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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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Cell-cell junction organization ↗

Stable identifier: R-HSA-421270

Epithelial cell-cell contacts consist of three major adhesion systems: adherens junctions (AJs), tight junctions (TJs), 
and desmosomes. These adhesion systems differ in their function and composition. AJs play a critical role in 
initiating cell-cell contacts and promoting the maturation and maintenance of the contacts (reviewed in Ebnet, 2008; 
Hartsock and Nelson, 2008). TJs form physical barriers in various tissues and regulate paracellular transport of 
water, ions, and small water soluble molecules (reviewed in Rudini and Dejana, 2008; Ebnet, 2008; Aijaz et al., 
2006; Furuse and Tsukit, 2006). Desmosomes mediate strong cell adhesion linking the intermediate filament 
cytoskeletons between cells and playing roles in wound repair, tissue morphogenesis, and cell signaling (reviewed in 
Holthofer et al., 2007).
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Adherens junctions interactions ↗

Location: Cell-cell junction organization

Stable identifier: R-HSA-418990

The adherens junctions (AJ) are multiprotein complexes that promote homotypic cell adhesion in nearly all types of 
tissue by linking membrane and cytoskeletal components at discrete contact regions (reviewed in Hartsock & Nelson 
2008; Gumbiner 2005; Ebnet, 2008). The molecular constituents of adherens junctions form adhesive units which are 
organized into higher order junctional adhesions that create a zipper-like seal between adjacent cells. Junctional 
adhesions function in epithelial cell polarization and in the coupling of cytoskeletons in adjacent cells that allow 
coordinated movements. During embryonic development, AJs function in specifying adhesion between cells and 
contribute in the sorting of different cell types. AJs also regulate cell polarity and shape, promote cell-cell 
communication and help mediate contact inhibition of cell growth. This module covers transdimerization events 
involving AJ transmembrane proteins (cadherins and nectins) (Gumbiner 2005; Ebnet 2008; Hartsock & Nelson 
2008).
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Tight junction interactions ↗

Location: Cell-cell junction organization

Stable identifier: R-HSA-420029

Tight junctions (TJs) are the most apical component of the epithelial junctional complex forming a belt-like structure 
at the cellular junction. When visualized by freeze-fracture electron microscopy they appear as a branched network 
of intramembrane strands that correspond to the sites of direct membrane contacts and that are composed of the 
integral membrane claudin proteins. The TJs act as a primary barrier to the diffusion of solutes through the 
paracellular space (barrier function) (Tsukita et al., 2001). They also prevent the intermixing of intramembrane 
proteins and lipids and thus create a boundary between the apical and the basolateral membrane domains of polarized 
epithelial cells (fence function) (Tsukita et al., 2001). Interestingly, the fence function seems not to depend on TJ 
strands (Umeda et al., 2006). Recents evidence indicates that the TJs also participate in signal transduction 
mechanisms which regulate cell proliferation and morphogenesis (Matter and Balda, 2003; Matter and Balda, 2007). 
This module describes the major molecular interactions responsible for the formation of TJ strands and for the 
rectruitment of the PAR-3-PKC-PAR-6 and CRB3-Pals1-PATJ complexes that function in tight junction formation 
(Ebnet, 2008).
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SDK interactions ↗

Location: Cell-cell junction organization

Stable identifier: R-HSA-373756

Compartments: plasma membrane

Sidekick-1 (SDK1) and sidekick-2 (SDK2) are cell adhesion molecules of the immunoglobulin superfamily 
expressed by nonoverlapping subsets of retinal neurons. They have been shown to function as neuronal targeting 
molecules, guiding developing neurons to specific synapses. 
SDKs are concentrated at synapses that connect SDK-expressing pre- and postsynaptic partners, suggesting that their 
homophilic adhesion properties promote formation or stabilization of synapses.  
 
SDKs promotes lamina-specific synaptic connections in the retina and are specifically required for the formation of 
neuronal circuits that detect motion (Krishnaswamy et al. 2015).
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