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EMBL-£B £ Overview

1) Know the data

» European Nucleotide Archive
» UniProt

» Non-redundant patent sequence DB

2) The Toolbox

» EBI search
» SRS advanced text search

» Sequence searching



1) Know the Data



EMBLEBI | & Know the data

 Many databases, each getting bigger

« Efficient searching requires knowledge of

what data iIs stored in a database

» Don’t assume annotation can be transferred because of
a good match

« Databases can contain errors

« Data can change

» Deletions, sequence modifications
» Daily updates, identifier changes...



EMBL-EBI | & Major sequence databases

T
>

European
Nucleotide Archive

¥/{/

<«
S —>

UniProt

/

« >170 million sequences
* (~42 million non-redundant)

* release every 3 months, daily updates

« >30.1 million non-redundant sequences
* monthly release, daily updates



emBL-£8 Additional sequence data

[Specialized databases ]

* Immunoglobulins: IMGT/HLA, IMGT/LIGM

* Immunopolymorphisms : IPD-KIR , IPD-MHC
 Variation: HGVBase, doSNP

- Alternative splicing: ASTD

« Completed genomes: Ensembl, Integr8

» Structure: PDB, Structural Genomics targets

e Interaction : IntAct



EMBLEBI | & Patent Sequences

Patent sequences can be found In
the following databases:

ENA « Patent nucleotides

UniProt

Archive
I

« Patent proteins

NR patent « Patent nucleotides and proteins

Sequences_



Which database do you use?

let’s take a look...



European nucleotide archive

UniProt

Non-redundant patent
sequence databases



[ European nucleotide archive}

UniProt

Non-redundant patent
sequence databases



EMBLEBI Primary sequence databases

[ Primary data submitted to databases J

GenBank

+ SRA LLBJ

Al b kol g R

okt il
" . it b

o

11



EMBL-EB) i Primary sequence databases

[ Primary data submitted to databases J

GenBank
+ SRA

INSDC agreement:

* Free unrestricted access
» All data exchanged daily

How do they differ? > organization of data

» tools and database links
12



EmBL-E8 ENA has a 3-tiered structure

Feature
annotation s .

1) EMBL-Bank
Assembly E
information ~%%W e T N
A
Sequencing ;'z*:‘.:. 3"1::”* 2) Sequence Read _Archlve
& sampling = =~ W~ (Next Gen sequencing)
information B

3) Trace Archive
......... (Capillary sequencing)

13 http://www.ebi.ac.uk/ena/ I




EMBLEBI | & How is the data organised?

[ Data in EMBL-Bank is divided in 2 ways: ]

| 1) Data classes

« Type of data or methodology used to obtain data

« Each entry belongs to one data class

' 2) Taxonomic Divisions

« Each entry belongs to one taxonomic division

14



EMBL-£8 EMBL-Bank data classes

@6\ Constructed from sequence assemblies

=J Expressed Sequence Tag (cDNA)

el Genome Survey Sequence (high-throughput short sequence)
High-Throughput cDNA (unfinished)

High-Throughput Genome sequencing (unfinished)

Mass Genome Annotation

MGA

iy Patent sequences

SN Sequence Read Archive (both databank and data class)

Sequence Tagged Site (short unique genomic sequences)

Standard (high quality annotated sequence)

Transcriptome Shotgun Assembly (computational assembly)

Whole Genome Shotgun



EMBLEBI | & EMBL-Bank data classes

[ Data Is always changing ]

« Assembly of sequences into larger fragments

« Suppression of obsolete entries (i.e. once assembled)
« Sequence modifications

* Daily updates

* Identifier changes

« Corrections (databases can contain errors)

e etc...

16



EMBL-£8 EMBL-Bank data classes

[ Data assembly can affect entries J

Example:
@ Shotgun —_— = T — e<Fragments in separate entries
ﬂ ﬂ « Join to make new CON entries
Constructed S Old WGS entries

archived

 Join into large STD entry
(e.g. completed genome)
« Add annotation

Old CON entries
archived

Standard

17




EMBLEBI ENA taxonomy

[ All INSDC databases use NCBI tflxonomy J

Divisions | \

Only sequenced
organisms represents
Human
V6 Mouse

Invertebrate Other:
m Rodent SEN\N Plant =\WA Environmental

Mammal m Prokaryote Synthetic
Vertebrate Phage Transgenic

Fungi VI8 Viral U\ Unclassified
18




EMBLEBI | & ENA taxonomy

Some species EXCLUDED from certain
taxonomic ranges

@ Rodent - excludes mouse

—human
Mammal = excludes - mouse k

rodent

Applies to ftp files and
—human sequence search tools

mouse but not to ENA browser

rodent
mammal

W23 Vertebrate -2 excludes =

—

19



EMBLEBI ENA taxonomy

[ Sometimes there Is no taxonomic data ]

=vico ezl © Genus species = ‘uncultivated bacterium’
or ‘unspecified’

S\ llEllg « Genus species = ‘'synthetic construct’

Transgenic Taxonomy for recipient and donor organisms

Patent « Exempt from requiring Genus species




EMBLEBI Database structure

EMBL-Bank:

ENA Database

\ J

21



EMBLEBI | & Database structure

EMBL-Bank: _ -
&\ &

Ol O X &| ©
SEISARIE

1st; Data split into classes
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EMBLEBI Database structure

EMBL-Bank: P X

S|&|8|£|£|8| |85\ 8
rov (JHUUOUUUUEE
_ TG A ) [ ) )
ro0 LU
Divisions MAM E||E||:||:|||:|I:|E| EI|E| D|E|
VAR [ ) )
GO [0 ) ) ) o o

v HJUUOOOUO000 M reguces

search set

1st; Data split into classes

2nd: Data split into intersecting slices by taxonomy
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EMBL-EBI

EMBL-Bank:

Jaxonomic

Divisions

‘Mouse’ + ‘EST’
intersection
UM |

5|8 £1£8818815| ¢
[ L

MUS REERNERERERER
oo I L)
wav (L0
el () ) ) [ [ [ [
Fon (U g
SEEEEEEEEEE

1st; Data split into classes

2nd: Data split into intersecting slices by taxonomy

24

: Database structure

Data classes

Reduces
search set



EMBL-EBI

25

European Nucleotide Archive

EMBL-EBI = i © European Bioinformatics Institute

Databases | Tools | Research | Training | Industry

Explore the EBI:

| Ahout Us

Site Index '.“

Examples: ROA1 HUMAN, tpi1, Sulston...

Data Resources and Tools

M Genomes Gene Expression Literature
LMK Nucleotide Seguences Protein Expression Taxonomy
ArrayvExpress Protein Seguences Molecular Ontologies
Ensembl Macromaolecular Interactions Patent
InterPro Structures Reactions& Resources
PDBe Small Molecules Pathways

Protein Families

Enzymes

FIND

Help: Feedback

Seguence Similarity &
Analysis

Pattern & Motif Searches
Structure Analysis

Text Mining

Downloads

Weh Services

=

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




EMBL-EBI ENA homepage

Tools | Research | Training | Industry | AboutUs | Help | Site Inde

EBl Home » ENA Home s

ENASASS
European Nucleotide Archive

= ENA Home

= Search & Browse The European Nucleotide Archive (ENA) provides a comprehensive record of the world's

= Submit & Update nucleotide sequencing information, covering raw sequencing data, sequence assembly W/
= About ENA information and functional annotation ... more

= Contact 3 ¢

Access to ENA data is provided though the browser, through search tools, large scale file European Nucleotide Archive

HEWS AND download and through the API.

AHHOUNCEMENTS

CRAM toolkit 0.3 Text search

released

3 Aug 2011

) . iEnter search query, for example: BNOOOOGS l [ Search

CRAM toolkt version 0.3

has been released with

support for read quality

masking (selective

preservation of base

guality scores). More (
information with download, | Sequence Search Advanced Search '

. » 1
installation and usage Enter or paste a nucleotide sequence or accession
instructions are available

» Text search
oockeaion « Sequence search

16 Mar 2011

et | L * Programmatic access

YRS ) )

26 http://www.ebi.ac.uk/ena




EMBL-EBI

Sequence P
version

Navigate to

related data

e.g. Version
archive

LCEEEEEEEEELL

Patent
reference

Sequence
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EMBL-Bank :A39349 .1 : Sequence 15 from Patent WO9413821.

View: TEXT XML FASTA Download: TEXT XML FASTA
Overview Source Feature Other Features References Comments Sequence Send feedback =
Molecule type Topology Data class length Version First public Last updated
unassigned DNA linear PAT 200 1 1997-02-0S(Release S1) 2008-11-14(Release 838)
Description

Seguence 15 from Patent WOS213821.

Navigation [—]
T Taxon : 4911 : Kluyveromyces marxianus
—_ SVA: Historical versions of this EMBL-Bank record are available here: 439
e CABRI:
- Straininfo:
Overview
Visible feature range: [2 [z00
Overview +——Forward strand 200 bp
“Features  +——Forward strand ———————————————————————— 200 bp— T
1 bp 200 bp
SDURGe “Kluywveromyrces marxianus
Genes TR
cDs s
Source Feature(s) Top | —|
source 1.300
T Taxon: 2811 : Kluyveromyces marxianus
strain CBS 6556
clene PUR221S
Other Features Top [}
Visible feature range: [ [200 | Filter: & pefault O main
cos 2. 295
partial
gene INU1
product INULINASE

protein_id

transiation TTFSLNRPSVHFT PSHGWMNDPNGLWYDAKEEDWHLYYQYNPAATT

AGRFSGSMVIDYNN

ST PLYWGHAVSKDLTSWIDYGASLE!

4 emBL-cos

References Top =

mn THE USE OF THE KLUYVEROMYCES MARXIANUS INULINASE GENE PROMOTER FOR PROTEIN PRODUCTION
CHAPMAN John Wiliam, MUSTERS VWouter, ROUVWENHORST Robert Jan, TOSCHKA Holger York, VERBAKEL Johannes Maria &

QUEST INTERNATIONAL B.V.

(Publied:wWOS4£12821) abstract
teXplore

Comments Top | — |

Other publication AU 58111924 940704

Sequence Top | —]
Visible sequence range: | [1000 Apply
SENA|RA39342/A39342.1 Seguence 15 from Patent WO2413821. : Locaticn:l..l10

o

ggtacccaaggctatcaccggcaccactttcagttgaacagaccttctgtgcattteac
tccatcccatggttggatgaacgatccaaatggtitgtggTtacgatgccaaggaagasga
ctggcatttgtactaccagta gccacgatctogggtactocattgtacty
gggTcacgcTgTTTCCaaggatTTgacTTCTTggacagattacggtgctTecTTggacce
AggLTCCOaCgacCoCTIUTtICo T T CagTIgtagdtatgIdtcatagactacaacaacacagy

Download g,
data

Dates (first public
and last updated)

Graphical viewer

DNA source

Navigate to
external data
sources
e.g. UniProt

)|




EMBL-EB Non-patent entry in EMBL-Bank

o e

TR B By T BIee0RE 1 T TRAT Heme Sanie

biow: TEXT XML EAsTA Downtoad: TEXL XML EAST
raniew Sowse Feature References Assembix Sequence

Motecute type  Topotoay Vermion Firet pubiie Last

weramic DA Hnear Tea 315242 B 2002-04- 2 Retoase 713

Dencripton

TRA: Homo saniens SMEY gene, RIHO gene and RHCE gene

Keyworan
RHCE cionm, RICE protain, RHD gane, RO protern, Small membrana protein 1, SMEY gens, Thd Party Annotation, TPA, TRA ntarentiol

<dGeneral informati

a0s - Homo sepiens (humen
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150.000 be 250,600 b

Aassembny
e P
Source  Siomocapians L SEIIEET 1 : :
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R
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e — S ——
Visie R - S E=es
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one o
S 33008 133903
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EMBL-EBI ENA graphical viewer

Overview Top
Base range: |150000 -|290000 Apply
Overview ——Forward strand 315,242 bp Lot
S ————
> Features H—Forward strand 140,001 bp e
150,000 bp
Assembly ALO31284. 9>
SAL139426.14> CAI252312.1>
R TS G = fesni ey ity Tl Fhh 1=}
Source *Homo sapiens i ‘ i j ]
pesaysanttitlis daaveaii (e saavenit (€ iam el iEae]
Genes RHD SMP1
[Tt ST ea st His s sut) S ieduat i HiSITd st i e dstat s HiS1V
RHCE?
iR & 3 s B e gHii SrdLy | ¢ B3k ST AR -2 (3 g ot ]
MRNA ‘RHD SMP1
| R i oo TRy S ¢ ) oSSR R, oo oA
RHCE?
| G GGl emm o ¢ SRR i | >
DS “RHD SMP1
| 1.3 . 28 O . % 5 i 2 W e 3 B D B .
RHCE"
intron » |I_ jeocay » | 4 S 4 4 CEEEy
‘RHD  “RHD ‘RHD SMP1 SMP1 “RHCE  “RHCE  “RHCE  “RHCE
= B TR » 4 E L] Rt
‘RHD “RHD “RHD SMP1 SMPL ‘RHCE  “RHCE “RHCE
- S == 4
RHD" SMPL SMP1 “RHCE
e R o]
RHD" “RHCE
exon i 1 ] » 1 i » 1 ] ] !
‘RHD “RHD ‘RHD  “RHD ‘SMP1  SMP1SMP1 ‘RHCE  “RHCE “RHCE “RHCE
1 i I i ] ] I 1
RHD" “RHD “SMP1 SMP1 “RHCE  “RHCE  “RHCE “RHCE
1 1 1 1
RHD" SMPL1 SMP1 “RHCE
1 ]
RHD" “RHCE

29



EmBL-EBI Patent sequences in ENA

» Comprehensive archive with >160 million entries

» Release every 3 months, daily updates
» EMBL-Bank contains >22 million patent entries
» Patent sequences from EPO, USPTO, JPO and KIPO

» Sequence redundancy arises from different patents

claiming same sequence
» Redundancy may be useful for studies in variation

...but a problem for patents

30



EMBL-EB] i &

31
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ENA is a comprehensive resource for

nucleotide sequence data,

~

\_ but it is better for non-patent data Y




European nucleotide archive

{ UniProt }

Non-redundant patent
sequence databases




EMBL-£BI 1 Where does the data come from?

exchange

data daily

Sequence sources



EMBLEBI | UniProt has a 3-tiered structure

History of
sequences

Metagenomic & Taxonomy
environmental known

Automatic
annotation

Manual Remove
annotation  redundancy

High quality
annotation

Metagenomic

projects

Sequence sources

L




EMBLEBI | UniProt has a 3-tiered structure

& Metagenomic & Taxonomy
% environmental known
O

N

()

O

c

w i

>

O 4

V)

UniIMES
Clusters

B UniRef
Clusters




EMBLEBI UniProt has a 3-tiered structure

» Complete history of sequences (no annotation)

» Cross-links to external sequence sources

> Swiss-Prot: non-redundant, manual annotation

UniProtKB

» TrEMBL: redundant, automatic annotation

» Sequences from metagenomic projects

» Combines sequences (speed searching)

UniRet > UniRef100, UniRef90, UniRef50

w

6



EMBL-EB Patent sequence record in UniParc

ACCGSSion > Sequence UPI000002B7A2
|- Download

data

Pate nts not fo u nd > This sequence was excluded from UniProtKB hecause it is a patent sequence.

in UniProtkB :: \/

Entries

List of databases > Found in 4 databases: REMTREMBL, EMBEL CDS, USPTO and EPO

Contal n | ng » Hide inactive entries (1)
Seq uence Database  Entry Version Organism Firstseen Lastseen Active
EMEL CDS  CAAQDO41 1 Homo sapiens (Human) 2003-03-12 2010-06-06 Yes Deleted
Navigate to > EFO ADD210 1 Homo sapiens (Human) 20030326 20100610 Yes entries
. . . - USPTO AAN19596 1 2003-03-26 2010-06-16  Yes
individual entries USPTO  AAQTI7T36 1 20040705 20100616 Yes identified
Sequence . (g reyed Out)
Sequence Length  Mass (Da)
0  uPlIoODD2B7A2 124 13013

Chedeum: 3350AABGA31AFOGF

10 20 30 40 50 60
MVVSEVDIAK ADPARASHPL LLNGDATVAQ KNPGSVAENN LCSQYEEKVR PCIDLIDSLR < Sequence
70 80 9 100 110 120

ALGVEQDLAL PATAVIGDQS SGKSSVLEAL SGVALPRGSG IVTRCPLVLK LKKLVNEDKW

RGKV




EMBL-EBI

Browsing a UniProtKB/SwissProt entry

:’ _‘...‘.‘« W'"i”""?" SO = ey e ’ — : ':':.‘m»' e e < D OWn | O ad d ata
Names (synonyms) pp| == . \ 4
and taxonomy

Protein attributes p»i

< Annotation
Ontologies p|:

| | : < Protein interactions
Splice variants p»

|« Sequence features

< Sequence

< References

Navigate to -
external data
sources

38 e.g. Ensembl

< General information




EMBL-E8 Browsing a UniProtKB/TrEMBL entry

Names and origin

Name > Pratein names Submitted name:
in (EMBL AAB20395.1 )
(could be clone name) S

(Gene names Name; Isk ( EMBL A4B30025.1)
Organism Homo sapiens (Human) (EV5L 42830005 1
Taxonomic identifier 9606 [NCBI)
Taxonomy > Taxonomic lineage Eukaryota > Metazoa» Chordata > Craniata > Vertebrata » Euteleostomi > Mammalia » Eutheria »

Euarchontoglires > Primates » Haplarthini > Catarthini > Hominidae > Homo

General annotation (Comments)

Catalytic activity

Automatic annotation > Sequence similarities
(derived from InterPro)

Ontologies
Keywords
Ligand ATP-binding (448 5445020635 )
. Nucleotide-binding
Ontologies P> . .
] Molecular function Kinase
(both automatic and LG L e \
. Tyrosine-protein kinage L )
manual curation)
Gene Ontology (GO)
Biological process pratein phosphorylation

nferred from electronic annotation. Source: InterPro
[nferred f lect tation. 5 InterP

signal transduction
39 Inferred from electronic annotation. Source; InterPro




EMBL-£BI & Browsing a UniRef90 entry

Faster and more sensitive
sequence search with no
loss of information

58 Map to UniProtKB or UniParc

Results

> Retrieve QINYL2

vAccession Status Cluster name ‘Size Members “Organisms “Length Identity

Homo sapiens (Human)
Oryctolagus cuniculus (Rabbit)

QONYL2 Ailuropoda melanoleuca (Giant
UPIDO01CEDACA panda)
D2HJF2 Mus musculus (Mouse)
. . - Q9ESL4 Bos'taurug.(B_ovine) _
[] UniRefS0_QINYL2 - Eilrl;las;eer:kir\rr:latggemnactlvated protein kinase 16 gg;ﬁ; fi?-:i:?a:?s?hans {Dog) (Canis lupus 800 90%
E2REES Equus caballus (Horse)
BEZ7U2 Callithrix jacchus {(¥White-tufted-ear
UPIDO0D5A58D7  marmoset)
+5 Macaca mulatta (Rhesus
macague)
+1
Status Cluster List of Taxonomy of % identity of
(SwissProt name entries in each entry sequences
and/or TrEMBL) cluster In cluster

40



svees 2| Taxonomic distribution of species

All kingdoms: Within Eukaryota:
Other mammals
Bacteria (27%)
(61%)
Other
Vertebrata
(10%) Homo
(12%)
~ I Archaea
(4%)
Viruses
(3%) | Other
Viridiol (8%)
" ('1%(2;] taeny Nematoda
(2%)

Insecta
(5%)

Eukaryota

(32%) Fungi

(18%)

41



eveL-esl ) SWISSProt — most represented species

Mainly model organisms

2.2 Tabhle of the most represented species

1 20331 Homo sapiens [(Human)
2 16072 HMus musculus [(Mouse)
3 TP23 Arabidopsizs thaliana (House-ear cress)
4 7269 PRattus norvegicus (Rat)
o 6552 Saccharomyces cerevisiae [(Baker's wyeast)
B 5559 Bos taurus (Bowvine)
7 4752 Schizosaccharomyces pombe [(Fission yveast)
a8 4342 Escherichia coli (strain EKE12)
= 3576 Bacillus subtilis
10 3410 Dictyostelium discoidewnm (S1lime mold)
11 3212 Caenorhabditis elegans
1z 2921 Zenopus laevis [(African clawed frog)
13 2883 Drosophila melanogaster [(Fruit f£1v)
14 23741 Danio rerio [(Zebrafish) (Brachydanio reriol
15 2154 Pongo asbelii (Sumatran orangutan)
1la 2082 Gallus gallus (Chicken)
17 19581 ©Ory=za sativa subsp. Japonica [(Rice)
15 1274 Escherichia coli O157:H7
12 17832 HMethanocaldococcus Jjannaschii (Methanococcus Jannaschii)
20 1773 Haemophilus influenczae

42



EMBLEBI Protein existence tag

Il Not sequence validation !!

Protein existence level: Total
Evidence at protein level 13%
Evidence at transcript level 12%
Inferred from homology 70%
Predicted 5%

Uncertain (mainly TrEMBL) -

43



EMBLEBI Protein existence tag

Il Not sequence validation !!

Protein existence level: Human

Evidence at protein level 59%

Evidence at transcript level 37.5%
1%

Inferred from homology
Predicted 0.5%
Uncertain (mainly TrEMBL) 2%

44



sweies 2| Annotation sources for UniProtkB

Data sources Protein
classification

Functional info > * Manual curation

Protein * Literature-based InterPro
identification data annotation classification

* .
Protein families and Sequence analysis <

Signal

domains prediction

Molecular
interactions

Transmembrane
prediction
Enzymes

Microbial protein < Cé@hte.r
families Automated predictions

Post-translational annotation

modifications

Some data sources for annotation




EMBL-EBI

Features of UniProtKB

Isoform 1 (identifier. Q9QYSS-1)
Also known as QKI-5;

T
Tl

{ Splice variants ‘

A
Thewwer = )
10 20 =0 40 20 80 312-341 GAVATKVRRHDMRVHPYQRIVTADRAATGN — VWLSQRKAKNSRTVLTEPSSDLNLTNA Wolecule processing
MVGEMETKEK PKPTPDYLMQ LMNDKKLMSS LPNFCGIFNH LERLLDEEIS RVRKDMYNDT
0 0 5 305 0 25 Isoform 3 (identiier: Q9QYS9-3) o Chain =
LNGSTEK TA KQLEAETGCK Also knoin as QK.-T;
The sequence of this isoform differs from the canonical sequence as follows: Regions u
S 70 180 312-341 GAVATKVRRHDMRVHPYQRIVTADRAATGN — EWIEMPVMPDISAH
IMVRGKG! e u e n C e LKR AVEEVKKLLV
q o Domain f
P30 240
el # annriis o eatures | -
0 260 270 280 290 300 Mot - +
LRTPTPAGPT IMPLIRQIQT AVMPNGTPHP TAAIVPPGPE AGLIYTPYEY PYTLAPATSI =

1 330 340
LEYPIEPSGV LGAVATKVRR HDMRVHPYQR IVTADRAATG N

Cell cycle Regulation of cell proliferation
DNA damage tacea L U Ok
DNA repair Regulation of transcription from RNA polymerase Il promoter
Fatty acid biosynthesis TACREANG AT SEABMERE. S0ICE: FOM
Lipid synthesis Regulation of transcription from RNA polymerase IIl promoter
oy A st Sl o Nucleus .
> =~ Ontologies
GLH May ats0 play a role g
S s — Disease
Subcelular locaon ware Repeat omd Source: UniProtkE
Toson socicny - e Zinc-finger Gamme-tubulin ring complex
e A n n O t a.t I O n S - DNA-binding o e
‘ i Metal-binding DNA binding
Zinc Trace e Pr

Postarsiationd modficascn

Involvementin disease

46

shg : wesk (P7).
sen P7 and P20, . drasncally deckned By

.

akingiatle {qkv). Gk is 2 spontanecus musabion fesuiing in ypomyelnzation of the certral and
et mice 10vhenmey ~ s oc‘quslan thets
bs oric-clonic saiz Mice with g

[1]  "The quaking gene product necessary in
of RNA binding and signal transduction proteins.”
Ebersole TA., Chen Q., Justice M.J., Artzt K.

