUENCE FROM MN.A. (ISOFORM 2).

RC TISSUE=Leukocyte;

RZ MEDLIME=Z0126021; PubMed=10857606; [NCEI, ExPASy, EBI, Israel, Japan]
R Ling V., Wu P.W., Finnerty H.F., Bean E.M., Spaulding V., Fouser L.A4.,
Ri  Leonard J.P., Hunter 3.E., Zollner R., Thomas J.L., Miyashiro J.8.,
R Jacobs K.L., Collins M.:

RT fIdentification of GLS0, a nowel BE7-like protein that functionally
RT binds to ICOS receptor.”:

RL J. Imwunol. 164:1653-1657(2000) .

BN [4]

RF SEQUENCE FROM N.A.

RC TISSUE=EBrain;

RZ MEDLIME=954035580; PubMed=5734511; [NCEI, ExPASy, EEI, Israel, Japan]
R Ishikawa K.-I., Nagase T., Suyama M., MNivajima N., Tanaka 4.,

RA Kotani H., Mowura M., Ohara O.:

RT "Prediction of the coding seguences of unidentified hwwan genes. Z.
ET The complete secquences of 100 new cDNA clones from brain wvhich can
RT code for large proteins in vitro.";

RL DNA Res. 5:169-176(1998) .

BN [5]

EP SEQUENCE FROM MN.A. (ISOFORHM 2).

R Ling V., Dunussi-Joannopolulos E.;
RT "G150 molecules and uses therefor.:
RL Patent nuwber WOD121796, 29-MAR-2001.

cc
[
cc
cc
ce
cc
cc
cc
cc
[
cc
cc
ce
cc
[
cc
cc
cc
cc
cC
cc
cc
cc
cc
cc
cc
cc
cC
cc
cc
cc
cc
cC
DR
IR
DR
DR
IR
DR
DR
DR
DR
IR
DR
DR
IR
DR
DR
DR
DR
IR
DR
DR
DR
DR
IR
DR
K
KW
KW
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
30

I

—!-= FUNCTION: LIGAND FOR THE T-CELL-SPECIFIC CELL SURFACE RECEPTOR
ICOZ. ACT® A% A COSTIMULATORY SIGNAL FOR T-CELL PROLIFERATICN AND
CYTOKINE SECRETICN; INDUCES ALSO B-CELL PROLIFERATICH AND
DIFFERENTIATION IWNTO PLASMA CELLS. COULD PLAY AWM TMPORTAMT ROLE IMN
MEDIATING LOCAL TISSUE RESPONSES TOQ INFLAMMATORY CCNDITICHS, AS
WELL &% IN MODULATIMG THE SECONDARY IMMUNE RESPCHNSE EBY CO-
STIMULATING MEMORY T-CELL FUWCTION (BY SIMILARITY).

SUBCELLULAR LOCATICHN: Type I membrane protein (By similarity).

ALTERNATIVE PRODUCTS: AT LEAST 2 I3OFORM3: 1 (3HOWN HERE) AND 2:

ARE PRODUCED BEY ALTERMATIVE SPLICING.

—!= TISSUE SPECIFICITY: ISOFORM 1 IS WIDELY EXFRESSED (BRLIN, HELRT,
KIDNEY, LIVER, LUNG, PAWCRELS, PLACENTA, SEELETAL MUSCLE, BCME
MARROW, COLCN, OVARY, PROSTATE, TESTIS, LYMPH NODES, LEUKQCYTES,
SPLEEN, THYMUS ALND TOMSIL), WHILE ISOFORM 2 IS DETECTED CMLY IM
LYMPH NODESZ, LEUROCYTES AND SPLEEN.

—!= INDUCTION: CONSTITUTIVE EXPRESSION IS FURTHER ENHANCED BY
TREATMENT WITH TWF-ALPHA IN PERIPHERAL BLOOD B-CELLZ AND
MONOCYTES, WHILE IT IS DECREASED IN DENDRITIC CELLS.

—!- SIMILARITY: EELCNGS TO THE IMMUNOGLOBULIN SUPERFAMILY. BTM/MOG

SUBFAMILY.

SIMILARITY: CONTAINS 1 IMMUMOGLOBULIN-LIKE V-TYPE DOMLIM.

SIMILARITY: CONTAINS 1 IMMUNOGLOEULIN-LIKE C2-TYPE DONAIN.

CAUTION: Ref.4 seguence differs frow that shown in position 300

onward for an unknown reason.

This SWIZS-PROT entry is copyright. It is produced through a collaboration
between the 3wiss Institute of Bioinformatics and the EMEL outstation -
the European Bioinformatics Institute., There are no restrictions on  its
use by non-profic institutions as long &s its content i3 in no  way
modified and this statement is not removed. Usage by and for commercial
entities requires & license agreement (See http://wuw.ish-sib.ch/announce/
or send an email to licenseB@isb-szib.ch).

EMBL; AF158028; ARF34739.1; —. [EMBL / GenBank / DDBJ] [CoDingSequence]
EMEL; AFZB9028; AAGO1176.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]
EMBL; AF216743; LLE16241.1; -. [EMBL / GenBank / DDBJ] [CoDingSequence]
EMEL; ABO14553; BAA31625.1; ALT SEQ. [EMBL / GenBank / DDBJ] [CoDingSecuence]
EMBL; AX100595; CAC36465.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]

MIM; 605717; -. [NCBI / EBI]

Genecards: ICOSL.

Genelynx; ICOZL.

Ensewial; 075144,

InterPro; IPROD359%: Ig.

InterPro; IPROO3006; Ig MHC.

InterPro; IPROOSA00; Tg like.

InterPro; Graphical view of domain structure.

PFOOD47;
3M00403;
SMART: SMOO0410:; IG like: 1.

ProDow [Dowain structure / List of seqg. sharing at least 1 domain]
ELOCES; 075144,

ProtoMap; 075144.

PRESAGE: 075144

DIP; ©75144.

HodBase; 075144,

HUGE; KIAADESE: —.

SWISS-2DPAGE; GET REGICN OM 2D PAGE.

E-cell activation; Immune response: Glycoprorcein:

Immunoglobulin domain; Jignal; Transmembrane; Multigene family:
Alternative splicing.

STIGNAL i 15 POTENTIAL.

CHAIN 139 302 ICOS LIGAND.

DOMATN hE=) 256 EXTRACELLULAR (POTENTIAL) .
TRANZMEN 257 277 POTENTIAL.

DOMAIN 278 30z CYTOPLASMIC (POTENTIAL) .

DOMATN 30 izno IG-LIKE ¥W-TYPE DOMAIN.

DOMAIN 151 223 IG-LIKE CZ-TYPE DOMAIN.

DISULFID 37 113 POTENTILAL.

DISULFID 158 216 POTENTIAL.

CARBOHYD 7o o MN-LINKED (GLCNAC...) (POTENTIAL).
CARBOHYD 137 137 W-LINKED (GLCMNAC...) (POTENTIAL).
CARBOHYD 173 173 M-LINKED (GLCNAC...) (FOTENTIAL).
CARBOHYD 186 186 MN-LINKED (GLCNAC...) (POTENTIAL).
CARBOHYD 225 225 W-LINKED (GLCMNAC...) (POTENTIAL).
VARSFLIC 300 302 GHV -> ESWNLLLLLS (IN ISOFCRM Z2).

SEQUENCE 302 kk; 33349 MW; 647934EZ1BSSEZ4L CRCE4;

MRLGIPGLLF LLF3SLRADT QEKEVRAMVG SDVELSCACP EGERFDLNDV TVYUWOQTSESK
TVWTYHIPON SSLENVDSRY FNRALMSPAG MLRGDFILRL FNWTPQDEQE FHCLVLSQSL
GFQEVLSVEV TLHVAANFSV PVVSAPHSPS QDELTFTCTS INGYPRPNVY WINKTDMNSLL
DQALONDTVF LNMRGLYDVV SVLRIARTPS VNIGCCIENV LLQONLTVGS QTGHMDIGERD
KITENFVSTG EFNLATUSIL AVLCLLVVVAL VAIGWWCRDR CLQHITAGAW AVSPETELTG
HV



References

SWISS-PROT: O75144

MiceFraf - a user-friendly view af this SWISS-PROT entry

i ICOL_HUMAM STANDARD; FRT; 302 AL,

ac 075144; Q9MNRO1: Q9HD1S:

DT 15-JUL-1992 (Rel. 38, Created)

DT 16-0CT-2001 (Rel. 40, Last segquence update]

DT  01-MAR-2002 (Rel. 41, Last annotation update)

DE ICOS ligand precursor (BY howmolog 2) (B7-HZ) (B7-like protein G150)
DE (B7-related protein-1] (B7RP-1).

GH ICOSL OR B7HZ ©OR E7RP1 OR EKILAODESS.

03 Homo sapiens (Huwan) .

ac Eukaryota: Metazoa: Chordarta:; Craniata: Vertebrata: Eurteleoscomis
oc Marmalia: Eutheris; Primates; Catarrhini; Hominidae; Howo.

[e):4 NCET TaxID=9606:

FN [11

RF SEQUENCE FROM MN.A. (ISOFORM 1).

RC TISSUE=Dendritic cell;

RX  MEDLINE=20477846; PubMed=11023515; [NCEI, ExPASy, EBEI, Istael, Japan]
RL Wang 5., Zhu G., Chapoval A.I., Dong H., Tamada K., Ni J., Chen L.;
RT "Costimulation of T cells by E7-HZ, a BE7-like molecule that binds

RT LCos.";

RL Elood 96:2805-28135 (2000) .

FN [zl

RF SEQUENCE FROM N.A. (ISOFORM 1), AND CHARACTERIZATION.

RC  TISSUE=Peripheral blood lymphocytes;

FZ  MEDLINE=2046501%9; PubMed=11007762:; [NCBEI, ExPASy, EBI, Israsl, Japan]
38 Foshinaga 5.K., Zhang M., Pistillo J., Horan T., Khare 3.D., Miner E.,
R4 Sonnenberg M., Boone T., Brankow D., Dai T., Delaney J., Han H.,

R Hui 4., Kohno T., Manoukian R., Whoriskey J.5., Coccia M.A4.;

RT "Characterization of & nev human BE7-related protein: B7RP-1 is the
RT ligand to the co-stimulatory protein ICOS.";

RL Int. Immunol. 12:1435-1447(2000) .

BN [3]

RF SEQUENCE FROM MN.A. (ISOFORM 2).

RC TISSUE=Leukocyte;

RZ MEDLIME=Z0126021; PubMed=10857606; [NCEI, ExPASy, EBI, Israel, Japan]
R Ling V., Wu P.W., Finnerty H.F., Bean E.M., Spaulding V., Fouser L.A4.,
Ri  Leonard J.P., Hunter 3.E., Zollner R., Thomas J.L., Miyashiro J.8.,
R Jacobs K.L., Collins M.:

RT fIdentification of GLS0, a nowel BE7-like protein that functionally
RT binds to ICOS receptor.”:

RL J. Imwunol. 164:1653-1657(2000) .

BN [4]

RF SEQUENCE FROM N.A.

RC TISSUE=EBrain;

RZ MEDLIME=954035580; PubMed=5734511; [NCEI, ExPASy, EEI, Israel, Japan]
R Ishikawa K.-I., Nagase T., Suyama M., MNivajima N., Tanaka 4.,

RA Kotani H., Mowura M., Ohara O.:

RT "Prediction of the coding seguences of unidentified hwwan genes. Z.
ET The complete secquences of 100 new cDNA clones from brain wvhich can
RT code for large proteins in vitro.";

RL DNA Res. 5:169-176(1998) .

BN [5]

EP SEQUENCE FROM MN.A. (ISOFORHM 2).

R Ling V., Dunussi-Joannopolulos E.;
RT "G150 molecules and uses therefor.:
RL Patent nuwber WOD121796, 29-MAR-2001.

cc
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cc
cc
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I

—!-= FUNCTION: LIGAND FOR THE T-CELL-SPECIFIC CELL SURFACE RECEPTOR
ICOZ. ACT® A% A COSTIMULATORY SIGNAL FOR T-CELL PROLIFERATICN AND
CYTOKINE SECRETICN; INDUCES ALSO B-CELL PROLIFERATICH AND
DIFFERENTIATION IWNTO PLASMA CELLS. COULD PLAY AWM TMPORTAMT ROLE IMN
MEDIATING LOCAL TISSUE RESPONSES TOQ INFLAMMATORY CCNDITICHS, AS
WELL &% IN MODULATIMG THE SECONDARY IMMUNE RESPCHNSE EBY CO-
STIMULATING MEMORY T-CELL FUWCTION (BY SIMILARITY).

