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Presentation

Miyata: Thank you very much for joining us today amidst your busy schedules forCHIgGAI
PHARMACEUTICAL CO., IR&D, Meeting. | am Miyata from the Corporate Communications Department,
FYR L gAftf 06S Y2RSNIGAy3a (2RIe&Q&d aSaarzyaeo , 2dz2NJ O2

C2RI8Q8 A844A2Y 6Af tpersoSevéraydvide®Zobmiwebirdri K & Fy Ay

I Agenda 0

Gy Roche Geup

Associate Vice President, Head of Translational

Characteristics of Chugai’s Research  Research Div.
to Early Development Tomoyuki Igawa Ph.D.

Chugai's Mid-size Mo'ecule Drug Vice President, Head of Research Div.
Discovery Hitoshi likura Ph.D.

Q&A

¢KS F3ISYyRI F2NJ i2RIFe&Qa YSSGAy3 Aa RAALAF&Shkrey (K.
of the presentation materials. We will proceed according to the details outlined there.

| regret to inform you that, due to health reasons, Igagaaving difficulty speaking today. Therefore, likura
gAftf KFEYRES L3IFglQa LINBaSyidldAzye LIFglE Aa LI NIGAC
during the Q&A session.

We will take questions after all presentations have concluded. Tha %ssion is scheduled to last for 30
minutes, and we encourage you to actively participate with your questions.

Now, likura will provid® K I NI O (i S NR & ifede@céh ar@l €arly d&verpmeént) as well a& dz3rhidk Q &
sizemolecule drug discovery

likura: Thank you for taking the time to join us today. | am likura, the head of the Research Division, and | look
forward to our discussionFirstly, | will spend about 20 minutes discussing the unique aspects of Chugai
t KFNXYI OSdzi A OF t Qdevelirerd.| NOK | yR SF NI @&
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I Exponential Growth in Revenues Volume Trends d}

» During 2017-2022, kept breaking the record-high revenues and operating profit for the sixth consecutlve year. In
2022, the revenues exceeded 1 trillion yen for the first time since foundation. r Corioperating peofi

Core revenue A Mitchga (UPY b)
(JPYb) v
1,200
Core business profit 2002-22 1168.0
1,100 & Ooerati 500
perating profit Revenue: x7
' 451.7

1,000 Operating profit: x 17
900

ENSPRYNG 400

800
700

,,,,,,,,,, 5
600 .

&‘ALEEENSA
500 Chugai +ACTEMRA ¥ 200
400 products
v

300
200 100
100 II|||||||I|III
, m'mn'l y

2001| 2002 | 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
a

Roche lliance | 9 month )
i MIRCERA Kadcyla TECENTRIQ POLIVY
products Tamifiu. Copegus Pulmozyme ZELBORAF GAZYVA Evrysdi
Herceptin Xeloda AVASTIN s ROZLYTREK  RONAPREVE
Rituxan PEGASYS Tarceva viva ONE VABYSMO

5

2012 and before: JGAAP, 2013 and beyond: IFRS Core, Revenues excluding OTC and diagnostics All product names appearing in this presentation are the property of their respective owners. * Counting from 2003 to 2022. F1T and F1L are counted as one.

{GFNIAY3a 6AGK GKS FANBG at ARSI AG RSLMAOGA [/ KdAl A
years. In 2022, our revenue exceeded JPY1 trillion, marking an approximately sevenfold increase in revenue
over these twodecades.

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 tiheat s 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.

/ KdzZ3F A t KI NXYIF OSdzi A O f Q& iINGB, ZaBdytdgStiier With 1HeS revdliBds OfKoarR Wt
developed drugsActemra, Alecensa, Hemlibra, and Enspryig 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,

I f GK2dzZ3K A0 KlIa N22Ga FNRY 20SNI wn &8SFNRBR 3235 S@S
has been largely informal. However, thigay, lgawa has successfully formalized what was previously an
dzy s NAGGSY |aLISOG 2F / KdzAF A Q& OdzZ §dz2NBEd ¢ K2dzZIK ¢S Kl
it in the next three slides.
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IChugai R&D Principles
v “Technology-Driven” drug discovery

v" “Quality-Centric” clinical candidates

v "Molecule-Centric/Biology-Driven" indication selection

v "Value Maximization" clinical development

» Chugai R&D has fostered a unique company culture and mindset over a long period of time.
» Chugai R&D principles reflect this culture and mindset.
» We will contentiously follow these principles and achieve higher R&D productivity.

Our approach can be broadly divided into four keyea:. First, we are technologlyiven 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, owal dexelopment aims

to explore methods that maximize the product value.
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I Chugai R&D Principles

\ « We develop unique and innovative modality technologies to make undruggable targets or MOAs
“Technol soo - <
ecnnology- druggable, and pursue drug discoveries that can only be accomplished by Chugai

. i » We apply proprietary technologies to a variety of targets or MOAs in any disease area where the
Drlven idea can achieve a differentiated product and fulfill patients’ unmet medical needs

drug discovery

* We conduct forward and reverse translational research into proprietary modality technologies, to
improve the efficiency and success rate of our drug discoveries and clinical developments

/ \ » We identify the highest quality drug candidates (in terms of activity, selectivity, DMPK, safety, \

stability, etc.) that are achievable using the latest technologies, without compromise
“Quality-Centric” S : i :
y » We demonstrate clear differentiation points from competitors based on non-clinical experimental

8 data and scientific evidence

clinical . R o

» We persevere even for a decade until we succeed in achieving the highest quality possible, if the
idea, when realized, is game-changing for patients

candidates . . . .
« We pursue the highest prediction accuracy for DMPK properties and safety, from non-clinical to

\ / human settings //

We refer to our approach as technolegyiven drug discovery, exemplified by our work with antibody
technologies. This approach primarily involves transforming what were oncé&leoed 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 ben intensifying our efforts, especially over the past three years, to strengthen the
connection between clinical angreclinicalstages. We rapidly bagkanslate clinical results into preclinical
stages to inform the development of new modalities.

Regardng 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 candidatéshe 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 comgetitm
at the preclinical stage. It also fosters a culture of perseverance, where we persistently pursuetgaming
ideas, even if it requires significant time and effort.

The development of this culture has been significantly influenced by our stcadéigince with Roche, which
| believe has played a major role in shaping our unique approach.
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I Chugai R&D Principles o

foche) Roche Group

/ \ » We select the right indications for each drug molecule based on the MOA of the molecule and the
biology of the target, not restricted to a specific disease area

"Molecule-Centric/

« We select indications that are based on the value that the product can potentially deliver to
patients, rather than drug price and market size estimated prematurely at the early stage of clinical
development

Biology-Driven"

« We improve Go/No go decision accuracy by obtaining biological PoC data for our non-clinical

indication selection -« . .
hypotheses at the early stage of clinical development, to increase success rates in the later stage of

k / clinical development.

