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Tissue vs. Liquid biopsy

Tissue biopsy

Liquid biopsy

FFPE samples
Cytoblocks ‘
—_—
Cytology =
smears ~
Pathology and
IHC (PD-L1, ALK, ROS1)
Plasma cfDNA

L

Tumor genotyping (NGS,

RT-PCR, and/or FISH)
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Tumor genotyping (NGS,
RT-PCR, digital PCR)
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Liquid biopsy

Disadvantages

v Pathology information

v Assessment of DNA and
non-DNA biomarkers

v PD-L1 assessment

v Longer TAT

v Limited tissue quantities
v Invasive

v At PD, re-biopsy not
always feasible

v Tumor heterogeneity

v High concordance rate
v Rapid TAT

v Minimally invasive

v Repeatable over time

v Better capture tumor
hetereogenity and
clonal evolution

v Non-DNA biomarkers
not evaluable
vIncreased costs if
used concurrently with
tissue testing

v False negatives

Rolfo C, et al. J Thorac Oncol 2021;16(10):1647-1662.




Clinical utility of liquid biopsy in oncogene-addicted NSCLC

Clonal evolution Main liquid biopsy techniques used

Acquired mutations and/or

E copy number variation of NGS-based approaches:
g the target gene v High sensitivity
° v Multiplex

v Gene rearrangements

Stage IV NSCLC with
v Gene amplifications

oncogene-addicted tumor

Activation of alternative

pathways ("by pass track”) PCR-based approaches:

v Variable sensitivity
v Single gene testing
v Only for mutations

Blood draw
Acquired mutations and/or

copy number variation of the

- target gene '
/31& S NGS-based approaches: FISH:
' B /High sensitivity 7 Gene
: ‘ rearrangements

X . / v Multiplex
Tissue re-biopsy & amplifications

) v Gene rearrangements
f \ ) 7 Gene amplifications
CT scan re-st-aglng: v Bl PCR-based approaches:
Progressive disease . 7/ Variable sensitivity /
. L v Single/Multiplex gene testing ©
Histology e v Only for mutations

transformation

Main techniques used for tumor tissue

Activation of alternative
pathways ("by pass track")

HC:
v Protein
expression

FFPE sample

Rolfo C, et al. J Thorac Oncol 2021




Tumor Fraction Correlates With Detection of Actionable Variants Across > 23,000
Circulating Tumor DNA Samples

Entire cohort (23,482)

Liquid Biopsies (%)
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Variant Type (liquid biopsies, No.)
Base Substitution (n = 11,709)
Insertion/Deletion (n = 5,280}
Kinase Fusion (n = 593)

bTMB-H (n = 1,309)
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Gene Deletion (n = 420)

7
7
5
4

I 7 -7 I— X ]

I

139 Y5 7 S 7S N R K]
8% 31%
4% [ % T 1
.7 S Y7 S

37%

57%

B ] B

7%

F -y T8 -B30850 0R o8B N® D
2593258882333 253R8TE3NERS
B TS O B - B T B S
TR A I i R A SR
cfwcngnncegccfcegsEgSEccccwES
S PereS e S EN T e R nERE RS ena
Q88 P o 2335 ESgoes2S E
03FssesEQcsEsz8EcetEoEsoges
o  §BEESQgEF2EZ85838 oc:820
528&a2-"533228062°8 & F§8&
s % §22=5%E § g g
s & $=: s 8
8 § g"0e® 5§ ¢ & <
£ % g = 2
£ 3 N
5 § s 3
L 2] £
o

Cancer Types (LBx, n)

f

o
@

10 15 20 25 30 35 40 45 50 55 60 65 70

TFs of Liquid Biopsies
With Detection of a Given Variant/Signature (%)

Liquid biopsy

NPV (%)

Convenience cohort from genomic profiling
in the course of routine clinical care
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Tissue biopsy Single

& patient
j

Median time between samples: 304 days
IQR: 27-670 days
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0

O ALK Bra, £GFR, EFBE2, BRAF, ERBBZ,
KRAS, MET, RET, ROS1 KRAS, NRAS

Biomarker Aggregate Biomarker Aggregate

» Elevated ctDNA shed is
associated with both high
sensitivity and negative
predictive value for
detection of actionable
Genomic Alterations .

» The presence of elevated
TF suggests adequate
tumor profiling and may
reduce the value of
subsequent reflex to
confirmatory tissue testing
in patients with negative
LBx results.

Husain at al, JCO PO, OCT 2022
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genotype

Tissue sample available
for tumor genotyping

Tumor tissue scant/of
uncertain adequacy for

genotyping

Tumor tissue adequate for
genotyping

“Sequential
approach”

i /) Tumor tissue genotyping

“Complementary
approach”

17D} é/

Concurrent tumor tissue
and cfDNA genotyping

X cfDNA analysis in case of
xR

incomplete tumor
genotyping

Advanced NSCLC with unknown

"Plasma first
approach”

Tissue sample unavailable
for tumor genotyping

Plasma cfDNA genotyping

Re-biopsy for tumor tissue
genotyping in case of \1
absence of targetable e

drivers in plasma

Rolfo C, et al. J Thorac Oncol 2021



Expedited diagnostic odyssey

Stacking diagnostic steps may be able to shorten the diagnostic odyssey

BRI
Blood draw for liquid

Bg Bg biopsy
/ Biopsy for pathologic

o diagnosis .

