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GO

Gene Ontology



When you are in the ENSEMBL browser on some human gene,
please note that on the left menu there are Gene Ontologies.

Gene-based displays
- Summary
Splice variants
Transcript comparison
Gene alleles
= Sequence
L Secondary Structure
= Comparative Genomics
— Genomic alignments
— Gene tree
— Gene gainfloss tree
— Orthologues
— Paralogues

— Ensembl protein families
‘ - Ontologies
— GO: Cellular component

— GO Biological process
— G0 Molecular function
— Phenotypes
B- Genetic Variation
Variant table
Variant image
Structural variants
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Gene: FH ENSGO0000091483

Description fumarate hydratase [Source:HGNC

Location Chromosome 1: 241 497 603-241 57
GRCh338:CM000663.2

About this gene

This gene has 3 transcripts (splice v
associated with 50 phenotypes.

Hide franscript table

Transcripts

Show/hide columns (1 hidden)

Name Transcript ID bp Protein Biotype
FH-201 | ENST00000366560.3 1797 510aa || Protein coding [

FH-202 ENST00000493477.1| 414 | No protein || Processed transcript
FH-203 ENST00000497042 1| 351 | No protein || Processed transcript

Summarv @


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

Click on the three terms and have a look

Ontologies are established and organized by the Gene Ontology Consortium
Project: Gene Ontology

Definition of controlled terms to describe genes

Gene Ontology

http://www.geneontology.org/



http://www.geneontology.org/
http://www.geneontology.org/
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Current release 2019-03-18: 45.007 GO terms | 6.265.373 annotations
1.140.892 gene products | 4.431 species
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THE GENE ONTOLOGWRESO U REE

GO Enrichment Analysis @
The mission of the GO Consortium is to develop a comprehensive, computational model of Powered by PANTHER
biological systems, ranging from the molecular to the organism level, across the multiplicity of
species in the tree of life.

The Gene Ontology (GO) knowledgebase is the world’s largest source of information on the functions of
genes. This knowledge is both human-readable and machine-readable, and is a foundation for
computational analysis of large-scale molecular biology and genetics experiments in biomedical research.

biological process

Hint: can use UniProt ID/AC, Gene Name, Gene Symbols, MOD

© Any @ Ontology ® Gene Product IDs
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Downloads Tools Documentation Projects About Contact

Welcome to the Gene Ontology website!
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The Gene Ontology project is a major bioinfarmatics initiative with the aim of staﬂdardizing the representation of gen!j
and gene product attributes across species and databases. The project prwings a controlled vocabulary of terms for

describing gene product charactenstics and gene product annotation data frl::rﬂ'(i,o Consortium members, as well asg, *
tools to access and process this data. Read more about the Gene Ontology...

L )
*“agpggunnnt®



Alm:
Biologists tend to use different names for the same
concept:

eq: translation vs protein synthesis

The Gene Ontology (GO) project is a collaborative effort to address
the need for consistent descriptions of gene products in different
databases.

- a unified (universal) vocabulary for biology

The GO project has developed three structured controlled
vocabularies (ontologies) that describe gene products and
defined logical relationships between them.




Ontology: vocabulary

The GO consortium has defined three different structured
vocabularies (ontologies):

*Molecular Function: elemental activity or task
DNA binding, catalysis of a reaction

*Biological Process:. broad objective or goal
mitosis, signal transduction, metabolism

*Cellular Component: location or complex
nucleus, ribosome

- @ biological_process
Today, March 29, 2019 EE} ® cellular_component €10

[} (® molecular_function EIErgL!




The ontologies are structured as directed acyclic
graphs, which are similar to hierarchies but differ in

that a child, or more specialized, term can have
many parents, or less specialized, terms.
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The vocabulary: relationships

The terms in an
ontology are linked
by different types of
relationships, like
Is_a and part_of.

Transcription,

DNA-dependent
«* 60:0006351

Transcription
initiation
60:0006352

Transcription
initiation from
Pol I promoter
60:0006261

®is_a
@ part_of

Transc.rip'rion from
8 Pol I promoter
o'  60:0006360

Transcriptio.n termination
from Pol I promoter
¢0:0006361




The vocabulary: true path rule

If the child term describes a gene product, then all
its parent terms must also apply to that gene

product.

Annotation to a certain

GO term implies annotation
to all the ancestors until the

root GO term.

e

Transcription,
DNA-dependent ®is_a

-.- GD :GDDﬁ 35‘1 . Purl*_of
'.‘ '..
Transcription .
initiation Transcription from
60:0006352 o Pol I promoter

,e0%5 60:0006360
H o .
L I. .

Transcription .

o
Pol I promoter :
. 60:0006261 60:0006361



The Vocabulary

Biological processes

Example DNA metabolism
DNA degradation— T ~ DNA recombination
COCY mei-9 Ligh
Ligd
DNA packagin L DNA repair
prctagns DNA replication REVS Rod1 Ligl
RNH35 Buil Reecl mied-9 Ligl
RWRT  RurS Ermld mns
mitochondrial Rrm2 hay
genome maintenance Rads1
DNA-dependent
DNA replication
mitochondrial ‘._’/ \b |
DNA-dependent DNA ligation
DNA replication CDCY DNA-ligl Ligl
DA A -.ili'.j; I7 ]'.:l'l:."'."f
pre-replicative complex
formation and maintenance
MCM2 Mem2 Mowmd2 E;,Ei‘:‘ Etm“ghﬂ“f'fml'gg
MCM3 Mcm3 Momd DNA o A pa
CDOSGMOMA Mewed Meomdd unwinding
COCIEMOMS Mems MOCAM2 lagging strand
MOMe Mot Moewida MCAI E]ungatiun
CDCH7/MCMT  Mcm? cocsymems DNA . DNA coC?
Orez  CDC46/MCM5 Priming ““““}t“:" DPBI1
_ MOME MOMZ leading strand P F'::LE
DROSOPHILA CDCH{MCM4 Momidd "’,”., \ vol-5 DEB1
o COCI6MOMS Memds DA pol- DDBIL
I mus MCM§ hay - POL2
COC47/MCM? Rad3l