Protein names Protein quaking

References

Anti-oncogene Androgen receptor binding

Phosphorylation Eme binding

3D-structure

and features

yog! y

Pbe K.

Also known as: Nat —
Nomenclature
Gene names Name. QK

(ISOFORM 1).

Synonyms: Qk, Qk1, Qka1 St 1290,

T T o

g T T
Cited for: NUCLEOTIDE SEQUENCE [GENOMIC DNA / MRNA] (ISOFORMS 2: 3; 4 AND 7), ALTERNATIVE SPLICING



EMBL-EBI i & A wealth of external links

Organism-specific DBs || Enzyme & pathway Proteomic DBs || Genome annotation DBs Family and domain DBs

DictyBase AGD DBs PeptideAtlas Ensembl KEGG Gene3D PIRSF

EchoBASE CGD BioCyc PRIDE GenelDNMPDR HAMAP PRINTS

EcoGene CTD BRENDA ProMEX VectorBase UCSC InterProProDom

euHCVdb CYGD Reactome GenomeReviews TIGR PANTHER PROSITE

FlyBase HGNC Pathway _Interaction_DB Pfam TIGRFAMs

GeneCards HPA SMART

gf;rﬁﬁﬁ;m m.%ll \ Phylogenomic DBs

H-InvDB RGD . HOGENOM OMA

LegioList SGD 125 links! HOVERGEN  PhylomeDB

Leproma TAIR InParanoid OrthoDB

ListiList ZFIN -

MaizeGDB  MypulList P0|ym0fph|3m DBs

Orphanet PharmGKB \ dbSNP

PhotoList PseudoCAP -

SagalList SubtiList ' _ Ont0|09|es

TubercuList ~ WormBase PrOt . “| co

WormPep Xenbase

GeneDB_Spombe 2D gel DBs

ArachnoServer BuruList \ 2DBase-Ecoli
ANU-2DPAGE

3D structure DBs Aarhus/Ghent-2DPAGE (no

. server)

DisProt HSSP COMPLUYEAST-2DPAGE

PDB PDBsum Cornea-2DPAGE

SMR DOSAC-COBS-2DPAGE

Gene expression DBs ECO2DBASE (no server)
HSC-2DPAGE

ArrayExpress Bgee OGP

GermOnline  CleanEx PHCI-2DPAGE

Genevestigator Others ¥ Protein-protein PMMA-2DPAGE

indi Rat-heart-2DPAGE

Protein family/group DBs | | PTM DBs ,E:C,i:g?DB Sequence DBs || interaction DBs REPRODUCTION-2DPAGE

CAZy MEROPS GlycoSuiteDB CutDB EMBL 1Pl DIP Siena-2DPAGE

PeroxiBase =~ REBASE PhosphosSite DrugBank PIR RefSeq || IntAct SWISS-2DPAGE

PptaseDB TCDB PhosSite NextBio UniGene STRING World-2DPAGE
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EMBLEBI | & SwissProt manual annotation

1. Protein sequence
« Merge available CDS (coding sequence)

« Annotate sequence discrepancies

* Report sequencing errors...

2. Biological information
« Extract literature information
« Orthologue data propagation

* Protein sequence analysis...

48



EMBLEBI | & Merge available CDS

1 SwissProt entry =1 gene (1 species)

Hide | Top

Entry name MDMZ2_ HUNMARN

Primary (citable) accession number. Q00987
Secondary accession number(s). Q13226 i« Q13297, Q13298, >
Q13299, Q13300, Q13301, Q53XW0, Q7 1TWSI, Q8WYJ1, Q8WWYJ2,

9UGI3, QIUMTS -

Entry history Integrated into ApnlT, 7993
UniProtkKBfSwiss-Prot:
Last sequence update: April 1, 1993
Last modified: December 4, 2007
This is version 107 of the entry and version 1 of the sequence.
[Complete history]

Accession

Entry status Reviewed (UniProtkKB/Swiss-Prot)
Annotation project HPI (Human Proteome Initiative)

—~>Merge TrEMBL entries representing the same protein
- Manually analyze and annotate the differences
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eveesl s il Annotate sequence discrepancies

|dentification of amino acid variants

Matural variant 35 1 L —=Finalivertumor.

Matural variant 43 1 L — Sinarenal tumor.

MNatural variant 47 1 F -5 dbsNF rs1500371.

Matural variant h3 1 W — Cinaleukemia and a lymphoma.
Matural variant B0 1 F —5%inaleukemia and a lymphoma.
MNatural variant 72 1 P —=FR dbsNF rs1042522

..and of PTMs

Modified residus 46 1 Fhosphosering; by HIFK2
Modified residue a5 1  Fhosphothreoning; by TAFT
Modified residue a4 1 Fhosphoserine

Modified residus 205 1 Me-acetyllysine

Modified residue 215 1 Fhosphosering; by CDC2
Modified residue A73 T MNE-acetyllysine
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EMBL-EBI Report sequencing errors

Sequence databases

ErBL v AFAQT7ATE mRMNA. Translation: AAMEZ402 1. Frameshift.
AKD27356 mEMNA. Translation: EABSS05E 1.

AFZ212241 mEMNA. Translation: AAK L9261, Different initiation.
AFT09358 mEMNA. Translation: AAQT3506. 7. Frameshift.
AFTT2818 mRMNA. Translation: AART3612.1. Different initiation.
BECO118585 mEMNA. Translation: AAHT1585 1.

Caution Was initially thought to constitute the ortholog of prokaryotic IF-2 (infB) protein.
Sequence caution AAME3402 1 sequence differs from that shown. Reason: Frameshift at positions 82 and 90,
AACN3506 1 sequence differs from that shown. Reason: Frameshift at position 513,

Other examples of sequencing errors include:
premature stop codons, read-throughs, erroneous initiator methionines
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EMBLEBI | & SwissProt manual annotation

1. Protein sequence
« Merge available CDS (coding sequence)

« Annotate sequence discrepancies

* Report sequencing errors...

2. Biological information

« Extract literature information
« Orthologue data propagation

* Protein sequence analysis...
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ewees 2| Sources of annotated information

UniProtKB/SwissProt gathers
Information from multiple sources:.

 Publications (literature/PubMed)
 Prediction proteins (Prosite, Anabelle)
« Contact with experts

* Other databases

* Nomenclature committees
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Nomenclature

Names and origin

Protein names Recommended name:
Glutamate carboxypeptidase 2
EC=3.4.17.21
Alternative name(s):
Cell growth-inhibiting gene 27 protein
Folate hydrolase 1
Folylpoly-gamma-glutamate carboxypeptidase

54

Synonyms useful for
literature searching

Short name=FGCP
Glutamate carboxypeptidase |l
Short name=GCPII
hMembrane glutamate carboxypeptidase
Shot name=mGCP
N-acetylated-alpha-linked acidic dipeptidase |
Short name=NAALADase |
Prostate-specific membrane antigen
Short name=PSh
Short name=PShA
Pteroylpoly-gamma-glutamate carboxypeptidase

Gene names Name: FOLH1
synonyms: FOLH, NAALADT, PSM, PSMA
ORF MNames:GIG27




EMBL-EBI Nomenclature

Names and origin

Protein names Recommended name:
Arginine biosynthesis bifunctional protein ArgJ

Cleaved into the following 2 chains:
1. Arginine biosynthesis bifunctional protein ArgJ alpha chain

2. Arginine biosynthesis bifunctional protein ArgJ beta chain ™

Including the following 2 domains:
1. Glutamate N-acetyltransferase
EC=2.3.1.35
Alternative name(s):
Ornithine acetyltransferase
Short name=o0ATase
Ornithine transacetylase
2. Amino-acid acetyltransferase
EC=23.1.1
Alternative name(s):
N-acetylglutamate synthase
Short name=acs

Provides synonyms
and cleavage
products of
bifunctional proteins

Gene names Mame: argJ

Ordered Locus Names:BSU11200

Molecule processing

Transit peptide 1-8 g  Mitochondrion /
O Chain 9-214 206 Arginine biosynthesis bifunctional protein ARGT alpha chain _ﬂ_
1 Chain 215 441 227 Arginine biosynthesis bifunctional protein ARGT beta chain

Sites

)

55 Site 214 =215 2 Cleavage; by autolysis
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Annotation comments

>30 comment fields

Function

Catalytic activity

Enzyme regulation
Pathway

Subunit structure

Subcellular location

Post-translational modificAtion

Sequence similarities

Biophysicochemical proferties

General annotation (Comments)

Catalyzes two activities which are involved in the cyclic version of arginine biosynthesis: the synthesis of
acetylglutamate from glutamate and acetyl-CoA, and of omithine by transacetylation between
acetylornithine and glutamate. | F=15 )

M(2)-acetyl-L-ornithine + L-glutamate = L-ornithine + N-acetyl-L-glutamate.
Acetyl-CoA + L-glutamate = CoA + N-acetyl-L-glutamate.

Inhibited by omithine. [ 7275 )

Amino-acid biosynthesis] L-arginine biosynthesis; L-omithine and N-acetyl-L-glutamate from L-glutamate
-and NZFacety-C-ominine (cyclic): step 1/1.

Amino-acid biosynthesis; L-arginine biosynthesis; N{2)-acetyl-L-omithine from L-glutamate: step 1/4.

Heterodimer of an alpha and a beta chain.

Mitochondrion matrix | Feft7 |

The alpha and beta chains are autoproteolytically processed from a single precursor protein within the
mitochondrion.

Belongs to the Argd family.

Kinetic parameters:

Kpn=8.4 mM for glutamate [ Fef2 )

Ki=2.8 mM for N-acetylornithine

Controlled

vocabularies used whenever possible...




EMBL-EBI

Sequence annotation (Features)

...enable researchers
to obtain a summary
of what is known

about a protein...

...Including
domain annotation,
identifying binding
sites...

57

Sequence annotation (Features)

Feature key Position(s)
Molecule processing
[0 Chain 1-491
Regions
[0 Domain 27 - 107
] Zinc finger 299 — 328
] Zinc finger 438 — 479
[ Region 1-110
[ Region 150 — 230
[ Region 170 — 306
[ Region 210 - 304

Region 223 -232
[ Region 242 - 331
[0  Region 276 — 491

hotif 179 - 185
O Motif 190 — 202

Motif 466 — 473

Compositional bias 210 - 215
Amino acid modifications

Modified residue 166
Natural variations
[0 Alternative sequence 1-61

Alternative sequence 1
[ Alternative sequence 28 — 300
[ Alternative sequence 28 —222
[ Alternative sequence 30 — 388
[0 Alternative sequence 53 - 222
[ Alternative sequence 53 - 97
[ Alternative sequence 76 — 102
[ Alternative sequence 103 — 491
[ Alternative sequence 115 — 169
[0 Anternative sequence 275 — 300
Experimental info

Mutagenesis 305

Mutagenesis 374

Mutagenesis 433
Secondary structure

H EEIiNN
[ Helix Strand | Tumn

Details...

Length

491

81
30
42
110
81
137
95
10
90
216

13

61

273
195
359
170
45
27

389
55
26

Description

E3 ubiquitin-protein ligase Mdm2

SWIB

RanBP2-type

RING-type

Mecessary for interaction with USP2
Interaction with PYHIN1

Interaction with MTBP (By similarit )
ARF-binding

Interaction with USP7

Region Il

MNecessary for interaction with USP2
Nuclear localization signal (Potential)
Muclear export signal

Nucleolar localization signal (Fotential)
Poly-Ser

Phosphoserine | B=f35

Missing in isoform Mdm2-alpha.
M — MYRSRQM in isoform 11.
Missing in isoform Mdm2-B.

Missing in isoform Mdm2-A and isoform Mdm2-Al.

Missing in isoform Mdm2-D.
Missing in isoform Mdm2-C.
Missing in isoform Mdm2-F.

¥CSND... KIYTM — NDCANLFPLYDLSIRELYIS
NYITLGI in isoform Mdm2-E.

Missing in isoform Mdm2-E.
Missing in isoform Mdm2-G.
Missing in isoform Mdm2-A1.

C — S: No loss of ubiquitin ligase E3 activity.
C — T: Mo loss of ubiquitin ligase E3 activity.
C — L: Mo loss of ubiquitin ligase E3 activity.

Graphical view

I LI e |

Feature identifier

PRO_0000157332

WSP_003207
VSP_037997
WSP_003209
WVSP_003208
WSP_003210
WSP_003211
WSP_022578
WSP_003212

WSP_003213
WSP_022579
WSP_003214
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Sequence annotation (Features)

Sequence annotation (Features)

58

Details...

Feature key Position(s) | Length
Feature (e.g. domain) [
' ' Chain 1—491 491
highlighted on sequence -~
Domain 27 —107 81
Zinc finger 299 - 328 30
Zinc finger 433 - 479 42
Region 1-110 110
Region 150 — 230 81
Redinn 170 =308 137
10 20 30 40 50 60 b
MCNTNMSVPT DGAVTTSQIP ASEQETLVRP KPLLLELLKS VGAQEDTYTHM KEVLFYLGOQY i
70 80 90 100 110 120 [
IMTERLYDEK QQHIVYCSND LLGDLFGVPS FSVEKEHRKIY TMIYENLVVV NQQESSDSGT :
130 140 150 160 170 180 |
SV3ENRCHLE GGSDQEDLV(Q ELQEEKPSS5S HLVSRPSTSS RRRAISETEE NSDELSGERQ
190 200 210 220 230 240
RERHKSDSIS LSFDESLALC VIREICCERS 3S53ESTGTPS NPDLDAGVSE HSGDWLDQDS
250 260 270 280 290 300
VSDQFSVEFE VESLDSEDYS LSEEGQELSD EDDEVYQVTY YQAGESDTDS FEEDPEISLA 5
]
310 320 330 340 350 360 ]
DYWECTSCNE MNPPLPSHCN RCWALRENWL PEDKGKDKGE ISEKAKLENS TQAEEGFDVP :
370 380 390 400 410 420 b
DCKKTIVNDS RESCVEENDD KITQASQSQE 3EDY3QPSTS SSIIYSSQED VEKEFEREETQ 2
430 440 450 460 470 480
DEEESVESSL PLNAIEPCVI COQGRPENGCI VHGKTGHLMA CFTCAKKLEK RNKPCPVCRO
490
PIQMIVLTYF P
H EibE
[ Helix Strand | Tun

Description

E3 ubiquitin-protein ligase Mdm2

SWiB

RanBP2-type
RING-type

Mecessary for interacti

Interaction wit
[l i MTBP (By similarity )
Interaction with USP7

Region Il

MNecessary for interaction with USP2

Muclear localization signal (Fotential)

Muclear export signal

Nucleolar localization signal (Fetential)
Poly-Ser

Phosphoserine [ F=135 )

Missing in isoform Mdm2-alpha.
M — MVRSRQAM in isoform 11.
Missing in isoform Mdm2-B.

Missing in isoform Mdm2-A and isoform Mdm2-Al.

Missing in isoform Mdm2-D.
Missing in isoform Mdm2-C.
Missing in isoform Mdm2-F.

¥CSND... KIYTM — NDCANLFPLYDLSIRELYIS
NYITLGI in isoform Mdm2-E.

Missing in isoform Mdm2-E.
Missing in isoform Mdm2-G.
Missing in isoform Mdm2-A1.

C — S: No loss of ubiquitin ligase E3 activity.
C — T: Mo loss of ubiquitin ligase E3 activity.
C — L: Mo loss of ubiquitin ligase E3 activity.

Graphical view

I LI e |

Feature identifier

PRO_D0O00157332

WSP_003207
WSP_037997
WSP_003209
WVSP_003208
WSP_003210
WSP_003211
WSP_022578
WSP_003212

WSP_003213
WSP_022579
WSP_003214




EMBLEBI | & Gene Ontology

1. Biological Process

e Caell division
 Mitosis

A commonly recognized o
« Organelle fission

series of events

2. Molecular Function o . Protein kinase activity

o Ya . L
An elemental activity or  num fef Insulin binding
task or jOb < « Insulin receptor activity

Mitochondria Structural Features

3. Cellular Component

« Mitochondrion

Where a gene product ~ . Mitochondrial matrix

IS located @ ) - Mitochondrial membrane
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60

Gene Ontology

Annotation for human Rhodopsin:

Gene Ontology (GO)

Biological process

Cellular component

Molecular function

Complete GO annotation...

phototransduction, visible light
Traceable author statement. Source: Protlnc

protein-chromophore linkage
Inferred from electronic annotation. Source: UniProtKB-KW

rhodopsin mediated signaling pathway
Traceable author statement. Source: Protlnc

integral to plasma membrane
Traceable author statement. Source: Protlnc

G-protein coupled receptor activity
Traceable author statement. Source: Protlnc

photoreceptor activity
Inferred from electronic annotation. Source: UniProtkKB-KW

protein binding
Inferred from physical interactio. Source: IntAct
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Binary interactions are taken from the /ntA<D database

61

Imported annotation

Interactors of human p53

Binary interactions

With

ATR
BARD1
Bard1
BCL2L1
BMX
BTBED2
CABLES1
Cables
CEBPB
CREBEP
Crebbp
CSE1L
CUL?

Entry

PO3070
(113535
(99728
070445
QO07817-1
P51813
Q9BX70
QETON4
QIESN
P17676
Q92793
P45481
P55060
(114999

ZExp.

—_ bk N W W =, el m e N = = s e

IntAct

EBI-366083 ,EBI-617698
EBI-366083 ,EBI-968953
EBI-366083 ,EBI-473181
EBI-366083 ,EBI-1790207
EBI-366053 ,EBI-267 195
EBI-366083 EBI-696657
EBI-366083 ,EBI-710091
EBI-366083 ,EBI-604615
EBI-366083 ,EBI-604411
EBI-366083 ,EBI-969696
EBI-366083 ,EBI-51215
EBI-366053 ,EBI-296306
EBIl-366083 ,EBI-286709
EBI-366083 ,EBI-308606

Notes

From a different organism.

From a different organism.

From a different organism.

From a different organism.




EMBL-EBI Evidence for annotation

P16671 (CD36_HUMAN) "0 Reviewed, UniProtkKB/Swiss-Prot

General annotation (Comments)

Function Seems to have numerous potential physiological functions. Binds to collagen, thrombospondin, anionic
phospholipids and oxidized LDL. May function as a cell adhesion molecule. Directly mediates cytoadherence of

Plasmodium falciparum parasitized erythrgeqt®s. CINGS oW and may function in the transport
andfor as a regulator of fatty acid transpdft. (F=212) (F=i21 ) Proven
Subcellular location Membrane; Multi-pass membrane protein.
Post-translational modification N-glycosylated and O-glycosylated with a ratio of 2 (Fef@ ) (Reri12 ) (Reiia ) ( F\D Proven
Polymorphism Genetic variation in CD36 influences the severity and outcome of malaria infection.
Involvernent in disease Defects in CD36 are the cause of platelet glycoprotein IV deficiency (PG4D)[MIM:B08404]; also known as CD36

deficiency. Platelet glycoprotein IV deficiency can be divided into 2 subgroups. The type | phenotype is
characterized by platelets and monocytes/macrophages exhibiting complete CD36 deficiency. The type |l
phenotype lacks the surface expression of CD36 in platelets, but expression in monocytes/macrophages is
hear normal. [ Fefi6 ) [ Rei20 )

Sequence annotation (Features)
Feature key Puosition{s) Length Description
Amino acid modifications
Lipidation 3 1  S-palmitoyl cystei
Lipidation 7 1 S-palmitoyl cysteifie (Fefi2 )
o , e Proven
Lipidation 464 1  S-palmitoyl cysteine | Befi2 )
Lipidation 466 1  S-palmitoyl cysteine \Gef 12)
Glycosylation 79 1  N-linked (GlcNAC.. )
Glycosylation 102 1 N-linked (GlcNAc/..) (Fotential ) .
. . s | Potential
Glycosylation 134 1  N-linked (GlcMAC\..) | Fotential )
Glycosylation 163 1 lcNAc. N (Fotential )
Disulfide bond 243 « 311 (By similarity )
Disulfide bond 272 333 (By similarity) By similarity |
62 Disulfide bond 313 - 322 (B similarity )




EMBL-EBI | & Sources references included

[21] "Bel6é and P53 gene mutations in tonsillar B cells.”
Yawuz A5 Farner ML, Yavuz 5., Grammer A.C ., Girschick H.J., Lipsky P E.

el aTaaliaiat= Fioa R s e o tWDBJ databases
< Cited for: NUCLECQTIDE SEQUENCE OF 225-260.

[22] "Allelic variantin intron 9 of TP53 gene.”
Finto EM., Mendonca BE.E., Latronico A.C.
Submitted (APR-2003) to the EMEL/GenBank/DDEJ databases
Cited for: NUCLEOQTIDE SEQUENCE OF 332-366.

[23] "The tumor suppressor p53 is bound to RNA by a stable covalent linkage.”
Samad A, Carroll R B,
Mol Cell. Biol. 11:1598-1606(1931) [FubMed: 1705009] [Abstract]
Cited far, RMNA-BINDING.

[24] "The human tumour suppressor gene p53 is alternatively spliced in normal cells.”
Flaman J-M. Waridel F . Estreicher A Vannier A Limacher J-M., Gilbert D, lggo B, Frebourg T.
Oncogene 12:813-818(1996) [FubMed: 8632903] [Abstract]
Cited for, ALTERNATIVE SPLICING.

[29] "The p53 nuclear localisation signal is structurally linked to a p34cdc2 kinase motif."”
Addison C., Jenkins AR, Sturzbecher H-WY.
Oncogene 5423-42601990) [FubMed: 2156209] [Abstract]
Cited for, NUCLEAR LOCALIZATION SIGMAL.

[26] "p53 amino acids 339-346 represent the minimal p53 repression domain.”
Hong T.W., Chen J.J., Peck K., Yang P.C. Wu C WY
J. Biol. Chem. 276:1510-1515(2001) [FubMed: 11007800] [Abstract] [Article from publisher]
Cited far, MINIMAL REPRESSION DOMAIN,

+ Additional computationally mapped references.
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Downloads - Contact - Documentation/Help

Search Blast Align Retrieve ID Mapping
Search in Query
IProtein Knowledgebase (UniProtkKB) V] [ ‘ [ Search ] [ Advanced Search » ] [ Clear ]
WELCOME
NEWS
The mission of UniProt is to provide community with a
comprehensive, high-quality and fre esource of protein sequence UniProt release 2011_08 - Jul 27, 2011
and functional information. UniProt collaboration with IMEx for the annotation
intaractions to MIMIx standard

What we provide

* Text search

T e BLAST sequence search Bl
* Sequence alignment G
|+ Retrieve sequences
i +* ID mapping between databases

UniParc Sequence archive, used to keep track of sequences and
their identifiers.

Supporting data  Literature citations, taxonomy, keywords and maoare.

ca http://www.uniprot.org/ I




EMBL-£BI Patent sequences in UniProt

» Comprehensive archive consisting of specialised databases
» Release every month, daily updates

» UniProtKB/SwissProt annotation-rich, but has no patent data
» Patent sequences only found in UniParc as an archived list
»UniParc is non-redundant but contains no annotation

...therefore patent information limited
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EMBL-EBI UniProt

4 N

UniProt is an excellent source of quality

protein sequence and annotation data,

\_ but it Is better for non-patent data Y
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Sequence archives

Old entries accessible in both ENA and UniProt

ENA nucleotide sequence version archive
www.ebi.ac.uk/embl/sva

The ENA Sequence Version Archive is a repository of all entries which have ever appeared in EMBL-Bank

You can use this page to hrowse the archive or use the hatch retrieval form.

FAQ.

Search by accession
Accession Number or Sequence Version: |

G~ > get all records
Search by date > lay-month-year (e.g. $0-11-1998 or 30-NOV-1948) Current version
get specific record

l

UniSave - UniProt sequence/annotation version archive
www.ebi.ac.uk/uniprot/unisave

The UniProtkB Sequence/Annotation Yersion Archive (UniSave) is a repository of UniProtkKBrSwiss-Prot and
UniProtkKBI/TrEMBL entry versions.

Primary accessign number or entry name:l |l Gol
Date:

day-maonth-year {e.g. 30-11-1998 or 30-NOV-1998) or year-month-day.