Clinical Receiving/ Treatment
evidence of interpreting results

advanced

cancer =

@ Radiographic
é staging

Rolfo et al, in preparation




Benefits and challenges of LB in the Cancer Journey

Early cancer detection
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Recurrence surveillance
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Routine screen for
presence of cancer-derived
particles in
healthy individuals

TX selection (CGP)

|

To inform diagnosis
in suspected cases

Test to track response to intervention or detect
MRD (surgery radiation, adjuvant therapy)

[ Tests including CDx and panels to inform therapy decision ]

|

To support
prognosis

Longitudinal monitoring of patients in
remission to detect recurrence earlier

Longitudinal test to monitor response
to therapy (MGTOs, ICl) or resistance to therapy

e Early intervention

biopsy-constrained

o Support diagnosis in
o Earlier detection

* Lower cost/risk imaging ’

situations

¢ Enable PHC in biopsy-constrained situation
« Increase predictability in heterogenous cases

Benefits * Definitive localized L .
intervention * Diagnose metadisease
* Inform aggressiveness o Earlier detection and intervention « Reduced imaging
of intervention ¢ Reduced imaging « Earlier detection
* Sensitivity and specificity [ * Cost benefit vs SoC (imaging) ] [ « Tissue is gold standard ]
Challenges * Tumor localization * Tissue is gold standard
e Cost

e Large clinical trial

 Sensitivity and specificity

¢ Lower sensitivity?
e Cost benefit vs SoC (imaging)

o Lack of proof to improve clinical management
¢ Cost benefit vs SoC (imaging)

Krebs et al (Rolfo), JAMA Oncology OCT 2022



Acquired resistance is a dynamic process

Mechanisms of acquired resistance might be
heterogenous and multiple mechanisms can
simultaneously occur in the same patient, reflecting
the clonal heterogeneity of the tumor

A Clonal Hierarchy
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Tracking the clonal evolution of the tumor
over time might allow the implementation
of tailored therapeutic approaches

Primary cells

Drug A

Drug B
-

Subclone 1

The clonal evolution of the tumor under
the selective pressure of anticancer
therapies

Subclone 3

Subclone 2

Progression

Progression

DrugB+C
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Drug D
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Treatment Timeline
Passaro A (Rolfo C), et al. ESMO Open 2020




Tailoring treatment with Liquid Biopsy

Osimertinib start with an intracranial
CR and extracranial PR

52-year-old never
smoker female;
diagnosed in July 2018
with cT4 N3 M1c lung
adenocarcinoma (stage
IVB).

=
=

SBRT and continued osi

After 18 mos oligo-PD (LN mets) >

Further disease progression >

osimertinib stopped; switch to erlotinib

PET/CT in Nov. 2020: CR

Erlotinib discontinuation
- platinum-based
chemo start

m FEB-20-2020 JUL-16-2020 AUG-27-2020 ocms-zﬁl JAN-26-2021 APR-06-2021 JUL-28-2021
r
SR,
< |
e Eraetion: ¢ 41.2% 0.3% 5.2% 58.3% 0.2% 13.4% 0.3% 1%
atio D o
EGFR E746_A750del 41.2% 0.2% 4.7% 8.3% ND 13.4% ND 1%
EGFR C797S ND % 2% . 10:7% ND 0.7%
ND e Se—"" S S o 0.3% 0.6%
EGFRT790M ND ND ND ND ND m ND 0.4%
TP53 C275Y ND ND ND ND ND N’ 0.1% 0.2%
ARID1A F1728F ND ND ND ND ND ND 0.3% 0.2%
P53 S127F 6.5% ND 0.4% 7.6% ND 2.6% ND 0.2%
BRAF Amplification 2.2% ND ND ND ND ND ND ND
CDK6 Amplification 2.2% ND ND ND ND ND ND ND
EGFR Amplification 3.4% ND ND 42% ND ND ND ND
NTRK2 L699L - - - 0.2% ND ND -
EGFR N338N ND ND ND ND 0.1% ND ND ND
FGFR1 V7951 ND ND ND ND ND ND 0.1% ND




NTRK1 Fusions identified by non-invasive plasma next-generation sequencing (NGS)

across 9 cancer types

Plasma cfDNA
N NGS analysis
X

=

74 genes analysed
NTRK1 SNVs and fusions
NTRK3 SNVs

v

il
N

37 NTRK1
fusion-positive patients

Stage IlI-1V solid tumours

9 different fusion partners:

-TPM3
-IRF2BP2

-SQSTM1
-RABGAPIL
-NFASC

-LMNA
-PLEKHA6
-TP53
-PEAR1

Known activating fusions
81%

-
RECIPROCAL NTRK1FUSIONS

All with <1% VAF

70% subclonal
30% clonal

7/8 confirmed on

tissue (88%)

NTRK1-NFASC + TP53 Bladder Cancer (1)
NTRK1-TPM3 + TP53 Colorectal cancer (1)
NTRK1-TP53 + KRAS Lung cancer (1)

L NTRK1-IRF2BP2 (clonal) | Lung cancer (1)

€ SUBCLONAL NTRK1 FUSIONS

EGFR mutation Lung cancer (8)
ARID 1A mutation Colorectal cancer (1)
TPMINTRKT KIT mutation GIST (1)
CDKN2A mutation (1)
BRCA2VUS Thyroid cancer (1)
= [EGFR mutation Lung cancer (1)
£ dlind BRCA mutation Lung cancer (1)
RABGAP1L-NTRK1  KRAS mutation Lung cancer (1)
TP53 mutation Co cancer (1)
FGFR3VUS Colorectal cancer (1)
= EMIANTRE CDH1 mutation Breast cancer (1)
—_ PIK3CA mutation Breast cancer (1)
TP53-NTRK1 TP53 mutation Prostate cancer (1)
\_ |PEART-NTRK1 TP53 mutation 1)