K » We maximize the value of each product across multiple disease areas, rather than its value in a 7\\
L Va | ue single disease area, and seek a wide variety of opportunities beyond the focused disease area, \
through concurrent development in multiple indications from the early stage of clinical
P . -
Maximization aevelopment
« We focus on generating key data in clinical studies and do not make prioritization or Go/No go
CI i nica I decision of a project in the absence of scientific evidence, and continue the project as long as the

science-based non-clinical/clinical data supports fulfilling patients’ unmet medical needs

*» We collaborate with partners or out-license to them when we lack our own expertise or resources to

/i develop a project, and generate data to demonstrate the value of the product sf/

development
s

Thirdly, we follow a target disease strategy based on mechanisms of action and biology. As | mentioned earlier,
we are technologydriven and do not confine oselves 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, whilethis approach is beneficial for research, it presents significant challenges, particularly in the
SFNIe adlF3asSa 2F Ot AyAOlFt RS@GSt2LIVSYyildzr 6KAOK | NB
division. Clinical development demands specializealltedge 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 diseeses.

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 develop 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 a/@gake can.

Our approachtoclinicalrd2 RSOA&A2Yy & A& |jdZAGS dzyAljdzS® 2SS R2yQi
or similar factors. Instead, we focus on the potential benefits to patients and the empirical data obtained from
clinical trials. Tis thorough approach to decisiemaking 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 opemeripgrwith third parties
other than Roche, depending on the situation. Generally, we prefer not to conduct Rhaisés inhouse.
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I Drug Discovery only Achieved by Chugai through -
Technology-Driven Drug Discovery e

) - Targets can be aimed at by - N‘ew MOA gchleved
Roms normal-antibodiés or small with new technology - . -
agents : 3 ; : 3
* .molecules :

Vg ual-1g®

Mid-size B -

S onventional ‘ : I
molecules [N /——rﬂ

(cyclic peptides) S - Bispecific
i / Switch antibody
Antibody™

X

S s g v Genome
o A : : Target molecules druggable with editing
Targets feasible only through mid-size molecules = . new technology

Molecular
glue

The cornerstone of our competitive edge in R&D, as | believe, lies in our techiliegly 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 developmenbpecific antibodies, which enable us to accomplish previously
unachievable feats. This includescyclingantibodies, sweepingantibodies, switch antibodies, and PAG).

Each of these possesses unique characteristics distinct from traditional antibodies, allowing us to do what was
once impossible.

hy GKS 20KSNJ KIyRX gigzenleculés2aRrodalidyave dréSvery exdtedmbddio- A 4
sizemolecules can achieve things that neither antibodies nor small molecules can. The experimental data
$6SQPS | O0dzydzf SR 2@0SNJ §KS LJad Go2 &SFENER Aa ljdzAad

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

Thus, our fundamental stance is tdddzNBE dzS RNXz2 RA&a02@FSNE GKFG Aa dzyA
capabilities.
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Long-term Continuous Investment in New Technology
Development that Support Technology-driven Drug Discovery is

Roche Group

the Best Way to Continuously Create Innovation

[ 2004 | 2005 [ 2006 [ 2007 [ 2008 [ 2009 [ 2010[ 2011 [ 2012] 2013] 2014] 2015 2016 | 2017 2018] 2019 2020 2021 | 2022 2023 ] 2024

ART-Ig® (Bispecific Ab)
Recycling Antibody®
Out of rule of 5 (Small molecule)
Mid-size molecule
TRAB™
Sweeping Antibody®
FAST-Ig™ (Bispecific Ab)

Switch-Ig™
Dual-Ig®
PAC-Ig®

New technology

New technology

New technology

A\ Adding to the Chugai's Development Portfolio
* Verifying technical PoC in clinical studies

# PoC verified by other companies

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.

Nine indications for six products receive US FDA Breakthrough [}«
Therapy designations

2005

~*ACTEMRA
tocilizumab

L)
Giant cell
arteritis
4

Systemic
sclerosis

-
Jun. 2015 Oct. 2016

Anti-IL6R antibody
tocilizumab

2014

éAI.ECEES?X

alectinib 250,

-

nscLc

ALK # ALK+
CRZ failure?)

-

-

Sept. 2013 Oct. 2016
ALK inhibitor
alectinib

1stline

Roche Group
As of December 12, 2023

Hemophilia®y Hemophilia#
A A

with FVIll wio FVIIl

Inhibitors?/ Inhibitors £

- -

Sept. 2015  Apr. 2018
Anti-FIXa/FX

bispecific antibody
emicizumab

ENSPRYNG Sk &7 #
satralizumab 2" line
- LGSOC

Anti-IL6R recycling

VS-6766
(CKI27)

% &7

Mitchga
May. 2021
3 Next generation
Dec. 2018 Prurigo MEK inhibitor
nodularis_ avutometinib

Dec. 2019

Anti-IL31R antibody
nemolizumab

antibody
satralizumab

1) Progressed on or intolerant to crizotinib. 11
2) For prophylaxis, 12 years or older.

Sirce 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 developigggtigh

pharmaceuticals.
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HEMLIBRA® Was Created through Chugai’s Unique
Mindset, Barrier-free Handling of Disease Areas S

Normal antibody structure Bispecific antibodies /
=
HEMLIBRA

Left and right arms QQ‘ '7;@ Left and right arms
bind to the 'l bind to the
same antigen 0o different antigens

HEMLIBRA \

Factor X Activated factor IX

HEMLIBRA binds factor IX and factor X to coagulate blood. 12

Now, | would like to inwduce 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, Hlibra is a bispecific antibody. This means that its two acarsrecognize different
antigens.

While conventionalantibodies bind to a single antiggmoth arms to antigen A or,Bispecific antibodiebas
anovelcharacteristt to be able tdind totwo different proteins simultaneously.