SUBCELLULAR LOCATICHN: Type I membrane protein (By similarity).

ALTERNATIVE PRODUCTS: AT LEAST 2 I3OFORM3: 1 (3HOWN HERE) AND 2:

ARE PRODUCED BEY ALTERMATIVE SPLICING.

—!= TISSUE SPECIFICITY: ISOFORM 1 IS WIDELY EXFRESSED (BRLIN, HELRT,
KIDNEY, LIVER, LUNG, PAWCRELS, PLACENTA, SEELETAL MUSCLE, BCME
MARROW, COLCN, OVARY, PROSTATE, TESTIS, LYMPH NODES, LEUKQCYTES,
SPLEEN, THYMUS ALND TOMSIL), WHILE ISOFORM 2 IS DETECTED CMLY IM
LYMPH NODESZ, LEUROCYTES AND SPLEEN.

—!= INDUCTION: CONSTITUTIVE EXPRESSION IS FURTHER ENHANCED BY
TREATMENT WITH TWF-ALPHA IN PERIPHERAL BLOOD B-CELLZ AND
MONOCYTES, WHILE IT IS DECREASED IN DENDRITIC CELLS.

—!- SIMILARITY: EELCNGS TO THE IMMUNOGLOBULIN SUPERFAMILY. BTM/MOG

SUBFAMILY.

SIMILARITY: CONTAINS 1 IMMUMOGLOBULIN-LIKE V-TYPE DOMLIM.

SIMILARITY: CONTAINS 1 IMMUNOGLOEULIN-LIKE C2-TYPE DONAIN.

CAUTION: Ref.4 seguence differs frow that shown in position 300

onward for an unknown reason.

This SWIZS-PROT entry is copyright. It is produced through a collaboration
between the 3wiss Institute of Bioinformatics and the EMEL outstation -
the European Bioinformatics Institute., There are no restrictions on  its
use by non-profic institutions as long &s its content i3 in no  way
modified and this statement is not removed. Usage by and for commercial
entities requires & license agreement (See http://wuw.ish-sib.ch/announce/
or send an email to licenseB@isb-szib.ch).

EMBL; AF158028; ARF34739.1; —. [EMBL / GenBank / DDBJ] [CoDingSequence]
EMEL; AFZB9028; AAGO1176.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]
EMBL; AF216743; LLE16241.1; -. [EMBL / GenBank / DDBJ] [CoDingSequence]
EMEL; ABO14553; BAA31625.1; ALT SEQ. [EMBL / GenBank / DDBJ] [CoDingSecuence]
EMBL; AX100595; CAC36465.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]

MIM; 605717; -. [NCBI / EBI]

Genecards: ICOSL.

Genelynx; ICOZL.

Ensewial; 075144,

InterPro; IPROD359%: Ig.

InterPro; IPROO3006; Ig MHC.

InterPro; IPROOSA00; Tg like.

InterPro; Graphical view of domain structure.

PFOOD47;
3M00403;
SMART: SMOO0410:; IG like: 1.

ProDow [Dowain structure / List of seqg. sharing at least 1 domain]
ELOCES; 075144,

ProtoMap; 075144.

PRESAGE: 075144

DIP; ©75144.

HodBase; 075144,

HUGE; KIAADESE: —.

SWISS-2DPAGE; GET REGICN OM 2D PAGE.

E-cell activation; Immune response: Glycoprorcein:

Immunoglobulin domain; Jignal; Transmembrane; Multigene family:
Alternative splicing.

STIGNAL i 15 POTENTIAL.

CHAIN 139 302 ICOS LIGAND.

DOMATN hE=) 256 EXTRACELLULAR (POTENTIAL) .
TRANZMEN 257 277 POTENTIAL.

DOMAIN 278 30z CYTOPLASMIC (POTENTIAL) .

DOMATN 30 izno IG-LIKE ¥W-TYPE DOMAIN.

DOMAIN 151 223 IG-LIKE CZ-TYPE DOMAIN.

DISULFID 37 113 POTENTILAL.

DISULFID 158 216 POTENTIAL.

CARBOHYD 7o o MN-LINKED (GLCNAC...) (POTENTIAL).
CARBOHYD 137 137 W-LINKED (GLCMNAC...) (POTENTIAL).
CARBOHYD 173 173 M-LINKED (GLCNAC...) (FOTENTIAL).
CARBOHYD 186 186 MN-LINKED (GLCNAC...) (POTENTIAL).
CARBOHYD 225 225 W-LINKED (GLCMNAC...) (POTENTIAL).
VARSFLIC 300 302 GHV -> ESWNLLLLLS (IN ISOFCRM Z2).

SEQUENCE 302 kk; 33349 MW; 647934EZ1BSSEZ4L CRCE4;

MRLGIPGLLF LLF3SLRADT QEKEVRAMVG SDVELSCACP EGERFDLNDV TVYUWOQTSESK
TVWTYHIPON SSLENVDSRY FNRALMSPAG MLRGDFILRL FNWTPQDEQE FHCLVLSQSL
GFQEVLSVEV TLHVAANFSV PVVSAPHSPS QDELTFTCTS INGYPRPNVY WINKTDMNSLL
DQALONDTVF LNMRGLYDVV SVLRIARTPS VNIGCCIENV LLQONLTVGS QTGHMDIGERD
KITENFVSTG EFNLATUSIL AVLCLLVVVAL VAIGWWCRDR CLQHITAGAW AVSPETELTG
HV



cc —!-= FUNCTION: LIGAND FOR THE T-CELL-SPECIFIC CELL SURFACE RECEPTOR
CcC ICOZ. ACT® A% A COSTIMULATORY SIGNAL FOR T-CELL PROLIFERATICN AND
cc CYTOKINE SECRETICN; INDUCES ALSO B-CELL PROLIFERATICH AND
cc DIFFERENTIATION IWNTO PLASMA CELLS. COULD PLAY AWM TMPORTAMT ROLE IMN
CcC MEDIATING LOCAL TISSUE RESPONSES TO INFLAMHATORY CONDITICNS, AS
cc WELL A3 IN MODULATING THE SECONDARY IMMUNE RESPCHNSE BY CO-
cc STIMULATING MEMORY T-CELL FUWCTION (BY SIMILARITY).
cc SUBCELLULAR LOCATICHN: Type I membrane protein (By similarity).
cc ALTERNATIVE PRODUCTS: AT LEAST 2 I3OFORM3: 1 (3HOWN HERE) AND 2:
CcC ARE PRODUCED BEY ALTERMATIVE SPLICING.
Comments cc —!= TISSUE SPECIFICITY: ISOFORM 1 IS WIDELY EXFRESSED (BRLIN, HELRT,
cc KIDNEY, LIVER, LUNG, PAWCRELS, PLACENTA, SEELETAL MUSCLE, BCME
ce MARROW, COLCN, OVARY, PROSTATE, TESTIS, LYMPH NODES, LEUKQCYTES,
cc SPLEEN, THYMUS ALND TOMSIL), WHILE ISOFORM 2 IS DETECTED CMLY IM
CcC LYMPH NODESZ, LEUROCYTES AND SPLEEN.
cc —!= INDUCTION: CONSTITUTIVE EXPRESSION IS FURTHER ENHANCED BY
SWISS—PROT' 075144 cc TREATMENT WITH TWF-ALPHA IN PERIPHERAL BLOOD B-CELLZ AND
. CcC MONOCYTES, WHILE IT IS DECREASED IN DENDRITIC CELLS.
cc —!= SIMILARITY: BELCNGS TO THE IMMUNOGLOBULIN SUPERFAMILY. BTH/HMOG
cc SUBFAMILY.
M*ﬂﬂ.ﬁéﬁfﬁé}ﬂd&’y viEew Ofﬁ’.lIS SW]SS*PROTEM!W cc —!= SIMILARITY: CONTAINS 1 IMMUNOGLOBULIN-LIKE V-TYPE DOMALIN.
cc SIMILARITY: CONTAINS 1 IMMUMOGLOBULIN-LIKE C2-TYPE DOMATIM.
1b LCOL_HUMAN STANDARD; FRT; 302 LL. (ol = CAUTION: Ref.4 sequence differs from that shown in position 300
AC 075144; QONRQL; QIHD1S; cC onward for an unknown resson.
DT  15-JUL-1999 (Rel. 38, Created) e - ——
LT 16-0CT-2001 (Rel. 40, Last sequence update) cC This SWIZS-PROT entry is copyright. It is produced through a collaboration
DT ~ 01-MAR-2002 (Rel. 41, Last annotation update) CC  between the Swiss Institute of Bioinformatics and the EMBL outstation -
DE ICO3 ligand prec\.u.:sar (B7 homolog 2} (B7-HZ) (B7-like protein G150) cC the European Bioinformatics Institute., There are no restrictions on  its
DE |B7-related protein-1] (B7RP-1). cC use by non-profic  institutions as long &s its content is  in no way
cu ICOSL OR B7Hz OR B7RP1 OR EIARDESS. cc modified and this statement is not removed. Usage by and for commercial
o3 Homwe sapiens (Human) . cC entities requires & license agreement (See http://wuw.ish-sib.ch/announce/
ac Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; cc or send an emsil to licenseBish-sib.ch).
Qc Hammalia; Eutheria; Priwstes; Catsrrhini: Hominidas: Howao. oo o ___________
OX  HCBI TaxID=3606: DR EMEL; AF155028; AAF34739.1; —. [EMEL / GenBank / DDEJ] [CoDingSequence]
RN [1] DR EMBL; AFZB9028; ARGO1176.1; —. [EMBL / GenBank / DDEJ] [CoDingSequence]
RP SEQUENCE FROM H.A4. (ISOFORE 11 . DR EMBL; AF216745; ARE16241.1; —. [EMBL / GenBank / DDBJ] [CoDingSequence]
RC  TISSUE=Dendrirtic cell: DR EMBL; RBO14553; BAL31628.1; ALT SEQ. [EMBL / GenBank / DDEJ] [CoDingSequence]
B2 HMEDLINE=20877846; PubMed~11023515: [NCBI, ExPA3y, EBL, Isracl, Japan] DR EMEL; AX100555; CAC36465.1; —-. [EMBL / GenBank / DDEJ] [CoDingSequence]
RL Wang 5., Zhu G., Chapoval 4.I., Dong H., Temada K., Ni J., Chen L.; IR MIM; 605717; -. [NCBI / EBI] I I
RT "Costimulation of T cells by E7-HZ, a BE7-like molecule that binds IR GeneCards: IcosL. —
RT  ICOS.™: DR  GeneLynx; ICOSL.
RL Elood 96:2805-28135 (2000) . IR Ensembl; 075144.
L2l DR InterPro; IPRODISSS: Ig.
RF SEQUENCE FROM N.A. (ISOFORM 1), AND CHARACTERIZATION. IR InterFro; IPROD3006; Ly MAHC.
RC TISSUE=Peripheral blood lymphocytes; DR InterPro; IPROD3E00; Tg like.
RX  MEDLINE=20465019; PubMed=11007762; [NCEI, ExPASy, EBI, Israsl, Japan] DE  InterFros Graphical view of domain structure.
38 Foshinaga 5.K., Zhang M., Pistillo J., Horan T., Khare 3.D., Miner E., IR FFOD047:
R4 Sonnenberg M., Boone T., Brankow D., Dai T., Delaney J., Han H., R SM00405; .
R Hui 4., Kohno T., Manoukian R., Whoriskey J.5., Coccia M.A4.; IR me: 1.
RT "Characterization of & nev human BE7-related protein: B7RP-1 is the IR ProDom [Dowain scrusture 7 List of Seq. sharing at least 1 domain]
RT ligand to the co-stimulatory protein ICOS."; IR BLOCKS; 075144,
RL Int. Immunol. 12:1435-1447(2000) . IR mq_
= 3] bR PRESAOE; GREian.
RF SEQUENCE FROM MN.A. (ISOFORM 2). IR W
RC TISSUE=Leukocyte; IR mqu_
RZ MEDLIME=Z0126021; PubMed=10857606; [NCEI, ExPASy, EBI, Israel, Japan] IR HUGE; KTAADASG: -.
R Ling V., Wu P.W., Finnerty H.F., Bean E.M., Spaulding V., Fouser L.A4., IR mmEGION 0N 2D PAGE.
Ri Leonard J.P., Hunter 8.E., Zollner R., Thomas J.L., Miyashiro J.8., KW  Bocell sorivarion; Irmune response; Glycoprotein:
R& Jacobs K.i., Collins M.: K Immunoglobulin domain; Jignal; Transmembrane; Multigene family:
RT fIdentification of GLS0, a nowel BE7-like protein that functionally W Alternative splicing.
RT binds to ICOS receptor.”: T STomaL 1 is POTENTIAL.
RL J. Imwunol. 164:1653-1657(2000) . FT CHAIN 1m I1C0S LIGAND.
BN [4] FT  DOMAIN 13 e EXTRACELLULAR (POTENTIAL] .
BP SEQUENCE FROM . 4. FT TRANSMEM 257 277 POTENTIAL.
RC  TISSUE=Rrain; FT  DOMAIN 278 S0z CYTOPLASHIC {POTENTIAL] .
RZ MEDLIME=954035580; PubMed=5734511; [NCEI, ExPASy, EEI, Israel, Japan] FT DOMAT 30 1z0 I6-LIKE V-T¥PE DOMATN.
Ri Ishikawa K.-I., Nagase T., Suyswma M., MNiyajima N., Tanska 1., FT DOMATN 151 zz3 IG-LIKE CZ-TYPE DONAIN.
RL Eotani H., MNowura M., Ohara O.: FT DISULFID 37 113 FOTENTIAL .
RT "Prediction of the coding seguences of unidentified huwan genes. Z. FT DISULFID 158 z1s BOTENTIAL .
ET The complete secquences of 100 new cDNA clones from brain wvhich can FT CARBOHTD 770 -0 N-LINKED (GLCNAC...] (POTENTIAL].
RT  code for large proteins in vitro.": FT  CARBOHYD 137 137 W-LINKED (GLCNAC...] [POTENTIAL).
BL  DNA Res. 5:169-176(1998). FT CARBOHYD 173 173 H-LINKED (GLCNAC...) [POTENTIAL).
BN [5] FT  CARBOHYD 186 186 N-LINKED (GLCNAC...] (POTENTIAL].
RP  SEQUENCE FROM N.A. (ISQFORH 2). FT  CARBOHYD 228 225 W-LINKED (GLCNAC...] [POTENTIAL).
ii &é‘;gﬂvr;‘;1222‘1‘:1;5)?2;‘:;“3;2;:;". FT  WVARSFLIC 300 30z GHV -» ESWNLLLLLS (IN ISOFORM 2.
tr Ele] SEQUENCE 302 kk; 33349 MW; 647934EZ1BSSEZ4L CRCE4;
BL  Patent number §OO121796, 29-HAR-2001. MRLGSFGLLF LLFSSLRADT QEKEVRANVG SDVELSCACF EGSRFDLNDYV TVYWOTSESK

