
Biosynthesis of DHA-derived sulfido con-

jugates

Hansen, TV., Jassal, B.

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.

28/04/2024

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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Biosynthesis of DHA-derived sulfido conjugates ↗

Stable identifier: R-HSA-9026395

The polyunsaturated fatty acid (PUFA) ω-3 docosahexaenoic acid (DHA) is a precursor for the production of novel 
sulfido-peptide conjugated mediators with structural similarity to the cysteinyl-leukotrienes and with novel 
biological properties. They are produced from specialised proresolving mediators (SPMs) in human macrophages 
and are termed protectin conjugates in tissue regeneration (PCTR), resolvin conjugates in tissue regeneration 
(RCTR), and maresin conjugates in tissue regeneration (MCTR) because they regulate mechanisms in inflammation 
resolution as well as tissue regeneration (Dalli et al. 2014, 2015, 2016, Serhan et al. 2017). Their biosynthesis is 
descibed in this section.
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Biosynthesis of maresin conjugates in tissue regeneration (MCTR) ↗

Location: Biosynthesis of DHA-derived sulfido conjugates

Stable identifier: R-HSA-9026762

Resolution of inflammation is carried out by endogenous mediators termed specialised proresolving mediators 
(SPMs). Macrophages are central to the acute inflammatory response, governing both initiation and resolution 
phases, depending on the macrophage subtype activated. Human macrophages involved in resolution produce a 
family of bioactive peptide-conjugated mediators called maresin conjugates in tissue regeneration (MCTR). These 
mediators stimulate human phagocytotic functions, promote the resolution of bacterial infections, counterregulate the 
production of proinflammatory mediators and promote tissue repair and regeneration (Dalli et al. 2016). The 
proposed biosynthetic pathway is as follows. The maresin epoxide intermediate 13(S),14(S)-epoxy-MaR 
(13(S),14(S)-epoxy-docosahexaenoic acid) can be converted to MCTR1 (13(R)-glutathionyl, 14(S)-hydroxy-
docosahexaenoic acid) by LTC4S and GSTM4. MCTR1 can be converted to MCTR2 (13(R)-cysteinylglycinyl, 
14(S)-hydroxy-docosahexaenoic acid) by γ-glutamyl transferase (GGT). Finally, a dipeptidase can cleave the 
cysteinyl-glycinyl bond of MCTR2 to give MCTR3 (13(R)-cysteinyl, 14(S)-hydroxy-docosahexaenoic acid) (Dalli et 
al. 2016, Serhan et al. 2017).
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Biosynthesis of protectin and resolvin conjugates in tissue regeneration (PCTR and 
RCTR) ↗

Location: Biosynthesis of DHA-derived sulfido conjugates

Stable identifier: R-HSA-9026766

Activated human macrophages and PMNs are able to produce 17-series sulfido-conjugated specialised proresolving 
mediators (SPMs) that are able to resolve acute inflammation and promote tissue regeneration. The ω-3 
polyunsaturated fatty acid docosahexaenoic acid (DHA) is the source of these novel SPMs termed resolvin 
conjugates in tissue regeneration (RCTR) and protectin conjugates in tissue regeneration (PCTR). protectin 
conjugate in tissue regeneration PCTR and RCTR are thus named because they share proposed biosynthetic 
pathways, structural features, and biological actions with the DHA-derived protectins and resolvins (respectively) as 
well as displaying potent tissue-regenerative actions (Serhan et al. 2014). 
 
The proposed biosynthetic pathways for PCTRs and RCTRs are described here (Dalli et al. 2015, Serhan et al. 2017). 
Mammalian lipoxygenases insert molecular oxygen predominantly in the S-stereochemistry, so the hydroxy groups 
at the 7- and 17-positions are presumed to be in the S-configuration. The R-containing diastereomers of these 
products may also possess biological activity in the resolution of inflammation and tissue regeneration but they are 
not described here.
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Sulfido conjugates translocate from cytosol to extracellular region ↗

Location: Biosynthesis of DHA-derived sulfido conjugates

Stable identifier: R-HSA-9031856

Type: uncertain

Compartments: extracellular region, cytosol

To produce their pro-resolving effects, DHA-derived sulfido conjugates (MCTR1-3, PCTR1-3 and RCTR1-3) are 
released into the exudate of local inflammation sites (Dalli et al. 2015, 2016). The mechanism of translocation is 
unknown.
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