This unigue 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
| SYf AN Q&4 GKSNIY LISdziAO FdzyOliA2y o
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Persisting Research and Uncompromising Stance for
Quality Led to Creation of HEMLIBRA®

FX-binding area ‘ "

)

2002 % FIXa-binding area
Start of research /3*~~

“;‘ e, ’r
Produced 200 anti-FIXa FIXa i > 49 Fx Produced200 anti-FX
i antibodies - e antibodies

s o et et et : » Screened approx. 40,000 Bispeciﬁc antibodies ‘

2006

(-

foche) Roche Group

Acgzirgq Josxd Multidimensional optimization of lead and acquired lead antibodies
RO antibodies + Studied more than2,000 modified antibodies
v Increase the FVIII-mimetic activity
v Improve pharmacokinetics (prolongation of half-life in blood)
. v Improve physicochemical properties
v Reduce immunogenicity
v Improve production efficiency of antibody
2010 Sampeietal PLoS One8e57479 (2013)
Acquired antibody

for development ‘

Creation of HEMLIBRA: humanized anti-FIXa/FX bispecific IgG,

The development of this antibody, initiated in 2002, spanned over eight years before we obtained the
developmentready antibody. Notably, there was a point where we had identified a clinical candidate
compound, but unexpcted 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 40,0@A 8 LISOAFTAO | yiAo02RASax
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 basethe technology

available at the time. This rigorous process led to the creation of Hemlibra.

g KA OK
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I HEMLIBRA® Creates New Value in Hemophilia Treatment

CRoche) Roche Group

Long-term administration of HEMLIBRA data showed that as the administration went longer,
bleeding requiring treatment were getting to zero.

Proportion of subjects experienced 0 or 1-3 bleedings requiring treatment Annualized bleeding rate (ABR)
10 4
9 4
8 4
74
6
5 4
4 -
3
20 2 ]

100

90

Proportion of subjects
Mean ABR (95%Cl)

10 } 1 - 0.7]0.7,

0

1-24 25-48 49-72 73-96 97-120  121-144 145-168 169-192

T T
Ao A b A @ g
AT T e T g Y o o

Duration of treatment (weeks) Duration of treatment (weeks)

Collaghan et al, Blood 2021, 137(16): 2231

As for the results, which | believe are wialown to you, | will keep it brief. Hemlibra has demonstrated
significantlyhigh efficacy.
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A Next-generation Hemophilia Drug NXT007 Was Created by 0|
Applying Newly-developed Technology and Is under Development <"~

Mechanism of Action

NXT007 acts on blood coagulation Factor IXa (FIXa) and Factor X (FX), enhances FX activation catalyzed by FIXa, and
promotes blood coagulation reactions by arranging FIXa and in a spatially suitable position(similar to HEMLIBRA).

Major new technologies applied in the
development of NXT007

+ COSMO

- Multidimensional optimization system of molecules. Evaluate
multidimensionally approx. 1300 antibodies produced for each lead

antibody.
« FAST-Ig™
Source: PEGS Boston, 2014 (partially modified) - Technology to control charged interactions between H chain and L chain
to enable improved industrial productivity of bispecific antibodies
Target profile * ACT-Fc®
* Blood coagulability equivalent to healthy adults/children - Technology expected to improve PK profile
» Improved convenience at administration e o e . o

Furthermore, wd NB OdzZNNBy if & Sy 3lF3ISR Ay K Sgefefafioff dr@whichRS @S 1
we refer to as NXTO007.

Our commitment to continuous technological advancement means that even what we considered the highest
quality a decade ago may not hold thel YS &G F (dza G2RI@d ¢KI GQad gKexz I a
R&D principles, we emphasize the highest quality with current technology. Theamam@nt reflects this

evolving standard.

NXTOO7 incorporates three additional technologies into thébedy. These technologies, known as COSMO,
FASTg, and AGFc COSMnave significantly increased the number of compounds we can aBs&Alg
and ACIFchave enhanced the functionality of the antibadyboveis successfuhit least inpreclinical stages.

Our goal with this project is to achieve blood coagulabdifuivaent to healthy adultéchildren.Dr. Igawa

KFa 0SSy tSIFIRAY3 GKAA AYAOGAFGABSITI | yR Gampanyongdéfl G L.
the aspirations has been to enable individuals with hemophilia to confidently play basketball, as an example.

2 KAf S 6SQNB vy 2 GachiGnNelact hoal, ourfaimas$btaih blgbd dddjulation ability to the

level of healthy individuals.

To add further detail, achievingealthy adult-level blood coagulation ability is incredibly challenging. As
mentioned in the previous slide, even thgluHemlibra binds and brings together two proteins, if the manner

2F ONAY3IAYy3I (GKSY (23SGKSNI RAFFSNA FTNRY (KS 02Re&Qa
was unable to reach this 100% effectiveness. However, NXT0O07 represents a cuasstul approach in
correctly aligning Factors X and IX. As a result, at least in preclinical stages, we have observed higher efficacy
with NXTOO7. This project is currently in clinical development.
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Alectinib (ALECENSA®) Is the Result of Our Commitment to (o
QU al |ty (G cha G

B Chugai-created ALK inhibitor

B Approved for the treatment of ALK fusion gene-positive non-small cell lung cancer in more than 70 countries
including Japan, the United States, and Europe

B Added high selectivity by design based on target structure information

/\\)O In vitro Enzyme Inhibition Activity
N
Y 'O/ Tyr kinase IC5q (NM) Ser/Thr Kinase ICsp (M)
N .O ALK 19 AKTT 5,000
N= ALK F1174L* 1.0 AKT2 >5,000
o ALK R1275Q* 3.5 AKT3 >5,000
INSR 550 AuroraA >5,000
‘ " n P KDR 1,400 CDK1 >5,000
7 m "r-* ABL >5,000 CDK2 >5,000
X ) EGFR =5,000 MEK1 >5,000
\ ;- f FGFR2 =5,000 PKA >5,000
L st -
vﬂf( L 5' HER2 =5,000 PKCa >5,000
s Y, IGF1R >5,000 PKCP1 >5,000
“ el D JAKT >5,000 PKCp2 >5,000
250 _d N o KIT >5,000 Raf-1 >5,000
N/ XS AesE % P MET ~5,000 . NI
S Kinoshita et al. Hotspot activating point Sakamoto et al.
g : ( _:':) A Med. Chem. PDGFRB >5,000 mutations in neuroblastoma Cancer Cell -
i S ) -.) 2011, 54, 6286. SRC >5,000 2011,19,679. -°

As forsmall molecules, we have Alecensa, a drug agpes for lung cancer patients. Unfortunately, Alecensa
is applicable to only about 5% loing cancepatients, making it more suited for what might be considered a
rare cancer. Nonetheless, it was developed with the intention of creating a highly effeetatment for this
specific group.

