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What is an annotation?

GO
Term
An annotation 1s a statement that a gene product ...
...has a particular molecular function /

...1s involved in a particular biological process
...1s located within a certain cellular

component Evidence
...as determined by a particular method Code

...as described in a particular reference.\‘ Reference

Smith et al. determined by a direct assay that Abc2 has protein
kinase activity, 1s involved in the process of protein
phosphorylation, and 1s located in the cytoplasm.




Anatomy of an annotation

Object (previously mentioned)

GO Term from most recent GO
— GO Term Qualifier (optional)

 NOT, Co localizes with, or Contributes to
Evidence Code : IDA, IP1, IMP, 1IEP, IGI, ISS, IEA,
TAS, NAS, or IC

— FEvidence Code Qualifier (required for some codes)
» Used in combination with IPI, IMP, IGI, and ISS
— Seq ID or DB _ID required.
Reference: literature or database specific reference
— DB ID or PMID



Getting the GO
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GO Evidence Codes

Code | Definition

IEA Inferred from Electronic Annotation

NAS Non-traceable Author Statement

TAS Traceable Author Statement

ND No Data Use with annoiation to unknown
IDA Inferred from Direct Assay M I
*1PI Inferred from Physical Interaction annotated
*IGl Inferred from Genetic Interaction

IMP Inferred from Mutant Phenotype

IEP Inferred from Expression Pattern

*IC Inferred from Curator

*ISS Inferred from Sequence Similarity




Annotation Strategies

e Electronic (IEA)
— Good for first pass

* Usually based on some sort of sequence
comparisons (but use ISS if paper based)
— IP2GO (InterPro to GO
— SPTR2GO (SwissProt to GO)

e Manual (literature)



[iterature selection

e A paper is selected for GO curation of a
mouse gene product if:

— A paper gives direct experimental evidence for
the normal function, process, or cellular

location of a mouse* gene product (IDA, IMP,
IGG, IPI).

— A paper gives direct experimental evidence for
the normal function, process, or cellular
location of a non-mouse gene product AND
the paper presents homology data to a mouse
gene product (ISS)




Annotation process

e READ the full papers!

— Abstracts alone can be very misleading

e Quite often, the species are not specified.
Sometimes a paper uses human, mouse and rat
interchangeably , or uses human for one gene and
mouse for a different one.



Example Annotations



blishing Group http://immunol.nature.com
ARTICLES

Direct inhibition of Bruton’s tyrosine
kinase by IBtk, a Btk-binding protein

Weimin Liu', lleana Quinto'?, Xueni Chen', Camillo Palmieri', Ronald L. Rabin?,
Owen M. Schwartz?, David L Nelson® and Giuseppe Scala'?

Published online: | October 2001, DOI: 10.1038/mi718

Bruton’s tyrosine kinase (Btk) is required for human and mouse B cell development. Btk deficiency
causes X-linked agammaglobulinemia (XLA) in humans and X-linked immunodeficiency in mice.
Unlike Src proteins, Btk lacks a negative regulatory domain at the COOH terminus and may rely on
cytoplasmic Btk-binding proteins to regulates its kinase activity by trans-inhibitor mechanisms.
Consistent with this possibility, IBtk, which we identified as an inhibitor of Btk, bound to the PH
domain of Btk. IBtk downregulated Btk kinase activity, Btk-mediated calcium mobilization and
nuclear factor-kB-driven transcription.These results define a potential mechanism for the regulation
of Btk function in B cells.

* Abstract suggests that this paper demonstrates that [btk
—Binds to a protein kinase
—Inhibits kinase activity
—Inhibits calcium mobolization
—Inhibits transcription




Harald Drabkin  3:56:0
Paper shows guite nicely
that Itk binding to Btk
inhibit's Btk kinase activi

Evidence used for process and function

Gene Ontology Browser

Term Detail
GO term: protein tyrosine kinase inhibitor activity
GO id: G0:0030292
Definition: Stops, prevents or reduces the activity of a protein tyrosine kinase.

