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What is Liquid Biopsy?

[0 Analysis of tumor material (for example, cells

Sputum : Oesophageal
or nucleic acids) obtained in a minimally =" brushing
A | ICerebrospinal
invasive or noninvasive manner through the l uid
Urine
sampling of blood or other body fluids.
Stool Pap smear

{RREEX (IIEREEM (C IR F iz FRE U
TREIEERE (F : #ka, %E8) Of#hr

4 Wan JCM, et al. Nat Rev Cancer. 2017.



Liquid Biopsy of Materials Other Than Blood
I ADHPV-DNAIFE? {EDDNAIRE (KIEHARRIER) 2

Tumor DNA in saliva or plasn = . ]OEERI\IT\T a\’]\f ET\/ICJXEII‘;AIIE })N "
: umor DNA fragments of

‘5 W mme f i Wi/ from plasma
Sy St - .
- e ,
| ESTABLISHED IN 1812 APRIL 3, 2014 VOL, 370 NO, 14

S = o 4 .

Multitarget Stool DNA Testing for Colorectal-Cancer Screening

Thomas F. Imperiale, M.D., David F. Ransohoff, M.D., Steven H. ltzkowitz, M.D., Theodore R. Levin, M.D.,
Philip Lavin, Ph.D., Graham P. Lidgard, Ph.D., David A. Ahlquist, M.D., and Barry M. Berger, M.D

1.00+

Tumor DNA fragments

from saliva 0.754

0.50

Sensitivity

1 i | Salivaor
Tumor location | Saliva jp!aml plasma

Onalcavity | 100% | 80% | 100% Area under ROC Curve
QOropharynx 47% | 21% 91%

Larynx | 70% | B&% | 100% | | 0.25 @ Multitarget DNA test (0.94)
Hypopharynx 67% | 100% 100% I ®FIT (089]
S N — 0.00-¢ T T T 1
0.00 0.25 0.50 0.75 1.00
1-Specificity

1. Wang, et al. Sci Transl Med. 2015.
> 2. Imperiale TF, et al. N Engl J Med. 2014.



Liquid Biopsy of Materials Other Than Blood
R ctDNAfEART
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Patel KM, et al. Sci Rep. 2017.



Liquid Biopsy of Materials Other Than Blood

BN EFBE R ctDNASEIR
LETTER

Tracking tumour evolution in glioma through liquid

biopsies of cerebrospinal fluid

Alexandra M. \11Ilr.r' *, Ronak H. Shah**21%, Elena 1. Pentsova':'* Marnmlrurnnkk:
\nm Skakodub!, l-mrum:h.n A. Mehta*, Carl C: 1mp<3‘. Wan-Ying Hsieh*, S. Duygu Selcuklu®, lllmim},
Aliaksandra Samoila®, Tejus A, Bale?, Dana W. Y. Tsui*, Christian Grommes', Agnes Viale”,

-"ihar Cameron W, lmnn.m \nm S. Reiner®, Mg arc Iv‘.[mnlmnn

Youyun Zheng™”,
Fanli Meng?, Xiachong Jin
Mark M. Souweic

ane™”, Viviane T

Lisa M. DeAngelis', Rol bLnJ Young”, \ht.h.liﬂ Bergerd-34:10 & Ingo K. M(”IH}J]( i

CSF 1
(LP)

https://doi.org/10.1038/541586-019-0882-3

Samuel Briggs', Natalie Distefano®

Katherine S. Panageas®

-
- :
RT/TMZ Progression TMZ/BEV ~
CSF 2 C-

(VP shunt) : : : : : : : ; |

6 mo 12 mo 18 mo

O Tissue resection 0.4
O CSF collection

7 Miller AM, et al. Nature. 2019.



Materials of Liquid Biopsy

Tissue biopsy
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Liquid biopsy
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Circulating Tumor Cells
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Circulating Tumor DNA

M ARIEERIESE DNA

Extracellular vesicles
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Cell-free RNA
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Comparison of Analytes

DNA O O O O X X
RNA O O X O O O
AIND O O X ? X X

10 Heitzer E, et al. Nat Rev Genet. 2018
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Circulating Tumor DNA (ctDNA)