Alecensa has been recognized for its value worldwide and has become thehfitsé 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 selectivityyédaire so proud thaf\lecensa
stands out as one of the first in a groapcompounds that successfully managed this.
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ALECENSA® Is Expected to Further Contribute to Treatment of

ALK-positive Lung Cancer

P3 ALEX Study

+ Alectinib demonstrated OS superiority and good
tolerability over crizotinib

» Five-year survival rate exceeded 60%

o

¢pochay Roche Group

P3 ALINA Study
+ As an adjuvant postoperative treatment for patients with
completely resected Stage IB-IIIA ALK-positive NSCLC,
ALECENSA reduced the risk of recurrence or death by 76%

compared to chemotherapy

— Alectinib (n=152) == = Alscinid =120)
100 ~—  Crizotinib (n=151) e e
_ = — b
Fl =
a0 Censored g -
H A
% e e
2 ST £ T e — e
40 7 57.4 é 4
months =
20 4 HR 0.67 (95% CI 0.46-0.98) g
p=0.0376 £ »
o T T T T T T T T T T BIM"E; Analysis SEBAE
b Ch 0.2 13,
0 & 12 18 24 30 3 42 48 54 60 i e AQIE M
Time (months)
a s 1z 8 24 30 = P P s
Time (Manths)
Pasiznts remaining atrisk.
Adectnia 123 123 118 74 S5 39 22 10 3
Chemotheropy I"'J 12 o8 =] 55 41 27 B n 2

Data cutoff: November 29, 2019; OS: overall survival; ASCO: American Society of Clinical Oncology: NR: not reached.

Dose in ALEX study: 600 mg of alectinib twice daily
Approved dose in Japan: 300 mg of alectinib twice daily

.
@

Source: ASCO20 Virtual Roche Analyst Event (partially modified) Source: FYE DEC 2023 3Q Financial Results Briefing (October 24, 2023)

As you are aware, the results have shown that Alecensa is considerably more effective than its predecessors.
Moreover,the latestresultshave also demonstrated its effectiveness as an adjuvant therapy.
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Possibility of Reduced Frequency of Acquired Resistance by

Higher Target Inhibition

0w

(Bocha) Rocha Group

v' The in vitro efficacy and clinical exposure ratio of alectinib is 6.8 fold higher than that of crizotinib, and
the high selectivity of alectinib results in stronger inhibition of ALK.

Cell-growth
inhibition
H2228"
ALK Inhibitors
(M 1Csp AUC, .
(nM) (ng.h/ml)

Crizotinib 170 46087
Alectinib 30 49709

Clinical Pharmacokinetics Ratio
.. (2) Mean concentration
Clmlt‘:l ():Iose calculated from AUC, @
& (nM)
250, b.id. 853 5.02
300, b.id. 1031 34.4

'D 6.8 fold

v" Greater inhibition of ALK at higher concentration of crizotinib reduces the emergence of resistant

clones.

200 aM

n =700

» 7200M g
ﬁ
»

1000 nM 144

n

Crizotinib
Concentration

|

0 nM

—4

Frequency of
emergence of
resistant clones-

Resistance Induction Study in Ba/F3 Cells Expressing EML4-ALK by Treatment with
N-Ethyl-N-Nitrosourea in the Presence of Various Concentrations of Crizotinib®

dac _d H nn_

1
2
3) alectinib interview form
4

)
)
)
)

H =

itifg ;;-:;:;., $EE233

ES@idpnuam-gr

iR ig

Isozaki et al., Cancer Res., 2016, 76 (6), 1506
Xalkori PMDA interview form

Zhang et al., Chem. Biol. Drug. Des. 2011, 78,999

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 ilusim 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 compromisig safety. This is a manifestation of our commitment to quality, ensuring

both high activity and safety.

¢2 AffdzAGANI GS

GKS STFTSOIU

2F GKAAZ

f SiQa O2yaAaRSNJ

companies show that at a concentration 530nM, 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 higgncentration drug can signifiatly counteract cancer

resistance, a finding mirrored in clinical trials.

In the case of ALK inhibitors, the toxicity related totarget effects is minimal, as ALK is not expressed in
adults. Therefore, the limit for the maximum concentration is deteredi by offtarget toxicity and drug

induced toxicity. Focusing on this allows us to enhance resistance significantly. Our emphasis on safety has
enabled us to develop a hig#fficacy and higisafety profile for Alecensa.

OWL833, a diabetes treatment drugdw & S

f AOSyaSR (2 9f

A [Attex A& I

too, was developed over a period of approximatslgven to eightyears, with a strong focus on these

principles.
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Maximize the Product Value by Developing Multiple Indications
Simultaneously at Early Stage after Identifying Non-clinical
Concepts in Clinical Environment

Gradually adding indication Being developed for multiple diseases simultaneously P&Zﬁ:;g'gn:ggtsmﬂjﬂﬁgs
after the launch before approval indicat'i)ons from Phasz 1

BACTEMRA® B Crovalimab RAY121
(tocilizumab) « Paroxysmal nocturnal Hemoglobinuria In October 2022, P1 study was

4 Indications (submitted for approval/global) started. P1a study is ongoing.

9 o Under development  * Atypical hemolytic uremic syndrome (P3) P1b study for simultaneous

Indications + Sickle cell disease (P2) development of multiple

Approved + Lupus nephritis (P1) indications is being prepared.

B GYM329
. . . = Spinal muscular atrophy (P2/3)
Since its launch in June 2005, 2 Indications . F!:cioscapulohumeraﬁ)myuscular dystrophy

indications have been added
mainly for immune diseases.
In September 2023, indication
for cytokine release syndrome B ENSPRYNG® (satralizumab)
induced by cancer therapy was + Generalized myasthenia gravis (P3)
added. 4 Indications + Anti-myelin oligodendrocyte glycoprotein
antibody-assaociated diseases (MOGAD) (P3)
+ Autoimmune encephalitis (AIE) (P3)
* Thyroid eye disease (P3)
(Currently launched for treatment of neuromyelitis 19
optica spectrum disorder)

Under development (P2)

Under development

wS3IIFNRAY3I (KS RS@St2LIYSyid 27 vabedadivel)pursuidg degrthapast 2 y S
three years, undeDr. L A g1 Q&4 f SI RSNBKALE A& GKS aAydzZ Gl yS2dz
diseases in early stages. As | mentioned earlier, this is extremely challenging, especially when venturing into

daSlasS IINBlFIad 6KSNB ¢S KI@SyQid SaidlofAaKSR | FNIyC
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 otherhand, as for crovalimaband GYM we are currently considering expanding its
indications even during clinical trials.

