
 

 

 

 

 

 

 

 

  

CHUGAI PHARMACEUTICAL CO., LTD. 
R&D Meeting 

 

December 12, 2023  



 
 

 

Support 
Japan 050.5212.7790    North America  1.800.674.8375  

Tollfree  0120.966.744 Email Support     support@scriptsasia.com 
1 

 

Event Summary 

 

[Company Name]  CHUGAI PHARMACEUTICAL CO., LTD. 

 

[Company ID]   4519-QCODE 

 

[Event Language]  JPN 

 

[Event Type]   Analyst Meeting 

 

[Event Name]   R&D Meeting 

 

[Fiscal Period]    

 

[Date]    December 12, 2023 

 

[Number of Pages]  57 

  

[Time]    13:30 ς 15:07 

(Total: 97 minutes, Presentation: 57 minutes, Q&A: 40 minutes) 

 

[Venue]   Webcast 

  

[Venue Size]    

 

[Participants]    

 

[Number of Speakers]  3 

Dr. Hitoshi Iikura  Vice President, Head of Research Division 

Dr. Tomoyuki Igawa  Associate Vice President, Head of 

     Translational Research Division  

Kae Miyata   Head of Corporate Communications  

Department   

 

[Analyst Names]*   Shinichiro Muraoka  Morgan Stanley MUFG Securities 

    Kazuaki Hashiguchi  Daiwa Securities 

    Hiroyuki Matsubara  Nomura Securities 

    Seiji Wakao   JPMorgan Securities 

    Miki Sogi   AllianceBernstein Japan 

    Hiroshi Wada   SMBC Nikko Securities 

    Stephen Barker   Jefferies 

 



 
 

 

Support 
Japan 050.5212.7790    North America  1.800.674.8375  

Tollfree  0120.966.744 Email Support     support@scriptsasia.com 
2 

 

*Analysts that SCRIPTS Asia was able to identify from the audio who spoke during Q&A or 

whose questions were read by moderator/company representatives. 

 

  



 
 

 

Support 
Japan 050.5212.7790    North America  1.800.674.8375  

Tollfree  0120.966.744 Email Support     support@scriptsasia.com 
3 

 

Presentation 

 

Miyata: Thank you very much for joining us today amidst your busy schedules for the CHUGAI 
PHARMACEUTICAL CO., LTD., R&D Meeting. I am Miyata from the Corporate Communications Department, 
ŀƴŘ L ǿƛƭƭ ōŜ ƳƻŘŜǊŀǘƛƴƎ ǘƻŘŀȅΩǎ ǎŜǎǎƛƻƴΦ ¸ƻǳǊ ŎƻƻǇŜǊŀǘƛƻƴ ƛǎ ƳǳŎƘ ŀǇǇǊŜŎƛŀǘed. 

¢ƻŘŀȅΩǎ ǎŜǎǎƛƻƴ ǿƛƭƭ ōŜ ŎƻƴŘǳŎǘŜŘ ōƻǘƘ ŀǎ ŀƴ ƛƴ-person event and via a Zoom webinar. 

 

¢ƘŜ ŀƎŜƴŘŀ ŦƻǊ ǘƻŘŀȅΩǎ ƳŜŜǘƛƴƎ ƛǎ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ǎŎǊŜŜƴ ŀǘ ǘƘŜ ǾŜƴǳŜΣ ǘƘŜ ǿŜō ƛƴǘŜǊŦŀŎŜΣ ŀƴŘ ƻƴ ǇŀƎŜ three 
of the presentation materials. We will proceed according to the details outlined there. 

I regret to inform you that, due to health reasons, Igawa is having difficulty speaking today. Therefore, Iikura 
ǿƛƭƭ ƘŀƴŘƭŜ LƎŀǿŀΩǎ ǇǊŜǎŜƴǘŀǘƛƻƴΦ LƎŀǿŀ ƛǎ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƻƴƭƛƴŜ ŀƴŘ ǿƛƭƭ Řƻ Ƙƛǎ ōŜǎǘ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ǉǳŜǎǘƛƻƴǎ 
during the Q&A session. 

We will take questions after all presentations have concluded. The Q&A session is scheduled to last for 30 
minutes, and we encourage you to actively participate with your questions. 

Now, Iikura will provide ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ /ƘǳƎŀƛΩǎ  research and early development , as well as /ƘǳƎŀƛΩǎ mid-
size molecule drug discovery . 

Iikura: Thank you for taking the time to join us today. I am Iikura, the head of the Research Division, and I look 
forward to our discussion. Firstly, I will spend about 20 minutes discussing the unique aspects of Chugai 
tƘŀǊƳŀŎŜǳǘƛŎŀƭΩǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŜŀǊƭȅ development. 
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{ǘŀǊǘƛƴƎ ǿƛǘƘ ǘƘŜ ŦƛǊǎǘ ǎƭƛŘŜΣ ƛǘ ŘŜǇƛŎǘǎ /ƘǳƎŀƛ tƘŀǊƳŀŎŜǳǘƛŎŀƭΩǎ ǊŜǾŜƴǳŜ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ǇǊƻŦƛǘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ нл 
years. In 2022, our revenue exceeded JPY1 trillion, marking an approximately sevenfold increase in revenue 
over these two decades. 

As you may know, Chugai Pharmaceutical established a strategic alliance with Roche in 2002. We believe this 
alliance has been instrumental in our stable growth. 

Below the graph, there are several names written. These are the names of drugs that Roche has developed 
and subsequently launched in Japan. The names at the top are drugs that our company has developed and 
launched independently. 

We hold exclusive distribution rights in Japan for the drugs developed by Roche, which ensures stable revenue. 
This allows us to focus more on research, particularly in the early stages. Our business model is such that 
Roche takes over the development during the latter, more costly stages of clinical development. 

/ƘǳƎŀƛ tƘŀǊƳŀŎŜǳǘƛŎŀƭΩǎ ǊŜǾŜƴǳŜǎ ƘŀǾŜ ǊŜŀŎƘŜŘ Wt¸м ǘǊillion, and together with the revenues of our 
developed drugs, Actemra, Alecensa, Hemlibra, and Enspryng, we are currently maintaining approximately 
JPY1 trillion in global revenues. 