Number of paths to
term: 3

mdenotes an 'is-a’ relationship
@denotes a 'part-of' relationship

rﬂlJp http:/immunol.n

d ] Gene_Ontology ..
@molecular function
@menzyme regulator activity Use mOSt SpeCIfIC term
@enzyme inhibitor activity .
Sl akinase inhibitor activity DOSSlble
9 Gene Ontology Browser I

: Term Detail
O term: negative regulation of protein amino aicid phosphorylation
O id: G0:0001933
efinition: Any process that stops, prevents or decreases the rate of addition of phosphoric groups to amino acids

within a protein.

umber of paths to
erm: 21

enotes an ‘is-a' relationship
enotes a 'part-of' relationship Both ID A

ene_Ontology
@biological process
acellular process
meellular physiological process
mcellular metabolism
meellular macromolecule metabolism
acellular protein metabolism
aprotein modification
@protein amino acid phosphorylation
@regulation of protein amino acid phosphorylation
@mnegative regulation of protein amino aicid phosphorylation [GO:0001933] (0 genes, 0

annotations)

apositive regulation of protein amino acid phosphorylation
aregulation of peptidyl-tyrosine phosphorylation +




Gene Ontology Browser

‘7
: Term Detail
GO term: protein kinase binding
GO id: GO:0019901
Definition: Interacting selectively with a protein kinase, any enzyme that catalyzes the transfer of a phosphate group, usually

from ATP, to a protein substrate.

Number of paths to
term: 1

wdenotes an 'is-a’' relationship

@denotes a 'part-of' relationship . .
Both Btk and 1Btk have protein

Gene_Ontolo . . s o

ﬁ;molecu?gr function blndlng aCtIVIty tO eaCh Othel‘, IPI

wbinding .
sprotein binding evidence code
menzyme binding
wkinase binding
@protein kinase binding [GO:0019901] (24 genes. 26 annotations)
@JUN kinase binding

omitogen-activated protein kinase binding +

oneuronal Cdc2-like kinase binding

oprotein kKinase A binding

oprotein kinase G binding

were tested as a positive controls? . Cé3 denotes the positive clone selected by
screening a lymphoblastoid B cell cDMA library with a region of Btk encompassing
the PH,TH, SH3 and SH2 domains [Bik-(PH-5H2)] used as a bait. "B-galacicsidase
activity is expressed as i-Gal units.




Figure 5. IBtk down-egulates the
intracellular Ca* fluxes in B cells
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GO term:
Synonym:
Synonym:
Synonym:
Synonym:
Synonym:
GO id:
Definition:

Number of paths
to term:

Gene Ontology Browser
Term Detail

release of sequestered calcium ion into cytoplasm

calcium ion (Ca2+) mobilization

calcium mobilization

release of sequestered calcium ion

release of sequestered calcium ion (Ca2+)

release of stored calcium ion (Ca2+)

GO0:0051209

The process by which calcium ions sequestered in the endoplasmic reticulum or mitochondria are
released into the cytoplasmic compartment.

8

@denotes an ‘is-a' relationship
@denotes a 'part-of' relationship

Gene_Ontology

@biological process IDA eVidence COde

ocellular process

annotations)

acellular physiological process

ocell homeostasis
mcell ion homeostasis
mcation homeostasis
adi-, tri-valent inorganic cation homeostasis
mcalcium ion homeostasis
olight-induced release of internally sequestered calcium ion (Ca2+)

erelease of sequestered calcium ion into cytoplasm [GO:0051209] (0 genes, 0

@sequestering of calcium ion
amvacuolar calcium ion homeostasis

H L

= L




Unstimulated

ene Ontology Browser
Term Detail

O term: cytoplasm

O id: GO:0005737

Definition:  All of the contents of a cell excluding the plasma membrane and
nucleus, but including other subcellular structures.

umber of
= aths to
erm: 1

rdenotes an 'is-a’ relationship
rdenotes a 'part-of' relationship
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@chromosome +
@cilium +
@cyclin-dependent protein kinase holoenzyme complex +
@cytoplasm [GO:0005737] (2629 genes. 3510 annotations)
@acetyl-CoA carboxylase complex +
@acidocalcisome

ulation of Btk activity.

results are consistent with the requirement of membrane association
for activated Btk* and indicate a functional role for IBtk in the reg-

rels showed al
and IBtk (Fig.
the DIC image
le two proteins
tzin complex to
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Sharing Annotations

The Gene Association File



Annotation Sharing
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Graphical View
® GO:0008150 : biological_process ( 109503 )

@ G0O:0005575 : cellular_component ( 98453 )

® GO:0003674 : molecular_function ( 108120 )

@

@

@

 Amigo Browser:
http://www.godatabase.org

— A GO browser that tracks contributed
GO annotations across species.