0 Circulating
| tumour cell

Healthy
tissue

S
=

! - 5 5 (o3
Apoptosis | 7% [ p =i O
or necrosis ===
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E75 EH3EDDNA D - & Ko R

o © )
Apoptosis |
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@ Tumour cell

ST Mutation

@ Red blood cell

(8 Endothelial cell

S3&3, Chromosome

Blood plasma or
serum sample
containing ctDNA

MmEX(IMmiBICHEE
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ctDNA and cfDNA

Cell-free DNA (cfDNA) : I (CiEEEE U TULVSDNA
EKEH3EMDDNA

]—#E?%EIHEODDNA (ctDNA)



ctDNA/cFDNAD 5 &

O R : 150~200bp (base pair: IEEXT)

O 3R : 15T (BERY—h—(3EB~%68)

O &= :10~15ng/ mL

O J>2J)) : mMBEHNRS— (IEEDEBIETREMNE USRICaI
B6ECD, BREUTMERBARDODNADEMT S)

O ERME : epT1A (EEEHRI) EHER
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Nucleosome-guided Fragmentation Pattern of cfDNA

800,000 -
- Median (166 bp)
600,000 -
3
§ 400,000 -
(T
200,000 -
0 - ——

100 150 200 250 300
Fragment length (bp)
15 Lo YMD, et al. Sci Transl Med. 2010.



cf DNARERIME

Streck tube Cell-Free DNA Collection Tube
(Roche Diagnostics)

g s o ™

16



Sequencing of cfDNA during Pregnancy

{* Maternal plasma
sampled

cfDNA bearing

A7
*jﬁ#%w d% maternal allele 4

| plasma cfDNA analysi Data suggest that fetus has inherited
» Paternally inherited allele 2 is detected

IS «paternalaliele

+ Maternal allele 4 is statistically more » Maternal allele 4

abundant than maternal allele 3

17

Table 2. Conditions for Which Cell-free DNA Testing Is Clinically Available.*

Common autosomal aneuploidies
Trisomy 21
Trisomy 18
Trisomy 13
Sex chromosome aneuploidies
45X
47,XXX
47 XXY
47 XYY
Rare autosomal aneuploidies

Whole-chromosome aneuploidy of any autosome (trisomy 7, 15, 16, and
22 are the most commonly detected)

Microdeletion and microduplication syndromes
1p36 deletion
Wolf=Hirschhorn syndrome (terminal 4p deletion)
Cri du chat syndrome (terminal 5p deletion)
Langer-Giedion syndrome (8924 deletion)
Jacobsen’s syndrome (terminal 11q deletion)
Prader-Willi and Angelman syndromes (15q11.2-q13 deletion)
DiGeorge syndrome (22q11.2 deletion)
Copy-number variants larger than 7 Mb

Triploidy

Bianchi DW, et al. N Engl J Med. 2018.




ctDNARFHT
ISRk AR AR cfDNASEAT

Tumor DNA

——]— ctDNA

ctDNAFEHT[C[XIRNBEDBSVMEENBE | |




REROIRNRE

Nucleotide coverage Next-generation sequencing with molecular barcodes
10% wild type Mutant Wild type
« Whole-genome sequencing .
« Whole-exome sequencing Molecular TR Each DNA molecule
1% barcode tags —— tagged with barcode
Y
Targeted next-generation sequencing T e
Redundant sequencing; true
0.1% mutations represented in all
Next-generation sequencing with molecular y reads with given barcode
barcodes e e
EOEEE T
0.01% e e s e
. BEAMing ET e e —
+ Droplet digital PCR analysis [ o e
0.001% # e S— *
TS T T —

Limit of detection

# True mutation J¢ Polymerase error

13 Corcoran RB, et al. N Engl J Med. 2018.
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Cobas EGFR EGFREGEFZER O3 - 59470/ R I
TRB/EFY R (T790MED) FAVIR A% - KETHR
PCRN—RA
OncoBEAM RASELFZR SIAAYVDIR BXN T HER
- GOZILAFHBR C{EH
Guardant360 7318{6F Guardant Health FDATUERE T OS5 A
MONSTARRBR CEFA
Foundation Medicine 700 E{EF FoundationOne Liquid FOARVRBE I OV S A
NGSA—Z MSIERIER]EE
- Personal Genome FDAREEER I OIS A
PlasmaSELECT-R64 64IE{LF Diagnostics VSIS A a4
myRisk 351E{LEF Myriad EiaHilRRINZEREZRE
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ctDNAFFHTDFI =

O #5RDIBEHRLY (Turn-around-timeh'38LY) : EREVNEE
BEIRICEDN D

OKREE - IEORX b (?) : #EDIRUBIED AIHE

O @EREO2FEFZHICTES : EDFNECFEEZRET
=2 (?)