This favorable situation has enabled Chugai Pharmaceutical to develop a unique R&D culture. This culture, 
ŀƭǘƘƻǳƎƘ ƛǘ Ƙŀǎ Ǌƻƻǘǎ ŦǊƻƳ ƻǾŜǊ нл ȅŜŀǊǎ ŀƎƻΣ ŜǾŜƴ ōŜŦƻǊŜ ƻǳǊ ŀƭƭƛŀƴŎŜ ǿƛǘƘ wƻŎƘŜ ŘǳǊƛƴƎ ¸ŀƳŀȊŀƪƛΩǎ ǘŜƴǳǊŜΣ 
has been largely informal. However, this year, Igawa has successfully formalized what was previously an 
ǳƴǿǊƛǘǘŜƴ ŀǎǇŜŎǘ ƻŦ /ƘǳƎŀƛΩǎ ŎǳƭǘǳǊŜΦ ¢ƘƻǳƎƘ ǿŜ ƘŀŘ ƘƻǇŜŘ LƎŀǿŀ ŎƻǳƭŘ ǇǊŜǎŜƴǘ ǘƘƛǎ ƘƛƳǎŜƭŦ ǘƻŘŀȅΣ L ǿƛƭƭ ŎƻǾŜǊ 
it in the next three slides. 
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Our approach can be broadly divided into four key areas. First, we are technology-driven in our drug discovery. 
Second, we focus on achieving the highest quality. Third, we do not limit ourselves to specific disease areas; 
our focus is determined based on mechanisms of action and biology. Fourth, our clinical development aims 
to explore methods that maximize the product value. 
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We refer to our approach as technology-driven drug discovery, exemplified by our work with antibody 
technologies. This approach primarily involves transforming what were once considered undruggable targets 
into druggable ones. 

As mentioned at the top of the slide, our goal is to create unprecedented therapeutic drugs that change 
treatment paradigms, utilizing unique modalities that are characteristic of Chugai. 

Moreover, we have been intensifying our efforts, especially over the past three years, to strengthen the 
connection between clinical and preclinical stages. We rapidly back-translate clinical results into preclinical 
stages to inform the development of new modalities. 

Regarding our second point, the development of molecules with the highest quality, we have an unwavering 
commitment to quality. This includes aspects such as activity, selectivity, pharmacokinetics, safety, and 
stability. We aim to produce development candidates of the highest quality possible with current technology, 
a commitment we have maintained over the past 20 years and plan to continue into the future. 

This focus on quality often leads us to scientifically demonstrate differentiating factors from competitors even 
at the preclinical stage. It also fosters a culture of perseverance, where we persistently pursue game-changing 
ideas, even if it requires significant time and effort. 

The development of this culture has been significantly influenced by our strategic alliance with Roche, which 
I believe has played a major role in shaping our unique approach. 
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Thirdly, we follow a target disease strategy based on mechanisms of action and biology. As I mentioned earlier, 
we are technology-driven and do not confine ourselves to specific disease areas. While many of our projects 
are in oncology or immunology, we do not rule out any areas. We are open to exploring any fields where our 
new technologies can be effectively applied, as stated at the beginning. 

However, while this approach is beneficial for research, it presents significant challenges, particularly in the 
ŜŀǊƭȅ ǎǘŀƎŜǎ ƻŦ ŎƭƛƴƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘΣ ǿƘƛŎƘ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ƻǾŜǊǎŜŜƴ ōȅ LƎŀǿŀΩǎ ¢Ǌŀƴǎƭŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ ό¢wύ 
division. Clinical development demands specialized knowledge in various areas, and entering fields where we 
lack expertise can be quite demanding for the TR team. Nevertheless, we view this positively and hope it 
fosters a culture of learning and versatility, making us a company capable of handling diverse diseases. 

Lastly, we focus on maximizing product value in clinical development. This intersects with our emphasis on 
mechanisms of action, and we do not limit ourselves to specific clinical diseases. Recently, we have been 
working on simultaneously developing treatments for various diseases right from the early stages of 
development. This is undoubtedly a challenging task for our translational research team, but it stems from 
our desire to deliver effective medicines to as many patients as possible as quickly as we can. 

Our approach to clinical no-Ǝƻ ŘŜŎƛǎƛƻƴǎ ƛǎ ǉǳƛǘŜ ǳƴƛǉǳŜΦ ²Ŝ ŘƻƴΩǘ ōŀǎŜ ǘƘŜǎŜ ŘŜŎƛǎƛƻƴǎ ǎƻƭŜƭȅ ƻƴ ƳŀǊƪŜǘ ǎƛȊŜ 
or similar factors. Instead, we focus on the potential benefits to patients and the empirical data obtained from 
clinical trials. This thorough approach to decision-making is something we pride ourselves on. 

In conclusion, our partnership with Roche is immensely important. We engage in early and detailed 
discussions with Roche to maximize product value. However, we are also open to partnering with third parties 
other than Roche, depending on the situation. Generally, we prefer not to conduct Phase III trials in-house. 
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The cornerstone of our competitive edge in R&D, as I believe, lies in our technology-driven approach to drug 
discovery. 

As mentioned in the middle of the presentation, our focus is not just on conventional antibodies. For instance, 
Igawa has been leading the development of bispecific antibodies, which enable us to accomplish previously 
unachievable feats. This includes recycling antibodies, sweeping antibodies, switch antibodies, and PAC-Ig. 
Each of these possesses unique characteristics distinct from traditional antibodies, allowing us to do what was 
once impossible. 

hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƻƴŜ ƻŦ ǘƻŘŀȅΩǎ ƪŜȅ ǘƻǇƛŎǎ ƛǎ mid-size molecules, a modality we are very excited about. Mid-
size molecules can achieve things that neither antibodies nor small molecules can. The experimental data 
ǿŜΩǾŜ ŀŎŎǳƳǳƭŀǘŜŘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ǘǿƻ ȅŜŀǊǎ ƛǎ ǉǳƛǘŜ ǇǊƻƳƛǎƛƴƎ ŀƴŘ ǎǳǇǇƻǊǘǎ ǘƘƛǎ ŜȄǇŜŎǘŀǘƛƻƴΦ 

Mid-size molecules have the potential to be applied in areas currently generating a lot of interest, such as 
Proteolytic agents s and molecular glues. We believe there is ample scope for their application in these areas. 