67 Show Help
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Provides complete version list

Sequence Database.

Select and

compare versions

TN

Mow ecan oo thic nasa dg hrowse the archive or use the batch retrieval form.

guence Version: |AF527840

31 matches, 1 to 20 shown

Show all on che page

The ENA Sequence Version Archive is a repository of all entries which have ever appeared in EMBL-Bank

| Go! | [ case sensitive
day-month-year (e.g. 30-11-1998 or 30-NO%-1998)

Next page

View specific

Curre

old entry

Accession Number Entry Version Sequence Version Release Issue Date
AF527840 2 AF527840.1 108 26-MAY-2011
AF527840 2 AF527840.1 105 27-AUG-2010
] AF527840 2 AF527840.1 104 27-MAY-2010  View
(| AF527840 2 AF527840.1 103 26-FEB-2010  View
(| AF527840 2 AF527840.1 102 26-NOV-2009  View
(| AF527840 2 AF527840.1 101 28-AUG-2008  View
] AF527840 2 AF527840.1 100 29-MAY-2009  View
(| AF527840 2 AF527840.1 99 26-FEB-2008 View
(| AF527840 2 AF527840.1 98 12-JAN-2009  View
(| AF527840 2 AF527840.1 97 28-NOV-2008 View
O AF527840 2 AF527840 .1 a6 28-AUG-2008  View Tracks all
(| AF527840 2 AF527840.1 95 29-MAY-2008  View
AF527840 2 AF527840.1 93 29-NOV-2007 View
]) AF527840 2 AF527840.1 90 08-MAR-2007  View Changes to
AF527840 2 AF527840.1 89 30-NOY-2006 View
(| AF527840 2 AF527840.1 89 14-NOV-2006  View an entry
(| AF527840 1 AF527840.1 87 19-JUN-2006  View
[ AF527840 1 AF527840.1 86 21-MAR-2006 i
O AF527840 1 AF527840.1 85 16-DEC-2005
(| AF527840 1 AF527840.1 84 12-SEP-2005
68 ( | Compare Selecteg | | wiew || Save | Selectedin EMBL +|format.
v
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View old entries

The ENA Sequence Version Archive is a repository of all entries which have ever appeared in EMBL-Bank
Sequence Database
You can use this page to browse the archive or use the batch retrieval form.

F.AQ.
Accession Number or Sequence Version: |A><429?48 Gol [] case sensitive
Snapshot at | day-month-year (e.g. 30-11-1998 or 30-NOV-1998) Current version
Backto List
ID 4X429748 standard; DNA; HUM:; 100 BP.
prote
AC  AX429748;
XK
SV AX429748.1

21-JUN-2002 (Rel. 72, Created)
21-JUN-2002 (Rel. 72, Last updated, Version 1)

Secquence 13 from Patent EP1203827.

Homo sapiens (human)
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia;
Eutheria; Primates; Catarrhini; Hominidae; Homo.

[11

Smith J.C.;

"Polymorphisms in the human kdr gene™;
Patent number EP1203827-A/13, 05-MAY-2002.
AstraZeneca AB (SE).

Key Location/Qualifiers
source 1..100

Adb_xref="taxon:3606"
Jorganismn="Homo sapiens"

S8 AKEARREENSSRYERRRITY

Secuence 100 BP; 14 &; 29 C; 36 G; 20 T; 1 other:
gocgcgatgyc gaagagyggtc ctgcactttyg acgcycctygy tgagggagcy sStgctcttog 60
cagcgctcct ggtgatgctc cccaaatttc ggggaccyggc 100

.
e




EMBL-EB Compare different versions

The ENA Sequence Version Archive is a repository of all entries which have ever appeared in EMBL-Bank
Sequence Database.
Y¥ou can use this page to browse the archive or use the batch retrieval form.

FAQ.

Accession Number or Sequence Version: [Ax429748 Gol [ case sensitive

Snapshot at | day-month-year (e.g. 30-11-19398 or 30-NOYW-1898) Current version
Differences for AX429748 30-MAY-2002 /28-NOV-2008 Backto List

Lines unchanged Lines removed Lines inserted

ID AX429748: SV 1: linear: unassigned DNA: PAT: HUM: 100 BP.
ID AX429748 standard: DHNA: HUM: 100 EP.

AC AX429748:

S Changes

DT 21-JUN-2002 (Rel. 72, Created)

DT 21-JUN-2002 (Rel. 72, Last updated, Version 1) - -
e highlighted
DE Seguence 13 from Patent EP1203827.

XX

KW s

XX

os Homo sapiens (human)

ocC Eukaryvota: Metazoca: Chordata: Craniata: Vertebrata: Eutelecostomis

ocC Eutheria: Euarchontoglires: Primates: Haplorrhini; Catarrhini: Hominidae:

ocC Homo .

ocC Eutheria: Primates: Catarrhini: Hominidae:; Homo.

XX

R [1]

RA Smith - J:Cas

RT "Polyvmorphisms in the human kdr gene':

RL Patent numbker EP1203827-A2-13, 08-MAY-2002.

RL Patent number EP1203827-A-13, 08-Ma¥Y-2002.
RL AstraZeneca AB (SE) .

XX

FH Kev Location-Qualifiers

FH

ET source 1..100

= sarganism="Homa sapiens'

FT smal__tvpe="unassigned DRHA"

FT ~db_xzref="taxaon:9606"

L Yorganism="Homao sapiens'

XX

sSQ Seguence 100 BP: 14 A;: 29 C: 36 G: 20 T: 1 other:
gogogatgge gaagagggto ctgcactttyg acgogooctgyg tgagggagoy stgotottoyg 60
cagocgoetococt ggtgatgotoe coccaaatttoe ggggacocggo 100
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Why do we need a new

sequence database for patents?

To address the following problems:
» redundancy

» lack of patent-specific annotation



European nucleotide archive

UniProt

e D
Non-redundant patent

| sequence databases )




EMBLEBI | Distributing patent sequences
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EMBL-£BI Distributing patent sequences

As other National
Offices participate
In data exchange

- redundancy
will Increase

o /
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EMBL-£BI Distributing patent sequences

NR patent
sequence
databases




EMBLEBI EBI-EPO collaboration

Collaboration between
EBI and EPO

- AN

« Database development and <« Acquire patent sequences
maintenance

. _ * Link to patent literature
* Link to EBI search engines

. . » Extract patent annotation
* Link to EBI analysis tools P

 Link to EBI databases  Collate patent family information
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EMBL-EB Creating a non-redundant database

- 2
DRAEE!Bank ofJapan EMBL-EBI i

) =
w EEEEN Source N
.
-
o L ]
: .

D1

\
=N
: : SEQUENCE
v H + CAPTURE
B Standardization of data formats PR :

and sequences verification (JRA 15)

R

D3 | Redundant Patent Sequence Database(s) | RRRLELELE -
"""""" (Public sequence repositories) v
'  Unique |
Enrichment of l— Publication

Removal of Redundancy-L1 _Numbars.

(100% ID + same length)

annotations : ‘

-
L ]
-

-

Patent Text | . , Information - Removal of Redundancy-L2 | Equivalents
Collection Extraction (Apply equivalent rules) (Simple Family) NR-DB
Annotation fields:
Apply priority rules

Enrichment of
annotations

-

------- p Non-Redundant Patent Sequence Database(s)

ANNOTATIONS
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EMBL-EB Creating a non-redundant database

- 2
DRAEE!Bank ofJapan EMBL-EBI i

Source 2

SEQUENCE
¥ : CAPTURE

Standardization of data formats
and sequences verification (JRA 15)

) i -
E LREET [

fruras

D3 | Redundant Patent Sequence Database(s) | RRRLELELE -
"""""" (Public sequence repositories) v
'  Unique |
Enrichment of l— Publication

Removal of Redundancy-L1 _Numbars.

(100% ID + same length)

annotations : ‘

-
L ]
-

-

Patent Text | . , Information - Removal of Redundancy-L2 | Equivalents
Collection Extraction (Apply equivalent rules) (Simple Family) ‘ NR-DB
Annotation fields:
Apply priority rules

Enrichment of
annotations

-

------- p Non-Redundant Patent Sequence Database(s) ‘

ANNOTATIONS
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EMBL-EB Creating a non-redundant database

- 2
DRAEE!Bank ofJapan EMBL-EBI i

Source 2

SEQUENCE
v : CAPTURE

Standardization of data formats
and sequences verification (JRA 15)

) i -
E LREET [

fuawan

R

D3 | Redundant Patent Sequence Database(s) | RRRLELELE -
"""""" (Public sequence repositories) v
'  Unique |
Enrichment of l— Publication

Removal of Redundancy-L1 _Numbars.

(100% ID + same length)

annotations : ‘

-
L ]
-

-

Patent Text | . , Information - Removal of Redundancy-L2 | Equivalents
Collection Extraction (Apply equivalent rules) (Simple Family) NR-DB
Annotation fields:
Apply priority rules

Enrichment of
annotations

-

T p Non-Redundant Patent Sequence Database(s)

ANNOTATIONS ™
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EMBL-EBI

A)

DR
DE
PN
PN
cc

DR
DE
PN
PN
cc

Correction of Publication Numbers

Patent data correction

and kind Codes

USPOP :AAQ99687,

Sequence 8 from patent US 6514495.
US6514495-A/8, 04-FEB-2003

US6514495 B1 04-FEB-2003

Adapted Kind Code supplied by the EPO

KPOP:DI578933;

Phytase Variants.

KR1020007010543-A/8, 23-SEP-2000

Total Wrong
22.54% W Correct
77,46%
@ KC only
O KC completeness only
OKC +PN
B KC completeness + PN
@ PN only
O Publication level only
B Correct
O pending
USPCOP :ABZ68249;, DR
Sequence 8 from patent US 7326554. DE
US7326554-A/8, 05-FEB-2008 PN
US2004175376 A1l 09-SEP-2004 PN
First level of publication supplied by the EPO cc
JPOP :BD555512; DR
Phytase variants. DE
JP2002507412-A/9, 12-MAR-2002 PN
JP2002507412T T 12-MAR-2002 oc

Adapted Patent Number supplied by the EPO

Patent Number could not be successfully verified



EMBL-EBI Patent resources at EBI

Rezources De=cription AcCcess
Patent Patent abzstractz contain the biology-related abztractz of patent applications derived CiteXplore
Abstracts from data productz of the European Patent Office (EPO). Patent docurnents from
Europe (EP), USA (US) and World (WO are included. Patent abstracts can be EB-eve
acceszed via the SRS, EB-eve and the literature 2earch engine CiteXplore.
SRS
Patent Patent chemical compounds are available in the ChEB| database which iz a dictionary | ChEBI
Chemical of molecular entitiez focu=zed on "2mall chemical compoundzs. Y ou can 2earch the
Compounds patent chemical compounds uging the ChEBI Advanced Search page by narrowing ChEBI
down your 2earch to the Patent Databaze. Advanced
Patent Multiple =&tz of patent 2equences are available at EBI. Patent
Sequences proteing
1. Patent proteing cover sequences of EPO (European Patent Office) proteing,
JPO (Japan Patent Office) proteinz, KIPO (Korean Intsllectual Property Patent !
Office) proteins and USPTO (United States Patent and Trademark O ffice) nucleotides
proteinz.
2. Patent nuclectidez contain the patent clazs data in the EMBL-Bank. Non-
3. Mon-redundant patent seguences consist of 2 levels databases. Levek1 redundant
non-redundant patent seguences are 100% identical over the =ame length; patent
Lewel-2 non-redundant patent eequences are identical and belong to a zame EELLELEED
patent famiky (a =ame invention).
Patent A "patent familv™ can be defined as all patent eguivalents for a gingle inventicn. All of | SRS
Equivalent the publizhed patent applications from variouz countriez and the subsequent granted
Data patentz on an invention are commonkhy referred to az patent equivalentz. They are not
“true eguivalentz” in that each country may have different regulationz for filing and
different interpretations of the inwvention. | may include multiple patentz in some
countriss becauss of differences in patent laws (g.g., how much new technology
can be included in a =ingle patent).

a1 http://www.ebi.ac.uk/patentdata/




EmBLEB! ¢ More information provided

Patent proteins: Patent nucleotides:

€O USPTO, PO KO o
EPO, USPTO, JPO, KIPO

|
Resources Description  Access
O

Patent Multiple sets of patent sequences aré available at EBI. Patent proteins
Sequences
1.] Patent proteins Icov sequences of EPO (European Patent Office) Patent
proteins, /PO (Japan Patent Office) proteins, KIPO (Korean Intellectual nucleotides

Property Offiee) proteins and USPTO (United States Patent and Trademark

i Non-redundant
Patent nucleotides|contain the patent class data in the EMBL-Bank. patent
Non-redundant patcnt sequences consist of 2 levels databases. Level1 | soqpences
TIOM-TEUT __ ~ ._1 JaEntseguences are 100% identical over the same

lengﬂg Leve _redundant patent sequences are identical and belong

toa samemm(a same invention).

» Complete sequences (EPO, USPTO, JPO, KIPO)

w N

» Non-redundant seguence data
» Patent family classification
82 » Enriched with patent information



let’s look at an example...



EMBL-EBI

FASTA/ISSEARCH/GGSEARCH/GLSEARCH - Protei 2
4 4 Databanks Selected X Clear Selection
This tool provides sequence similarity searching against protein d i
P t 1 programs. FASTA provides a heuristic search with a protein query. . D Un?Prot Knowl.edgebase :
ro el n Optimal searches are available with SSEARCH (local), GGSEARCH e [ | UniProtKB/Swiss-Prot [EI
local . i : ; -
el raiatane) e [] UniProtkB/Swiss-Prot isoforms
Use:ilils tnol e [ ] UniProtkB/TrEMBL
STEP 1 - Select your databases P UniProtkKB Taxonomic Subsets
PROTEIN DATABASES P UniProt Clusters
4 Databanks Selected x clear sele|| ¥ Patents
v Patents @ EPO Patent Protein Sequences
3 _E.ES ;’:t‘::t‘;'r:;’t‘;': g:::::;:: e [V| JPO Patent Protein Sequences
e [7] KIPO Patent Protein Sequences ® KIPO Patent Protein Sequences
s_[E USPTO Patent Proteln Seqysnces e [V]| USPTO Patent Protein Sequences
s g e | | NR Patent Proteins Level-1
- Enter your input sequence A
; o e [ | NR Patent Proteins Level-2
Example: o P e oy oo N . Structure
Search pate nt DIKLSDIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLENV > Other Protein Databases 5
QLTDAGTYRCYIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTVV \ \
. WASQVDQGANFSEVSNT SFELNSENVIMKVVSVLYNVT INNTYSCMIENDIARKATGDIKV
p rote N Seq u e N Ce TESEIKRRSHLQLLNSKASLCVSSFFAISWALLPLSPYLMLK P a te n t
or Upload a file:
STEP 3 - Set your parameters p rOte I n S
PROGRAM
FASTA -

The default settings will fulfill the needs of most users and, for that reason, are not visible.

(Click here, if you want to view or change the default settings.)

STEP 4 - Submit your job
[] Be notified by email (Tick this box if you

nt to be notifie y email when the results are available)

=
http://www.ebi.ac.uk/Tools/sss/
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EMBL-EBI Results from redundant databases

FASTA Results
Tool Output = Visual Output Submission Details = Submit Another Job
Alignments
Selection: | Show Annotations | Hide Annotations Show Alignments | Hide Alignments
Download |in fasta v format
Clear Selection Select Al Invert Seiection
e i [ L L e ]
USPOP:ABHS8446 ABHS8446 Sequence 291 from patent US 7070855. 1808 100.0 100.0 3.5E-148
USPOP:ABP26275 ABP26275 Sequence 60 from patent US 7193047. 282 1808 100.0 100.0 3.5E-148
3 USPOP:ABY 13806 ABY13906 Sequence 218 from patent US 730414S. 282 1808 100.0 100.0 3.5E-148
USPOP:ABP13991 @ ABP13991 Sequence 60 from patent US 7186801. 282 1808 100.0 100.0 3.5E-148
USPOP:ACQ12151 A ACQ12151 Sequence 60 from patent US 7507404. 282 1808 100.0 100.0 3.5E-148
USPOP:ABX91442 ABX91442 Sequence 60 from patent US 7285624. 282 1808 100.0 100.0 3.5E-148
USPOP:ACHO0887 @ ACH00887 Sequence 60 from patent US 7390876. 282 1808 100.0 100.0 3.5E-148
USPOP:ACK09334 ACK09334 Seguence 60 from patent US 7435798. 282 1808 100.0 100.0 3.5E-148
USPOP:ABY 00585 ABY00585 Sequence 60 from patent US 7294690. 282 1808 100.0 100.0 3.5E-148
EPOP:HB433204 HB433204 Sequence 56 from Patent WO2008073533. 282 1808 100.0 100.0 3.5E-148
USPOP:ABC11735 | ABC11735 Sequence 383 from patent US 6962980. 282 1808 100.0 100.0 3.5E-148
USPOP:ABU37148 ABU37148 Sequence 60 from patent US 7244817. 282 1808 100.0 100.0 3.5E-148
USPOP:ACE15168 A ACE15168 Sequence 218 from patent US 7365156. 282 1808 100.0 100.0 3.5E-148
USPOP:ABZ22951 ABZ22951 Sequence 218 from patent US 7312316. 282 1808 100.0 100.0 3.5E-148
JPOP:BD750823 BD750823 JP 2004507204-A/116: SECRETED AND 282 1808 100.0 100.0 3.5E-148
TRANSMEMBRANE POLYPEPTIDES AND NUCLEIC ACIDS
ENCODING THE SAME.

USPOP:ADA48774 ADA48774 Segquence S from p

USPOP:ABU37060 A ABU37060 Sequence 291 fri

>260 identical results
—> too much to analyze

1808

[ [7] 262 NUSPOP:ABI18761 | ABJ18761 Sequence

OP:ACW237388 | ACW23786 Sequence 21

—
= u CABX971 ABXS971 equence 218 from patent U 725" 7o, — 3.5E-148
] 266 SHOP:ABX97150 | ABX97150 Si 218 fi

OP:ABNZ22111 | ABN22111 Sequence 218 from patent US 7153838. 282 1808 100.0 100.0 3.5E-148

8 5 268 POP:CQ875685 CQ875685 Sequence 8 from Patent EP1445317. 282 1808 100.0 100.0 3.5E-148




EMBL-EBI NR patent sequence databases

a )

EVEL1 NR patent sequence database
removes redundancy

—>fewer results to analyze, less chance

\ of missing important results /
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EMBL-EBI Searching patent sequences

FASTA/ISSEARCH/GGSEARCH/GLSEARCH - Protein p
rot®f 1 Databanks Selected X Clear Selection
This tool provides sequence similarity searching against protein daj H
N R p at e n t programs. FASTA provides a heuristic search with a protein query. F ” D Un!PrOt Knowl'edgebase P
Optimal searches are available with SSEARCH (local), GGSEARCH| e [ | UniProtKB/Swiss-Prot E
eArdaanEae). e [ UniProtkB/Swiss-Prot isoforms 2
L eV el - 1 Use this tool ° D UniProtKB/TrEMBL
STEP 1 - Select your databases P UniProtKB Taxonomic Subsets
PROTEIN DATABASES P UniProt Clusters
1 Databank Selected xclearsele¢ ¥ Patents
A g i e e e | | EPO Patent Protein Sequences
e [ | USPTO Patent Protein Sequences % D JPO Patent Protein Sequences
e [7: NR Patent Proteins Level-1
S S:chtsz Edpetrolans L eek2 e [ | KIPO Patent Protein Sequences
» Other Protein Databases e || USPTO Patent Protein Sequences
e == - e [V| NR Patent Proteins Level-1 |
- Enter your input sequence _D_ = -
. b o NR Patent Proteins Level-2
Exam ple R Enter or pastea PROTEIN ~ seqguencein any supportedform > Structure
MASLGQILFWSIISIIIILAGAIALIIGFGISGRHSITVITVASAGNIGEDGILSCTFEP .
Search pate nt * DIXLSDIVIQWLKEGVLGLVEEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLKNV b Other Protein Databases i

QLTDAGTYKCYIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTVV \ \
WASQVDQGANFSEVSNT SFELNSENVIMRVVSVLYNVT INNTYSCMIENDIAKATGDIRV

p rote | n Seq u e N Ce TESEIKRRSHLQLLNSKASLCVSSFFAISWALLPLSPYLMLK
or Upload a file:

STEP 3 - Set your parameters

PROCRAM
FASTA -

NR patent

level-1

The default settings will fulfill the needs of most users and, for that reason, are not visible.
(Click here, if you want to view or change the default settings.)

STEP 4 - Submit your job
[] Be notified by email (Tick this box if you

email when the resuits are available)

37 http ://www.egi .aE.uk/TooIs/sss/




EMBL-EBI

Results from level-1 database

FASTA Results
SUgln=aEn s | Tool Output || Visual Output | Submission Details || Submit Another Job
Alignments

Selection: ShowAnn_otaﬁons Hide Annotations Show Alignments HideAlignments

88

Download | in fasta v format

| Clear Selection | | SelectAll | | Invert Selection

Alian. DB:ID Source Lenath Score Identities Positives E()
1 NRPL1:NRP_AX092329 | PN:WOO0073454 A1 2382 1808 100.0 100.0 4 1E-162 -I
2 NRPL1:NRP_HI379470 | PN:EP2104513 A2 290 1808 100.0 100.0
3 NRPL1:NRP_AX156352 @ PN:WO0140263 A2 309 1808 100.0 100.0
4 NRPL1:NRP_JA171544 | PN:US2003124128 A1 282 1801 99.6 99.6 1.9E-161
5 NRPL1:NRP_ADA40459 | PN:JP2007504280TT | 306 1801 996 99.6 2.2E-161
6 NRPL1:NRP_ADA40466 | PN:JP2007504280TT | 309 1801 99.6 99.6 2.2E-161
2 NRPL1:NRP_HI962287 | PN:US2005238649 A1 | 282 1798 996 996 3.6E-161
8 NRPL1T:NRP_JA171548 PN:US2003124140 A1 282 1789 98.6 100.0 2.6E-160
9 NRPL1T:NRP_JA171551  PN:WO02011026122 A2 282 1780 98.2 99.6 1.8E-159
10 NRPL1:NRP_JA171547 | PN:WO02011026122 A2 278 1727 99.3 100.0 1.9E-154
11 NRPL1:NRP_AX403050 | PN:W00202624 A2 258 1665 100.0 100.0 1.3E-148
12 NRPL1:NRP_JA171542 | PN:W02011026122 A2 274 1656 945 97.8 1.0E-147
13 NRPL1:NRP_JA171586 A PN:WO02011026122 A2 258 1653 100.0 100.0 1.8E-147
14 NRPL1T:NRP_JA171543 ' PN:WO02011026122 A2 255 1650 100.0 100.0 3.4E-147

Each hit unique




EMBL-EBI

Results from level-1 database

FASTA Results

Alignments

Selection:

Show Annotations | Hide Annotations [

=HgElgaElds | Tool Output || Visual Output - Submission Details ' Submit Another Job

Show Alignments | Hide Alignments

Download ' in 'f_asta'

Earliest
publication date

ClearSelecton | Select Al Invert Selection

NRPL1:NRP_AX092329 PN W

identities

100.0 1.5E-162

List of all

NRP_AX092329; PRT; NR1l: 264

O07-DEC—-2000 WOO0073454 Al

Primary Accession # DIS15218
Accession # DIs15218

SRS Entry ID KIPO PRT:DIS15218
Molecule Type PRT

Sequence Length 282

Lnery Data Class STANDARD

patents

EPOP 2X092323;

ation Date 30-APR-2009
P UPIOO0003S9ES

KR 1020017007501-A/393: Compositions and methods for the therapy and diagnosis of ovarian cancer
KR 1020017007501-A/393 ;
Homo sapiens (human)
Homo sapiens Eukaryota; Metazoa: Chordata; Craniata: Vertebrata: Euteleostomi; Mammalia: Eutheria:
3 fires: Primates: ini. C. ini: i Homo.

ing; G & ; Algate; P.A. and ¥ i TN
2 r the therapy and
A R R R P A e T e . o
Position

of g

Location
source 1.2s2

Qualifier Value

acteristics Length: 282 AA

nce >kipo pre(DIS15218|DIS15218 KR 1020017007501-A/393: Composicions and met!
= Iz z TvTT =p

GV 2

THL:
QLTDAGTYRCYIT YrTaR L

SpIxy

o Link to
t - - WO0116318—A2/60,] 0O8-MAR-2001
containing o
Sequence 208 from Patent WO0140269 Se uence
PN WO0140269—A2/208, O07-JUN-2001
the sequence || = .. ...
DR EPOP:BX366626;
DE Sequence 393 from Paten entr
PN WO0206317-A2/393, 24
XX
DR EPOP:A2X375861;
DE e titiee P2 tCent WO0194641.
PN WO0194641—-22/8 13-DEC-2001
xx - ~
DR EPOP:2X376151;
DE Sequence 218 from Paten®
PN WOool168848-—R2/218, 20-SEP-20%
XX
DR EPOP:AX395220;
DE Sequence 8 from Patent WCO02 =
PN WO0216429—A2/8, 28-FEB-2002 Llnk to atent
XX
DR EPOP:2X403049;
DE Seqgquence 2 from Patent WOO02 -
PN | WO0202624-A2/2, 10-JAN-2002 docu mentatlon
XX
DR EPOP:2X403404>
DE Sequence 291 from Patent WOO
PN WO0073454—R1/291, O07-DEC-2000
XX
DR EPOP:AX46E8684:;
DE Sequence 8 from Patent WC0216581.
89 PN WO0216581-A2/8, 28-FEB-2002
XX

Espacenet Deutsch English  Frangat

Patent search

Contacf
Change country

[ T e B
Bibliographic data: JP 2005304500 (A)
A in my

graphic data

patents list + Report data rror

& pont

MEDICINE COMPRISING POLYPEPTIDE
cs

al document
OC logal status

Page bookmark

) - MEDICINE COMPRISING POLYPEPTIDE
Publication date:

Inventor(s):

Applicant(s):
Classincation: - Itermationat: AG1X3800; AGTKINISS; AGTKS100; AGIFISN0; ACTPAI00; COTK1/AT, COTK1G/TS;
19/00; CT2N1/15; CT2N1/19; CTINW2T; C1ZNTS09; C12NS/10; C12P21/02; C12P21/08;

Crr01102 GoTNIYSS

US10900144758F 19980720. US 19090146222 19990728

I View INPADOC patent family




EMBL-EBI

Patent sequence record in NRNL1

- J o* Reset (7) Give us

:MBL-EBI 2:* 3: s“rg All Databases | J| Enter Text Here o Rosel (D o edtwck

Databases | Tools | EBI Groups Tramlng | Industry About Us | Help Site Index [ &

Quick Search __Library Page  Query Form Tools Results Projects Views Databanks
Text Entry | NRL1_Entry_View | Related Data

Reset

Ent []11. NRNL1:NRN_AX429748 08-MAY-2002
bk A Sequence Entrnes*
Information

Entry from: Patent EM PAT:AX429748 Sequence 13 from Patent EP1203827. EP1203827-A2/13

08-MAY-2002
DNA EM PAT:C0Q891794 Sequence 13 from Patent EP1469084. EP1469084-A2/13
NRL1

20-0CT-2004
EM PAT:BD183760 Chemical compounds.

