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Fig. 1 Protein structure of the transient receptor potential channel polycystin—2
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Abstract Polycystin-2 (also known as PC2, TRPP2, PKD2) is a major contributor to the underlying etiology of
autosomal dominant polycystic kidney disease (ADPKD), which is the most prevalent monogenic kidney disease
in the world. As a transient receptor potential (TRP) channel protein, PC2 exhibits cation-permeable, Ca*'-
dependent channel properties, and plays a crucial role in maintaining normal Ca* signaling in systemic
physiology, particularly in ADPKD chronic kidney disease. Structurally, PC2 protein consists of six
transmembrane structural domains (S1-S6), a polycystin-specific “tetragonal opening for polycystins” (TOP)
domain located between the S1 and S2 transmembrane structures, and cytoplasmic N- and C-termini. Although
the cytoplasmic N-terminus and C-terminus of PC2 may not be significant in the gating of PC2 channels, there is
still much protein structural information that needs to be thoroughly investigated, including the regulation of
channel function and the assembly of homotetrameric ion channels. This is further supported by the presence of
human disease-associated mutation sites on the PC2 structure. Moreover, PC2 synthesized in the endoplasmic
reticulum is enriched in specific subcellular localization via membrane transport and can assemble itself into
homotetrameric ion channels, as well as form heterotrimeric receptor-ion channel complexes with other proteins.
These complexes are involved in a wide range of physiological functions, including the regulation of
mechanosensation, cell polarity, cell proliferation, and apoptosis. In particular, PC2 assembles with chaperone
proteins to form polycystic protein complexes that affect Ca* transport in cell membranes, cilia, endoplasmic
reticulum, and mitochondria, and are involved in activating cell fate-related signaling pathways, particularly cell
differentiation, proliferation, survival, and apoptosis, and more recently, autophagy. This leads to a shift of cystic
cells from a normal uptake, quiescent state to a pathologically secreted, proliferative state. In conclusion, the
complex structural and functional roles of PC2 highlight its critical importance in the pathogenesis of ADPKD,

making it a promising target for therapeutic intervention.
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