I aevyoz2f 2F (GKAAa FLINRIOK (KFG 6SQR tA1S (2 KAIKCE
array of diseases, starting from Phdséth basket trials.
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Enhance Speed/Success Probability/Competitive Superiority in
R&D by Increasing Human Prediction Technology in Unique <.
Modality Technology

N Drug From non-clinical data,
discovery predict the behavior of a Development
research drug developed using

unique technology in
Non- clinical environment

_ C!Inl_ca'I Modeling & Simulation
(in vive, in vitro)
Chugai's unique Comparing/verifying non- Chugai’s original
technology clinical prediction and actua clinical data
v Antibody technology clinical data angj utilize in ¥ PK/PD
¥~ Mid-size Molecule next—generatlon drug v Safety, clinical efficacy
Technology discovery ¥ biomarker values

Through this cycle, we aim to improve speed/success
probability/ competitive superiority of R&D.

20

As for the final slide of the first half of our presentation, a crucial factor is tiovical and norclinical
developmentnteract. This has been a significant focusodgawain 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 fudinical data that can betilized effectively in

clinical settings. By improving the precision of fhiecess we can increase the likelihood of clinical success

or choose themore optimalO2 YLI2 dzy Ra | & Of AyAOlf OFyRARIGS&ad 2S5Q
these factorsare being addressed and improved upon significantly.
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{i CHUGAI

Roche Group

IToward Achieving “TOP | 2030”

Developing innovative
drug creation
technology

Disease-causing molecules Selecting appropriate

drug discovery target

(regardless of disease areas)

“Technology-Driven” drug discovery

Academia
“Quality-Centric” clinical candidates

Research L~
Network "Molecule-Centric/Biology-Driven” .J:jm\

Joint Satellite indication selection
research Labs

"Value Maximization" clinical development

In our TOP | 2030, we have set ambitious goals to double our R&D output and,dérlvedhinrhouseproducts
every year. We intend to achieve these objectives by adhering to our current R&D principles

Next LQR fA1S G2 GF f {midsaendecule diigiziistokeya | LILINR | OK {0 2
I High-profile Mid-size Molecular Research o
Roche » Roche Grou;
(1) Beyond small molecule (2) Nucleic acid 3) Cyclic peptides o PROTAC L= -

rugs el
(Beyond Rule of 5) medicine

o Ten Ui Protciscen:
N_::u . i ¥
s y — - <s
o OO0 Q - -
N e

. PROTACTecyOlRd .-

:;;"’\?3(‘; I ACS Med. Cherm. Lett. 2020, 11, 237
"

" .
w4, orforglipron

!
& o

Peptide-drug conjugate,

Antibody mimic

multi-peptides
» Disease site-specific drugs

PeptiDream

+Orally ingestible antibodies

« Aiming at higher penetrability than
antibodies

J Mec. Chem. 2020, 63, 13796

J Mec. Chem. 2021, 64, 16770
ACS Med. Chem. Lett 2022, 13, 1379

Ra Pharma
and MERCK

Intracellular transferring peptides
« Drug discovery difficult even using
antibodies or small molecules

J Am. Chem. Soc. 2023, 145, 24035
A Am. Chem. Soc. 2023, 145, 16610 _
J. Med. Chem. 2022, 65, 13401 =

Chugai
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As you may know, the realm ofid-sizemolecules 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 tmid-sizemolecules, we specifically mean cygaptides.

2 SONB Ffa2 Syar3aSR Ay 6KFIG Aa GSN¥YSR hdzi 2F wdz S

2dzNJ F20dza A& LI NIAOdzZ F NI & 2y OeO0fAO0 LISLIWARSaz | 1
companies exploring vans 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 toebon 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 spedlin targeting intracellular entities.

Establishing a Drug Discovery Platform for Intracellular >
Tough Targets That Are Challenges to Be Targeted by Small & e
Molecules and Antibodies

Chugai Cyclic Peptide — antibody =

=05

— Small molecule =]

\\\\\\\\\\

GPCRs channels & Signaling

molecules

-p@, "4_,‘

/A

Transcription factors

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 thageewitcally
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 represetnonly 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 &dlipgpmeaning small molecules
can theoretically target only about 20% of all proteins. This leaves about 60% of potential tHrgs¢sthat
are intracellular and lack deep cavitjefifficult 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 hat has been challenging to drug.

The First Clinical Trial from Mid-Size Molecule
Technology (October 2021)
Novel cyclic peptide, LUNA18

® Orally available cyclic peptides ( R 7\ -

® Inhibits protein-protein interaction between 5:} " g IS
RAS and GEF (inhibits RAS activation) LUNA18

® |Inhibits tumor cell growth for various RAS L

alterations (mutations or amplifications) Mutant
Mutant RAS GTP
RAS GDP

fj_ j("m/\rl 1

Ujf'—‘n So 9 07
J,M\_ £t )
Hr[l’ “o f’J /LT - o RAS
| e [V e (o GAP.
Fo b N W< N‘_)LN,LTC
r,c’l‘*‘ || " H !! ) ;i N GDP / GTP: guanosine diphosphate / triphosphate
: £ ./ GEF: guanine nucleotide exchange factor
LUNA18 (P100) QAP: GTPase activating protein /

25

In this contextas you knoveur first clinical trial using midizemolecule 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 dgsagainstKRAS G12C mutatigrand several other novel therapies
based on protein degraasand covalent inhibitors have been developed to target RASneithtechnologies
This field has become highly competitive and challenging, but most of the edgmgdechnologies are still

focused on this specific target of RAS. However, l8KAers a novel approach by usiogclicpeptidesthat
uniquelyact
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LUNA18: Orally Available pan-RAS(GDP) Inhibitor
(Phase 1 StUdy On-QOing) L Am. Chem. Soc. 2023, 145, 24035“

|
W Roche Group
In vitro efficacy In vivo efficacy

Binding affinity to N-, H-, K-Ras: around 50 pM HEFHHETEELe)
1400

Hﬂ,"lpl :_,. . r‘\'\_‘ 1200 |
o,:T/::\N ‘foJo:T'-»-! £ 1000 1
N & H._O UE-‘ 800 |
[ P NCI-H2122  KRAS-G12C 14+ 0.28 5 . [ 59%
HNT ~o g N = .
N PN NCI-H441  KRAS-G12V ~ 29+0.73 g T
e [V e o 400 A P - . 92%
al,;\”_.l A S A IS GSU  KRAS-G12D 0.7 +0.015 S vy i
N e He AT N 5 T 110%
] L/ A-375 RAS-WT > 1,000 - 0
LUNA1S . 31 36 41 46
é 120 . .
g o viehicle
Animals PK LUNAT8 3 -+ 3ma/ka
Mouse BA 21% = 5 mg/kgk
- = 10
Rat BA 22% g mg/kg
0,
Monkey BA 26% § s - = p &
Dog BA 47% “  Days after tumor cell innoculation )

This is the first time we are introducing the profile of this compound. We have recentlyaidemno publish

our findings, showing that LUMB demonstrates a strong affinity towards RABecifically NRAS, HRAS, and
KRASat approximately 50M, which is exceptionally strong. In our analysis, this affinity is comparable to that
of antibodies and itens of times stronger than that of small molecules.