Thus, our fundamental stance is to ǇǳǊǎǳŜ ŘǊǳƎ ŘƛǎŎƻǾŜǊȅ ǘƘŀǘ ƛǎ ǳƴƛǉǳŜƭȅ ǇƻǎǎƛōƭŜ ōŜŎŀǳǎŜ ƻŦ /ƘǳƎŀƛΩǎ 
capabilities. 
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Regarding the time invested in our drug discovery technologies, some take over a decade. As indicated on the 
slide, this duration has become somewhat standard for us. 

 

Since 2005, six of our products across nine projects have been designated as Breakthrough Therapies by the 
FDA. This is a source of great pride for us and motivates our ongoing commitment to developing high-quality 
pharmaceuticals. 
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Now, I would like to introduce Hemlibra, one of our flagship products, over the next few slides. 

Hemlibra has had a significant impact on Chugai and has been a focus for all our researchers for over a decade. 
It has played a crucial role in shaping our mindset. 

As you may know, Hemlibra is a bispecific antibody. This means that its two arms can recognize different 
antigens.  

While conventional antibodies bind to a single antigen, both arms to antigen A or B, bispecific antibodies has 
a novel characteristic to be able to bind to two different proteins simultaneously. 

This unique characteristic allows Hemlibra to bind to both Factor X and Factor IX, bringing them closer 
together and activating them. This dual binding capability is a key feature that has been effectively utilized in 
IŜƳƭƛōǊŀΩǎ ǘƘŜǊŀǇŜǳǘƛŎ ŦǳƴŎǘƛƻƴΦ 
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The development of this antibody, initiated in 2002, spanned over eight years before we obtained the 
development-ready antibody. Notably, there was a point where we had identified a clinical candidate 
compound, but unexpected toxicity led to its discontinuation, prompting us to start over. This perseverance, 
not giving up despite setbacks, has become a symbol of our approach, and the development of Hemlibra is an 
excellent example of this. 

We screened approximately 40,000 ōƛǎǇŜŎƛŦƛŎ ŀƴǘƛōƻŘƛŜǎΣ ǿƘƛŎƘ ƛǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƴǳƳōŜǊ ŜǾŜƴ ōȅ ǘƻŘŀȅΩǎ 
standards. This extensive screening was done before 2010 to find the optimal candidate, adhering to our 
commitment to quality and selecting the one with the least toxicity concerns based on the technology 
available at the time. This rigorous process led to the creation of Hemlibra. 
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As for the results, which I believe are well-known to you, I will keep it brief. Hemlibra has demonstrated 
significantly high efficacy. 
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Furthermore, we ŀǊŜ ŎǳǊǊŜƴǘƭȅ ŜƴƎŀƎŜŘ ƛƴ ǘƘŜ ŎƭƛƴƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ IŜƳƭƛōǊŀΩǎ ƴŜȄǘ-generation drug, which 
we refer to as NXT007. 

Our commitment to continuous technological advancement means that even what we considered the highest 
quality a decade ago may not hold the ǎŀƳŜ ǎǘŀǘǳǎ ǘƻŘŀȅΦ ¢ƘŀǘΩǎ ǿƘȅΣ ŀǎ ƘƛƎƘƭƛƎƘǘŜŘ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ƻǳǊ 
R&D principles, we emphasize the highest quality with current technology. The word άcurrentέ reflects this 
evolving standard. 

NXT007 incorporates three additional technologies into the antibody. These technologies, known as COSMO, 
FAST-Ig, and ACT-Fc. COSMO have significantly increased the number of compounds we can assay. FAST-Ig 
and ACT-Fc have enhanced the functionality of the antibody. Above is successful at least in preclinical stages. 

Our goal with this project is to achieve blood coagulability equivalent to healthy adults/children. Dr. Igawa 
Ƙŀǎ ōŜŜƴ ƭŜŀŘƛƴƎ ǘƘƛǎ ƛƴƛǘƛŀǘƛǾŜΣ ŀƴŘ ŦǊƻƳ ǿƘŀǘ LΩǾŜ ƻōǎŜǊǾŜŘ ŀƴŘ ƘŜŀǊŘ ŘƛǎŎǳǎǎŜŘ ǿƛǘƘƛƴ ǘƘŜ Company, one of 
the aspirations has been to enable individuals with hemophilia to confidently play basketball, as an example. 
²ƘƛƭŜ ǿŜΩǊŜ ƴƻǘ ŎŜǊǘŀƛƴ ƛŦ ǿŜ Ŏŀƴ ǊŜach that exact goal, our aim is to obtain blood coagulation ability to the 
level of healthy individuals. 

To add further detail, achieving healthy adult-level blood coagulation ability is incredibly challenging. As 
mentioned in the previous slide, even though Hemlibra binds and brings together two proteins, if the manner 
ƻŦ ōǊƛƴƎƛƴƎ ǘƘŜƳ ǘƻƎŜǘƘŜǊ ŘƛŦŦŜǊǎ ŦǊƻƳ ǘƘŜ ōƻŘȅΩǎ ƴŀǘǳǊŀƭ ǇǊƻŎŜǎǎΣ ƛǘ Ŏŀƴƴƻǘ ŀŎƘƛŜǾŜ млл҈ ŀŎǘƛǾƛǘȅΦ IŜƳƭƛōǊŀ 
was unable to reach this 100% effectiveness. However, NXT007 represents a more successful approach in 
correctly aligning Factors X and IX. As a result, at least in preclinical stages, we have observed higher efficacy 
with NXT007. This project is currently in clinical development. 
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As for small molecules, we have Alecensa, a drug developed for lung cancer patients. Unfortunately, Alecensa 
is applicable to only about 5% of lung cancer patients, making it more suited for what might be considered a 
rare cancer. Nonetheless, it was developed with the intention of creating a highly effective treatment for this 
specific group. 