( CLONAL NTRK1 FUSIONS

SQSTM1-NTRK1 Lung Cancer (2)
Colorectal cancer (1)
Breast Cancer (1)
Sarcoma (1)*

E Thyroid cancer (1)
Colorectal cancer (1)
Cholangiocarcinoma (1)

Prostate Cancer (1)

-~ *with subclonal NTRK1 G667 SNV

TPM3-NTRK1

PLEKHA6-NTRK1

Rolfo C et al, British Journal of Cancer, Sep 2021




NTRK fusions as mechanism of resistance

Baseline

Pretreatment

@ EGFR L8S8R

® eGFR L62R (Day '1 0)

© sTxn r297s
TPS3
Splce Site
SNV

©® TPMI-NTRKI
Fusion

© NTRKI-TPMZ

Fusion

® Awx-rFe
Fusion

® £6FR TI029M

@ 17G-ALK
Fusion

@® ccoces-ReT

Fusion

RET-CCOCE
Fusion

Day 181

Day 203 Day 349

Day 396

Osimertinib + Larotrectinib

! EGFR
L8S8R
VAF

CCND1

amp
VAF

EGFR

amp
VAF

» »
>

v

Erlotinib (d1-8) -
Osimertinib (d8-193)

—

EGFR Tyrosine Kinase Inhibitors

Day 38 Day 112

Christian Rolfo, Center of Thoracic Oncolog

response

Day 174 - PD

Osimertinib + Chemo + 10
Larotrectinib (d194-220) (day 221-343)

L

Osimertinib + Larotrectinib
response

Day 216

. The Tisch Cancer Institute, Mount Sinai

response
TPM3-
e NTRK1
fusion
VAF
° BRAF
V60OE
VAF
PIKICA
° e
VAF
py + herapy
response

Day 343 -» PD

Rolfo C, et al, Br J Cancer 2021




Solid biopsy (tumour specimen) ()

Advantages
ﬂﬂﬂ]ﬂﬂ]ﬂ] Allow histological diagnosis

Limitations

Very invasive and risky procedure
Sometimes not feasible due to tumour
anatomical location

Not representative of tumour heterogeneity
Static snapshot

Surgical biopsy
or resection

Liquid biopsy (CSF ctDNA) PNoxy,,

Advantages

Less-invasive and easier to obtain than a
tumour biopsy

CSF obtained as SOC for some patients
Concordance with tissue characterisation
Representative of intratumour and
interlesion heterogeneity

Longitudinal real-time monitoring

Lumbar puncture

Limitations

No histological characterisation

Lack of standardisation
Contraindications for lumbar puncture
Limited sensitivity

Escudero et al, Cancers 2021, 13(9), 1989




Immunotherapy:
The oncologists like a kid in a candy shop...

Christian Rolfo, Center of Thoracic Oncology, The Tisch Csncer Institute, Mount Sinai



Milestones in Immunotherapy era in Lung Cancer

May 2020: FDA expands atezolizumab indication
for 1st line NSCLC (PD-L1TC =50% or IC=10%)
May 2020: FDA approves nivolumab-ipilimumab
combination for first line NSCLC EGFR/ALK WT,
PD-L121%

May 2020: FDA approves nivolumab-ipilimumab
combination plus a limited course of chemotherapy
for first line NSCLC EGFR/ALK WT, regardless of
PD-L1

Aug. 2018: FDA extends the use of
pembrolizumab plus platinum/pemetrexed
in 1st line non-SqCC

Aug. 2018: FDA approves nivolumab in 3rd
Oct. 2016: FDA expands pembrolizumab line SCLC

Early signals of activity of indication for 1st line NSCLC with TPS i
PD-1/PD-L1 inhibitors in =50% and approves atezolizumab in Feb.2018: FDA |
NSCLC pretreated NSCLC approves pembrolizumab in combination

; : durvalumabin | with carboplatin + paclitaxel or

stage I_II NSCLC ; nab-P for 1st line SqCC NSCLC

Oct. 2018: FDA approves

2017 2018 2019

() ° ° ° ° [ ° ° . °
: P Jan. 2021: Mar. 2021: voluntarily
Dec. 2018: FDA approves i i accelerated approval FDAgrants  : withdraws the U.S. indication
: atezolizumab plus i i of pembrolizumab BTD to i for pembrolizumab for the
ar 2015 FDA : Mar. 2017: FDA grants bcaqup|atin';1?(31|itfif9| i | for3rdline ED-SCLC atezolizumab  : treatment of pretreated SCLC
ar - PUA approves embrolizumab approval evacizumab infstline . - plus :
nivolumab for pretreated : fp ' app non-SqCC NSCLC i Apr. 2019: FDA expands tiragolumab |
i or MSI-high solid tumors : K g H Feb. 2021: FDA approves
SqCC NSCLC i ) pembrolizumab for 1st line : - £ : Pp :
i i indication for 1st line NSCLC with i... cemiplimab monotherapy in
N o May 2017: FDA approves i treatment (PD-L1 21%) PD-L1 >50% st line NSCLC with PD-L1
Oct. 2015: FDA extends nivolumab indication pembrolizumab plus : R TPS 250%)
for pretreated non-SqCC- NSCLC ) Mar. 2019: FDA approval of
- carboplatin/pemetrexed . Dec. 2019: FDA
Oct. 2015: FDA approves pembrolizumab for for st line non-SqCC atezolizumab plus ec. . approves
pretreated NSCLC with a TPS 21% NSCLC EGFR/ALK WT carboplatin/etoposide in 1st line atezolizumab plus
ED-SCLC carboplatin-nab-P in1st line

non-SqCC NSCLC

Adapted from Russo A (Rolfo C) et al. In: Naing A., Hajjar J. (eds) Immunotherapy. Adv Exp Med Biol 2020