TVWTYHIPON SSLENVDSRY FNRALMSPAG MLRGDFILRL FNWTPQDEQE FHCLVLSQSL
GFQEVLSVEV TLHVAANFSV PVVSAPHSPS QDELTFTCTS INGYPRPNVY WINKTDMNSLL
DQALONDTVF LNMRGLYDVV SVLRIARTPS VNIGCCIENV LLQONLTVGS QTGHMDIGERD
KITENFVSTG EFNLATUSIL AVLCLLVVVAL VAIGWWCRDR CLQHITAGAW AVSPETELTG
HV

I



SWISS-PROT: O75144

MiceFraf - a user-friendly view af this SWISS-PROT entry

i ICOL_HUMAM STANDARD;
ac 075144; Q9MNRO1: Q9HD1S:

FRT; 302 AL,

DT 15-JUL-1992 (Rel. 38, Created)
DT 16-0CT-2001 (Rel. 40, Last segquence update]
DT  01-MAR-2002 (Rel. 41, Last annotation update)

DE ICOS ligand precursor (BY howmolog 2) (B7-HZ) (B7-like protein G150)
DE (B7-related protein-1] (B7RP-1).

GH ICOSL OR BVHZ ©R B7RP1 OR KIAADGSS.

03 Homo sapiens (Huwan) .

ac Eukaryota: Metazoa: Chordarta:; Craniata: Vertebrata: Eurteleoscomis
oc Marmalia: Eutheris; Primates; Catarrhini; Hominidae; Howo.

OX  NCEI_TaxID=0606:

FN [1]1

RF SEQUENCE FROM MN.A. (ISOFORM 1).

RC TISSUE=Dendritic cell;

RX  MEDLINE=20477846; PubMed=11023515; [NCEI, ExPASy, EBEI, Istael, Japan]
RL Wang 5., Zhu G., Chapoval A.I., Dong H., Tamada K., Ni J., Chen L.;
RT "Costimulation of T cells by E7-HZ, a BE7-like molecule that binds
RT LCos.";

RL Elood 96:2805-28135 (2000) .

FN [zl

RF SEQUENCE FROM N.A. (ISOFORM 1), AND CHARACTERIZATION.

RC  TISSUE=Peripheral blood lymphocytes;

FZ  MEDLINE=2046501%9; PubMed=11007762:; [NCBEI, ExPASy, EBI, Israsl, Japan]
38 Foshinaga 5.K., Zhang M., Pistillo J., Horan T., Khare 3.D., Miner E.,
R4 Sonnenberg M., Boone T., Brankow D., Dai T., Delaney J., Han H.,

R Hui 4., Kohno T., Manoukian R., Whoriskey J.5., Coccia M.A4.;

RT "Characterization of & nev human BE7-related protein: B7RP-1 is the

RT ligand to the co-stimulatory protein ICOS.";
RL Int. Immunol. 12:1435-1447(2000) .

BN [3]

RF SEQUENCE FROM N.A.
RC TISSUE=Leukocyte;
RZ HEDLIME=20126021;
R Ling V., Wua P.W.,
Ri  Leonard J.P., Hunter 3.E.,
R Jacobs K.L., Collins M.:
RT fIdentification of GLSO,
RT binds to ICOS receptor.”:
RL J. Imwunol. 164:1653-1657(2000) .
BN [4]

RF SEQUENCE FROM N.A.

RC TISSUE=EBrain;

(ISOFORM 27 .

PubMed=10657606; [HNCEI, ExPA3v, EBEI, Israel, Japan]
Finnerty H.F., Bean E.M., Spaulding V., Fouser L.A4.,
Zollner R., Thomas J.L., Miyashiro J.3.,

a novel B7-like protein that functionallwy

RZ MEDLIME=954035580; PubMed=5734511; [NCEI, ExPASy, EEI, Israel, Japan]
R Ishikawa K.-I Nagase T., Suyamwa M., Miyajima N., Tanaka 4.,

RA Kotani H., Mowura M., Ohara O.:

RT "Prediction of the coding seguences of unidentified hwwan genes. Z.
ET The complete secquences of 100 new cDNA clones from brain wvhich can

RT code for large proteins in vitro.";

RL DNA Res. 5:169-176(1998) .

BN [5]

EP SEQUENCE FROM MN.A. (ISOFORHM 2).

R Ling V., Dunussi-Joannopolulos E.;

RT "G150 molecules and uses therefor.:

RL Patent nuwber WOD121796, 29-MAR-2001.

cc

—!-= FUNCTION: LIGAND FOR THE T-CELL-SPECIFIC CELL SURFACE RECEPTOR

Cross-reference:

CcC ICOZ. ACT® A% A COSTIMULATORY SIGNAL FOR T-CELL PROLIFERATICN AND

cc CYTOKINE SECRETICN; INDUCES ALSO B-CELL PROLIFERATICH AND

cc DIFFERENTIATION IWNTO PLASMA CELLS. COULD PLAY AWM TMPORTAMT ROLE IMN

ce MEDIATING LOCAL TISSUE RESPONSES TOQ INFLAMMATORY CCNDITICHS, AS

cc WELL &% IN MODULATIMG THE SECONDARY IMMUNE RESPCHNSE EBY CO-

cc STIMULATING MEMORY T-CELL FUWCTION (BY SIMILARITY).

cc SUBCELLULAR LOCATICHN: Type I membrane protein (By similarity).

cc ALTERNATIVE PRODUCTS: AT LEAST 2 I3OFORM3: 1 (3HOWN HERE) AND 2:

CcC ARE PRODUCED BEY ALTERMATIVE SPLICING.

cc —!= TISSUE SPECIFICITY: ISOFORM 1 IS WIDELY EXFRESSED (BRLIN, HELRT,

cc KIDNEY, LIVER, LUNG, PAWCRELS, PLACENTA, SEELETAL MUSCLE, BCME

ce MARROW, COLCN, OVARY, PROSTATE, TESTIS, LYMPH NODES, LEUKQCYTES,

cc SPLEEN, THYMUS ALND TOMSIL), WHILE ISOFORM 2 IS DETECTED CMLY IM

CcC LYMPH NODESZ, LEUROCYTES AND SPLEEN.

cc —!= INDUCTION: CONSTITUTIVE EXPRESSION IS FURTHER ENHANCED BY

cc TREATMENT WITH TWF-ALPHA IN PERIPHERAL BLOOD B-CELLZ AND

cc MONOCYTES, WHILE IT IS DECREASED IN DENDRITIC CELLS.

cc —!- SIMILARITY: EELCNGS TO THE IMMUNOGLOBULIN SUPERFAMILY. BTM/MOG

cC SUBFAMILY.

cc SIMILARITY: CONTAINS 1 IMMUMOGLOBULIN-LIKE V-TYPE DOMLIM.

cC SIMILARITY: CONTAINS 1 IMMUNOGLOEULIN-LIKE C2-TYPE DONAIN.

cC CAUTION: Ref.4 seguence differs frow that shown in position 300

cC onward for an unknown reason.

cC

cC This SWIZS-PROT entry is copyright. It is produced through a collaboration

cc between the 3wiss Institute of Bioinformatics and the EMEL outstation -

cC the European Bioinformatics Institute., There are no restrictions on  its

cC use by non-profic institutions as long &s its content i3 in no  way

cC modified and this statement is not removed. Usage by and for commercial

cC entities requires & license agreement (See http://wuw.ish-sib.ch/announce/

cC or send an email to licenseB@isb-szib.ch).

fofed

DR EMBL; AF153028; AAF34739.1; -. [EMBL / GenBank / DDBEJ] [CoDingSequence]

DR EMBL; AF2B859028; AAGO1176.1; —. [EMEL / GenBank / DDEJ] [CoDingSequence]

DR EMBL; AF216749; AAK16241.1; —. [EMEL / GenBank / DDBJ] [CoDingSequence]

DR EMBL; ABD14553; BRA31628.1; ALT SEQ. [EMBL / GenBank / DDEJ] [CoDingSecuence

IR EMBL; AX100595; CAC36465.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]

DR MIM; 605717; -. [HCEL / EBI]

DR Genecards: ICOSL.

DR Genelynx; ICOZL.

DR Ensewial; 075144,

DR InterPro; IPROD359%: Ig.

DR InterPro; IPROO3006; Ig MHC.

DR InterPro; IPROOSA00; Tg like.

IR InterPro; Graphical view of domain structure.

DR PFOOD47;

DR 3M00403;

DR SMART: SMOO0410:; IG like: 1.

DR ProDow [Dowain structure / List of seqg. sharing at least 1 domain]

DR ELOCES; 075144,

DR ProtoMap; 075144.

DR PRESAGE: 075144

DR DIP; ©75144.

DR HodBase; 075144,

IR HUGE; KIAADESE: —.

DE WIocS_2DPacE.  CET REGTION O T D LR

K E-cell activation; Immune response: Glycoprorcein:

K Immunoglobulin domain; Jignal; Transmembrane; Multigene family:

KW Alternative splicing.

FT STIGNAL i 15 POTENTIAL.

FT CHAIN 139 302 ICOS LIGAND.

FT DOMATN hE=) 256 EXTRACELLULAR (POTENTIAL) .

FT TRANSHEM 287 277 POTENTIAL.

FT DOMAIN 278 30z CYTOPLASMIC (POTENTIAL) .

FT DOMATN 30 izno IG-LIKE ¥W-TYPE DOMAIN.

FT DOMAIN 151 223 IG-LIKE CZ-TYPE DOMAIN.

FT DISULFID 37 113 POTENTILAL.

FT DISULFID 158 216 POTENTIAL.

FT CARBOHYD 7o o MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 137 137 W-LINKED (GLCMNAC...) (POTENTIAL).

FT CARBOHYD 173 173 N-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 186 186 MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 225 225 W-LINKED (GLCMNAC...) (POTENTIAL).

FT VARSFLIC 300 302 GHV -> ESWNLLLLLS (IN ISOFCRM Z2).

