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Protein family review
The syntaxins
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Summary

The SNARE hypothesis predicts that a family of SNAP receptors are localized to and function in
diverse intracellular membrane compartments where membrane fusion processes take place.
Syntaxins, the prototype family of SNARE proteins, have a carboxy-terminal tail-anchor and multiple
coiled-coil domains. There are 15 members of the syntaxin family in the human genome and 7
syntaxin-like genes in the yeast Saccharomyces cerevisiae. In conjunction with other SNAREs and with
the cytoplasmic NSF and SNAP proteins, syntaxins mediate vesicle fusion in diverse vesicular transport
processes along the exocytic and the endocytic pathway. They are crucial components that both drive
and provide specificity to the myriad vesicular fusion processes that characterize the eukaryotic cell.
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Table 1

Genetic, cellular and functional information about mammalian syntaxins

Syntaxins Chromosomal localization* Cellular localization Tissue distribution Known function

Syntaxin 1A 7q11.23 Presynaptic plasma Neuronal and Neuronal exocytosis; 
(A and C) membrane secretory cells regulated secretion

Syntaxin 1B 16p11.2 Presynaptic plasma Neuronal and Neuronal exocytosis; 
membrane secretory cells regulated secretion

Syntaxin 2 7 Plasma membrane Ubiquitous Exocytosis; morphoregulator 
(A, B, C and D) during development

Syntaxin 3 11cen-11q12.3 Plasma membrane Ubiquitous Exocytosis
(A, B, C and D)

Syntaxin 4 16p13.13-16p12.3 Plasma membrane Ubiquitous Glut4 translocation

Syntaxin 5 11cen-11q12.1 ER-Golgi boundary Ubiquitous ER-Golgi transport
(long and short form)

Syntaxin 6 1 TGN Ubiquitous TGN-endosome transport; 
endosome-TGN transport; 

fusion of immature secretory granules

Syntaxin 7 6 Endosome Ubiquitous Late endosome fusion; 
late endosome-lysosome fusion

Syntaxin 8 17p12 Endosome Ubiquitous Late endosome fusion

Syntaxin 10 19p13.2 TGN Ubiquitous ?

Syntaxin 11 6q23.1-6q25.3 TGN/late endosome Ubiquitous ?

Syntaxin 12/13 1 Endosome Ubiquitous Recycling of surface protein; 
early endosome fusion

Syntaxin 16 20p11.23-20p11.21 Golgi/TGN Ubiquitous Early endosome-TGN transport
(A, B and C)

Syntaxin 17 ? Smooth ER Steroidogenic tissues Trafficking to smooth ER

Syntaxin 18 4 ER ? ER-Golgi transport; 
ER homotypic fusion

Alternatively spliced isoforms, if known, are shown in brackets after each syntaxin. *The chromosomal localizations of mammalian syntaxins that are
indicated are those of human, and are based on the information at the LocusLink site [15] of the National Center for Biotechnology Information (NCBI). 
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Table 2

Genetic, cellular and functional information about yeast syntaxins

Syntaxins Cellular localization Null phenotype Known function

Sso1p (YPL232W) Plasma membrane Viable Transport to cell surface

Sso2p (YMR183C) Plasma membrane Vable Transport to cell surface

Ufe1p (YOR075W) ER Lethal ER homotypic fusion

Sed5p (YLR026C) Golgi Lethal ER-Golgi transport; retrograde transport to Golgi

Tlg2p (YOL018C) Golgi Viable Endosome biogenesis; cytoplasm to vacuole transport; endosomal recycling

Pep12p (YOR036W) Golgi/vacuole/endosome Viable Vacuolar targeting

Vam3p (YOR106W) Vacuole Viable Vacuolar targeting; phagosome fusion to vacuole

Figure 1
A nearest-neighbor dendrogram of the 7 S. cerevisiae and 15
mammalian syntaxins, generated with the DNASTAR
program. See Table 2 for yeast gene names; syn, syntaxin.
There are also several syntaxin-like genes in the Drosophila
and C. elegans genome; see Bock et al. [6] for a more
extensive phylogenetic analysis that includes these
sequences.
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Figure 2
The structure of syntaxin and a syntaxin-containing SNARE complex. (a) A graphical output of the analysis with the COILS
program [16] of syntaxin 1A, for potential coiled-coil-forming regions. A window size of 21 residues was used. (b) Schematic
representation of the structure of syntaxin 1A, illustrating both the linear domain arrangement (upper diagram) and the
coiled-coil domains (blue) with spatial relevance to one another (lower diagram). N, amino terminus; C, carboxyl terminus.
(c) Schematic representation of the four-helical bundle structure of the core fusion complex formed by syntaxin 1A (blue),
synaptobrevin/VAMP (red) and SNAP-25 (green) at the presynaptic plasma membrane.
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Figure 3 
Subcellular localization of syntaxins (red) in a mammalian cell relative to the various membrane-bound compartments,
anterograde and endocytotic/retrograde flow of traffic (green and purple arrows, respectively) and known membrane-
transport steps (black). EE, early endosome; ERGIC, ER-Golgi intermediate compartment; Glut4, a glucose transporter
molecule; LE, late endosome; RE, recycling endosome, SER, smooth ER; syn, syntaxin; TGN, trans-Golgi network.
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