— Uses annotation sets supplied in a
specific format.




[aXala)

[lsoftware version: $Revision: 1.21 §
Idote: B1/67/2065 $
|

! from Mouse Genome Datobase (MGD) & Gene Expression Dotobose (GWD3

!
MGI

The Gene Association files

_| gene_association.mgi

MGI 21913914 BE1ARAGFEZR ik GO :ARLG74E MGI:MGI 1354194 IEA F RIKEN cONA BS1APAGFAZ gene gene taxon :18A%98 ZRA41227 SWALL
MGI MGI 21913914 BE1ARAGFEZR ik GO0 :ARAS1GS MGI:MGI 2429377 155 INTERPRO: IPRAB1GEL F RIKEN cDNA BS1EAAGFAZ gene gene toxon :1AA%A ZRAA3AZZ21 MGI
MGI MG 1915914 AG1AAAGFEZR 1k GO :BEASTET MGIsMGI 24293577 153 INTERFRO; [PREBAES1L F RIKEN cDMA BG1EAAGFEZ gene gene taxon ; LAaSE ZRA3AZZ1 MGI
MGI MGI 21914656 AG1AAAGTASR 1K GO :AE16AZ1 MG :MGL 2429377 TAS C RIKEN cDNA BE1EERGIAS gene gene taxon ;18698 ZRA3AZEL MGI
MGI MGI 21923562 BR1IARAGO1I4R 1k GO :AE1EAZ1 MG :MGL 12429377 TAS C RIKEN cDNA BE1EERE0L4 gene geng taxon : 18898 ZRA3AZZL MGI
MGI MGI 21918915 BE1ERATCZAR K GO0 :AELEAZ] MG :MGL 2429377 TAS C RIKEN cDNA BE1EEATCZL gene HSPCA13| p18 gene taxon s 1EESE 2RA3E221 MGI
MGI MGI 21915462 BE1ARATHETR Ik GO :AR1EAZ1 MGI:MGL 2429377 TAS C RIKEN cONA BS1EPATHAT gene gene taxon :18A%98 ZRAZEZZL MGI
MGI MGI 21915675 BE1ARATNEIR K G0 :ARAEEZE MGI:MGI 1354194 IEA F RIKEN cONA BS1ERATNAS gene B23AZ12B15Rik  gene toxon :1AA%E ZAR41227 SWALL
MGI MGI 1915575 BE1EEATHESR K G0 ;BEEERZE MGL:MGL 2152895 IEA F RIKEN cDMA BELEEETNAS gene B23821ZB15R1k  gene taxon:18a%g ZBR41227 SWALL
MGI MGI 21915575 AE1AAATHESR Ik G0 :BE1EAZL MGI:MGI 1354194 IEA P RIKEN cDNA BE1EEATHNAS gene B23Az1ZB15R1k  gene taxon : 1AA%E ZRA41ZET SWALL
MGI MG 21918575 AG1AAATHNEGR Ik G0 :AE1RAZL MGI:MGI 2152095 IEA F RIKEN cDNA BE1EEATNAS gene Bz3A21ZB1RR1k  gene taxon : 1Aa%9E ZRA41Z27 SWALL
MGI MGI 21915575 BE1ARATHNESR K GO0 2 ARAT264 MGI:MGI 2152895 IEA P RIKEN cDNA BELEEATNAS gene B23A212B15R1k  gene taxon s 1AE%E 2RR41227 SWALL
MGI MGI 21923561 BE1AAATPESRiK G0 : ARA4336 MGI:MGT :1354194 IEA F RIKEN cDNA BE1EEATPAS gene 176aa19066R1k  gene taxon :1AA%E 2RA41227 SWALL
MGI MGI 21923561 BE1ARATPESR ik GO :ARAZETE MGI:MGI 2429377 155 INTERFPRO: IPREE1E5A| INTERFRO : IPREAZ464  F RIKEN cDNA BE1IEAATRES gene 17ABE190AGRk  gene taxon s 18898 2AAZAZZ1 MGI
MGI MGI 21923561 BE1ARATPESR ik GO : ARASAZE MGI:MGI 2429377 155 INTERFRO: IPREG141A| INTERFRO : IPREAZ464  F RIKEN cDNA BE1IEAATRES gene 17ABE190AGRk  gene taxon s 18898 2AAZAZZ1 MGI
MGI MEI 19235681 Bo1EEaTPEER 1K GO ;8883677 MGL:MGL 2429377 153 INTERFRO; IPREBEZ3E F RIKEN cDMA BG1EEETPES gene 1788819085k gene taxon: 18898 ZBE3E221 MGI