Ele] SEQUENCE 302 kk; 33349 MW; 647934EZ1BSSEZ4L CRCE4;
MRLGEPGLLF LLF3SLRADT QERKEVRAMVG SDVELSCACP EGZRFDLNDV TVYWQTIESK
TVWTYHIPON SSLENVDSRY FNRALMSPAG MLRGDFILRL FNWTPQDEQE FHCLVLSQSL
GFQEVLSVEV TLHVAANFSV PVVSAPHSPS QDELTFTCTS INGYPRPNVY WINKTDMNSLL
DOQALONDTVF LNMRGLYDVV 3VLRIARTPS VNIGCCIENV LLOONLTVGE QTGNDIGERD
KITENFVSTG EFNLATUSIL AVLCLLVVVAL VAIGWWCRDR CLQHITAGAW AVSPETELTG
HV

I




SWISS-PROT: O75144

MiceFraf - a user-friendly view af this SWISS-PROT entry

i ICOL_HUMAM STANDARD; FRT; 302 AL,

ac 075144; Q9MNRO1: Q9HD1S:

DT 15-JUL-1992 (Rel. 38, Created)

DT 16-0CT-2001 (Rel. 40, Last segquence update]

DT  01-MAR-2002 (Rel. 41, Last annotation update)

DE ICOS ligand precursor (BY howmolog 2) (B7-HZ) (B7-like protein G150)
DE (B7-related protein-1] (B7RP-1).

GH ICOSL OR B7HZ ©OR E7RP1 OR EKILAODESS.

03 Homo sapiens (Huwan) .

ac Eukaryota: Metazoa: Chordarta:; Craniata: Vertebrata: Eurteleoscomis

oc Marmalia: Eutheris; Primates; Catarrhini; Hominidae; Howo.

OX  NCEI_TaxID=0606:

FN [1]1

RF SEQUENCE FROM MN.A. (ISOFORM 1).

RC TISSUE=Dendritic cell;

RX  MEDLINE=20477846; PubMed=11023515; [NCEI, ExPASy, EBEI, Istael, Japan]
RL Wang 5., Zhu G., Chapoval A.I., Dong H., Tamada K., Ni J., Chen L.;
RT "Costimulation of T cells by E7-HZ, a BE7-like molecule that binds

RT LCos.";

RL Elood 96:2805-28135 (2000) .

FN [zl

RF SEQUENCE FROM N.A. (ISOFORM 1), AND CHARACTERIZATION.

RC  TISSUE=Peripheral blood lymphocytes;

FZ  MEDLINE=2046501%9; PubMed=11007762:; [NCBEI, ExPASy, EBI, Israsl, Japan]
38 Foshinaga 5.K., Zhang M., Pistillo J., Horan T., Khare 3.D., Miner E.,
R4 Sonnenberg M., Boone T., Brankow D., Dai T., Delaney J., Han H.,

R Hui 4., Kohno T., Manoukian R., Whoriskey J.5., Coccia M.A4.;

RT "Characterization of & nev human BE7-related protein: B7RP-1 is the
RT ligand to the co-stimulatory protein ICOS.";

RL Int. Immunol. 12:1435-1447(2000) .

BN [3]

RF SEQUENCE FROM MN.A. (ISOFORM 2).

RC TISSUE=Leukocyte;

RZ MEDLIME=Z0126021; PubMed=10857606; [NCEI, ExPASy, EBI, Israel, Japan]
R Ling V., Wu P.W., Finnerty H.F., Bean E.M., Spaulding V., Fouser L.A4.,
Ri  Leonard J.P., Hunter 3.E., Zollner R., Thomas J.L., Miyashiro J.8.,
RL Jacobs K.A., Collins H.: d
RT fIdentification of GLS0, a nowel BE7-like protein that functionally Keywor s
RT binds to ICOS receptor.”:

RL J. Imwunol. 164:1653-1657(2000) .

BN [4]

RF SEQUENCE FROM N.A.

RC TISSUE=EBrain;

RZ MEDLIME=954035580; PubMed=5734511; [NCEI, ExPASy, EEI, Israel, Japan]
R Ishikawa K.-I., Nagase T., Suyama M., MNivajima N., Tanaka 4.,

RA Kotani H., Mowura M., Ohara O.:

RT "Prediction of the coding seguences of unidentified hwwan genes. Z.
ET The complete secquences of 100 new cDNA clones from brain wvhich can
RT code for large proteins in vitro.";

RL DNA Res. 5:169-176(1998) .

BN [5]

EP SEQUENCE FROM MN.A. (ISOFORHM 2).

R Ling V., Dunussi-Joannopolulos E.;
RT "G150 molecules and uses therefor.:
RL Patent nuwber WOD121796, 29-MAR-2001.

—!-= FUNCTION: LIGAND FOR THE T-CELL-SPECIFIC CELL SURFACE RECEPTOR

CcC ICOZ. ACT® A% A COSTIMULATORY SIGNAL FOR T-CELL PROLIFERATICN AND
cc CYTOKINE SECRETICN; INDUCES ALSO B-CELL PROLIFERATICH AND

cc DIFFERENTIATION IWNTO PLASMA CELLS. COULD PLAY AWM TMPORTAMT ROLE IMN
ce MEDIATING LOCAL TISSUE RESPONSES TOQ INFLAMMATORY CCNDITICHS, AS

cc WELL &% IN MODULATIMG THE SECONDARY IMMUNE RESPCHNSE EBY CO-

cc STIMULATING MEMORY T-CELL FUWCTION (BY SIMILARITY).

cc SUBCELLULAR LOCATICHN: Type I membrane protein (By similarity).

cc ALTERNATIVE PRODUCTS: AT LEAST 2 I3OFORM3: 1 (3HOWN HERE) AND 2:
CcC ARE PRODUCED BEY ALTERMATIVE SPLICING.

cc —!= TISSUE SPECIFICITY: ISOFORM 1 IS WIDELY EXFRESSED (BRLIN, HELRT,
cc KIDNEY, LIVER, LUNG, PAWCRELS, PLACENTA, SEELETAL MUSCLE, BCME

ce MARROW, COLCN, OVARY, PROSTATE, TESTIS, LYMPH NODES, LEUKQCYTES,
cc SPLEEN, THYMUS ALND TOMSIL), WHILE ISOFORM 2 IS DETECTED CMLY IM
CcC LYMPH NODESZ, LEUROCYTES AND SPLEEN.

cc —!= INDUCTION: CONSTITUTIVE EXPRESSION IS FURTHER ENHANCED BY

cc TREATMENT WITH TWF-ALPHA IN PERIPHERAL BLOOD B-CELLZ AND

cc MONOCYTES, WHILE IT IS DECREASED IN DENDRITIC CELLS.

cc —!- SIMILARITY: EELCNGS TO THE IMMUNOGLOBULIN SUPERFAMILY. BTM/MOG

cC SUBFAMILY.

cc SIMILARITY: CONTAINS 1 IMMUMOGLOBULIN-LIKE V-TYPE DOMLIM.

cC SIMILARITY: CONTAINS 1 IMMUNOGLOEULIN-LIKE C2-TYPE DONAIN.

cC CAUTION: Ref.4 seguence differs frow that shown in position 300

cC onward for an unknown reason.

cC

cC This SWIZS-PROT entry is copyright. It is produced through a collaboration
cc between the 3wiss Institute of Bioinformatics and the EMEL outstation -
cC the European Bioinformatics Institute., There are no restrictions on  its
cC use by non-profic institutions as long &s its content i3 in no  way
cC modified and this statement is not removed. Usage by and for commercial
cC entities requires & license agreement (See http://wuw.ish-sib.ch/announce/
cC or send an email to licenseB@isb-szib.ch).

cC

DR EMBL; AF153028; AAF34739.1; -. [EMBL / GenBank / DDBEJ] [CoDingSequence]
DR EMBL; AF2B859028; AAGO1176.1; —. [EMEL / GenBank / DDEJ] [CoDingSequence]
DR EMBL; AF216749; AAK16241.1; —. [EMEL / GenBank / DDBJ] [CoDingSequence]
DR EMBL; ABO14553; BAA31628.1; ALT SEQ. [EMBL / GenBank / DDBJ] [CoDingSecuence]
IR EMBL; AX100595; CAC36465.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]
DR MIM; 605717; -. [HCEL / EBI]

DR Genecards: ICOSL.

DR Genelynx; ICOZL.

DR Ensewial; 075144,

IR InterPro; IPROD359%: Ig.

DR InterPro; IPROO3006; Ig MHC.

DR InterPro; IPROOSA00; Tg like.

IR InterPro; Graphical view of domain structure.

DR PFOOD47;

DR 3M00403;

DR SMART: SMOO0410:; IG like: 1.

DR ProDow [Dowain structure / List of seqg. sharing at least 1 domain]

DR ELOCES; 075144,

DR ProtoMap; 075144.

DR PRESAGE: 075144

DR DIP; ©75144.

DR HodBase; 075144,

IR HUGE; KIAADESE: —.

DE WIocS_2DPacE.  CET REGTION O T D LR

K E-cell activation; Immune response: Glycoprorcein:

K Immunoglobulin domain; Jignal; Transmembrane; Multigene family:

KW Llternative splicing.

FT STGNAL 1 15 POTENTIAL.

FT CHAIN 139 302 ICOS LIGAND.

FT DOMATN hE=) 256 EXTRACELLULAR (POTENTIAL) .

FT TRANSHEM 287 277 POTENTIAL.

FT DOMAIN 278 30z CYTOPLASMIC (POTENTIAL) .

FT DOMATN 30 izno IG-LIKE ¥W-TYPE DOMAIN.

FT DOMAIN 151 223 IG-LIKE CZ-TYPE DOMAIN.

FT DISULFID 37 113 POTENTILAL.

FT DISULFID 158 216 POTENTIAL.

FT CARBOHYD 7o o MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 137 137 W-LINKED (GLCMNAC...) (POTENTIAL).

FT CARBOHYD 173 173 N-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 186 186 MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 225 225 W-LINKED (GLCMNAC...) (POTENTIAL).

FT VARSFLIC 300 302 GHV -> ESWNLLLLLS (IN ISOFCRM Z2).

Ele] SEQUENCE 302 kk; 33349 MW; 647934EZ1BSSEZ4L CRCE4;

I

MRLGIPGLLF LLF3SLRADT QEKEVRAMVG SDVELSCACP EGERFDLNDV TVYUWOQTSESK
TVWTYHIPON SSLENVDSRY FNRALMSPAG MLRGDFILRL FNWTPQDEQE FHCLVLSQSL
GFQEVLSVEV TLHVAANFSV PVVSAPHSPS QDELTFTCTS INGYPRPNVY WINKTDMNSLL
DQALONDTVF LNMRGLYDVV SVLRIARTPS VNIGCCIENV LLQONLTVGS QTGHMDIGERD
KITENFVSTG EFNLATUSIL AVLCLLVVVAL VAIGWWCRDR CLQHITAGAW AVSPETELTG
HV



SWISS-PROT: O75144

MiceFraf - a user-friendly view af this SWISS-PROT entry

i
ac
DT
DT
LT
DE
DE
GH
=)
ac
Qc
[e):4
BN
RF
RC
RZ
RL
RT
RT
RL
BN
RF
RC
RZ
RAL
R
RL
RT
RT
RL
FN
RF
RC
RE
RL
RA
RL
RT
RT
RL
BN
RF
RC
RE
RL
RAL
RT
RT
RT
RL
BN
RP
RL
RT
RL

ICOL_HUMAM STANDARD; FRT; 302 AL,
075144; Q9MNRO1: Q9HD1S:

15-JUL-1999 (Rel. 38, Created)

16-0CT-2001 (Rel. 40, Last segquence update]
01-MAR-Z002Z (Rel. 41, Last annotation update)

ICDO3 ligand precursor (BY? homolog 2)
(B7-related protein-1] (B7RP-1).
ICOSL OR B7HZ ©OR E7RP1 OR EKILAODESS.
Homo sapiens (Huwan) .
Eukaryota: Metazoa: Chordata:
Hanmmalia; Eutheria; Primstes:
NCEI_TaxID=0606;

[11

SEQUENCE FROM MN.A. (ISOFORM 1).

TISSUE=Dendritic cell;

NEDLINE=204775846; PubMed=11023515; [NCEI, ExPASy, EBEI, Istael, Japan]
Wang 5., Zhu G., Chapoval A.I., Dong H., Tamada K., Ni J., Chen L.;
"Costimulation of T cells by E7-HZ, a BE7-like molecule that binds
LCos.";

Elood 96:2805-28135 (2000) .

