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Exploring GO Resources with AmiGO

The Gene Ontology is a controlled vocabulary of terms to describe gene product
characteristics in the domains of localization and function. Databases using GO
terms to annotate their genes and gene products can submit their annotations to
the GO consortium where they are made freely available for other users to
download and utilize. In this tutorial, you will learn how to browse and search
the GO and the gene product annotations made using GO terms.

This tutorial uses the AmiGO browser (http:/ /amigo.geneontology.org)

developed by the GO Consortium; there are also many other GO browsers,
developed by outside groups, that can be used (see
http:/ / www.geneontology.org / GO.tools.browsers.shtm)

AmiGO Home Page —A Quick Search

The AmiGO home page provides a simple search interface.
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¢ Enter the term ‘carbohydrate metabolism” and click ‘submit query’.

The query results will show all the terms that include the string ‘carbohydrate
metabolism’.

¢ Click on the first term, ‘carbohydrate biosynthetic process’.


http://amigo.geneontology.org/
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The first thing on each line can be either a[*], Hor a . icon. [ can be used to
expand a node, showing all the children of the selected term. 5] can be used to
deselect a term, closing the node. Finally, = means that the term on that line has
no children. The next thing on each line can be either a @ or @ icon, which
represent, respectively, a part_of or is_a relationship. Following each term is a
number in parentheses. This shows the total number of gene products that have
been annotated to this term or to a more specific term below this in the GO tree.

Browsing and searching GO and its
annotations

This part of the tutorial will show you how to browse and search the Gene
Ontology and the annotations made using its terms.

* Return to AmiGO (http://amigo.geneontology.org); in the top toolbar, click

on ‘Browse’.

You will see the Gene Ontology graph with the three ontologies: biological
process, cellular component and molecular function.
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You can navigate the tree by clicking on the + and — icons at the start of each line.
+ expands a node, showing all the children of the term.
— closes the node, hiding the children.
* means that the term on that line has no children.


http://amigo.geneontology.org/

Each term gets one horizontal line.
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The ®:iand M icons represent the relationship of the term to its parent, either “is
a” or “part of” the parent term.

The GO term identifier and term name can be clicked to get a more detailed view
of the term, including the definition and all genes and gene products annotated
to the term.

Following the term ID and name is a number in parentheses. This is the total
number of genes manually annotated to this term and its children. Electronic
annotations (evidence code IEA) are not shown for two reasons: there are large
numbers of these annotations, and they are deemed lower quality as they have

not been checked by a human.

Terms may be followed by the # icon. Clicking this icon will bring you to a pie
chart which displays the percentage of gene products annotated to each term
below that selected. Clicking on a term itself will also give you the pie chart.

* Open the nodes biological process -> metabolic process -> catabolic process

How many annotations does catabolic process have?
Does this number include IEA annotations?

Click on catabolic process. What relationship does regulation of catabolic
process have to its parent catabolic process?

Clicking on a term name or ID opens the term detail page.
* Click on ‘regulation of catabolic process’.
The term detail page shows all the information available about the term: the term

name and ID, any synonyms it might have, the term definition, its position in the
GO structure, references to external databases, and the gene products associated



Advanced Search AST seard Bro . Help

Search GO [G0:.0009554 % Terms  © Genes or proteins [ Exact Match

regulation of catabolic process

Term information % Term lineage #  External referances % Term associations =

Term Information

Accession  co.g009394

Ontology biological process

Synonyms  o..ct: requlation of breakdown
exact: regulation of catabolism
exact: regulation of degradation

Definition Any process that modulates the frequency, rate, or extent of the chermical reactions and pathways
resulting in the breakdown of substances. [source: GOC:go_curatars]

Comment

MNaone

Back ta top

Term Lineage

Filter tree view H

Set filters
Remove all filters

Data source

Filter Gene Product Counts "Terrn Yiew Option

g Terrn ancestors . Termn parents, siblings and children

all 1 all [219941] {Graphical Wiaw!

© ©0:0008150 ¢ biological_process [140556] Wiew in tree
© G0:0065007 : biological regulation [203583] browser
€ S0:0050789 ¢ requlation of biological process [18539]
© G0:0019222 : regulation of metabalic process [10001]
© GO:0009894 : regulation of catabolic process [86]
© G0:0008152 @ metabolic process [55902]
€ 500009056 ¢ catabolic process [4604]
E G0:0009894 : regulation of catabolic process [86]
B G0:0019222 ; requlation of metabalic process [10001]
© GO:0009894 : regulation of catabolic process [86]

Back to top

External References

Mane,

with that term. Note that children of the selected term are not shown.



You can click on “Graphical view” for an alternate representation of the tree
structure.

* Using the ‘search box’ at the upper left, search for the term cytokine
secretion. It will open in a new window.

aovanue.. Search search Browse Help

G0 Terms [ Genes or proteins [ Exact Match Submit Huery

Term Search Results

in field(s) term name, SYynonyms

& results for

Filter search results &

Ontolagy Set filkers

Al -

Biclogical Process Famave all filtars
Cellular Component

b clecular Function

Term Ontology

icytokine isecretion: ; GO:D050663  [oron de]  [wen assccaions biological
process

icytokine! isecretion] during immune response ; GO:0002374  [orow de1] [vien aeccaion] bialogical
process

negative regulation of icytokine; secretion: ; GO:O0507 10 [orow del] [vew assecaions] biological
process

biological
process

negative requlation of icytokine! isecretion; during immune response ; GO:0002740

* Now click the top term, ‘cytokine secretion’, to open the term lineage; that is,
all the terms above it in the tree are shown in this view.

