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‘Gene Groups’ in FlyBase

Example report

Summary of Gene Group data (FB2019_02):

Total number of groups 1,031

Number of genes in groups 6,279

- as % of all genes 35%

- as % of protein-coding genes 45%



Drosophila melanogaster enzymes

Sources of enzyme data:

- Gene Ontology annotations
- Enzyme Commission annotations
- Protein domains
- Primary literature
- Specialist databases
- Orthologs



Method



Summary of improvements to date

Enzyme class
(EC number)

#Genes before 
analysis

#Genes 
after 
analysis

Genes added / 
removed

GO annotations 
added/removed

Oxidoreductases (1.-.-.-) 616 649 72 / 39 90 / 13

Transferases (2.-.-.-) 1,382 - - -

Hydrolases (3.-.-.-) 1,877 - - -

Lyases (4.-.-.-) 121 130 23 / 14 14 / 8

Isomerases (5.-.-.-) 97 104 13 / 6 20 / 2

Ligases (6.-.-.-) 112 121 27 / 18 26 / 13

Data in FlyBase:



Case study: ligases

Before 
(FB2017_05)

After 
(FB2018_05)

# Genes from GO search 112 121

● # false positives 18 0

● # false negatives 27 0

# Genes in Gene Group n/a 121

Data in FlyBase:



Ligases - false positives/negatives

Cause #false positives #false negatives

Incorrect relationships within the GO 1 38

Uncurated primary literature 23

Erroneous computational GO annotations
(UnitProtKB-Keyword2GO, PAINT, InterPro2GO)

16

Erroneous manual GO annotations 15

Database asynchrony - expected 6 3

Erroneous/missing EC/keyword annotations in UniProtKB/Swiss-
Prot

7 1

No EC number equivalent to a GO term 8

GO annotation pipeline not used in source 4

Incorrect EC numbers submitted to INSDC 3

Database asynchrony - unexpected 2



Example of data flow

FlyBase GenBank ENA UniProtKB QuickGOGO IEA 
pipelines

GO



Take-home messages

1. Described an effective (low throughput) method for reviewing & improving 
enzyme annotations

2. No single database/approach gives accurate/comprehensive answer
a. Same query, different results

3. Some discrepancies are expected, but others are avoidable
a. Databases should better indicate their data sources/versions/policies
b. New/additional checks could help to reduce discrepancies

4. Primary sources and third-parties share responsibility for accuracy

5. Essential that biocurators give feedback on core resources (e.g. GO, UniProt)
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