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ALLIANCE

of GENOME RESOURCES

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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Compile all data within Metabolic Pathway reports in FlyBase

Pathway: GALACTOSE CATABOLISM

B-D-galactose
FB2025_083, released July 24, 2025

FlyBase Metabolic Pathway Report List

¢ 3'-PHOSPHOADENOSINE 5'-PHOSPHOSULFATE (PAPS) BIOSYNTHESIS (4 genes)
e CARBOHYDRATE METABOLISM (80 genes)
o CHITIN BIOSYNTHESIS (2 genes)
CHITIN CATABOLISM (12 genes)
FRUCTOSE BIOSYNTHESIS (4 genes)
GALACTOSE CATABOLISM (6 genes)
GLUCONEOGENESIS (15 genes)
GLYCOGEN BIOSYNTHESIS (5 genes)
GLYCOGEN CATABOLISM (3 genes)
GLYCOLYSIS (12 genes)
NUCLEOTIDE-SUGAR BIOSYNTHESIS (30 genes)
s CMP-N-ACETYLNEURAMINATE BIOSYNTHESIS (3 genes)
= DE NOVO GDP-FUCOSE BIOSYNTHESIS (4 genes)
u |GALACTOSE CATABOLISM (6 genes) :
= GDP-MANNOSE BIOSYNTHESIS FROM GLUCOSE (7 genes)
= GDP-MANNOSE BIOSYNTHESIS FROM MANNOSE (5 genes)
= UDP-GLUCURONATE BIOSYNTHESIS (3 genes)
= UDP-N-ACETYLGLUCOSAMINE BIOSYNTHESIS (9 genes)
= UDP-XYLOSE BIOSYNTHESIS (3 genes)
o PENTOSE PHOSPHATE SHUNT (7 genes)
= PENTOSE PHOSPHATE SHUNT, NON-OXIDATIVE BRANCH (4 genes)
= PENTOSE PHOSPHATE SHUNT, OXIDATIVE BRANCH (3 genes)
o TREHALOSE BIOSYNTHESIS (2 genes)
o TREHALOSE CATABOLISM (2 genes)
e COFACTORS, CARRIERS AND VITAMIN METABOLISM (58 genes)
HEME BIOSYNTHESIS (11 genes)
IRON-SULFUR CLUSTER ASSEMBLY (20 genes)
Mo-MOLYBDOPTERIN COFACTOR BIOSYNTHESIS (7 genes)
NAD(+) BIOSYNTHESIS VIA THE SALVAGE PATHWAY (9 genes)
UBIQUINONE BIOSYNTHESIS (14 genes)
e ENERGY METABOLISM (119 genes)
o GLYCEROPHOSPHATE SHUTTLE (3 genes)
o MALATE-ASPARTATE SHUTTLE (6 genes)
o OXIDATIVE PHOSPHORYLATION (89 genes)
o
o

Galm1
Galm2

General Information

GALACTOSE CATABOLISM
GALCA
2024-11-20

Symbol
Date last reviewed

Description
Description

Species D. melanogaster
FlyBase ID FBgg0002056
Number of members 6

a-D-galactose

Galactose is predominantly catabolized via the Leloir pathway into glucose 1-phosphate and UDP-a-D-galactose. Glucose 1-
phosphate can be used for glycolysis after its conversion to glucose 6-phosphate by Pgm1 while UDP-a-D-galactose is a
precursor for glycosaminoglycan synthesis and lipid and protein glycosylation. (Adapted from FBrf0234321.)

ATP
™

ADP + H* 4/
\

a-D-galactose 1-phosphate

Galk

y

Protein
glycosylation

Galml1, GalmlI2 and Galml3 are paralogs of Galm1 and Galm2 and are specifically expressed in testis. It is not clear if Galml1, GalmI2 and GalmI3 are
enzymatically active as the active site and/or the substrate binding residues are not conserved. As there is no functional information, Galml1, Galml2 and
Galmi3 are not included in the gene list.

UDP-a-D-glucose

Lipid
glycosylation

Source Material The GALACTOSE CATABOLISM Gene Group has been compiled using the following publication(s): Sanders et al., 2010 .