Alecensa has been recognized for its value worldwide and has become the first-choice treatment in many 
places. Its key feature is its high selectivity for its target. ALK is a type of kinase, and among the approximately 
500 similar kinases, Alecensa successfully binds selectively almost only to ALK. 

This approach of selectively targeting kinases was a significant endeavor in the past decade globally. Many 
tried to achieve high efficacy in drugs by enhancing kinase selectivity, but we are so proud that Alecensa 
stands out as one of the first in a group of compounds that successfully managed this. 
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As you are aware, the results have shown that Alecensa is considerably more effective than its predecessors. 
Moreover, the latest results have also demonstrated its effectiveness as an adjuvant therapy. 
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Regarding why Alecensa performs so well compared to its predecessors, our analysis, though speculative on 
our part, highlights a few key points. The drug concentration in humans is similar to that of the preceding 
products, but the concentration required to achieve efficacy is about five to six times higher. 

This leads to what we call a therapeutic window, where Alecensa can maintain a significantly high 
concentration without compromising safety. This is a manifestation of our commitment to quality, ensuring 
both high activity and safety. 

¢ƻ ƛƭƭǳǎǘǊŀǘŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘƛǎΣ ƭŜǘΩǎ ŎƻƴǎƛŘŜǊ ŀ ŎƻƳǇŀǊƛǎƻƴ ǿƛǘƘ ŎǊƛȊƻǘƛƴƛōΣ ŀ ǇǊŜŘŜŎŜǎǎƻǊΦ 5ŀǘŀ ŦǊƻƳ ƻǘƘŜǊ 
companies show that at a concentration of 500nM, crizotinib led to the emergence of around 700 resistant 
cancer cells in vitro. However, when the concentration was tripled, the number of resistant cells reduced to 
just four. This indicates that administering a high-concentration drug can significantly counteract cancer 
resistance, a finding mirrored in clinical trials. 

In the case of ALK inhibitors, the toxicity related to on-target effects is minimal, as ALK is not expressed in 
adults. Therefore, the limit for the maximum concentration is determined by off-target toxicity and drug-
induced toxicity. Focusing on this allows us to enhance resistance significantly. Our emphasis on safety has 
enabled us to develop a high-efficacy and high-safety profile for Alecensa. 

OWL833, a diabetes treatment drug wŜΩǾŜ ƭƛŎŜƴǎŜŘ ǘƻ 9ƭƛ [ƛƭƭȅΣ ƛǎ ŀƭǎƻ ŀ ǇǊƻŘǳŎǘ ƻŦ ƻǳǊ ŘŜŘƛŎŀǘƛƻƴΦ ¢Ƙƛǎ ŘǊǳƎΣ 
too, was developed over a period of approximately seven to eight years, with a strong focus on these 
principles. 
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wŜƎŀǊŘƛƴƎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻǳƴŘǎΣ ƻƴŜ ƪŜȅ ŎƻƴŎŜǇǘ ǿŜΩve been actively pursuing over the past 
three years, under Dr. LƎŀǿŀΩǎ ƭŜŀŘŜǊǎƘƛǇΣ ƛǎ ǘƘŜ ǎƛƳǳƭǘŀƴŜƻǳǎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘǊŜŀǘƳŜƴǘǎ ŦƻǊ ƳǳƭǘƛǇƭŜ 
diseases in early stages. As I mentioned earlier, this is extremely challenging, especially when venturing into 
diǎŜŀǎŜ ŀǊŜŀǎ ǿƘŜǊŜ ǿŜ ƘŀǾŜƴΩǘ ŜǎǘŀōƭƛǎƘŜŘ ŀ ŦǊŀƴŎƘƛǎŜΦ L ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ƻǳǊ ¢Ǌŀƴǎƭŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ ό¢wύ 
team members have been working tirelessly on this. 

Take Actemra, for instance, which has nine indications. These were approved and added to the lineup 
gradually. On the other hand, as for crovalimab and GYM, we are currently considering expanding its 
indications even during clinical trials. 

! ǎȅƳōƻƭ ƻŦ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ǘƘŀǘ ǿŜΩŘ ƭƛƪŜ ǘƻ ƘƛƎƘƭƛƎƘǘ ƛǎ w!¸мнмΦ ²Ŝ ŀǊŜ ǇƭŀƴƴƛƴƎ ǘƻ ŘŜǾŜƭƻǇ ǘƘƛǎ ŦƻǊ ŀ Ǿŀǎǘ 
array of diseases, starting from Phase I with basket trials. 
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As for the final slide of the first half of our presentation, a crucial factor is how clinical and non-clinical 
development interact. This has been a significant focus for Dr. Igawa in the past three years. The data obtained 
from clinical trials is invaluable to us, and figuring out how to leverage this data for future developments is 
essential. 

Similarly, there is room for more innovation in gathering non-clinical data that can be utilized effectively in 
clinical settings. By improving the precision of this process, we can increase the likelihood of clinical success 
or choose the more optimal ŎƻƳǇƻǳƴŘǎ ŀǎ ŎƭƛƴƛŎŀƭ ŎŀƴŘƛŘŀǘŜǎΦ ²ŜΩǊŜ ǇǊƻǳŘ ǘƻ ƘŀǾŜ ƛƴƛǘƛŀǘŜŘ ŀ ŎȅŎƭŜ ǿƘŜǊŜ 
these factors are being addressed and improved upon significantly. 
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In our TOP I 2030, we have set ambitious goals to double our R&D output and, launch global in-house products 
every year. We intend to achieve these objectives by adhering to our current R&D principles. 

NextΣ LΩŘ ƭƛƪŜ ǘƻ ǘŀƭƪ ŀōƻǳǘ /ƘǳƎŀƛΩǎ ŀǇǇǊƻŀŎƘ ǘƻ mid-size molecule drug discovery. 
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As you may know, the realm of mid-size molecules encompasses various entities, such as nucleic acids, cyclic 
peptides, and recently, molecules like PROTACs, or it may be considered an extension of small molecule drugs. 
At Chugai, when we refer to mid-size molecules, we specifically mean cyclic peptides. 