MGI MGI 21915571 BE1AAATRL4R 1k G0 :BA16AZ1 MGI:MGI :1354194 IEA C RIKEN cDNA BE1EEATPL4 gene 119ABA4EAIR 1k | ORF11 gene taxon :1Aa%E ZRAR41Z2T SWALL
MGI MBI 21915571 BR1AAATRI4Rk GO :AE1EAZ1 MGI:MGI 12152895 IEA C RIKEN cDNA BE1EEATRL4 gene 119ABA4EAIR 1k | ORF11 gene toxon s 1Ba%a 2RR41227 SWALL
MGI MG 21915R565 BE1ARASALAR K GO0 :AELEAZ] MGI:MGI 2445234 155 UniProt :QaWW43 C RIKEN cDNA BE1EEESALE gene APH-1b  gere taxon s 1EESE ZRA31ARZ MGI
MGI MGI 219156565 BE1ARASALAR K GO0 :AFAEE1S MGI:MGI 2152895 IEA F RIKEN cONA BE1ARASALE gene APH-1b  gene taxon :18A%98 ZRA41227 SWALL
MGI MGI 219156565 BE1ARASALAR K GO0 :ARASZ233 MGI:MGI 2445234 155 UniProt :0aWwW43 F RIKEN cONA BE1EAASALA gene APH-1b  gere toxon :1AA%E ZRAZ1ARZ MGI
MGI MGI 219156565 BE1ARASALAR K GO :AR1G435 MGI:MGI 2445234 155 UniProt :QaWw43 P RIKEN cONA BS1EAASALA gene APH-1b  gene toxon :1AA%E ZRAZ1ARZ MGI
MGI MGI 21915665 AG1AAASALAR 1k GO0 :BEA1G5E6 MGI:MGI 2675249 IMP P RIKEN cDNA BE1EEASALE gene APH-1b  gene taxon ;18698 ZRA31AAZ MGI
MGI MG 21918665 AG1AAASALAR Ik G0 : BR43AE5E MGI:MGI 2152095 IEA F RIKEN cDNA BE1EEASALE gene APH-1b  gene taxon ;18698 ZRA41Z27 SWALL
MGI MGI 21922656 BR1ARASL1AR Ik GO :AE1EAZ1 MG :MGL 12429377 TAS C RIKEN cDNA BE1EEASL1E gene geng taxon : 18898 ZRA3AZZL MGI
MGI MGI 219133608 BE1ARRYBZZR 1k GO0 :AEARTES MG :MGI ;2429377 155 UniProt 014582 C© RIKEN cDNA BS1EEAIEZZ gene gene taxon s 1EESE 2RA3E221 MGI
MGI MGI 219133688 BE1ARAYBZZR1k GO0 :ARAG T34 MGI:MGI 2429377 155 UniProt 014832 C© RIKEN cONA BS1EAAIBZZ gene gene toxon :1AA%E ZRA3AZZ1 MGI
MGI MGI 219133688 BE1ARAYBZZR1k GO : ARAGS1A MGI:MGI 2429377 155 UniProt 014832 P RIKEN cONA BS1EAAIEZZ gene gene toxon :1AA%E ZRA3AZZ1 MGI
MGI MGI 19133608 BolEEa9EZZR 1k G0:eelelos MGL:MGL 2429377 153 UniProt 014582 P RIKEN chMA BOLEBEIEZZ gene gene taxon:18a%g Zeazazzl MGI
MGI MGI 219133688 BAE1AAAYEZZR 1k GO0 :BEA1EAL MGIsMGI 24293577 153 UniProt 014582 P RIKEN cDNA BE1EAEIEZZ gene gene taxon : 1AA%E ZRAZEZZL MGI
MGI MGI 219133608 AG1AAAYEZZR 1k G0 : BRAGEEE MG :MGI 2429377 153 UniProt:014582 P RIKEN cDNA BG1EAEIEZZ gene gene taxon : 1Aa%9E ZRAZAZZL MGI
MGI MGI 21913365 BE1ARRSDETR K GO0 :ARARG34 MGI:MGI 21354194 IEA C RIKEN cDNA BE1ERASDAT gene 6A3A419K1ER1k  gene taxon s 1AE%E 2RR41227 SWALL
MGI MBI 21913365 BE1AAAADETR ik G0 :AEA3723 MGI:MGT :1354194 IEA F RIKEN cDNA BE1AEASDAT gene 6A38419K1ER1k  gene taxon :1AA%E 2RA41227 SWALL
MGI MGI 21913365 BE1ARASDETR ik GO :ARAZ723 MGI:MGI 2152895 IEA F RIKEN cONA BS1ARASDAT gene 6A3A419K1ER1K  gene toxon :1AA%E ZAR41227 SWALL
MT MCT =404 232EF GEAARAOMEATID L 0 = ARES 207 MCT MCT =4 2E4404 TE L =] DTVER _~Diklh G BAAONET  asns FRIAAA QKA EDG L P =TT +oavemn s AROE AR 2T ShiALL

