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Since the structure of GPCR is very complex, it is difficult to generate therapeutic antibody. In
addition, it is also difficult to make a selective small molecule ligand against each GPCR, because it
has a lot of family receptors respectively. Therefore, the novel strategy to make therapeutics
targeting GPCR is needed. In this project, we are planning to make new fundamental technologies
for GPCR using RNA aptamer that has gotten a lot of attention recently as a new technology and an
efficacious pharmaceutical compound comparable to antibody.

In this project, one of our goals is the development of new SELEX methods using a new material
that stabilize the structure of GPCR and cells expressing GPCR. Additionally, we intend to make a
new efficient analytical method that identify the sequences of candidate aptamers with a
combination of high throughput sequencing and computer analysis. We make effective and versatile
fundamental technologies to develop RNA aptamers against GPCR by integrating those methods.

In the last year, we selected two GPCR (GPCR-X and Y) as model cases and tried to establish
fundamental technologies that enable us to conduct SELEX. We used two materials as baits of
SELEX. One is the new material that stabilize GPCR without membrane (1). The other is the cell
expressing GPCR-X or Y (2). (1) is the new material that maintain GPCR stable and it is modified
by biotin to immobilize to avidin beads as a bait for SELEX. First we established the procedure to
1mmobilize it to avidin beads effectively. We conducted some trial SELEXs and got aptamers that
bind to GPCR. So the new material (1) is useful for SELEX. Regarding the material (2), we have
already established cell lines expressing GPCR-X or Y by infecting HEK293 cells with lentivirus. We
have also established cell lines that lack GPCR-X or Y completely and we will use these cell to
remove non-specific aptamers. Using these cells, we will conduct Icell SELEX that has been already
established by the Institute of Medical Science, University of Tokyo.

For the in vitro assay of aptamers against GPCR, we have established two types of assay
procedures. One is the assay using cAMP sensor protein. We can evaluate aptamers for Gs and Gi
type GPCR with this method. The other is the assay using aequorin protein for Gq type GPCR. This
method is versatile because we can evaluate aptamers for all of the types of GPCR with this method
using G15/16 proteins. We have already confirmed that these assay methods are appropriate for
GPCR-X and Y.

Finally, we conducted a feasibility study for the new analytical method that enable us to identify
efficacious sequences of aptamers by the combination of high throughput sequencing and computer
analysis. In the last year, we performed some trials targeting a model protein, not GPCR, with only
a few rounds of SELEX and we got some aptamers. Of those aptamers, we succeed in identifying the
cluster that contains some sequences of aptamers binding to a model protein specifically. We are
trying to apply this method to SELEX for GPCR.
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