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Agenda

e PAST to Present: Achievement of the SCRUM-Japan
» Tissue NGS* Screening (SCR) and stratified clinical trials
» Data Base (DB)
» Liquid Bx SCR and stratified clinical trials

> International Collaboration

 TODAY: Ongoing innovative projects

» Liquid Bx & Microbiome (MB)
» Artificial intelligence /Machine Learning (Al/ML)
» CIRCULATE-Japan (C-J) and Early Detection (COSMOS)

e TOMORROW: Translating Multi-Omics into Clinical Utility

*Next Generation Sequencing



SCRUM-Japan Project Since 2015

Comprehensive NGS (Next Generation Sequencing) test by central vendor
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Accomplishment of SCRUM-Japan so far

¥

On-time clinico-pathologic-genome data sharing
with academia & Pharmas

As of July 2020
17,000+ 270+ 17
NGS* test hospitals Pharmas
600+
. 50+ 9 Approved

Patients . .

enrolled clinical Drugs &

. . . trials 9 CDXs*

clinical trials
*Notes; _
Co-Pls, Takayuki Yoshino (GI-SCREEN) and Koichi Goto (LC-SCRUM) Sequencing: ChX. companion

diagnostic test

Update on Yoshino T, et all. Oral presentation at Google Cloud Next '19 in San Francisco
4 https://www.youtube.com/watch?v=i0O4xlaJw_Jc



https://www.youtube.com/watch?v=iO4x1aJw_Jc

Comparison of key elements
between NCI-MATCH and SCRUM-Japan

| NC-MATCH (uS) SCRUM-Japan

funding Public grant Public grant/industry budget

Starting year 2015 2015

NGS panel commercial (OCP/OCA) commercial (OCP/OCA)

Study type nT NT+SIT

Study enrollment from the screening Closed Open platform

platform

No. of studies 40 56 (incl. 20 1IT)

Target tumors All solid tumors All solid tumors

No. of enrollment(11/2018) 6,000 17,000+

Rate for study enroliment 5% 3%

No. of completed studies 11 29

No. of agents approved 1 9

Clinical/genome data sharing none 66 acad. ctrs. and 17
industries

Liquid biopsy screening Not yet Ongoing

Regulatory-grade registry Not yet Ongoing

Microbiome Not yet Ongoing



SCRUM-Japan DB

On-time clinico-pathologic-genome data sharing;
Number of accesses/number of data downloads

Pharma
00000 14998
" 6345
o 6345 4929
4000 4929 3724
392 I 407 200 999
2017 2018 2019 Total

OOOOO

00000

00000

00000

00000

00000

» 5986

6000
5986
4000
2000 5 5
0

2017

Academia

17820
7681
o8 4153
281 BER 74 410
HB_ 20? 5 Total

- No. Assesses

] No. DLs



@ SCRUM-Japan DB

Utilization of Real World Data

Comparison of Endpoints in Each Sub-study with Data in SCRUM Japan Registry

SCRUM Japan Registry
—--------------
o Trastuzumab ,,’ \\\ | Nationwide Genome
HERZ positive HER2 positive Screening Project

Cohort (mCRC) + Pertuzumab CRC 1 —

(TRIUMPH) I m :
i - SCRUM-Japan GI-SCREEN

TMB-High Eribulin TMB-H -
Cohort (Gl cancers) (TMB-H Basket) - Gl Cancers I

Encorafenib I [ 4:— ﬁ

BRAF non-V600E MT + Binimetinib I BRAFnon-V60OE ™~ — =, AT 1/
(BIG BANG) GOZILA | RWD
e o a o ge RWD I
MET amplification Cab?zant|n|b MET-amplified .- !
Cohort (MCRC) + Panitumumab mCRC I
MET-BEIGE : I
|
FGFR alteration TAS-120 I FGF.R-aItered I
Cohort (Solid tumor) (TiIFFFANY) \ _ solid tumor J
Apply for
Consultation approval
\ 4 review

Regulatory Agency
nda [FDA


プレゼンター
プレゼンテーションのノート
Last, we are now generating GOZILA realworld database, In this database, natural history data of patients with rare molecular abnormalities identified in GOZILA are collected.  These real world data will be utilized as a control arm for GOZILA sub studies.
In parallel with generating database, we are consulting with Japanese regulatory PMDA to use these data.
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» Tissue NGS* Screening (SCR) and stratified clinical trials
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» Liquid Bx SCR and stratified clinical trials