Christian Rolfo, Center of Thoracic Oncology, The Tisch Csncer Institute, Mount Sinai



Heterogeneity of PD-L1 Expression

An imperfect but useful biomarker

E1L3N antibody SP142 antibody

PD-L1 Negative

* Intratumor heterogeneity

* Intrapatient heterogeneity

McLaughlin et al, JAMA Oncol. 2016;2(1):46-54

Christian Rolfo, Center of Thoracic Oncology, The Tisch Csncer Institute, Mount Sinai



Use of Liquid Biopsy in Imnmunotherapy

FDA-APPROVED Q ‘h) @ ﬁ g/ @

ICI THERAPY
TUMOR ENTITIES  Malignant NSCLC Urotheltal Colorectal esophageal Lymphoma

CctDNA

PERSPECTIVES

,;

Stadler J, et al. Cancer Res 2022




Changes in Circulating Tumor DNA Reflect Clinical Benefit Across Multiple Studies of Patients With
Non-Small-Cell Lung Cancer Treated With Immune Checkpoint Inhibitors
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5
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CtDNA may serve as an important tool in clinical development and an early indicator of treatment benefit

Merino Vega et al (Allen J ) JCO P), Aug 2022




ctDNA Analysis to Assess Risk of Progression to PD-(L)1 Blockade in
NSCLC

Percentage of patients

100%
90%1
80% 1
70%-
60% -
50%-
40% 1
30%

20%-
10%

0% -

Progression  No . Yes

P < 0.0001

n=27 n=4

No Yes
ctDNA Detection

<<
=
a

[3)

Event-free survival

100%+

50%

25%

0% -

75% 1 =

ctDNA at suveillance timepoint
=~ Negative

-+ Positive

B

0 5 10 15 20 25

Time since cfDNA collection (mo)
Number at risk

Negative:l

27 25 16 13 1 0
4 2 1 0 0 0

0 5 10 15 20 25
Time since cfDNA collection (mo)

ctDNA analysis
identifies patients at
risk for eventual
progression after long-
term response to PD-
(L)1 blockade.

Hellmann MD, et al. Clin Cancer Res 2020



CITAN: ctDNA-guided Immunotherapy-based Therapy in Treatment Naive Advanced NSCLC

Pl: Dr. Mack - Dr Rolfo

Pilot Study Schema i .
| MetastaticNSCLC, Driver negative, PD-L1 21%
Cohort E PMR unevaluable l Baseline
Planned subgroup of | #=========== Baseline ctDNA positive \d
patients with negative
baseline ctDNA Pembro monotherapy
v C2D1
ctDNA evaluation week 6
First response scan 8 weeks after treatment initiation
— — — — C3D1
Cohort A CohortB Cohort C Cohort D i
PMR-NR PMR-NR PMR-Res PMR-Res
POD on scan No POD on scan POD on scan No POD on scan
! N / v
Add chemo Physician discretion +/- MTB Continue pembro capni1
to add chemo or continue monotherapy
l pembro
1 l Every 3 Cycles
ctDNA evaluation week 12
Second response scan 16 weeks after treatment initiation PMR = Plasma Molecular Response
| PMR-Res = >50% PMR (responsive)
Assessment of: ctDNA correlation to radiographic response PMR-NR = <50% PMR (non-responsive)
after 10, PMR after chemo addition, PFS, and PMR 24 weeks MTB = Molecular Tumor Board




Screening Diagnosis aid Intervention outcome Surveillance and Therapy Resistance/recurrence
health check and prognosis monitoring - MRD recurrence guidance profiling
Progression
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Krebs et al (Rolfo), JAMA Oncology OCT 2022
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Retrospective Data From ~900 NSCLC Patients:
Pre- and Post-treatment MRD strongly prognostic

Treatment(s)

ctDNA assay

Chaudhuri Cancer Discov 2017 37 | IB-llIB RT and/or surgery +/- chemo CAPP-Seq
Abbosh Nature 2017 24 | IA-llIB Surgery +/- chemo Natera
Chen CCR 2019 25 111 Surgery +/- chemo cSMART
Moding Cancer Discov 2020 48 | IIB-1IIB chemoRT +/- 10 CAPP-Seq
Abbosh AACR 2020 88 111 Surgery +/- chemo ArcherDx
Zviran Nat Med 2020 22 -1 Surgery +/- chemo MRDetect
Waldeck Mol Oncol 2021 16 | IA-IlIIB Surgery +/- chemo, RT Custom NGS
Xia CCR 2021 329 111 Surgery +/- chemo Custom NGS
Gale Ann Oncol 2022 59 -1 RT and/or surgery +/- chemo Inivata
Zhang Cancer Discov 2022 245 [-111 Surgery +/- chemo, 10, TKI Custom NGS

Courtesy Dr. Max Diehn & Dr. Natasha Leigh
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Different types of ctDNA MRD Assays

Tumor-naive

LR
Blood no
draw ﬁ

CAPP-Seq
Tumor detection

* Genotyping with no knowledge of tumor
mutations (“off the shelf”)

* Faster, less expensive

* Limit of detection ~0.1%

Courtesy Dr. Natasha Leighl

Tumor-informed

Tlssue Blood
blopy \;iraw

Tumor/normal CeII free
genom|c DNA DNA

Personallzed §

utatlon a Mutation
iscovery recovery

Tracking multiple known mutations (bespoke
or personalized)

Requires tumor tissue, time, S$

Limit of detection ~0.01%




Tumour volume predicts plasma VAF

10- Spearman p = 0.61 P < 0.001

@ Other
n e LUSC 5 , ..
§ ' ‘ Tumour volume
em (D) O
[72]
] Predicted VAF:
£ 0.006% 0.1% 1.3%
% 0.14 95% CI (0.001-0.03%) (0.05-0.17%) (0.57-3.1%)
S v
g (Approximately 326 million malignant cells)
0.01

1 1

3.5 10 25 50 100
Tumour volume (cm?)

