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Towards Dual Molecular and Cellular Targeting
— Development of New RAS Inhibitor Ver.3.X

Ryo HONDA™

RAS (H/K/N-RAS) is a central oncogenic driver that is activated by mutations in approximately 30% of
human cancers. Despite decades of intensive research, clinically effective inhibitors capable of broadly targeting
diverse RAS mutants remain limited. Here we report the progress of RAS inhibitor ver.3.X, a dual-targeting
recombinant protein engineered to achieve both (i) molecular targeting of pan-RAS (wild-type and mutant
H/K/N-RAS) through catalytic elimination and (ii) cellular targeting via receptor-mediated delivery into tumor
cells. RASI ver.3.X consists of three functional modules: a pan-RAS catalytic inactivation module (PTMe), a
RAS-binding module (RBD), and a tumor receptor-recognition module. The detailed molecular architecture of
this construct is currently under patent application. In vitro, representative constructs exhibit femtomolar—
picomolar potency for RAS suppression and downstream p-ERK inhibition across multiple RAS-mutant cancer
cell lines. In xenograft models, intravenous administration results in robust antitumor efficacy. To optimize
tumor-selective delivery, we constructed and screened a library comprising more than 100 receptor-targeting
modules directed against tumor-associated surface antigens. Several candidates demonstrated significant in vivo
efficacy and are currently being advanced toward lead selection. Notably, an EpCAM-targeted construct achieved
more than 1000-fold selectivity between receptor-positive and receptor-negative cells, underscoring the feasibility
of achieving cell-type-restricted RAS inhibition. Preliminary safety and pharmacokinetic/pharmacodynamic
analyses further support continued optimization toward non-clinical development.
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