> International Collaboration

 TODAY: Ongoing innovative projects

» Liquid Bx & Microbiome (MB)
» Artificial intelligence /Machine Learning (Al/ML)
» CIRCULATE-Japan (C-J) and Early Detection (COSMOS)

e TOMORROW: Translating Multi-Omics into Clinical Utility

*Next Generation Sequencing



Liquid Bx SCR

SCRUM-Japan ctDNA Screening Platform

As of Dec 2020

Stage IV Gl Cancers mainly
Since Jan 2018

CURE a patient J Gastrointestinal Cancer

73 N=1237

Stage IV solid tumors
Since July 2019



Ongoing Clinical Trials

Tumor-specific
approach

Liquid Bx SCR

Nationwide Geneme —
5 R HER2 amplification
SCIEENING RIOJECT:

Trastuzumab + Pertuzumab
(TRIUMPH)

BRAF V600E MT

SCRUM-Japan GI-SCREEN

H Eribulin (BRAVERY)

BRAF non-V600E MT

+ Cetuximab

CtDNAREHT

Encorafenib + Binimetinib ]

(BIG BANG)

(Guardant360) MET amplification

Cabozantinib + Panitumumab
(METBEIGE)

RAS WT

Re-challenge with anti-EGFR
mAb (PURSUIT)

HER2 amplification

Non-CRC GI

H DS-8201a (HERB)

Tumor-agnostic bTMB-High

Nivolumab (bTMB-H basket)

approach &s| Any FGFR alteration

TAS-120 (TiFFFANY)

CtDNARRHT
(Guardant360)

HER2 amplification

VvV Y

DS-8201a (HERALD)

ROS1 fusion

N=5,000

Brigatinib (Barossa)

Niraparib (NIR-B)

10



TRIUMPH; PROGRESSION-FREE SURVIVAL
WITH TRASTUZUMAB AND PERTUZUMAB

Tissue positive

ctDNA positive

Liquid Bx SCR

— All(N=17) — All(N=15)
= ctDNA RAS/BRAF/PIK3CA/ = ctDNA RAS/BRAF/PIK3CA/
100% ERBB2 WT (N = 11) 100% ERBB2 WT (N = 11)
= ctDNA RAS/BRAF/PIK3CA/ = ctDNA RAS/BRAF/PIK3CA/
80% 1 ERBB2 MT (N = 5) 80% - ERBB2 MT (N = 4)
60% A 60% -
40% 40% A
20% A 20% -
0% . T T 0% r T T !
0 2 4 6 0 2 4 6 8
Time (months) Time (months)
No. at Risk No. at Risk
All* All
17 11 7 2 15 9 6 2 0
Quadruple WT Quadruple WT
11 10 7 2 11 9 6 2 0
Any MT Any MT
5 0 0 0 4 0 0 0 0
* Including one patient without a ctDNA result
Median PFS, Median PFS,
months (95% CI) months (95% CI)
All 4.0 (1.4-5.6) All 4.0 (1.3-5.6)
ctDNA RAS/BRAF/PIK3CA/ERBB2 WT 5.6 (2.8-7.7) ctDNA RAS/BRAF/PIK3CA/ERBB2 WT 5.6 (1.3-6.2)
ctDNA RAS/BRAF/PIK3CA/ERBB2 MT 1.4 (0.5-1.8) ctDNA RAS/BRAF/PIK3CA/ERBB2 MT 1.4 (1.2-1.8)

Nakamura Y, Yoshino T.: ESMO 2019 526PD




Liquid Bx SCR

LETTERS

naumai .
medaicine https://doi.org /10.1038/541591-020-1063-5

'.} Check for updates

Clinical utility of circulating tumor DNA
sequencing in advanced gastrointestinal cancer:
SCRUM-Japan GI-SCREEN and GOZILA studies

Yoshiaki Nakamura?33, Hiroya Taniguchi®'23*, Masafumi Ikeda®3, Hideaki Bando 4, Ken Kato© 5%,
Chigusa Morizane’, Taito Esaki®, Yoshito Komatsu®, Yasuyuki Kawamoto®, Naoki Takahashi™,