²ŜΩǊŜ ŀƭǎƻ ŜƴƎŀƎŜŘ ƛƴ ǿƘŀǘ ƛǎ ǘŜǊƳŜŘ hǳǘ ƻŦ wǳƭŜ ƻŦ рΣ ŀƴŘ h²[уоо ƛǎ ŀƴ ŜȄŀƳǇƭŜ ƛƴ ǘƘƛǎ ŎŀǘŜƎƻǊȅΦ /ǳǊǊŜƴǘƭȅΣ 
ƻǳǊ ŦƻŎǳǎ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ƻƴ ŎȅŎƭƛŎ ǇŜǇǘƛŘŜǎΣ ŀ ŦƛŜƭŘ ǘƘŀǘΩǎ ƎŀǊƴŜǊƛƴƎ ǎƛƎƴƛŦƛŎŀƴǘ ŀǘǘŜƴǘƛƻƴ ƎƭƻōŀƭƭȅΣ ǿƛǘƘ Ƴŀƴȅ 
companies exploring various aspects. 

Our approach differs notably from others, especially in our focus on peptides that can penetrate cells. While 
companies like PeptiDream are pursuing a wide range of applications and forming partnerships with major 
firms, their focus seems to be on peptide drug conjugates. Recent reports, like the collaboration between Ra 
Pharma and Merck on PCSK9 involving an oral peptide mimic that competes with antibody products, primarily 
target extracellular entities. In contrast, our technology is specialized in targeting intracellular entities. 

 

This slide illustrates why we are particularly focused on targeting intracellular entities. Antibodies, in which 
we have a strong expertise, can bind powerfully to a wide range of proteins, including those we specifically 
target. However, with current technology, introducing antibodies into cells remains a significant challenge. 

It is said that about 80% of all proteins are located within cells. Therefore, the potential targets accessible to 
antibodies represent only about 20% of all proteins. 

On the other hand, small molecules, due to their size, can enter cells, but they require deep pockets in the 
protein targets to bind effectively. 

Such proteins with deep pockets also constitute approximately 20% of all proteins, meaning small molecules 
can theoretically target only about 20% of all proteins. This leaves about 60% of potential targets, those that 
are intracellular and lack deep cavities, difficult to address with the major modalities of small molecules and 
antibodies. 
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Given our experience with antibodies and small molecules, we sought to address this gap. In our search for a 
solution, we identified cyclic peptides as a potential modality that could effectively target this significant 
portion of the proteome that has been challenging to drug. 

 

In this context, as you know our first clinical trial using mid-size molecule technology has already commenced. 
This trial represents a significant step forward in targeting RAS, a challenging protein that has remained largely 
inaccessible to drug development efforts for over 40 years. 

Currently, there are two approved drugs against KRAS G12C mutations, and several other novel therapies 
based on protein degraders and covalent inhibitors have been developed to target RAS with new technologies. 
This field has become highly competitive and challenging, but most of the edge docking technologies are still 
focused on this specific target of RAS. However, LUNA18 offers a novel approach by using cyclic peptides that 
uniquely act. 
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This is the first time we are introducing the profile of this compound. We have recently been able to publish 
our findings, showing that LUNA18 demonstrates a strong affinity towards RAS, specifically NRAS, HRAS, and 
KRAS, at approximately 50pM, which is exceptionally strong. In our analysis, this affinity is comparable to that 
of antibodies and is tens of times stronger than that of small molecules. 

Even with tough intracellular targets like RAS, LUNA18 maintains this level of affinity. Its cellular activity is also 
robust, showing activity at 1nM and, in some cell lines, even as low as 0.1nM. 

On the other hand, for cell lines contains the wild-type of KRAS known to have low RAS dependency, LUNA18 
shows a therapeutic window of over 1,000-fold, at 1˃ a. 

In terms of bioavailability in animals, cyclic peptides exhibit over 20% bioavailability across the four animal 
species we typically use in our studies, indicating its availability for development. 

²ƘƛƭŜ ǿŜΩǾŜ ǊŜŎŜƴǘƭȅ ŀƴƴƻǳƴŎŜŘ ǘƘŀǘ [¦b!18 achieved sufficient pharmacokinetics (PK) in humans, further 
details beyond this are not yet available for disclosure. 

This slide shows the efficacy confirmed in vivo, using a mouse xenograft model. We observed tumor reduction 
with once-daily oral administration at a dose of 10mg/kg. These results demonstrate that mid-size molecules 
indeed possess strong affinity, can penetrate cells, and show a reasonable rate of oral administration 
utilization, at least in preclinical settings. This promising outcome has led us to proceed with clinical trials. 
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wŜƎŀǊŘƛƴƎ ƻǳǊ ǳƴƛǉǳŜ ǎǘǊŀǘŜƎȅΣ LΩŘ ƭƛƪŜ ǘƻ ŜȄǇƭŀƛƴ ŀ ōƛǘ ŀōƻǳǘ ƛǘΦ 

We have been particularly focused on achieving what are known as druglike hits. The illustration here depicts 
the conventional approach to peptide drug discovery. Traditionally, peptides have large molecular weights 
and are not cyclized. While this approach can yield strong hits, these molecules typically lack membrane 
permeability and metabolic stability. Many efforts have been made to oralize peptides like GTP and GLP, but 
these have largely been unsuccessful, primarily due to these limitations. 

¢ƻ ǘǊŀƴǎŦƻǊƳ ǘƘŜǎŜ ƳƻƭŜŎǳƭŜǎ ƛƴǘƻ ŘǊǳƎǎΣ ƛǘΩǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ǘƘŜƳ ǘƻ ǇƻǎǎŜǎǎ ƳŜǘŀōƻƭƛŎ ǎǘŀōƛƭƛǘȅ ŀƴŘ ƳŜƳōǊŀƴŜ 
permeability. However, achieving these properties requires significant alterations to the molecular structure. 
Such extensive modifications often result in a near-total loss of bioactivity, a challenge that has persisted for 
decades. This has led to the prevailing belief that developing oral peptide-based drugs is inherently difficult. 

hǳǊ ŀǇǇǊƻŀŎƘ ŘƛŦŦŜǊǎ ƛƴ ǘƘŀǘ ǿŜ ŘƻƴΩǘ ǎŜŜ ǘƘŜ ŘƛŦŦƛŎǳƭǘȅ ŀǎ ƛƴƘŜǊŜƴǘ ǘƻ ǇŜǇǘƛŘŜǎΣ ōǳǘ ǊŀǘƘŜǊ ŘǳŜ ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ 
druglike hits. In small molecule drug discovery, hits from high-throughput screening often already possess 
some degree of membrane permeability and metabolic stability, even if their bioactivity is not particularly 
strong. This makes the transition from hit to lead more seamless. The boom in small molecule drugs since the 
1990s can be attributed to this. 

