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Biology of the XXI century

e Three major developments:

— High throughput technique analysis: DNA
seguencing, mass spectrometry, miakgday, ...

— Numerous biological databases available through the
Web

— Bioinformatics tools available through the Web
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Molecular bioinformatics:
an operational definition

The applications of computer sciendc

éin particular for the study of macrom
and oligosaccharides

BETOTNFORMATICS




Protein sequence databases
are essential for...

- ldentification of proteins by proteomics
--> completeness, sequence quality

- Similarity searches (functional prediction)
--> sequence quality (non redundance)

- Training datasets (prediction tools)
--> sequence and annotation quality

-Genome annotationé
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Proteome complexity

genome proteome
~ 25'000 human ~ 1'000'000 human
genes proteins

post-translational modifications
(FTMs)

alternative splicing
alternative promoter usage
mREMNA editing

etc. transcriptome

~ 100’000 human
transcripts

Not predictable
at the genome
level !

(Jensen O.N., Curr. Opin. Chem. Biol., 2004, 8, 33 -41, PMID: 15036154).
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Aval anche of sequ
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DNA Sequencing with Solexa
Technology

Generating one billion bases of high quality DNA sequence per run‘at less than 1% of the cost
Of caplillary-based methods, the NMumina Genome Analyzer 1s designed to enable researchers
to dramatically improve the efficiency and speed of current applications. Now an expanded
scale of research that was previously unimaginable with other technology platforms is pos-

sible with the Genome Analyzer.

Press Release

FOR IMMEDIATE RELEASE

More tharJ Six Million New Genes,llThousands of New Protein
Families, and Incredible Degree of Microbial Diversity Discovered
from First Phase of Sorcerer Il Global Ocean Sampling Expedition
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(single organism, varying sizes)

é 952 ongoing genome sequencing projects



| Lmis | Previewdndex | Mistory | Cliptoara | Detass |

Welcame to the NCBI Entrez Genome Project dstabasze

This searchable database is a collecton of complete and incomplote
large-scale sequencing, assembly, annotation, and mapping projects
for callular orgamsms. The database is organized into organism-
spacfic overviews that function as portals from which all projects in
the datsbase pertaining to that organiem can be browsed and
retneved. Rasd more
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Updates

Proposal 1o Improve the use of Locus Tags in Microbial Genomes
NCEBI and ASM have & jomnt proposal 1o smprove the use of locus tags in
mecrobial genomes. An updated search intedface is available hew

Marine Microbes

The Gordon and Betty Moore Foundation is callng for submisssons for the 2nd
phase of the Manne Microbial Genome Sequencing Project. Information on
submitting candidales is available on this page

Envir 1S Survey

The DOE Jaint Genome Istitute would like to formulate 3 minimum set of
standard sequence-assocsated information (SAJ) felds for ermronmental
soquence datasels (IRNA and genomic) They are requesting input fom users
= the form of 3 survey that will take place over tha next two manths to
determing whach fields are conssdered important to the communiy. You can
find the survay form nere
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[

Pro otes 812 620 765 2197
Archaea 55 8 30 93
Bacteria 757 612 735 2104

E otes 22 174 187 383
Animals 4 7 18 159

Mammals 2 29 22 33
Birds 2 1 3
Fishes 8 6 14
Insects 1 20 19 40
Flatworms 1 3 4
Roundworms 1 7 13 21
Amphibians 1 1
Reptiles 1 1
Other animals 11 15 26
Plants 2 8 42 52
Land plants 2 6 35 43
Green Algae 2 7 9
Fungi 10 63 39 112
Ascomyvcetes 2 51 25 24
Basidiomycetes 1 g g 18
Other fungi 1 3 4] 10
Protists [ 24 24 54
Apicomplexans 1 11 3 17
Kinetoplasts 1 4 3 g
Other protists 4 g9 15 28
total: 334 794 952 2580

Revised: Jan 13, 2009

http://www.ncbi.nlm.nih.gov/genomes/static/gpstat.html




(single organism, varying sizes)

é 952 ongoing genome sequencing projects

é . 200 metagenome sequencing projects
(environmental samples: mu/ t 1 p/ e ounknol

varying sizes)

~ 17 million sequences being processed at Venter
Institute



How many Oproteind seqguences at t

For fun: estimate: ~30 million species (1.5 million named)

20 million bacteria/archea X 4'000 genes (182 - 8500)
5 million protists X 6'000 genes
3 million insects X 14'000 genes
1 million fungi X 6'000 genes
0.6 million plants x 20'000 genes
0.2 million molluscs, worms, arachnids, etc. x 20'000 genes
0.2 million vertebrates X 25'000 genes

The calculation:
2x10'x4000+5x16x6000+3x16x14000+16x6000+6x10x20000+2x
10°Px20000+2x16x25000

= 179'000'000°000

AMB, SP20



Protein sequence origin

About 4.5 mill 1 ons of OKknown

More than 99 % of the protein sequences are derived
from the translation of nucleotide sequences

Less than 1 %: direct protein sequencing (Edman,
MS/ MSée)

->[t Is Important that users know where the
protei n sequence comes

(sequencing & gene prediction quality) !
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The hectic |1 fe of a S €

Data not submitted to public dat a

) -~
CDNAS, ESTS (expressed sequence tags) g enes y g e

| LY }
‘ ‘e !
EMBL, GenBank, DDBJ

| N 3 _
\\ﬂNSD International Nucleotide Sequence Database Collabaration

natienal Nuclsotids Sequence Database Collaboration

OCUNENTE

- NCB w-“_::'.w'.
= rercooss % The International Mucleotide Sequence Databases (INSD) have been developed and
%DDBJ maintained collaboratively between DDEJ | EMEBL | and GenBank for over 18 years.

EMBL

How (0 submit data

WNSIDE

EMBL: http://www.ebi.ac.uk/embl/
http://www.insdc.org/ —p  GenBank: http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.htmi
DDBJ: http://www.ddbj.nig.ac.jp/



Contribution: EMBL 10 %: GenBank 7 5 %: DDBJ 15 %
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Goal

-to accept, process and make freely available
sequence data from individual researchers,
research group and patent office

- avallable via SRS/Entrez, ftp, web services and
similarity search tools.
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The tremendous increase in nucleotide sequences

Total nucleotides

(current 242,183,663,456)
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Year

1980: 80 genes fully sequenced !

http://www3.ebi.ac.uk/Services/DBStats/
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EMBL/GenBank/DDBJ

AServe as archives : 6not hing goes out
AContain all public sequences derived from:

0 Genomeprojects (> 80 % of entries)

0 Sequencing centers (cDNAs, ESTse )

d Individual scientists (15 % of entries)

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

ACurrently: ~152x108 sequences, ~242 x10° bp;
ASequencesfrom > 2 6 Odifleren® species;
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http://www3.ebi.ac.uk/Services/DBStats/

By nucleotide count

I Bos tawrus I Pan troglodytes I Z=z3 mays
I Sus scrofa I Macaca mulatts |:| Orther

human

mouse

rat

|:| Haomo sapiens I Mus musculus I Rattus norvegicus |:| marine metagenoms

I Canis lupus familisris

__m
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More than 26086000

Humar/Mouse/Rat:
organisms with the

highest redundancy !
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Wherethe sequenced specimen wadiected?
Geographical Origin of Sequenced Samples (since 2005)
(lat_lon : latitude longitude qualifier)

0y

NS

The map shows 18,892,540 entries distributed over 11,882 locations

http://www3.ebi.ac.uk/Services/EMBLWorld/EMBLWorld.pl



EMBL/GenBank/DDBJ

A very important annotation for proteomic:
the CoDing Sequence (CDS)

(in particular for eucaryotes)
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The hectic life of a sequence ...

Data not submitted to public dat a

c DNAs, ESTs, g%fles, ger
} LY }
‘ ‘e !
EMBL, GenBank, DDBJ
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5 Problems
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At the nucleic acid level http:/Avww3.ebi.ac.uk/Services/DBStats/

By nucleotide count

human

mouse

rat

At the protein level

3.3 Taxonomic distribution of the sedquences

Eacieria [55%)

|:| Haomo sapiens I Mus musculus |:| Rattus norvegicus |:| marine metagenoms
|:| Bos tawrus I Pan troglodytes I Z=z3 mays I Canis lupus familiaris

I Sus scrofa I Macaca mulatts |:| Orther

Anchaea (29
uncia==siied [0%)

At the protein level

(Example with UniProtKB/TrEMBL):
The CDS of virus and bacteria are
easy to obtain !

Wirses (10%)

Crhar [0%)

Eukaryoia [33%)

http://www.ebi.ac.uk/swissprot/sptr_stats/index.html
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Problem 2: Variable level of sequence quality

- Seqguencing quality
- Gene prediction quality

Authors can specify the nature of the CDS by using the

gualifier:
"levidence=experimental" or "/evidence=not_experimental".

Very rarel® doneé
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Key Location Qualifier
source 1.56800

environmental_sample

isolation_source

Very

Value

uncultured marine type-4 Synechococcus SB2

genomic OMNA

Gulf of Mexico

db_xref taxon:359140
cds 206,814 codon_ start

transl_table

1
11
conserved hypothetical protein

similar to SYMNW 1697 of Synechococous sp.