2D IR UBITE ? | Clonal Evolution

Clone 1

Clone 2

Therapy 1 ;

24 Siravegna G, et al. Nat Rev Clin Oncol. 2017.



KFRM X Clonal Evolution

D ATE =ty ESECFESE
A EGFR-TKI EGFR T790MZE R
FLH A OIS —THERE FSrR1IZR
KRASZF
KEDHDA FTEGFRYT{ASE METIENE
EGFR ECDZE R
NTRKEISIE{EFEAZBEIS Entrectinib NTRK1Z R

25




MEGFRITAZENDIEEKRASE R

3.0 Tumor load - 140
—|
o5 -~ KRAS p.Q61H 120 5
= -fll- CEA X 2
o~ O 5
5 100 @ =
[7)] 20" b (o]
) o
2 80 5 2
T 1.5- B
8 - 60 i 9!'\
© 1.0 - X o
-~ L = o
— R
0.5 4 B L 20 fo,

0 B == I i | — 0

| ]
Baseline 1st CT scan  1st-line PD

L 2 2 9
= = = = ]
24-DEC-2010 21-FEB-2011 23-JUN-2011 1-JUL-2011 6-OCT-2011 7-NOV-2011
CT scan: PR
Last administration
of anti-EGFR

26 Siravegna G, et al. Nat Med. 2015.



ctDNAFFHTDFI =

O $&RDIBEDEUL (Turn-around-timehV EELY) : =R VNG
EIRICENS

OK=REE - BORX D (?) 1 EEDERUAEDEIEE

O EEDO2AFGZFTMCES : EDENEEFREEZRET
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GOZILA Study | igi7aitsshiA200081% 5k & LIEctDNAR I U —

GOZILA Study

SCRUM-Japan GI-SCREEN

CRC cohort, N = 1,000
®No history of anti-EGFR, N = 500
®Refractory to anti-EGFR, N = 500

Non-CRC cohort, N = 1,000

® Gastric cancer, N =300

® Esophageal cancer, N = 150

@® Hepatocellular carcinoma, N = 100

@ Biliary tract cancer, N = 150

® Pancreatic cancer, N = 100

® Neuroendocrine tumor/carcinoma, N = 50
® GIST, N =100

® Others, N =50

ctDNA analysis
(Guardant360)

>0



Rapid Turn Around Time

Guardant360
4 blood 20mL

i _

Reporting results

Median time intervals from blood collection to reporting: 8 days



ctDNABEHTDEER B AT Z IREE I 2 bR

TRIUMPH Study

TRastuzumab combined with pertuzUMab in Patients with HER2 positive mCRC

BEFRAE
Meet RSAYVAYT
eligibility
m AT - BRORE - BIEDA | criteris il e by Ol
B IR E TRASEF R )y
B FAEGFRITHEE SO EEARICARS - R - mg/:;mi?byjm "
B {HIRE THER2BZTE ‘eu. Q3W until PD
o/ FklE ".,
= B h= 1 4
ctDNAFFIT THERABIE D DRASEFERY ';'I‘I’;mﬁf; *A| Natural hist s T
criteria
FIEREGIZL : 88 - aDNATNEND I IL—T T256
FEFMHIEA :

O Confirmed objective response rate in HER2 positive in tissue
CIConfirmed objective response rate in HER2 positive in ctDNA

30
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GOZILA Project Organ-Specific approach
Guardant Originates in Zipangu Liquid
biopsy Arrival

HER2 Positive

BRAF V60OE MT

SCRUM-Japan GI-SCREEN
26 sites

BRAF Non-V600E MT

T ¥ ¥

CRC cohort, N = 1,500 MET Amplification*
©® Before anti-EGFR, N = 500

® Refractory to anti-EGFR,N=500 | cRC Only

ctDNA analysis

All WT**

Non-CRC cohort, N = 1,500
® Gastric cancer, N =300 )
Esophageal cancer, N = 150 —

