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Olfactory Receptor (OR) is a super family of GPCR, which plays an important
role in detection of odorants and is necessary greatly in survival for organisms.
The low surface—expression level in heterologous cells had made it difficult to
analysis ORs function in these cells but identifying chaperone proteins including
RTP1S enabled functional analysis possible. Currently RTP1S is revealed to
facilitate transportation and localization to cell surface of many ORs. However,
there are unrevealed issues which should be resolved for a detailed functional
analysis, such as the structure of RTP1IS and the intermolecular interactions
between RTP1S and ORs or other proteins in OR trafficking. In this study, to
explore the mechanism of ORs expression, functional analysis of RTP1S and
screening of novel chaperone proteins involved in OR functions were conducted.

In chapter 3, the important residues for oligomerization and function of RTPI1S
were identified. For structural analysis, an expression and purification system
of RTP1S mutant was constructed and molecular weight measurement of purified RTPIS
was performed. It revealed that RTP1S formed homodimer or monomer in vitro and
cysteine at the second N-terminal residue (C2) was important to dimerize. In
addition, NanoBiT assay revealed same tendency of RTP1S in cells

Following oligomerization analysis, functional analysis of each N-terminal
residue of RTP1S was performed in cells. It showed that C2 was not necessary for
cell surface expression and ligand response of ORs. In contrast, deletion of
serine at the fourth N-terminal residue (S4) significantly decreased them. This
result implied dimerization of RTP1S is not necessary for its function.

In chapter 4, proteins interacting with OR-RTP1S were identified in screening
and in chapter 5, the effect on ORs expression and hetero—oligomerization of the
identified proteins were observed. Our group had suspected the presence of unknown
chaperones involved in the functional expression of ORs. To search for unknown
chaperones in OR expression system, proteins that present in vicinity to OR and/or
RTP1S were screened by BiolID method and proteins specifically detected in each
condition were identified. As a result, hStau2 and HSPA6 were identified as
candidate proteins interacting with RTP1S when co—expressed with OR. It was found
that these candidates actually facilitated surface expression and ligand response
of certain OR and not facilitated other ORs, and NanoBiT assay indicated
interactions between RTP1S and these candidates in cells




