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1. Project title 
▪ Development of therapeutic agents for advanced or recurrent cancers using synthetic lethality 

induced by skeletal editing of natural products. 
 

2. Background  
▪ Our research group has rationally modified the structure of trabectedin, a therapeutic agent for 

malignant tumors, and designed a series of antitumor macrocyclic molecules. An efficient semi-
synthetic method requiring only about one-third the number of steps compared to existing drugs 
has been demonstrated. While conventional anticancer agents have been limited to 10-
membered macrocyclic structures, our invention enables flexible synthesis of novel 14-, 15-, 16-, 
and 17-membered macrocycles. Compounds synthesized using this method have shown 
consistently strong activity in cell-based assays, with some exhibiting antitumor potency 
surpassing that of approved drugs. One related patent has been filed: PCT/JP2022/008664. 
 

3. Objective 
▪ To explore the feasibility and potential of launching a drug discovery startup based on research 

seeds from Oguri research group, the University of Tokyo, and to formulate a roadmap for it. 
 

4. Project period 
1) From December 26, 2024, to March 31, 2025 

 
5. Initial hypothesis 

▪ Although chemotherapy using anticancer agents is highly effective as a first-line treatment for 
cancer, resistance often develops, forcing discontinuation of therapy. For advanced or recurrent 
cancers, second-line treatment options remain limited, representing a significant unmet medical 
need. One breakthrough addressing this issue was AstraZeneca’s Olaparib, a PARP inhibitor. By 
leveraging the concept of "synthetic lethality"—inducing selective toxicity in cancer cells with 
specific genetic abnormalities through small-molecule protein inhibition—this drug provided a 
novel therapeutic strategy. Since its emergence in 2014, the market has grown to 7.2 billion USD 
by 2023, with a projected CAGR of 9.15%, indicating sustained growth. 

▪ In 2024, a Korean research group reported that trabectedin inhibits the DNA incision enzyme 
XPG in the transcription-coupled nucleotide excision repair (TC-NER) pathway, exhibiting 
potent antitumor activity. This suggests that trabectedin has potential as a synthetic lethality-
inducing agent targeting cancers with hyperactivated TC-NER, positioning it as a next-
generation molecular targeted therapy. However, the synthetic complexity of trabectedin has 
posed a barrier to drug development during the hit-to-lead optimization phase. To address this, 
the applicant proposes a drug discovery initiative based on proprietary IP and know-how 
accumulated in his laboratory regarding novel synthetic methods for trabectedin analogs. The 
project envisions exploratory research targeting XPG and other related target proteins, followed 
by subsequent drug development. 
 

6. Evaluation methods 
▪ Desk research through literature and book review 
▪ Strategy sessions with AMED-certified venture capitalists 
▪ Interviews with key opinion leaders (KOL) at the University of Tokyo Medical Faculty 
▪ Participation in on-campus pitch events and feedback from multiple venture capital firms 
▪ Attendance at PMDA seminar on the latest GMP, and site visit to NIPRO Pharma plant in Nara. 
▪ On-site visits and founder interviews at TargaGenix Inc. and Recurve Pharma. 
▪ Series of interviews to tech-transfer division at Stony Brook University 
▪ Visit to Harvard University Myers Laboratory and founder interview to Kinvard Bio Inc. 
 

7. Detailed findings 
▪ Detailed in the attached presentation materials. Selected excerpts from interviews and 

investigations are appended.   
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8. Conslusion 
▪ In exploring academic drug discovery practices, a case study was examined involving small- to 

medium-sized anticancer agents, developed a foundational understanding of the startup model, 
and drafted a conceptual framework for launching a venture from corresponding research group. 

▪ For this particular initiative, it is concluded that there is not a significant difference in operational 
feasibility or ecosystem barriers between establishing a base in Japan or overseas. Notably, Japan 
offers a favorable market environment, highlighted by integrated efforts among academia, 
industry, and government to enhance the viability of drug discovery startups—such as the 
development of the SBIR system and policy recommendations regarding AMED-compliant 
reliability data. 

▪ Through interviews with the key opinion leader (KOL), some unmet needs in the anticancer 
drug market were identified, validating our team’s initial hypotheses. In particular, anticancer 
agents with minimal adverse effects are highly valued as end-line therapies from the perspective 
of patient well-being and quality of life (QOL). These adverse effects are primarily attributed to 
hepatic metabolism and metabolic antagonism, suggesting room for improvement through 
molecular design using the technology in our research group. 

▪ It was clarified that the minimum requirements for establishing a new company include efficacy 
and toxicity data from mouse models At this stage, immediate incorporation is not advisable; 
instead, the first step should be to steadily advance the research phase through public funding 
sources such as AMED and GAP funds. 

▪ In parallel with meeting scientific standards, it is essential to enhance engineering feasibility. In 
natural product-based drug discovery, the cost structure is heavily weighted toward active 
pharmaceutical ingredient (API) manufacturing, which can undermine competitiveness. 
Current synthetic routes are considered too complex for contract manufacturing organizations 
(CMOs) to undertake, given prevailing technical capabilities. Therefore, process development 
aimed at cost reduction through refined synthetic chemistry is required. Gram-scale synthesis 
will be established within the university, followed by kilogram-scale and larger CMC 
development after company formation. 

▪ Regarding financial and human resource acquisition, close communication with relevant 
stakeholders—including the university’s industry-academia collaboration office, technology 



licensing organization (TLO), and potential lead venture capitalists—will be key. Ideally, the 
team should include mid-career professionals with clinical development experience in 
pharmaceutical companies as CEO or COO candidates. As a self-driven effort, proactive 
engagement in exhibitions and innovation communities to promote intellectual property will be 
beneficial. Examples include regular networking events at iPark, LINK-J events, CPHI Japan, 
Biotech Showcase, JPM HealthCare Conference, and BIO International Convention. 
Additionally, leveraging talent and IP collaboration networks such as AUTM and UNITT may 
prove effective. 
 

9. Business plan / Development milestones 
▪ In FY2025, initial non-clinical studies (PK/PD and safety) will be conducted using budget from 

the University of Tokyo GAP Fund. While progression to later stages is not guaranteed, the 
results will inform molecular design and, if necessary, guide further development of synthetic 
chemistry technologies. 

▪ In parallel with the acquisition of ADMET data, collaborative research will be initiated to identify 
biomarkers. This will serve as a critical milestone for obtaining FDA Breakthrough Therapy 
Designation (BTD) and qualifying for fast-track development. 

▪ Upon completion of the initial non-clinical studies, a new company will be established. This 
entity will function as a holding company, with a separate Special Purpose Vehicle (SPV) created 
to transfer intellectual property from the university. The core team will consist of a CEO and 
COO, supported by scientific advisors including university faculty and industry experts.  

▪ A fabless operational model will be adopted, utilizing CROs and CDMOs to complete 100-gram 
scale synthesis, formulation, and non-clinical testing. Pre-IND activities will be initiated. 

▪ Approximately 2 million USD in funding will be raised from AMED, SBIR, and AMED-certified 
venture capital firms to complete Pre-IND documentation. Under a fabless model, kilogram-
scale production and Phase 1 and Phase 2 clinical trials will be conducted, with the therapeutic 
indication finalized during this stage. 

▪ Upon completion of Phase 2, business development will conclude, and the SPV will be liquidated 
through M&A or trade sale to a commercial pharmaceutical company. 
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