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We have investigated the structure-activity relationship of the lead compound BAY61-3606,
which was discovered by Professor Maenaka’s group (Hokkaido University), who screened a chemical
library from the University of Tokyo. BAY61-3606 is a potent inhibitor of alternative splicing. Since
splicing variants are associated with various diseases, including cancer and heriditary diseases,
splicing inhibitors are considered to be promising drug candidates.

Since BAY61-3606 contains three aromatic rings, we adopted a sequential cross-coupling
strategy to incorporate aromatic rings into the imidazopyrimidine moiety. Furthermore, indole
derivatives were also synthesized by utilizing a similar strategy. We synthesized a panel of twenty
derivatives, and examined their biological activities. The results indicated that the upper pyridine
carboamide group plays a key role in the activity, and loss of two nitrogen atoms of the
imidazopyrimidine ring decreased the activity. However, changing the left aromatic ring did not
affect the activity, and thus incorporation of a probe unit at this location should be possible without
greatly affecting the activity. The synthetic results and structure—activity relationship findings
were reported in BMCL 2017.

In addition, Clear Native electrophoresis using modified CBB was developed in collaboration
with Professor Murata at Chiba University. Blue Native electrophoresis is a well-known, efficient
analytical method for proteins, enabling electrophoresis to be conducted with retention of
higher-order complex protein structures. However, the dark blue color of Blue Native electrophoresis
is a disadvantage. Although we have clarified that reduced CBB is colorless, NaBH3CN reduction of
iminoquinone is troublesome. After examination of various reduction conditions, we found that
reduction with Ir catalyst could provide modified CBB (mCBB) on a large scale. Utilizing our
synthetic mCBB, Professor Murata succeeded in developing Clear Native electrophoresis. We
confirmed that complex proteins of various molecular weights exhibited similar behavior on Clear
Native and Blue Native electrophoresis. A key advantage of Clear Native electrophoresis is that
silver staining is possible for highly sensitive (nanogram level) detection, in contrast to Blue Native
electrophoresis. Thus, Clear Native electrophoresis would be applicable for proteomics studies, and
should be a powerful tool for analysis of protein-protein interactions. We also distributed mCBB at
no charge to several research groups collaborating in this PDIS project: Professor Yokoyama, RIKEN;
Professor Hagiwara, Kyoto University; Professor Tanokura, University of Tokyo; Professor Takagi,
Osaka University; Professor Okazaki, Saitama Medical University; Professor Yan, Hokkaido
University; Dr. Kunishima, RIKEN.
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