Hi-E e ap [ocauonT, oo

non-experimental evidence, no additional
details recorded

proteim—id

translation

ABBO2201 |

AV TGV LV AVL TAL NS LLGOATGALLL TGAMYTIGY T A

»hBESZ201 -
MEDOALSLHAWTMGLLHPALIILFVYPVVGATIELGILARE

1
MLCLGLHPAVERLSDOQPWTALFWOSHF THGMALGGLL IS

MVIVALLLAMOATSGTRNLLLA i
< | | »

are®y doneé

2R

EE EUropean rroteomics association = = ‘

ProteoRed - SPR®



http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

UniProtKB/SwissProt protein knowledgebase
release 56.6tatisticy(16-Dec08)

1: At protein level 15,3%
2. Evidence at transcript level 15,8%
3: Inferred from homology 65,2%
4: Predicted 3,4%
5: Uncertain 0,3%

http://www.expasy.org/sprot/relnotes/relstat.ntml
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Problem 3: highly redundant

Sort of sequence museum where sequences are preserved for eternity as
they were determined, interpreted and published originally by their
authors

(primary sequence repository)

-> Similarity searches are

—_m ( ’
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Problem no 4

Author authority

--> variable level of the annotation (CDS and other) quality
-1 .e. gene/ protei n name
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EMBL/GenBank/DDBJ

The authors have full authority over the content of the entries they
submit !

(editorial control of the content belongs to the authors)

(exception: TPA (Third Party Annotation), since january 2003)

ap—
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OProbl emd no 5

Environment al sampl es
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Environmental sequences (ENV)

Aim:
To sequence all DNA present in a given sample,
without knowing from which species the DNA is derived from

- Sargasso sea (Craig Venter)
- human fluids
- earth

2 ¢JX ProteoRed €0t
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A breakdown of Release 87 by dataclass and taxonomic division is shown below:

Ereakdown by dataclass.

ghtries

nucleotides

:Constructed

rExpressed Segquence Tag

:Genome Sequence Scan

:High Throughput CDHA seguencing
:High Throughput Genome sequencing
:Patents

:3tandard

rBequence Tagged ZSite

:Third Party Annotation

:whole Genome Shotgun

Total

Breakdown by taxonomic division.

Division

LHC
WEL

753,655
Jb,. 646,911
14,479,478

439,150

91,507
3,215,654
2,831,364

581,816k
5,078
14,690,009

74,034,622

entries

46,426,.573,414
Z0,181,912,893
9,113,944,5880
536,631,410
15,463,934, 359
1,946,450,402
15,394 ,772,865
495,852,329
335,216,845
71,134,188,51Z2

134, 602,4904,495

nucleotides

Invertebhrates
:0ther Mammals
(Mus musculus
FHG:
PLH:
ERO:
ROD:
SN

Bacteriophage
Plants
Prokarvotes
Fodents
Synthetic

Unelassified
Viruses
WRT :

Other Vertehrates

Taotal

1,603,893
1,286,158
11,230,768
g,162,681
14,556,369
8,081,538
3,881
17,057,610
466,792
2,731,028
B36,5448
1,089,260
Jg4,062
6,744,034

74,034,622

1,342,790, 162
Z2,004,465,56%2
21,218,925,614
13,395,378,291
42,740,026,470
13,793,038, 469
19,515,189
12,804,708, 167
2,748,539,605
13,155,020,099
233,842,305
206,135,221
J67,.988,095
10,274,231,246

134 ,.602,5904,495



General Information
Primary Accession # AACY01159976

Accession # AACYD1159976
ALCY0 1000000

Entry Mame EMBL: AACYD1 159976

Maolecule Type genomic DNA,

Seduence Length

Entry Division

Sequence Yersion AACY01159976.1
Creation Date 09-MAR-2004
Modification Date 09-MAR-2004

Description

Cescription Environmental sequence [BEA_CTG_2139269, whole genome shotgun sequence,
Keywords
CJrganism ervironmental sequence

Jrganism unclassified sequences; environmental samples,

Classification

1. Yenter,].C.; Remington,kK.; Heidelberg,].; Halpern,&.L.; Rusch,D.; Eisen, .A.; Wu,D.; Paulsen,l.; Nelson,K.E.; Nelson,W.; Fouts,D.E.;
Levy,S.; Knap,AH.; Lomas, MW, Nealson,k.; White,O.; Peterson,].; Hoffrman,J.; Parsons,R.; Baden-Tillson,H.; Pfannkoch,C.;
Rogers,Y.-H.; Smith,H.O.,;

Environmental Genome Shotgun Sequencing of the Sargasso Sea
Science 0:0-0(2004)
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mol_type genomic DNA
note IBEA DEGENERATE=2139269

organism environmental sequence

isolation_source Sargasso Sea N o I de a of t he Spec | es é ( mi cr o
environmental_sample No idea of the gene predictio
codon_start 1 No idea of the genetic code to be used for traduction !!!!!

note similar to gi|33861328
product unknown
protein_id EAK80746.1

translation |>Eixso74s
MDEMIEEVENGYTLNIVEDELELSTAVFEF IESHI IHTLEEEE
LLSESDLRUDMVIVFLEDERCVDPNSELSHSLMLNNSLL THE G

Jl | ol

codon_start 1

note similar to gi|33861327 Not always associated with CDS. If yes,
I | nknown the protein sequence are present in protein
protein_id FAK80747 1 sequence databases

translation |-Eirso7a7
VSVPTITASLNARVHMSSLEEQRSEIEETIPSKEIEDFDLGDIS
TAQGHDILREAS AVYDYGLNNPSIAQIVEGGCIIRSKLLSEIC
FNNE IATRLDNL AKVVSLSTEAGIPVECLSSTLDYLNS TRTNE
YERIDEEGSFHTEWHE

< »)

/. ProteoRed
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Introduction : bioinformatics and sequences
Nucleic acid sequence databases

Protein sequences databases (sources)

Protein sequences databases (other)
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The hectic life of a sequence ...

Data not submitted to public dat a
c DNAs, ESTs, 9U€nomes,
by ooy
; ; |
Nucleic acid = =
, , DDBJ
databases
e/ f the submitters provide
annotated Coding Sequence (CDS)
no CDS (1/10 E/IIL entries)
Gene prediction

Protein sequence
EEEEER » databases




Maj] or protein sequence dat

Integrated
resources
Ocr-osefer en<

PIR PDB PRF

““.- -......__“-. __________________
______________________

SWISS Prot + TrEI\/IBL

Separated
resources

. Swiss-Prot + GenPept + PIR + PDB + PRF + RefSeq

UniProtKB/ Swiss- Prot: manually annotated protein sequences (1 1 0 6shéeties)

UniProtKB/ TrEMBL : submitted CDS (EMBL) + automated annotation; non redundant with Swiss-Prot
(1 8 4 0 G@=8es)

GenPept submitted CDS (GenBank; redundant with Swiss-Prot ( 1 3 0 09periBs)
PIR: Protein Information Ressource; archive since 2003; integrated into UniProtKB
PDB: Protein Databank: 3D data and associated sequences

PRE | our n apublisheddn pcefsddiedces

RefSeq: Reference Sequence for DNA, RNA, protein +gene prediction ( 4 0 Ospe@ies)




UniProt, Prot &
the Universal protein resource
IS maintained by
the UniProt consortium
SIB + EBI + PIR

SIB = Swiss Institute Bioinformatics
EBI = European Bioinformatics Institute
PIR = Protein Information Resource

WwWWw.uniprot.org



UniProtKB

Protein knowledgebase

4 05 6 5dnhtbies
(1 1 0 6sbexies)

- UniProtKB/Swiss-Prot
UniRef _ =
Sequence clusters EE:I:;LEE:MM
UniRef100 — ~ ~

_ o 6 09 6 4 OehtBeS
UniRef30 UniProtKB/TrEMBEL B (1 84 6 GPebies)
UniRef50 Unreviewed —

Automatic annotation I

5 T T

UniParc - sequence archive
Current and obsolete sequences

T

EMBL/GenBank/DDBJ, Ensembl, other
Sequence resources




Search in Guery
Protein Knowledgebase (UniProthH) - Search | Clear |

WELCOME

The mission of UniProtis to provide the scientific community with a
comprehensive, high-guality and freely accessible resource of protein
sequence andfunctional infarmation.

What we provide

UniProtkB Protein knowledgebase, consists oftwo sections:

1 Bwiss-Prot, which is manually annotated and
reviewed.

T TrEMBL, which is automatically annotated and is
not reviewed.

UniRef Sequence clusters, usedto speed up similarity searches.

niParc Sequence archive, usedto keeptrack of sequences and
theiridentifiers.

Supporting data | Literature citations, taxonomy, keywords and more.

«e®®

Prot.,-

Search Blast

Do

Align

MEW & B

Release 14.6 — Dec 16, 2008
GeneCards: yef another
means o get human gene
chromosomal location -
Cross-references to
GensCards and PRIDE

v Statistics fior UniProtkE:
Swiss-Prot - TrEMBL

r Forthcoming changes
» Mews archives

SITE TOUR

Learn how to make best uss
of the tools and data on this
site.

PROTEIN SPOTLIGHT

A =nail's sting
December 2008

nleads - Contact - DocumentationHelp

Retrizve 10 Mapping




UﬂiPrdt
e

The UniProt KnowledgeBase

(UniProtkKB)

an encyclopedia on proteins

biweekly released

—_m
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http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

RREBHEHERRHRHS

AEESHBERPFARELRE

EMBL

RL713758; 2% 1; liscac; mhdh; HIC; HUe: 27135 EE.
RL713738;

J0-WAR-3002 (Rel. 71, Ceeaked)

32-8EF-3004 (hel. E1, Last wpdabed, Weesion 23
P BOCE, DA NP RN 64N AR (1 Lias DEEETAsIERZL |
HEo.

Homo sapicena (human}
Bukacyota; Wetazos; Chocdata; Ceaniaba; Yectebcaba; Eubeleosbomi; wammalia;
Euth&cia; Euacchonboglicea; Peimabea; Haplocehiani; Catacchini; Hominidag;

b TrEMBL

1-2715
Ihe Becman cOMR Consactium

Bousthka k., Rlheck R., soowmawee B., Schupp I., Wellenceubhee R,
wewzs H.W., Weil E., fnid ., Osangee ., Fobo ©., Han 8., Wiemann 2.7 -

Submitbed (22-9EE-2004) bo the EaEL/GenEank,O0ET databasea.
®IPY, Iagolabasdbee Lasdibe.l, D-E5764 Weuwhecheeq, @ERMAIY

H-IawDE; HITOOOO26GE2.
REED; DKPEpSE4MLEEZ.

