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Metabolic pathway resources for Drosophila



Metabolic pathway resources for Drosophila (Nov 2023)

KEGG Reactome BioCyc (FlyCyc)

# fly pathways 88 ~200 227

# fly genes 1,285 1,177 972

Method Orthology Orthology Functional annotation

Last updated n/a n/a ~15 years ago

Integrated with FlyBase? No No No

➔ Difficult to compare
➔ When do so, there are significant discrepancies
➔ None are based on current functional (GO) data in FlyBase



Metabolic annotation using the Gene Ontology (GO)
Three aspects of the GO:

- Molecular Function (MF)
e.g. 6-phosphogluconolactonase activity (GO:0017057)

- Biological Process (BP)
e.g. pentose-phosphate shunt (GO:0006098)

- Cellular Component (CC)
e.g. cytosol (GO:0005829)

GO terms include cross-references:

id: GO:0017057
name: 6-phosphogluconolactonase activity
xref: EC:3.1.1.31
xref: RHEA:12556

id: GO:0006098
name: pentose-phosphate shunt
xref: KEGG_PATHWAY:map00030
xref: Reactome:R-HSA-71336
xref: MetaCyc:PENTOSE-P-PWY

Therefore, we can use the GO to annotate metabolic genes, build pathways, and 
improve & inter-relate existing resources.

http://flybase.org/reports/GO:0006098
http://flybase.org/reports/GO:0006098
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Summary statistics

# genes reviewed ~4,500

# verified as enzyme-encoding ~3,750

# non-enzyme-encoding ~700

# newly annotated enzymes in FlyBase ~500

Summary of enzyme annotation review (FB2023_06)

Collate all known/predicted 
Drosophila enzymes

Select enzyme (sub)class 
(~100 genes)

Improve GO annotations and 
produce list of verified enzymes

Evaluate and cross-check 
annotations/assertions



Enzyme improvements in FlyBase



Enzyme improvements in FlyBase

~750 enzyme gene group reports



Update FlyCyc



Updated FlyCyc links at FlyBase



GO-Causal Activity Models (GO-CAMs)

● Manually curated models connecting individual GO annotations to form 
pathways

● Tissue/context-specific pathways
● Actively in use by Model Organism Databases and UniProt
● Already available at the Alliance of Genome Resources website



Metabolic Pathways at the Alliance and FlyBase
General Information
Name Gluconeogenesis # members 27
Description
Description Gluconeogenesis results in the formation of glucose from 

noncarbohydrate precursors, such as pyruvate, amino acids and 
glycerol.

References
Key GO term gluconeogenesis
Related pathways

Trehalogenesis
Pathway Diagram(s)

Members
Gene symbol GO Molecular Function EC# Refs

Fbp fructose 1,6-bisphosphate 1-
phosphatase activity

EC:3.1.3.11 Refs….

Pcb pyruvate carboxylase activity EC:6.4.1.1 Refs….
etc
Metabolites
Name CHEBI ID Other pathways
pyruvate CHEBI:15361 TCA cycle
oxaloacetate CHEBI:16452 TCA cycle
etc
External links

GO-CAM        FlyCyc         Reactome         KEGG

References

http://flybase.org/reports/GO:0042132
http://flybase.org/reports/GO:0042132
http://flybase.org/reports/GO:0004736
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