Abbosh C, et al. Nature 2017;545(7655):446-451.



Phylogenetic approach to profile the ctDNA — TRACERX Study

Exome sequencing
of tumour regions

Primary NSCLC resection
and multiregion sampling

Phylogenetic tree informs

PCR assay panel construction

R1 R2 R3 R4 ™ [ 5
I . _ ~
g s b |E
- — = @
£ - .‘\ e O 5
@ | 2
.Q - § g
T g (<
5 | S|o
s O |5
I o
* Multiple patient-specific assay panels combined )
Multiplex-PCR assay pool Blood sample Patient-specific
1 | phylogenetic tracking
2 2 I 5
2 3 | /. OQ /.
M PCR NGS |
5 I — _ |
6, . |
0 10 20 30  cfDNA I
Multiplex-compatible primers ~ extracted Pre-surgery Relapse

targeting patient-specific SNVs

Abbosh C, et al. Nature 2017;545(7655):446-451.




Postoperative ctDNA detection predicts and characterises
NSCLC relapse

a CRUKO0080: LUSC

b CRUKO0004: LUAD

¢ CRUKo0062: LUSC

CRUKO0065: LUSC
Adrenal :

L]
e relapse
—_—

5

h CRUK0013: LUAD

i A o
Lung, iliac Vertebral, ERBB2 ) o S —
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Abbosh C, et al. Nature 2017;545(7655):446-451.




Early Detection of MRD in Localised Lung Cancer by CAPP-Seq

CT and/or PET-CT CT and/or PET-CT CT and/or PET-CT

% % %
Diagnosis: Radiotherapy or surgery Landmark MRD analysis Survelllance assessment . )
localized lung cancer + chemotherapy within 4 mo of end of tx (Q3-6 mo)
ctDNA ctDNA ctDNA
quantification quantification quantification
B TEEs BT BT

Chaudhuri AA, et al. Cancer Discov 2017;7(12):1394-1403.




Application of ctDNA analysis for posttreatment surveillance in
patients with localised lung cancer

=l ctDNA never detected post-tx

i ctDNA ever detected post-ix
=&= CT imaging

100 g L 100 - —~ 100
el
~ o s el CIDNA
£ 804 = 801 T 80
8% B g
c S 607 P <0.001 = 907 S 60+ £ =001
83 22 R
85 55 ] g«
(1 ‘5_ 20 4 6 20 4 S 20 -
o L) L) L] L) L) 1 o L) L) L) L) L) 1 LL’ 0 T T T T T T T H
0 6 12 18 24 30 36 0 6 12 18 24 30 36 0O 6 12 18 24 30 36 42 48
Time from landmark (mo) Time from landmark (mo) Time from landmark (mo)
KM curves stratified by ctDNA detection status during posttreatment ctDNA detection and time to imaging
surveillance progression

Chaudhuri AA, et al. Cancer Discov 2017;7(12):1394-1403.




Proposed clinical trial designs for early-stage NSCLC using
ctDNA as a biomarker for treatment personalization

Basellne blood -
collectlon T A —>
Surgical resection plus adjuvant = | W 1= k ]
¥ chemotherapy + PORT v ! \J
v : MRD (+) Adjuvant ICl or MRD (-)
: targeted therapy ¢
OR .
ctDNA m B | Neoadjuvant :
== TL.§ »m
A
(Reeectable NSCLC) ". '\ ”
\ : 1 MRD -) ¥
' > (Surgical reeechon) -«tj.'-‘;‘/i
N
J =3 "F'
-
!
ctDNA -) *  MRD (-)

Pellini B & Chaudhuri AA. JCO 2022




IMpower010 )
New standard
Adjuvant

Phase lll studies in resectable NSCLC
atezolizumab in

Neoadjuvant treatment Adjuvant treatment
: resected st lI-lll
Adjuvant approaches Mandatory
chemotherapy Immunotherapy PD-L1+ NSCLC Y.

Optional

ﬁ .

chemotherapy Immunotherapy KEI?{e;g 'I?I;-t691
Ongoing:

Neoadjuvant approaches ANVIL, BR.31

CheckMate 816
New standard Preoperative nivolumab +
chemotherapy in resectable IB-lll NSCLC

Immunotherapy +

chemotherapy SR

Immunotherapy +
chemotherapy

Immunotherapy

v

Surgery

Ongoing:
IMpower030, KEYNOTE-671,
CheckMate 77T, AEGEAN,
Read out: NADIM Il (phase 2)

Modified from Dr. S. Peters, EPICS2022 Courtesy Dr. Natasha Leig



ctDNA positivity was strongly prognostic, with DFS favouring atezo in both ctDNA+
and ctDNA- patients

In all ctDNA-evaluable stage II-II1A patients, mDFS was NR (atezo) vs 31.4 months (BSC), with an HR of 0.69 (95% CI:

1.0

0.53 8¢

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

DFS

No. at risk
Atezo, ctDNA—
Atezo, ctDNA+

BSC, ctDNA-
BSC, ctDNA+

DFS in ctDNA-defined subgroups
(stage lI-lIlIA population)

ctDNA-

———— }
}CtDNA+

218 206 199 192 189 180 170 166 151 131 112 73 58 33 24 12

53

59

47

53

37

34

9

33

24

12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57

29

21

28

16

27

2 0
204 193 176 167 158 152 143 137 124 106 88 62 44 19 9 3
1 0

15

Clinical cutoff: 21 January 2021. Unstratified HRs are shown.