Clone feom 5. Wiemann, woleculac GRaome Rnalysis, @ecman Cancec Reagacch -
Centee (BEEE); Ewmail &.wismannBdkfz-heidelbecy.de;

sequenead by UKFE (Ceeman Cancee Reacaceh Ceabee, HeidelheegyCeemany)
within Ehe cOMR sequencing consoctbium of Ehe Secman Sznorme Bcojeck.
Ihis eclens (DKESRIG4RLEEQ}Y ia awailabls &t Ehe REFD Deubachea
Redstucetnzenboun fuke Geaomfocschung QnbH S Beelin, Gecmany.

Blease conktaet REED foe cedeeing:

hEEp:/ e, capd  de fegi-biafpeeductafel. egi Po Laas I b- DKE SR 56 4M16E2
Pucthec infacmabion shouk Ehe clane aad Ehe asquancing peoject is
available abt hEEp:/émijpa.gal.defpoajectafednar

Kiy Locabion/Qualifigca

souces 1..2713

- Foeganian—"Homa aapicns”
frnal_E ppe="mRih"
fdew_atage-"fekal"
Felong_Llibk-"364 (aynonyn: hibedl . Yseboac phsiBl; hoakt
H1-Ihlue; sibes MobI + 221I"
felone="DKE SRIALkil R2Y
fEigaus_typs
fnote="hypothetical peotein (Wus musculua)”

¢db_xeef-"taxon: 606"
¢db_xcef-"RIED:DKFEpIadklEa2"

cog 978 .1847
feadon_stack-1

“hypabhebical peakain®
0E:1151486
R
AT 26077
stecken: TERO01Z41"

sbeckeo: [ERO11016"

S iF oo ERE[ T cEMEL : Q201"

E AmiChLITIIE
¢Ecanslabion—"wLECERIARNEARIENHIRT FEI SEULADRS] I SILVEK S BERS
ASRISHISKASSEITEIAPRSQSALEWCPS IO ICRICHCEGOEESPLITPCRCIGILR
ESTHQ 2CLHQWIKSS DTRCCELOKY OF IME TELE PLAKWEKL]#1 SERRE I FCTEEHT
IRIICUVWSLYVLIDRTAEE IRQENDWEULEWE FW I KL UR IEE TELS Foqt ) CR
WO LURAL KRYWRY I PG HS B D EAKKL EXWE SCHWH I D IRD AT WE) TEAWSLE 2.
=B RETTETT

Sequence 2715 EB; P21 k; 633 O; 693 @ 643 I; 0 okhec:
SYRGYAGIYY ATRGYacEQY FYRGeegIg cayge gy chqeebgeea ees
egteegebag ebgoygagya gegebecace ogeaackgae aaaggabggy
eyccceggya Egecggeege acgeagecky geggeogeck gagekackk
gybsagbgac bgeasacake abbeabbeas beagecteae Bggyaged
etggtagbee Egggeggebt gheecbgabe cegageqggy cbbgge
guagggyeagy cageaggybge ckbbgeckay bgygbceack gggga
Geyyeruyty chyceaceca scebgeguye goeiagebey socu
Egagaggagy eggetecage eegeateeby goybagtbge Eaet
egebebgege gegegeegbt bebggeggak ceceagbgey cgge
eybggbacta gheacgyage eqeacecebe gyasagegey gaqt
aeaggeteac gegetecbag bobgogebby aaggqyacay ggae
gegebgagba cggaagacac agggeagect EEgbcEbgoy EEEa
cecbgagbey gybbeacbys aucbybbgby beogubbbey HEbee
byggegagay sbybeabbgt gEEecbqegy ceagegygace Egags
gecaggagey becbgegebe acgugyaaaby baceccaaaa gaackek
caacbgbeck gebgbgabba aacasgacky cbgbabbbba abbbeaga
sEagyagyas gouysaauby cbouyebayt ghgaagegat agecegbaae
Etccaaacaa cacgegasca ceogagabel cagguyabbE ggebgacgee E
ceacabbgaa Egaasaatee ceagggegat ctgeaagbey abeaagbaae
cuagEAgEse BaeacagOy seagebeces gyagecagbe asqybbgek
ceacbeagya eabtcbgeaga abebgbeact gegaagygga bgaagagage ecccbeabea
cacccbgbey chgcackggy acackgoget Ebgbecacea gbeebgecbe caccagbaga
Eaasgagebe agabacaege bgebgbgage bebgesagba bgaebbeaba abggagaces
e b e e R LTl

Automated extraction of
protein sequence
(translated CDS), gene
name and references.




The quality of UniProtKB/TrEMBL data, including the
protein sequence, is directly dependent on the
iInformation provided by the submitter of the original
nucleotide entry .

Automated annotation
Ausing rules derived from Swiss -Prot manually annotated entries but
with no manual oversight 6 RuleBase

Ausing automatically generated rules - Spearmint

_—_”f_‘q <
[0 Eernel
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http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

RREBHEHERRHRHS

AEESHBERPFARELRE

EMBL

RL713758; 2% 1; liscac; mhdh; HIC; HUe: 27135 EE.
RL713738;

J0-WAR-3002 (Rel. 71, Ceeaked)

32-8EF-3004 (hel. E1, Last wpdabed, Weesion 23
P BOCE, DA NP RN 64N AR (1 Lias DEEETAsIERZL |
HEo.

Homo sapicena (human}

Bukacyota; Wetazos; Chocdata; Ceaniaba; Yectebcaba; Eubeleosbomi; wammalia;
Euth&cia; Euacchonboglicea; Peimabea; Haplocehiani; Catacchini; Hominidag;
Haa .

L1l

1-271%

The Bzeman cOMR Cansoctium
Bousthka k., Rlheck R., soowmawee B., Schupp I., Wellenceubhee R,
wewzs H.W., Weil E., fnid ., Osangee ., Fobo ©., Han 8., Wiemann 2.7

Submitbed (22-9EE-2004) bo the EaEL/GenEank,O0ET databasea.
®IPY, Iagolabasdbee Lasdibe.l, D-E5764 Weuwhecheeq, @ERMAIY

H-IawDE; HITOOOO26GE2.
REED; DKPEpSE4MLEEZ.

Clong feom 5. Wicmann, doleculac Geaome Rnalysis, Secman Cancec Rescacch
Centee (BEEE); Ewmail &.wismannBdkfz-heidelbecy.de;

sequenead by UKFE (Ceeman Cancee Reacaceh Ceabee, HeidelheegyCeemany)
within Ehe cOMR sequencing consoctbium of Ehe Secman Sznorme Bcojeck.

Ihis eclens (DKESRIG4RLEEQ}Y ia awailabls &t Ehe REFD Deubachea
Redstucetnzenboun fuke Geaomfocschung QnbH S Beelin, Gecmany.

Blease conktaet REED foe cedeeing:

hEEp:/ e, capd  de fegi-biafpeeductafel. egi Po Laas I b- DKE SR 56 4M16E2
Pucthec infacmabion shouk Ehe clane aad Ehe asquancing peoject is
available abt hEEp:/émijpa.gal.defpoajectafednar

Kiy Locabion/Qualifigca

souces 1..2713

- Foeganian—"Homa aapicns”
frnal_E ppe="mRih"
fdew_atage-"fekal"
Felong_Llibk-"364 (aynonyn: hibedl . Yseboac phsiBl; hoakt
H1-Ihlue; sibes MobI + 221I"
felone="DKE SRIALkil R2Y
fEigaus_typs
fnote="hypothetical peotein (Wus musculua)”

¢db_xeef-"taxon: 606"
¢db_xcef-"RIED:DKFEpIadklEa2"

cog 978 .1847
feadon_stack-1

“hypabhebical peakain®

DE:1151456
2TCQl
ZHC ;3077

stecken: TERO01Z41"
sbeckeo: [ERO11016"
S iF oo ERE[ T cEMEL : Q201"
E T T T L —

TrEMBL

Swiss- Prot

¢Ecanslabion—"wLECERIARNEARIENHIRT FEI SEULADRS] I SILVEK S BERS
ASRISHISKASSEITEIAPRSQSALEWCPS IO ICRICHCEGOEESPLITPCRCIGILR
ESTHQ 2CLHQWIKSS DTRCCELOKY OF IME TELE PLAKWEKL]#1 SERRE I FCTEEHT
IRIICUVWSLYVLIDRTAEE IRQENDWEULEWE FW I KL UR IEE TELS Foqt ) CR
WO LURAL KRYWRY I PG HS B D EAKKL EXWE SCHWH I D IRD AT WE) TEAWSLE 2.
=B RETTETT

