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Oxysterol binding protein (OSBP), a cytosolic receptor of cholesterol and oxysterols such as
25-hydroxycholesterol (25-HC), is implicated in sterol homeostasis and signal transduction.
OSBP is usually localized at the endoplasmic reticulum (ER) surface and in the cytosol, and
translocates to the Golgi apparatus surface in response to increases in cellular 25-HC or
depletion of cellular cholesterol. ER localization of OSBP is mediated by complex formation of
OSBP with ER membrane protein VAMP-associated protein-A (VAP-A), and it is an essential
process for the stimulation of sphingomyelin synthesis by 25-HC. Complex formation between
OSBP and VAP-A is regulated by interactions of the FFAT motif of OSBP with the méjor
sperm protein (MSP) domain of VAP-A. In this study, in order to understand the interaction
between OSBP and VAP-A, we have determined the solution structure of the complex between
a human OSBP fragment containing the FFAT motif (OSBPy) and the MSP domain of VAP-A
(VAP-Aumsp). In addition, the detailed binding mechanism was further investigated by NMR
and isothermal titration calorimetry (ITC) combined with mutagenesis.

In the determined structure of the complex between OSBPr and VAP-Aysp, all residues of
the FFAT motif except for Glu-358 interact with VAP-Apygp through electrostatic and
hydrophobic interactions and backbone-backbone hydrogen bonds were observed. The [UPred
algorithm suggested that the extensive region of OSBP (Q295-R406), including the FFAT motif
(E358-E364), may be disordered. "H-""N hetero NOE measurements of OSBPy showed that all
residues in OSBPy are flexible in the unbound state, and the structure of OSBPr was stabilized
upon binding to VAP-Aysp. We performed an NMR titration experiment of VAP-Amsp with
OSBPE. During the titration, at least 4 residues showed nonlinear peak shifts that are elusive
using two-site exchange model. A convincing explanation for these peak shifts is to assume
formation of intermediate states. OSBP has an acidic patch at the N-terminal side of the FFAT
motif, which does not interact with VAP-Aysp in our structure. While VAP-Aypgp has a large
basic area adjacent to the region to which OSBPr binds. We hypothesized that electrostatic
interactions between these regions play a role in forming the intermediates. We prepared a
charge reversal mutant of the acidic patch OSBPy, E356K, and performed an NMR titration
experiment of VAP-Aysp with this mutant. In this case, the nonlinear patterns that were found
in titrations with WT disappeared for 2 residues. Furthermore, ITC experiments showed that
the E356K mutation reduces binding affinity for VAP-Aygp by about 3-fold. These results
suggest the possibility that disordered OSBP initially binds VAP-A involving charge
interactions between the acidic patch of OSBP and VAP-Apgp, and finally forms a stable
complex structure through a "fly-casting"-like process.
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