Manual GO annotation

Evidence:
Source

IEA:Total

Manual: Total

Annotations

3196 719

80 280

Proteins

707 582

22 957



Annotation Features

« Database object: gene or gene product
*« GO term ID - GO:0003677
» Reference

« Evidence code (another vocabulary)




Finding GO terms

In this study, we report the isolation and molecular characterization
of the B. napus PERK1 cDNA, that is predicted to encode a novel
receptor-like kinase. We have shown that like other plant RLKs,
the kinase domain of PERK1 has serine/threonine kinase activity,
In addition, the location of a PERK1-GTP fusion protein to the
plasma membrane supports the prediction that PERK1 is an
integral membrane protein...these kinases have been implicated in
early stages of wound response...

Function: protein serine/threonine kinase activity = G0O:0004674 (IDA)

Component: integral to plasma membrane GO0:0005887 (IDA)

# Process: response to wounding GO:0009611 (NAS)



Talisman

Page Name : GO to Protein Mapping

Derived from : hitp:/golgi.ebi.ac.uk:B2/talisman/realpages/go_mapping.xml
Return to Talisman Index, or save state

Fetch GO terms for Frotein
Enter the accession number for the entry you want here, and press the Fetch’ button.

Protein Accession

POQOO1

Update Oracle with the mappings in the table

Update Mappings I

Add a GO mapping

Use the fields and the ‘Add Term' button to ad B GO term to this protein.
Mate - you must enter the GO term in r GO ocnood, where the wiooooos part |
needed, and then followed by En digit number.

G0 Term
[ERHE-..3]

Ref. Ac. {required)

| |PUBMED & =l
With accession (optional) [ ' Add Term

Existing Automatically Assigned Mappings

These protein to GO mappings are assigned by other programs and are shown far information only! If you find an errar in the automatic
annotation then please tell Nicky (mulder@ebi ac.uk)

Protein Accession GO Accession  Categary GO Term Name
FO0001 GO:0005483 F

valid GO terrn number. The 'GO:

Evidence type

-

|NAS - Non-traceabl&abthor staternent

Reference DB (required)

Enter SPTR
Accession No.

GO ID

Enter
Evidence Code

Enter Reference Type

1.

Enter Reference
Accession No

Evidence Source Intemal [D
electron transparter IEA IPRO @DED/

Existing mappings




Fetch GO terms for Protein
Enter the accession number or the SwissProt name for the entry you want to edit here, and press the Fetch’ button.

Frotein Accession Fetch by Acc Mo
|PO1574 Fetch by Acc No

Transfer Mappings
=ingle Entry Transfer Multiple Entry Transfer
Single Entry Transfer kultiple Entry Transfer

Existing Curated Mappings

These are the mappings between proteins and GO terms that are available to be manipulated by SWISS-FROT curators. The name,
category and id of ohsolete terms will appear in red text and the comments will be displayed below.

H GO Category GO Term Evidence Ref DB Ref Ac. With (db) With Del Up
Accession Marne [accession)
H| [co:o03son | F antiviral MaS >| [PUBMED  >| [1212069€ e e B
J response I J I J I I J I _El _F'I
pratein
activity
H| [Go.ooos13z F interfaran- NAS =] [PUBMED =] [2414378 hd e B
J alphasbeta I J I J I I J I _el _pI
receptor
binding
ﬂ [Go-nonss76 © extracelllar  [iIc =] [PUBMED x| [earasze | ~| [Go:0o0s| Dell ﬂ
ﬂ [Gonooeaia P caspase [nas x| [PUBMED x| [10318E3: | = Del ﬂ
activation
ﬂ [Go:oonazes P negative [MAS x| [SPTR_REF x| [3872918 | = Del ﬂ
regulation of
cell
praliferation
ﬂ [Go:oongs1s P responseto  |NAS v| |PUBMED x| [1212089¢ | = Del EI
WIFds
ﬂ [Gonoanior P natural killer — [NAS =| [PUBMED x| [11387821 | = Del ﬂ
cell activation
ﬂ [Go:oozozze P anti- [MAS x| [PUBMED x| [1208s08% | = Del ﬂ
inflammatory
response
H| [Gonoazion P B-cell MasS »| |PUBMED x| [3135963 - Del| U
J praliferation I J I J I I J I _el _pI
ﬂ [Go:004s08a P positive [Nas x| J[PUBMED x| [11987821 | = Del ﬂ
regulation of
innate
immune

response



. . H GO Accession

H| [Go-0003800

H| 600005132

H| [Go-000s578

H [Go.000E313

H| [G0.0008285

H [Go.000g615

H [G0.00307101

H [G00030238

H| [GO0042100

H [G0 0045083

H 600045343

H| [G0-0048557

Category 0 Term Mame

F

appear in red text and the comments will be displayed below.