Even with tough intracellular targets like RAS, LIBMaintains this level of affinity. Its cellular activity is also
robust, showing activity atriM and, in some cell lines, even as low a1

On the other hand, for cell lineontains the wiledtype of KRABnhown to have low RAS dependency, LUSIA
shows a therapeutic window of over 1,08fld, at I> a

In terms of bioavailability in animalsyclicpeptides exhibit over 20% bioavailability across the four animal
species we typically use in our studies, indicating\tslabilityfor development.

2 KA S 6SQ@S NB OSy (i 18achievgdysafftaghOpbaRmadoKitetics (PK) im 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 oncedaily oral adminisation at a dose of 10mg/kg. These results demonstrate thatsiddmolecules

indeed possess strong affinity, can penetrate cells, and show a reasonable rate of oral administration
utilization, at least in preclinical settings. This promising outcomeduhss to proceed with clinical trials.
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IOur Strategy is to focus on obtaining “Druglike Hits” [

® The reason for successful small molecule drug discovery lies in H2L from the Druglike hit (Rule of 5) -
(The reason why the development of peptide drug discovery is limited is the lack of knowledge of Druglikeness)

® \We proposed the world's first Druglike Criteria for mid-size molecules and created a compound library consisting of
Druglike molecules.

Small conformational change

L Am. Chem. Soc. 2023, 145, 24035
(Straight forward) H

Druglike hit
Bio-active, membrane permeable, metabolically stable

O N-H amino acid
@ M-Me amino acid
Y/ side chain

Existing Peptide
Drug Discovery |-,

Non-druglike hit

wSIIF NRAY3I 2dzNJ dzyAljdzS adGNIy GS3és LOQR tA1S8 G2 SELX LA

We have been particularly focused on achieving what are knowinuggikehits. The illustration here depicts

the conventional approach to peptiddrug discovery. Traditionally, peptides have large molecular weights
and are not cyclized. While this approach can vyield strong hits, these molecules typically lack membrane
permeability and metabolic stability. Many efforts have been made to oralizegeptike GTP and GLP, but
these have largely been unsuccessful, primarily due to these limitations.

¢2 GNIYYyaF2N¥ GKS&S Y2tSOdzZ Sa Ayid2 RNMHzZZEA:X AdQa Saa
permeability. However, achieving these propestrequires significant alterations to the molecular structure.

Such extensive modifications often result in a nedal loss of bioactivity, a challenge that has persisted for
decades. This has led to the prevailing belief that developing oral pepéisied drugs is inherently difficult.

hdzNJ | LILINB I OK RAFTFSNEB Ay GKIFIGO ¢S R2yQl aSS (GKS RAT
druglike hits. In small molecule drug discovery, hits from Htfighughput 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.

Thisré  6Sa (G2 [ALAYyalAQa wdzdZ S 2F pI 6KAOK veiytkay@S a G &
possess drudike properties, specifically in terms of membrane permeability and metabolic stability.
Consequently, in small molecule drug developmenost hit compounds already exhibit these diilge
characteristics, facilitating a smoother transition from hit to lead without major structural changes.

We aimed to apply this approach to rsizemolecules, particularly peptides. As you might be awalreig
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-likagso we began by gathering

this information ourselves.

Startingfrom this point, | believe, has been significantly influenced by our alliance with Roche.
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I Druglikeness of Cyclic Peptides ok

J Am. Chem. Soc. 2023, 145, 24035 Qo R 1oy
Rule of 5 Chugai’s experimental data
vMW < 500 v'MW up to 1500
v'ClogP < 5 v'ClogP >13
v'"No. H-B acceptor <10 v'"No. H-B acceptor-intaraM HB <10?
v'No. H-B donor < 5 v'No. H-B donor-intraM HB < 5 ?

Peptides with 7 amino acids
Hydrophilic peptide Hydrophobic peptide

/[\f&}j ¥y, o ﬁ
O unstable ‘r‘:u%(“}

\J Rigid conformation ” ” Flexible conformation
i g \22 Membrane permeable
' . B (polar group neutralized by
) ‘ “.\,-‘_ N intramolecular hydrogen bonding)

28
What we discovered was quite insightful. For instance, we managed to achieve membrane permeability with
peptides wth 7 amino aciddoy 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.

Hydrophobic peptides with 11 amino acids

Metabolically stable
(polar group outside)

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

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

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

This challenges the lodteld belief among many chemists, myself included, thatlEenanolecular weight
equates to being more drulike. It turns out this was merely a misconception, not reflecting reality.
Researchers have traditionally focused on creating drugsfivélor sixresidues, 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 exenplified 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 Cyptoie 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 reportedanrnal of the American Chrécal Society

(JACP
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| Defining “Druglike” Cyclic Peptide DER

{fostay Floche Group
J Am. Chem. Soc. 2023, 145, 24035

Cyclic peptides with 9-11 amino acids,
more than half should be N-alkylated, etc,.

Drug-like
v" Acceptable metabolic & 1oxi00 el B
s.tab\h'ty by appropriate S yoxi07
) ring size, and our o
L ) ) % ¥
) cyclization methodology g roxo
C Y
e T
v' Compatibility of 10%10%

v [ i i ili 10 40 100 400
N-alkylated ammo a’C|ds membrane p.ermea.b.\hty. DM Gl (4) (siminvma protein)
(unnatural amino acids) and metabolic stability is 1 campaign [ 1%+ 2% campaign

a key for Hdrug_“ken ClogP < 12.9 or N-alkyl < & CIDgPEﬂ.Sf&.N-aIkyI 26
T . l |
drug-like 151116 63/95
%J\‘CI pept‘des (hLM-Caco-2) 13% 66%
OH
SN
e T

(o] 29

NEFRf& aLISIF{Ay3dZ 6SQBS Rdha Smsidered dijkeltheyskiouldcdrdist e Of A
9 to 11 residues, with more than half of these beinglkylated. Nalkylation refers to the modification of the
amino goup in amino acids, typically MHs shown here with methylation. This alkyl substitution is crucial.

hyS 2F GKS OKIffSyaSa 6SQ0S ARSYGAFASR A& GKS a&dz
cytochrome P450 (CYP) due to their oily naturkis 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 permeabiliffhe compounds that fall into this specific region are
considereddrug A 1 S® LYy (KS 0fdz2S aSO0A2Yy > ¢ KA OK-liktiBssJNm & Sy
of 95 compounds, 63, or 66%, were assessed aslikaeipased on these criteria.