Sequence 2715 EB; P21 k; 633 O; 693 @ 643 I; 0 okhec:
SYRGYAGIYY ATRGYacEQY FYRGeegIg cayge gy chqeebgeea ees
egteegebag ebgoygagya gegebecace ogeaackgae aaaggabggy
eyccceggya Egecggeege acgeagecky geggeogeck gagekackk
gybsagbgac bgeasacake abbeabbeas beagecteae Bggyaged
etggtagbee Egggeggebt gheecbgabe cegageqggy cbbgge
guagggyeagy cageaggybge ckbbgeckay bgygbceack gggga
Geyyeruyty chyceaceca scebgeguye goeiagebey socu
Egagaggagy eggetecage eegeateeby goybagtbge Eaet
egebebgege gegegeegbt bebggeggak ceceagbgey cgge
eybggbacta gheacgyage eqeacecebe gyasagegey gaqt
aeaggeteac gegetecbag bobgogebby aaggqyacay ggae
gegebgagba cggaagacac agggeagect EEgbcEbgoy EEEa
cecbgagbey gybbeacbys aucbybbgby beogubbbey HEbee
byggegagay sbybeabbgt gEEecbqegy ceagegygace Egags
gecaggagey becbgegebe acgugyaaaby baceccaaaa gaackek
caacbgbeck gebgbgabba aacasgacky cbgbabbbba abbbeaga
sEagyagyas gouysaauby cbouyebayt ghgaagegat agecegbaae
Etccaaacaa cacgegasca ceogagabel cagguyabbE ggebgacgee E
ceacabbgaa Egaasaatee ceagggegat ctgeaagbey abeaagbaae
cuagEAgEse BaeacagOy seagebeces gyagecagbe asqybbgek
ceacbeagya eabtcbgeaga abebgbeact gegaagygga bgaagagage ecccbeabea
cacccbgbey chgcackggy acackgoget Ebgbecacea gbeebgecbe caccagbaga
Eaasgagebe agabacaege bgebgbgage bebgesagba bgaebbeaba abggagaces
e b e e R LTl

Automated extraction of

(translated CDS), gene
name and references.

protein sequence
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UniProtkKB
from TrEMBL to SwissProt

Sequence check
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http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

1 entry < ->1gene (1 species)

1) Merge of all known protein sequences (CDS) derived from the same
gene

-> avaidiredundaney-and,c improve sequence reliability

(for human: ~ 6 different sequence report per entry)

i) Annotation of the sequence differences
(including conflicts, polymorphisms, splice variants etc..)

-> annotationrofprotein«diversity

—_m <)
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http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

Righting the wrongs

0OSeqguences are rarely deposi
with all scientific research, DNA and protein annotation is
a continual process of | ear ni

OSequencing error rates:

N <7 e

= ¢/ ProteoRed 3@%0[
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http://www.proteored.org/
http://www.cbm.uam.es/seprot

New ‘Protein existence evidence’ tag

* A new ‘Protein existence evidence’ tag will indicate whether
evidence exists that prove the existence of a protein;

e Different qualifiers:
1. Evidence at protein level {5,3%)

2. Evidence at transcript level 15,8%)

3. Inferred from homology (65,2 %)

4. Predicted (~3,4%)

5. Unassigned (mainly inrEMBL) (0,3%)

[ S
""",
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http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

Annotation

A Focal point of our efforts to maintain and develop
UniProtKB/Swiss -Prot;

A Enables individual researchers to obtain a summary of what
Is known about a protein



In a UniProtKB/Swiss - Prot entry, you can
expect to find:

A A (often corrected) protein  sequence and the
description of various isoforms/variants.

A Its biological origin with links to the taxonomic
databases:

A All the names of a given protein (and of its gene);

A A of what is about the protein:
function, alternative products, PTM, tissue
expression, disease, 3D dat.

A A description of
domains, PTMs, variations, etc.;

A A selection of references :
A Selected keywords:
A Numerous cross- references (central hub):




An

__m
6" )
Eﬂ EUropEan Proteomics association « = ‘ 6} Proteo'cc

easy way to access the

UniProt seta » UniProtkB Downloads - Contact - Help
Search in Query
Pratein Knowledgehase (UniProtkB) ;I I Search | Clear | Fields »
Search Blast Align Retrieve 1D Mapping
. . . Contribute
r Reviewed, UniProtKB/Swiss-Prot P05067 (Ad_HUMAN) © Send feedback
Last modified May 15, 2007. Version 135. History... % WikiProteins

5 % Clusters with 100%, 90%, 50% identityf{ | Documents (3) | [ Customize display

Marmes and arigin - General annaotation
Sequences - References - Wehb resour,

omrments) - Ontologies - Binary interactions - Alternative products - Sequence annotation (Features) -
5 - Cross-references - Entry information - Relevant documents

Function Functions as a cell surface receptor and performs physiological functions on the
surface of neurans relevant to neurite growth, neurcnal adhesion and
axonogeneasis. Ivolved in cell maobility and transcription requlation through

UniSave homepage:

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

hi

St



http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

UniProtKB Entry P05067 — History

Versions

Entry
136

135
134
133
132
131
130
129
128
127
126
125
124
123
122

121

i R B B B B (e I e R B I R R R R
82 2 E E 2 2 2 B 8 8 B 8 B B B E§

120

ELE EUroPRan Proteomics association = <

Seguence

3

3

3

fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta
fasta

fasta

Info

Entry Name

A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN
A4 HUMAN

Ad HUMAN

Releases

Database

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

LniFrotkBiSwiss-Praot

LniFrotkBiSwiss-Prot

>

-

Murmber Date MI
11.0/5320 2007-05-29 g o
1057525 2007-05-15 o g
1047524 2007-05-01 o o
10271522 2007-04-03 o o
1017521 2007-03-20 o o
97517 2007-02-20 o o
96/518 2007-02-08 o o
951515 2007-01-23 o o
947514 2007-01-039 o o
93/513 20081212 o o
921512 2008-11-28 o o
917511 2008-11-14 o o
90/510 2008-10-31 o o
89/509 20081017 o o
881508 2008-10-03 o o
871507 2008-09-19 o o
S6E/L0E 2008-09-05 o o
Proteo



http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

UniProtKB Entry P05067 — Comparing version 135 to 136

» Show complete history

» Compare versions 134-135% or 136-137

» Show or hide unchanged lines

+ DR
+ DR

- FT
- FT

FT
FT
FT
FT
FT
FT

+ + 4+ + +

15-MAY-2007,
Z9-MAY-Z007,

Orphanet:
Orphanet;

STRAND
HELIX
TUERI
S3TRAND
STRALND
STRAND
HELIX
STRALND
TUERI
S3TRAND

entry version 135.
entry wversion 136.

10z0;
g5453;

131
147
1a0
163
175
154
147
163
175
175

Alzheimer diseasse, familial.
Cerebral hemorrhage with amyloidosis, hereditary.

139
155
1lad
1a7
135
139
1a0
174
177
135

>
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Other UniProt databases
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http://www.cbm.uam.es/seprot

Nucleic acid sequence databases

e e |

GenBank DDBJ - - High-throughput genome and cONA
Sequence submission sequencing programs;
- §mall-scale sequencing (e.g. research
EMBL laboratories ).
Translated Cobing S (CDS)
provided by the submitters
UniProt

UniRef U

S.I& —-‘w' Ao e

UniProt Knowledgebase

Gives acoess to pubiidy available profein sepences.
UniPrat KB is composed of two sections:
UniProtks/TrEMBL

UniRef UniParc

Three collections of sequence Gives access tp archived
alusters (UniRef100, UnnRefl0, raw protein sequences,
UniRefS0) based on UniProt«d snd found In publicly sccessible

and UniProtkB/Swiss-Prot sefec ted (riPare recards CRIAE5ET bk, PIR, SHRL,
Ersemty, I07, POD, Batieq, Fllisce.
Woompdiane, fetent Offices )
UlllPl'otKB/ TrEMBL one UNIReT100 entry grices
tein sequences Identical sequences (including
4'500°000 entries (Mav-zow?:u Bhafnene): O dentical s s:mr?v:n
Transiated COS are Integrated nto TrEMBL with: S0r05S Species
« Merge of 1009 identical sequences derved One UniRel90 entry groups i
from the same organis, sequences that have at last ot tated
« Frotein family and domain stirbuton (Interfro), WIeh OF e Ahentiy ‘
« Automated annotation ->» database size reduction of
~ 40%,
One UniRef50 entry groups Use with caution:
segusnces that are at least also contans pseudogenes,
50 %% Identical Incorrect COS predctons,
-> database size reduction of otc
~ 650,
UniProtKB/Swiss-Prot RGN 6 S
Manually annotated protein
uences
o enitrd May UniRel 1 usend for UniParc sllows the
Latdne es{ L) comprehensive BLAST tracking of a proten
sequences o smilarity searches by sequence and its
s“:::‘,mt Ths ’,:;:2 mo.lz;‘wam 10t prowding sets of integrabion INto varous
! representative Sequences dstabases.
* Merge of all varient sequences derved from the
same gene 0 a single spectes (polymorphisms,
alternative sglicing, ANA editing, etc.) s
> low oy and UniMES

high accuracy o\‘ the protein sequence,

+ Intagration of blological and medical data dervad
from publicstions, external expertise, 45 well as
righ-performance bioinformatic tools, etc

~> high-quality manual annotation.

* Additon of ross-references to relevant databasss:
ks 1o about 100 databases are available
-> Central hub for biological data,

UrsProt Metagenamas and Ervircrmental Sequences

Currently the database contars only Aata from the
Giobal Dcean Sampling Expedition (GOS), UnIVES 5
rededaed N FASTA format together with an UniMES
matches to nterfro method file




UniRef
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sets of representative sequences

= Three collections of sequences clusters from the
UniProt knowledgebase and EnsEMBL, IPl, EMBL_WGS:

One entry -> all identical sequences (Identical sequences and

sub-fragments with 11 or more residues are placed into a single record)
-> reduction of 12 %

One entry -> sequences that have at least 90 % or more
identity -> reduction of 40 %

One entry -> sequences that are at least 50 % identical
-> reduction of 65 %

Independently of the species !