Months

25 23 17 14 10 6 3

o w O w
OO OoOw
OO oON
oo oo

13 13 9 8 6 4 1

ctDNA-
mDFS, mo NR NR
HR (95% CI) 0.72 (0.52, 1.00)
Atezo BSC
ctDNA+
(n=53) (n=59)
mDFS, mo 19.1 7.9
HR (95% CI) 0.61 (0.39, 0.94)

Plasma collection for ctDNA analysis

rgery

@) c1p1

’v‘ Enrolment phase
5| &Y | 1-4 cycles chemo

[

ctDNA samples were collected on C1D1
of the enrolment phase (after surgery, prior to chemo)
and retrospectively tested using the Natera Signatera assay J

C.

Zhou, ESMO 2021




Baseline and longitudinal plasma collection

for ctDNA testing®

Plasma
collections

Post-surgery (4-6 wk) chemo
(<4 cycles)

Q Atezo
Q BSC

T

|

|

|

|

| Longitudinal sample

| analysis only
On-treatment I
ctDNA collection I
|
|
|
1L

performed in post-op

cs ctDNA+ patients

C15

C16

Post-randomisation treatment
(atezo or BSC)

Survival
follow-up

Chemo, chemotherapy; C, cycle. Clinical cutoff: 21 January 2021. 2 Using the Signatera (Natera) RUO test. ®

Treatment arms in the ctDNA BEP were balanced and comparable to the ITT population. ¢ PD-L1 subgroup analyses
conducted in the stage II-1llIA ctDNA BEP (n=532). ¢ Samples in 15 patients were missing due to lack of consent or 4
mL plasma. ¢ Patients with 21 on-treatment sample at C3, C5, C7/8 and C15/16. On-treatment analyses are shown on

ctDNA evaluable patients (ctDNA BEP)b¢ N=600

v

482 ctDNA-
patients post-op

118 ctDNA+
patients post-op

103 evaluable patients post chemo

(post-chemo ctDNA) at C14

2

64 ctDNA cleared

v

v

Patients were evaluated
for longitudinal time
point analysis®

Patients were evaluated
for longitudinal time
point analysis®

Modified from Dr. Felip, ESMO 10 2022

Post-op

ctDNA
population

~20%

On-treatment
ctDNA
population

Courtesy Dr. Natasha Leig

slides 9 ictDNA clearedi and 10 ictDNA not clearedl X



ctDNA evaluable patients (ctDNA BEP) N=600

ctDNA clearance with adjuvant chemo in post-op ctDNA+ patients

118 ctDNA+
patients post-op

-Adjuvant chemo was effective in clearing ctDNA in <62% of post-op ctDNA+ patients 10 Goskeherno cON 1

(post-chemo ctDNA) at C1

-Post-chemo ctDNA positivity was linked to poor DFS outcome e

Impact of chemo on ctDNA clearance status DFS by ctDNA clearance status in the BSC arm

[ ctDNA- M ctDNA cleared
B ctDNA+ Hl ctDNA not cleared LI
. 100 1 not cleared
00 ~ 90- (n=20)
80 - 801 mDFS, mo 13.3
° 707 HR (95% CI) 0.23 (0.12, 0.46)
g 60 - c\on 60 T
_5 PBOT T
S 40 - 0 407
307
20 4 207
107
0 0 L T T T T T
Post-op Post-chemo 0 10 20 30 40
(n=600) (n=103) Months
ctDNA cleared 28 17 12 7 1
ctDNA not cleared 20 3 2 1 0

Clinical cutoff: 21 January 2021. Unstratified HRs are reported.

Courtesy Dr. Felip, ESMO 10 2022 Courtesy Dr. Natasha Leig




ctDNA evaluable patients (ctDNA BEP) N=600

DFS by treatment and post-chemo ctDNA clearance -
all groups still appear to benefit from atezolizumab ' paverpestep

103 evaluable patients post chemo
(post-chemo ctDNA) at C1

100 - RIS I 39 CtDNA not cleared

90

80 Atezo BSC

707 (n=36) (n=28)
S :g ] mDFS, mo 31.3 133
2, HR (95% CI) 0.7 (0.37, 1.34)

30

20 Atezo BSC

107 (n=19) (n=20)

07 . . . . . . . . T . mDFS, mo
PR T A e n HR (95% CI) |  0.67 (0.34, 1.32)

Atezo, ctDNA cleared 36 35292825242423211712105 2 1 0 0 0 O
Atezo, ctDNA not cleared 19139 6 56 54 442211110000
BSC, ctDNA cleared 2828241815121212128 7 6 4 1 1 0 0 0 O
BSC, ctDNA not cleared 20164 3 22211110000O0O0O00O0

Clinical cutoff: 21 January 2021.
Data are hypothesis generating and should be interpreted with caution due to Modified from Dr. Fellp ESMO 10 2022 Cour[‘esy Dr. Natasha Leig‘

the exploratory nature of the analysis and small sample size.