Makoto Ueno®©", Yoshinori Kagawa'?, Tomohiro Nishina®™, Takeshi Kato', Yoshiyuki Yamamoto®,
Juniji Furuse™, Tadamichi Denda", Hisato Kawakami® 1%, Eiji Oki®", Takako NakajimaZ?°,

Naohiro Nishida?', Kensei Yamaguchi??, Hisateru Yasui?®, Masahiro Goto 2%, Nobuhisa Matsuhashi?,
Koushiro Ohtsubo?¢, Kentaro Yamazaki?’, Akihito Tsuji©2?®, Wataru Okamoto??#*,

Katsuya Tsuchihara?3°, Takeharu Yamanaka?, Izumi Miki?, Yasutoshi Sakamoto? Hiroko Ichiki?,
Masayuki Hata?, Riu Yamashita®®, Atsushi Ohtsu’, Justin I. Odegaard®? and Takayuki Yoshino ™12
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Utility of Circulating Tumor DNA Sequencing in Advanced
Gastrointestinal Cancer: SCRUM-Japan GI-SCREEN & GOZILA Studies.

Frequency (%)

100 -
90 A
80 A
70 A
60 A
50 A
40 -
30 A
20 A

Objective response rate (%)

Tissue and Plasma Genotyping

e Trial enrolime
Demonstrate Similar Success Rates

with actionable alterations

P <0.0001

Quantity not sufficient
or no alteration identified

8.9%

10.6%

Liquid Bx SCR ‘

Interval between
enrollment to
genotyping studies and

nt rate in patients

(Fisher’s exact test )

60/632 matched clinical trials
. Alteration identified 10 - (9.5%)
A gﬁ GI-SCREEN Median
X 7 (Tissue) 5.9 months
91.1% P =0.10 (Fisher’s exact test ) LZJ- 61 126/3,055 P < 0.0001*
T 51 (4.1%)*
S 4
o 3
2 2] Median
w 2
14 1.0 month
GI-SCREEN | | .
(Tissue) 0 2 4 6
GI-SCREEN
] *Twenty-six patients were overlapped. Months
(Tissue) yeep PP
Objective response rate Progression-free survival
P = 0.69 (Fisher’s exact test )
N Events (MEd"a"‘ 95% ClI
12/60 P ' months)
== _ GI-SCREEN 126 115 2.8 (2.2—3.3)
20 21/126 (20.0%) % 1337 60 54 2.4 (1.3—-3.3)
18- (16.7%) = 80 | .
16 = ol HR = 1.07 (95% CI, 0.77—1.47), Log-rank test P = 0.70
14 w -
i @ 60
12 z B
107 = 50
e = 40—
& g 30 |
47 5 20
2 5% 10 . =
(8] o (8] T T T T T T
GI-SCREEN o- o 3 6 o 12 1s 18
(Tissue) No. at risk
GI-SCREEN 126 53 25 12 7 a 1
GOZILA 60 24 11 6 a o o
Time (months) 14

Nakamura Y, et al.: ASCO Gl

2020 #5. Nakamura Y, Taniguchi H, Ohtsu A, Yoshino T. Nat Med. 2020



Global Collaboration

International collaboration for HER2 positive colorectal cancer

International collaboration for BRAF non-V600E mutation

TRIUMPH

SWOG
(USA) Meta-analysis projection of (Japan)

HER2-amplified
metastatic colorectal cancer

HERACLES
(Italy)

MyPathway
(USA)