Converssl, 13% of the compounds that did not meet our criteria still fell into the dikeycategory. This
suggests that while not all compounds that are dtike fit these rules, a high probability of achieving drug
likeness is associated with possessing thesgracteristics. Consequently, we have decided to pursue drug
discovery in this particular direction, focusing on these identified criteria.
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Development of General Synthetic Method of A-Alkyl Rich
Drug-like Peptides -

» Enabled parallel synthesis of random and highly N-alkylated compounds that could not be achieved by conventional methods.
» One researcher can synthesize more than 500 compounds per year. We promote almost all mid-size molecule drug discovery using the
same synthetic method.

Conventional solid-phase parallel e Chema0as, o' 153D]

peptide synthesis
Even a sequence containing 2-4 A-Me amino

acids per 11 residues is difficult to synthesize Established general synthetic method

Drug discovery by conventional methods is

inrealiohic Almost all of drug-like peptides containing 5-8 A-Me

amino acids in 11 residues can be synthesized!

N-alkyl amino acid
N-H amino acid

7 N-Me amino acids— N-alkyl amino acid

Synthesis success rate: 54% S5 S N-H amino acid
almost 0% success

Mean yield: 18%

Mean purity: 55% Synthesis success rate: 100%
Mean yield: 31%
Mean purity: 97%

Too many “similar impurities” makes
purification difficult

Identified and overcame
3 challenges

Parallel synthesizer
synthesize efficiently

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 presencenefiyl in 1tresidues. Even

when attempting to synthesize sequences with two to foumithyl groups, the results were far from
satisfactory. Out of about 38equences attempted, only 54% were successfully synthesized, meaning nearly
KFEfF O2dZ RyQi o06S aeyikKSaAT SR FdG ffo

The yield was also low at 18%, and the most concerning issue was the purity, which was only 55%. With such
f2¢ LINARGe:I AINAYSYBREAABREONB R$ESBSAI Ay3a Ay |y I a
This is the state of peptide drug discovery, even in areas that are considereagezddlched. The synthesis

of peptides with numerous fdlkyl groups had not been optimized beforera@asearch.

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 ofmthyl groups 6, 7, 8, 9 residugsynthesis was almost
entirely urfeasible. 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 advancengsingle chemist can now synthesize over 500
compoundsper 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 asseeseanch
endeavors.
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Development of General Synthetic Method of A-Alkyl Rich

Drug-like Peptides

N-alkyl rich cyclic peptides
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Yield and purity of 100 peptides
with various sequences
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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 purificatji@rhich is a straightforward process and could be further optimized with
more detaied 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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Construction of Cyclic-peptide Drug Discovery Tech. by O
Fusing Medicinal Chemistry and Biotechnology

N N , e o WY
/\/U\/\ /\/\(\ Chemistry: -;“Ahq:} = ‘TL?*YQ !
f*u NJ Identifying criteria for Drug-likeness ek d L
U\n/u Biotechnology: o8-
U Library construction, obtaining Drug-like hits Cooog

|
Without major structural changes

||
v Chemistry:

Products Creation of lead compounds from hit Compounds

Creation of clinical products by optimizing lead compounds

{2 FINE LQO@S RA ddemnistySoRdezepily dydiddeptidaand mimg molecules. Our
approach has been to identify drdige hits and carry them through to clinical compounds without significant
structural changes. Key to this strategy is a blend of flexibility andggrecodification in manufacturing,
ensuring the drudike 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 strondfca At AGASa Ay 0A23SOK
integrated with our chemical sciencess fusion we refer to as the synergy of bio and science. Through this
FdzaA2ys 6SQ@S RS@PSt21LISR ySg GSOKy2f23ASa YR YSiGK
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Biotechnology (_'i')

Drug-like Peptides with 1012 Diversity Could Be Achieved by D omc
mRNA Display

] Unnatural AA
Puromycin Aminoacy! tRNAs
/
mRINA N Q ©

DNA variation~ 1072 \

1:1 corresponding
DNA and peptide

\ Target protein Q %m ;Q;% :

Reverse
transcription

v == O
° / “Affinity I T~
selection” Peptide-RNA conjugate
Variation~ 102 X!

In ourbiotechnological approach, we employed a technique known as mRNA display. mRNA display is a well
known biotechnology method that involves chemically synthesizing 10712 different DNA sequences. These
sequences are processed through various stages to ceestt®ng oneto-one binding between each peptide

and its corresponding sequence, resulting in 1012 unique pefNA pairs.

Using this technology, we can evaluate 10"12 different peptides in a single flask. This massive parallel
screening allows us to ket 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 transcribsatusal amino acids,
thereby increasing the diversity of the pepti&leA key system in this process is the PURESystem.
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Biotechnology (_'i')

PURESystem: Translating Non-natural Amino Acids by Biotech @ e

mMRNA  AUGUUGCCGG... mRNA  AUGUUGCCGG...
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By utilizing the PURESystem, we have been able to expand the codon table to inchmdgurahamino acids.

I mRNA Display Is Effective for Creation of Mid-size Cyclic Peptides
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Libraries using nenatural amino acids have proven effective for identifying hits in-siie cyclic peptides.
This has been progressively reported, with Suga in 2011, Szostak in 2012, and our own patent in 2013.

As | mentioned earlier, our methodology dharacterized by its focus on drligeness. 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 codalabke, we have now

made it possible to use 32 of these for incorporatingmatural amino acids into our peptides.

IChugai Druglike Hit Generation Technology

@ High diversity — Up to 36 of 64 possible codon is utilized in hit generation
® Highly A-Alkylated — modifying tRNA, and engineering ARS
® Reproduce Drug Scaffold — Druglike cyclization
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Druglike cyclization by achieving specific chemical reactions in complex systems (e.g. in

water, with proteins or nucleic acids)
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N-Alkyl, drug-like
N-H, drug-like

| Non drug-like |
Cyclization point

n point

Understanding that there are typically only 20 kinds of amino acids in proteins, the role of expanding this
number beyond 20 using biethnology is immensely important. We recognize that being able to work with

a4 Ylye@ |a on RAFFSNBy
more than 20, we have successfully expanded to 32.

' YAy2 FOAR& Aa |

AAIYATAC

The reason for this gansion 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 ks tend not to be drudjke 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 1Zesidue limit increases the complexity of the task,essitating an expansion i

n the variety

of amino acids we use. Furthermore, more than half of these amino acids need teabig/lated. We

persistently pursue this approach, using peptides where more than half of the amino acidsa

Hagalted.