Liquid Biopsy in Neoadjuvant 10 + chemo combination

WES ctDNA in 89 pts

Nivolumab + chemotherapy Chemotherapy

ctDNA CL No ctDNA CL ctDNA CL No ctDNA CL 80 —
(n=24) (n=19) (n=15) (n=28) With ctDNA Clearance ! Without ctDNA Clearance

Median EFS, mo NR 18.9 NR 16.8 |
(95% CI) (16.8-NR) (8.3-NR) (19.6-NR) (8.3-NR) !
HR (95% Cl) 0.60 (0.20-1.82) 0.63 (0.20-2.01) = :

o
100 < !
[ |
T 60 |
o |
] 1
80 g |
1
Q 46%* i

. »
= Nivolumab + chemotherapy Q \

>3 &

< — (ctDNA CL) o i
g 60 + Chemotherapy 2 |
2 (ctDNA CL) o |
3 .o = |
o HIR L Lol ool Ll A LAt ® Nivolumab + £ \
$ H chemotherapy 8 |
g 404 . (no ctDNA CL) = |
2 . «© |

I : 2
) =) )
busoena “ i) .
204 Chemotherap _g :
(no ctDNA CL) “"" )
o |
|

0 I 4%
T T T T T T T T T T T T T T 1 O%*
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 ! __
1
Months i )
No. at Risk Nivolumab + Chemotherapy Nivolumab + Chemotherapy
Nivolumab + chemotherapy (ctDNACL) 24 21 19 18 18 17 16 13 11 8 7 1 0 0 0 0
Chemotherapy (ctDNACL) 15 14 13 12 12 12 12 7 6 5 5 5 3 1 0 0 ChemOtherapy ChemOtherapy
Nivolumab + chemotherapy (no ctDNACL) 19 17 16 12 9 8 7 6 5 3 3 2 0 0 0 0 n/N 11/24 2/15 0/19 1/28
Chemotherapy (noctDNACL) 28 26 21 17 15 13 10 9 7 4 3 1 1 0 0 0

Mount Sinai / Presentation Name / Date Forde P. et al’ NE@MyNPRI@@ﬂ@ Leigl




Pathologic complete response - a more promising surrogate endpoint

CheckMate 816" / NADIM II2 /

100 g —T— Nivo + CT (ITT)
% 1.00 Complete
80 .(:r""
= .t-' , Nivolumab + cnemotr;e;rapy (oCFV%JV E O 75
‘TE‘ e Tt F Incomplete
B s ﬁ)‘ e volurr + =
3 N TIR S 0.50
s v s, (no pCR) 0
§ 40 (JRpRp—e J:g:--r-qu.i.'- e@eoseg e
@ a
¥ 0.25
20 [~ %
P =.0092
0.00
0 T T T

' 0 5 10 15 20 25 30 35 40 45 50 55 60

T T T T T T T T T T
[} 3 6 9 12 15 18 21 24 27 30 33 36 39 42

Months . .
Nivo + CT P patients at Risk, n Months from randomisation
Complete21 21 21 21 15 10 5 1 0 0O 0 0 O
pPCR No pCR pCR No pCR Incomplete 35 35 34 32 22 21 10 4 1 1 1 1 1
mEFS, months NR 26.6 NR 18.4
HR (95% CI) 0.13 (0.05, 0.37) Not computed*

Courtesy of Dr. David Planchard and Dr. N. Leighl *1. Forde PM, et al. N Engl J Med 2022;386:1973-85; 2. Provencio M, et al. Presented at WCLC 2022 (Abstract PL03.12)
/N



Current prospective interventional trials in early stage lung cancer

NCTO4585477 | SUrBErY OrRT+/-1 11 g Durvalumab None I CONA | ot nford
chemo change
NCT04585490 chemoRT + several 11 48 Durvalumab + chemo None [l CtDNA Stanford
cycles durvalumab change
Nivolumab + chemo vs.
NCT04966663 Surgery I 66 - None | RFS Toronto
No treatment

Courtesy Dr. Natasha Leighl




DYNAMIC Study Design

ACTRN12615000381583

Stage Il

Colon Cancer

Plasma Collections
Week 4 + 7 post-op

ctDNA-Guided Management

__, * CctDNA-Positive > Adjuvant Chemo

. . (oxaliplatin-based or single agent FP)
* RO resection ) Primary
« ECOGO0-2 4 2 + ctDNA-Negative = Observation  RFSrate at 2 years
* Staging CT within ' ' ctDNA-Positive = Positive result at week 4 and/or 7 Key secondary
8 weeks

* Provision of
adequate tumor

Standard Management

* Proportion receiving
adjuvant chemo

_ o Secondary
tissue within 4 + RFS by ctDNA status
weeks post-op _— Adjuvant treatment decisions based on for ctDNA-guided arm
* No synchronous . o DR « TTR
conventional clinico-pathologic criteria
colorectal cancer + OS

Stratification Factors

Surveillance:

+ T stage (T3 vs T4) + CEA - 3-monthly for 24M, then 6-monthly for 36M
+ Type of participating center (metropolitan vs regional) « CT C/A/P > 6-monthly for 24M, then at 36M
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ctDNA-guided adjuvant therapy had similar outcomes to stage-directed
treatment

