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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway 
annotations are authored by expert biologists, in collaboration with Reactome editorial staff and cross-
referenced to many bioinformatics databases. A system of evidence tracking ensures that all assertions 
are backed up by the primary literature. Reactome is used by clinicians, geneticists, genomics research-
ers, and molecular biologists to interpret the results of high-throughput experimental studies, by bioin-
formaticians seeking to develop novel algorithms for mining knowledge from genomic studies, and by 
systems biologists building predictive models of normal and disease variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 
HG003751), University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and 
the European Molecular Biology Laboratory (EBI Industry program).
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Galactose catabolism ↗

Stable identifier: R-HSA-70370

Compartments: cytosol

The main sources of galactose in the human diet are milk and milk products. The disaccharide lactose 
from these sources is hydrolyzed in the intestine to its constituent monosaccharides, glucose and 
galactose. Galactose is metabolized primarily in the liver in a sequence of three reactions that yield one 
molecule of glucose 1-phosphate per molecule of galactose. First, it is phosphorylated to yield galactose 
1-phosphate. Then, galactose 1-phosphate and UDP-glucose react to form UDP-galactose and glucose 1-
phosphate, and UDP-galactose undergoes epimerization to form UDP-glucose. In a reaction shared with 
other pathways, glucose 1-phosphate can be converted into glucose 6-phosphate (Holton et al. 2001; Elsas 
and Lai 2001).
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GALK1 phosphorylates Gal to Gal1P ↗

Location: Galactose catabolism

Stable identifier: R-HSA-70355

Type: transition

Compartments: cytosol

Cytosolic galactokinase (GALK1) catalyses the reaction of ATP and D-galactose to form ADP and D-
galactose 1-phosphate (Ai at al. 1995).

Followed by: GALT transfers UMP from UDP-Glc to Gal1P to form UDP-Gal
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GALT transfers UMP from UDP-Glc to Gal1P to form UDP-Gal ↗

Location: Galactose catabolism

Stable identifier: R-HSA-70361

Type: transition

Compartments: cytosol

Cytosolic galactose-1-phosphate uridylyltransferase (GALT) catalyzes the reaction of alpha-D-galactose 1-
phosphate and UDP glucose to form D-glucose 1-phosphate and UDP galactose (Reichardt & Woo 1991).

Preceded by: GALK1 phosphorylates Gal to Gal1P, GALE:NAD+ dimer reversibly epimerises UDP-Gal to 
UDP-Glc

Followed by: GALE:NAD+ dimer reversibly epimerises UDP-Gal to UDP-Glc, PGM:Mg2+ isomerise G1P to 
G6P
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PGM:Mg2+ isomerise G1P to G6P ↗

Location: Galactose catabolism

Stable identifier: R-HSA-70427

Type: transition

Compartments: cytosol

Cytosolic phosphoglucomutase 1 (PGM1) catalyzes the reversible conversion of glucose 1-phosphate to 
glucose 6-phosphate. Two PGM isoenzymes, both monomers, have been identified. PGM1 is the major 
form found in most tissues except erythrocytes, where PGM2 is abundant (March et al. 1993; Parrington 
et al. 1968; Putt et al. 1993). PGM2 also has substantial phosphopentomutase activity and its primary 
physiological in normal tissues in vivo is not clear. Cytosolic glucose 1,6-bisphosphate synthase (P-
GM2L1) also possesses phosphoglucomutase activity (Maliekal et al. 2007, Veiga-da-Cunha et al. 2008).

Preceded by: GALT transfers UMP from UDP-Glc to Gal1P to form UDP-Gal
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GALE:NAD+ dimer reversibly epimerises UDP-Gal to UDP-Glc ↗

Location: Galactose catabolism

Stable identifier: R-HSA-70369

Type: transition

Compartments: cytosol

Cytosolic UDP-galactose 4-epimerase catalyzes the interconversion of UDP-D-galactose and UDP-D-gluc-
ose (Schulz et al. 2004). The active form of the enzyme is a homodimer with one molecule of bound NAD+ 
per monomer (Thoden et al. 2000).

Preceded by: GALT transfers UMP from UDP-Glc to Gal1P to form UDP-Gal

Followed by: GALT transfers UMP from UDP-Glc to Gal1P to form UDP-Gal
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