Collaboration for ctDNA-guided umbrella/basket trials
SCRUM-Japan

1. 11ECGIdG SFMALI KD | IGHIKal

2, 9FiMeL] KO GF 8] uCuba

= 434&F 3l CaFrel CeFKel HAHiKaI EalK

4. CAla CaFcel CeFkel

5. 7aGE a CaFvel Cefkel

h, 4 kil CaFrel CeFKal HGEHiKal

7. 20'GSFiMIIIKD 7 cAGG! G 3 eciciFe

8. 20GIF SFiM:DIKD FaclllQ & 3 ediciFe

9. 8Ac CoFcel FIKKUK: H HiKal GF IFC6

1 7K 3 zliaFFa SFiMel1iKD 7 cAGA Gt 3 adidiFe
1..2aFagaNa CaFcel Cefkel

12, 7AiuCCa CaFpal CaFKal

13, 24FazaNa SFiMel1iKD

14, AjcAl TaFes] CaFkel HE Hikal

15.51Ca SFIMIIIKD. Toduake 7 cAGE GF 3 edliciFa

16, 2iFdai SFiMeL]iKD FarulkDGF 3 ed wiF e

17 2aFJai 6@ ai HEIHiKal

12 4 aKiGFal HGHiKal S1gaFizakiGF 7AICGCu IZaFcel CeFkel
19,4 aKiGFal HEHiKal 51oaFizakiGF 20u]Au CaFoel Cefkel
2 200A0 9 FiMsikO. Tarh.ake 7cAGA G 3 ad cal 7 rieFrel
2.4 aGFal HEIHIKa| STraFizaliGE 51aCa 4 akGFal HAHKal
22.2a0aNa SFIMIIIKD

23, 7aiKaE a 3 odival SFiML KD OFKRIFAKGFal 3 edical CoFKel
24 2Ghe CiKD3 adical CoFkel - oFclal HAHKSI

& vE

Japanese cohort US cohort
(n=53) (n=100)

35 patients were excluded:
——— - BRAF V600 mutation (n=4)
Noch herapy for ic di (n=31)

08 analysis set
(N=118)
RAS mutant or unknown RAS wild-type
(n=33) (n=85)

44 patients were excluded:

Not received anti-EGFR antibody (n=41)

No information after anti-EGFR antibody (n=2)
- Anti-EGFR mAb + MEKi (n=1)

—

Efficacy of anti-EGFR antibody therapy analysis set
(n=41)

Yaeger R, Kotani D,....., Yoshino T, et al. Clin Cancer Res. 2019 in press

Mexico
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Global Collaboration led by ours (representative example)

Unification of International Diagnostic Criteria

International Harmonization of Provisional
Diagnostic Criteria for ERBB2-Amplified
Metastatic Colorectal Cancer Allowing for
Screening by Next-Generation Sequencing Panel

Satoshi Fujii, MD, PhD?!; Anthony M. Magliocco, MD, FRCPC, FCAP?; Jihun Kim, MD, PhD?; Wataru Okamoto, MD, PhD?;
Jeong Eun Kim, MD, PhD®; Kentaro Sawada, MD, PhD®; Yoshiaki Nakamura, MD, PhD®; Scott Kopetz, MD, PhD7;
Woong-Yang Park, MD, PhD?®; Katsuya Tsuchihara, MD, PhD?; Tae Won Kim, MD, PhD!?; Kanwal Raghav, MD, MBBS7; and

Takayuki Yoshino, MD, PhD® Fujii S, Yoshino T. JCO Precision Oncology, 2020

World's First Guideline for Tumor-agnostic Precision Oncology in Advanced Solid Cancer

JSCO—ESMO—ASCO—JSMO—TOS: international expert consensus
recommendations for tumour-agnostic treatments in patients with solid
tumours with microsatellite instability or NTRK fusions

T. Yoshinol*, G. Pentheroudakisz, S. Mishimal, M. J. Overmang, K.-H. Yeha, E. Babas, Y. Naitos, F. Calvo7, A. Saxenag,
L.-T. Chen®, M. Takeda'®, A. Cervantes™’, H. Taniguchil, K. Yoshida'?, Y. Kodera™?, Y. Kitagawala, ). Tabernero™, H. Burris'® &

J-Y. Douillard Yoshino T, Ann Oncol. 2020



I IS lig3stalTe T/ AZEROBIRKRDOJEEM

SPECIAL ARTICLE ANNALS o
JSCO-ESMO-ASCO-JSMO-TOS: international expert consensus recommendations ONCOLOGY

for tumour-agnostic treatments in patients with solid tumours

with microsatellite instability or NTRK fusions

The percentage of patients with a high TMB was much higher than for either MSI or known/likely NTRK rearrangements in adult
tumours (as high as 54.60% in skin tumours, 6.32% overall in 212 704 adult profiles) but was low in pediatric patients (maximum
2.25% in gliomas, 0.91% overall in 4382 pediatric profiles).

Note; high TMB (denied as >20 mutations/Mb) in solid tumours from adult (age >18 years) and paediatric (age<18 years) patients.

