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FAQS

. “How can | use the GO to model my
functional genomics dataset?”

. “Not all of my genes/proteins have GO
annotation, how do | get more?”

. “Why Iisn’t my species represented in the
GO?”



FAQS

1. “How can | use the GO to model my
functional genomics dataset?”

Case study: chicken proteomics.

2. “Not all of my genes/proteins have GO
annotation, how do | get more?”

Case study: chicken microarrays.

3. “Why isn’t my species represented in the
GO?”
Your species and the GO annotation effort.



Case Study: Chicken Proteomics

FAQ: “How can | use the GO to model my
functional genomics dataset?”

1. Why I started using the GO.
2. Why and how | became a GO annotator.
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Why | started using the GO.

Need to know the function of all 3,602 chicken
proteins.

Google searches for the proteins name and
“function” continually found the GO pages.

Only 8% of my chicken proteins had any
functional GO annotation (even in our well-
studied model system).

Contacted GO to get more GO annotations...
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= Just a few explanatory notes about what | have been daing.

=

=We are using the Gl identifiers hecause we downloaded the NCEI

= nonredundant protein database and used it to search for our chicken
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Why | became a GO annotator...

Chicken GO annotations provided via EBI-
GOA Project

No dedicated effort to annotate chicken

The only way to get more GO annotation Is
for me to add it!

II]I::>GO Annotation training to
become a GO curator.



GO Training at MGI, Maine




[Version: 1.02]

Animals
Plants
Microbes

Parasites _

Search

Text

BLAST
Taxonomy
Gene Ontology

Proteogenomics

Tools

Downloads &

[Contact us)

Hel

Welcome to AgBase

AgBase is a curated, open-source, web-accessible resource for functional analysis of agricultural plant and animal gene products.
J Read more...

AgBase also provides [0ols for proteomic analysis and functional analysis using the GO.

Search AgBase

Select AgBase Database: ‘AQBESE E]

Browse By:

% |
»5electname fype |V|

Enter Multiple Queries (new line separated




Modeling a whole organ using proteomics: The avian bursa of Fabricius
Fiona M. McCarthy, Dr. 7* Amanda M. Cooksey ' NanWang <, Susan M. Bridges 2, G, Todd Pharr ', Shane C. Burgess '

1Depar1ment of Basic Science, College of Yeterinary Medicine, Mississippi State Liniversity, Mississippi State, M5, UISA
2Dlepartment of Zomputer Science and Engineering, College of Engineering, Mississippi State, M5, LISA

Comparison of Biological Process: Membrane Proteins

B-cells Stroma
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B endocytosis
Tmune response B proteolysis and peptidolysis
I ion/proton transport B signal transduction

H cell migration protein modification
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Case Study: Chicken Microarrays

FAQ: “Not all of my genes/proteins have GO
annotation, how do | get more?”

1. Tools for adding GO based on homology.
2. Getting involved: community annotation.



6;: qﬂ' http: /fwww.geneontology.org/GO. tools. shtml£annot >

W dhr IH Gene Ontology Tools l I

Tools for annotating genes or gene products using GO

+ GeneTools




vAoB Tools for adding GO &

AgBase Tools

[Version: 1.02]

AgBase provides tools designed to assist with the analysis of proteomics data and tools to evaluate experimental datasets using the GO.

Animals
Plants Proteomics Analysis

Microbes ProtIDer (ESTPlus, PIE Tool) [Available on request]
Parasites Enhances proteomics based on EST or EST assemblies by generating databases of matching highly homologous proteins.

IMPUT:
Funclional genomics data
(2.0, Microaray data)

The Proteogenomic Pipeline [Available on request]
The Proteogenomic Pipeline provides experimentally-based structural annotations at a complete genome level,

Gane proaucts with GO annotations

T GORe&vsver
axonom . . :
y Functional Analysis Using GO e it P
Gene Ontology NO GO annatatians
' GOProfiler
1 - o
Proteogenomics Summarizes existing GO annotations in AgBase. GOanna
BLAST output
ools 3
Gene products with arthologs
. . . ol & i'llerpre‘tdim\ and GO0 anmoiations
D loads & GO Annotation Pipeline of GOanna output
These tools may be used independently, or as a pipeline (shown below) to provide GO annotations for experimenta
ownloads h Is may b d independently, pipeli hown bel provid ions f peri I
Stat|st|cs Gene praducts with NQ orthologs OR
GORetriever with artbologs bed NQ GO annoltabions
Journal Returns AgBase GO annotations for a list of proteins IDs. :ﬁ:ﬁfﬂ:fﬁ:i;w + v
ﬁ'lglim:tnurs it »{ GO Summary file