UniParc
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UniParc

Search in Query
[Sequance Ascreve (UniParc) 1=] fpinson Search | Clanr | Fletils +
Core Dt
:':onn: nowledgebnse (LnProt'e) Somch Biavt Mgn Fulriow 10 Maping

Saguence Chyters (ni

Hupporing Dmn
L nconodmani ELcome HEWS Q
Kaywords -

Inbormation The mission of UniPret (s to provide the scieatiie community wth a Hodaann 11,1 < Jun 42, 2007
Hows R . 4,000 bovne ardien
Ot comprehensive, high-quakty and fréely accesstie resource of protein e o8 e PomlidaAWes
FAD lsequence and funciony informaton and DuPo
el

R » Brasties for UniProsk
What we provido Swne-Pim  TEMBL
» Fonhesring changes
UniProtce Protein kowlodgebase, conssts of two sactions S v atchans
N SwissFrot, waiich 15 manually ammotated and SITE TOUR
]
& TIEMEL  which |5 automaticaly annotated and Is - - —
not 1 swed -
s Se
LniRwar SOqUNce clustorns, Used 10 spead Up similanty searches {r— —e | E=m
UniFarc Sequence archive, used 1o keep track of sequences and =
thelr (dennhons
| e———

Supporting data  Literature citations, taxonormy, lkeywords and mooe Lamtn ow b0 meks best use of the
toals s duta on thes site

%0

. ® PROTEIN SPOTLIGHT
. ® -

Thie pwes bohdod pain
UniProt & =@
. W foed pais far o iason Edber to
. . b ieformed of samething that s
Ikely 10 burt us moes unless wo

T our backs en i1, or of
nmothonn that has sone wiona
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UniProt Archive (UniPara) part ofUniProtproject.

It is a noAredundant archive of protein sequences extracted from public
database®niProtKB/SwissProtUniProtKB/TrEMBL, PIR-PSD EMBL, EMBL

WGS Ensemb]IPI, PDB, PIR-PSDRefSeq FlyBase WormBase H-Invitational
DatabaseTROME databasd=uropean Patent Office protejitsnited States Patent and
Trademark Officgoroteins (USPTO) andlapan Patent Offigeroteins.

UniParccontains only protein sequencedll other information about the protein must
be retrieved from the source databases using the databasesteossces.

Each unique sequence is stored only once with a stable identifi@ihe format of the
identifier is UPI followed by ten hexadecimal numbers,#24000000000A

— e =
_z;_(‘q'

"‘ Proteo
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Use with extreme caution:
also contains pseudogene, incorrect CDS prediction

et ceél

Al so patent office database dat

__m
?(/‘ ProteoRed
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Not downl oadabl eé

How to Access UniParc ?

»Interactive access: »Similarity searches:
Blast (@EBI: http://www.ebi.ac.uk/blast
Fasta@EBI: http://www.ebi.ac.uk/fasta

SRS@EBI at: srs.ebi.ac.uk MPsrch (Smith and Waterman): http://www.ebi.ac.uk/MPsrch
#»Programmatic access:

http://www.gbi.ac.uk/¢cgi-bin/dbfetch

http://www.ebl.ac.uniprot.org

»

= ProteoR e«
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UnIMES
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The UniProt Metagenomic and Environmental Sequences
(UnIMES) database is a repository specifically developed
for metagenomic and environmental data.

UnIMES is available in FASTA format on the UniProt ftp servers, in the new
subdirectory ¢ urrent_release/unimes
Atp.uniprot.org/pub/databases/uniprot

Atp.ebi.ac.uk/pub/databases/uniprot

Atp.expasy.org/databases/uniprot

> 4 ) vl
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Downloads

UniProt is updated every three weeks (see FAQ on how to be notified automatically of updates).
You can download small data sets and subsets directly from this web site by following the
download link on any search result page. For downloading complete data sets we recommend
using ftp.uniprot.org. Be sure to check our current release notes.

Here are some direct links to frequently downloaded files:

UniProt RDF distribution

UniProtkB UniProtkB/Swiss-Prot
UniProtkB/TrEMBL
Splice isoforms
Taxonomic divisions
XML Schema

UniRef UniRef100
UniRef30
UniRefal
XML Schema

UniMES Metagenomic and Environmental Sequences

UniMES matches to InterPro methods

If vou are located in Europe, the Middle East or Africa, you may want to download data from our
mirror site in the United Kingdom or in Switzerland instead.

http://www.uniprot.org/downloads

.

Proteo'icc
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NCBInr
(Entrez protein)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Protein

— = —
: 50 |
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Protein sequences:. « NR database »
Entrez protein

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Protein

"I('--":"; o7
200000 o0 oA\ s

: 00 000000 .
000 LY 00

S Protein
FPubhed Nucleotide Protein (Genome otructure PMC

Search | Protein = forl Gol Clear |

Lirnits FPreview/index History Clipboard Details

—
<> NCBI

About Entrez

Th In entries in the Entrez search and retrieva
have been compiled from a variety of sources, including

SwissProt, PIR, PRF, PDB, and translations from annotated
coding regions in GenBank and RefSeq.

Entrez Protein
Help | FAQ

Batch Entrez: Upload

a file of Gl or 2 . v
el e Draft Human Genome

to retrieve segquences Explore human genome resources or browse the human

genome sequence using the Map Viewer.




Maj] or protein sequence dat

Integrated
resources
Ocr-osefer en<

PIR PDB PRF

““.- -......__“-. __________________
______________________

SWISS Prot + TrEI\/IBL

Separated
resources

. Swiss-Prot + GenPept + PIR + PDB + PRF + RefSeq

UniProtKB/ Swiss- Prot: manually annotated protein sequences (1 1 0 6shéeties)

UniProtKB/ TrEMBL : submitted CDS (EMBL) + automated annotation; non redundant with Swiss-Prot
(184698 species)

GenPept submitted CDS (GenBank; redundant with Swiss-Prot ( 1 3 0 09periBs)
PIR: Protein Information Ressource; archive since 2003; integrated into UniProtKB
PDB: Protein Databank: 3D data and associated sequences

PRE | our n apublisheddn pcefsddiedces

RefSeq: Reference Sequence for DNA, RNA, protein +gene prediction ( 4 0 Ospe@ies)




Scientific publications
derived sequences
« Journal scan »
(integrated into TrEMBL)

T

. Swiss-Prot + GenPept + (PIR) + RefSeq + PDB + PRF

|

All PIR data have been
integrated into Swiss -Prot
and TrEMBL (UniProt)

v

derived

from GenBank/EMBL/DDBJ sequences v

which have a CDS annotated on them
- equivalent to TrEMBL

3D structure database

all the protein sequences
which have been cristallized
(Swiss-Prot/TrEMBL are
crosslinked to PDB)

T Y < S ”
$/7)
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RefSeq
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B~

RE‘B?:".":

l NCBI Reference Sequences

The Reference Saquence (RefS2g) collection zims to provids 2 comprehensive, intagrated, for-f-‘-dmda‘.L
well-znnotated 2t of saquercr including genomic DNA, transcripts, and proteins. Reﬁﬁq iz
foundation for madicy sod di aboo: ido o coobio ol

Simo=t ideatead:

9000MCS'ffGDSCHDl!'pIO(G!n5l

$ite contants

information

NCB) m2van0ck
Omnizw | FAQ
Accessions Stus Quenes
FTP

RetSeq Relase
Catalog | Nows
Genomes

SLASTCimnszes

annotation, gens id

RefSagGens racords)

P Scope ) )
This release includes:

NCBI provides ReS4 Proteins: 6,042,750
Additional rzcords
| Organisms: 5726
»

Hovember 20, 2008: RefSeq Release 32 available for FTP

Available at: ftp//ftp.ncbi.nih.govirefseg/release/

May 2008: An upda
the total to 20,159 o4

November 13,2007
interaction data for tf

announce mail list: refseg-announce
October 3,2007:In

To receive announcements of future RefSeq releases and
incremental large updates please subscribe to NCBI's refseg-

references to Swiss-Prot and TTENBL proteins that correspond to 2 RefSeq protein Thess
correspondances ar2 being calculatad by the UniProtKB sroup, 2nd will b2 updatad svery thres wesks to
correspond to UniProt's r2lezss cycle The datz 2r2 baing mads availzble Fom several sites within NCBI
including Entrez Gene (Raferance Sequences saction), the NCBI Protein databass (Links menu), and by
ip

August 23, 2007: An zppendix d2acribing the distinction batween GenBank and Refzq iz now availzble
in the NCBI handbook [morz ]

Jusy 11, 2008: Ref3eq Relsase J0 avasiadis for FTP

This relesse Includes:
Proteins: 5330354
Organisms: 3335
Avasiable at: %0//%0 ncolain gowretseairelesse!

To recale announcements of Aure RefSeq relesses and incremental iarge updates please sudscribe ¥ NCBI's

SIS &5 WU S VAL P SRRt

Creoits

Colizdorators
Microdial Providers
Viral Genome Adssors
NCBI S

Pudlictions

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




RefSeq: The Reference Sequence (RefSeq) collection aims to provide
a comprehensive, integrated, non-redundant, well-annotated set of
sequences, including genomic DNA, transcripts, and proteins .

3,648,590 entries (22-May-2007); 4,300 species.
5,590,364 entries (11-July-2008); 5,395 species.
6,042,750 entries (20-November-2008); 5,726 species.

Accession numbers

- for RNA (NM )

- for genomic (NT )

- for protein (NP_)

- for predicted protein (XP_)



M1: HE 000720, Reports ervthropotetin pr.. [gu62240957]
Comment Features Seguence

/\(: LoCus NP_DOOO0790 193 aa linear PRI Z20-AUG-Z006
DEFINITICON ervthropoietin precursor [Homo sapiens].
ACCESSION NP_Ooovsn

VERIION NF_000720.2 GI:G6ZZ40937
DESCOURCE REFSEQ: accession NM 000755.2
EEYWORDS .

SOURCE Homwo sapiens [(huoan)

ORGANIZM Homo sapiens
Eukaryota: Meta=oa: Chordata; Craniata; Vertehrata: Euteleostomi:
Marmmalia; Eutheria; Euarchontoglires; Primates:; Haplorrhini:
Catarrhini; Hominidae; Homo.

