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Structural basis for the Gipl-mediated sequestration of heterotrimeric G proteins in the cytosol for wide-range
- chemotaxis
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A social amoeba Dictyostelium discoideum moves toward the source of chemoattractant along the wide-range chemical gradient
using G protein-coupled receptors. In a cell, heterotrimeric G proteins are sequestered in the cytosol and translocated from the
cytosol to the plasma membrane in a chemoattractant-dependent manner, resulting in the wide-range chemotaxis. This G protein
shuttling is mediated by G protein interacting protein 1 (Gipl). However, it remains elusive how G proteins are sequestered in the
cytosol at the resting state. Here, I unveil the structural basis of the Gipl-mediated sequestration of heterotrimeric G proteins in
the cytosol. A structure of G protein binding region of Gip1 showed a central hydrophobic cavity accommodating a phospholipid.
Another form of Gipl structure obtained in this study showed that rotational movements around a.1- and a6-helices changed the
cavity shape. The overall structure of G protein binding region of Gipl was distinct from solubilization factors but similar to
tumor necrosis factor-a-induced protein 8 (TNFAIP8) family proteins. Biochemical experiments indicated that the geranylgeranyl
moiety on Gy subunit of heterotrimeric G proteins was essential for complex formation with Gip1 in the cytosol, although Gipl
did not bind to other prenyl-modified proteins. Further studies of tryptophan and alanine mutagenesis revealed that the
hydrophobic cavity and a C-terminal tail region were required for the complex formation. Finally, mutations in both the cavity
and the C-terminal tail impaired the chemotactic ability at the higher concentration. These researches elucidate the significance of
the hydrophobic cavity of Gip1l for the G protein sequestration in the cytosol. There are some proteins solubilizing and trafficking
small G proteins inside a cell, but it is the first report revealing the structural mechanism of solubilizing heterotrimeric G proteins.
Since mammalian cells encode TNFAIP8 family proteins, whose molecular mechanism has not been well studied, the G protein

shuttling could be a widely conserved mechanism regulating the activity of heterotrimeric G proteins.
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