FDA Approves Pembrolizumab for TMB-High Tumors

June 17th 2020
Onclive Staff

Related Topics ~

The FDA has approved pembrolizumab (Keytruda) to treat adult and pediatric patients with unresectable or
metastatic solid tumors that are tissue tumor mutational burden—high (=10 mutations/megabase) and have
progressed following prior therapy and who have no satisfactory alternative treatment options.

The FDA has approved pembrolizumab (Keytruda) to
% treat adult and pediatric patients with unresectable or
r I A metastatic solid tumors that are tissue tumor mutational

burden-high (=10 mutations/megabase) and have

progressed following prior therapy and who have no

satisfactory alternative treatment options.

Yoshino T, et al.: Ann Oncol 31:861-872, 2020.
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e PAST to Present: Achievement of the SCRUM-Japan

» Tissue NGS* Screening (SCR) and stratified clinical trials
» Data Base (DB)
» Liquid Bx SCR and stratified clinical trials

> International Collaboration

 TODAY: Ongoing innovative projects

» Liquid Bx & Microbiome (MB)
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e TOMORROW: Translating Multi-Omics into Clinical Utility

*Next Generation Sequencing



The 3rd-stage MONSTAR-SCREEN

- SCRUM-Japan GI-SCREEN SCRUM-Japan MONSTAR-SCREEN

Period ~2019 Mar July 2019 ~ Mar 2021
Number 6,391 patients 2,000 patients

(CRC 3439, non-CRC 2952)
Field Gl cancers Gl, breast, skin, head and neck,

Gynecological, urological

Aims Promoting new drugs/devices Promoting new drugs/devices
Creating large-scale database Promoting translational research
Screening for clinical trials Screening for clinical trials targeting resistant

Gq‘i%{i%%\f\l mechanisms

CURE a patient Gastrointestinal Cancer

Gl cancers = All solid tumors
Screening system = Monitoring system

Platform of translational research to develop new drugs


プレゼンター
プレゼンテーションのノート
To accomplish these universal missions, we will change or revise some points in 3rd phase. First of all, target population change to patients with all advanced solid tumors. Secondary, because some NGS panels using tumor tissue will be approved and reimbursed in Japan at March 2019, we will change the assay to foundation one liquid panel and microbiome analysis. 


SCRUM-JapanZ2litE & OHBEHRE

Nationwide Genome:
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Microbiome analysis

(@ TakaRa &z
( \ w National Cancer Center Hospital East
Sample quality
<

Quality check
(by one analysis)

>@: I >

&
<

Quality control

(by 3 months) \ / : :
\ X \ -

Human Genome Center \

wirsily al Tosyo

SCRUM-Japan DB

FERNIRENR (AN
ErREmR puEnE

S S Add 44444 Lilmited companies with
w5 sypplementary contract
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| P / | Free access
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Single cell genome analysis

Microfluidics Single-cell capsules DNA replication

®

5

J
“J

Cell encapsulation Genome DNA amplification Sequencing Data analysis

Single cell metagenome analysis

A | A y | @

Conventional metagenome analysis

This is a Novel technology for bacterial
genome analysis

This method can analyze individual
bacterial whole genome without
contamination.

JINT

» Feature of the whole image
» Miscellaneous information
» Abstract understanding

» Feature of individual bacteria
» Organized information
» Essential understanding


プレゼンター
プレゼンテーションのノート
So, we planned a single cell genome analysis as additional study.
This is a novel technology to investigate bacterial genome, developed by bitBiome company.
This method can capsulize each bacteria with special technique, and DNA replication can be performed individually. So, this method can provide individual bacterial whole genome data without contamination.
Although we could get only feature of the whole image, abstract understanding by conventional methods, we will get feature of individual bacteria, and essential understanding by this method,
There are 4 advantages in this method, so I will explain these advantages from the next slides.