REFERENCE 1 [rezidues 1 to 193)

LUTHORS UTrao,N., Okigaki,MN., Vamads,H., Lladachi,¥., Matsuno,EK., Matsui,i.,
Matsunaga, 3., Tateishi,K., Nomura,T., Takahashi,T., Tatsumi,T. and
Matsubara, H.

TITLE Erythropoietin-mobhilized endothelial progenitors enhance
reendothelialization via Akt-endothelial nitric oxide synthase
activation and prewvent neointimal hyperplasia

JOURNAL Cire. Res. 98 (11), 1405-1413 (Z2008)

PUBMEL 1e545141

REMARE GeneRIF: Epo treatient inhikbits neointimal hyperplasia after
arterial injury in No-dependent manner by acting on injured wessels
and mokbilizing endothelial progenitor cells to neo—endotheliwm.

REFERENCE 2 [reziduss 1 to 193)

AUTHORS Dae,C., Kirschner,K.M., Bartz,EK.V., Wallach,T., Hussels,C.3. and
Scholz, H.

TITLE Wilms twnor suppressor, Wcol, is a transcriptional activator of the
erythropoietin gene

JOURNAL Elood 107 (11), 4232-4290 (2008)

PUBMELD 1gd467207

! -

e EUropean ProteOMICS association = = ‘ Proteo



http://www.eupa.org/
http://www.proteored.org/
http://www.cbm.uam.es/seprot

M1: HE 000720, Reports ervthropotetin pr.. [gu62240957]
Comment Features Seguence

/\(: LoCus NP_DOOO0790 193 aa linear PRI Z20-AUG-Z006
DEFINITICON ervthropoietin precursor [Homo sapiens].
ACCESSION NP_Ooovsn

VERS TN NP_00O0790.2 GI:62240937
KW DESOURCE REFZEQ: accession MM 000793.2
EEYWORDS .
SOURCE Homwo sapiens [(huoan)
ORGANIZM Homo sapiens
1-61)(()r]()rT] Eukaryota: Meta=oa: Chordata; Craniata; Vertehrata: Euteleostomi:
)/ Marmmalia; Eutheria; Euarchontoglires; Primates:; Haplorrhini:

Catarrhini; Hominidae; Homo.
REFERENCE 1 [rezidues 1 to 193)

LUTHORS UTrao,N., Okigaki,MN., Vamads,H., Lladachi,¥., Matsuno,EK., Matsui,i.,
Matsunaga, 3., Tateishi,K., Nomura,T., Takahashi,T., Tatsumi,T. and
Matsubara, H.

TITLE Erythropoietin-mobhilized endothelial progenitors enhance
reendothelialization via Akt-endothelial nitric oxide synthase

f activation and prewvent neointimal hyperplasia
FQEE EBfEBf](:EEES JOUEMNAL Cire. Res. 98 (11), 1405-1413 (Z2008)
PUBMEL 1e545141

REMARE GeneRIF: Epo treatient inhikbits neointimal hyperplasia after
arterial injury in No-dependent manner by acting on injured wessels
and mokbilizing endothelial progenitor cells to neo—endotheliwm.

REFERENCE 2 [reziduss 1 to 193)

AUTHORS Dae,C., Kirschner,K.M., Bartz,EK.V., Wallach,T., Hussels,C.3. and
Scholz, H.

TITLE Wilms twnor suppressor, Wcol, is a transcriptional activator of the
erythropoietin gene

JOURNAL Elood 107 (11), 4232-4290 (2008)

PUBMELD 1gd467207
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Scientific publications
derived sequences
« Journal scan »
(integrated into TrEMBL)

. Swiss-Prot + GenPept RefSeq(+ PD PRF

|

v
derived
from GenBank/EMBL/DDBJ sequences
which have a CDS annotated on them
- equivalent to TrEMBL,
except that it is
redundant
with Swiss -Prot

All PIR data have been
integrated into Swiss -Prot
and TrEMBL (UniProt)

v

3D structure database:

all the protein sequences
which have been cristallized
(Swiss-Prot/TrEMBL are
crosslinked to PDB)

»
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PIR
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PIR: the Protein ldentification Resource

wld PIR
o 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

Since 1984, PIR has produced the Protein aeia ol ac bl e S e
Sequence Database (PSD) of functionally = o = ;
annotated protein sequences, which grew out of
the Atlas of Protein Sequence and Structure

{1965-1978) edited by Maraaret Dayhoff. Now a

et ntations in PIR-PSD have been Integrated into

UniProt Knowledgebase. |

eroeczongsretnal | INIPTOL knowledgebase. Felease ol.00
wormacor rovees o (3 -DEC-2 0047 is the final release for PSD.

protein family, function an
Swiss-Prot, and TrEMBL sequences, with links to ;f
over 50 biological databases . Release 2.77

19-Sep-2005, contains 2203 641 entries.

PIR featured in Georgetown Blue & Gray newsletter

PIR-NREF, a comprehensive database for Text Search Protein Databases:
sequence searching and protein identification, Find an Exact Peptide Match:

contains non-redundant protein sequences from
PIR-PSD, Swiss-Prot, TrEEMBL, RefSeq, GenPept,  |Tvype in & string of single letter amino acid _ i
and PDB. Release 1.77, 19-5ep-2005, contains code (at least 3 letters) P I R PS D IS no
2.577.815 entries.

- . — more updated,
PIR has recently joined forces with EEl (European Bioinformatics Institute) and SIB

UniProt (Swiss Institute of Bioinformatics) ta establish the UniProt (United Protein Databases), but exists as

theuniversal protein rasource LhE CENtral resource of protein sequence and function.

o Protein Information Resource, National Biomedical Research Foundation, Georgetown University Medical Center an arC h |Ve
m 38900 Reservoir Rd., NW, Box 571414, Washington, DC 20057-1414, USA
Phone: (202) 687-2121 Fax (202) 687-1662
pirmail@georgetown.edu

Y e S
>
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PDB
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PDB
e PDB (Protein Data Bank)3D structure

e Contains thespatial coordinatesf macromolecule
atomswhose 3D structure has been obtained by X
ray or NMR studies

e Contains also the corresponding protein sequences

*The PIR-NRL3D database makes the sequence information in PDB available for similarity
searches and other tools

e Includes protein sequences which are mutated,
chimearic etc... (created specifically to study the
effect of anutation on the 3D structure)

e
z;s"

"‘ Proteo
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PDB: Protein Data Bank

www.rcsb.org/pdb/

e Managed by Researc@vllaboratoryfor Structural
Bioinformatics (RCSBJUSA).

e Associateavith specializegprogramsallow the

visualizationof the corresponding3D structure(.g.
SwissPDRBviewer Chime, Rasmao)).

e Currently there are-55’271 structural data for about
10’000 different proteins but far less protein family
(highly redundant) !

3 177 oroteones Lo
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PDB: example

PDB: 1buy

HELDER CYTOEINE O05-3EP-95 1BUY
TITLE HUMAN ERYTHROPOIETIN, NWNME MINIMIZED AVERAGE STRUCTURE
CAVEAT 1BUY THEEE ARE CHIRALITY EREOREZS IN THE ITRUCTURE
COMPND MoL TID: 1:

COMPND Z MOLECULE: ERYTHROFOIETIN:

COMPND 3 CHAIM: A;

COMPND 4 ENGIMEERED: YE3:

COMPND S5 MUTATION: NzZ4E,N3SKE,NS3K:

COMPND & BIOLOGICAL TUNIT: MONOHMER

SOURCE MOL ID: 1:

SOURCE 2 ORGANTZM SCIENTIFIC: HOMO 3APIENS:
SO0OURCE 3 ORGANTSM COMMON: HUMALL:

SOURCE 4 EXPREZZION SYSTEM: ESCHERICHIA COLI:
SOURCE S OTHER DETATLZ: SYNTHETIC GENE

EEYWDS CYTOKINE, GLYCOFROTEIN, GROWTH FACTOR

EXPDTA NME, MINIMIZED AVERAGE STREUCTURE

ATTTHOR J.C.CHEETHAM, .M. 5HMITH, KE.H. ACKT, J.L.3TEVENICN, T.J. HOEFFEL,
ATTTHOR Z R.3.3YED,J.EGRIE,T.5.HARVEY

REVDAT 1 10-3EP-99 1EBUY o

JELL ATTH J.C.CHEETHAM, .M. SMITH, KE.H. 20KTI,J.L.3TEVENION,

E K |
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REMARE 500 TRPF 4 32 T0.54 lad.74

DEREF 1EBUY 4 1 lag 3WS FO1555 EPO HUMA 28 193

SEQADV 1BUY L¥3 A4 24 SW3 PO1538 AZN 51 EMNGIMEEEREED

JEQALDYV 1BUY LYS & 33 3W3 PO1538 AN 65 ENGINEEEREED

SJEQALDYV 1BUY LYS L 83 3W3 PO1538 AT 110 ENGINEEERED

SEQRES 1 & 166 ALL FRO PRO ARG LEU ILE CY3 L3P 3ER ARG VAL LET GLT

SEQRES 2 AL 1a6 ARG TYR LEU LEU GLUT ALAR LY3 GLU ALAL GLU LYS ILE THR

SEQRES 3 & 166 THR GLY CYS ALA GLU HI3 CY3 3ER LEU A5N GLU LY3 ILE

SEQRES 4 AL 166 THR VAL PRO AP THR LY3 VAL A3SN PHE TYR ALA TRP LY3

SECQRES 5 L 1let ARG MET GLT VAL GLY GLN GLN ALA WAL GLT VAL TRFP GLIN

SEQRES 6 & 166 GLY LEU ALAL LET LEUT 3ER GLU ALA WAL LEU ARG GLYT GLN Seq uence
SECQRES 7 AL 1ot ALAL LET LET VAL LY3 SER 3EER GLN PED TEP GLU FRO LET