What are the parents of cytokine secretion and what are the relationships
between cytokine secretion and its parents?

For more info on the contributing databases see the Gene Ontology Consortium

member list on the web site
(http:/ /www.geneontology.org/GO.consortiumlist. shtm]) and the
acknowledgements page

(http:/ /www.geneontology.org/GO.acknowledgements.shtm).

e Now click on the number next to the term “cytokine secretion’; in this case, on
the [42]. A new page will open. Beneath the term information are the annotations,
the genes or gene products assigned the selected term.
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The first column is the gene or gene product symbol and name; clicking on the
name will take you to the AmiGO gene product detail page, which shows the
information held in the GO database about that gene product, including all its
GO annotations and the peptide sequence (if available). By clicking on the left
box and creating a check for the gene, you can then forward the FASTA protein
sequence stored in the database to a BLAST search. We will do this at the end of
this tutorial.

The second column is the data source that submitted the annotation (e.g. FlyBase,
SGD, UniProt), and clicking on this takes you to the detail page at the source’s
website. The boldface term, such as ‘gene’, indicates the entity (real thing) that
is being annotated (associated with a GO term).

The third column is the evidence code for the association; when underlined,
clicking on the evidence code brings up the source reference used to make the
association.

The fourth column links to the biomedical literature from which the annotation
was curated. In the case of PubMed IDs, this will link to PubMedCentral.

The final column has the name of the GOC resource group that generated this
annotation.

You can choose to view the annotations to the term itself or to the term and its
children.

* Go back to the cytokine secretion term detail page. From the drop-down
menu on the right, choose get “All associations with terms” and click ‘submit’.




How many gene products are annotated directly to cytokine secretion?

Note the filtering menus in the light grey box. You can also choose to filter
annotations by the database that supplied them, by the evidence code used in the
annotation and by species.

* Choose ‘MGI’ from the ‘datasource’ menu and click the ‘Submit Query’
button.

MGI stands for “‘Mouse Genome Informatics’, which is the M. musculus genome
database. By filtering on this datasource, only gene associations from MGI i.e. all
mouse are displayed in the gene list. This also works on the main page by using
the filter boxes on the left of the interface.

* Shut the popup window and return to the main page.

Searching with AmiGO

We have already used the search box to search by a GO term. Now we will
search AmiGO using a gene product name

At the top of the page there is a search box. GO terms or associated gene

products can be searched by checking the “terms” or “gene products” boxes
respectively.

* Type ‘grim’ into the search box, and select “Genes or proteins’.
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The results list displays all gene products containing the text “grim”, and the
name of the external database which the gene product is from.

Why is the gene Ndufal3 returned by the search with the gene symbol / name
‘grim’ ?

Click on the first gene ‘grim’ from the Drosophila melanogaster database. Scroll
down the page to see all the gene products that are returned by this search.
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Notice that one of the rows of annotaton reads ‘not’ nurse cell apoptosis. This
means that the reference cited provides experimental information that the ‘grim’
gene is explicitly not involved in this process. This information is reported by
scientists and reflected in the annotation when a gene product is expected to be in
involved in a particular function or process, but is shown not to be. The
expectation may arise from overall sequence similarity to other genes that do
have a particular function are or involved in a particular process.
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Perform another search by gene product name. This time search for the FlyBase
gene product name ‘Buffy’

How many GO terms is the FlyBase gene product “Buffy” associated with?

* Do a search for your favorite gene product.

What gene did you search on?
Did you find this gene represented in AmiGO?
How many GO terms have been used to annotated this gene?
Does this gene need additional functional annotation in the GO system?

If your favorite gene product is missing critical information that you are aware
of, you can contact the GO with suggestions for annotation. Go to the top menu
bar in AmiGO and select the ‘Help’ button. Down the left menu of the Help
page, click on ‘HelpDesk’. Here you can contribute to the GO by sending in
information about your favorite gene. Be sure to include:



Gene ID [from MOD, EntrezGene or UnitProt]

Gene Symbol or Name

Publication [PubMed ID] with experimental data
Suggestions [GO:ID and /or GO term] for GO annotation

Thank you.
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Return to the AmiGO main page (http://amigo.geneontology.org) and expand
the term biological process to view its children. Choose ‘MGI’ from the
‘datasource’ menu on the left-hand side and click ‘Submit Query’. Now click
the pie icon that now appears next to biological process.

This displays the annotation totals from MGI (mouse) as a pie-chart. The terms
included in the chart can be changed by expanding and collapsing nodes.

BLAST in GOdb =GOst

GOst is the Gene Ontology BLAST server, which allows you to blast a protein


http://amigo.geneontology.org/

sequence against all gene products that have a GO annotation. All the groups
that contribute GO annotations to the AmiGO database also contribute a protein
identifier for the gene product. This is used to create BLASTable database
integrated with the GO annotations.

Return to the main AmiGO page and click “BLAST” (at the top of the page).
Enter the UniProt accession number Q61337 into the top box and click submit.

This performs a Blast search of the protein sequence of Q61337 against the GO
database, and returns the top hits, with their GO annotations.

What is the top hit? What GO terms are associated with them?

Thank you for completing this GO tutorial using the AmiGO browser. We hope
you have found this useful. Please send suggestions and comments to the GO
help desk (use the link from AmiGO or email gohelp@geneontology.org). We
need your help as much as we hope we can help you. Cheers!



	AmiGO Home Page —A Quick Search
	Browsing and searching GO and its annotations