JP2002345489-A/13 03-DEC-2002
Entry Options Sequence:

Sequence Length: 100; Checksum: eb9ae8a024ff652a05¢c7 1b40e3695af0;

Launch analysis tool: >EM PAT:AX429748
NCRIRI ASTN gcgcgatggcgaagagggtecctgecactttgacgecgectggtgagggagegstgetetteg
NCBIBLASTN = cagcgctcctggtgatgctccccaaatttcggggaccgge

Patents containing Sequence

100% identical
%0 sequence



EMBLEBI Patent families

Simple Patent Family is a group of patents

that relate to the same invention, and are

\based on the same originating application/

» They arise when an invention is patented in

multiple countries

» Grouping patents into families reduces multi-national

results down to a representative member

91



EMBLEBI Patent families

second

patent family patent family

Invention A Invention B

GM671154| |ADA42650( |CS017585 ACQ13114| |DI603183 HB492658 AAR79155| |DD649656

~

-
- -
S < ~ - -
-

-

100% identical sequences

-~

» Same invention filed multiple times in different offices (same patent family)

Same sequence can appear multiple times in a database due to:

» Different inventors use the same sequence in different contexts (different

patent families)
N /




EMBL-EBI i i

93

NR patent sequence databases

-~

o

LEVELZ NR patent sequence database
groups identical sequences by patent family

-> provides earliest priority date for family

~

/




EMBL-EBI Searching patent sequences

FASTA/ISSEARCH/GGSEARCH/GLSEARCH - Prote :
1 Databanks Selected X Clear Selection
This tool provides sequence similarity searching against protein ¢ H
N R at e n t programs. FASTA provides a heuristic search with a protein query. . D Un!Prot Knowlledgebase P
Optimal searches are available with SSEARCH (local), GGSEARG e [ | UniProtkB/Swiss-Prot E
| | datab X = Z g ==
L6V6| 2 acaldalahase) e [] UniProtkB/Swiss-Prot isoforms
Daceiifindont e [ ] UniProtkKB/TrEMBL
SIER L Selact vaur dalshane:s » UniProtKB Taxonomic Subsets
PROTEIN DATABASES P UniProt Clusters
1 Databank Selected xclear Sell ¥ Patents
O [ TIJrourdgdwEeinriuenr SeEguerices :
e [ | KIPO Patent Protein Sequences b D EPO Patent PrOte'm Sequences
e [ | USPTO Patent Protein Sequences e [ | JPO Patent Protein Sequences
e [ | NR Patent Proteins Level-1 :
e R e S N e [ | KIPO Patent Protein Sequences
> Structure e || USPTO Patent Protein Sequences
STEP 2 - Enter your input sequence - mg ga:en: EI’OIE!HS teve:;
. R e |V atent Froteins Level-
Exam ple . Enter or pastea PROTEIN ~ sequence in any supported fo > lStructure AN
MASLGQILFWSIISIIIILAGAIALIIGFGISGRHSITVITVASAGNIGEDGILSCTFEP E
Search p ate nt DIXLSDIVIQWLKEGVLGLVEEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLENV » Other Protein Databases \ o
QLTDAGTYKCYIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTVV \

WASQVDQGANFSEVSNT SFELNSENVIMRVVSVLYNVT INNTYSCMIENDIAKATGDIRV

p rote | N Seq UENCE| @ TESEIRRRSHLQLLNSKASLCVSSFEAISWALLELSPYLMLK
or Upload a file: N R pate nt

STEP 3 - Set your parameters |eve | -2
PROGRAM
FASTA -

The default settings will fulfill the needs of most users and, for that reason, are not visible.
(Click here, if you want to view or change the defauit settings.)

STEP 4 - Submit your job
[7] Be notified by email (Tick this box if you

vy email when the results are available)

a4 http ://www.egi .aE.uk/TooIs/sss/




EMBL-EBI

95

Results from level-2 database

FASTA Results

Bl Tool Output | Visual Output = Submission Details | Submit Another Job

Alignments

Selection: | Show Annotations

Download

Hide Annotations

in fasta v format

Clear Selection | | Select All | | Invert Selection

Alian. | DB:ID

Source

Show Alignments | Hide Alignments

! Lenath ! Score

Identities

Positives

1

1 NRPL2:NRPOOOB0OF2A | PN:JP2005304500 A | 282 1808 100.0 100.0 4 7E-157
2 NRPL2:NRPO0O0B0F2B | PN:US7056736 B2 282 1808 100.0

3 NRPL2:NRPOO0B0OF88 | PN:US7335034 B2 282 1808 100.0

4 NRPL2:NRPCOOSOF8S | PN:US7345145 B2 282 1808 100.0 100.0 4 TE-157
5 NRPL2:NRPOCOOBOF2C | PN:US7060812 B2 282 1808 100.0 100.0 4 TE-157
s NRPL2:NRPOOOBOF2D  PN:US2003181679 A1 | 282 1808 100.0 100.0 4 TE-157
7 NRPLZ2:NRPOC0B0F2E PN:US7083978 B2 282 1808 100.0 100.0 4 TE-157
s NRPL2:NRPOOOSOF2F | PN:US7084255 B2 282 1808 100.0 100.0 4 TE-157
g NRPL2:NRPOCGOB0F30 PN:US7074897 B2 282 1808 100.0 100.0 4 7E-157
10 NRPL2:NRPOO0OSOFSE PN:US7358340 B2 282 1808 100.0 100.0 4 TE-157
11 NRPL2:NRPOOOB0OFEF PN:US7365156 B2 282 1808 100.0 100.0 4 7E-157
12 NRPL2:NRPOO0S0OF31 PN:W02006098887 A2 | 282 1808 100.0 100.0 4 TE-157
13 NRPL2:NRPOO080F32 PN:US7101687 B2 282 1808 100.0 100.0 4 7E-157
14 NRPL2:NRPOO080FS2 | PN:US7378486 B2 282 1808 100.0 100.0 4 TE-157

Each hit = one family




EMBL-EBI Results from level-2 database

FASTA Results
SpElg el | Tool Qutput  Visual Qutput  Submission Details | Submit Another Job
Alignments

Selection: | Show Annotatid : how Alignments = Hide Alignments

Download | in EarlieSt
ceseeon s el pUblication
(priority) date [ mze m

Sequence Length 282

Entry Data Class STANDARD

patents in
same family in family el e

JP 2005304500-A/474 and Nucleic Acids Encoding the Same

Keywords JP 2005304500-A/474 ;

Organism Homo sapiens (human)
Organism
o <

)
RPOOOS0OF2A; PRT; NR2; 1

Homo sapiens Eukaryota; Metazoa, Chordata; Craniata; V. s Eutheria;
3 g ini; C i inidac; Homo. —

oy; AL.; Grimaldi; C.J.; Watanabe: C.K.; Stewart; T.A.; Zhang; Z.; Wood;
A e E.: Gerber: H.: Fong:

DL Desnoyers L P stein; Baker; K.P undA:hkenn:.l

I n to Séireted and Tr ane v i and ic Acids ing the
Same

Patent number 1P2005304500-A/474 04-NOV-2005. Genentech Inc,Kevin
Baker,llan Chen,Audrey Goddard,Austin Gurney, Victoria Smith,Colin K
Watanabe, Willlam I Wood,Jean Yuan

MF 70002

PN JP2005304500 Sl JP2005304500 Esp@cenet CiteXplore
PR | US199901447588 20-JUL-1999 Sequence —

Location Qualifier value
1..282

el Itr Length: 282 AA
>3po_pre|BDE73930|BDET3930 005304500-A, nd Transmembral

/a
MASLGQILFWSIISIIIILAGAIALL 1T GLSORAS ITV T TVASAGNIGEDGILSCTFER

ED 04-NOV-2005 JP

YrCYIT YKTGA] 2

DR JPOP:BDE73930 - C¥ RS M bt
DE ‘m;/‘}?é : Secreted and Transmembrancgbeg — U e —
PN JP2005304500-AF474, 04-NOV-2005 :0)))

Espacenet el

Patent search Change country

Ges

Es

5Q Sequence 282 AA; 10® Llnk to patent ‘ = s m...qe

MASLGQILFW SIISIIIILA =phic cata: JP
DIKLSDIVIQ WLIEGVLGLV 1 MEDICINE COMPRISING POLYPEPTIDE

QLTDAGTYKC YIITSKGKGN 2 documentation L e

WASQVDQGAN FSEVSNISFE e A A SR TP BTSSR DAV DEENOTERS e SATON DA e LS

TESEIKRRSH LQLLNSKASL CVSSFFAISW ALLPLSPYLM LK | ST IO CUmET eI K| MR A s Tt
% . RICHOLAS £ OV HARCARET AN, STEVGARE TMGTHY AL TUMAS DAL, VATANABE GO K VILLIANS P

MICKEY: WOOD WILLIAM I; ZHANG ZEMIN =

graphic data A in my patents st + Reportdata ermor a e

G

Publication date:  2005-11-04

Applicant(s): GENENTECH INC =

r/

= = AS1IC38100; ASTICIHYI0S; AIKS100; ASIPIS00; AGIPANDO; COTKILAT; COTKIES; —
CO7K19/00; C12N1/15; C12N1/19; C12N1/21; ;
C12Q1/02; GOIN3X53

- European:

Application number: JP20050117472 20050314

96

Priority number(s): US19990144732P 19990720, US19990144758P 19990720, US19990146222P 19990728

INPADOC patent tami




Patent sequence record in NRNL?2

EMBL-EBI 2 s‘é‘,’gﬁ All Databases + | Enter Text Here Go Reset @ Qi
g

Adv rch
Da EBI ¢ Site Index Y &

2 20042001 OUPACTORY RECEPTOR CeeS D PSEUCOGEIES Quick Search___Library P: Query Form Tools Results Projects Views Databanks
o iibasn e, j

Text Entry | NRL2_Entry_view | Related Data

| oescription _____|
P s e TSIl entry 44 of 251 from Query 1 [[ETAETE
——— . r——

i) . .
[ NRNL2:NRNOO197A41 28-JUN-2001 APrlorlty nu mber
Entry Patent Family:

s 1.
oemation and date
26867389 US19990171746P 22-DEC-1999

Sequence Entries:

P
EM PAT:AX181616; Sequence 404 from Patent WO0146262. W0O0146262-A2/404 28-JUN-2001 4 ate nt
EM PAT:AX181640; Sequence 428 from Patent WOD146262. WO0146262-4A2/428 28-JUN-2001

literature
Features:

£p0 2 WO0146262-62/2  Sequencs 2 from Patent WOD146262.
BATENT. ONAICORSA540 WO2004059991-A2/2

ATENT ONALDIZT63 200752360142

BATENT ONAICORSASH1 WO2004050991-42/3

Entry from: Patent
DN

Patent P
equivalents

Se u e n Ce » source 1..649 organism Mus musculus domesticus
q Link to related mol_type unassigned DN&
. information: note Taxon = 10092; clone = OR2M; Accession DDB)/EMBL/GenBank = S cenet
record in ENA  Link e
IR — db_xref taxon:10092 TRERRRRT] Do Colty Mk O e 90A00C s
Save entry: m cds <2..»649 product olfactory receptor; region between transmembrane domain s g Ezﬂ‘,"mmww e

protein_id CACS50154.1

p——

At CHNTRG WATRRCH SCRNT PR UGN EYLVE [ iy OO
COMNILE 73] - =

ot

: T ona e e et araics BT
Men translation [>cacso154.1 ~ e i ans ) §E:§
FTDLCFSSVTHPKLLONMOSQVPS IPYAGCLTOMYFFLFF I : -
FPLHYTS IMSPRLCVSLVLLSULLTHSHSMLHTLLLTRLS ST e
ACSDIHINELVILIIGGLVVILPFLLYVTVSTARIISSILE -
VSLFYGTIIGLYLCPS ANNSTLKDTVHSL MY TYVTE v
< \ >
protein_id CACS0071.1 {AX181640}
| misc feature 1..649 note AAMTY0.9:AX181640 V .
- —— note Taxon = 10092; clone = ORIM; Accession DDBI/EMBL/GenBank = T I 't
AFO730 : ? JEpEL ransiation

Sequence:
Sequence Length: 649; Checksum: 2104104226 1dcdce529cab533d359fff;
>NRNLZ :NRNOO197441 PN:WOD146262 A2
cttocactgacctotgottttoctotgtocacaatgoeccaagt tgotgoagaacatgoagay
coaagttecttoaateccoctatgoagyoctgoctgacacaaatgtacttetttttgtttet
tggagatcttgagagettectecttgtgyccatgygectatgaccgatatgtagecatety
cttoocctotteattacaccageattatgagececaggetetgtgtgagtettgtgetgoet
gtectggttgotgacecatgteoccattocatgotgocacactttgetettaactaggttgte
tttetgtgaaaacaatgtgatccococcattttttotgtgatctgtoctgotetgotgaagoet
Seq u e n Ce > ggcctgotetgatattocacattaatgaattggtgatattgatcataggagggottgttgt
tatacttoccatttectactegtocacagtgtettatgoacgeatcatectectecattoteaa
ggtoocttoaactogagycatccacaagytettetecacttgtgygttotecacctgtetgt
gytgtocactgttotatgygacaattattggoctetacttatgtecatetgotaataacte
tactctaaaggacactgtocatgtetoctgatgtacactgtggtaactoco
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EMBL-E8 Non-redundant patent databases

 Patent  Patent
nucleotides proteins

I NRNL 1 NRPL 1 » Groups together
et 100% identical

(Non-redundant (Non-redundant

. . atent seguences
nucleotide level-1) protein level-1) P “

Level-2 I NRNL?2 NRPL?2 > Groups together

(Non-redundant (Non-redundant identical sequences
nucleotide level-2) protein level-2) by patent family

o8 http://www.ebi.ac.uk/patentdata/ I




EMBL-EBI Non-redundant patent databases

A3429748; 3V 1; linear; unessigned DNA; PAT HUN; 100 BP. = 0517845 5V 1; linear; unassigned IA; PAT; MU; 100 P
sxazsrae; = p—

21-9tN-2002 (Rei. 72, Created)
21-JUN-2002 (Rel. 72, Last updated, Version 1)

01-NOV-2004 (Rel. 81, Created)
01-NOV-2004 (Rel. 81, Last updated, Version 1)

Sequence 13 from Patent EPI465004.

Homs sapiens (human)
Eukargote: Metazoa:; Chordata; Craniata; Vertebraca;
Eutheria; Puarchontoglires; Primates; Hapiorrhini;
Hom.

uteleostoms: Mammalia:

m
xx
ac
xx
bt
”m
xx
DE  Sequence 13 from Patent EP1203827.
xx
xu
xx
os
oc
o acehini; Hominidae;

Howo sapiens (human)
Euxacyota: Metazoa; Chordata; Craniata; Vertebrata; Eutelecstomi: Mammalis:
Eutheria: Primaces; = nhini; Hominidae:
o Bomo.
xx
o[
R

BT "Polymorphisms in the human kdr gene’
RL  Patent mumber EP1202827-A2/13, 08-NAY-2002.
FL  Astrafeneca AB  (SE).

S
Smith 3.C.

"Polymorphisns in the human KDR gene”
Patent nunber EPL4GI004-A2/13, 20-0C
Astrazeneca AB (3E).

Key Locat 1on/Qualitiers

zource ..200 source 110

” /organisweHomo sapiens” /oEgansam="iomo sapiens®
el /fmo)_type=runassigned DNA™ anassigned DNA®
m a0 5 ax 505"
xx e
30 Sequence 100 BP; 14 36 G; 20 T; 1 other; Sequence 100 5 366 20 T; 1 others
geac 60 cgcgatage gesgegodt ACTLEG ACOEGOCTOY LUSQUUAYCY BLgetCtLeg 0
cagegetect gutgatgete ccoaatttc guUACCIUT 100 aaattic gUIYAccoge 100

cagegeteet ggroatge

R e m Ove Text Entry | NRL1_Entry_View | Related Data
Sequence redundancy TR ety 24 of 25 from Query 1 [[ESTRETANY

[J1. NRNL1:NRN_AX429748 08-MAY-2002
Sequence Entries:

EM PAT:AX429748 Sequence 13 from Patent EP)
EM PAT:CQ891794 Sequence 13 from Patent EP)

s e |- Additional annotation,
L evel-1 NR e _ o
including priority dates

for patent families

( ; ro u p by TaxtEntry | NRL2_Entry_View | Related Data Text Entry | NRL2_Entry_View | Related Data

IR ey 24 of 25 from Query | [TSTNETEEN
[ CICR A Entry 24 of 25 from Query 2 TSI

ape
atent families s
Patent Family:
[]1. NRNL2:NRNOOO6BBFD 20-0CT-2004
26245232 GB20000026851 03-NOV-2000 Patent Family:
seiuenie Eatresi Priority Number |Priority date
| Accession |

Description 32012607 GB20000026851 03-NOV-2000

EM_PAT 20748; Sequence 13 from Patent EP1203827. EP1203827-A2/13  08-MAY-2002
EM_PAT:8D183760; Chemical 2 A/13 03-DEC-2002 Sequence Entries:

I t T [ O W EM_PAT:CQB91794; Sequence 13 from Patent EP1469084. EP1469084-A2/13 20-0CT-2004
source 1..100 organism Homa sapiens
mol_type unassigned DNA
L e V e - N db_xref taxon:9606 Sequence:
Sequence Length: 100; Checksum: eb9ae8a024{f652a05c7 1b40e3695af0;

Sequence: [ . 5
Sequence Length: 100; Checksum: eb9aeBa024(f652a05¢7 104083695af0; PRI B Y SR S
SNRNL2 :NRNOOOSBEFC PN:EP1203827 A2 | geacttr fe

cotgoacttt

ot
Q

|cagocgotoctggtgatgotococcaaat ttoggggac ey
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EMBLEBI | & Patent sequence records at EBI

~23.1 M PAT sequences

N[=INIKN —11.9 M sequences

N[=INIB28 ~15.0 M sequences

Paten
Proteins

~6.3 M PRT sequences

N[=i=llKl —2.5 M sequences

N=I=]l28 —3.8 M sequences

100



EMBL-EBI NR Patent Sequence Databases

101

» Sequence searches against a non-redundant database is
faster and avoids overlooking data

» These databases are the first non-redundant collection
take account of both sequence and family concepts

» Publication corrections significantly increase data quality
» Collation of biological features in a single record enables

understanding of biological concept in which the sequence
IS being used



2) The Toolbox



EBI search

SRS advanced search

Sequence search



[ EBI search }

SRS advanced search

Sequence search



EMBL-EBI & EBI| search

EBI-Search accessible from any EBI page

EBI Search
EMBL-EBI ° : European Bioinformatics Institute Search all databases

8 and literature in one go

Databases Tuuls TEsEdIL Trainnny NIUUSLY AUUUL LS

Explore the EBI:

|

Examples: ROAT HUMAN, tpi1, Sulston... Help : Feedback

Data Resources and Tools

ENA Genomes Gene Expression Literature Seguence Similarity &
UniProt MNucleotide Seguences Protein Expression Taxonomy Analysis
ArrayvExpress Protein Seguences hMolecular Ontologies Pattern & Motif Searches
Ensembl Macromoleculat Interactions Patent Structure Analysis
InterPro Structures Reactions& Resources Text Mining
PDBe Small Molecules Pathways Downloads

Protein Families YWeb Services

Enzymes

105 http://www.ebi.ac.uk/ I




EMBL-EBI

EBI search

e run:]  Search for
Src gene

| Tools | Research | Trainize lndustry About Us

Site Index 'ﬁ E—

Examples: ROAT HUMAN, tpi1, Sulston...

Data Resources and Tools

ENA Genomes Gene Expression Literature
UniProt MNucleotide Seguences Protein Expression Taxonomy
ArrayvExpress Protein Seguences hMolecular Ontologies
Ensembl Macromoleculat Interactions Patent
InterPro Structures Reactions& Resources
PDBe Small Molecules Pathways

Protein Families

Enzymes

FIND

Help : Feedback

Seguence Similarity &

Analysis

Pattern & hotif Searches
Structure Analysis

Text Mining

Downloads

YWeb Services

106
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EMBL-EBI EBI search by gene name

EMBL-EBI T © European Bioinformatics Institute

Databases s EBI Groups Training Industry About Us

_AETTReSe the EBI
| src

Examples: ROAT HUMAN. toi1. Sulston

| Help & Suggestions | | Support & Feeaback |

‘ ) @ query

Lists species
EMBL-EBI 22 32 Find Help: Feedhac . . .
Datahases | Tools Research Training Industry AboutUs elp site Index B ¢ Wlth I nfo rm a‘tl O n

EBl > Search for see in Aff resuits

All results 37667)
. Gene & Protein Summaries (s) Gene & Protein (includes expression, structures, literature...)
L I StS Genomes (796) gqrouped by orthology (with syronyrs)

Nucleotide Sequences (3.768) . V.sic sarcoma (Schmidt-Ruppin A-2) viral encogene homolog (avian)
relevant Protein Sequences (1,652) m SRC {ASV c-src, SRC1, pB0-Sre, c-SRC, ENSG00000187122)
Macromolecular Structures Human (Homo Sapiens)

&)

entrles |n Small molecules (774) ‘ Rous sarcoma oncogene

_ Src (AYW259666, ppb0c-sre, ENSMUSGO0000027646)
Gene Expression (223

House Mouse (Mus Musculus)
al | E B I Molecular Interactions (202) i . ) ? )
—_— Reactions & Pathways (274) Src-1 encodes a tyrosine kinase. during embiyonic development, src-1 functions together with a

resources Protein Families (108) 4 :\r’c": s(:,(g';ﬂ: g;j))athwa to specily..