Differences Among Each Microbiome Analyses

16S rRNA analysis Shotgun metagenome Single cell genome -i
analysis analysis !
. . . L
purpose bacterial species i Whole genome Functional analysis in !
component data | sequencing individual bacteria :
|
Target 16S rRNA gene | Collection of whole All genome of :
I genome fragment individual bacteria :
|
Read length 400 bases i Several million ~ several Several 100 million ~ |
I ten million bases several billion bases |
I per cell :
- |
Bacterial component O 1 O O !
|
I |
|
Functional gene X i @ O ]
component i !
- |
Linkage of bacteria X i A O !
and function | :
|
Discrimination of X i X o :
strain ] I

We plan these analyses in this study (about 200 cases)


プレゼンター
プレゼンテーションのノート
This table summarizes a differences among each analysis method.
16S rRNA analysis is suitable for get a bacterial species component data at low cost but cannot provide a data of Functional gene component, Linkage of bacteria and function, and so on. 
Shotgun metagenome analysis can provide whole functional genome data in flora, so we can know functions of the flora. However, we can understand only partially what bacteria has what functions because of contamination of genome data or limitation of database.
Single cell analysis can analyze whole genome of individual bacteria, so we can know the function each bacteria has completely. However, we cannot analyze all bacteria in feces because its number is too much. The limit number in this method is about 100 selected bacteria per a sample at best.
Therefore, the combination of these methods is the best method for understanding of whole bacterial image in flora and individual bacterial function.



SCRUM-Japan GENESIS Project

Al/ML

Pharmaceutica
1

]
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BunASRREY S~
Hafaf
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Collaboration

hospiﬁ .ﬁlﬁ

—r—

Research
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Cloud Ace

Al oncology integrated
analysis data store
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Genomedia

il
iy

PAPPARE

a

—

Various Al algorithms will be created based on

"\ Google Cloud

™

Cloud Ace
Cloud environment

On premise environment

”

Study participation
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Yoshino T, et all. Oral presentation at Google Cloud Next '19
https://www.youtube.com/watch?v=iO4xlaJw_Jc



https://www.youtube.com/watch?v=iO4x1aJw_Jc

Al/ML

SCRUM-Japan GENESIS Virtual Sequencing Project

irtual .
¥eguencmg vaQ

© 7 =) HE staining ) dissection m—) NGS sequencing m-———) Genetic alteration identification

Virtual Sequencing

Development of prompt & accurate genome alteration estimation method
using Al image processing

- —— Gene X / w0
: /] ,

Validation b
Verification

Learning by 0s

- — GeneY

Training dat data
- ~— GeneZ wl &
- _/— 00 05 10
FFPE section image and genome Virtual Sequencing algorithm Verify the accuracy of the
analysis results, collected by algorithm using verification
SCRUM-Japan data

Yoshino T, et all. Oral presentation at Google Cloud Next '19

25 | SCRUM-Japan Genesis https://www.youtube.com/watch?v=iO4xlalw Jc



https://www.youtube.com/watch?v=iO4x1aJw_Jc

Al/ML

G‘1-§:‘: EEN
CURE a patient Gastrointestingl Cancer

* Preliminary result for gene X

irtual . VSQ

equencing
AUC 0.94 in ROC*
_ *Gene X positive prediction for whole
1 slide images under prespecified
o 08 conditions.
i

FPR

Only a previous study* showed an AUC from 0.640 to 0.856 to predict for 10 genes in patients with lung cancer.

*Coudray N, et al. Nature Med. 2018

Yoshino T, et all. Oral presentation at Google Cloud Next '19
26 | SCRUM-Japan Genesis https://www.youtube.com/watch?v=i04xlaJw _Jc



https://www.youtube.com/watch?v=iO4x1aJw_Jc
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» Tissue NGS* Screening (SCR) and stratified clinical trials
» Data Base (DB)
» Liquid Bx SCR and stratified clinical trials

> International Collaboration

 TODAY: Ongoing innovative projects

» Liquid Bx & Microbiome (MB)
» Artificial intelligence /Machine Learning (Al/ML)
» CIRCULATE-Japan (C-J) and Early Detection (COSMOS)

e TOMORROW: Translating Multi-Omics into Clinical Utility

*Next Generation Sequencing



Recurrence Risk Assessment:
ctDNA Detecting Minimal Residual Disease (MRD)

Minimal Residual
i Tumor DNA Disease
Detection =
Recurrence ++
Curative No Minimal
Intent Treatment Normal DNA Residual Disease
(e.g. primary removal) =

Low Recurrence

Tie J, et al.: ASCO-GI 2019 #Gl19.

Yoshino T. ESMO 2019



Stratification by Post-operative ctDNA Status

% Patients

S & 8 8

8

=]

ctDNA positive ctDNA negative
(n=19) (n =60)

B Recurrence [ No recurrence

3.3%

Signatera
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Stage I-1lll CRC, n = 130

Tie J, et al. Sci Transl Med 2016.
Reinert T, et al. JAMA Oncol 2019.



