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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 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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Serotonin Neurotransmitter Release Cycle ↗

Stable identifier: R-HSA-181429

Serotonin is synthesized in the serotonergic neurons in the central nervous system and the enterochrommaffin cells 
of the gastroinetstinal system. Serotonin is loaded into the clathrin sculpted monoamine transport vesicles. The 
vesicles are docked, primed and release after the change in the membrane potential that activates voltage gated 
calcium channels and the reponse by several proetins to the changes in intracellular Ca2+ increase leads to fusion of 
the vesicle and release of serotonin into the synapse.
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Re-acidification of clathrin sculpted monoamine transport vesicle lumen ↗

Location: Serotonin Neurotransmitter Release Cycle

Stable identifier: R-HSA-374916

Type: omitted

Compartments: clathrin-sculpted monoamine transport vesicle membrane, cytosol

Loading of the monoamine vesicle is preceded by acidifcation of the vesicle by ATPase.

Followed by: loading of Serotonin in synaptic vesicles

Literature references
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loading of Serotonin in synaptic vesicles ↗

Location: Serotonin Neurotransmitter Release Cycle

Stable identifier: R-HSA-380586

Type: transition

Compartments: cytosol, clathrin-sculpted monoamine transport vesicle lumen

Serotonin is loaded into the clathrin sculpted monoamine transport vesicle by vesicular monoamine transporter 
(Johnssom 1998, Henry et al. 1994).

Preceded by: Re-acidification of clathrin sculpted monoamine transport vesicle lumen

Followed by: Serotonin loaded synaptic vesicle docking and priming
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Serotonin loaded synaptic vesicle docking and priming ↗

Location: Serotonin Neurotransmitter Release Cycle

Stable identifier: R-HSA-380905

Type: transition

Compartments: plasma membrane, clathrin-sculpted monoamine transport vesicle membrane, cytosol

Serotonin loaded synaptic vesicles are docked, inside the synapse in the presynaptic cell, close to the 
plasmamembrane. The docking brings the vesicles in close proximity to the release site to fascilitate the release of 
serotonin. Some of the molecules involved in the docking process are Munc 18, Rab3a, Rab 3 interacting molecule 
(RIM). The priming reaction brings docked but unprimed synaptic vesicles into a releaseable pool. Priming involes 
formation of the trimeric SNARE complex between two plasmamembrane proteins SNAP25 and Syntaxin and 
vesicular membrane protein, VAMP2.

Preceded by: loading of Serotonin in synaptic vesicles

Followed by: Release of docked serotonin loaded synaptic vesicle
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Release of docked serotonin loaded synaptic vesicle ↗

Location: Serotonin Neurotransmitter Release Cycle

Stable identifier: R-HSA-380901

Type: transition

Compartments: plasma membrane, clathrin-sculpted monoamine transport vesicle membrane, extracel-
lular region, cytosol

The trimeric complex formed between V-SNARE (VAMP) and the T-SNAREs (syntaxin and SNAP 25) after 
priming step is called transSNARE complex because the members of each group lie on the opposide side of the 
membrane, plasmamembrane side and the vesicular membrane side. Ca2+ influx through the Voltage gated Calcium 
Channels (VGCC) initaites the process of fusion of the synaptic vesicle in the presynaptic cell. The rise in Ca2+ 
leads to the activation of Protein Kinase A through rise in cAMP. Synaptotagmin, a Ca2+ sensor proetin also plays a 
role in the fusion process. Following fusion the members of V and T SNARES lie on the same membrane formin the 
cis-SNARES. The fusion of release causes the release of the neurotransmitter into the synaptic cleft.

Preceded by: Serotonin loaded synaptic vesicle docking and priming
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