[z1

SEQUENCE FROM N.A. (ISOFORM 1), AND CHARACTERIZATION.
TIS3UE=Peripheral blood lymphocytes;

NEDLINE=20465019; PubMed=11007762; [NCBI, ExPASy, EBI, Israsl, Japan]
Foshinaga 5.K., Zhang M., Pistillo J., Horan T., Khare 3.D., Miner E.,
Sonnenberg M., Boone T., Brankow D., Dai T., Delaney J., Han H.,

Hui 4., Kohno T., Manoukian R., Whoriskey J.5., Coccia M.A4.;
"Characterization of & nev human BE7-related protein: B7RP-1 is the
ligand to the co-stimulatory protein ICOS.";

Int. Immunol. 12:1435-1447(2000) .

[31

SEQUENCE FROM N.A.
TISSUE=Leukocyte;
MEDLIME=Z0126021; PubMed=10857606; [NCEI, ExPASy, EBI, Israel, Japan]
Ling V., Wu P.W., Finnerty H.F., Bean E.M., Spaulding V., Fouser L.A4.,
Leonard J.P., Hunter 3.E., Zollner R., Thomas J.L., Miyashiro J.8.,
Jacobs K.L., Collins M.:
fIdentification of GLSO,
binds to ICOS receptor.”:
J. Imwunol. 164:1653-1657(2000) .

[4]

SEQUENCE FROM N.A.

TISSUE=EBrain;

HMEDLINE=954035580; PubMed=9734511; [NCEI, ExPASy, EEI, Israel,
Ishikawa K.-I Nagase T., Suyamwa M., Miyajima N., Tanaka 4.,
Kotani H., Mowura M., Ohara O.:

"Prediction of the coding seguences of unidentified hwwan genes. Z.
The complete secquences of 100 new cDNA clones from brain wvhich can
code for large proteins in witro.™;

DNA Res. 5:169-176(1998) .

[51

SEQUENCE FROM MN.A. (ISOFORHM 2).

Ling V., Dunussi-Joannopolulos E.;

"G150 molecules and uses therefor.:

Patent nuwber WOD121796, 29-MAR-2001.

(B7-HZ) (B7-like protein <150)

Craniata; Vertebrata; Euteleostomi;
Catarrhini; Hominidae; Homo.

(ISOFORM 27 .

a novel B7-like protein that functionallwy

Feature table
(sequence
description)

Japan]

—!-= FUNCTION: LIGAND FOR THE T-CELL-SPECIFIC CELL SURFACE RECEPTOR

CcC ICOZ. ACT® A% A COSTIMULATORY SIGNAL FOR T-CELL PROLIFERATICN AND
cc CYTOKINE SECRETICN; INDUCES ALSO B-CELL PROLIFERATICH AND

cc DIFFERENTIATION IWNTO PLASMA CELLS. COULD PLAY AWM TMPORTAMT ROLE IMN
ce MEDIATING LOCAL TISSUE RESPONSES TOQ INFLAMMATORY CCNDITICHS, AS

cc WELL &% IN MODULATIMG THE SECONDARY IMMUNE RESPCHNSE EBY CO-

cc STIMULATING MEMORY T-CELL FUWCTION (BY SIMILARITY).

cc SUBCELLULAR LOCATICHN: Type I membrane protein (By similarity).

cc ALTERNATIVE PRODUCTS: AT LEAST 2 I3OFORM3: 1 (3HOWN HERE) AND 2:
CcC ARE PRODUCED BEY ALTERMATIVE SPLICING.

cc —!= TISSUE SPECIFICITY: ISOFORM 1 IS WIDELY EXFRESSED (BRLIN, HELRT,
cc KIDNEY, LIVER, LUNG, PAWCRELS, PLACENTA, SEELETAL MUSCLE, BCME

ce MARROW, COLCN, OVARY, PROSTATE, TESTIS, LYMPH NODES, LEUKQCYTES,
cc SPLEEN, THYMUS ALND TOMSIL), WHILE ISOFORM 2 IS DETECTED CMLY IM
CcC LYMPH NODESZ, LEUROCYTES AND SPLEEN.

cc —!= INDUCTION: CONSTITUTIVE EXPRESSION IS FURTHER ENHANCED BY

cc TREATMENT WITH TWF-ALPHA IN PERIPHERAL BLOOD B-CELLZ AND

cc MONOCYTES, WHILE IT IS DECREASED IN DENDRITIC CELLS.

cc —!- SIMILARITY: EELCNGS TO THE IMMUNOGLOBULIN SUPERFAMILY. BTM/MOG

cC SUBFAMILY.

cc SIMILARITY: CONTAINS 1 IMMUMOGLOBULIN-LIKE V-TYPE DOMLIM.

cC SIMILARITY: CONTAINS 1 IMMUNOGLOEULIN-LIKE C2-TYPE DONAIN.

cC CAUTION: Ref.4 seguence differs frow that shown in position 300

cC onward for an unknown reason.

cC

cC This SWIZS-PROT entry is copyright. It is produced through a collaboration
cc between the 3wiss Institute of Bioinformatics and the EMEL outstation -
cC the European Bioinformatics Institute., There are no restrictions on  its
cC use by non-profic institutions as long &s its content i3 in no  way
cC modified and this statement is not removed. Usage by and for commercial
cC entities requires & license agreement (See http://wuw.ish-sib.ch/announce/
cC or send an email to licenseB@isb-szib.ch).

cC

DR EMBL; AF153028; AAF34739.1; -. [EMBL / GenBank / DDBEJ] [CoDingSequence]
DR EMBL; AF2B859028; AAGO1176.1; —. [EMEL / GenBank / DDEJ] [CoDingSequence]
DR EMBL; AF216749; AAK16241.1; —. [EMEL / GenBank / DDBJ] [CoDingSequence]
DR EMBL; ABO14553; BAA31628.1; ALT SEQ. [EMBL / GenBank / DDBJ] [CoDingSecuence]
IR EMBL; AX100595; CAC36465.1; -. [EMEL / GenBank / DDEJ] [CoDingSequence]
DR MIM; 605717; -. [HCEL / EBI]

DR Genecards: ICOSL.

DR Genelynx; ICOZL.

DR Ensewial; 075144,

IR InterPro; IPROD359%: Ig.

DR InterPro; IPROO3006; Ig MHC.

DR InterPro; IPROOSA00; Tg like.

IR InterPro; Graphical view of domain structure.

DR PFOOD47;

DR 3M00403;

DR SMART: SMOO0410:; IG like: 1.

DR ProDow [Dowain structure / List of seqg. sharing at least 1 domain]

DR ELOCES; 075144,

DR ProtoMap; 075144.

DR PRESAGE: 075144

DR DIP; ©75144.

DR HodBase; 075144,

IR HUGE; KIAADESE: —.

DR SWISS-2DPAGE; GET REGICN OM 2D PAGE.

K E-cell activation; Immune response: Glycoprorcein:

K Immunoglobulin domain; Jignal; Transmembrane; Multigene family:

I Llternatisve =plicineg.

FT STIGNAL i 15 POTENTIAL.

FT CHAIN 139 302 ICOS LIGAND.

FT DOMATN hE=) 256 EXTRACELLULAR (POTENTIAL) .

T TRANSHEM 287 277 POTENTIAL.

FT DOMAIN 278 30z CYTOPLASMIC (POTENTIAL) .

FT DOMATN 30 izno IG-LIKE ¥W-TYPE DOMAIN.

FT DOMAIN 151 223 IG-LIKE CZ-TYPE DOMAIN.

FT DISULFID 37 113 POTENTILAL.

FT DISULFID 158 216 POTENTIAL.

FT CARBOHYD 7o o MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 137 137 W-LINKED (GLCMNAC...) (POTENTIAL).

FT CARBOHYD 173 173 N-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 186 186 MN-LINKED (GLCNAC...) (POTENTIAL).

FT CARBOHYD 225 225 W-LINKED (GLCMNAC...) (POTENTIAL).

FT VARSPLIC 300 302 GHV - ESWNLLLLLS (IN ISOFCRM 2.

50 SEQUENCE 302 kk; 33349 MW; 647934EZ1BSSEZ4L CRCEd4;

I

MRLGIPGLLF LLF3SLRADT QEKEVRAMVG SDVELSCACP EGERFDLNDV TVYUWOQTSESK
TVWTYHIPON SSLENVDSRY FNRALMSPAG MLRGDFILRL FNWTPQDEQE FHCLVLSQSL
GFQEVLSVEV TLHVAANFSV PVVSAPHSPS QDELTFTCTS INGYPRPNVY WINKTDMNSLL
DQALONDTVF LNMRGLYDVV SVLRIARTPS VNIGCCIENV LLQONLTVGS QTGHMDIGERD
KITENFVSTG EFNLATUSIL AVLCLLVVVAL VAIGWWCRDR CLQHITAGAW AVSPETELTG
HV



Domains, functional sites,
protein families
PROSITE

InterPro

Pfam

PRINTS

SMART

Mendel-GFDb

2D and 3D Structural dbs
HSSP
PDB

PTM
CarbBank
GlycoSuiteDB

2D-gel protein databases
SWISS-2DPAGE
ECO2DBASE
HSC-2DPAGE

Aarhus and Ghent
MAIZE-2DPAGE

h 4

Human diseases
MIM

Protein-specific dbs
GCRDb

MEROPS

REBASE
TRANSFAC

Nucleotide sequence db
EMBL, GeneBank, DDBJ

Organism-spec. dbs
DictyDb
EcoGene
FlyBase
HIV
MaizeDB
MGD

SGD
StyGene
SubtiList
TIGR
TubercuList
WormPep
Zebrafish




Database 2: Protein sequence

What else ?

# of
Entries

PIR. 7303  |16-Aug-2002 | 283,224
SwissProt (40.26  |13-Aug-2002| 112,892
TrEMBL (21.7 09-Aug-2002 | 668,930
GenPept [130.0  |15-Jun-2002 |1,084,824
Refbeq 21-Aug-2002 | 379,148
PDE 19-Ang-2002| 18,953
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corgfto
Q\(.% : .evo l R
l Protein Information Resource

About PIR Databases Search and Retrieval Download Support

AN INTEGRATED PUBLIC RESOURCE OF PROTEIN INFORMATICS TO SUPPORT
GENOMIC AND PROTEOMIC RESEARCH AND SCIENTIFIC DISCOVERY

N o SONNCLEOTINASE FAMILY MEMNERS 5 0 1) sntvwnons b

PIR produces the Protein Sequence Datahase . = LiAaal yo % ==
(PSD) of functionally annotated protein sequences, s svwirs Rewarn o st e

which grew out of the Atlas of Protein Sequence and [.‘:. oy e eereeamie '
Structure (1965-1978) edited by Margaret Dayhoff and s :

has been incorporated into an integrated knowledge
base system of value-added databases and analytical
tools.

Yoz

iProClass, a central point for exploration of protein B S —— e i
information, provides summary descriptions of protein
family, function and structure for PIR-PSD, Swiss-Prot, /

and TrEMBL sequences, with links to over 45 biological
databases . Release 2.3, 12-Aug-2002 contains
809 B40 entries

New Tools to Databases

Text Search Protein Databhases:

PIR-NREF, a comprehensive database for sequence o
searching and protein identification, contains Find an Exact Peptide Match: 'GO!
non-redundant protein sequences from PIR-PSD,

Swiss-Prot, TITEMEBL, RefSeq, GenPept, and PDB.

Release 1.04, 26-Aug-2002 contains 979505 entries.

Type in a string of single letter amino acid ;I
code (at least 3 letters) _I

member databases: PIR-PSD, NRL-3D,
ProClass, ProtFam and PIR-ASDB



http://pir.georgetown.edu/

ENTRY ZUHU  #type complete

TITLE erythropoietin precursor [validated] - human

ORGANISN #formal newe Howo sapiens #oommon nane man
#oross-references taxon:9e0s

DATE 27-Nov-1985 fsecmuence revision 27-Nov-1985 #rext_change

08-Dec-2000

ACCESSIONS AO1855; Lz4744; h25384; A22210; S$56178
REFERENCE A01855 P I R PS ° I
#authors Jacobs, K.; Shoemsker, C.; Rudersdorf, R.; Neill, 5.D.; -
Kaufman, R.J.; Mufson, A.; Seehra, J.; Jones, S.5.; o examp e

Hewick, R.; Fritsch, E.F.; Kawakita, M.; Shimizu, T.;

Hiyake, T.
#iournal Nature (1985) 313:806-810
Hricle Isolation and characterization of genomic and cDNL clones

of human erythropoietin.