Enzymes (2) Nematode (Caenorhabdiis Elegans)
Literature (23,3¢5)

Ontologies (12) MORE
EBI Web Site (492

Genomes | Ensembl Gene

QAADVANCED SEARCH ENSDARG00000008107

y-src sarcoma (Schmidt-Ruppin A-2) viral oncogene homolog {avian) [Source: ZFINAcc. ZDB-GENE-030131-3809]
Specles: Danio rerio

References: Taxonomy UniProtkB. GO EMBL-Bank

BOUERV SUGGESTIONS

» View all 677 results...
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EMBL-EBI

EMBL-EBI

utUs

Explore the EBI:

src

Examples: ROAT HUMAN, tpi1, Sulston... Help_§ Feedback

e o Al rosalts

Easy to change
between species

Al resus 166
Gy & Prote Summiries &
Ge
Nucleatide Sequences (3,163

s expression, structures, literature...

"

W Ve s S chldr-Ruppin A2) vital oncogens homolog (avian)
Protein Sequetices (.65 ! zj SRC (AS\, e-src, SRCY, pE0-Sre, ¢-8RC, ENSO00000197122)
Mactomalectar Stiuctues

o

Rous sarcoma oncogene
Smallmolecites 720 . Sre (AW250666, ppbic-stc, ENSMUSGOI000027645)
Nouse Wz W)

utUs

Wt signaling pathway to specify...
. sie-1 (Y92H12A1)

emalods (Camnoraatis Begws) h src

> Ide:

MORE Gene & Protein Summary

Genomes | Ensembl Gene

ORGANISMS ? Help
0w UGGESTIONS vere ZFINpe: 31-3809] :
i Species Danlorero (b print

AMereoces. LoD G v ey

l‘ﬂ-’, human
by | Homa sapiens

Tabs organise | | 7L [T
data by:

gene homolog (avian)
& View in Ensembl

$RC spans 61365 bpg| Yus poseatiy

$RC has 14 transcriptg nematode
ene containing both EEEEERT s tion, see article.
g View the gene sequence in Ensembl.

g View the chromosome region for this gene in Ensembl

ariations

$RC has 659 SNPs.
g7 view sequence variations such as polymorphisms, along with genotypes and disease associations in Ensembl.

* gene
expression
protein

Drthologues

SRC has 52 orthologues.
g7 view homology between species inferred from a gene tree in Ensembl.

Paralogues

SRC has 17 paralogues.
g7 view homology arising from a duplication event, inferred from a gene tree in Ensembl.

Regulation
There are 31 regulatory elements located in the region of SRC.

) S t r u Ct u r e & View the gene regulatory elements, such as promoters, transcription binding sites, and enhancers in Ensembl.
61.37 Kb Forward strand je—
iy e
. Hsap Chr. 20 3598 Mb 35.99Mb 36.00Mb 36.01Mb 36.02Mb  36.03!
PY I I te r at u r e EnsembiHavanag. H——— ——+————————FHH—#———— - -——
Contigs - 3 AL133293.28 >
Hsap Chr. 20 35.98Mb  3599Mb 36.00Mb 36.01Mb 36.02Mb 36.03!
strand 61.37 Kb
Gene Legend % merged Ensembl/Havana

108 & Gene structure.



EMBL-EBI

Information from
Ensembl:

Explore the EBI:

r———— _ @ 1. Gene sequence
MR s e « Location
e Sequence
—— variations

S * Orthologues...

Taxowony UnPIOKE GO EMBLBank Homo sapiens

Hucleotsie Sequences (te9 prcoma (Schuldr-Ruppin A2 vital oncogens homolog (avian)
Protein Sequenices (165 Lz‘] SRC (ASY,¢-5tc, SRC1, p60-Sre ¢-SRC, ENSG00000137122)
Wacsomalecita Stuuctines

&

A Rous satcoma oncogene
Smalmolecites 770 ‘ St (AN259686, 060c-stc, ENSHUSGOI000027645)
ene Exrossion (29 i

Sic encodes a tyrosine kinase. duing embiyonle development, sic-1 with a

-1 (VAZHI2A1)
Nemalos (Cosnenatts Beginis)

Outologes
EBLWel Ste w2

»View al 677 resuls,

PP V-src sarcoma (Schmidt-Ruppin A-2) viral u—

ew in Ensembl

Gene Information and Sequence

SRC spans 61365 bps of chromosome 20 from 35973088 to 36034453,
SRC has 14 transcripts containing a total of 45 exons on the forward strand.
Gene containing both Ensembl genebuild transcripts and Havana manual cu
& View the gene sequence in Ensembl.

& View the chromosome region for this gene in Ensembl
o-0-0-0-0-00 5
| 0000000 | | iiations
Protein SRC has 659 SNPs.

&7 View sequence variations such as polymorphisms, along with genotypes and disease associations in Ensembl.

ession

Orthologues

SRC has 52 orthologues.
& View homology between species inferred from a gene tree in Ensembl.

& @ Paralogues

SRC has 17 paralogues.
& View homology arising from a duplication event, inferred from a gene tree in Ensembl.

Gene

Literature

Regulation

There are 31 regulatory elements located in the region of SRC.
& View the gene regulatory elements, such as promoters, transcription hinding sites, and enhancers in Ensembl.

Gene structure

61.37 Kb Forward strand me—
e
Hsap Chr. 20 35.98Mb 3599Mb 36.00Mb 3601Mb 3602Mb 36.03!
orward an s, e e R St
ein coding
Contigs AL034422.24 >
isap Chr. 20 35.98 Mb 3599 Mb  36.00Mb 3601 Mb 36.02Mb 36031
L strand 61.37 Kb
Gene Legend B merged Ensembl/Havana

& Gene structure.
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EMBL-EBI

EMBL-EBI

Expression

. : studies shown
Expression studies from e s e .
by organism part

Gene Expression Atlas,
view by:

- Disease state

cellbpe —

« Compound treatment...

Explore the EBI:

Al resuts g
Gane & Prote
Genu

AboutUs Help site index @ &

Training

y. SIC

Foueny suood

o View i ression Atlas

testis, prostate;
& View all

T —m brain

= = m craniofacial tissue
— ' lung

- ' heart

: » - spinal cord

S ! digestive system component

\ \ n liver and biliary system

3 pancreas

: . renal system

Expression

Disease state

normal, i , colon carcinoma, lung carcinoma
& View all

Cell type
M ipocyte, germ cell, plasma cell
& View all

Protein Structure Cell line
4549, HCC2157, HepG2, SW620

Expression
& Number of published studies where the gene overiunder-expressed
et Compound treatment compared to the gene's overall mean expression level in the study.
iterature
li I ide, hydi , rapamycin, i ! +i
& View all

Developmental stage

adult, senescence, fetus, pediatric
o View all

Infection

uninfected, NDY, AF, Kaposi's sarcoma-associated herpesvirus
& View all

Phenotype

110

NF-C2, unsti wild_type




EMBL-EBI

Information from
UniProt:

[N, tpi1, Sulston...

InterPro domain
architecture

 Function
e Gene

e o Al rosalts

Al resuts ey

Gene & Protein (includes expression, structures, literature..
4 by ariiogy e

Hucleatide Sequences (3,163
Protein Sequetices (1,65 &
Wasonabcry suuctes | B

o

Rous sarcoma |
Smallmolscules 779 . Rouss |
e ASIB8, o0 svc Eusuuseuaanunmm
Gone Expression @29 gFapsss ot

MhscH bt ory About L Help site index B &
Betons & a9

m.m.r ilies (106

Training

duting embiyonic develo)

& Protein Summary: sro
1 (tZH1ZA1)
Nemalods (Caeenatrts Begs)

Outolouses (1 MORE
EBLWel Ste w2
Genomes | Ensembl Gene

Ontology :
e [Isoforms R -

wste

[lovey Suaoestons

Species Danio rerio
Seversciomm e N roto-oncogene tyrosine-protein kinase Src
e 7T et

hnction

e Sequence...

pn-receptor protein tyrosine kinase that plays pivotal roles in numerous cellular processes such as

, migration, and . In concert with PTK2B, plays an important role in osteoclastic
Ihe resarption. Both the formation of a SRC-PTK28 complex, and SRC kinase activity are necessary for
his function. Once it is recruited to the activated |ntegr|ns by PTK2B, it phosphorylates CBL which in turn & InterPro domain architecture
nduces the activation and i of itol 3-kinase to the cell membrane in a
signaling pathway that is critical for osteoclast function. Promotes energy 1in by acti i i Coxida:
Phosphorylates RUNX3 and COX2 on tyrosine residues, TNK2 on Tyr-284'and CBL on Tyr-731". DDX58/RIG-I-elicited antiviral i

beellular Location
gmbrane. Mitochondrion inner membrane.

- lar Components
Protein Structure

o-0-0-0-0-00

ST axon guidance; bone resorption; cell junction assembly; (15 more)

& View all in UniProt

GO Molecular Functions

P rote i rl ATP binding; heme binding; integrin hinding; (4 more)

& View all in UniProt

Protein Existence
Evidence at protein level

Isoform

There are 2 isoforms available
& View isoforms in UniProt

IntAct protein
interaction data

Sequence

This sequence has 536 amino acids and a molecular weight of 58835
& View sequence in UniProt

Interactions
3 binary interactions were found. This protein interacts with 110 reported by 157 il in37
Ilin IntAct
asubsetof 16 by 46 binary i i with a high evir score.

FAK; TPP, EGFR, p68; NEU; Drag1; FIP3; imatinib; hosutinib; KDR; (6 more)
& View subset in IntAct
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EMBL-EBI

EMBL-EBI

Information from
PDBe:

EMBL-EBI

an vt gy
ool Sumorles @ Gene & Py

o
ek s .
el |

e

Smallmolscules 779 . o
Gone Expression 029 i
Molecut s ctions (203

Baactions & Patlways @7
Protein Families (108
[?

Information
« Structural
domains

 Citations...

Outolouses (1
EBLWel Ste w2

Qovancen Seascn
[lovey Suaoestons

European Bioinformatics Institute

Training

lore the EBI:

G
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View additional
structures
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Description

COMPLEX (TRANSFERASE/PEPTIDE)

Dates
Deposited: 09-12-1997

Protein Structure

FProtein Structure

- : 08-04-1998
& @ Revised: 24-02-2009
Deposited by

Charifson, P.S,, Consler, TG., Hummel, C.W., Jurdan 8., Jordan, S.R., Mohr, C.,
Pacofsky, G.J., Peel MR, Rocque W, R z
Sternbach, D.D.

L.,

Primary Citation

Peptide ligands of pp60(c-src) SH2 domains: a thermodynamic and structural study.
BIOCHEMISTRY vol:36 page:6283-6293 (1897)

& View citation in PDBe

Chain A

Name: C-SRC TYROSINE KINASE
Residues: 107

Type: Protein

Organism: Homo sapiens

& View entries for the organism in PDBe
Chain B

Name: ACE-MALONYL TYR-GLU-(N,N-DIPENTYL AMINE)
Residues: 4

Type: Mixed

Structural Domains

SHC Adaptor Protein

y
& View in PDBe

& Ribbon structure of 1a07 \

View structure
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Examples: ROAT HUMAN, tpi1, Sulston...

Feedback

EBI > Search: src > Ide

Protein Structure

&

Literatiure

Industry About Us

Gene & Protein Summary

All Articles (24223) (2]
RANKL -induced migi ation of MDA-MB-231 human breast cancer cells via
Sic and MAPK activa

Tang ZN, Zhang F, Tan

i X and Jiang J

Oncology reports 26(5) Nov 2011

AhnJH and Lee M
Cancer letters 310(2) Nov 2071

protel

ion of ERK1/2 mit
i PAK

breast

Can print full
summary of
any page

Reviews (2073)

ati
Colman J, Rice GE, Wright JM, Hunter ES 3rd, Te:
Hertzbherg RC, Simmons JE, Fransen M, Osier M

and applied. 254(2) Jui|

Novel agents and future directions for refractor
Burstein HJ
Seminars in oncology 38 Suppi 2 Jun 2011

Cye
actionin T cells.

Aksamitiene E, Achanta S, Kolch W, Kholodenko BN, Hoek JB and Kiyatkin A
Cettutar signailing 23(11) Now 2011

Mosenden R and Tasken K
Celfuiar signaliing 23(6) Jup 2011

o View all 2073 in CiteXplore

o View all 24223 in

|Title Contains "SRC" (5604)

Free Full Text Articles (4842)

eyword
In title

IN, Zhang F, Tang P, Qi X and Jiang J
gy reports 26(5) Nov 2011

1A, M, C an
i Of celiular physiology 226(10) Oct 2011

o View all 5604 in CiteXplarg

©teqrating signals from the T-cell receptor and
Beyer T, Busse M, Hristov K, Gurbiel S, Smida M,

Pfeuffer F, Weismantel R, Schraven B and Lindqu
PLOS computational bioiogy 7(8) Aug 2011

3BP2.deficient mice are osteoporoti
osteoclast functions.

Levaot N, Simoncic PD, Dimitriou ID, Scotter A, L:
wWang CJ, Janmohamed S, Grynpas M, Reichenb)
The Jowrnai of clinical investigation 121(8) Aug 2|

with impd

Fukunishi 8, Tsuda ¥, Takeshita A, Fukui H, Miyaji
Journal of cinical biochemistyy and nutrition 29(:

2 View all 4842 in Ci

Free full
text

Patents (780)

Patent

INGER INGELHEIN PHARMA 15 Jun 2011

Whibitor Having Anti-Cancer Acti and Methods
ON JAMES, SEBTI SAID, JOVE RICHARD and HAMILTON ANDREWY

2067

BICYCLI(‘ HETEROARYLS AS KINASE INHIBITORS

NGBO, CHEN YEN TING, SESSIONS HAMPTON, MISHRA
JITENDRA K, CHOWDHURY SARWAT, YIN YAN, LOGRASSO PHILIF, LUO
JUN-LI, BANNISTER THOMAS and SCHROETER THOMAS
FENG YANGEBO 28 Apr 2011

& View all 780 in CiteXplore

Curator-Selected Articles for "SRC" (387)

(2]

Life-the
KandasamvN Fugazzoia L, Evans M Challerlee
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Cheng B, Liu Y, I_»uY Xie BB, Xi L and Yang Y
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EMBL-EBI EBI| search

Search for patent
W00146262

Databases Tools Research Training Inducg About Us Site Index Y

EMBL-EBI

Explore the EBI:

lwoo146262_—

Examples: ROAT HUMAN, tpi1, Sulston... Help : Feedback

Data Resources and Tools

ENA Genomes Gene Expression Literature Seguence Similarity &
UniProt MNucleotide Seguences Protein Expression Taxonomy Analysis

ArrayvExpress Protein Seguences hMolecular Ontologies Pattern & Motif Searches
Ensembl Macromoleculat Interactions Patent Structure Analysis
InterPro Structures Reactions& Resources Text Mining

PDBe Small Molecules Pathways Downloads

Protein Families YWeh Services

Enzymes
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EBI Search

EMBL-EBI European Biocinformatics Institute

T e Scarch for patent
WO00146262

| ' W00146262
Examples: ROAT HUMARN tpDi1.

| Help & Suggestions_. ort & Feedback

EMBL-EBI ::' il All Databases v | woo146262 g bt @ 8

Literature for
W0O0146262

About Us Help Site Index

Datab

| Searc 00146262 in All res

» All results 255
Gene & Protein Summaries 0

» Nucleotide Sequences 253 | woo1

s Literature 2 OLFACTORY RECEPTOR GENES AND PSEUDOGENES IN PRIMATES AND MOUS
The present invention relates to olfactory receptor genes and pseudogenes of 10

Tools Training

Industry

EBI Groups

Literature / Patent
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Sequence data
for WO0146262

Show empty results... | o060 The invention also concems olfactory receptors encoded by these genes 3 I I d I = k t
» iew: in SRS in CiteXplore in Espidcenet n C u eS I n O

rour search
US2002151692

MNovel polypeptides and nucleic acids encoding same fu | | a e r
The present invention provides novel isolated ORX polynucleotides and polypeptids

polynucleotides. Also provided are the antibodies thatimmunospecifically bind to &
derivative, variant, mutant or fragment of the ORX polypeptide, polynucleotide or antib
provides methods in which the ORX polypeptide, polynucleotide and antibody are utlllzed to assess olfactory acuity.

in Espi@cenet

s to refine the current

Iiew in SRS__in CiteXplore

Nucleotide Sequences | EBIBL Release (Normal Divisions)

Includes list of
additional annotation

AX181582
Sequence 370 from PatentWO0146262.

Ifiew: in ENA in EMBL format in SRS in EMBL-SVA Launch NCBIBLAST Launch FASTA
References: Taxonomy EMBL-Bank (Coding Sequence)

AX181584

Sequence 372 from Patent\WO0146262.
IYiew: in ENA  in EMBL format in SRS in EMBL-SVA Launch NCBIBLAST Launch FASTA

References: Taxonomy EMBL-Bank (Coding Sequence)
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EBI search Is a quick way to find literature
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emBL-£8 £ SRS: advanced text search

EMBL-EBI 3:* 3: Seardl All Databases v | Enter Text Here manc‘asuam i b

Databases | Tools EBI Groups THmmu | Indus sty | AboutUs lep Site Index Y &
Tools Results Projects Views Databanks

Quick Search

SRS

Quick I\N& Search Search Tips

Start a Perma
Project

¥ | matching : [EnterText Here

& e N

Searches Datahanks: EM

1st: Select resources to
search
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EMBL-EBI SRS: advanced text search

BBl Epll ¢ e -

Rese! Give us
A [ Enter Tet Here L

Dat

Tools EBIGroups | Training

LbrayPage QueyFom  Tools  Resuls  Pjecs  Vews Dalabanks

SRS

Quick Text Search Search Tips
Start a Permanent ‘d"N il 7 Sl
Droject Find ;| Nucleotdes matehing : Enter TextHere ‘

Searches Databanks: ENBLNucleofdes

(LY seoh |
Select library tab
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¥ Enter Ted Here

LibraryPage_Query Fom __Tools Resuts_ Proj Views_ Databanks
SRS
Quick Text Search Search Tips
Start a Permanent 3 KAl
Project Find ;| Nucleofides | matthing: Ener Tex Hete
Seates Daabanks: ENBL Nucaides ""W

Select library tab

NR patent DNA
(NRNL1 & NRNL2)

NR patent proteins
(NRPL1 & NRPL2)
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SRS: advanced text search

Search >100 databases

Available Databanks

[#] Expand all [=] Collapse all

Show databanks tooltips:
[=] Literature, Bibliography and Reference Databases
Bl O mepLine [0 Taxonomy O omim

[J omim Morbid Map [ Patent abstracts [] Karyn's Genomes
[J patent Equivalents
Literature, Bibliography and Reference Databases - subsections

[l [ MEDLINE (Updates) [ MEDLINE (Main Release 2010) [] MED2PUB
Gene Dictionaries and Ontologies
=] Nucleotide sequence databases

Bl O emeL

[ patent DMA [J EMBL {Contig)

[ emBL {Contigs expanded) [] EMBL {Coding Sequences) [] EMBL ID/Accession Mapping
[ EMBL MGa O IMGTALIGM-DB

O IMGT/HLA
[] 1PD-KIR [J Genome Reviews [ GR Genes
[] GR Transcripts [1r [ LiveLists

efSeg Genome
~] Patent DN& NRL1 O patent DN& NRLZ I
Nucleotide related databases
UniProt Universal Protein Resource
[=] Other protein sequence databases

]
Active protein sequence databases
@1 [ patent Proteins [ EPO Proteins

[ PO Proteins

[J USPTO Proteins
= Seatoing [ 1p1 [ 1P1 History [] MHCBN
_E| Patent Protein
Release Updates NRL1
Patent Protein

NRL2
z bases
il [ swallcspTr) [ PIR [ RemTrEMBL

Protein function, structure and interaction databases
Enzymes, reactions and metabolic pathway databases




EMBL-EBI SRS: advanced text search

MBLEB| ::‘ S%' AlDatbases v ElerTenHere

Search >100 databases

loyPae Queyfom  Tos  Resds Py Vews__ Deabanks
SRS

Quick Text Search Search Tips
w Find ;. Nucleofides ¥/ mathing -\EnmrTextHere |
Ervject ‘ 0 Ll Available Databanks

s D Nk w B2 [# Expand all =] Collapse all Show databanks tooltips:

Select I | b rary tab [=] Literature, Bibliography and Reference Databases
[l [ meDLINE [ Taxonomy O omIm

[J omim Morbid Map [ Patent abstracts [] Karyn's Genomes

[J patent Equivalents
Literature, Bibliography and Reference Databases - subsections
[ ] MEDLINE (Updates) [[] MEDLINE (Main Release 20103 [] MED2PUB
Gene Dictionaries and Ontologies
=] Nucleotide sequence databases

B O emeL [ patent DNa& [0 EMBL {Contig)
[ emBL {Contigs expanded) [] EMBL {Coding Sequences) [] EMBL ID/Accession Mapping

[ emBL MG O IMGTALIGM-DBE O mmMGT/HLA

Example. [ 1PD-KIR [0 Genome Reviews [ GR Genes
- i [ refseq Genome [ Livelists
Selected to search Wp

[ patent DN& NRL2

Nuckeefide related databases
N R Ievel_l patent UniProt Universal Protein Resource
[=] Other protein sequence databases
]
D N A d atabase Active protein sequence databases
@1 [ patent Proteins [ EPO Proteins [ PO Proteins [J USPTO Proteins
[ KIPO Proteins O 1p1 [ 1P1 History [ mMHCBN
] [] Refseqg Proteome [] RefSeq Proteome [] Patent Protein
kerseq Proteome
RefSeq Proteome {Release) {Updates) NRL1

[] Patent Protein
MNRL2
Deprecated Protein Databases
il [ swalicspTrR) [ PIR [0 RemTrEMBL
Protein function, structure and interaction databases
Enzymes, reactions and metabolic pathway databases
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4
g odases 9|l Tt el () Gieis

&
L)

Quick Text Search Search Tips
Start a Permanent 2 ;
Project Find : Nucleotdes V| matching : \Emeﬂ' extHere

Seates Daabanks: ENBL Nucaides ‘"’W

Select library tab

Select resources to search
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EmBLEBI ¢ SRS: advanced text search

S
wm AlDatbases v EnlerTed Here

LibraryPage_Query Fom __Tools
SRS

Quick Text Search Search Tips
W Find ;| Nucleofides v matuhing:@eﬂmmm
Seahes Databarks: ENBL Nucleofides ‘"’W g s
Select library tab Select resources to search

Fields you can search Your search terms

In a single field, you can separate multiple values by &, | or !

0 & \
(i N NN

Sequence Count NN

.o Seqglength \\
PatentFamily \
PriorityINumber

'e PriorityDate

Date

Crc

Sequence: DbName

Sequence: DBExref

Sequence: Description

Sequence: Patent

123 Sequence: PubDate -

1]

1) Select field 2) Type in text




emBL-£8 SRS: advanced text search

nnnnn it i |
P — Find ;. Nucleofides V) matuhing:@terj exHere |
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Seates Daabanks: ENBL Nucaides ulﬁm

Select library tab

In a single field, you can separate multiple values by: &, | or !
1@ AiTex € Wo0146262 )

@ AlText v

1@ AlTex v \

1@ AlTex v =N

Here, selected
patent number
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S
wm AlDatbases v EnlerTed Here

Quick Text Search Search Tips
Start a Permanent i ; |
Project Find : Nucleotdes V| matching : \Enjeﬂ extHere |

Seates Daabanks: ENBL Nucaides ulﬁm

Select library tab Select resources to search

Fields you can search Your search terms

In a single field, you can separate multiple values by: &, | or ! (11 ¥ Search

Create query
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¥ Enter Ted Here

LibraryPage  QueyFom  Tools Resus Proj Views _Databanks

SRS
Quick Text Search Seart

Start a Permanent
Project

Find : Nucleotdes & matthing:‘@mrj extHere

Seahes Databarks: ENBL Nucleofides

(Y seort |
Select library tab

EMBL-EBI 3:° 320

Fields you can search

In a single field, you can separate multiple values by: &, | or!