Database |t .
Allows users to submit a list of protein or nucleotide IDs or a FASTA fle containing sequences and retums AgBase w0 sterature or speciafist knowiedge the [ ats visuslization
can be used to make GO annotalions #

Educational GoSlimViewer M
Resources Summarizes GO annotations for datasets using a GO Slim. Tﬂﬂ:ﬁ”ﬁ;ﬂ;’:?ﬂf‘“e”m M




Case Study: Chicken Microarrays

GO fanna

allow larger
searches by
returning
results via
email

modify to
accept Fasta
sequence
files

modify GOanna tool to assist with
GO annotation of microarrays:

***Note: Please enter a valid email address in order to obtain a link to your results

Program:
Email Address:
File to Upload:

Query Type:

Choose database:

Choose filter:
Expect:
Word Size:
Matrix:

Mumber of

Types of Evidence to Return:

‘blast: - Translated (6 frames) DNA query to protein database?[

Browse...

=Select D type [v]

All AgBase [A]
CCatfishGO (5
ChickGO

CowGO v

allow BlastX searches

] Low complexity
10

3

|B|_@5L_J|~.,152 [v] Gap ngtg:| Existence: 11 Extension: 1 [V]

Descriptions: |3 Alignments: |3
IC IDA IEA IEP I1GI
IMP IPI 1S5 NAS ND

RCA TAS MR



A | B | ¢ | b | E F | ¢ | H | o+ [ g | ¥ | ¢ I v | N | o | P | a |l rR |
1 |Contig_11378.1 | Chick
2 EMP2_HU Epithelial r 246 1.00E-64
3 UniProt  |P54851  EMP2_HUMAN GO:00032: PMID: 899t TAS P cell proliferation IPI000038 protein 9606 944/2003 PIMNC
4 UniProt  |P54851 EMP2_HUMAN GO:001680!PMID 888 TAS C integral to membrane  IPI0000SS protein 9606 9/4/2003 PIMNC
5 QEBHHZ_F Epithelial n 232 3.00E-60
5 QA54814_M Epithelial r 231 6.00E-60
7 |Contig_12369.1 Chick
8 QBNS28_HCDMA FL. 98 6.00E-20
9 QBJON1T_FACAD 10 938 6.00E-20
10 QENAPZ_FCDMNA FL. 96 2.00E-19
11 |Cortig_8035.2 | Chick reformat output to a GEO style
12 COMDI_H COMM dor 275 3.00E-73
13 Q3MIET_R COMM dor 274 4 00E-73
14 Q53FRS_HCOMM dor 272 2.00E-72
15 |Contig_145 1 Chick
16 ERP29_ChEndoplas 447 8-125
L | A | B | C | o | e | F | & | H | 1 | J [FRE] L | M | N
1 |EST Contigs Matching Gene Products BLAST Statistics O Cellular ComponeiO Molecular FunctioO Biological Preoces
Sequence ID UniProtKB Accession UniProt Name query length match length alignment Score Eval GO ID GO Term GO ID GO Term GO ID GO Term Man
Contig_1 13781 Po4851 Epithelial membrane protein 2 2055 167 118168 (T0%) 246 1 00E-64 GO 00180 integral to membrans 000082 cell proliferatic
Contlg_145.1 FE1628 Endoplasmic reticulum protein £ 2026 225 2287228 (99%) 447 e-125 GO 00057 endoplasmic reticulum, endoplasmic reticulum
Contig_145.1 P30040 Endoplasmic reticulum protein E 2026 261 181/259 (69%) 363 1.00E-99 GO:00057 endoplasm GO:00037: protein dis GO:00064: protein folding
54
Summary of GO Annotations of Del-Mar 14K Array
Mumber of Contigs with Protein 1D 9.587 68.23973 . )
Number of Contigs with CC GO Terms 1982 1410777 prioritise chicken
Mumber of Contigs with MF GO Terms 2576 18.33582 protein matches with
Mumber of Cantigs with BP GO Terms 2331 16.59193
no annotation for
Number of Singlets on Del-Mar 14K Array 3034 % of singlets with Protein ID/GO Terms future GO
Mumber of Singlets with Pratein 1D 1400 46.1437
Mumber of Singlets with CC GO Terms 354 11.66777 annotation
Mumber of Singlets with MF GO Terms 263 8.668425
Mumber of Singlets with BP GO Terms 297 9.789057



Adding GO via Homology

Rapidly gives “breadth” of coverage.

GO annotation based on homology adds
general or “higher order” GO functions.

GO annotation based on homology does
not add direct functional annotation for the
species of interest.

Manual annotation of the literature
provides detalled, species specific GO
annotations.