#oross-refersnces MUID:85137898
#accession  AOLSSS

##molecule_type mBENA; DNA

#Hresidues 1-193 ##lsbel JAC

#ficross-references GB:E02157; GB:X02158

REFERENCE 124744

#authors Lin, F.K.; Suggs, $.; Lin, €.H.; Browne, J.K.; Smalling,

Silninsicr, 70 Radrasi, S.h.s Tal, PR Goldueoir, E. « Wel l annOTGTed »

Stabinsky, Z.; Badrawi, 5.1
#iournal Proc. Natl. head. Sci. U.S.A. (1985) 82:7580-7584
Hricle Cloning and expression of the human erythropoistin gene.
#oross-references MUID:86067948
#accession  Az4744

##molecule_type DNL

#iresidues 1-193 ##lsbel LIN

#Hcross-references GB:M11318; NID:gl82197; PIDN:AkS52400.1;

FID:g182158

REFERENCE 125384
#auchors Lai, P.H.; Everett, R.; Wang, F.F.; Arakawa, T.;
Goldwasser, E.
#iournal J. Biol. Chem. [1986) 261:3116-3121
Hricle Structural characterization of human erythropoietin.

#oross-references NUID:86140080
#accession  A25384
#ifwolecule_typs protein
#firesidues 28-86,'Q',57-183 ##label LAI
#fiexperimental_source urine
#finote forms without the carboxyl-terminal residue and the four
carboxyl-terminal residues were chserved

REFERENCE 22210 COMMENT Erythropoietin is produced by kidney or liwver of adult

Hauchors Yanagawa, S.; Hirade, K.; Ohnota, H.; Sasaki, R.: Chiba

H.: Ueda, M.: Goto, M. .
Sjourmal 3. Biol. Chem. (1084) 258:2707-2710 mwarmnals and by liver of fetal or neonatal marmmals.
Hritle Isolation of huwan erythropoietin with monoclonal

antibodies. GENETICS

#cross-references NUID:84135751

#accession  A22210 #gEnE GDE:EPO

#fimolecule _type protein

ﬂﬂ:ea)duesYiﬁ—zg,'x',31—33,‘L‘,SS—SD,‘X',SZ—SS,‘D‘,SS,‘G‘,ST ##label ##crnss_references G’DB H 119110; OHIH: 133 1'-”:'

REFERENCE s6178 .
#authors Matsumoto, S.; Ikura, K.; Ueda, M.; Sasaki, R. #map pDSltan Tq21.3—7q22.1
#iournal Plant Mol. Biol. [1955] 27:1183-1172 —

gricle Characterizaction of a human glycoprotein [erythropoietin) # introns 5.."' 1; 53 l."l 3 H oz ,u"l 3 H 142 ,u"l 3

produced in cultured tohacco cells.

#rross-references NUID:S5284365 FUNCTION

#accession  S56178

e e e hianel s fidescription the primary inducer of erythrocyte formation
e e Liver ot fatmt o meomnal e CLASSIFICATICON fsuperfamily erythropoietin
GENETICS 3 3 " 3 R
#igene GDE1EPO EEYWORDS erythropoie=si=z; glyocoprotein: hormone; kidnew: liver

#ficross-references GDB:119110; OMIN:133170

#map_position 7gq2l.3-7g2z.1 FELTURE

#introns 5/1; 53/3: B2/3:; 142/3
FUNCTION . . .
hescription the primary induser of eryshrocyce formavion 1-27 gdowain signal sequence #status predicted #label
CLASSIFICATION #superfamily erythropoietin
EEYUORDS erythropoiesis; glycoprotein: hormones. kKidneyr liver SIGI‘H
FEATURE —
1-27 #domain signal sequence fecatus predicted #label 258-193 fproduct erythropoietin #status experimental
28-193 E:Y:;A:ychmpmecm #status experimental # label I'LELT"'.
e e e Y nionce aonr ooraiens) 34-188, 56-60 f#disulfide bonds fistatus experimental’
#status experimentaly R R R
153 Finaing aiee cononarare (seri (smvalent) a2l,65,110 #oinding site carkbohydrate [(Asn) (covalent)
#status experimental
SUBNARY #length 193 #mulecuﬁatiwelght 21306 #Statua EXDEY itne ntal".l
SEQUENCE s 10 15 20 25 0 153 fhinding site carbohydrate [(Jer) [(cowvalent)
1MGVHECPAWLULLLSLLSLPLGLFVLGAFTF .
31RLICDSRYLERYLLEAKEARENITTGC LEHC fiztatus experimental
Bl S LNENITVPDPTEVNFYAWKRMEVGQQAVEYV .
1 WQGLALLESEAVLRGQALALLVNSESSQPUWEPLQL
121l EVDKAVSGLRSLTTLLRALGALAQEELISZSPPTD
151 4 4 3 AAPLRTITADTFRELFREVYSNFLRGEKL
181l ELYTGEALACRTGDR



2.3 Databases : 'genomics’

Contain informations on gene chromosomal
location (mapping) and nomenclature, and provide
links to sequence databases; Aas usually no
sequence,

Exist for most organisms important in life
science research; usually species specific.

Examples: MIM, GDB (human), MGD (mouse),
FlyBase (Drosophila), SGD (yeast),
TAIR(arabidopsis). RGP(rice). MaizeDB
(maize), SubtilList (B.subtilis), etc.;

Generally relational db (Oracle, SyBase or
AceDDb).



MIM

OMIM™.: Online Mendelian Inheritance in
Man

catalog of human genes and genetic
disorders

contains a summary of literature and
reference information. It also contains
links to publications and sequence
information.
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Search by Name

Sequence Bulk Download

Paste locus identifiers (such as At1g01030) into the textt
identifiers have to be seperated by tabs, commas, carriag
1000 ids at a time.

Flease use the ftp server if you want to download entire da
the sequence datasets used at TAIR.

=)

Search Mame: |any j |star15 withj I_
_ (les
(GenBank accessions can alzo be used) Wil . _
AGT coding =equences
AGT genomic locusz zequences
. AGT protein sequences
REStrICt h\f Features Tpztream Sequencez — 500bp
Tpztream Sequencez — 1000bp
. . Upstream Sequences — 3000bp
I gene structure predicted ™ has a clone Time Rest Downstrean Sequences — L000bp
[V ‘has full-length cDMA, ™ is genetic marker I only se . |Dovnstrean Sequences - 3000bp
e . _ Slurp in flIntergenic Sequences
™ iz sequenced ™ is an a map Intron Sequences
™ iz not sequenced Dataset |46I transcripts
Restrict by Map Location
Chromosome Map Type Range
1 " Physical
2 ™ Classical hEtWEE”:"
3 £ AGH none | and
4 none =
5
" chloroplast genome
rl

mitochandrial genome




2.4 Databases :
mutation/polymorphism

Contain informations on sequence variations linked or not to genetic
diseases;

Mainly human but: OMIA - Online Mendelian Inheritance in Animals

General db:

= OMIM
= HMGD - Human Gene Mutation db
m SVD - Sequence variation db
s HGBASE - Human Genic Bi-Allelic Sequences db
= dbSNP - Human single nucleotide polymorphism (SNP) db
Disease-specific db: most of these databases are either linked to a
single gene or to a single disease;

= pb53 mutation db

= ADB - Albinism db (Mutations in human genes causing albinism)
= Asthma and Allergy gene db
|



For human

HGMD - Human Gene Mutation db

SVD - EBI Sequence vanation db

HGBASE - Human Genic Bi-Allelic Sequences db

The SNP consortium

dbSNP - Human single nucleotide polymorphism (SNP) db

ALFRED - Allele Frequency Db
seattleSNPs - UW-FHCRC Vanation Discovery Eesource
PicSNP - Catalog of non-synonymous SNP

List of mutation databases from ONII
List of mutation databases from INT (Finland)




Mutation/polymorphism: definitions

SNPs: single nucleotide polymorphisms; occur
approximately once every 100 to 300 bases.

c-SNPs: coding single nucleotide polymorphisms
(Single Nucleotide Polymorphisms within cDNA sequences)

SAPs: single amino-acid polymorphisms

Missense mutation: -> SAP
Nonsense mutation: -> STOP
Insertion/deletion of nucleotides -> frameshift...

| Numbering of the mutated amino acid depends on
the db (aa no 1 is not necessary the initiator Met !)



Mutation/polymorphism

The SNP consortium (TSC)

m Public/private collaboration: Bayer, Roche, IBM, Pfizer, Novartis,
Motorola......
m Has to date discovered and characterized nearly 1.5 million SNPs; in

addition, the allele frequencies in three major world populations have
been determined on a subset of ~57,000 SNPs.

SNPs dbSNP at NCBI

Collaboration between the National Human Genome Research Institute and the
National Center for Biotechnology Information (NCBT)

= Mission: central repository for both single base nucleotide subsitutions and
short deletion and insertion polymorphisms (several species)

m  August 2002, dbSNP has submissions for 4'700'000 SNPs.

Chromosome 21 dbSNP

m A joint project between the Division of Medical Genetics of the
University of Geneva Medical School and the SIB

m  Mission: comprehensive cSNP (Single Nucleotide Polymorphisms within
cDNA sequences) database and map of chromosome 21


http://snp.cshl.org/
http://www.ncbi.nlm.nih.gov/SNP/
http://csnp.isb-sib.ch/
http://csnp.isb-sib.ch/
http://csnp.isb-sib.ch/

2.5 Database : protein domain/family

Contains biologically significant « pattern /
profiles/ HMM » formulated in such a way
that, with appropriate computional tools, it
can rapidly and reliably determine to which
known family of proteins (if any) a new
sequence belongs to

-> tools to identify what is the function of
uncharacterized proteins translated from
genomic or cDNA sequences (« functional
diagnostic »)



Protein domain/family

Most proteins have « modular » structure
Estimation: ~ 3 domains / protein

Domains (conserved sequences or structures) are identified
by multiple sequence alignments

Sequence I start end weight | —mmmmmmem | —mmmmmmem R R R R

3 241 APPRLICDSEVLERYLLEAKE AENVTHGCSERCSLNEN ITVPD TEVHF Y AVERMEVGQQAVEV WO
P 261 APPRLICDSRVLERYILEAKE AENVTMGC AEGPRELSENITVRD TEVNF YANERMEVEE QA TEVHOG
3 299 AFPRLICDSEVLERVILEAREAENATHGCAEGCIFSENT TVP I TEVNT TAVERMEVQOOALE VI

& Consensus 201 APPRLICDERVLERYILEAEEAENV TMGCAEGCSLNEN ITVPD TEVIT Y AWERNEV GO EVE WO
I PROSITE ~ mmmmmmmmmmmmmemmeo

Domains can be defined by different methods:
Pattern (regular expression); used for very conserved domains

Consensus seuquence

Profiles (weighted matrices): two-dimensional tables of position specific
match-, gap-, and insertion-scores, derived from aligned sequence
families; used for less conserved domains

Hidden Markov Model (HMM): probabilistic models; an other method to
generate profiles.

Motif : A short conserved region in a protein sequence. Motifs are
frequently highly conserved parts of domains. |

L
L
L
L
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Methodology

Sequence ID start end weight

i 2.41
20 2.81
il 2,89 .

& D0nsensus a.01
1 FROSITE

cydeggis
cyedggis
cyeeddit
cyngdggs
cyrgdgnt

> Profile>HMM

c-y-x2-[dg]-g-x-[st] 1

Regular expression/ weighted matrices



Consensus sequence

Wb R Ly s
R S
......... :A : C: M
-------- iy i
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I
B: not A n
D: not C A example: d
V:not T  X:unknown i'
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Protein domain/family db

Secondary databases are the fruit of analyses of
the sequences found in the primary sequence db

Either manually curated (i.e. PROSITE, Pfam, etc.)
or automatically generated (i.e. ProDom, DOMO)

Some depend on the method used to detect if a
protein belongs to a particular domain/family
(patterns, profiles, HMM, PSI-BLAST)



Protein domain/family db

PROSITE Patterns / Profiles I
ProDom Aligned motifs (PSI-BLAST) (Pfam B) :
PRINTS Aligned motifs, OWL e
Pfam HMM (Hidden Markov Models) r
SMART HMM v
TIGRfam HMM 0
DOMO Aligned motifs :
BLOCKS Aligned motifs (PSI-BLAST) a
CDD(CDART)  PSI-BLAST(PSSM) of Pfam and SMART A

-
-
LB ESREREESE



History and numbers

Founded by Amos Bairoch

1988 First release in the PC/Gene software
1990 Synchronisation with Swiss-Prot

1994 Integration of « profiles »

1999 PROSITE joins InterPro

August 2002 Current release 17.19

m 1148 documentation entries

m 1568 different patterns, rules and
profiles/matrices with list of matches to
SWISS-PROT



Prosite (pattern): example

General information about the entry

Entry name EPO_TPO

Lrccession PS00817

number

Entry type PATTERN

Date |OCT-1993 (CREATED); NOV-1995 (DATA UPDATE); JUL-1998 (INFO UPDATE).
PROSITE | PDOC00644

documentation e

Name and characterization of the entry
|Desr:riptic-n |Erythmp otetin / thrombopoettin signature.