This reƭŀǘŜǎ ǘƻ [ƛǇƛƴǎƪƛΩǎ wǳƭŜ ƻŦ рΣ ǿƘƛŎƘ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŎƻƳǇƻǳƴŘǎ ŦƛǘǘƛƴƎ ǿƛǘƘƛƴ ǘƘŜǎŜ ǊǳƭŜǎ ŀǊŜ very likely to 
possess drug-like properties, specifically in terms of membrane permeability and metabolic stability. 
Consequently, in small molecule drug development, most hit compounds already exhibit these drug-like 
characteristics, facilitating a smoother transition from hit to lead without major structural changes. 

We aimed to apply this approach to mid-size molecules, particularly peptides. As you might be aware, drug 
discovery for molecules with a molecular weight exceeding 500 was scarcely undertaken. There was a lack of 
information on what characteristics make a compound in this category drug-like, so we began by gathering 
this information ourselves. 

Starting from this point, I believe, has been significantly influenced by our alliance with Roche. 



 
 

 

Support 
Japan 050.5212.7790    North America  1.800.674.8375  

Tollfree  0120.966.744 Email Support     support@scriptsasia.com 
24 

 

 

What we discovered was quite insightful. For instance, we managed to achieve membrane permeability with 
peptides with 7 amino acids by making it more lipophilic. While this increased its ability to penetrate lipid 
membranes, the lipophilic nature also made it more susceptible to oxidative metabolism by cytochrome P450 
(CYP), thus compromising its metabolic stability. 

When we tried to enhance its stability against oxidative metabolism by CYP by making it more hydrophilic, it 
became too water-soluble to permeate the membrane effectively. In other words, we could achieve either 
membrane permeability or metabolic stability, but finding a balance between the two proved extremely 
challenging. 

However, when we expanded the peptide with 11 residues, we found that both goals could be achieved. With 
11 residues, the peptide becomes somewhat flexible. It likely forms numerous hydrogen bonds within the 
molecule, adopting a lipophilic structure to cross the membrane, essentially mimicking a lipophilic nature.  

Conversely, when in water, its polar groups face outward, asserting a hydrophilic character which reduces 
oxidation by CYP. Thus, we found that peptides around with 11 residues, unlike those with 7, can exhibit 
significantly more drug-like properties. This was a new and valuable insight for us. 

This challenges the long-held belief among many chemists, myself included, that smaller molecular weight 
equates to being more drug-like. It turns out this was merely a misconception, not reflecting reality. 
Researchers have traditionally focused on creating drugs with five or six residues, finding it difficult to develop 
drugs with these smaller molecules and rarely considering larger molecular weights. However, our results 
indicate that the sweet spot for drug development might actually lie in these larger structures. 

This is exemplified by the compound Cyclosporine. Cyclosporine, with its 11 amino acid residues, perfectly fits 
this sweet spot. In the world of drug discovery, Cyclosporine has long been viewed as an exception. However, 
our experimental evidence suggests that Cyclosporine is not just an outlier but an indication that there is a 
significant rationale behind its structure. This has led to the establishment of certain rules in drug 
development, a development that has recently been reported in Journal of the American Chemical Society 
(JACS). 
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.ǊƻŀŘƭȅ ǎǇŜŀƪƛƴƎΣ ǿŜΩǾŜ ŘŜǘŜǊƳƛƴŜŘ ǘƘŀǘ ŦƻǊ ŎȅŎƭƛŎ ǇŜǇǘƛŘŜs to be considered drug-like, they should consist of 
9 to 11 residues, with more than half of these being N-alkylated. N-alkylation refers to the modification of the 
amino group in amino acids, typically NH2, as shown here with methylation. This alkyl substitution is crucial. 

hƴŜ ƻŦ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ǿŜΩǾŜ ƛŘŜƴǘƛŦƛŜŘ ƛǎ ǘƘŜ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻǳƴŘǎ ǘƻ ƻȄƛŘŀǘƛǾŜ ƳŜǘŀōƻƭƛǎƳ ōȅ 
cytochrome P450 (CYP) due to their oily nature. This necessitates the development of cyclization methods 
that avoid oxidative metabolism. 

Our extensive experimental data illustrates this point. The horizontal axis represents metabolic stability, while 
the vertical axis indicates membrane permeability. The compounds that fall into this specific region are 
considered drug-ƭƛƪŜΦ Lƴ ǘƘŜ ōƭǳŜ ǎŜŎǘƛƻƴΣ ǿƘƛŎƘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǊǳƭŜǎ ǿŜΩǾŜ ŜǎǘŀōƭƛǎƘŜŘ ŦƻǊ ŘǊǳƎ-likeness, out 
of 95 compounds, 63, or 66%, were assessed as drug-like based on these criteria. 

Conversely, 13% of the compounds that did not meet our criteria still fell into the drug-like category. This 
suggests that while not all compounds that are drug-like fit these rules, a high probability of achieving drug-
likeness is associated with possessing these characteristics. Consequently, we have decided to pursue drug 
discovery in this particular direction, focusing on these identified criteria. 
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While this part can be gone over quickly, we have faced considerable challenges in synthesizing peptides. The 
process of peptide synthesis has its advantages, such as parallel synthesis and automation using machines, 
which might lead one to think that a vast number of peptides can be produced. However, when applied, we 
find that it hardly produces what we really want. 