15 column tab delimited text file



Anatomy of a gene association file

Column | Content Example

1 DB SGD, MGI

2 DB_ODbject ID MGI:1234568

3 DB_Object_Symbol Gras3

4 GO_ID Qualifier NOT, co_localizes_with, contributes_to
5 GO_ID GO:0001515

6 DB_Ref PMID:234567

7 Evidence_Code IDA, etc.

8 With/From

9 GO_aspect P (process), C (component) F (function)
10 DB_Object_Name Grasshopper 3 homlog

11 DB_Object_Synonym Locust III, 0122345E12Rik

12 DB_Object_Type Gene, transcript, or protein

13 Taxon taxon:4932

14 Date 20050101

15 Assigned_by DB (usually same as column 1)




Some Special Cases



Annotate to finest granularity

1
© GO:0008150 : biological_process ( 109503 )
@ G0O:0009987 : cellular process ( 38756 )
@ GO:0050875 : cellular physiological process ( 29773 )
@ G0O:0008151 : cell growth and/or maintenance ( 26014 )
@ G0O:0016043 : cell organization and biogenesis ( 7958 )
@ G0:0007028 : cytoplasm organization and biogenesis ( 4610 )
@ G0O:0006996 : organelle organization and biogenesis ( 3716 )
@ G0O:0007010 : cytoskeleton organization and biogenesis ( 2740 )
@ G0:0030029 : actin filament-based process ( 938 )
@ G0O:0030036 : actin cytoskeleton organization and biogenesis ( 870 )
@ G0:0030047 : actin modification (3) <«
@ GO:0007582 : physiological process ( 70981 )
@ GO:0050875 : cellular physiological process { 29773 )
@ G0O:0008151 : cell growth and/or maintenance ( 26014 )
@ G0:0016043 : cell organization and biogenesis ( 7958 )
@ GO:0007028 : cytoplasm organization and biogenesis ( 4610 )
@ G0O:0006996 : organelle organization and biogenesis { 3716 )
@ GO:0007010 : cytoskeleton organization and biogenesis ( 2740 ) <«
@ G0:0030029 : actin filament-based process ( 938 )
@ G0O:0030036 : actin cytoskeleton organization and biogenesis ( 870 )
@ G0:0030047 : actin modification (3 ) €—
@ G0O:0008152 : metabolism (41395)
@ G0:0043170 : macromolecule metabolism ( 17198 )
© G0:0019538 : protein metabolism (12856 )
®|G0:0006464 : protein modification (4726 ) <— |
@® GO:0030047 : actin modification (3) ¢

Annotating to GO:0030047 automatically annotates to all of its
parents; thus a product is annotated to both protein modification
AND cytoskeleton organization




GO Does not annotate substrates

* A gene product that has protein kinase
activity is also involved in the process of
protein phosphorylation

* The protein that gets phosphorylated 1s
NOT involved 1n the process of protein
phosphorylation.