Hepatocellular carcinoma, Ny

Biliary tract cancer, N =150 Tumor_agnostic approach bTMB-High Cancer
Pancreatic cancer, N = 100

Neuroendocrine tumor/carcinoma, N = 50
GIST, N = 100 % ® |Any FGFR alteration**
Others, N =50

HER2 Positive*

| ctDNA analysis

& '@ |Any HER2 alteration**

Non-Gl Cancer cohort, N = 1,000 )

ea 1x

TITV 7T 37

(fo ROS1 alteration**
Pan Cancer

31



SCRUM-Japan MONSTAR-SCREEN NE@ |

Nationwide Genome
Screening Project

SCRUM-Japan
MONSTAR-SCREEN

FAEERAE

o LI RE T B Bt ES
(A AB <)

o[BS AZRALT
NABEEEF/ ARILREE
AoE=XIFTS5FE

f

—

N = 2000

a7R—FHA N = 500
EVREREGEROES

(KERdE - BIE - 3Lz - REE

a/k— kB N =500
BREDELFEEZRAI HEE

a/1—kC N = 500
REFzvIHRA 2 FEEEIC
KHBEEFELTWSHES

a/hk—FkD N = 500
REDD FIRHIZEIC X 56K

D)

EFELTWSHESR

32

MONSTAR-SCREEN (iRHASCRUM-Japan®DHX D Hds)
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ctDNA®D
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ctDNAFFIFDF =

O{KREE - (BORXDM (?) : #EDERURIEDDIEE

O BROBREHMDEVY (Turn-around-timeHh5ELY) : FBUVVAE
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Applications of Liquid Biopsy

) TS IEIE
SHRR  FEPA  omm

N | FHHHH |
Serial liquid biopsies |

Cancer detection: Molecular Detection Monitori .

— ; ) : onitoring Monitoring
screening or profiling or of residual response clonal evolution
earlier diagnosis  prognostication disease P

@ Clone 1
© Clone 2
@® Clone 3 (o T
1 : : -,.\\ :
: . y.
w . ! /
c ) [
° : !
Q : A
= '
o .
Q 1
! -
w) — I I
Time '

ISurgery (or other) ‘—T Treatment 1 Treatment 2 |

Treatment selection
35 Wan JCM, et al. Nat Rev Cancer. 2017.
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/$5.0bn

O EVVEE, BRIZZER (Screening) HU
Fv RINA AT S —THERXRDHIEICT
BOJEEEDE LY

O BHID A BEOMEREZE AV
validation & BIRI E DIRGERER & ES D
WHEHH D
~$6.9bn
$1.9bn"

@ Monitoring @ Prognosis @ Theranostics @ Screening

$8.6bn__

Sourse: JP Morgan
https://medtech.pharmaintelligence.informa.com/MT103794/Liquid-Biopsy-In-Oncology-An-Increasingly-Crowded-Landscape



BHE T AR AERE

Current standard of care Potential cIDNA-guided postoperative management
{";‘ Stage || disease and low clinical risk .
& S bodsiond
nesindae B T
= Wi CDNARS TS BB EER
= SIE->HEEERZROD I
| S A —] o 74 ctDNAI= =
oy
N w{ m‘:::‘s?it:::;;ﬁ::pmma , , E ’ ’
| > LFRE
fiT4% ctDNARZ % > fiTi M B L F 5
— ‘ ?:‘,:: Stage Ill disease :nwl:vm |
h ",:::ﬁ'w Stage Il disease 5:? 1 | ; "’::‘P"
(~45% with residual disease} s _-i surveillance
— I i — —
PRARRARARRARRARRAAEY
LLLLLLLLLLLLLLLLLLL S
F"':
2 it
— T PR —|
PRARARRRRARARARR AR

37 Corcoran RB, et al. N Engl J Med 2018.



Stage IIXEEH'A, (Safe-SeqSik)

Recurrence-Free Survival
(Patients not treated with chemotherapy)

o FiiEaBO MR

80

n Events 3-yr RFS
—— ctDNA Negative 164 16 90%
— ctDNA Positive 14 11 0%

60-
40

20- HR: 18 (95% Cl: 7.9-40), p < 0.001

Percentage Recurrence-Free

0 . 1I2 . 24 . 3I6 . 4I8 . 6IO
Time from Surgery (months)