For instance, the synthesis becomes exceedingly difficult with the presence of N-methyl in 11-residues. Even 
when attempting to synthesize sequences with two to four N-methyl groups, the results were far from 
satisfactory. Out of about 30 sequences attempted, only 54% were successfully synthesized, meaning nearly 
ƘŀƭŦ ŎƻǳƭŘƴΩǘ ōŜ ǎȅƴǘƘŜǎƛȊŜŘ ŀǘ ŀƭƭΦ 

The yield was also low at 18%, and the most concerning issue was the purity, which was only 55%. With such 
ƭƻǿ ǇǳǊƛǘȅΣ ƛǘΩǎ ƛƳǇƻǎǎƛōƭŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŀǘ ȅƻǳΩǊŜ ŀƴŀƭȅȊƛƴƎ ƛƴ ŀƴ ŀǎǎŀȅΣ ǊŜƴŘŜǊƛƴƎ ǘƘŜ ǇŜǇǘƛŘŜǎ ǳƴǳǎŀōƭŜΦ 
This is the state of peptide drug discovery, even in areas that are considered well-researched. The synthesis 
of peptides with numerous N-alkyl groups had not been optimized before our research. 

The average purity of 55%, with too many similar impurities, led us to conclude that efficient production was 
highly unlikely. 

For peptides with more than half consisting of N-methyl groups, 6, 7, 8, 9 residues, synthesis was almost 
entirely unfeasible. Therefore, we began with the development of a new synthesis method. This method, 
reported in the Journal of Medicinal Chemistry (JMC) in 2020, has now achieved a synthesis success rate of 
100% with an average purity of 97%. With this advancement, a single chemist can now synthesize over 500 
compounds per year. In comparison, in small molecule synthesis, a chemist producing 50 compounds per year 
is considered highly productive. This significant increase in our productivity is a powerful asset in our research 
endeavors. 
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The experimental data show significant progress in the synthesis of cyclic peptides. Even with crude purity 
levels as low as 60%, after purification, which is a straightforward process and could be further optimized with 
more detailed work, we achieve much higher purities. This means that even at a production rate of 72 
compounds overnight, we can attain such levels of purity, indicating a high degree of refinement in our current 
processes. 
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{ƻ ŦŀǊΣ LΩǾŜ ŘƛǎŎǳǎǎŜŘ ƻǳǊ ǎǘǊŀǘŜƎȅ ŀƴd chemistry for developing cyclic peptides and mid-size molecules. Our 
approach has been to identify drug-like hits and carry them through to clinical compounds without significant 
structural changes. Key to this strategy is a blend of flexibility and precise modification in manufacturing, 
ensuring the drug-like qualities of our products. 

While this covers the production side, the next question is how we identify these hits. Here, we utilize 
biotechnology, including antibody technology. We possess strong caǇŀōƛƭƛǘƛŜǎ ƛƴ ōƛƻǘŜŎƘƴƻƭƻƎȅΣ ǿƘƛŎƘ ǿŜΩǾŜ 
integrated with our chemical sciences, a fusion we refer to as the synergy of bio and science. Through this 
ŦǳǎƛƻƴΣ ǿŜΩǾŜ ŘŜǾŜƭƻǇŜŘ ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ƛƴ ŘǊǳƎ ŘƛǎŎƻǾŜǊȅΦ 
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In our biotechnological approach, we employed a technique known as mRNA display. mRNA display is a well-
known biotechnology method that involves chemically synthesizing 10^12 different DNA sequences. These 
sequences are processed through various stages to create a strong one-to-one binding between each peptide 
and its corresponding sequence, resulting in 10^12 unique peptide-DNA pairs. 

Using this technology, we can evaluate 10^12 different peptides in a single flask. This massive parallel 
screening allows us to select peptides that bind to our target proteins, thus generating potential hits for 
further development. 

A critical aspect of this process involves using an mRNA template to transcribe non-natural amino acids, 
thereby increasing the diversity of the peptides. A key system in this process is the PURESystem. 
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By utilizing the PURESystem, we have been able to expand the codon table to include non-natural amino acids. 

 

Libraries using non-natural amino acids have proven effective for identifying hits in mid-size cyclic peptides. 
This has been progressively reported, with Suga in 2011, Szostak in 2012, and our own patent in 2013. 

As I mentioned earlier, our methodology is characterized by its focus on drug-likeness. For example, our 
unique method of amidation in the presence of various proteins, RNA, and other impurities allows us to 
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establish a metabolically stable cyclization process. Additionally, out of the 64 codons available, we have now 
made it possible to use 32 of these for incorporating non-natural amino acids into our peptides. 

 

Understanding that there are typically only 20 kinds of amino acids in proteins, the role of expanding this 
number beyond 20 using biotechnology is immensely important. We recognize that being able to work with 
ŀǎ Ƴŀƴȅ ŀǎ он ŘƛŦŦŜǊŜƴǘ ŀƳƛƴƻ ŀŎƛŘǎ ƛǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŀŎƘƛŜǾŜƳŜƴǘΦ ²ƘƛƭŜ ǿŜ ƘŀǾŜƴΩǘ ȅŜǘ ǊŜǇƻǊǘŜŘ ƻƴ ŦƛƴŘƛƴƎ 
more than 20, we have successfully expanded to 32. 

The reason for this expansion to 32 amino acids is largely due to the limitations imposed by the natural variety 
of amino acids. While increasing the number of amino acid residues to 20 or 30 can make it easier to find hits, 
our understanding is that peptides with 20 to 30 residues tend not to be drug-like in the sense that they do 
not easily enter cells. Therefore, to achieve cell permeability, we focus on keeping peptides within a limit of 
11 residues. 

Adhering to this 11-residue limit increases the complexity of the task, necessitating an expansion in the variety 
of amino acids we use. Furthermore, more than half of these amino acids need to be N-alkylated. We 
persistently pursue this approach, using peptides where more than half of the amino acids are N-alkylated. 

Translating peptides with N-alkylated amino acids into a form that is biologically recognized is extremely 
challenging. Moreover, to make this process practical on a large scale, we have had to develop various new 
technologies. 
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I'll present two representative examples. The first is aminoacyl tRNA synthetase, which plays a role in 
attaching amino acids to tRNA. When this enzyme is used in translational synthesis, it reattaches these 
dispersed amino acids. We have mutated this protein, which naturally recognizes only natural amino acids, to 
enable it to recognize N-alkylated amino acids. As shown here, this allows for translational synthesis using 
ARS. 