Translatingpeptides with Nalkylated 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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IRepresentatlve Biotechnology in Mid-size Molecule Display L|brary

{Pucha Roche Group
Active site Introduction of A- methylated amino acids utilizing mutated ARS W02016148044
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Improved translation efficiency by stabilizing aminoacyl RNA using protecting groups
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|ntact Ribosomal translation Ribosomal translation
impurity , desired
+,,n, n*~ _ desired "
decompose s deprotectlon I I[-'.?.ﬁv
Unstable ’ﬁ:m mze P87 |‘|‘|:-.|: Stable }. 000 1612
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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 pioi which naturally recognizes omgturalamino acids, to

enable it to recognize fdlkylated amino acids. As shown here, this allows for translational synthesis using
ARS.

The second development concerns the stability of the aminoacy! #NAo acid coplex, 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
I RRNB & a (pplied fotedtiGe@d$ps tb the amino acids chemically. These groups are gradually
deprotected in the reaction system, enabling us to establish a highly efficient translation system.

l'a LQ@S YSyilA2ykeriess is la SdnificEndchafichgelN2z28S OKy 2f 238 d 2 SQ@S
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.
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Establishing a System That Allows Us to Screen More
Than 20 Targets in a Year at CPR

<_" CHUGA!

Roche Group

HTS: High throughput screening

CPR: Chugai Pharmabody Research Pte. Ltd.

Innovation all for the patients

Mid-size molecule
- Cyclic peptide e

R asirLuaang
- Oral administration \"st;"’\u\\w

- Membrane permeability Singapofe
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7 CHUGAI PHARMABODY RESEARCH PTE. LTD.

High-throughput
Screening platform

Original library - |dentify binders to

Large many targets
molecular - Semi-automated
diversity of system
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We are currently utilizing guadvanced 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.

I Drug Discovery Platform through Fusion of Biotech and Chemistry D

BN
o
n

Chemistry: -rib\ =5
Identifying criteria for Drug-likeness / .

Roche Group

Biotechnology:
Constructing library with drug-like 10> compounds @%@Q]

Ly, =

H2L without major structural transformation

%

Products

Chemistry:
Creation of lead compounds from hit Compounds

Creation of clinical products by optimizing lead compounds

39

As | have mentioned earlier, the fusionahiemistry andbiotechnology has been piviol £ ® 2 SQ@S Sa
drug-like criteria througrchemistry and generated hits usigtechnology. These hits, by our definition, are
druglike 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 bygtwemistryteam.
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l Summary of hit to LUNA18 O

(focha) Roche Group
J. Am. Chem. Soc. 2023, 145, 16610
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Cell IC;, (AsPC-1) > 20,000 nM ‘ ‘ Cell IC;, (AsPC-1) = 1.4 nM
Kp (KRAS-WT) =340 nM . ) . Kp (KRAS-WT) = 0.035 nM
Caco-2,,,, =0.02 x 10¢ cm/s Cell active vivo active Caco-2.. =2.3x106cm/s %

papp

The accompanying diagram illustrates aitrto lead process, particularly with a RAS inhibitor. On the left, we
have the initial hit, and on the right, thelinical 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 ity showed almost no cell activity improved to h¥l, and its affinity
improved from 34 nM to 0.035nM, 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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ISet up of Production Facilities 0y

Roche Group

® Acquired advanced technologies for EHS as well as small-and mid-size molecule with high
pharmacological activity

® Build a consistent in-house supply system from manufacturing process development and early
clinical development to initial commercial production by 2025

Pre-Clinical Phase 1~Phase 2

Llablor_ator;y

Ukima Research Laboratories

Fujieda Plant |

Start of Operation 2020 2003 Dec. 2022 Scheduled in Mar. 2025
Total floor area 4,925 m? 5417 m? 6,190 m? 10,250 m?
Total investment 4.5 billion yen 7 billion yen 19.1 billion yen 55.5 billion yen

EHS: Environment, Health and Safety M

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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FJ2: Facility Compatible with "Ultra-highly Active"
Mid-size Molecules

+ Introduced an "isolator" that can handle highly pharmacologically active and difficult compounds safely
+ Achieve the highest global-level air containment with air concentration <0.05 pg/m?3
» Awarded "2023 Facility of the Year Awards" in the Innovation category by ISPE*

*ISPE; International Society for Pharmaceutical Engineering

FOYA3
ISPE Facility of the Year Awards

CATEGORY WINNER
Innovation

Awards ceremony
at ISPE Annual Meeting & Expo

Equals air concentration dispersing 1
cube sugar in 20 Tokyo Domes

Our recently inaugurated facility, FX#erational 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 prevamying
contamination of the compounds, both to the external environment and to the workers.

We have placed significant emphasis on this aspect. As | mentioned earlier with the Alecensa example, we are
committed to achieving high potency in our compounds ansluging 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 capainiéliofjh

highly active compounds. Initially, our request was met with resistance nmmmanufacturing teamwith

claims that such technology did not exist and the task was impossible. However, we clarified that our goal

¢ | &y Q ddriveiNaRabdutireduing 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, | beligvé, I GSadt YSyd G2 [/ ¢
Please excuse my pride in sharing this.
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December 2021: Mid-size Molecule Drug Discovery and
Research Portfolio

Cancer Cancer @O Immune Acute disease
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This slide presents an update to our rsided molecule portfolio, which was originally introduced two years
ago.
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Firstly, LUNA18, a paRAS inhibitor, is currently in Phalséinical trials. Our second oncology compound is
now transitioning into preclinical development and is close to entering clinical trials, withlr @di¢blogy
Studies underway.

The third compoundargets acutecardiacfailure. The clinical candidate has been selected, and we are
currently gathering final data to decide whether to proceed with GbRStudies.

The short arrows on the diagram indicate progress over the previous two years, Croggngep as
represented by the dotted line. The medidength arrows signify two epsof progress, while the longest
arrows represent three spsof advancement.

As shown, there are three other compounds where in vivo efficacy has been confirmed, arad céindidates
are being selected. Each of these has progressed by one oréyws st

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

Among these, thdB5 Qa | O2YLJl2dzy R FNRY 2dzNJ 22AYy (0 NBehpssHtwOK & A
years, showing cellular activity. We have four ongoing joint research projects with Roche. Similarly, our
collaboration with the University of Tokyo has advanced bgehseps showing the beginning of in vivo
efficacy.

| 26 SASNE 2yS LINRP2SOG Ay O2tfl 02Nl iGA2Y AGK hal !
years, presenting challenges with its mode of action. We had-initiate the hit generatiorprocess, 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.
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