Evidence Ref DB

Fef Ac.

antiviral response MNAS =] |PUBMED »| 12120696
protein activity I '_I ; J I
interferon-alphaibeta [yas «| [PuBMmED | 12414375
receptar ligand I ‘J i _J i
activity
extracellular |ic =] |PuBmED  ~]| 2414376
caspase activation INAS :_! iF'UEEMED :J |1|:|918594
negative regulation  [nas | [PUBMED -| |3872918
of cell praliferation "I ; ‘J ;
response to viruses INAS :_! iF'LJEEMED :J |1212DEEIE
natural killer cell MNAS «| | PUBMED - | 11987821
activation I -_I ; J I
anti-inflammatory PAS - iF'UEIMED :J |12EIEBEIBB
response H:
E-cell proliferation :Ei |PUBMED  ~| [3135963
_p-:usitixre_ regulation of [IEP iF'UEIMED :J |1198?821
innate immune 1]
response M

: [P
regulation of MHC 1 |PUBMED =] |5B805851
class | biosynthesis MDD
negative regulation IF'LJEEMED j I1D9538DE

of virion penetration |[TaAS

With (db) .



GO Evidence Codes

] — e
*Enzyme assays

. ISS: Infer «In vitro reconstitution /

 IDA::. (transcription)

« [IPI: Inferrc Immunofluorescence

TAS: Traceable . *Cell fractionation B
NAS: Non-traceable Author Statement LR ZS
IMP: Inferred from Mutant Phenotvpe

* IGI: Inferred ¢ * Transcript levels
* IEP: 7 (Northern blotting, MicroArray
« IC: Inmic )
 ND: No Da. * Protein levels
(Western blotting)

IEA Inferred from electronic annotation




= QickGO home
= Search

* G0OAHome Page
* Documentation
* Browser FAQ

* Email GOAREBI

QuuickGO

http://www.ebi.ac.uk/ego
- i

elill4(e{o] GO Browser

MEWW! Some of the search features of QuickGO have been modified- see the "Search’ page for

mare details.

A fast Gene Ontology browser,

| Search GO

Exact GO term name ~ | Search all ontologies

v

CQuery Example: dimerization

Get help with searching

More information about this browser

Get mare information about the GOA project at the EBI
Feadthe user manual

InterPro

Cluick links

QuickGO
GO Browser




QuuickGO

Iﬁ:llwvwv.ebi.ac.uklego
] 1

B il (efeo] GO Browser

QuickiGO
GO Browser MEWW! Some of the search features of QuickGO have been modified- see the "Search’ page for

mare details.

* QUickG0 home

* Search Cuick links
* G0OAHome Page A fast Gene Ontology browser, Q 'Ck
* Documentation 111 GO
|| Search GO ]
= Browser FAQ _ GO Browser
Exact GO term name * | Search all ontologies V|
* Email GOA@EBI : A b e -
Exact GO term name
GoID
SwigsPrat 1D
Interpro 1D r
EC/TCID 4 project at the EBI
SwissProt Keyword
Definitions
Comments
Search all text




QuuickGO

http://www.ebi.ac.uk/ego
- i

[Remove menul elild{e{e] GO Browser
QuickGO
GO Browser NEW! Some of the search features of QuickGO have been modified- see the "Search’ page for

more details.
* QuickG0O home

* Search Quick links
» GOA Home Page A fast Gene Ontology browser.

* Documentation Qm{k@@
| Search GO
* Browser FAQ GO Browser

Search GO term names/synonyms % | Search all ontologies %

Searcholl ontologiee
Biological process anly
Molecular function anly

Cellular component only

* Email GOA@EBI

Query Example: dimerization

Sethelp with searching
Maore infarmation akout this browser

Get mare information about the GOA project atthe EBI
Eeadthe user manual

InterPro




QuuickGO

http://www.ebi.ac.uk/ego
- i

QuickGO home | Search ‘ GOAHome Page | Documentation | Browser FAG | Email GOA@ERI
Search: |transcripti0n cofactor | Search GO term names/synonyms |¥ | Search all ontologies |+ " Search GO ]
eliild(eloll Search results

Help

Search for: transcrption cofactor, 4 go term(s) in total were found: [ process (1) function (3) ]

R | select |Name GO ID
process (1)
66 O RNA methylation G0:0001510

function (3)

100 Fl transcription co-activator activity G0:0003713
100 Fl transcription co-repressor activity 500003714
100 Fl transcription cofactor activity 500003712

Click on a link to view a GO term, or to display multiple terms in context select checkboxes and press a view button below.