The second development concerns the stability of the aminoacyl tRNA-amino acid complex, which is crucial 
for translation. Under normal conditions, this complex tends to degrade rapidly. Given our desire to 
incorporate a wide variety of amino acids, degradation would lead to extremely low translation efficiency. To 
ŀŘŘǊŜǎǎ ǘƘƛǎΣ ǿŜΩǾŜ ŀpplied protective groups to the amino acids chemically. These groups are gradually 
deprotected in the reaction system, enabling us to establish a highly efficient translation system. 

!ǎ LΩǾŜ ƳŜƴǘƛƻƴŜŘΣ ŀŎƘƛŜǾƛƴƎ ŘǊǳƎ-likeness is a significant challenge in ōƛƻǘŜŎƘƴƻƭƻƎȅΦ ²ŜΩǾŜ ǘŀƪŜƴ ǇǊƛŘŜ ƛƴ 
identifying the essential elements needed to realize this goal and systematically addressing each challenge to 
evolve our technology into a practical and effective tool for drug discovery. 



 
 

 

Support 
Japan 050.5212.7790    North America  1.800.674.8375  

Tollfree  0120.966.744 Email Support     support@scriptsasia.com 
33 

 

 

We are currently utilizing our advanced technology at CPR, our research subsidiary based in Singapore. This 
has enabled us to set up a system capable of generating hits for over 20 targets annually. 

 

As I have mentioned earlier, the fusion of chemistry and biotechnology has been pivoǘŀƭΦ ²ŜΩǾŜ ŜǎǘŀōƭƛǎƘŜŘ 
drug-like criteria through chemistry and generated hits using biotechnology. These hits, by our definition, are 
drug-like and can be advanced to clinical candidates without significant structural changes. The transition 
from hit to lead and then to industrial production has been primarily managed by our chemistry team. 



 
 

 

Support 
Japan 050.5212.7790    North America  1.800.674.8375  

Tollfree  0120.966.744 Email Support     support@scriptsasia.com 
34 

 

 

The accompanying diagram illustrates our hit to lead process, particularly with a RAS inhibitor. On the left, we 
have the initial hit, and on the right, the clinical compound. When overlaid, you can see a high degree of 
alignment in the peptide backbone. 

This exemplifies the success of our concept: retaining the original scaffold while optimizing through minor 
modifications. 

For instance, a compound that initially showed almost no cell activity improved to 1.4 nM, and its affinity 
improved from 340 nM to 0.035 nM, a substantial improvement by any measure. 

This process took approximately three years, a period during which our synthetic methods have significantly 
improved, contributing greatly to these advancements. 
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Moving on to manufacturing, due to the need for precise synthesis, we have invested approximately JPY90 
billion in setting up new facilities. 
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Our recently inaugurated facility, FJ2, operational since December 2022, has been awarded a prestigious 
honor, the Facility of the Year Awards by the International Society for Pharmaceutical Engineering. 

The award was given for our advanced containment measures. Containment refers to preventing any 
contamination of the compounds, both to the external environment and to the workers. 

We have placed significant emphasis on this aspect. As I mentioned earlier with the Alecensa example, we are 
committed to achieving high potency in our compounds and ensuring a high therapeutic window to minimize 
off-target effects. This principle applies across both small and large molecules in our drug discovery efforts. 

This focus on high potency was a request from our research team. We needed facilities capable of handling 
highly active compounds. Initially, our request was met with resistance from our manufacturing team, with 
claims that such technology did not exist and the task was impossible. However, we clarified that our goal 
ǿŀǎƴΩǘ ǇǊƻŦƛǘ-driven or about reducing cost of goods. Instead, it was about the quality of the pharmaceuticals, 
to enhance efficacy and reduce side effects. After we made this point, there were no further objections, and 
they proceeded to construct the facility. This achievement, I believe, ƛǎ ŀ ǘŜǎǘŀƳŜƴǘ ǘƻ /ƘǳƎŀƛΩǎ ǎǘǊŜƴƎǘƘΦ 
Please excuse my pride in sharing this. 
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This slide presents an update to our mid-sized molecule portfolio, which was originally introduced two years 
ago. 
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Firstly, LUNA18, a pan-RAS inhibitor, is currently in Phase I clinical trials. Our second oncology compound is 
now transitioning into preclinical development and is close to entering clinical trials, with GLP-Toxicology 
Studies underway. 

The third compound targets acute cardiac failure. The clinical candidate has been selected, and we are 
currently gathering final data to decide whether to proceed with GLP-Tox Studies. 

The short arrows on the diagram indicate progress over the previous two years, crossing one step as 
represented by the dotted line. The medium-length arrows signify two steps of progress, while the longest 
arrows represent three steps of advancement. 

As shown, there are three other compounds where in vivo efficacy has been confirmed, and clinical candidates 
are being selected. Each of these has progressed by one or two steps. 

Seven compounds, including tough targets that have demonstrated cell activity and cell penetration, have 
made critical advancements in the past two years. 

Among these, theǊŜΩǎ ŀ ŎƻƳǇƻǳƴŘ ŦǊƻƳ ƻǳǊ Ƨƻƛƴǘ ǊŜǎŜŀǊŎƘ ǿƛǘƘ wƻŎƘŜΣ ǿƘƛŎƘ Ƙŀǎ ŀŘǾŀƴŎŜŘ ǘǿƻ ǎǘeps in two 
years, showing cellular activity. We have four ongoing joint research projects with Roche. Similarly, our 
collaboration with the University of Tokyo has advanced by three steps, showing the beginning of in vivo 
efficacy. 

IƻǿŜǾŜǊΣ ƻƴŜ ǇǊƻƧŜŎǘ ƛƴ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ hǎŀƪŀ ¦ƴƛǾŜǊǎƛǘȅ ƘŀǎƴΩǘ ǇǊƻƎǊŜǎǎŜŘ ŀǎ ŜȄǇŜŎǘŜŘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ǘǿƻ 
years, presenting challenges with its mode of action. We had to re-initiate the hit generation process, but we 
are making steady progress. 

Overall, our portfolio has significantly expanded, and our understanding of our approach has solidified. We 
are confident that we are moving closer to a sustained environment for drug discovery. 