Qualifiers

e GO Term Qualifiers e Evidence Code

- “NOT” Qualifiers
e Can be used with any — Sequence ID (for ISS)
term — Protein ID (for IPI and
— “contributes_to” protein binding)
. Elileiii(;r molecular — Mutant ID (for IMP)
— “co_localizes with” - Gene (for IG])

e Used with cellular — GO ID (for IC)

component



The “not” GO Term Qualifier

ALS2_1018-1657 (final 0-1.6 uM) (Fig. 4B). Both ALS2_1018-
1657 and human ALS2CL revealed the protein concentration-
dependent Rab5-GEF activities with approximately eightfold
lower dissociation constant with human ALS2CL (ALS2_1018-
1657; ~25nM vs. human ALS2CL; ~200nM). However, mouse
ALS2CL did not show any significant Rab5-GEF activities at
any concentrations of the protein (Fig. 4B).

3.6. Interaction of ALS2CL and Rab5
To examine whether the ALS2CL proteins directly interact
with Rab35, we conducted the in vitro binding assays using the

FLAG-M2 pull-down experiments. The amino-terminally
FLAG-tagged ALS2_1018-1657, human ALS2CL, and mouse
ALS2CL were immunoprecipitated in the presence of re-

combinant Rat Nete 11/15/2004 & GDP or
G T t Harold Drabkin 1:43-47 PM
=l Authors show that altheugh the human ALS2CL has Rab.

GEF activity (GO:0017112), the mouse protein does not.
Therefore, a NOT GO:0O017112 can be assigned based
on direct assay (DAY




The ‘contributes _to’ qualifier

Contributes_to: An individual gene product that is part of a complex can be
annotated to terms that describe the action (function or process) of the
complex.

This practice is colloquially known as annotating 'to the potential of the
complex’.

This qualifer allows us to distinguish the individual subunit from complex
functions e.g. contributes_to ribosome binding when part of a complex but does
not perform this function on its own.

All gene products annotated using 'contributes_to' must also be
annotated to a cellular component term representing the complex that
possesses the activity.

Only used with GO Function Ontology

http://www.geneontoloqgy.org/GO.annotation.html




GO:0005515 Protein Binding

GO term: protein binding

Synonym: protein amino acid binding

GO id: GO:0005515

Definition: Interacting selectively with any protein or protein complex (a complex of two or more

proteins that may include other nonprotein molecules).

e Used to annotate a gene product as being able to bind
another protein

— If the target protein 1s known, then use the IPI evidence
code and the UniProt identifier in the “with” field.

— If the target 1s not known, then use the IDA evidence code.

* The gene product being annotated does not have to

be a protein 1tself: €g. Rpph1, ribonuclease P RNA component
H1, has protein binding activity (GO:0005515)



MGl Accession ID: MGL2156126
J Number; J. 736359
Other Accession IDs:

s 21634895 (MEDLIME)
s 11687586 (FubMed)

Title: RGC-32 increases p34CcDC2 kinase activity and entry of aortic smooth muscle
Authors: Eadea T; Niculescu F; Soane L, Foshrink M, Sorana H; Rus %, Shin kL, Ru?
Journal: J Biol Chem
@® | Yolume: 277
Issue: 1
Date: 2002 Jan 4
Year: 2002
Pages: 502-5
Review Status: Peer Reviewed
IIT UIC IIUIT ITIIUUDSU UL ZAIITOIIT

Biolod

Cellu

MGl Accession ID: MG 2154458

J Number: | 730652

Title: Gene Ontology Annotation by the MGI Curatorial Staff
Authors: Mouse Gename Informatics Scientific Curators
dJournal: Mot Applicable

Yolume:

Issue:

Date: 2001 Dec

Year; 2001

Payes:

Review Status: Reviewed by MG Editorial Staff

MGI

curates
Orthology

Abstract:

The sequence consensation that permits the establishment of orthology between mouse and rat or rmouse and
human genes is a strong predictor of the consenvation of function for the gene product across these species.
Therefore, in instances where a mouse gene product has not been functionally characterized, but its hurman or
rat orthologs have, Mouse Genome Informatics (MG curators append the GO terms associated with the
orthologous genels) to the mouse gene. Only those GO terms assigned by experimental determination to the
ortholog of the mouse gene will be adopted by MG1. GO terms that are assigned to the artholog of the mouse
gene computationally (i.e. IEA), will not be transferred to the mouse arthalog. The evidence code represented #2178 1
by this citation is Inferred by Sequence Similarity (155.)




