
Welcome to GO: a User’s 
Perspective

Fiona McCarthy*, Nan Wang*, Susan 
Bridges** and Shane Burgess**

Institute for Digital Biology



FAQs

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

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

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



FAQs

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

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



Reference Accession Peptides (HitScore
#1 ALBU_CHICK Serum albumin precursor (Alpha-livetin) (Allergen Gal d 5) 113575 255 (244 6 1 2508.355
#2 APA1_CHICK Apolipoprotein A-I precursor (Apo-AI) 113990 94 (84 4 4 2 904.4369
#3 FIBA_CHICK Fibrinogen alpha/alpha-E chain precursor [Contains: Fibrinop 1706798 40 (37 1 1 0 386.3528
#4 Mol_id: 1; Molecule: Ovotransferrin; Chain: Null; Synonym: Conalbumin; He 1127086 34 (30 3 0 1 328.2493
#5 PB2 protein [Influenza A virus (A/chicken/Taiwan/7-5/99(H6N1))] 9954387 28 (0 22 3 2 204.7303
#6 C Chain C, Crystal Structure Of Native Chicken Fibrinogen 8569623 15 (15 0 0 0 150.3351
#7 I50711 complement C3 precursor - chicken 2118406 11 (9 2 0 0 0 106.3393
#8 TTHY_CHICK Transthyretin precursor (Prealbumin) (TBPA) 136463 10 (10 0 0 0 100.3767
#9 TIM2_CHICK Metalloproteinase inhibitor 2 precursor (TIMP-2) (Tissue inhib 3122960 13 (0 11 1 0 96.44643
#10 AAA6469 3645997 10 (9 0 1 0 0 96.43947
#11 MYH9_CHICK Myosin heavy chain, nonmuscle (Cellular myosin heavy cha 127759 14 (5 0 5 3 1 94.4
#12 S19188 myosin-V - chicken 104779 13 (4 3 3 2 1 92.33327
#13 FIBB_CHICK Fibrinogen beta chain precursor [Contains: Fibrinopeptide B] 399491 9 (8 1 0 0 0) 88.22259
#14 A Chain A, Crystal Structure Of Wild Type Turkey Delta 1 Crystallin (Eye L 14278427 12 (0 2 10 0 76.49026
#15 type I polyketide synthase AVES 2 [Streptomyces avermitilis MA-4680] 29827480 8 (6 1 0 1 0) 72.40443
#16 Hyperion protein, 419 kD isoform [Gallus gallus] 0 4582571 11 (0 5 3 3 0 70.23222
#17 vitronectin [Gallus gallus] ovirus 3] 1922282 7 (7 0 0 0 0) 70.21583
#18 CA36_CHICK Collagen alpha 3(VI) chain precursor 1345652 10 (3 2 3 1 1 70.21163
#19 paired-type homeobox Atx [Gallus gallus] I beta su 18252581 11 (0 4 5 1 1 68.6834
#20 I51298 transforming protein sno-N - chicken 2147397 7 (6 1 0 0 0) 68.24525
#21 TP2A_CHICK DNA topoisomerase II, alpha isozyme 13959708 7 (5 2 0 0 0) 66.27445
#22 ITA6_CHICK Integrin alpha-6 precursor (VLA-6) 124948 12 (0 5 1 4 2 66.25118
#23 glucose regulated thiol oxidoreductase protein precursor [Gallus gallus] 22651801 11 (1 3 4 0 3 64.65224
#24 spectrin alpha chain [Gallus gallus] rsor 1334744 9 (3 2 1 2 1) 62.33337
#25 ATP-binding cassette transporter 1 [Gallus gallus] 18028983 9 (2 3 2 1 1) 62.31025
#26 cone-type transducin alpha subunit [Gallus gallus] 11066401 8 (1 6 0 1 0) 62.15586
#27 condensin complex subunit [Gallus gallus] s] hick 26801168 12 (0 2 4 4 2 60.69801
#28 BA2B_CHICK Bromodomain adjacent to zinc finger domain 2B (Extracellul 22653663 8 (3 1 3 1 0) 60.14009
#29 ryanodine receptor type 3 [Gallus gallus]  1212912 9 (0 5 2 1 1) 58.38206
#30 type I polyketide synthase AVES 4 [Streptomyces avermitilis MA-4680] 29827484 7 (2 4 1 0 0) 58.30331
#31 structural muscle protein titin [Gallus gallus] n k 7024535 9 (0 5 2 0 2) 56.29744
#32 breast cancer susceptibility protein [Gallus gallus] 19568157 7 (4 1 1 0 1) 56.23917
#33 FAS_CHICK Fatty acid synthase [Includes: EC 2.3.1.38; EC 2.3.1.39; EC 1345958 8 (1 4 1 1 1) 54.35799

We identified 3,602 chicken 
B cell and stroma proteins.
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How do I turn this laundry list 
into a useful biological 

model? 



Why I 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…



mapping of identifiers to 
UniProt ACs

Assign GO 
evidence
code ISS

first round GO 
annotation 

UniProt
Identifiers

InterPro2GO

ACs mapped to 
UniProt ACs

transitive 
mappings



GO Chicken: 
From MudPIT to Swamp

Fiona M. McCarthy, Amanda M. Cooksey, G. Todd Pharr and 
Shane C. Burgess
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GO Users’ Meeting, 
Chicago 2004



Why I 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!

GO Annotation training to 
become a GO curator.



GO Training at MGI, Maine





Comparison of Biological Process: Membrane Proteins

ion/proton transport
cell migration

cell adhesion
cell growth
apoptosis
immune response 

cell cycle/cell proliferation cell-cell signaling
function unknown
development
endocytosis
proteolysis and peptidolysis

protein modification
signal transduction

B-cells Stroma



Apoptosis



Cell-cell Signaling



Case Study: Chicken Microarrays

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

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





Tools for adding GO



Case Study: Chicken Microarrays

allow BlastX searches

modify to 
accept Fasta
sequence 
files

allow larger 
searches by 
returning 
results via 
email

modify GOanna tool to assist with 
GO annotation of microarrays:



reformat output to a GEO style

prioritise chicken 
protein matches with 
no annotation for 
future GO 
annotation



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 detailed, species specific GO 
annotations.



Community Annotation:
bridging the gap between 
functional genomics and 
trained GO annotators.



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:





GOProfiler:
summarizes the 
number of GO 
annotations 
available based on 
GO evidence codes.



GO Educational Resources



• 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

GO Annotation Training
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