T FERERRM178HITDIRET: ctDNAIEIEEH IS 2 HIBF

38 Tie J, et al. Sci Transl Med. 2016.
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Within 5 weeks

Within 3 weeks

Non-inferiority design

¢ >ie
: : .IIIII II.IIIIIIII‘:IIIIIIIII:III‘IIIIIIIII.
. O Control arm .
a CAPOX -
- Negative heyees .
E Experimental arm| =
Curatively resected high- No chemotherapy =
Curative Io:lhlls-l:i:‘lt(asgtealleolzl* AnaIYSiSOf :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:
Surgery g ctDNA+ .IIIIIIIIIIIIIIIIIIIIIIIII:IIIIIIIIIIIII:
non-MSI-H colon cancer . Control arm -
PS0-1 . CAPOX -
E Positive - 3 cycles .
. Experimental arm| *
. T . CAPOXIRI —>
B Number of sites: 100 institutions in Japan . 8 cycles :

B Primary endpoint: Disease-free survival
B Sample size: 2,000
B Funds: the JFMC Funds

39

* Within 2 ks - .
> iinin 2 Weexs : collaborated with IDEA

Follow-up of
each patient
(for 7 years
from the last
patient
registration)

Superiority design
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ctDNA+ 4 > )\ D1 DNAX F)L1E? TOYVYI—LA3

LUC {n = 55) AML (n = 35)
100% - 1.04 1.0
10
0.8 0.81 98.8%
£ Frd . p=0.643
Z 0.6 Z 06+
80% - s @ 92.3%
5 044 & 04 5 p<0.001 p<0.001 p<0.001 ;
1 w % .
) i i £ : 3
éd 60% - 02 AUROC: 0.971 Ot AUROC: 0.980 g 0 "
> 04 0- g
" — T T T T T T T T T T T T c
= 0 02 04 06 08 1.0 0 02 04 06 08 1.0 =]
= i AUC: 91% (90%—92%) 1 - specificity 1 - specificity =}
C -
[} ° PDAC (n = 47) Normal (n = 62)
2 1.0 ; 1.0
. a8 084 e 78.0% _ 99.6% _ 100% 45%  0.6%
°7 z z s A% O 5 $ $
Z 067 & ¥ & & & & ré‘c’e & &
B % © & & & © & &
5 0.4 5 0.4 & & © O & & &
0% K ‘ & & & ¢ & F S
0.24 . 0.2 ; .Q'o' " .(\Q O
T T T T T T AUROC: 0.918 AUROC: 0.969 o & & O
100% 80%  60%  40% 20% 0% ] . é‘“@ o@,e* &
B2l T T T T T T T T T T T T
Specificity (%) 0 02 04 06 08 1.0 0 02 04 06 08 1.0 & "
1 - specificity 1 - specificity "

1. Cohen JD, et al. Sciefice. 2018.; 2. Shen SY, et al. Nature. 2018.; 3. Yokoi A, et al. Nature Commun. 2018.



Various Liquid Biopsy Analytes

#

Tumour-specific signatures

Genomics

T
I T

JTTIT

Mutations

CNAs and rearrangements

Epigenomics

DD
DRI
DDDRR

Nucleosome positioning

TITTITITTITITITITITIIT
CATTCGACAGATCATG

ATGCATTCGGCGCATT
TCGACAGACGACTGTG

GATCATG CATTCGACA
Lipts el

DNA methylation

Transcriptomics

Gene expression miRNAs
D A 2% o
Proteomics @ @3_@ c}@
Tumour marker Other peptides

Metabolomics

Glycogen  Pyruvate

-~
‘bq
® -

Fatty acids Insulin
L vbv
Other metabolites

41

Heitzer E, et al. Nat Rev Genet. 2018



Thank You For Your Kind Attention!!
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BACK UP



GOZILA Overview

CRC refractory to anti-EGFR cohort

Systemic chemotherapy

Anti-EGFR therapy Clinical trial

%'f

: Assess clonal evolution @

Oncomine Comprehensive AsSay @ ————) Guardant360

Profiling molecular abnormalities

44



RAS WT refractory to anti-EGFR Tx, N = 70

ctDNA-positive variants Tissue-positive variants

23

45