Pattern [P-x(4)-C-D-x-R-[LIVM](2)-x-[KR]-x(14)-C.

Numerical results

o oWISS-PEOT release number: 40.7, total number of sequence entries m that release: 103373,

« Total number of luts in SWISS-PEOT: 14 hits in 14 different sequences

o Dumber of luts on proteins that are known to belong to the set under consideration: 14 hits in 14 different sequences
MNumber of hits on proteins that could potentially beleng to the set under consideration: 0 hits in 0 different sequences
MNumber of false hits (on unrelated protems): 0 hits in 0 different sequences

MNumber of lenown missed hits: 0

MNumber of partial sequences which belong to the set under consideration, but which are not hit by the pattern or profile
because they are parhial (fragment) sequences: 1

Precision (true hits / (true huts + false positives)): 100.00 %%

o Fecall (true hits / (true hits + false negatives)): 100.00 %




Prosite (pattern): example

Comments

Taxonomic range: Eukaryotes

Mammum known number of repetitions of the pattern m a single protem: 1
‘Interesting' site i the pattern: 3,disulfide

‘Interesting' site i the pattern: 11,disulfide

Cross-references

True positive hits:

EPO BOVIN (P48617), EPO CANFA (P33707), EPO_FELCA (P33708),
EPO_HUMAN (P01588), EPO_MACFA (P078B65), EPO_MACMU (D28513),

EPO_MOUSE (P07321), EPO_PIG (P49157), EPO_RAT (F29676),
EPO_SHEEP (P33709), TPO CANFA (P42705), TPO HUMAN (P40225),
TPO_MOUSE (P40226), TPO_RAT (P49745)

S WISS-FEOT [ Potential' hits (partial sequences which belong to the set under consideration, but which are not hit
by the pattern or profile because they are partial (fragment) sequences):

TEO_PIG (B42706 )

Retrieve an alisnment of SWISS-PROT true positive hits:

[Clustal format, color, condensed view] [Clustal format, color] [Clustal format, plain text] [Fasta format)]




Prosite (profile): example

General information about the entry

Entry name INTEIN_C_TER

Accession PS50818

number

Entry type IMATRIX

Date IMAY-2002 (CREATED); MAY-2002 (DATA UPDATE), MAY-2002 (INFO UPDATE)
FROSITE | PDOCO068T

documentation P

Name and characterization of the entry

|Descriptic|n Intein C-terminal splicing motif profile.
/GENERAL SPEC: ALPHABET='ABCDEFGHIKLMNPQRSTVWYEZ'; LENGTH=22;
/DISJOINT: DEFINITICN=PROTECT; N1=3; N2=20;
JNORMATLIZATION: MODE=1; FUNCTION=LINEAR; R1=0.8533; R2=0.02263959; TEXT='NScore';
JCUT_OFF: LEVEL=0; SCORE=290; N_SCORE=7.4; MODE=1; TEXT='!";
JCUT_OFF: LEVEL=-1; SCORE=249; N_SCORE=6.5; MODE=1; TEXT='7?';
/DEFBRULT: M0=_8; D=_20; I=_20; B0=—60; Bl=—60; E0=—60; El=_§0; MI=_105; MD=_105; IM=_105; DM=_105;
A B C D E F ) H I K L H N P ] R 8 T v W ¥ Z
JI: BO=0; B1l=0; BI=—105; BD=-105;
/M: 8¥="¥'; M=-15,-11,-29, -9, -6, 3,-23, -5,-14, -1,-13,-10,-10, -2, -9, 0O,-12, -8,-15, -5, 12, -9;
/M: 8¥='V'; M= 1,-25,-13,-27,-26, -1,-24,-27, 20,-18, 7, 6,-24,-26,-25,-17, -8, 1, 34,-27, —-9,-26;
/M: 8¥="Y¥'; M=_19,-17,-28,-18,-17, 29,-28, 9, -2,-11, -1, -1,-16,-27,-11, -9,-18,-10, -9, 17, 55,-17;
/M: S¥='D'; M=_13, 27, -1, 33, &5,-29,-12, -&,-30, -8,-25,-23, 15,-17, -6,-12, 4, -3,-22,-41,-21, -1;
/M: S¥='L'; M= -6,-25,-20,-27,-22, 3,-30,-24, 23,-25, 26, 13,-24,-25,-21,-21,-18, -4, 20,-23, -3,-23;
/M; s¥='T'; M= -1, 1,-18, -1, 4,-16,-10,-10,-14, -7,-16,-13, 3,-12, -3, -9, 11, 12, -9,-28,-11, 0O;
/M: S¥='V¥'; M= 3,-18, -3,-21,-22, -8,-21,-25, 10,-18, 1, 0,-17,-24,-22,-19, -4, 4, 23,-30,-13,-22;
JI: I=-5; MD=-27;
/M: 8¥Y='E'; M=_10, 0,-25, 97, 15,-17,-19, -7,-21, 2,-19,-15, -5, 11, 0, -6, -6, -9,-21,-21, -9, 6; D=_5;
FI: I=-5; MD=-27;
/M: S¥='N'; M= -2, 10,-17, 7, 0,-18, &5, -1,-18, -2,-18,-12, 13,-11, -3, -3, 2, -3,-16,-22,-13, -2; D=-5;
Matrix / Profile  |/I: I=—5; MI=-27; MD=-27; IM=-27; DM=-27;
/M; 8¥="H'; M=_12, o0,-26, 1, 5,-22, -6, 42,-25, -8,-18, -6, 5,-16, 7, -4, -4,-13,-24,-27, 0, 4; D=_5;
f1: I=-5; DM=-27;
/M: 8¥='N'; M= -5, 14,-19, 2, -5,-10, -8, -2,-13, -4,-15,-11, 27,-20, -5, -2, 3, ©0,-17,-30,-13, -5;
/M: S8¥Y='F'; M=_16,-25,-24,-30,-25, 40,-25, -8, &5,-22, 9, 3,-20,-29,-25,-17,-20,-10, 0O, 8, 37,-25;
FI: I=—f; MD=-32;
/M: S¥='V'; M= _5,-27,-18,-30,-25, 7,-30,-20, 24,-24, 18, 12,-23,-26,-23,-20,-16, -4, 25,-21, -1,-25; D=—6;
JI: I=—6; MI=_32; IM=_32; DM=-32;:
/M: 8¥="A'; M= 15,-14,-14,-20,-15, -7,-14,-20, 1,-15, -2, -3,-12,-17,-13,-17, 4, 8, 8,-23,-11,-14;
T T=-5: MN=-25:




Prosite (profile): example

Numerical results

o Fecall (true huts / (true hits + false negatives)): 100.00 %

Comments

SWISS-PROT release number: 40.17, total number of sequence entries m that release: 108489

Total number of hits in SWISS-FROT: 68 hits in 59 different sequences

Mumber of hits on proteins that are known to belong to the set under consideration: 68 hits in 59 different sequences

Mumber of hits on proteins that could potentially belong to the set under consideration: 0 hits in 0 different sequences

Mumber of false hits {on unrelated proteins): 0 hits in 0 different sequences

Number of lenown missed hits: 0

Mumber of partial sequences which belong to the set under consideration, but which are not hit by the pattern or profile because they are partial (fragment)
sequences: 0

Precision (true hits / (true hits + false positives)): 100.00 %

Cross-references

MATETX TYPE: protein_domain

Scaling database: SWISS-PROT: reversed

Matrix author: CJA_ Sigrist

Taxonomic range: Archaebacteria, Eukaryotes, Prokaryotes (Bacteria), Eukaryotic viruses
Iaxumum known number of repetitions of the pattern in a single protein: 3

True positive hits:

DNEE_GUITH (078411), DNAB MYCTU (P71715), DNAR_PORPU (P51333),

ATA T T TTom TRITA T AIraTET A mTAT__TmwTrhan

— Lananna ., dqCr Ao, — EL=T=5 & L - I B
¥832 METJA (D58242), YA54 METJA ((58454), YE20 METJA (Q58815),
YEG1 MYCLE (049689), YE61 MYCTU (G53152)

Retrieve an alignment of SWISS-PROT true positive hits:

[Clustal format, coler, condensed wiew] [Clustal format, coler] [Clustal format, plam text] [Fasta format]

PDE

Detaled wiew

1AMT:




BLOCKs database

Blocks are multiply aligned ungapped
segments corresponding to the most highly
conserved regions of proteins

»Lipocal Five tough ones from Lawrence et al, Sclence Z62:
L mequences are included in 2 blocks

Lipocald, width = 1% LipocalB, width = 11
BEF FIEEBE 16 NFDWSNYHGEWWEVA ( 70) 101 VLSTDNENYII

[CTA_MANSE 17 DFDLSAFAGAWHEIA (73] 105 VLATDYENYAI

LACBE_BOVIN 25 GLDIGQEVAGTWYSLA ( 70) 110 VLDTDYERYLL

MUFPZ_MOUSE 27 NFNVEKINGEWHTII ( 68) 110 IPETDYDNFLM

RETE_BOVIN 14 NFDEARFAGTWYAMA ¢ 77) 106 IIDTDYETFAV
positions weights



PRINTS database

PRINTS is a compendium of protein
fingerprints. A fingerprint is a group of
conserved motifs used to characterize a
protein family

Usually the motifs do not overlap, but are
separated along a sequence

A fingerprint is a set of motifs used to
predict the occurrence of similar motifs,
either in an individual sequence or in a
database.



Pfam database

Pfam is a large collection of mul’rlple
sequence alignments and hidden Markov
models covering many common protein
domains and families

Each curated family in Pfam is represented
by a seed and full alignment. The seed
contains representative members of the
family, while the full alignment contains all ™
members of the family as detected witha g
profile hidden Markov model (HMM) r
constructed from the seed alignment using =
the HMMER?Z2 software "
1



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

Sequence-motif methods:

m PROSITE home of regular expressions and profiles;

= Pfam, SMART and TIGRFAMs, keepers of hidden markov
models(HMMs);

m PRINTS, provider of fingerprints (groups of aligned, un-
weightedmotifs);
Diagnostically, these resources have different areas of
optimum application owing to the different underlying
analysis methods. In terms of family coverage, the protein
signature databases are similar in size but differ in content.

While all of the methods share a common interest in protein
sequence classification, some focus on divergent domains
(e.g., Pfam), some focus on functional sites (e.g., PROSITE),
and others focus on families, specialising in hierarchical
definitions from superfamily down to subfamily levels in
order to pin-point specific functions (e.g., PRINTS).
TIGRFAMs focus on building HMMs for functionally

equivalent proteins. "L L B



InterPro release 6.0 (2003.3)

Contains 7751 entries, representing 1748 domains,
5841 families, 147 repeats, and 15 post-translational
modification sites. Member databases:

SIS S-PROT Primary databases | 41.0 122064
FRINTS 5.0 1750
TrEMBL 2300 gala2s
Ftam .0 5193
FPROSITE patterns 17.37 Th5 :
FROSITE preprofiles [slEA, 140 -
Froliom 200221 1021 r
InterFro b.0 7o ]
Smart 3.4 b54 N
TIGRFAMs 2.1 1614 ',
L EERE R



InterPro: www.ebi.ac.uk/interpro

EBI Home

InterPro

* |nterPro Index

* Text Search

* Sequence Search
* Databases

* Documentation

= FTP Site

L]

uropean Bioinformatics Institute

About EBI

ol Muclectide sequences | = Bad =0 | 7 Site search |HNNEGEIIE

Research Services Toolbox Databases Downloads Submissions
INTERPRQ DATABASE

InterPro is a useful resource for whole genome
analysis and has already been used for the proteome
analysis of a number of completely sequenced Interpro
organisms including prefiminary analyses of the
mouse and human genomes.

Further information on InterPro can be found in the Documentation page,
which includes links to the release notes, the user manual, a list of deleted

Proteome
Analysis

oteom
nalysis

Statistical and
comparative
ahalyzis of the

InterPro entries, the dataflow scheme of the database, a fully annotated
sample entry and references for the member databases.

InterPro is headed by Rolf Apweiler.
Lpdated Documents and Mew Links

+ Announcement: InterPro release 5.1 is out with new data and
updated files,

+« Mews: InterPro has a new SRES-based text search which allows
users to search a combination of InterPro and protein features.

« Listof all InterPro entries of each tvpe

predicted
proteames of fully
sequenced
orgEnisms.