[ View all terms in context ][ View selected terms in context ][ Wiew unselected terms in context ]

Mormal Printer Friendly Text Simple HTML HML Curator View




GO Term GOD:0003713 [?1= help
Tertn 1D [7] | G0:0003713

Mame [7] |[transcription co-activator activity
Last updated [7]|2001-03-30 04:29:44.0
Definition [7]| The function of a transcription cofactar that activates transcription frorm a RMA polymerase |l promoter; does not bind DMA itself.

+ ey this term's parents in a denarmalised tree.

+ iew with neither graph nor tree.

+ Hide all selected terms except the primary one %
+ Add maore terms to the selection with 5 search

Hierarchy [?]

0003673 | } ] |
Gene_Ontology Farent terms
I I5 A
| |Se|ecte:lterms (o |
0003674 I
malecular_function FART QLA
| Frimary term |
— —
oozosze aoos4as
transcription binding activity

regulator activity

005515
protein binding
activity

~
0008 134
transcription factor
hinding activity

0003712
transcription
cofactor activity

|
0003713
transcription co-
activator activity

cAMP response element binding protein binding activity

i 7
Child terms [7] ligand-dependent nuclear receptor transcription co-activator activity

Lambdoid phadges requlatory protein Cl
Interpro Mappings [?1| Transcriptional coactivator p15 (PC4)
Core binding factor, beta subunit

_ Term Significance Other Both This
Commaon concurrent asmgnmenjtzsl requlation of transcription from Pol Il promoter 15% 178 44 153
transcription from Pol Il promoter 13% 225 4B 153

i
=
I8

Curator View

=
s}
=

Marmal Printer Friendly Simple HThL




E"Eﬁ GO Term GO:0003713

i

hel

Term I @

GO:0003713

Name @

transcription co-activator activity

Last updated @

2001-03-30 04:23:44.0

Definition @

The function of a transcription cofactor that activates transcription from a EINA polymerase I promoter;, does not bind DITA

ttzelf

Hierarchy @

o View this term's parents in a oraph.

o View with neither sraph nor tree.

Hide all selected terms except the primary one
Add more terns to the selection with a search

Eey Selected Terms (1). Primary Term (GO:0003713). p: Part OF 0I5 A

Fene Ontology ( G0O003673)

I_pu molecular function { GC0003R674

— 1 binding actty ( GO:0005458 )

i protemn binding actwty { GO:0005515 %

g transcription factor binding actiwty ( G000 134

1 tranzerption cofactor actimty ( GOO003712)

= transcription co-activator actvity { GO000E713 Y

T itranscription resulator activity ( GOO0E0525

1 transciption cofactor activity { GOD00E7 127

— transcription co-activator actvity { GO:0003713 )

Child terms @

cAMPE response element bindine protein binding activity
lirand-dependent nuclear receptor transcription co-activator activity

Interpro Mappings_@

Lambdoid phaces reoulatory protem CIIT
Transcriptional coactivator pl15 (P24
Core binding factor, beta subuit

Common concurtent

assignments @

Term sgnificance Other Both This
reculation of transcrption from Pol I promoter 15% 178 44 153
transcription from Pol IT promoter 13% 225 46 153




Mapping GO terms to orthologs
using Blast and Evidence Code ISS

Submission Form _

MPsrch is a hiological sequence sequence comparison toal that implements the
true Smith and YWaterman algorithm. It runs a search an a HR/COMPAD cluster, _t"e_d ﬁ
using single and parallelized versions of the software. It allows an rigorous search |77 g
in a reasonable computational time. MPsrch utilises an exhaustive algorithm, which

is recognised as the most sensitive sequence comparisaon method available, whereas Blast and
Fasta utilize a heuristic one. As a consequence, MPsrch is capable of identifying hits in cases
where Blast and Fasta fail and also reports fewer false-positive hits.

