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Several genome-scale metabolic models (GEMs) for Drosophila already exist. However, they all use computational, orthology-based approaches whilst ignoring high-quality functional 
annotation data curated by knowledgebases such as FlyBase. We are taking a bottom-up approach to build new Drosophila GEMs based entirely on manually verified Gene Ontology 
(GO) annotations. First, we systematically review/curate GO annotations for a given fly metabolic pathway, as defined in BioCyc, Reactome or the fly literature. We then use these 
annotations to construct pathway diagrams in the form of GO-causal activity models (GO-CAMs). Individual GO-CAMs are joined together based on shared reactions to form a 
network, ultimately forming the fly GEM. This work is made freely available to the research community via dedicated Metabolic Pathway Reports in FlyBase, and by presenting 
GO-CAMs on the GO Consortium and Alliance of Genome Resources websites. In parallel, we have used the improved GO annotation set for Drosophila enzymes to compute the 
entire fly GEM at BioCyc (FlyCyc). Taken together, these initiatives are generating the most accurate, detailed, and evidence-based metabolic models available for Drosophila. 
Importantly, our work will also provide a solid foundation for studying the metabolism of other insects of agricultural importance or that act as vectors of human disease.
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Curate a GO-CAM for each metabolic pathway… Shotgun computation of entire GEM: FlyCyc

FlyCyc is available at:
https://biocyc.org/organism-summary?object=DMEL
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FlyBase release FB2008_07 FB2023_06 FB2025_03

Genome annotation 5.10 6.55 6.64

# Genes 15,097 17,856 17,855

# Enzymes 3,504 2,273 2,277

# Enzymatic reactions 2,561 2,120 2,339

# Transporters 972 245 264

# Transport reactions 122 28 47

# Protein Complexes 6 0 309

# Pathways 227 316 320

…and connect them up

https://gtr.ukri.org/projects?ref=MR%2FW024233%2F1