IMP:Inferred from mutant

phenotype

 Mostly used in inferring function from knock-out

mice

Symbol Shh

Name |sonic hedg
1D | MG198297

Category
Biological Process
Biological Process
Biological Process
Biological Process
Biological Process

Biological Process

e [Usest

Associated Phenotype Controlled Terms

HOmOzZygous mice displiay:

embryonic lethality: shorthy befare hirth
reduced brain size

reduced spinal cord size

absent eye structures: age of onset E11.5
growth retardation: age of onset E15.5 a
absence of limbs: absence or fusion of distal Abnormal branchlng
absence of snout

absence of mouth <@—— .

heart abnormalities Of SubmandlbUIar
abnormal lung

abnormal kidney 1 d
abnormal foregut g aIl
absent floor plate

absence of craniofacial bones

absence of vertebrae

absence of ribs: 5-6 rib cartilages remain




Inferred from Curator (IC)

Used where an annotation is not supported by any evidence,
but can be reasonably inferred by a curator from other GO
annotations, for which evidence is available.

The ‘with’ field is required, and is populated by a GO id
using the same reference

Example: Ref. 1 shows that a gene product has chloride channel
activity (G0O:0005254:) by direct assay (IDA). A curator can then
add the component annotation ‘integral to membrane’
(G0O:0016021) using the IC evidence code and put GO:0005254
in the “with” field.

Caution: The IC evidence code should not be used for
something obvious. For example, if a gene product is being
annotated to the function “protein kinase activity” (GO:0004672)
by IDA, then it is also involved in the process “protein amino acid
phosphorylation” (GO:0006468) by the same experiment (IDA).



Unknown v.s. Unannotated

* GO has three terms to be used when the curator
has determined that there 1s no existing literature
to support an annotation.

— Biological_process unknown GO:0000004
— Molecular_function unknown GO:0005554
— Cellular_component unknown GO:0008372

e These are NOT the same as having no annotation
at all.

— No annotation means that no one has looked yet.



http://www.geneontology.org/GO.annotation.html
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Description

This document describes the use of GO terms for annotating gene products. It will be more useful if you first read the introductory documentation and usage guide for more general background information about the
GO project and how the ontology works. The GO Evidence Codes guide contains additional essential information for annotation.

Collaborating databases annotate their gene products (or genes) with GO terms, according to two general principles: First, annotations should be attributed to a source; second, each annotation should indicate the
evidence on which it is based.

The Annotation Conventions section contains guidelines; they apply to all annotation methods and are particularly useful for manual literature-based annotation. The Annotation File Format section describes the
content of the "gene association files" {i.e. association between a database object and a GO term) in which annotation data are stored. A forthcoming section will describe different Computational Annotation
Methods that have been used by various contributing databases.

Annotation mailing list

All Consortium annotators should subscribe to the GO annofation mailing list, which provides a forum for the discussion of annotation style and specific use questions. To subscribe, please email annotation-
request@geneontology.org and include the word 'subscribe’ in the body of the message. Previous messages are available in the GO annotation mailing list archive. Specific annotation queries can be submitted to the
SourceForge annotation tracker. For general queries about annotation, please see the GO annotation guide or email the GO mailing list.
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GO Annotation Conventions

Database objects (the level of attribution)

Because a single gene may encode very different products with very different attributes, GO recommends associating GO terms with database objects representing gene products rather than genes. At present,
however, many participating databases are unable to associate GO terms to gene products, and therefore use genes instead. If the database object is a gene, it is associated with all GO terms applicable to any of its
products. See the Annotation File Format section for more information.

References and evidence

= Every annotation must be attributed to a source, which may be a literature reference, another database or a computational analysis.
= The annotation must indicate what kind of evidence is found in the cited source to support the association between the gene product and the GO term. A simple controlled vocabulary is used to record evidence:

IMP  inferred from mutant phenotype

IGI  inferred from genetic interaction [with <database:gene_symbol[allele_symbol]>]

1ol nfered from phvsical inferaction with <dafabaseipratein name>1