Gale

Biological Process
Cellular Component

galactose catabolic process via UDP-galactose, Leloir pathway
cytosol

—— UDP-a-D-galactose

Glycosaminoglycan

CARBOHYDRATE METABOLISM biosynthesis |
NUCLEOTIDE-SUGAR BIOSYNTHESIS |

GO Causal Activity Model (GO-CAM)  /

Members (6) 2 Glycogen biosynthesis — a-D-glucose 1-phosphate
For all members: _View Orthologs _Export to HitList _Export to Batch Download
(6 members) (Show All | 20 100] | < |I > |

Source Material For Membership  Other Pathways

Parent group(s)

Pgm1

\/

a-D-glucose 6-phosphate

[Reset] [Export vJ [Show/Hide Columns v]

Symbol {

Filte

Gale

GO Molecular Function (Experimental)

UDP-N-acetylglucosamine 4-epimerase activity
UDP-glucose 4-epimerase activity

Filter... Filter... Filter... Filter...

Glycolysis

UDP-galactose 4'-epimerase (Sanders et al., 2010)

(o)
O
O
(o)

Galk Galactokinase galactokinase activity (Sanders et al., 2010)

Galm1 Galactose mutarotase 1 (FlyBase, 2024-)

Galm2 Galactose mutarotase 2 (FlyBase, 2024-)

UDP-glucose:hexose-1-phosphate Version 21/11/2024

Galt Galactose-1-phosphate uridylyltransferase urklylyltransferase activity

(Sanders et al., 2010)

enzyme - connecting pathway(s)

PYRUVATE DECARBOXYLATION TO ACETYL-COA (10 genes)
TRICARBOXYLIC ACID (TCA) CYCLE (17 genes)
¢ GLYCOCONJUGATE METABOLISM (100 genes)
CHONDROITIN SULFATE PROTEOGLYCAN CATABOLISM (3 genes)
DOLICHYL-PHOSPHATE MANNOSE BIOSYNTHESIS (3 genes)
HEPARAN SULFATE PROTEOGLYCAN CATABOLISM (7 genes)
PROTEIN N-GLYCOSYLATION (43 genes)
= DOLICHOL-LINKED OLIGOSACCHARIDE BIOSYNTHESIS (26 genes)
= ENDOPLASMIC RETICULUM N-GLYCAN TRIMMING (4 genes)
= GOLGI N-GLYCAN DIVERSIFICATION (9 genes)
= GOLGI N-GLYCAN TRIMMING (4 genes)
PROTEIN O-GLYCOSYLATION (46 genes)
CHONDROITIN SULFATE PROTEOGLYCAN BIOSYNTHESIS (8 genes)
HEPARAN SULFATE PROTEOGLYCAN BIOSYNTHESIS (13 genes)
PROTEIN O-FUCOSYLATION (3 genes)
PROTEIN O-GALACTOSYLATION (2 genes)
PROTEIN O-GLUCOSYLATION (3 genes)
PROTEIN O-GalNACYLATION (12 genes)
PROTEIN O-GIcNACYLATION (3 genes)
PROTEIN O-MANNOSYLATION (6 genes)

GLYCOGEN BIOSYNTHESIS
GLYCOGEN CATABOLISM

Pgmi1 Phosphoglucomutase 1 phosphoglucomutase activity (FlyBase, 2024-)

External Data
Other resource(s)

galactose catabolic process via UDP-
galactose, Leloir pathway

Note: The Drosophila pathways shown at these resources are computed using different methods. They may therefore differ from the manually curated and verified pathway
shown above.

UDP-glucose:hexose-1-phosphate
uridylyltransferase activity

FlyCyc: D-galactose degradation | (Leloir pathway)

Reactome: Galactose catabolism

KEGG: Galactose degradation, Leloir pathway

Synonyms and Secondary IDs

@ References (3)

Publication Types A Filter Q

All publications &)

Research paper @)

Sortby  Year (descending) ¥

FlyBase, 2024-, FlyBase annotation of D. melanogaster metabolic pathways.
FlyBase annotation of D. melanogaster metabolic pathways. [FBrf0260879]

FlyBase, 2014-, FlyBase Gene Group information.

FlyBase analysis
e FlyBase Gene Group information. [FBrf0225556]

Sanders et al., 2010, Dis. Model Mech. 3(9-10): 628--638
UDP-galactose 4' epimerase (GALE) is essential for development of Drosophila melanogaster. [FBrf0211672]

—’ direct positiva constitutively upstream
regulation/activation
I direct negative
regulation/inhibition

L] -} indirect positive regulation

upstream positive effect

upstream negative effect

—. has output

L] ' indirect negative regulation
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