Cross-comparison of Predictivity

16.5%*

Hazard Ratio (odds ratio) of relapse in CRC

1.27 1.33 1.38
0.73
— ] T I
MMR Status Tumor Grade Stage |l Oncotype DX This Assay
(MSS vs. MSI-H) (high vs. low) (T4 vs. T3) (Score per 25U) (Pos vs. Neg)

A7 YA [CKXBREFiEOBEFAEER. BMOBREFAY—H—LDEIHMCENTNS,

*Tarazona N, et al. Abst #4009 ASCO 2020
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Ideal Precision Medicine for Resected Colon Cancer
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Yoshino T. ESMO 2019
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ZveAEn

C-J

J* signatera

Personalized and Tumor-Informed Methodology Means Each Patient Gets Custom-Built Assay

ﬁ

ﬂ h

T OV —L#ir (IE CiFSENOEEL-)

Analyze sequencing of tumor
tissue and matched normal blood
at initial timepoint

AR R
E a

Timepoints '

Cell-free DNA extraction
and patient-specific multiplex
PCR followed by NGS

Obtain whole blood samples at
9 longitudinal timepoints (eg, every
3 months)

DRI LISRIICKDIEZHIVU>D

Can detect as few as 1 genomic tumor
equivalent in 10 ml of blood (VAF = 0.01%)

BESICHRY LICRIVEER

Select individual-specific, clonal,
somatic variants and design
custom primers for each patient

200 Lead time | Padiographic

& W
8 @CiDNA (+)
2 QO ctDNA({-)

100

Mutant tumor molecules/ml

ND

Days after surgery

Analyze ultra-deep NGS data
in plasma to detect presence
of ctDNA

ctDNABZER{EIC KD BFROBRIBEE 32



Stock Pre-Op

Samples

Standard
Cx

CIRCULATE JAPAN Overall Architecture

Curatively resected

colon cancer
(N=2,500)

Stage II/11I
(N=1800)

Curatively resected

rectal cancer
(N=400)

-

Stage IV (N=300)

Resected
tissue

Incl. Taiwan

—p ctDNA positive

(RCULATE

——» CtDNA negative < Japan
r-r-r—- - - - - - -=-=---"-"-"-"-"-"-“"-“"“-“"=—-"—-"“-"=-"=-"=- |
Experimental I

arm

Post-Ope No chemo

ctDNA

Negative Control arm
CAPOX 4 cycles Enroll into Enroll into l
(3 months) +ve study +ve study I
I L —
BEUfARREYT—
R - : bbb
3mo 1 1 Upto24 mo”
v | signatera U

CAPOX
4 cycles

ctDNA
Positive

Experimental arm
FTD/TPI
6 cycles

Enroll into+ve study
In case of performed NAC e e e e e e e e e e - - - - -




Early Detection

New Horizon for Early Detection by ctDNA Analysis

Colorectal cancer screening :
v Fecal occult blood test -
COSM®S
Gastric cancer screening
v' Stomach X-ray

v' Gastroendoscopy

Lung cancer screening
v Chest X-ray
v" Sputum cytology

All cancer type
v’ ctDNA analysis

Cervical cancer screening
v’ Cervical cytology

Breast cancer screening
v' Mammography

=)o =)e =)o =H)e =De
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Agenda

e PAST to Present: Achievement of the SCRUM-Japan

» Tissue NGS* Screening (SCR) and stratified clinical trials
» Data Base (DB)
» Liquid Bx SCR and stratified clinical trials

> International Collaboration

 TODAY: Ongoing innovative projects

» Liquid Bx & Microbiome (MB)
» Artificial intelligence /Machine Learning (Al/ML)
> CIRCULATE-Japan (C-J)

e TOMORROW: Translating Multi-Omics into Clinical Utility

*Next Generation Sequencing



Strictly Confidential

Hypothesis

v Al-driven multi-omics analysis reveals what is actually happening in

tissues & cells as well as tumor micro-environment.
Clarify More Molecular Blueprint

v Al-driven multi-omics analysis identify candidate multidimensional

biomarkers. _ ,
Beyond Single Biomarkers

From Genomics to Multi-Omics with Al




Development of Anti-cancer Drugs

2nd Gen:
Expression Driven & TME-Targeted
Precision Oncology

1st Gen:
DNA-alteration Driven
Precision Oncology

Cytotoxi
C

Antibody

Genome
(DNA)

Beyond
Genome
(RNA, Protein)




.