SRS: advanced text search

Your search terms

\Aurext v

Select resources to search

Help | Feedback

Site Index W

Create query

Databases Tools Research

Quick Search __ Library Page Query Form

Training Industry About Us Help

Tools Results Projects

Views Databanks [HELP]

[nrnil-Al11Text:W00146262%]

Query
found 251 entries

Patent DNA NRL1:NRN AX181448 |28 -JUN-2001 |

]W00146262 A2/236 |28-JUN -2001

) selected results only

| @]

Patent DNA NRL1:NRN AX181442 |23-JUN-2001 |

‘W00146262—A2/230 l28-JUN—2001

@ unselected results only

Patent DNA NRL1:NRN AX181436 [28-JUN-2001 |

3 ]w00146262—A2/224 |

Patent DNA NRLI:NRN AX181443 [28-JUN-2001 |

1]w00146262—A2/231 28-JUND

(@
E
(@

Patent DNA NRL1:NRN AX181444 |28'JUN-2001 |

1 ]W00146262-A2/232 28-JUN-2001

Launch analysis tool:

NCBIBLASTN - [EESrCg

Patent DNA NRL1:NRN AX181438 |28-JUN-2001 |

1 ]W00146262*A2/226 [28-JUN-2

Patent DNA NRL1:NRN AX181445 |28-JUN-2°01 |

1 ]W00146262—A2/233 |28-JUN-2

Show tools relevant to these

Patent DNA NRL1:NRN AX181440 |28-JUN-2001 |

1 IW00146262-A2/228 IZS—JUN-Z

Patent DNA NRL1:NRN AX181451 |28'JUN>2001 |

1 lW00146262‘A2/239 |28-JUN»2

Link to related information:

Patent DNA NRL1:NRN AX181452 |23-JUN-2001 I

1 ]woo146262-A2/24o IZB-JUN-Z

Patent DNA NRL1:NRN AX181450 |28-JUN-2001 |

1 ]woo146262-A2/238 |28—JUN—2

Save results:

Patent DNA NRL1:NRN AX181446 |28-JUN-2001 |

1 IW00146262-A2/234 |28-JUN-2

Patent DNA NRL1:NRN AX181482 |28-JUN'2001 |

¥ ]w00146262—A2/27o |28-JUN-2

Display Options

Patent DNA NRL1:NRN AX181333 |28-JUN-2001 I

1 ]W00146262—A2/12 1 |28-JUN-2

View results using:

Patent DNA NRL1:NRN AX181630 |29-JUN-2001 |

1 ]W00146262—A2/418 28-JUN-2

N-2001

NRL‘I_Summary_View -

Patent DNA NRL1:NRN AX181544 |28-JUN—2001 |

1 |w00146262—A2/33z |28—JUN-20

Lists non-redundant
nucleotide
sequences from
WO00146262

Patent DNA NRL1:NRN AX181229 |28-JUN-2001 |

1]woo146262~A2/17 |28-JUN-2001

(@
Show 30 v results | [
per page | [

Patent DNA NRLI:NRN AX181301 [28-JUN-2001 |

1|w00146252-A2/89 [28-JUN-2001
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SRS: advanced text search

S
wm AlDatbases v EnlerTed Here

Fields you can search Your search terms

In a single field, you can separate multiple values by: &, | or! (14 search
@ [AiTed v \
Quick Text Search Search Tips o ‘ AlText v ‘ ‘
Start a Permanent 2 ;
roiect Find: Nuckegtides ¥/ matchmg:@eﬂmmm o ‘_Al_I_TExt V[ ‘
Seatches Databanks: ENBL Nutleofides ‘"’W ‘

-

Select library tab Create query
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EMBL-EBI

Al Databases ¥ Enter Ted Here

Quick Text Search Search Tips
Start a Permanent o N F KAl
Project Find ;| Nucleofides matehing : Enter Ted Here

Seates Daabanks: ENBL Nucaides ulﬁm

Select library tab

‘EMBL-EBI &

W0014626
nucleotide sequence
record in NRNL1

Information

Entry from: Patent
N

©
| >

N

£

Entry Options

Launch analysis tool:
NCBIBLASTN +

Link to related

information:
Save entry: m

lesearch Training

SRS: advanced text search

Select resources to search
I

About Us

Help: Feedback

Industry Help site index B &

Tools Reslts Projects
| NRL1_Entry_View | Related Data

Views Databanks  CED

RGN ety 142 of 251 from Query 1 [[EIEEN

[7] NRNL1:NRN_AX181431 28-JUN-2001
1. Sequence Entries:

rarent Pub. Date
W00146262-A2/21§ 28-JUN-2001
WO00177177-A2/68] 18-0CT-2001

JP2004513610-A/3f 13-MAY-2004

Description
EM PAT:AX181431 Sequence 219 from Patent W00146262.
EM PAT:AX350690 Sequence 68 from Patent WO0177177.

EM _PAT:DD024635 Novel GPCR-Proteins and Nucleic Acids
Encoding Same.

Fields you can search Your search terms

0 AlTex

|
@ [Amed v 1
|
|

-
At v

Create query

[
[Era
I

WO00146262 /:sequences

/

Sequence:

Sequence Length: 488; Checksum: 8fa661a8d101b1d823b85aeae7164375;
>EM_PAT:AX181431
tecttgecatectgetateetttacactacggagecatgatgagtagectgetetcagtgea
gttggcectgggetectgggtttgtggtttcatggecattgcagtgeccacageeccteat
cagtggectgtecttetgtggeccecgtgecatcaaccacttettetgtgacattgeace
ctggattgccetggectgcaccaacacacaggcagtagagettgtggectttgtgattge
tgttgtggttatcectgagttcatgectecatcaccettgtetectatgtgtacatcatcag
caccatcctcaggatcecectetgecagtggecggagcaaagecttetecacgtgetecte
gcatctcaccgtggtgetcatttggtatgggtecacaattttecttcacgtecgeaccte
tatcaaagacgccttggatetgatcaaagetgtecacgtectgaacactgtggtgactee
agttttaa

~
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Details which other
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this sequence
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see family grouping)
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SRS: advanced text search

i s Fields you can search Your search terms
In a single field, you can separate multiple values by: &, | or! T search
LbayPage Queyfom  Toos  Resus Pro Views_Databanks .
RS 0 AT 2 |
Quick Text Search Search Tips o ‘ AlText v ‘ ‘
Start a Permanent 2 ;
Project Find i Nuckotdes ¥ matuhmg:@mﬂ' eitHere . | o ‘_AI_I_T_Ext v [ ‘
v
Seahes Databarks: ENBL Nucleofides ‘"’W 0 ‘AH@“,—J‘ ‘

Select library tab Select resources to search

Create query

NRNL1 sequence record
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SRS: advanced text search

ENBLER o s%' AlDddbases | Enter TeHere Fields you can search Your search terms
In a single field, you can separate multiple values by: &, | or! Y Search

SRS @ AT v \

Quick Text Search Search Tips o ‘ AlTex 7 ‘ ‘
Start a Permanent 2 ;
Profect Find : Nucleofides 0] matthmg:@teﬂe)dHem . : N = o ‘_A"Ti)d i\ [ ‘

v
Seahes Databarks: ENBL Nucleofides ‘""W - o ‘A"Teﬂ ‘ ‘

Select library tab Select resources to search

Create query

Espacenet

WO0O0146262 literature

WO00146262 sequences

NRNL1 sequence record
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Find all sequences associated with a patent

NIRINLA + identify all patents associated with each sequence

Find all sequences associated with a patent

NIRIEZ + identify all patents in the same family associated

with each sequence

m Find all sequences associated with a patent
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EMBL-EBI What’s available at EBI

EMBL-EBI

Databases ‘ Tools | Res ‘ Under tools’ Select | Site Index Y =

ID Wapping ; Tools Index
Literature 4
Microarray Analysis » FIND
Protein Functional 4 .
Analysis AN, tpi1, Sulston... Help: Feedhack
Proteomic Services 4
Sequence Analysis >
Similarity & Homology P
Data R Structural Analysis DDOIS
Tools - Miscellaneous »
ENA Web Service Gene Expression Literature Seguence Similarity &
UniProt i 2 uences Protein Expression Taxonomy Analysis
ArrayExDownloads hees Molecular Ontologies Pattern & Motif Searches
Ensembl Macromaolecular Interactions Patent Structure Analysis
InterPro Structures Reactions& Resources Text Mining
PDBe Small Molecules Pathways Downloads
Protein Families Weh Services
Enzymes
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EMBL-EBI What’s available at EBI

EMBL-EBI 33" 37 CEEEEET (i e Feeapack

Databases | Tools Research Training Industry | About Us | Help Site Index B £
= Tools Home EBI> Tools
= Tools A-Z Tools at the EBI
= 1D Mapping
= Literature We provide a comprehensive range of bioinformatics tools.
* Microarray Analysis This page shows a selection of those that are used most fr . . analysis
= Protein Functional and comparison of nucleotide and protein sequences, data LI n k to I ISt nts, text
Analysis mining of the scientific literature and tools for determinaticn r structures

= Proteomic Services
= Sequence Analysis
== Similarity & Homology
== Structural Analysis
= Tools - Miscellaneous

All these tools can be accessed over the web and most p|

Of a” tOOIS ...............

Nucleotide and Protein sequence searching

= Web Services Nucleotide sequence searches Protein sequence searches
The sequence databases that can be searched The protein sequence databases available to
= Databases with the tools outlined below include EMBL-Bank, search below include UniProtKB, sequences
= Downloads Coding Sequences, immunoglobulins and High derived from macro molecular structures,
throughput cDNA: immunoglobulins and sequences from patents:
e ENASearch e BLAST Protein

e BLAST Nucleotide e PSl-Search

Multiple Sequence Alignment Pairwise Sequence Alignments

Most popular
tools are listed

Alignment of three or more sequences to identify Alignment of two sequences to identify regions
regions of conservation which may indicate where the sequence is conserved and conversely
functional constraints and infer evolutionary regions where the sequence is not conserved.
relationships.

e Needle
Clustal Omeqga e LAlign
ClustalWw2
WebPRANK
T-Coffee
MUSCLE

134 http://www.ebi.ac.uk/Tools




EMBL-EBI What’s available at EBI

EMBL-EBI CEETEETS - Help [ Feeapack

Databases Research Training Industry About Us Help Site Index BN

= Tools Home

= Tools A-Z Sequence Similarity Searching .
= Web Services

Sequence Similarity Searching is a method of searching sequence databases by using 3l F l | I | I ISt Of
= Download sequence. By statistically assessing how well database and query sequences match one

and transfer information to the query sequence.

The tools can be launched with different form pre-sets using the buttons -these can be ch
R seguence
BLAST

NCBI BLAST & NCBI BLAST (blastall) is the most commonly used sequence simi
heuristics to perform fast local alignment searches.

3, Protein Q, Nucleotide | | &4 Vectors
WU-BLAST & WU-BLAST is similar to NCBI BLAST but combines multiple
simpler 'sensitivity’ setting.
Q Protein | | Q Nucleotide | | C} Parasites
PSI-BLAST (O PSI-BLAST allows users to construct and perform a BLAST search with a custom,

position-specific, scoring matrix which can help find distant evolutionary relationships.
PHI-BLAST functionality is also available to restrict results using patierns.

Q, Protein
FASTA
FASTA (O FASTAis another commonly used sequence similarity search tool which uses heuristics
for fast local alignment searching.
<}, Protein | | &} Nucleotide | | C Proteomes | | &} Genomes | | Q4 Whole Genome Shotgun
<, ASD Protein Q. ASD Nucleotide Q, LGIC Protein QQ, LGIC Nucleotide
SSEARCH (& SSEARCH is an optimal (as opposed to heuristics-based) local alignment search tool

using the Smith-Waterman algorithm. Optimal searches guarantee you find the best
alignment score for your given parameters.

QQ Protein | | Q@ Nucleotide | | C} Proteomes | | Q} Genomes | | QQ Whole Genome Shotgun
Q. ASD Protein | | QQ ASD Nucleotide | | & LGIC Protein | | & LGIC Nucleotide
PSl-Search (O PSi-Search combines the sensitivity of the Smith-Waterman search algorithm (SSEARCH)
with the PSI-BLAST profile construction strategy to find distantly related protein sequences.
C}, Protein
GGSEARCH @ GGSEARCH performs optimal global-global alignment searches using the Needleman-
Wunsch algorithm.
QQ Protein | | @ Nucleotide
GLSEARCH & GLSEARCH performs an optimal sequence search using alignments that are global in the

query but local in the database sequence. This can be useful when you want to match all
of a short query sequence to part of a larger database sequence.

< Protein | | & Nucleotide
FASTMUSIF (O These specialist programs allow searches of databases using a group of short peptides
as the query.
3, Protein Q, Nucleotide | | O Proteomes | | O, ASD Protein Q. LGIC Protein
ENA SEQUENCE SEARCH

The EBI has a new search tool which is far faster than BLAST, with only a marginal loss in search sensitivity.
Try it out at ENA Sequence Search.

The tools described on this page are provided using cur new bioinformatics analysis tools framework. If you
have any feedback or encounter any issues please let us know via EBI support.

135 http://www.ebi.ac.uk/Tool/ssss




STEP 1:

Choose a search algorithm



vees i) Choosing the right search engine

BLAST — Fast search (better for proteins than nucleotides)

FASTA — Fast search

SESIFAN® sl — Finding remote homologues

Sel=N=lez — Sensitive but slow; good for short sequences
eleisl=/\=lesF — Force full-length matches Query
T
ubject
GLSEARCH IEL:ley d_oma!ns/patterns Query
to protein; oligo-to-gene __IIIIIMIIT "
FASTM TR

— Multi-peptide search “™Z.a™ 1 1M T
AKFQPGE S
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Example:

Comparing search engines using
a short peptide query sequence

[ query sequence: RPPSWIPK J




EMBL-EB Comparing search engines

| query: RPPSWIPK |

WU-BLAST SSEARCH
‘ Unil_:’rotKB/ 7 ‘ Unil_:’rotKB/ 7 ‘ Unil_:’rotKB/ 7
SwissProt SwissProt SwissProt

No hits found

—~ -—/ -

Look at the 5: BRK:LEPOS 9 9.2

difference In
e-values
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EMBL-EBI i i

Comparing search engines

-

\_

SSEARCH is a sensitive search engine
suitable for short sequences

(may be too slow for longer sequences)

~

/
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EMBL-EBI

Comparing search engines - specialised

| query: RPPSWIPK |

SSEARCH

GLEARCH GGEARCH

GLSEARCH has

a preference for iProtkB/ .G.GSEAR_Cl.'l iProtkB/ g
. VISR limited to similar WiES (el
long hits _ _
sized hits

1 TYO1l PHYAZ
2. BRK5_PHYNO
3. BRK_AMICA
5. BRK_LEPOS

141

4.8
9.2
9.2

. TYO1_PHYAZ
. BRK5_PHYNO
. TYO1_PHYBU

. BRK_ONCMY

. BRK_LEPOS

. BAGT2_HUMAN

: 0 U WN R

39: DNAA PROM
40: DNAA_PROM

372
465
199

: TYO1 PHYBU
' BRK_LEPOS
: BRK_AMICA
: BRK4_PHAJA
' BRK_PHYHY

O A WNPR

34: TY51_LITRU




evees 1| Comparing search engines - specialised

4 N

GGSEARCH finds similar length sequences;

GLSEARCH matches entire sequence to

\_ any length sequences .
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EmBL-E8 Restricting length of matches

| query: RPPSWIPK |

SS EAR C H STEP 3 - Set your parameters
PROGRAM
SSEARCH v
EXPECTATION EXPECTATION
Datab aSe MATRIX GAP OPEN GAP EXTEND KTUP UPPER VALUE LOWER VALUE
range 6-10 BLOSUMS0 ~ -10 v| -2 ~ NA - 10 v O(defauly ~
DNASTRAND  HISTOGRAM  FILTER STATISTICAL ESTIMATES ,
' _ ' N/A v no v none ~ Regress v
UniProtkB/ SCORES  ALIGNMENTS SEQUENCE RANGE MULTIHSPs
SwissProt 50 <150 ~ START-END e =
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EMBLEBI | & Restricting length of matches

| query: RPPSWIPK |

SSEARCH GGEARCH SSEARCH

Database Limiting database range
range 6-10 limits size of hits,

’ UniProtKB/ but stricter than
SwissProt GGSEARCH

< UniErotKB/ 7
SwissProt

1: BRK5_PHYNO : BRK5_PHYNO .

2. BRK_LEPOS . 2: TYO1_PHYBU 8 2e-5 2. BRK5 P\ 8 4.8
3. BRK_AMICA 9| 0.57 3: BRK_LEPOS 9 5.4e-4 3. BRK_AMICA 9 9.2
4:TY01_PHYBU | 8| 0.61 4:BRK_ AMICA 9 5.4e-4 4: BRK_LEPOS | 9 9.2
5: BRK_ONCMY |10| 0.63 5: BRK4_ PHAJA 8 0.0087

6: BRK4_PHAJA | 8 5.0 6: BRK_PHYHY 8 0.0087

18: BRK3_PELRI | 9 0.8 34: TY01_LITRU 7 8.3
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STEP 2:

Choose a database to search



EMBL-EBI & & Several databases available

P ;
: FASTAISSEARCHIGGSEARCHIGLSEARCH - Protein'§ © Databank Selected it B LR
P ro t eln < | e [[] UniProt Knowledgebase »l
This tool provides sequence similarity searching against protein datall ¢ [] UniProtkBiSwiss-Prot
Use this tool e [ | UniProtkBiSwiss-Prot isoforms

e [ | UniProtkKB/TrEMBL

STEP 1 - Select your databases < .
- P UniProtKB Taxonomic Subsets

PROTEIN DATABASES » UniProt Clusters

1 Databank Selected X Clear Selectid [ Patents

o @] UhlP ot K owladpebiase || e []EPO Patent Protein Sequences

e [] UniProtkBiSwiss-Prot e [ ] JPO Patent Protein Sequences

e [] Enfzm:ﬁgﬁv‘g;gf'm isoforms - e [] KIPO Patent Protein Sequences

® NIFro I .

| 3 Ellipl'OlKB Taxonomic Subsets i . D USPTO Patent PrOte'n Sequences
L UniDrot Cluctore 1| e [[] NR Patent Proteins Level-1

® [ | NR Patent Proteins Level-2

ructure
¥ Other Protein Databases

STEP 2 - Enter your input sequence

Note: these databases cover the o [] UniProt Archive
e [ | International Protein Index
Same seqguences o []IntAct
* NR level-1 Lol Patent
A NR |eve|_2 e [ ] MACIE Annot Pub databases

« EPO + JPO + KIPO + USPTO

The default settings will fuifill the needs of most users and, for that reason, are not visibie.
(Click here, if you want to view or change the default settings,)

STEP 4 - Submit your job
[] Be notified by email (Tick this box if yow want to be notified by email when the resuits are avallable)
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EMBL-EBI & & Several databases available

0 Databank Selected X Clear Selection
¥ EMBL-Bank ~

w [ ] EMBL Release =
» [] EMBL Environmental m
» [] EMBL Fungi
» [] EMBL Human

FASTAISSEARCHIGGSEARCH/IGLSEARCH - Nucleoticj

N u C I eo t I d e This tool provides sequence similarity searching against nucleotide d

programs. FASTA provides a heuristic search with a nucleotide query. | » [] EMBL Invertebrate
database for searching with a protein query. Optimal searches are ava » [ ] EMBL Mammal
GGSEARCH (global) and GLSEARCH {global query, local database). » [ ] EMBL Mouse

» [_] EMBL Phage
» [_] EMBL Plant
» [_| EMBL Prokaryote

» [ ] EMBL Rodent
NUCLEOTIDE DATABASES » [_] EMBL Synthetic

107 Databanks Selected X Clear Selectio » []EMBL Transgenic

» [[] EMBL Unclassified
Note: these databases cover the ot e st
same sequences « ] EMBL oas Veneirat
. NR |eve|_1 e [ ] EMBL HTC Vertebrate
* NR level-2
« EMBL Patents
"—\

e [ | EMBL HTG Vertehrate
or upload afile:

Use this tool

STEP 1 - Select your databases

e [ | EMBL Patent Vertebrate
e [ ] EMBL Standard Vertebrate
e [ ] EMBL STS Vertebrate
e [ | EMBL TSA Vertebrate
e [ | EMBL Updates
e [ ] EMBL Coding Sequence
¥ Others
e [ ] EMBL Expressed Sequence Tag
e [ | EMBL Genome Survey Sequence
e [] EMBL High Throughput cDNA
I pughput Genome

Browse..

STEP 3 - Set your parameters
PROGRAM

I

The defauit sei

STEP 4 - Submit your job
[C] Be notified by email (Tick this box if you want to be notified by ermnez

e [ | EMBL Patent

|

v |

e [ ] EMBL Sequence Tagged Site

for that rea e [ ] EMBL Transcriptome Shotgun Assembly
e [ | EMBL Release and Updates

e [] EMBL Vectors

Patent data

he defay

e [ | NR Patent DNAs Level-1
e [| NR Patent DNAs Level-2
tructure
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EMBLEBI | & Database size is important

4 )
The larger the database searched,

\the higher (less significant) the resulting e-values)

Most sequence databases are large...
...and growing every day:

« ENA-Annotation >160 million entries

« UniParc (non-redundant) >30 million entries
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Example:

Comparing database size when searching
with a short peptide query sequence

[ query sequence: RPPSWIPK J




EMBL-EB) Comparing databases size

| query : RPPSWIPK |

‘ Database size decreasing

SSEARCH SSEARCH SSEARCH

‘ UniParc

No hits found

1: TYO1 _PHYAZ 3.6 1: TYO1_PHYAZ 0.068
2:BRKE_PHYNO 1.9
3: TYO1_PHYBU 7.7
4: BRK_AMICA 8.7
5: BRK_LEPOS 8.7

6: BRK_ONCMY 9.7

Look at the
difference in
e-values




EMBLEBI | & Comparing databases size

4 )
The larger the database searched,

the higher (less significant) the resulting e-values
\_ J

» Search the smallest database likely to
contain your sequence

> You can also run a second search of the
entire database, or run multiple small

searches
151



Is it best to search a protein or a

nucleotide database?



Is it best to search a protein or a

nucleotide database?

2 issues are worth considering...