SEQRES d AL 166 GLN LEUT HIS VWAL A3P LY3 ALA VAL 3ER GLY LEU ARG 3ER

SECRES 9 4 166 LET THER THR LEU LEU ARG ALA LET GLY ALA GLIM L¥3 GLT

JEQRES 10 4 166 ALL ILE 3ER PRQ PRO ASP ALR ALR 3JER ALAL ALA FRO LEUT

JEQRES 11 A 166 ARG THER ILE THE ALL ASFP THE PHE ARG LY¥3 LEU FPHE ARG

JEQRES 12 4 166 WAL TYR 3ER A3N PHE LEU ARG GLY LY3 LEU LY3 LEU TYR

JEQRES 13 A 166 THR GLY GLT ALL C¥3 ARG THE GLY L3P ARG

HELIX 1 1 3ER 4 S THE & 27 1 15
HELIX 2 Z PHE 4 43 TRF A 51 1 4
HELIX 3 3 VAL A4 56 LT3 & 83 1 28
HELIX 4 4 GLIM 4 92 ALAL A 111 1 20
HELIX = 5 PHE B 135 CY¥as 4 1ol 1 24
33BCND 1 C¥3 4 7 CY3 L 161

S3BOND 2 CY¥YS A 29 CY3 4 33

CRY3T1 1.000 1.000 1.000 So0.00 920.00 S20.00 F 1 1

ORIGXL 1.000000 0O.000000 0O.000000 O.oooao

ORIGEZ 0.000000 1.000000 O.000000 O.0o0000

ORIGES 0.000000 o0.000000  1.000000 0.0o0oaa

3CALE] 1.000000 0O.000000 O.000000 O.0o0000

SCALEZ 0.000000  1.000000  O.000000 0.0o0oaa

3JCALES 0.000000 0.000000 1.000000 O.0o0000

ATON 1 N ALRA A 1 -2.078 4.054 -35.53% 1.00 13.79 o)
ATOM 2 A ALA A 1 —-2.307 5.15%7 -34.518 1.00 13.12 C
LTON I ALA & 1 -3.576 4.494 -33.785 1.00 12.36 C
ATOM 4 O ALA A 1 -4.075 J.440 -34.156 1.00 12.:24 0
LTON 5 CBE ALL A 1 —-Z.738 6.734 -34.863 1.00 12.79 C

Coordinates of each atom
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Visualisation with Jmol
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DBGET Search - PRF

DBGET LinkDB KEGG2

Database: PRF

PRF protein sequence database

Release 124, Nov 08

Protein Research Foundation, Osaka
1,040,207 entries, 343,704,089 residues

Search PRF for | Clear
@ bfind mode Show 1000 - entries
) bget mode
KEGG GenomeNet kKyoto University Bioinformatics Center

Looks for the peptide sequence described in publication (and
which are not submitted in databases !!!)

http://www.genome.jp/dbgdiin/www_bfind?prf
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Database: PRF
Entry: 12042194

rrefrla042194
MNAME erythropoietin
determine protein
S0URCE Homo sapiens
chame mary
Laxon the root;Eukarvota:;Metazoa;Chordata;Craniata;Vertebrata;

JOURNAL
ATTTHOE.
TITLE
EEYWORD

COMMENT
SEQUENCE

END

TEEEESS—S—TT— TTTE— — — ey

Eﬂ EUropean rroteomics association = <

GhathostomatararcopterygiisTetrapodarimmiota;MammaliasEutheria;
Primates;Catarrhini ;Hominidae

J.Biol.Chem., Z61(7),3116-3121(1986)

Lai,P.-H., Ewverett , R., Wang,F.-F., &Arakawa,T., Goldwaszer, E.
Structural characterization of humat erythropoietin.
Erythropoietin Human Urine seq Determination laghd=
Enz Digest HPLC 3% Bond at T-161/s29-33 [CIM

Helix/beta Sheet/Turn Content

35.7-18l1/29-33 CHO.

APPRLICDAR WLEEYLLEAE EAENITTGCA EHCALNENIT WPDTEVNFTA WERMEWVG]OQA
VEVIIQGLALL SEAVLEGQAL LYNSIQPWEP LOQLHVDEAYS GLRILTTLLE ALGAQFEATS
PI0AA5RAPL RTITADTFRE LFEVYSNFLE GELELYTGEA CRTGDER
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Query at Entrez protein (NCBInr)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Protein

.-"_["I..':r i
200000 @0 SN §
*9® oeeo 'j’é g

it =

"% SProtein

Pubhied Muclectide Protein Genome

Clear

Search I Frotein ~ | for In:arbu:unin: anhydrase |l homo sapiens

. . . o | sy / .
Limits T TET e H=Stety Cliphoard Details

Ahout Entrez

The protein entries in the Entrez search and retrieval system
have been compiled from a variety of sources, including
SwissProt, PIR, PRF, PDE, and translations from annotated
coding regions in GenBank and RefSeq.

Entrez Protein
Help | FAG



00000 00 o 00..0..... L

oo 008"/ S Protein

= | for |carbonic antrydrase | homo sepensy Go | Clear |Save Search

NCBI

Limits - | Previewindes | History | Clipboarg | Detaks

Disglay| Summary =1sow] 20 _=f|SonuyResvence =f[Sandic =]

.

| A 207 | Spcenain | pemsey 15 | FeiEted Stucirss 204

Items 1 -200f 207

RefSeq

M 1: NP 000p>% Regan
¢ anhydrase II [Hymo sapiens]
95|eeARTP 000058 1|[4557395)

Chietk sequents (&',-l'

wstory 2455

F2: AAB3017) Regan
carbonuc anhydraze II; CA I [Homo sapiens)
B|5853Eb|AARID1T] 1Jbbm|33704Tbb s 1460 53] 545853)

m 3 AAER30)70 Fupans
cabonme anhydrase I, CA I [Homo sapaens)
2545851 b|AAB30170 1][bbm|33703%bbe 146057(545851)

Typical result of

a query at Genpept
« Entrez protein - »  gh/embl/ddbj)

caebome anhiydrase I [Hoemo 2aprent]
S1295081embICAA2T012 1{29598)

ASrCh Tor Rl wngin re: AAH11945 Reports
RV Carboeic anhydrase T [Home sapeens]
2115080386h|AAHT 1549, 1[[15080336]

Ragon

truman (fragrnent)
232%ipefle4s 1A 1512525)

PIR

M8 AAASISNL Repoit
caebome anhydrage T
SI1T9795g0|AAASIF1T 1)[179795]

r9: AAASI905 Repar
carbome anhydrase
B1TTI2bAAASIS0E 1)[179772)

FRepant

Swiss- Prot

10: PO03
Cubefac anhydrase 2 (Cha

bom: wdsdrase I (Cacbonate dehydratase I (CA-IN) (Carbomue ambdras
2_HUMAN[115456]

FeRpans

PDB

"12: NP 000333 Fepart
solute carner fierdy 2, amon exchanges, member | [Home sapens]
SHSOT021redRTP_000333 1)(4507021)

Chan A, Stte Specdic Mutant (H642) Of Human Carborec Asbypdraze It At High Kesoluibon
2241591 1 Tpdb|IMOOJA[24159117]




M1: P 000790 Reports erythropodetin pr. [gi622409597]
Comment Features SequUEnce

AC LOCTS NP 000720 193 aa linear PRI Z0O-AUG-Z0064
DEFINITICON erythropoietin precursor [Homo sapiens].

m Genlnfo identifier number

EEYWORDS
SOURCE HDmD sapiens [(human)

ORGANISM Homo sapiens
Eukarvyota; HMeta=oa; Chordata; Craniata; Vertebrata; Euteleostomi;
Marwnalia; Eutheria; Euarchontoglires: Primates: Haplorrhini:
Catarrhini; Howinidae; Homo.

REFERENCE 1 Jfrezidues 1 to 193)

AUTHORS Urao,N., Ckigaki,M., Vawada,H., Lladachi,¥., Matsuno,E., Matsui,i.,
Mat=sunaga, 3., Tateishi, K., MNowura,T., Takahashi,T., Tatsumi,T. and
Matsubara, H.

TITLE Erythropoietin-mobilized endothelial progenitors enhance
reendothelialization via Akt-endothelial nitrice oxide synthase
activation and prevent neointimal hyperplasia

JOURNAL Cire. Res. 95 (11), 1405-1413 (Z2008)

PUEHMED 1645141

REMALERE GeneRIF: Epo treatment inhikbits neointimal hyperplasia after
arterial injury in No-dependent manher by acting on injured wvessels
and mobilizing endothelial progenitor cells to neo-endothelium.

REFEREMNCE 2 [rezsidue=s 1 to 193)

AUTHORS Dame,C., Kirschner,EK.HMN., Bartz,K.V., Wallach,T., Hussels,C.3. and
Scholz, H.

TITLE Wilms tumor suppressor, Wel, is a transcriptional actiwvator of the
erythropoietin gene

JOURNAL Elood 107 (11), 4252-4290 (Z008)

PUEHMED le467207

' 2|
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Gl number : 0OGenl nfo 1 dent. i

- In addition to an AC number specific from the original database,
each protein sequence in the NCBInr database has a GI number.

- If the sequence changes in any way, a new Gl number will be
assigned ->not a stable identifier

- A separate Gl number is also assigned to each protein translation
within a nucleotide sequence record (alternative products)

- A Sequence Revision History tool is available to track the various
Gl numbers, version numbers, and update dates for sequences that
appeared in a specific GenBank record:

E e |
Eﬂ EUropean ProteOMICS association = = ‘ Proteo e«
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http://www.ncbi.nlm.nih.gov/entrez/sutils/girevhist.cgi

Menu

Introduction : bioinformatics and sequences
Nucleic acid sequence databases

Protein sequences databases (sources)

Protein sequences databases (other)
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EnsEMBL

http://www.ensembl.org/

not only for proteinse.

