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Crystallographic structural analysis of proteins which are highly dynamic such as membrane
proteins often makes difficult to crystalize with high resolutions. This proposed research was
aimed at developing structurally constrained peptides by macrocyclization against various
target proteins, including such membrane proteins, by means of the RaPID system devised in our
laboratory, and then provide them to researchers to accelerate the structural biology and drug
discover processes. Thus, this program had set various collaborations with researchers who
conduct structural biology and medical research, emphasizing the interest of drug discovery
in academics. Note that the macrocyclic peptides discovered from the RaPID system have
properties of peptidase/protease resistance and occasionally cell membrane permeability. Thus,
they are suitable not only ligands for protein crystallization but also drugs lead discovery.
In this program, we had maximized the use of the RaPID technology to discover not only
antagonists but also agonists against membrane proteins and other intracellular proteins. In
order to increase the potentials of the RaPID system, we also set a goal to integrate a two—
arm robot with the RaPID system and develop its program and protocol for the semi—automated
selection.

The menus for the collaboration was set below:

(D Design of tags and optimization of conditions to immobilize the target proteins on beads



@ RaPID selection of macrocyclic peptides against the targets
@ Identification of active species and their chemical synthesis

From October 2012 to March 2017, we set 17 collaborations with various researchers, who are
in U. Tokyo (4), Kyoto U. (3), Osaka U. (3), Kyushu U. (1), Nagoya U. (1), Kanazawa U. (1),
Tsukuba U. (2), Yokoyama City U. (1), Kobe U. (1). We performed all of the above menu to select
macrocyclic peptide ligands against the individual target proteins. The desired macrocyclic
peptide ligands were discovered against 12 out of 17 target. Among them three of these led to
publications in major research journals as well as disclosure of the patents. Two other
collaborations are also under investigation to collect data for publication/patent. Despite
the success rate is quite high, we failed isolating macrocyclic peptide ligands against 5
targets, due to unexpected poor behaviors of target proteins for immobilization on beads or
non—uniformed structure of proteins.

For the technical advancement of the macrocyclic peptides toward drug development and RaPID
system, we set the menus below.
@ Co—crystallization of target protein with macrocyclic peptide and high resolution

structural analysis
(® Evaluation of macrocyclic peptides for biological activities and improvement of drug
potentials

6 Semi—automation of the RaPID system using a two—arm robot

The @ and ® menus were conducted by the request of our collaborators. We also developed
the program/protocol of robot for semi-automation processes. We now completed the system

established for proteins with 3 different tags often used for the RaPID selection.
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