EMBLEBI | & 1) Codon degeneracy

g Because amino acids are encoded by different codons, A
there can be more variability between CDSs

_ than between proteins Y
u c A G
i e e
| Leu | UCA UAA gy, UGA — Stop Ser
Tofeer we TJUeeT™® || Amino acidsI '\ match
cuu cCcu CAU cGu
cuc _|Him Ser
“ggg}'“ E}“ A g1 Eﬁ]w
CAG CGG
A A:USE: fle :gﬂ Thr :':g_u“ \ﬂ‘@
auG— wet | ACG | Ang L8 | Ao JATo . ucu
- P P B Nucleotldesl 11 mismatch
hsp AGC




EMBL-EB! 1) Codon degeneracy

Human CKS1B kinase I Zebra finch CDC28 kinase 1B I

Seqd Name Len(aa) SeqgB Nane Len(aa) Score

Seqd Name Lenint) SegB Name Lenint)




emBL-£8 £ 1) Codon degeneracy

4 N

Sequence conservations is

more stringent at the protein level,

than at the level of the

K nucleotide coding seguence /
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EMBL-EBI | 2) Amino acid similarity

Protein sequence searches can
distinguish between exact, similar and

dissimilar matches
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EMBLEBI 2) Amino acid similarity

[ Amino acids grouped by physical & chemical properties ]

tiny

small

hydrophobic

aromatic o
158 positive



EMBL-EBI 2) Amino acid similarity

[ Protein searches take account of amino acid similarities ]

highly weakly not
conserved conserved conserved

Ser Ser Ser
) : , | |
Amino ac:ldsl Ser Ash Loy
identical similar mismaitch
@ @ NO
Nucleotidesl l,J(,:l,J LIJ(?LIJ distinction

AGC AAC
159 mismatch mismatch mismatch



EMBL-EBI 2) Amino acid similarity

» Protein alignments can score a
conservative amino acid substitution
differently from a non-conservative one
through the use of scoring matrices

» By contrast, nucleotide alignments
use over-simple (less sensitive)
match/mismatch scoring
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|dentify

homologues

searching:

161

s ago

L

Protein v nucleotide search

extinction of dinosaurs

Cambrian explosion

multicellular life

Protein comparisons
identify homologues
5-10x further back in
evolution

self-replicating cells

chemical evolution

| formation of Earth

genus Homo

flowers
birds

mammals

reptiles

amphibians

insects

land plants

fish

arthropods

plants

eukarytoes

cyanobacteria

archaea

prokaryotes



Protein v nucleotide: example

EMBL-EBI :: :;

100% identity = DNA Protein
more significant e-value e-value e-value
for DNA match because

Human | - 4.0e-199 1.8e-92
Bovine a longer sequence sferase P 5.9e-154  8.0e-82
Mouse GSTP2 Glutathione S-transferase P2 4.4e-133 4.7e-79
Toad GSTP1 Glutathione S-transferase P 1.5e-55 9.8e-59
Frog GSTP1 Glutathione S-transferase P 8.9e-33 2.6e-45
Nematod i sferase P 8.5e-10 4.2e-32
Rabbit Codon degeneracy and eMu  1.3e-07 1.3e-20
Bovine |simple scoring give rise to - 4.3 4.4e-17 |
Liver fluke less significant e-values sferase MU - 3.2e-15
Hornworr for DNA matches sferase 2 - 3.2e-12
Fruit fly sferase S1 - 2.3e-08
Slime mold GSTA2  Glutathione S-transferase a2 - 2.6e-05
Maize GST1 Glutathione S-transferase 1 - 3.0e-01
Wheat GSTA1l Glutathione S-transferase 1 - 1.9
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emBL-£8 Protein v nucleotide search

4 N

...therefore, if a patent claims both a nucleotide
CDS and a protein sequence, the protein

sequence could pull out many more homologues

K than the nucleotide CDS /
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STEP 3:

Choosing search parameters
to fit the task



EMBL-EBI

Choosing parameters

Parameters are set for searching a full-length

protein or gene

FASTAISSEARCHI/IGGSEARCHI/IGLSEARCH - Protein Similarity Search

his tool provides sequence similarity searching against protein databases using the FASTA programs.

Use this tool

Changing
parameters
can improve
search results
for short
sequences

Select your databases

N DATABASES

OTHER TYPES

ank Selected

X Clear Selection

General

niProt Knowledgebase
niProtkBsSwiss-Prot
niProtkBiSwiss-Prot isoforms
niProtkBsTrEMBL

rotKB Taxonomic Subsets

ot Clsact -

-~

e MNucleotide Databases

Specialised

e Proteomes Databases
e Genomes Databases
e WGS Databases

$ |2

Enter your input sequence

PROTEIMN

paste a

~ } sequence in any supported format:

dafile:|

i[ Browse.. ]

3 - Set your parameters
RAM

vour job

Wil LN the needs of most users and, for that reason, are not visibie.

[ hore options... ] (Fiick here, if you want to view or change the default seltings.)

[1 Be notified by email (Tick this box if you want to be notified by ermail when the resuits are avaiizbie)
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EMBL-EBI ¥ & How to optimise parameters?

EMBL-EBI
STEP 3 - Set your parameters e
PRO GRAM : :—rlnorvovcizcun:;]this tool 1 The comparison matrix to be used to score alignments when searching the database
< Siopi- Baldce
FASTA v “Databases BLOSUMS0 | BL5O
E o e 'BLOSUMB2 | BLE2 '
tings will fulfill the needs of most users and| (o~ BUAsTR2 epe2
- Sequence Type | [B-OSUMBD [BEA0
[MOVG options... ] lick here, if you want to view or chang]-seos paameters | P20 P120
NS ! giin PAM250 P250
Matrix MDM10 M10
““Matchimismatch_sco 'MDM20 M20
4 ; Gap Open i ‘:Mbinfdbiﬁlrmu
i E_?S E Hen Default value is: BLOSUMS0 (BL50]
STEP 3 - Set your par U Se ' m an u al EXDiCtatiDn Upper Additional information
ot o Read more about matrices
PROGRAM . L__Exnectation | qwer
FASTA pI’OVIdES help
EXPECTATION EXPECTATION
MATRIX GAP OPEN GAP EXTEND  KTUP UPPER VALUE LOWER VALUE
BLOSUMS0D |10 Vi -2 v 2 V10 v | 0(default) v
DNA STRAND HISTOGRAM FILTER STATISTICAL ESTIMATES
INAA ¥ ho ¥ | hone v | Regress v
SCORES ALIGNMENTS SEQUENCE RANGE DATABASE RANGE
50 v | 50 v |ISTART-END START-END
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EmBL-E8 Which parameters to choose?

Matrix DATABASES
Nucleic Acid : .
AT Nucleotide search
‘'simpler’ - only
DATABASES Lnone &
Protein “| match/mismatch
MATRIX \
BLOSUME v N |
| Protein search uses
'BLOSUMB?2
BLOSUMS0 substitution matrix tables
PAM120
Jatitn (based on amino acid
MDM20 .
MDM40 similarities and rate of change) .. !
s o ————— positive
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EMBL-EBI 1 Protein matrices

Choice of 1. strictness of search
matrix BLOSUM 80 BLOSUM 62 BLOSUM 45
depends on: PAM 1 PAM 120 PAM 250
Less divergent =< > More divergent
DATABASES
foen v} 2. length of query sequence
MATRIX
QUERY LENGTH MATRIX open ext
BLOSUME v | >300 BLOSUM50 -10 -2
85-300 BLOSUM62 -7 -1
BLOSUMSD 50-85 RLOSUMSO0 -16 -4
T >300 PAM250 10 -2
MDM10 85-300 PAM120 -16 —/
e 35-85 MDM4 0 -12 -2
<=35 MDM2 0 -22 -4
<=10 MDM1 0 23 -4
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Example:

Comparing matrices when searching with
a short peptide query sequence

[ guery sequence: MDM2 HUMAN J




emBL-£8 Comparing matrices

SSEARCH

SElEARL Blosum80 stricter

than Blosum50

Blosum50
(default)

-

AN UniProtkB/ &
SwissProt

Blosum80

NN UniProtkB/ &
SwissProt Blosom80 more

significant
(close) match

e()

MDM2_XENLA MDM2_XENLA  ( 6e-109
MDM4 BOVIN  9e-48 MDM4_BOVIN 9651

B Blosom50 more
MDM4 DANRE  6e-17 MDM4 DANRE  5e-24 e
XB34_ORYSJ 0.01 XB34 ORYSJ 0.05 significant
RN157 MOUSE  0.19 RN157 MOUS (distant) match

MGRN1_MOUSE 1.2

170 MGRN1_HUMAN ' MGRN1_HUMAN



emBL-£8 Comparing matrices

4 N

Matrices:

Use a high Blosum to find close matches,

a low Blosum to find distant matches:

K Use MDM to find longer matches /
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EMBL-EBI

Nucleotide match/mismatch

Matrix - protein

Match/mismatch - nucleotide

DATABASES

Nucleic Acid i v

MATRIX

none v

172

FASTA BLAST
MATCH/MISMATCH gég%i—éﬁgﬂlSMATCH
...instead have... |o=rt= .

+5/-4 v 1,3 v
e |
432 |
INAA 25

11.-2

2-3

11.-1

§5,-4

' 4-5




EMBLEBI Nucleotide match/mismatch

+ “Reward” for match, “penalty” for mismatch

- Reward/penalty ratio:

» Increase ratio to find more divergent sequences:
» Ratio of 0.33 (1/-3) for 99% conserved

» Ratio of 0.5 (1/-2) for 95% conserved

» Ratio of 1 (1/-1) for 75% conserved
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EMBL-EBI Gap pen alties

Protein search
gap penalties L gap open =0 to -23

Gap extension =0 to -8

DATABASE /J

Protein Nucleic Aci Nucleotide search

GAP GAP gap open =-21t0 -16
FPENALTIES PEMNALTIES
OPEN|-22 | | | OPEN[15 w Gap extension =0 to -4
RES |0 » RES |-4 »
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EMBL-EBI ' Gap pen alties

Choice of 1 trict £ .
. . SUriIctness Of1 searlrcC
gap penalties
depends on: - larger penalty - fewer gaps
DATABASES DATABASES 2 h . .
EProtein v ENucIeicACidiv ' to matC Scorlng matrlx
Bap i QUERY LENGTH MATRIX open ext
PENALTIES PENALTIES >300 BLOSUM50 -10 -2
OFEN|-22 M| | | OPEN[-16 & 85-300 BLOSUM62 —7 -1
RES V2 v
0 ¥ || Res [« 50-85 BLOSUMS0 _16 -4
>300 PAM250 -10 -2
85-300 PAM120 ~16 -4
35-85 MDM4 0 ~12 -2
<=35 MDM?2 0 22 -4
<=10 MDM1 0 -23 -4
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EMBLEBI Word length - ktup

KTUP » KTUP = ‘word-length’ of search
(word length)

» Large word-length = less sensitive

- faster
DATABASES DATABASES
EProtein v ENucleicAcid v
KTUP! KTUP
HISTOGRAM HISTOGRAM
KTUP{ 2%+ KTUF’%Bév
HIST HIST .
Hﬂ E / Nucleotide search:
| /
4 = .
3 fewer bases than amino
2
1 acids - higher KTUP
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Example:

Comparing ktup when searching with a
short RNA query sequence

[ guery sequence: 23bp RNA J




EMBL-EBI

Ktup6
(default)

-

NN EvBL ¢
release

No hits found

178

Comparing ktup

| query : 23bp RNA l

FASTA

Ktup?2
E=50
T Lowerktupis | "TEEEEEE
'S\[z] more sensitive ‘ EMBL V4
release release

E=50 extends

e-value cut-off | e()
1: AB334817 0.074

: AY238603 0.092

ktup3

N

hit
1: AB334
2. AY238603 0.14

3: AC101743 0.16 “G101743 0.11
4: AC115920 0.18 4: A Q0 0.12
5: BC098

22

11: AL591512 32




EMBLEBI Comparing ktup

Lowering ktup makes the search more sensitive
*Increase e-value cut-off for short sequences

*Increase match/mismatch score (+5/-4 for FASTA)

anrease gap penalties /
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EMBL-EBI Maskin 0

Do | mask my
sequence? Low complexity regions should be

masked to avoid spurious results

« CArepeats
* poly-Atalls

« proline-rich regions

**Be careful you don’t mask what you are looking for

180



EMBL-EBI i i

What do | use
for short
sequences?

181

vV V V V

Parameters for short sequences

use strict matrices
use high gap penalties
avoid masking

allow high e-values



Adding value to your search results



EMBL-EB| Sequence search results page

CEEEEETR (Fic) el Feedvack

Research | Training Industry About Us Help | Site Index B =5

=l aEl 8 | Tool Qutput  Visual Qutput  Functional Predictions  Submission Details = Submit Another Job
Alignments

Selection: | Show Annotations | Hide Annotations Show Alignments | Hide Alignments

Download in fasta ~ format

ClearSslection  Select Al Invert Selection

. 1 NRPLZ:NRPCOC1827BA | PN:US6407209 B1 100.0 100.0 2.6E-49
2 NRPL1:NRP_AQ0210 PN:EP0242323 A2 124 794 100.0 100.0 2.6E-49
3 NRPLZ:NRP0C1827B8 | PN:EP024232% A2 124 794 100.0 100.0 2.6E-49
4 NRPL2:NRP001827B9 | PN:US5466585 A 124 794 100.0 100.0 2.6E-49
5 TR:CSJUL1_HUMAN Uncharacterized protein 0S=Homo sapiens 197 754 100.0 100.0 4 4E-49

GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families W Literature

8 TR:CSJN1S_HUMAN Uncharacterized protein OS=Homo sapiens 201 794 100.0 100.0 4 5E-49
GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families P Literature

7 NRPLZ:NRP00221FCS  PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48

3 NRPL1:NRP_ACHO6771 | PN:US2007218466 A1 S08 794 100.0 100.0 1.2E-48
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EMBL-EB Visual output

CEEEEECN (Fii| e Feedvack

Research | Training Industry About Us Help | Site Index B =5

Bl > Tools > Seguence Sin

FASTA Results

=ligEp a8 Tool Qutput | Visual Qutput  Functional Predictions  Submission Details =~ Submit Another Job
Alignments

m

notations = Hide Annotations Show Alignments | Hide Alignments

Graphical

Download in fasta ~ format

display of results e | scca  inenseeer
_Wﬂ-

1 NRPLZ:NRPCOC1827BA | PN:US6407209 B1 100.0 100.0 2.6E-49
2 NRPL1:NRP_AQ0210 PN:EP0242323 A2 124 794 100.0 100.0 2.6E-49
3 NRPLZ:NRP0C1827B8 | PN:EP024232% A2 124 794 100.0 100.0 2.6E-49
4 NRPL2:NRP001827B9 | PN:US5466585 A 124 794 100.0 100.0 2.6E-49
5 TR:CSJUL1_HUMAN Uncharacterized protein 0S=Homo sapiens 197 754 100.0 100.0 4 4E-49

GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families W Literature

5 TR:C9JN1S_HUMAN Uncharacterized protein OS=Homo sapiens 201 794 100.0 100.0 4 5E-49
GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families P Literature

7 NRPLZ:NRP00221FCS  PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48

3 NRPL1:NRP_ACHO6771 | PN:US2007218466 A1 S08 794 100.0 100.0 1.2E-48
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EMBL-EB Visual output

FASTA Results
Summary Table | Tool OQutput | RUEFEReNGINE | Functional Predictions || Submission Details = Submit Another Job
Visual FASTA Result

Download in SVG format

FASTA (version: 35.04 Jan. 24, 2010) Launched Thu, May 27, 201
Database: uniprotkb_swissprot Finished Thu May 27, 2
Sequence: Test_sequencel
Length: 688
Sequence Match E-value Subject Match
1 688 1 1164
ARFA_ORYS) Auxinresponse factori ... 1.1E-214
ARFK_ARATH AuxIn response factor 11... 4 1.2E-93 -
ARFR_ARATH AuxIn response factor 18... — 6.7E-92 -
ARFI_ARATH Auxinresponse factor 9 .. — 2.2E-91 —
ARFILORYS) Auxinresponse factor 9 ... — 2.3E-91 —
ARFG_ORYS) Auxinresponse factor 7 ... — 8.3E-88 K~ —
ARFAARATH Auxinresponse factor1 ... — 14E-85 K —
e e C S e u e I I Ce ARFW_ORYS) Auxin response factor 23... — 15E-85 —
ARFB_ARATH Auxinresponse factor 2 ... — 24E-85 |— —
ARFW_ORYS| Auxin response factor 23... — 2.7E-85 +— —
ARFD_ORYS) Auxinresponse factor4 ... — 95E-85 ~ —
ARFV_ARATH AuxIn response factor 22... 4 S5.1E-71 » 1
ARFL_ARATH AuxIn response factor 12... — 6.7E-71 + 1
ARFU_ARATH Putative auxin response .. — 6.8E-71 —
ARFN_ARATH Putative auxinresponse .. — 6.8E-70 -
ARFO_ARATH Putative auxin response ... — BE-69 = 1
ARFH_ARATH AuxInresponse factor 8 ... | —— B4E-65 & —_—
ARFF_ORYS) AuxIn response factor 6 .. —_——————— 9.3E-65 |
= L] ARFF_ORYS| Auxinresponse factor 6 ... —— T Y L - h
ARFY_ORYS) Auxin response factor 2 —_—— 1.9E-64
I W I n ARFQ_ORYS| Auxin response factor 1 — 2.6E-64 ¢
I I I I I ARFO_ORYS) Auxin response factor 1 —— 2.6E-64 |
ARFX_ORYS) Auxin response factor 24... — 4.2E-64 — —
— ARFL_ORYS| AuxIn response factor 12... b—| 3E- = —
>>5P:GETMU_RABIT P46409 Glutathione 5-transferase Mu 1 ARFL_ORYS) Auxin response factor 12... — 2.3E- — P
05=0ryctolagus cuniculus PE=1 3V=2 {218 nt) ARFO_ORYS) Auxin response factor 15... | — 24 E- — —_—
initn: 295 initl: 152 opt: 391 Z-score: 344.2 bits: 72.5 E (528048 ﬁgé—_ﬁﬁm Luin ::ss‘:,z',‘fsi',‘:(‘t";‘s9:: S—
Smith-Waterman score: 391; 33.2% identity (63.5% similar) in 211 nt ARFM_ARATH Auxin response factor 13... — 24E- - —
ARFP_ORYS) AuxIn response factor 16... | _— gf E- =
ARFP_ORYS| Auxin response factor 16.. _— BE- +
40 70 100 130 160 ARFE_ARATH AuxIn response factor 5 ... 1 7.9E- —t y
X06547 PY I‘NfFPVRGRCAALRMLLADQGOSUKEEVVIV ———————— ETIJIQEGSLKASCL"IGQLP ARFS_ORYS) Auxin response factor 19... —_—— 4.1E- — i
ot ot oai: — v oem o eene ARFK_ORYS] Auxin response factor 11.. — 2 E- — —
,‘ — 4.6E-| S —
$P:GST PHTLGYVDVRGLALPIRNLLEYTDTSYEEKKYTHGDAPNYDQSKVLSERFTLGLDFPNLE A o - 198 o -
10 20 30 40 50 60 ARFE_ORYS) Auxinresponse factors .. —_— 2.3E- —
A}l\l'F{FGU_Ag:Jg Auxinresponse factor 7 ... | —_ g E-S + |
| Auxin response factor 21... — 4 2.5E-! (= 1
190 220 250 280 310 340 ARFB_ORYS) AuxInresponse factor 2 ... — 1.5E-53 +— —
X06547 KFODGDLTLYQSNTILRHLGRTLGLYGKDQQEMLV'DHVN‘DGVEDLRCKYISLIYT NYE ARFD_ARATH Auxinresponse factor 4 ... — 4.9E- — —
.  sss_ sz s ss s N s . 2 ARFC_ARATH Auxinresponse factor 3 ... — 9 1.09E- [— _
LS SRS A e S R e e ¥ SRS ARFC_ORYS) Auxinresponse factor 3 ... —— 4.5E-4 — —
SP:GST YLIDGTHKLTQSN)\ILRYLARKHGLCGETEEERIRVDILENQLHDNRFE!LVNVCYSPDFE. ARFN_ORYS) Auxin response factor 14... 6.4E-44
70 g0 a0 100 110 120 ARFW_ARATH Putative auxinresponse ... 4 2.0E- O
ARFJ_ARATH Auxin response factor 10... 4 6.0E- [
ARFV_ORYS) Auxin response factor 22.. 8.0E-
370 400 430 460 490 520 ARFP_ARATH Auxin response factor 1 1.8E-
X06547 AGKDDYVKALPGOLKPFETLLSQNOGGKI‘FIVGDOISFADYNLLDLLLII{EVLAPGCLDA ARFR_ORYS) Auxin response factor 1 i 1.2E-28 +
o - TR RO R e ARFM_ORYS) Auxin response factor 13... 1.5€-2
SPiGAT KLKPEYLKGLPEKLQ----LYSQI"LGSLPIJFAGDKITFADFLVYDVLDONRIFVPGCLDA
130 140 150 160 170
E-value I e
1.1E-214 1.285E-121 4.39E-75 8.114E-52 1.5E-28
® European Bioinformatics Institute 2006-2010. EBl is an Outstation of the European Molecular Biology Laboratory.
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EMBLEBI | & Visual output

4 )
Visual output provides an at-a-glance view

of the length and position of all matches
- /

186



EMBL-EB| e-values or % identity?

CEEEEECN (Fid| e Feedvack

Research | Training Industry About Us Help | Site Index B =5
EBI > Tools > Sequence Similarity Searching > FASTA
FASTA Results
=lgigEg a8 Tool Qutput  Visual Qutput  Functional Predictions  Submission Details =~ Submit Another Job
Alignments
Selection: = Show Annotations | Hide Annotations Show Alignments = Hide Alignments

Download in fasta ~ format

Clear Selection Select All Invert Selection

e e S [T P
[ ¥ 1 NRPLZ:NRPCOC1827BA | PN:US6407209 B1 124 np-s /2.6E-49
2 NRPL1:NRP_AQ0210 PN:EP0242323 A2 124 2.6E-49
3 NRPL2:NRP0C1827B8 PN:EP024232S A2 100.0 2.6E-48
4 NRPL2:NRH DO 0 se 100.0 100.0 2.6E-49
5 TR:C8JuL1 y u u 100.0 100.0 4 4E-49
e -Val u eS O r information in:
% Identlty’) Es P Literature
6 TR:C9JN19 pmo sapiens 201 794 100.0 100.0 4 5E-49
Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families P Literature
7 NRPL2:NRPCOC221FCS PN:US2007218486 A1 508 784 100.0 100.0 1.2E-48
187 s NRPL1:NRP_ACHO0S771  PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48




EMBLEBI | & e-values or % identity?

