
Fructose biosynthesis

Cameselle, JC., D'Eustachio, P., Hill, DP., Jassal, B., Ribeiro, JM.

European Bioinformatics Institute, New York University Langone Medical Center, Ontario Institute for Cancer 
Research, Oregon Health and Science University.

The contents of this document may be freely copied and distributed in any media, provided the authors, plus the 
institutions, are credited, as stated under the terms of Creative Commons Attribution 4.0 International (CC BY 4.0) 

License. For more information see our license.

This is just an excerpt of a full-length report for this pathway. To access the complete report, please download it at 
the Reactome Textbook.

04/05/2024

https://reactome.org Page 1

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://reactome.org/license
https://reactome.org/download/current/TheReactomeBook.pdf.tgz
https://reactome.org


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 researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians 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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Fructose biosynthesis ↗

Stable identifier: R-HSA-5652227

The conversion of glucose to fructose via sorbitol was demonstrated by Hers (1960) in the seminal vesicles of sheep, 
has since been demonstrated as well in human epidydimal tissue (Frenette et al. 2006), and appears to be the 
physiological source of the abundant fructose found in seminal fluid. The enzymes of the pathway are likewise 
abundant in the eye lens and in neurons, where their physiological role is less clear but where they appear to play a 
central role in diabetic tissue damage (Oates 2008).
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AKR1B1 reduces Glc to D-sorbitol ↗

Location: Fructose biosynthesis

Stable identifier: R-HSA-5652172

Type: transition

Compartments: cytosol

Cytosolic AKR1B1 (aldose reductase) catalyzes the reaction of glucose (Glc) and NADPH + H+ to form D-sorbitol 
and NADP+. This reaction was first described by Hers (1960) in sheep seminal vesicles; the human enzyme was 
identified by Nishimura et al. (1990) and is a potential target for treatment of diabetic neuropathy (Oates, 2008). The 
active enzyme is a monomer (Ruiz et al. 2004) whose amino-terminal methionine residue has been removed 
(Jacquinod et al. 1993). Under physiological conditions, formation of D-sorbitol is strongly favored (Grimshaw 
1992).

Followed by: SORD oxidizes D-sorbitol to Fru
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SORD oxidizes D-sorbitol to Fru ↗

Location: Fructose biosynthesis

Stable identifier: R-HSA-5652195

Type: transition

Compartments: cytosol

Cytosolic SORD (sorbitol dehydrogenase) catalyzes the reaction of D-sorbitol and NAD+ to form fructose (Fru) and 
NADH + H+. This reaction was first described by Hers (1960) in sheep seminal vesicles; the human enzyme was 
identified by O'Brien et al. (1983). The active enzyme is a tetramer with four associated Zn2+ ions (Pauly et al. 
2003) whose amino-terminal methionine residue has been removed (Karlsson et al. 1989).

Preceded by: AKR1B1 reduces Glc to D-sorbitol
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