Example molecular function

nucleic acid binding

\J
DMNA binding

¥

chromatin binding

MOM2 Mem2 Meond2

MOCMI Memd Meomd
CDCS4/MCML M4
CDC4E/MCMS Mema

MCMa Mo Memad &
CDCATIMOMT Mem7 Momd7?

lamin/chromatin
binding

- SACCHAROMYCLS
B prosorHILA

. MLIS

enzyme
heli / \‘_adenusfne
elicase triphosphatase
DMNA ATP-dEPEHdent DNA-dependent
helicase helicase adenosine
fay triphosphatase
mus3id Eaids?
ATP-dependent
DMA helicase
MOM2
MCM3
COCEMOME Ademdd
CRC4aMOMS

MCMe Mepede
COCATMCMY  Momd?




PAUSE



Cell component

Example

cytoplasm
DNA-lig 1

Memad
MMOMZ
MCM3
[ L
CDCH6/MCMS
MCM§
COC47IMEM7

Meomd4
Memid5

pre-replicative

cell

RNWNH35

nucleus

/ REVI DNA-liy 11
nucleolus |

a3
nucleoplasm

N

niiclear
membrane

complex
MCM2 Mcem2

MCM3E Mom3
COCS4MOME Momd
CDCLEMCMS  Mems

MCOME Mems Momds
COCAFMOMT  Mem? Meomd?

Memd?
Memd
Memidd

. SACCHAROMYCES
. DROSOPHILA

. MUS

alpha DNA pnlymerase
primase complex

delta DNA polymerase
CDC2 Poldl DNA pol-
Pold? musZiQ

DNA replication factor A complex

DNA replication factor C complex

t'epln:allnn fork

MCh2
MOCNG
CDC54MOM4
CDCA6/MOMS
MCMo
CINAZMOMT

origin
recognition
complex
ORC? Orc2 O




Ancestor Chart €3

Ancestor chart for GO:0006098

CO:0044237 K
cellular

metabolic
process

arganic
substance
metabolic

CO:0008091

CO:0006793

phosphorus generation of
metabolic precursor
process metabolites

CO:0055114

oxidation-redu
ction process

search term «pentose phosphate shunt»

A Isa > B
A Part of B
A Regulates B
A Pasitively regulates B
A Megatively requlates B
A Qecurs in B
Al Capableof  _|&
a ] Copateofpanof T

CO:0006739

MADP
metabolic
process

CO:0006795

phosphate-con
taining
compound

CO:0019637

organophosph
ate metabolic
process

carbohydrate
derivative
metabolic

glucose
G-phosphate
metabolic

MADPH
regeneration

CO:0006098

pentose-phosp
hate shunt

QuickGO - hitps:/ fweeenebiac uly QuickG0



GO does not include:

- Processes, functions or components that are unique to
mutants or diseases: e.g. oncogenesis
- Attributes of sequence such as intron/exon parameters
- - Protein domains or structural features or interactions
- Evolution and expression information
- Anatomical or histological features



Go back now to the first page of the Gene Ontology website:

http://geneontology.org/
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GENuggnlj;ggPGY About

«§ ONTOLOGY

The network of biclogical classes
describing the current best
representation of the “universe” of
biolagy. The molecular functions,
cellular locations, and processes gen
products may carry out.

1 GO Ontology Overview
[] Browse in AmiGO
& Download

Ontology

Annotations Downloads

(£ ANNOTATION

Statements, based on specific,
traceable scientific evidence, asserting
that a specific gene product is a real
exemplar of a particular GO class.

1 GO Annotations Overview
7 View in AmiGO
& Download

Help

GO Causal Activity Model {GO-CAM)
provides a structured framework to
link standard GO annotations into a
maore complete model of a biological
system.

1 GO-CAM Overview
] Browse GO-CAMs
& Download

ALLIANCE

0O v f

Tools to curate, browse, search,
visualize and download both the
ontology and annotations.
Bioinformatic Guides (Notebooks) and
simple AP| access to integrate GO into
your research.

1 GO Tools Overview
) GO APIs Guide
) GO GitHub


http://geneontology.org/

A «tool» to examine single genes and

gene groups Term Enrichment Service
(as, for example, when you have a

«gene expression profile» or a }w.

signature)

Your genes here...

biological process

AMIGO

Homo sapiens

http://amigo.geneontology.org/amigo -

Submit

Powered by PANTHER

Also see Statistics http://amigo.geneontology.org/amigo/base statistics



http://amigo.geneontology.org/amigo
http://amigo.geneontology.org/amigo
http://amigo.geneontology.org/amigo/base_statistics

Examples: choose a gene name

Go toseeitin:

NCBI Gene
ENSEMBL
UniProt

PDB

Gene Ontology

OMIM - https://www.ncbi.nlm.nih.gov/omim



https://www.ncbi.nlm.nih.gov/omim

Medicine

NIH — National Institutes of health
https://www.nih.gov/

oOMIM -
https://www.ncbi.nlm.nih.gov/omim

OMM site: https://omim.org/



https://www.nih.gov/
https://www.ncbi.nlm.nih.gov/omim
https://omim.org/