YOUR EMAIL SEARCH TITLE RESLILTS DATABASE PROGRAM

| [Sequence [interactive = | |swall =1 [mPsrch_pp =]
TABLE FPAM GAP GAFOFPEM GAFPEXTEMD

[unseT =] | [ioo [14 [onsET [unseT |

APMMOTATION STYLE SORT SUIMMARY ALIGMNMEMNTS
no T |Edinburghj |scnrej 20 - 20 -

Enter or Paste a Protein Seguence in any format:

M33APSPCGTSE SPPSPPSMNST TTTRFFFRPASAF FPTTPISFFRF :J

FP3TIFPTSFFF S5RSTPSAFF [=1n]
PIFFTPITFPFG SPFFLPOQFSF FPAFTTFGIFFR

APVTFFPTENF FFPSVPGPFPSHN PSREGGISPREFP 1z0
F3ZP3PPSP3 SDGLITGWVWY GIAIGGVALL

VIVTLICLLC EEERREDEED AYYWFFFPFPFF 150
GPEAGGPYGG QOQOQOQWRQONA TPPIDHVVTS

LPPPPEAFSF PROPPPPPFF PFM3I33GEID 240
YTIDRPFVLPPP SPGLVLGF3E STFTYEELALR

ATHNGFIEANL LGQGEFGYVH EKGVLPIGEEW 300

=l
Upload a file: Browse... | Reset |




Mapping GO terms to orthologs
using Blast and Evidence Code ISS

SUMMARTES
e
Fe=ult Juery

No. Seocore Match Length DE ID Description Fred. No.
1 5561 100.40 647w E  Q3ARH1 Feceptor protein kinas 0O.00=400
2 4597 g54.5 652 3 RAPITWYES Arig24550. O.00e+00
3 4597 c4.5 652 £ QALv4s Protein kinase-1like pr 0O.00e=400
4 4590 S54.3 652 3 RAPSTVVES Arig24e00. O.00e+00
= 4620 4.3 652 2 Q294JZ6 Frotein kinase-1like pr 0.00e+00
o 2786 SoO.1 458 2 QSLEO3 SJomatic embryogenssis 1.462-277
i 2754 439.5 597 2  QSWOES Futative receptor prot 4.46e-274
t] 2651 q7.7 B33 2 QIEZNOS Hypothetical protein. F.2Ze-Z63
= 2647 47.6 394 2 Q54VF7 Putatiwve receptor prot 1.97e-262
10 2451 44.1 670 2 Q3GIEZS Putative serine/threon 3.99e-241
11 2424 43 .6 699 2 Q9XT9g Gimilar to somatic ewb 3.42e-238




Gene Association File

DR DB_Ohject_ID DB_Ohject Symbol [NOT] G0id DB:Reference(DB: Reference) Evidence With Aspect

SPTR 000505 [IMA3_HUMAN G0:0006886 GOA:interpro IEA P
SPTR 000505 [IMA3_HUMAN G0:0005634 GOA:spkw IEA C
SPTR 000505 [IMA3_HUMAN G0:0005643 PUBMED:9154134 TAS C

Importin alpha-3 subunit IP100012092 protein taxon:9606 20020920 SPTR
Importin alpha-3 subunit IP100012092 protein taxon:9606 20011011 SPTR
Importin alpha-3 subunit IP100012092 protein taxon:9606 20020630 SPTR

ftp://ftp.ebi.ac.uk/pub/databases/GO/goa/SPTR/




General GOA Status

] I ]
Electronic Manual
7% SPTR 2.5% SPTR
58579 species /68 species (313 in house)

>3 mill assoc. /30 539 proteins




Future of GOA

* GOA needs regular updating

* Regular GOA releases

 Continue cross referencing to GOA in EBI databases
* Develop new GO mappings and collaborations

* Develop web interface to allow complicated GO queries:

Which cytokines have been implicated in inhibition apoptosis?

Which G-protein coupled receptors have been implicated in
depression?
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Many Thanks

OBO Home Page: http://obo.sourceforge.net/
GOA Home Page: http://www.ebi.ac.uk/GOA
GO Home Page: http://www.geneontology.org

AmiGO: http://www.godatabase.org/cgi-bin/go.cgi
QuickGO: http://www.ebi.ac.uk/ego

Sourceforge: http://sourceforge.net/projects/geneontology/
Tutorials:

http://www.ebi.ac.uk/~camon/GOATutorial.htm (open in Explorer)
http://www.ebi.ac.uk/~dbarrell/goa/GOAflatfile Tutorial.html

Email GOA: goa@ebi.ac.uk
Email GO: go@genome.stanford.edu