QuuickGO
GO Browser




InterPro example

InterPro Entry IPR001323

Erythropoietin/fthrombopoeitin

Database InterPro
Accession |IPR0O01323 EPO_TPO (matches 21 proteins)
Name Erythropoietinfthrombopoeitin
Type Family &
Dates 08-0CT-1999 (created)

23-NOV-2000 (last modified)
Signatures PS00817 EPO_TPO (19 proteins)

PFOO758, EPO_TPO (21 proteins)
Child @ IPRO03013; Erythropoietin (12 proteins)
firee] | IPRO03978 Thrombopoettin (5 proteins)
Function & glycopeptide hormone (G0:0005181)
Component extracellular (GO:0005576)
Abstract & Enthropoietin, a plasma glycoprotein, is the primary physiological mediator of erythropoiesis [1]. tis

involved in the regulation of the level of peripheral enythrocytes by stimulating the differentiation of erythroid
progenitor cells, found in the spleen and bone marrow, into mature erythrocytes [2] It is primarily produced in
adult kidneys and foetal liver, acting by attachment to specific binding sites on erythroid pragenitor cells,
stimulating their differentiation [3]. Severe kidney dysfunction causes reduction in the plasma levels of
enythropoietin, resulting in chronic anaemia - injection of purified erythropoietin into the blood stream can
help to relieve this type of anaemia. Levels of erythropoietin in plasma fluctuate with varying oxygen tensian
of the blood, but androgens and prostaglandins also modulate the levels to some extent [3]. Erythropoietin
glycoprotein seguences are well conserved, a consequence of which is that the hormones are cross-reactive
among mammals, i e. that from one species, say human, can stimulate erythropoiesis in

other species, say mouse or rat [4].

Thrombopoeitin (TPO), a glycoprotein, is the mammalian( hormone which functions as a megakaryocytic
lineage specific growth and differentiation factor affecting the proliferation and maturation from their
committed progenitor cells acting at a late stage of megakaryocyte development. It acts as a circulating
regulator of platelet numbers.




InterPro example

Examples

« P49745 TPO_RAT
« P33708 EPO_SHEEP
« P33708 EPO_FELCA

View examples
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InterPro graphic example

InterPro - Proteins matching IPR001323

Tabm Graphical

Grid shows 10aa intervals, first mark at position 0. Move the mouse over a match to see
more information in the status line of your browser window.
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2.6 Databases : proteomics

Contain informations obtained by 2D-PAGE:
master images of the gels and description of
identified proteins

Examples: SWISS-2DPAGE, ECO2DBASE, Maize-
2DPAGE, Sub2D, Cyano2DBase, etc.

Format: composed of image and text files
Most 2D-PAGE databases are “federated"” and
use SWISS-PROT as a master index

There is currently no protein Mass Spectrometry
(MS) database (not for long...)



Mw (Kd)

This protein does not exist in the current release of

SWISS-2DPAGE.

EE .

pH

EPO_HUMAN
(human plasma)

Should be here...



2.7 Databases : 3D structure

Contain the spatial coordinates of macromolecules whose 3D
structure has been obtained by X-ray or NMR studies

Proteins represent more than 90% of available structures
(others are DNA, RNA, sugars, virus, complex
protein/DNA...)

RCSB or PDB (Protein Data Bank), CATH and SCOP
(structural classification of proteins (according to the
secondary structures)), BMRB (BioMagResBank; NMR
results)

DSSP: Database of Secondary Structure Assignments.
HSSP: Homology-derived secondary structure of proteins.

FSSP: Fold Classification based on Structure-Structure
Assignments.

SWISS-MODEL: Homology-derived 3D structure db



RCSB or PDB: Protein Data Bank

Managed by Research Collaboratory for
Structural Bioinformatics (RCSB) (USA).
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Contains macromolecular structure data on
proteins, nucleic acids, protein-nucleic acid
complexes, and viruses.
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Specialized programs allow the vizualisation
of the corresponding 3D structure. (e.g.,
SwissPDB-viewer, Cn3D)

Currently there are ~18'000 structure data
for 6'000 different molecules, but far less
protein family (highly redundant) !




5'-Nucleotidase From E. Coli

Sequence and secondary structure
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PDB: Sequence Detalls

Each residue in the sequence is reported as
a single letter code. Secondary structure is
calculated and described according to an
implementation of the method of Kabsch
and Sander (1983) Biopolymers 22, 2577 -
2637.

The assignments are: H=helix; B=residue in
isolated beta bridge; E=extended beta
strand; 6=310 helix; I=pi helix; T=hydrogen
bonded turn; S=bend.



PDB example leer

HEADER COMPLEX (CYTOKINE/RECEPTOR) 24-JUL-98 1EER SHEET 2 I4ILEC154 ALAC162-1 N VALC 158 O VAL C 172
TITLE CRYSTAL STRUCTURE OF HUMAN ERYTHROPOIETIN SHEET 3 14 ARG C 191 METC200-1 N ARG C 199 O ARG C 155
COMPLEXED TO ITS SHEET 4 14VALC216 LEUC219-1 N LEUC 218 O TYRC 192

TITLE 2 RECEPTOR AT 1.9 ANGSTROMS
COMPND MOL_ID: 1;

COMPND 2 MOLECULE: ERYTHROPOIETIN;
COMPND 3 CHAIN: A;

SSBOND 1CYSA 7 CYSA 161
SSBOND 2CYSA 29 CYSA 33
SSBOND 3CYSB 28 CYSB 38

COMPND 4 ENGINEERED: YES; SSBOND 4CYSB 67 CYSB 83

COMPND 5 MUTATION: N24K, N38K, N83K, P121N, P122S; SSBOND 5CYSC 28 CYSC 38

COMPND 6 MOL_ID: 2; SSBOND 6CYSC 67 CYSC 83

COMPND 7 MOLECULE: ERYTHROPOIETIN RECEPTOR; CISPEP 1GLUB 202 PROB 203 0 005

COMPND 8 CHAIN: B, C; CISPEP 2GLUC 202 PROC 203 0 014

COMPND 9 FRAGMENT: EXTRACELLULAR DOMAIN; CRYST1 58.400 79.300 136.500 90.00 90.00 90.00P 212121 4
COMPND 10 SYNONYM: EPOBP; ORIGX1  1.000000 0.000000 0.000000  0.00000

COMPND 11 ENGINEERED: YES; ORIGX2  0.000000 1.000000 0.000000  0.00000

COMPND 12 MUTATION: N52Q, N164Q, A211E
SOURCE MOL_ID: 1,

SOURCE 2 ORGANISM_SCIENTIFIC: HOMO SAPIENS;
SOURCE 3 ORGANISM_COMMON: HUMAN;

ORIGX3  0.000000 0.000000 1.000000 0.00000
SCALE1 0.017123 0.000000 0.000000 0.00000
SCALE2  0.000000 0.012610 0.000000 0.00000

SOURCE 4 EXPRESSION_SYSTEM: ESCHERICHIA COLI; SCALE3 0.000000 0.000000 0.007326 ~ 0.00000 [}
SOURCE 5 MOL ID: 2: ATOM 1 N ALAA 1 -38.912 14.988 99.206 1.00 74.25
SOURCE 6 ORGANISM_SCIENTIFIC: HOMO SAPIENS: ATOM 2 CA ALAA 1 -37.691 14.156 98.995 1.00 72.12 .:c
SOURCE 7 ORGANISM_COMMON: HUMAN; ATOM 3 C ALAA 1 -36.476 15.045 98.733 1.00 70.30
SOURCE 8 EXPRESSION_SYSTEM: PICHIA PASTORIS; ATOM 4 O ALAA 1 -36.607 16.130 98.160 1.00 68.80 .0
SOURCE 9 EXPRESSION_SYSTEM_VECTOR: PHIL-S1 ATOM 5 CB ALAA 1 -37.910 13.201 97.819 1.00 70.67 C
KEYWDS ERYTHROPOIETIN, ERYTHROPOIETIN RECEPTOR, SIGNAL ATOM 6 N PROA 2 -35.278 14.597 99.162 1.00 70.55 N
EEEIEVIETSOF? TRANSDUCTION, HEMATOPOIETIC CYTOKINE, CYTOKINE ATOM 7 CA PROA 2 -34.022 15.337 98.982 1.00 66.55 c
KEYWDS 3 CLASS 1, COMPLEX (CYTOKINE/RECEPTOR) ~ ® ... o |
EXPDTA X-RAY DIFFRACTION

AUTHOR R.S.SYED,C.LI |
REVDAT 1 01-OCT-99 1IEER 0

JRNL  AUTH R.S.SYED,S.W.REID,C.LI,J.C.CHEETHAM,K.H.AOKI,B.LIU, o |
JRNL  AUTH 2 H.ZHAN,T.D.OSSLUND,A.J.CHIRINO,J.ZHANG,

JRNL  AUTH 3 J.FINER-MOORE,S.ELLIOTT,K.SITNEY,B.A.KATZ, . . . S [ I | .

JRNL AUTH 4 D.J.MATTHEWS,J.J.WENDOLOSKI,J.EGRIE,R.M.STROUD



Secondary structural databases

(class/architecture/topology/homology)


http://scop.mrc-lmb.cam.ac.uk/scop/search.cgi?pdb=1HO5
http://scop.mrc-lmb.cam.ac.uk/scop/search.cgi?pdb=1ush
http://www.biochem.ucl.ac.uk/cgi-bin/cath/CATHSrch.pl?type=PDB&query=1HO5
http://www.biochem.ucl.ac.uk/cgi-bin/cath/CATHSrch.pl?query=1ush&type=PDB
http://jura.ebi.ac.uk:8765/holm/qz?find=1HO5
http://www.ncbi.nlm.nih.gov/Structure/mmdb/mmdbsrv.cgi?form=6&db=tDopt=s&uid=1HO5
http://www.biochem.ucl.ac.uk/bsm/pdbsum/1ho5/main.html
http://www.biochem.ucl.ac.uk/bsm/pdbsum/1ush/main.html

2.8 Databases : metabolic

Contain informations that describe enzymes,
biochemical reactions and metabolic pathways;

ENZYME and BRENDA: nomenclature databases
that store informations on enzyme names and
reactions;

EcoCyc (specialized on
Escherichia coli), KEGG, EMP/WIT;

Usualy these databases are tightly coupled with
query software that allows the user to visualise
reaction schemes.



KEGG: Kyoto Encyclopedia of Genes and Genomes
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2.9 Databases : bibliographic

Bibliographic reference databases contain
citations and abstract informations of
published life science articles;

Example: Medline

Other more specialized databases also
exist (example: Agricola).



Medline

MEDLINE covers the fields of medicine, nursing,
dentistry, veterinary medicine, the health care
system, and the preclinical sciences

more than 4,600 biomedical journals published in
the United States and 70 other countries

Contains over 11 million citations since 1966 until
now

Contains links to biological db and to some journals
New records are added to PreMEDLINE daily!

= Many papers nhot dealing with human are not in Medline |
m Before 1970, keeps only the first 10 authors |
= Not all journals have citations since 1966 |



Medline/Pubmed

PubMed is developed by the National Center for
Biotechnology Information (NCBI)

PubMed provides access to bibliographic
information such as MEDLINE, PreMEDLINE,
HealthSTAR, and to integrated molecular biology
databases (composite db)

s PMID: 10923642 (PubMed ID)
s UIL: 20378145 (Medline ID)



2.10 Databases : others

There are many databases that cannot be
classified in the categories listed previously;

Examples: ReBase (restriction enzymes),
TRANSFAC (transcription factors), CarbBank,
GlycoSuiteDB (linked sugars), Protein-protein
interactions db (DIP, ProNet, BIND, MINT),
Protease db (MEROPS), biotechnology patents db,
etc..

As well as many other resources concerning any
aspects of macromolecules and molecular biology.



Some important practical remarks

Databases: many errors (automated
annotation) |

Not all db are available on all servers

The update frequency is not the same for
all servers; creation of db_new between
releases (exemple: EMBLnew;
TrEMBLnew....)

Some servers add automatically useful
cross-references to an entry (implicit
links) in addition to already existing links
(explicit links)



»»» Using sequences

Databases can be accessed easily using retrieval tools

Sequence Retrieval System (SRS, Europe) allows any flat-
file db to be indexed to any other; allows to formulate
queries across a wide range of different db types via a
single interface, without any worry about data structure,
query languages...

Entrez (USA): less flexible than SRS but exploits the
concept of « neighbouring », which allows related articles in
different db to be linked together, whether or not they are
cross-referenced directly

ATLAS: specific for macromolecular sequences db (i.e. NRL-
3D)
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http://www.ncbi.nlm.nih.gov/Entrez
http://srs.ebi.ac.uk/