—_m
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EnsEMBL

e Automated genome annotation and subsequent
visualisation of annotated genomes.

e Ensembl concentrates on vertebrate genomes, but
other groups have adapted the system for use
with plant and fungal genomes.

http://www.ensembl.org/info/about/index.html

e =
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- EnsEMBL.: align the genomic sequences with all the
sequences found in EMBL, UniProtKB/Swiss -Prot,
RefSeq and UniProtKB/TrEMBL ( -> known genes)

- Also do gene prediction ( -> novel genes)

-DNA, RNA and protein sequences available for ~30
species

- Browsing tool

http://www.ensembl.org/info/data/docs/genome_annotation.html

— e =
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Ensembl Protein Report

Pepﬁde EPD [HEMC Symboal IL0 . To view all Ensembl genes linked to the name click here.
Thiz peptide is a member ofthe hurman CCOS set CCDESTOA

Ensembl Peptide ID ENSPODDD0252723
Translation information This protein is a translation of transcript EMNSTOO0002527 23, which is a product of gene ENSG00000130427.
Genomic Location This peptide can be found on Chromosome 7 at lacation 100,156 540-100,158 692,

The start of thiz peptide is located in Contig ACO0D54588 5.1 98876,

Description Enthropaietin precursar (Epaeting. Source: Uniprot51SSPROT PO158S

Prediction Method Genes were annotated by the Ensembl automatic analysis pipeline using either a GeneWise/Exonerate model from a database protein or a set of aligned cOMNAS followed by an
QRF prediction. GeneWWiselExanerate moadels are further combined with availahle aligned cDMAS to annotate UTRs (For mare information see Y. Cumwen et al. |, Gename Res.
2004 14:942-50

InterPro IPRO0301 3 Enthropaietin - [Miew other genes with this domain]
IPRO01323 Enthropoietinfthrormbopoeitin - [View other genes with this domain]
Protein Family EMSFOO000005192 : ERYTHROFPOQIETIN FRECURSOR
This cluster contains 1 Ensembl gene member(s) in this species.
. Peptide
Protein Features i
Transmem helices —

Low complex s2q
Sig.Pepcleavage

PIR SuperFamily FIRSFOO1951

SUPERFAMILY 47266
Pfam EPC_TPD
Prosite patterns
PRINTS Erylhropin
Scale (aa) 0 20 40 60 20 100 120 140 160 103
SNP legend Mon-Synonymous
Protein Sequence MGUHE CF AWLWLLL 5LL SLPL GLPVL GAPPEL 10D SRVLERYLLE AKE AEN ITT G0 AEHC

ELNEN ITUPDTEUVH Y AWERME UE0 ) AUEUTIN GL ALL SE AVLRE) ALLUNE SQPWEPL QL
HUDKATEGLRELTTLLRAL GAQEEAIEPPD AAS AAPLET IT ADT FREL FRUYSHFLEGEL
KLYTGEACRT DR

—_m
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Browsing tool available for 49 speciesé

e , FEnsembl Search all Ensembl: | Anything = l I
L

Use Ensembl to... browse a genome

= Run aBLAST search Mammals Other chordates Other eukaryotes

Search Ensembl

Data mining [BioMart]
Upload your own data
= Export data

= Download data

Docs and downloads

= Information
= What's New
= About Ensembl
= Ensembl data
= Software

Other links

= Home

= Sitemap

* Vega

re! Pre Ensembl

Homo sapiens [NCEI 35)

t g‘ﬂi browse | what's new | Vega
‘ Pan trogiodytes [CHIMP1]
‘% browse | what's new

' Macaca mulatta Mmul 0.1]
Pre] browse pref site

Mus muscuius (NCBlm34]
browse | what's new | Vega

Rattus norvegicus [RGSC 3.4
browse | what's new
B Canis famifiaris [CanFami 0]
. }\ brawse | what's new | Vega
- Bos taurus [Btau1.0]
k browse | what's new | pre! [Btau 2.0]

' Monodelphis domestica [MonDom2]
Pre] browse prel site

Galius galfus WasHUC1)

& browse | what's new
Xenopus tropicalis [JGl 3]
browse | what's new
Danio rerio (WSl Zvs)

- browse | what's new | Vega
Takifugu rubripes [Fugu 2.0]
hrowse | what's new

Tetraodon nigroviridis [TETRAODON 7]
browse | what's new

-

Ciona intestinalis [JG| 1.95]
hrowse | what's new

http://www.ensembl.org/index.html

Drosophiia melanogaster [BGDP 4]
browse | what's new

_ Anopheles gambiae MOI 2]
k= browse | what's new

Apis meliifera (Amel 2.0]
* browse | what's new

Caenorhabditis elegans /5140
o browse | what's new

/|

Ve Saccharomyces cerevisiae [SGD)
$i browse | what's new

__m
2(/) Proteolied
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¥ FASTA - FASTA sequence databases of Ensembl gene, transcript and protein model predictions. Since the FASTA farmat does nat permit
sefguence annotation, these database files are mainly intended for use with local sequence similarity search algarithms. Please see the
FASTAfiles document for 2 more detailed description of the header line format and the file naming conventions.

* DHA - Wasked and unmasked genome sequences associated with the assembly (contins, chromosames eto).
¥ cDHA - cDORA sequences far Ensembl ar a6 indhio predicted genes.

+ Peptides - Protein sequences for Ensembl or ab initio predicted genes.

¥ RHA - Mon-coding RMA gene preditions.

v Flatfile - Flat files allow more extensive sequence annotation by means of feature tahles and contain thus the genome sequence as
annotated by the gutomated Ensembl genome annotation pipeline. Each nucleotide sequence record in a flat file represents a 1hb slice
ofthe gename sequence. Flatfiles are hroken into chunks of 1000 sequence recards for easier downloading.

¥ EMBL - Enzembl database dumps in EMBL nucleotide sequence database format
» GenBank - Enzembl database dumps in GenBank nucleotide sequence database format

v MySOL - Database tahle dumps in text format, as well as EGL table definition files should be portable to any S0L database. Generally,
the FTF directary tree containg one ane directary per database. Far mare infarmation aboutthese databases and their associated
Application Programming Interfaces {or AP15) see the software section.

These additional documents explain the FTP directory structure and the FASTA file naming and header conventions used on this site.

Species DNA cDNA  Peptides EMBL GenBank MySQL
Aedes gegyoli (rellow Fever Mosguital Dengue Mosguito) FTF  FTP FTP FTF FTF FTF
Anophelas garmblae (Malatia mosguita) FTP FTP TR FTP FTFP FTP
Bos taurs (Low) FTF FTP  ETP FTP FTR FTP
Cashorhabditis elegans (hematode) FTR  FTP FTF FTP TP TP
Canis familiars (dog) FTP FTP  FTP FTF FTR FTP
Clona Infestinalis (fransparent sea soquirth FTE  FTP T FTF TP e
Ciona savighyl (Pacific transparent sea sguir) FTF  FTP FTFR FTF FTF ETP
Danic rario Zebrafish) FTP  FTP FTP TP e TP
Daayous novermeinctls farmadilla) FTE  FTP TR FTF T FTP
Drosophila melanonastar fruit Ty FTE  FTP TR FTP TP TP
Echinops teifai tenrec) FTP  FTP FTP TP e TP
Galius galivs (chicken) FTP FTP  FTP FTF e TR
Gasterostaus aclleatus (Three-spined stickleback) FTF  FTP FTP FTP FTF FTF
Hama sagiens (hurman) FTF TP TP FTF e e
{Loxadfonts aficana (Afican elephant) FTF FTP FTF FTF TP TP
Macaca rmulatta (rhesus macague) FTF  FTP TP TP e e
Monodelphis domestica fopossum) FTE  FTP TR FTF T FTP
Mus muscuins (house mouge) FTF  FTP FTP FTP TP e
Onvctolagus cunicwivs (European rabhif) FTP  FTF FTFP FTF FTP TP

Pan kogiocyes (chimpanzes) FTE  FTP FTFR FTFE TP FTP
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Consensus CDS protein set
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NCBI

PubMed

EBI » NCBI » UCSC & WTSI
PubMed Entrez Gene OMIM

Search | Al | for| in | All Organisms v | @nd | Current Builds ~| Go |

Clear

The Consensus CDS (CCDS) project is a collaborative effort to identifiy a core set of human and mouse

protein coding regions that are consistently annotated and of high quality. The long term goal is to support
convergence towards a standard set of gene annotations.

coding reglons that are consstently annotated and of gh quality.
I Access and Availahility 1

Related Tnitial results from the Consensus CDS project are now available from the
Resources participants' genome browser Web sitez. In addiion, CCD3 identifiers are
mndicated on the relevant MBI EefZeq and Entrer Gene records and in hlap
Viewer displays of B4 (BefZed) and Gene annotations on the reference
assembly. CCDE reports can be accessed by following provided linkes, or by
directly querying the underlying database using the query interface provided
at the top of this page.

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

The CCD3E dataset is also avalable for anonymens FTP.
I Collaborators 1

The CCDS set is budt by consensus among the collaborating members which

mclude:

+ European Bioinformatics Institute (EBT

+ Mational Center for Biotechnology Information (FCEL
+ Wellcome Trust Sanger Institute TATTSD)

+ University of Califorma, Santa Cruz JTC3C)

“We etrvision the CCDS set will become more complete as the independent
curation groups agree on cases where they witially differ, as additional

experimental validation of wealldy supported genes occurs, and as automatic r

atmotation methods continue to improve. Comumunication ameng the CCDE -
collaborating groups 15 an ongoing activity that will resolve differences and i ) %@m .
identify refinements between CCDE update cycles.
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CCDS (human)

Combining different approaches 0 ab
Initio, by similarity - and taking
advantage of the expertise acquired
by different institutes, including
manual annotatio

consensus between 4
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