Beyond Genomics

MONSTAR SCREEN-2 (Main Part)

From Genomics to Multi-Omics with Al
Since April 2021 during 3 years

m Pan-cancer excl. lung cancer (N = 2’750)

Pan-cancer excl. lung cancer (N = 2’000)

Pre- and post-treatment

o ® o Clinical Data
w w w Enrollment to trials

_ _ o _ Identification of rare fraction
1st line or Subsequent line with intent for trial
enrollment "% WES _ Novel biomarkers (i.e.
PSOor1 (SNV, CNV, Fusion,
HRD, TMB, SNP, NRG1)
Colorectal Gynecological DNA  Pathogen) Novel trials (HRD, TMB
Gastric Urological ’ ’
Pancreatic H&N WTS Signature, Al predictor,
Biliary tract Melanoma (Fusion, novel biomarker)
Breast Others Signature [i.e. CMS))
' RNA Deep learning with deep
F1CDx clinicogenomic data
IHC
165 rRNA Seq (PD-L1, HER2, etc.)
Shotgun Seq

Protein

DB Single cell genome Seq
W Clinical Data (f/u rate > 99%)
S L



プレゼンター
プレゼンテーションのノート
https://www.prnewswire.com/news-releases/caris-life-sciences-submits-two-pma-applications-to-the-fda-for-whole-exome-and-whole-transcriptome-sequencing-301048127.html



T
Challenges for the Future of Colorectal Cancer

Beyond Genomics

MONSTAR SCREEN-2 (Sub Part)

Al Predictor, Database access

Pan-cancer excl. lung cancer (N = 2’750)
Pre- and post-treatment

- = - - - Clinical Data
w w w w w Enrollment to trials

_ . L ) Identification of rare
1st line or Subsequent line with intent for trial . WES .
enroliment J% _ fraction
PSOor1l (SNV, CNV, Fusion, _ _
HRD, TMB, SNP, Novel biomarkers (i.e.
Colorectal Gynecological DNA  Pathogen) NRG1)
Gastric Urological
Pancreatic H&N WTS Novel trials (HRD, TMB,
Biliary tract Melanoma (Fusion, Signature, Al predictor,
Breast Others Signature [i.e. CMS])
RNA novel biomarker)
Deep learning with deep
IHC clinicogenomic data
Pre- & post- (PD-L1, HER2, etc.) g

Protein

Pan-cancer

excl. lung cancer (N = 2’500 X tWiCE)

Whole-exome/transcriptome circulating tumor NA (nucleic acid) analysis



プレゼンター
プレゼンテーションのノート
https://www.prnewswire.com/news-releases/caris-life-sciences-submits-two-pma-applications-to-the-fda-for-whole-exome-and-whole-transcriptome-sequencing-301048127.html



M O N STA R— SC RE E N - 2 Beyond Genomics

Free Access Right Funding Companies Can also obtain the IF
for Research & . . :
: . images with annotation
Commercial Use incl. @ ﬁ
IF images
SCRUM DB :

Al-based integrated study

HE :cﬁégé‘s and
Pathq]ogrcﬁf Dx

e o

All of the images will

S
\,

< definitely be essential for
the subsequent studies

Academia

S ———

as training data
\ N M — ,E
Permission of Assess for " G—@
i ' P Must upload the
Registered Investigators

annotation for the

for Research Use Only IF image

Note; IF, Immunofluorescence



Summary - From ‘MAY BE’ to ‘MUST BE’ -

Metastatic Disease

B Clinical utility for analyzing ctDNA in Gl cancers & international collaborations are actively ongoing. We
established ctDNA analysis likely to enable more Gl cancer patients to enroll clinical trials without

compromising efficacy.

MRD & Early detection

B Beyond cancer patient selection for targeted therapy, the potential of ctDNA analysis may expand the utility

to patient stratification for adjuvant chemotherapy and early detection.

Beyond Genomics

B  We will investigate clinical utility for analyzing multi-omics incl. ctNA in all solid tumors in the near future, that

is, evoking the paradigm shift from genomics to multi-omics with Al toward the digital medicine.
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