4 )
e-value Is a better estimate of similarity

. than % identity, but patents use % identity )

e-value I - Estimates statistical significance of matches

» Default =10 —-> expect 10 matches found by chance
» E() = 1-10 - frequently related
» E() = <0.01 - usually homologous

% identity I - % of positions identical between query

and match sequence
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EMBLEBI | & e-values or % identity?

example...
DB:ID Length Identity% Similar% Overlap ~ E{)
SWATPE XENLA | |ATP synthase subunit a OS=Xenopus 226 1000 (1000 |226  8.6e-85
| SWATPE_DROYA 'ATP synthase subunit a O5=Drosoph 3224 36.6 70.3 232 %9.49-20
SW-ATPE_YEAST | |ATP synthase subunit a O5=5acchar 1259 3.8 73.2 198 33.89-16
SW-ATPE_EMENI | |ATP synthase subunit a OS=Emerice 1258 277 69.1 191 1.5e-11
SW.ATPE_COCHE | |ATP synthase subunit a OS=Cachlio (257 (276 (67.3 196 | 17e-1
SV ATPE_TRITI |ATP synthase subunit a OS=Triticu 386 (329 (705 146 [1.2e-10
(SW.ATPI_TOBAC | |ATP synthase subunit a, chloropla 247 (243 |50 |22 |0.13
SW.ATPE_ECOLI | |ATP synthase subunita OS=Escheri (271 |[261  [p30 |85 |[o.ooss
'SW.GTR5_SHEEP | |Solute carrier family 2, facilita 01 |[263 71 (156 |[29
Similar Different
% identity scores e-values
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emBL-E8I £ e-values or % identity?

example... Pattern of conservation

DB:ID

SV ATPE XENLA
oW ATPE_DROYA
oW ATPE_YEAST
SV ATPE _EMENI

S ATPE_COCHE
oW ATPE_TRITI

SV ATPI_TOBAC

indicates homology

SV ATPE_ECOLI

SW:GTR5_SHEEP

No evidence of

homology
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EMBL-EB Check alignments

CEEEEEC (Fid| e Feedvack

Research | Training Industry About Us Help | Site Index

Check alignments,

Bl

FASTA Results : : .

| | - o especially if using a
Tool Output ' Visual Qutput | Functional Predictions == Submission Details
Aligimments local-local algorithm
Selection: = Show Annotations | Hide Annotations Show Alignments

Download in fasta ~ format

Clear Selection Select All Invert Selection

L S [ S e S

[ ¥ 1 NRPLZ:NRPCOC1827BA | PN:US6407209 B1 100.0 100.0 2.6E-48
2 NRPL1:NRP_AQ0210 PN:EP0242323 A2 124 794 100.0 100.0 2.6E-49
3 NRPLZ:NRP0OC1827B8 | PN:EP0242328 A2 124 784 100.0 100.0 2.6E-48
4 NRPL2:NRP001827B9 @ PN:US5466585 A 124 794 100.0 100.0 2.6E-49
5 TR:CSJUL1_HUMAN Uncharacterized protein 0S=Homo sapiens 197 754 100.0 100.0 4 4E-49

GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families W Literature

5 TR:CSJN19_HUMAN Uncharacterized protein OS=Homo sapiens 201 794 100.0 100.0 4 5E-49
GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families P Literature

7 NRPLZ:NRP00221FCS | PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48

3 NRPL1:NRP_ACHO6771 | PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48
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EMBL-EBI

Summary Table Tool Output

Alignments

Selection:

Download

Ciear Selection

Show Annotations

Select Al

Check alignments

Visual Output Functional Predictions Submission Details Submit Another Job

Hide Annotations iShow Alignments: Hide Alignments

in fasta ~ format

Invert Sel=ction

Ao | 0ouD Source  |iengin | scoro | tacntitios |poswwes |c0 |

111

SP:MX1_HUMAN

Interferon-induced GTP-binding protein Mx1 754 100.0 100.0 1.7E-48

0S=Homo sapiens GN=MX1 PE=1

L 662

100% identity, but
only over 124 / 662
(20%) of sequence

test-s

SP:MX1

test-s

SP:MX1

test-s

SP:MX1

192

ation in:

uences P Genomes
cgies P Melecular Interactions
P Protein Families P Literature

P Reactions, Pathways & Diseases

P Macromolecular Structures

P Protein Sequences

ced GIP-binding protein
~ 124 aa overlap

10 20 30 40 50 €0
MUVSEVDIAKADPARASHPLLLNGDATVAQKNPGSVAENNLCSQYEERVRPCIDLIDSLR

2o

94 initl: 7
terman score:

784; 100.0% identity 1-124)

MUVSEVDIAKADPARARSHPLLLNGDATVAQKENPGSVAENNLCSQYEEKVRPCIDLIDSLR
10 20 30 40 50 €0

70 80 S0 100 110 120
ALGVEQDLALPAIAVIGDRSSGKSSVLEALSGVALPRGSGIVIRCPLVLEKLKKLVNEDRW

ALGVEQDLALPAIAVIGDRSSGKSSVLEALSGVALPRGSGIVIRCPLVLKLKKLVNEDEW
70 80 S0 100 110 120

RGKV

RGKVSYQDYEIEISDASEVEKEINRKAONATAGEGMGISHELITLEISSRDVPDLTLIDLP
130 140 1s0 180 170 180



EMBLEBI Check alignments

4 N

Always check alignments to see
where and to what extent the query &
target sequences match

o /
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EMBL-EBI & Additional annotation

CEEEEEC (Fii| e[ Feedvack

Research | Training | Industry About Us Help | Site Index N &5

FASTA Results
=lgigEg a8 Tool Qutput  Visual Qutput  Functional Predictions  Submission Details =~ Submit Another Job
Alignments

Selection: | Show Annotations | Hide Annotations | | | Show Alignments | Hide Alignments

Download in fasta ~ format

Clear Selection Select Al Invert Selection

N s T Otein and nucleotide
[@]1 | NRPLZNRPOO1827BA | PN:USE407209 B1 124 724 gearch results have

g NRPL1:NRP_A00210 PN:EP0242328 A2 124 794 ad d |t| O n al an n Otatl 0 n

3 NRPLZ:NRP0C1827B8 @ PN:EP0242328 A2 124 794

[@] 4 NRPL2:NRP001827B9 | PN:USS5466585 A 124

@ 5 TR:CSJUL1_HUMAN Uncharacterized protein 0S=Homo sapiens
GN=MX1 PE=3 SV=1
Cross-references and related information in: o N uc I eot| d e Seq uence
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families P Literature ° P I’Otel n Seq uence
s TR:COJN19_HUMAN Uncharacterized protein 0S=Homo sapiens 201 .. .
GHEMX1 PE=3 SVt « Genomic information
Cross-references and related information in: .
» Nucleotide Sequences P Genomes o Gene OntOIOQy mapp|ng
P Ontologies P Protein Families P Literature
;| NRPL2NRPO0221FCY | PN:US2007218466 A1 508 * InterPro protein classification
194 [@]g  NRPL1:NRP_ACHO6771  PN:US2007218466 A1 508 Literature




EMBL-EBI Additional annotation

Nucleotide Sequences references for entry COJULT_HUMAN from UniProtKB

This entry has other cross references in: InterPro - Medline - Taxonomy - GO - Ensembl - HGHC - EMBL-Bank

Research | Training

3 results found in EMBL Release (Normal Divisions)

AP001610
FASTA Results Homao sapiens genomic DNA, chromosome 21, clone:CIT2533B8, MX1-D215171 region.

SRMAEPRESES | Tool Outoull iy b in ENA b in EMBL format »in SRS b in EMBL-SVA
Alignments References: »EMBL-Bank P Taxonomy PInterPro »UniProtkB »PDBe »HGNC

Selection: Show Annotatior] AL773577
Download |in 4 Homo sapiens chromosome 21 from cosmid LL21NC02-14C10 map 21¢22.2,D215348-MX1

IYiew: PIin ENA »in EMBL format »in SRS »in EMBL-SVA
References: PEMBL-Bank »Taxonomy PUniProtKkB »PDBe binterPro »HGNC

Clear Selection Select All Invert §

|

DB:ID
AL773578
Homo sapiens chromosome 21 from PAC RP1-265B9 map 21922.2,0215348-MX1

2 NRPL1:NRP_A00210 I¥jew: »inENA »in EMBL format »in SRS »in EMBL-SVA
References: PEMBL-Bank P Taxonomy PinterPro »UniProtkB.  » HGNC

1 NRPL2:NRP0C1827BA

3 NRPL2:NRP001827B8

@4 NRPLZNRPOOIS2TBY | \;joyy in the UniProt website: b COJULT HUMAN \
g TR:CSJUL1_HUMAN

LE-23 o= TUU. U TOU.U ey

s = e oo

&'ed information in:

P Nucleotide Sequences [P Genomes

Oy oTe amilies P Literature
g  TRCSINIS_HUMAN | Uncharacterized protein OS=Homo sapiens 201 794 e.g.re lated ENA
GN=MX1 PE=3 SV=1
Cross-references and related information in: 1 I
P Nucleotide Sequences P Genomes n UC| eOtI d e e ntrl eS
P Ontologies P Protein Families P Literature
7 NRPLZ:NRPO0221FCS | PN:US20072184658 A1 508 794 100.0 100.0 1.2E-48
3 NRPL1:NRP_ACHOE771  PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48
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EMBL-EBI

Functional predictions

] Protein search
Research | Training Industry About Us Help | Site Inde reSUItS have

EBlI > Tocls > Seguence Similarity Searching > FASTA € H H H ’
g | - Function Prediction
FASTA Results 7
=lipEn a8 | Tool Qutput  Visual Qutput | Functional Predictions ' Submission Details == Submit Another Job

Alignments
Selection: = Show Annotations | Hide Annotations Show Alignments = Hide Alignments

Download in fasta ~ format

Clear Selection Select All Invert Selection

L S [ S e S

[ ¥ 1 NRPLZ:NRPCOC1827BA | PN:US6407209 B1 100.0 100.0 2.6E-48
2 NRPL1:NRP_AQ0210 PN:EP0242323 A2 124 794 100.0 100.0 2.6E-49
3 NRPLZ:NRP0OC1827B8 | PN:EP0242328 A2 124 784 100.0 100.0 2.6E-48
4 NRPL2:NRP001827B9 @ PN:US5466585 A 124 794 100.0 100.0 2.6E-49
5 TR:CSJUL1_HUMAN Uncharacterized protein 0S=Homo sapiens 197 754 100.0 100.0 4 4E-45

GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families W Literature

5 TR:CSJN19_HUMAN Uncharacterized protein OS=Homo sapiens 201 794 100.0 100.0 4 5E-49
GN=MX1 PE=3 SV=1

Cross-references and related information in:
P Nucleotide Sequences P Genomes
P Ontologies P Protein Families P Literature

7 NRPLZ:NRP00221FCS | PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48

3 NRPL1:NRP_ACHO6771 | PN:US2007218466 A1 508 794 100.0 100.0 1.2E-48
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EMBL-EBI

FASTA Results

Summary Table | Tool Output | Visual Output | BEfgadEEIRSERIRTaES | Submission Details | Submit Another Joh
Fast Family and Domain Prediction

Download in SVG format = Switch to Subject Sequence View

FASTA (version: 36.3.5a Jun, 2011(preload8)) Launched Tue, Sep 06, 2011 at 15:26:51
Database: uniprotkb_swis sprot Finished Tue, Sep 06, 2011 at 15:26:58
Sequence: spl/O15151IMDM4_HUMAN Protein Mdm4 OS=Homo sapiens GN=MDM4

Length: 450

Fast Family and Domain Prediction
{Query Sequence View)

[Query Sequence |>
[MDM4_HUMAN |+
| 015151 |

IPRO16495»
IPROO1876»
IPROD1876»
IPROD1876»
IPROO1876»
IPROO3121»
IPROD3121»
IPROD 184 1>
IPROD 184 1»
PTHR10360»
G3DSA:1.10.245.10»
SSFS0209»

Functional predictions:
InterPro family/domain
classifications

|

|[MDM4_BOVIN > Protein Mdm4 OS=Bos taurus GN=MDM4 PE=2 ...

e erizl ] 1 49
IPRO16495» BPIRSF pS3 negative regulator Mdm2 /Mdm4

IPROD1876» L i BPEAM Zinc finger, RanBP2-type
IPROO1876» === i OPROALE Zinc finger, RanBP2-type
IPROO1876» 3 OPROSITE Zinc finger, RanBP2-type
IPROO1876» s | BSMART Zinc finger, RanBP2-type
IPROD3121»  i------ CE——) SWIB/MDM2 domain
IPROO3121r - CEE SWIB/MDM2 domain
:Fs% }gtl }b Zinc finger, RING-type
a1 =9 o £l Linis
PTHR10360»
G3DSA:1.10.245.10» e J D —
SSF90209» t — § BuUndassified
. .
Visual comparison -
(MDM4_MOUSE |- Protein Mdm4 O
[Acc 035618 [ 23 489
IPRO16495» BPIRSF
IPROD1876»
IPROO1876» - - -
R ind mis/partial matches
IPROO1876»
IPRO15458»
IPROO3121F  i------
IPROO3121»
IPROO1841» BPROFALE E T
P‘1"’y‘}g?(§§gol’ H G- - BSMART Zinc finger, RINC-type
> — Bundassified
G3DSA:1.10.245.10> - - Bundassified
SSF90209» ¢ CE— BUndassified
&
|MDM4_RAT | ¢ o
SPAELLE Protein Mdm4 OS=Rattus norvegicus GN=Mdm...
[Ficc QSXINT ] 1 490 % 9
IPRO16495» BPIRSF pS3 negative regulator Mdm2 /Mdm4
IPROD1876» L4 BPFAM Zinc finger, RanBP2-type
IPROO1876» * —— OPROALE Zinc finger, RanBP2-type
IPROO1876» * OPROSITE  Zinc finger, RanBP2-type
IPROO1876» * am BSMART Zinc finger, RanBP2-type
IPRO1S 45 8 > BPANTHER ~ MDM4
IPROD3121»  i------ — BPFAM SWIE/MDM2 domain
IPROO312 1> i —— WSSF SWIB/MDM2 domain
IPROO 184 1» -1 BPROFALE Zinc finger, RING-type
P{mg%ggé» GRS - BSMART Zinc finger, RING-type
> BUncdassified
G3DSA:1.10.245.10> - CEEEES— - - Bundassified

197 SSFS0209» — BuUndassified




EMBLEBI | & InterPro annotation

Domain
annotation

|1}ucw Seauence )r

49
(MOM&HUMAN Protein Mdmd 0S=Homo sapiens GN=NDM( PE=
JecOISIST | 4
IPRO16495¢ BPIRSF pS3 negative requlator Mdm2 /Mdm4
IPRO01876» - G- BAFAM  Zincfinger, RanBP2-type
IPROD187GP  fesessssassdsdsessnsssssasnsass A A S A R e e A SRR weseseensnenenenesl OPROALE  Zinc finger, RanBP2-type
IPRO01876» e OPROSITE | Zinc finger, RanBP2-type
IPROC1876¥ -G WSMART  Zinc finger, RanBP2-type
IPRO03121>  if-=-- R - ‘ BAFAM  SWIB/MDM2 domain
IPROOSIZ LY+ - . - senananes wenaees renenaees e N — BSSF SWIB/MOM?2 domaln
IPROCIBALY s e - DPROALE | Zincfinger, RING-type
IPROO1841¥ -G} WSMART | Zincfinger, RING-type
PTHR10360» BUnclassified
GIDSA:110.245.100 o= oot I oo = BUndlassified
SSF90209» [ §° BUnclassified
SWIB/MDM2 RanBP2-type RING-type

domain zinc finger zinc finger
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EMBLEBI | & InterPro annotation

Family
classification

|il}ucw Sequence }r

IMDM4_HUMAN v

|"'.'.'.i, 015151 |
PRO16495N § DARSE 53 negative requlator Mdm2 /Mdm4
IPRO01876 o— , BPFAM Zinc finger, RanBP2-type
| PR OH) 1 870 P e e e S o e A R BPROALE  Zinc finger, RanBP2-type
IPRO01876» OPROSITE  Zinc finger, RanBP2-type
IPROC1876¥ BSMART  Zinc finger, RanBP2-type
IPROO3121P  foeeee- S - BPFAM  SWIB/MDM2 domain
(PROOSIZIY o D -+« v<eveoensneef  [eeecncnsnn st BSSF SWIB/MDM2 domaln
IPROO184 1» e , =\ OPROALE  Zincfinger, RING-type
IPROO1841¥ BSMART  Zinc finger, RING-type
PTHR10360» BUindlassified
G305A:1.10.245.100 S~ - -eeeeeieaneans| e R - BUndasslfied
SSF90209» = BUnclassified

Mdm2/Mdm4
family
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EMBL-EBI

FASTA Results
Summatry Tahle  Tool Output  Visual Output | BEfE RSk ddag=r | Submission Details | Submit Another Joh

Fast Family and Domain Prediction

Download in SVG format | Switch to Subject Sequence View

FASTA (version: 35.04 Feb. 20, 2010) Launched Fri, f
Database: unip rotkb_swis sprot Finished Fri,
Sequence: sp|Q00987 |MD M2 _HUMAN E3 ubiquitin-protein ligase Mdm2 OS=Homo sapiens GN=MDM2

Length: 491

100% ID

Fast Family and Domain Prediction
(Query Sequence View)

MATCH
[QuerySequence | f -| . t
e 431 [
e — e ® fAMIlY Signature
“[Acc.ooossr | 491
IPRO164 95»
IR 001 6765 = o / d I I t
» =
o ye e ] DTy omain signatures
IPRO0O3121» ) BGCENEZD SWIB/MDM
IPROO3121»  f------ C——) BPFAM SWIB/MDM
IPROO3121»  f----- - - - - - - - - -~~~ -~ === " WSSF SWIB/MDM
IPRO0O1841» : BPROFILE Zinc finger,
IPRO0O1841» B SMART Zinc finger,
PTHR10360» BUnclassified
SSFE57850» = BUnclassified 0
- ; 34% ID
i & 491
I’ Y 7o Protein Mdm4 C5=Dani . .
5495 =  OPIRSE 53 negatiy @ f Irl | t
1876» BPROFLE ginciingger. a I SI na ure
i ; » OPROSITE i -
»
3121» . .
3121»
- 3 dom t
ETHIE e, omaln signatures
[Qu Juen |»
A e e — 1
[XB34_ORYS) g Probable E3 ubiquiti
T [Acc Q7Xi08 | 36
IFR0O0211 0 ---- D - - D B PFAM Ankyrin rep|
IFR002110» - - 0
IPRO0211 0 » --- D G -G 0
IPR0O2 068 3> cE -
IPRO206B 3> € =
IPRO2 068 3> cu
IPRO01 841> d I i
»
A p— : * 1 domain signature
G3DSA:3.30.40.10» BUnclassifie
PTHR18§ 9568 » BUnclassified
SSFS57850» BUnclassified
ey — )
TAreaEce0 | 1620 3115 Serine-rich adhesin 240/ ID
IPR015919» WSSF Cadherin-li O
IPR019931» OTIGRFAMs  LPXTG-mot]
IPRO22263» - OTIGRFAMs  Signal pept

S j * No sighatures

E-value I - 3
9.6E-187 9.798E-94 3.13E-47 5.595E-24

1

® European Bioinformatics Institute 2006-2010. EBl is an Outstation of the European Molecular Biology Laboratory.
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EMBL-EB InterPro: access directly

European Bioinformatics Institute

Tools research Training Industry About Us Site Index Y =5

Explore the EBL:

n

Examples: ROAT HUMAN tpi1, Sulston... Help : Feedback

Data Resources and Tools

ENA Genomes Gene Expression Literature Seguence Similarity &
UniProt Hucleotide Seguences Protein Expression Taxonomy Analysis
ArravExpress Protein Seguences Molecular Ontologies Pattern & Motif Searches
Macromolecular Ihteractions Patent Structure Analysis
= InterPro Structures Reactions& Resources Text Mining
PLBe Small Molecules Pathways Downloads
Protein Families YWeb Services

Enzvmes

http://www.ebi.ac.uk/
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EMBL-EB InterPro homepage

I Feedback

Jatabases | Tools | X ch . Training | Industry . Ahout Us | Help
= |nterPro:Home EBI > Databases > InterPro ’
- Advanced Search Qs A
. “InterProScan InterPro protein sequence analysis & classification ‘- %
Bigmaie: InterPro is an integrated database of predictive protein "signatures" used for the classification and (4
- Help/ ; automatic annotation of proteins and genomes. InterPro classifies sequences at superfamily, family and
: roumentatuon subfamily levels, predicting the occurrence of functional domains, repeats and important sites. InterPro
“Ahout InterPro adds in-depth annotation, including GO terms, to the protein signatures.
. "Release Notes Current release: 33.0 4th July 2011 (see Release Notes for further details)
~-BioMart Manual
i Tutorial
i 5--Put:ulications =
: Search g InterPro: >
“Contributars =" I
S el apiviees Do a sequence search of InterPro, via InterProScan

Text or sequence

>60 . OOO protel n Extract large datasets by querying our Biotart =
search

You can access our data programmatically, via Yeb Services

S|gnatures from 11 Use the updated InterProScan Web Service B

member databases

PANTHER

Clnaficaton Syvwm

JITIGR

J _semnio mnnnnd

PDBe

MROTEN DA\ BT ECRIPE
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EMBL-EBI InterPro homepage

Site Index ﬁ 5

Dat es | Tools | X ch l Training | Industry » Ahout Us | Help

es > InterPro

= |nterPro:Home EBI > Datab
- Advanced Search
~InterProScan

InterPro protein sequence analysis & classification

Bota Foodback \

New
interface

EBI > Databases > InterPro

What is InterPro?

% InterPro provides functional analysis of proteins by classifying them into

=>4 ﬂﬁ ér o families and predicting domains and important sites. We combine protein

Protein sequence analysis & classiicabon SIgNatures from a number of member databases into a single searchable
resource, capitalising on their individual strengths to produce a powerful
integrated database and diagnostic tool. more

ree | ° [

o s, Text or sequence
search

J
TGR Qe £ ™
(HAMAP) | [ chiiin s

PDBe

MROTEN DA\ BT ECRIPE

http://www.ebi.ac.uk/interpro/
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EMBL-EB) InterProScan sequence search

Toaols | search | Training Industry AboutUs | Help | Site Index B £

EBl > Tools > Protein Functional &nalysis > InterProScan
= InterProScan .
“Help InterProScan Sequence Search Download version
:'-Programmatic e This form allows you to query your sequence against InterPro. For more detailed information see the 1
= Download documentation for the perl stand-alone InterProScan packagé {Readme file or FAQ's), or the InterPro takes bOth p rOteI n
manual or help pages.

Gneet | usedhistoo and nucleotide
“UniParc
sequence

STEP 1 - Enter your input sequence

Enter or paste a PROTEIN sequence in any supported format:

= Similar Applications
MOHNSHSEVHQLGGVEVHGRPLEDSTRQEIVELAHSGARPCDISRILOVSHGCVSEILGRY
YETGSIRPRAIGGSKEPFRVATPEVVSEILAQYRRECPSIFAWEIRDRLLSEGVCIHDHIESY
InterProScan related 'y SESINRVLENLASEEQQMGRDEMY DELEMLNGTESWGETRPEGWYEGT SVEGQPTQDECQO0
literature EGGGENTHSISSHGEDSDEAGMRLLERELRNRTSFTQEQIEALEEEFERTHYPDVEFAR
Search for InterProScan ERLAAEIDLPEARIQVWESHRRAKWRREEKLENQRRQASHNTPSHIPISSSFSTSVYQELE
related lterature in QPTIPVSSFISGSHLGRIDTALTHNIYSALFPMPSEFTMANNLEMQPEVESQTS5YSCHLET
Medline... SPSVHERSYDITYTFFHMQTHMHNSQPFHMGET SGTTSTELISPGVSVEVVEESEFDHMSOYWER .
= L2 All search engines
Or, upload afile: l[ Browse.. ] Of member

STEP 2 - Select the applications to run

SelectAll  Clear All
BlastProDom FPrintScan HMMPIR HMMPfam HMMSmart
HMMTigr ProfileScan HAMAP PatternScan SuperFamily
SignalPHMM ThHMM HMMPanther Gene3D

STEP 3 - Submit your job
[] Be notified by email (Tick this box If you want to be nolified by emall when the resuils are avallable)
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EMBL-EBI

InterProScan Sequence Search

marual o help pages.

Use this tool

STEP 1. Exter youw mpen sequence
Enter o paste 3 PROTEN sequence i any supportsd format

FAGS), O e terPro uses

QerTE

o
0, upioad a fle: Browse.
STEP 2. Sedect the appilcations to 1w

Selectll Clear Al

[@BasiPoDom  [FPnScan B HIPR [ HPtam
[ HmwTigr DPotiescan [ HAP [ Patemsean
S0P [ TR [EHMwPanther (2] GenedD
STEP 3. St younjob.

O

[ Hsmart
[ SuperF amity

InterProScan results

InterProScan Results

Summary Table | Tool Output  RUEIEIREENE | Submission Details | Submit Another Job
InterProScan Visual Output

Download in SVG farmat

InterProScan (version: 4.
Sequence: MDM4_HUMAN
Length: 490

CRCG4: 415E6FASAOCEY8S

Launched Tue, Sep 06, 2011 at 15:56:18
Finished Tue, Sep 06, 2011 at 15:57:08

Domains

InterPro Match — pessssrsnnnssmmnnnnsssssnnnnneed | Description
90
| IPROO1841 | Zinc finger, RING-type
PSS50089» D ZF_RING_2
[ IPRO01876 | Zinc finger, RanBP2-ty,
PFO0G4 1p W zf-RankP
PSO1358p [ 2F_RANBP2_1
PSS0199» [ ZF_RANBP2_2
[ IPROO3I2L |
PFO2201 [ S\iB
§5F47502 = I SWVIB/MOM2 domaln
| IPRO16495 |

PIRSF006 748

IpS3 negative regulator Mdm2 (Mdm4
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| unintegrated

DSA:1.10.245 .10 » — o G- W no description
PTHR10360» cu ) [ MOM2 /4

SSF90209» L M Ran BP2/NZF zInc finger-like
EPRODOM [ PRINTS PIR [ PFAM W SMART W TICRFAMs [ PROFILE
CIHAMAP [PROSITE W SUPERFAMILY [SIGNALP ETMHMM [ PANTHER WCENE3D

@ European Bioinformatics Institute 2006-2011. EBI is an Outstation of the European Molecular Biology Laboratory.




EMBL-EBI & & :

NR patent
databases

i e Se|ect resources Select search tool

Select library tab

Navigate to sss tools

= QE—— e Cregfe search
Sequence list Functional predictions

Sequence record Sequence matches



EMBL-EBI sSumm ary

y . M
EBI provides free access to
R, >100 databases )
EMBL-EBI European Bioinformatics Institute
. . - \
EBI provides specialised patent
e _p_ 5 sequence databases )
Data Resources and Tools ; h
w EBI provides multiple sequence
l search options )
. N
\ EBI provides advanced text
" search options )
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