AgBase

[Version: 1.02]

Animals
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Microbes
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Text
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Taxonomy
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Community Request and Submissions

Members of the agricultural research communities can submit their own GO annotations to AgBase or request that a particular protein be annotated by the
AgBase curators, To request that a protein be annotated, fill out the User Information, the Gene Product Information, and the Literature Evidence
sections below. If you would like to submit an annotation to the AgBase database, all three sections above and the Optional Information must be
completed.

T Community Annotation:
~ bridging the gap between
Email address/Login:

~ functional genomics and
- trained GO annotators.

Additional information regarding these fields can be found here.

* - Denotes a required field.

Gene Product Information:

m|
*Database: | sPlease select |s¢|

Databaze Copyright & Missizzippi State University, Permission to use the information contzined in this databaze was given by the researchers/institutes wha contributed or publizshed the information. Users of the databas
are zolely responsible for compliance with any copyright restrictions, including those applying to the author abstracts. Documents from this server are provided "AS-13" vathout any warranty, expressed or implied.

You are AgBase visitor no. 8725



Your Species and the GO

FAQ: “Why Isn’'t my species represented In
the GO?”

1. Finding out more about your species In the
GO.

2. GO educational resources.
3. GO annotation training.



Your species & the GO

Species directed GO annotation efforts:

RAg3asE
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Animals
Plants
Microbes

Parasites

Search

(2

BLAST
Taxonomy
Gene Ontology

Proteoenomics

Tools

Downloads &

[Contact usN

Welcome to AgBase

AgBase is a curated, open-source, web-accessible resource for functional analysis of agricultural plant and animal gene products.
Read more..,

AgBase also provides [00ls for proteomic analysis and functional analysis using the GO.

Search AgBase

Select AgBase Database: ‘AQBBSE E]

Browse By:

o |
‘>belentnamet¢pe L

Enter Multiple Queries {new line separated)
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*  GOProfiler

AgBase

[Version: 1.02]

Animals GOProfiler provides a summary of the GO annotations available in AgBase. The user provides a species (taxon id) and GOProfiler displays the number of GO

Plants associations and the number of annotated proteins for that species. The results are listed by evidence code and a separate list of unannotated proteins is also
provided.

Microbes
Parasites
Enter Taxon ID: 9913 ' (e.q. 9031)
Text use Taxonomy Browser to find the taxon ID for a species
BLAST Subm
Taxonomy Our AgBase GoProfiler Summary Page for taxonomy: 9913

Gene Ontology
Proteogenomics

Number Of Annotated proteins

G O P rofl Ie r Number Of assigned annotions

Number Of unannoted proteins

summarizes the
number of GO -
annotations 148 -

Evience Code Number of Annotations

available based on 5 :

GO evidence codes. —

IPI 56 a5




GO Educational Resources

AgBase Educational Resources

The following material has been prepared by members of AgBase and includes seminars and tutorials about GO annotation. They are presented here to
encourage agricultural researchers to learn more about how to use the GO and its associated computational tools to add value to their functional genomics

datasets.

We also suggest that users interested in GO visit the GO Consorfium Homepage Teaching Resources.

"MSU GO Annotation class notes"(Fall 2005)

"AgBase and the Ruminant Genomes: GOing towards greener pastures” (PAGXIV 2006)
"ChickGO Takes Flight"” (2005 GO User Meeting)

"The AgBase GO Annotation Tools" (2005 GO User Meeting)
"AgBase GO Toolkit: A Gene Ontology Annotation Toolkit for Large Scale Protein Datasets" (2005 Biocurator Meeting)

Search | |

L = the Gene Ontology (goms or protin name ] [0

Open menus

Home

FAQ

Downloads
Ontologies
Annotations
Database
Mappings to GO
Teaching Resources
Monthly Reports

Tools

Documentation

About GO

GO Teaching Resources

The following posters, tutorials and presentations have been prepared and used by members of the GO Consortium to educate
and disseminate information about the GO project. Please note that these items were written for specific events, and have not
subsequently been updated. Some of the material in the older files may not be representative of the current state of the
project. Please check the dates carefully and choose the newest relevant file.

Presentations
Tutorials
Posters

Sample Annotation Sets



GO Annotation Training

 AgBase: 2 week intensive GO annotation
training with MGI mentor group

GO now runs regular GO annotation training
courses

— focus on manual GO annotations
— 2007: Annotation Training Camp at TIGR



With Thanks To:

MG[ GO Consortium Member mentor

MGI: Judith Blake, David Hill, Mary Dolan, Harold
Drabkin

GOA: Evelyn Camon, Dan Barrell
GO Editorial Office: Jen Clark, Midori Harris

dictyBase: Rex Chisholm, Eric Just
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Plant Associated Microbe Gene Ontology
(PAMGO) / Institute of Digital Biology - AgBase.

Booth 206



