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GDP-, GDP-Ca®*-bound and nucleotide—free intermediates of the

guanine nucleotide exchange reaction in the Rab5/VPS9a cycle.
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More than 100 small GTPases are reported in eukaryote and Rab proteins, which are
ones of GTPases, play important roles in the vesicle transport. Specially, Rab5 was
reported to work in the early endosome. All small GTPases have two nucleotide-bound
forms, GTP-bound, active form and GDP-bound, inactive form. These active- and
inactive- forms of small GTPase are called “molecular switch” and its states of small
GTPase are regulated by guanine nucleotide exchange factor (GEF). To clarify the
formation of the complex of small GTPase/GEF and to investigate the mechanism of the
nucleotide exchange by GEF, we proposed that on the way to the nucleotide-free
complex, a series of GDP-bound intermediates arise within the complex between
Arabidopsis thaliana Rab5 and its GEF VPS9a. In these structures, VPS9a recognizes
GDP b-phosphate directly via its aspartate finger and assists the P-loop lysine of Rab5
to stimulate release of GDP. However, it is unclear how VPS9a removes Mg”* from
GDP while keeping the GDP-bound in the small GTPase prior to formation of the
hucleotide—free binary complex. Here, we report the structure of a metal-bound complex
of Rab5-GDP/VPS9%a in which the Asp finger of VPS9a also cqordinates directly to the
divalent metal ion. We propose that this structure corresponds to an earlier step, further
upstream of the metal-free GDP-bound complex. We discuss the significance of the
metal ion in the Rab5/GEF complex in the production of the final GTP-bound state.
Moreover, we solved the domain swapped dimer of ARA7 and discuss its bi-function,

GTPase activity and GDI-like activity based on the biological data for ARA7.
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