100 .97.1 . . : 100+ ; 96.6 ) i
X :94 7 1975 Negative ctDNA result % 3935 192.4 Standard management
90 93.31 186.4 ! 90 | 192.4 191.7
i + ) st | i | ctDNA-guided management
. : : 1__L s | : :
] ] —_— ! 1 1
3 : ' & : : :
3_3— 70 i i | Positive ctDNA result = 704 i i
[ 1 1 [J ! 1
i ' i i > i ' |
£ 60 i i i e 60 i i i
3 ] ' 3 ' 1 1
v i i i @ H i i
& | | s & i i E
g 40 : : i g 40 E E 5
£ : : | £ ' ' '
3 301 1 i i 3 304 Patients with a positive ctDNA result at either week 4 i
] S i
& - ' ! ' & or week 7 received adjuvant single-iagent i
Patients who received adjuvant chemotherapy : 204 flyoropyrimiding or oxaliplatin-based che- motherapy.!
109 Hazard ratio for YECtmence.or death, 1.83 |(95% Cl,0.79-4.27) E 104 Hazard ratio for recurrence or death, 0.96 .(95% Cl,0.51-1.82) E
0 T : T : T : T T 0 . ; . ; . ; . .
. 6 12 18 oA - % A2 45 0 6 12 18 24 30 36 42 48
Follow-up (mo) Follow-up (mo)
No. at Risk
Negative ctDNA result 246 244 236 231 220 169 131 93 55
Positive ctDNA result 45 45 42 39 36 36 22 16 9

* 455 patients randomized, 302 were assigned to ctDNA-guided management and 153 to standard management

* 15% of patients in the ctDNA-guided group vs 28% in standard-management group received adjuvant
chemotherapy

* ctDNA-guided management was noninferior to standard management

» Safe-Sequencing System tumor-informed personalized ctDNA assays (tumor-informed personalized approach)

Tie et al. New Engl J Med 2022; slide courtesy Dr. S. Peters ESMO 2022



More data are on the way!

Adjuvant approaches w

Mandatory
chemotherapy

Optional
chemotherapy

Neoadjuvant approaches

Surgery oammmg
CheckMate -816
Neoadj baseline, C2D1, C3D1,
Immunotherapy + postsurgery and adj varible
chemotherapy ArcherDx (Invitae)

Adjuvant treatment

Immunotherapy

Immunotherapy

Immunotherapy + Surge _
chemotherapy gery

IMpowero3zo

Neoadj baseline, C2D1, C3D1, CaDa and adj q 3 months. Not Signatera ? (lack of tissue)
KEYNOTE-671

Neoadj baseline, C4D21 and adj every cycle and q12-24w. Platform TBD

CheckMate -7;T

Neoadj baseline, C2D1, C3D1 and adj CaDa. ArcherDx (Invitae)

AEGEAN

%oadj baseline, C2D1, C3D1, C4Da and adj C2, C3, C10. ArcherDx (Invitae) and GRAIL

> Immunotherapy

Courtesy: Dr. Solange Peters @ De. N. Leighl 2022

IMpowero1o
CaDa and q3 months
Signatera

KEYNOTE-091
Baseline, w12,
completion, relapse
Platform TBD

ANVIL

Basseine and PD
ArcherDx (Invitae)

BR.31
Baseline, w12,
completion, relapse
Platform TBD. ArcherDx
(Invitae)

—

Personal communication
Not intended to be comprehensive
Subject to changes




Take Home Message on MRD

- Detecting MRD is crucial to improve survival and disease control rates
- Liquid Biopsy is a perfect tool for MRD

- MRD at difference of early detection, counts with tissue and liquid biopsy as a source of

information, increasing the possibilities

« Integrating liquid biopsy in clinical trials is a necessity

- Real time monitoring in patients with high risk of recurrence requires improved technology in
liquid biopsy

« Other analytes in liquid biopsy as exosomes or CTCs can go beyond cfDNA and offer opportunities

in research and possible in clinical practice.



Screening Diagnosis aid Intervention outcome Surveillance and Therapy Resistance/recurrence
health check and prognosis monitoring - MRD recurrence guidance profiling
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E early during °
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Time
Screening I ——
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Krebs et al (Rolfo), JAMA Oncology OCT 2022



Liquid biopsy & early detection: Strengths and weaknesses of

currently used approaches

Liquid biopsy

Tissue biopsy

Tumour-
informed

approaches

RNA

&

VY,
»F
arf Y

Rolfo C & Russo A. Nat Rev Clin Oncol 2020;17:523-524.

A
— 0

Tumour-
uninformed
approaches

~ NG

Tumour tissue
and cfDNA WES

_.m

Strengths

* High sensitivity

* Minimally
invasive

* Integration with
other screening

Circulatin
tumour cell

Extracellular
vesicles

Metabolites
microRNA

Methylation

analysis of cfDNA

programmes
Plasma and Weaknesses
leukocyte * Clonal
cfDNA analysis haematopoiesis/
false positives
WRRRR || ;Costs
* Reproducibility




Sensitivity at
98% specificity

Performance

True Positive Rate

True Positive Rate

0.000 0.025 0.050 0.075 0.100
False Positive Rate

WGBS ® WG methylation 34% (30%-39%) 158/464
Cancer Non-cancer Total
2823 1254 4077
Test positive 1453 6 1459
Test negative 1370 1248 2618
Si_snsst',}“’(%z ;455<g%§f;3 %%egg'c('ggz;z‘gggf;‘ Confirmed status analysis set, n = 4077
DRI DA EEeTEESR cancer, n = 2823; non-cancer, n = 1254
Two-sided 95% Wilson confidence intervals were calculated. —
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Klein EA, et al. Ann Oncol 2021
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Anus Bladder Colon/rectum Lung Lymphoma Ovary Clinical stage Total N Test positive Sensitivity % (95% CI)*
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Oxnard et al, ESMO 2019, Klein EA, et al. Ann Oncol 2021

/N b



PATHFINDER: A Prospective Cohort Study to Return the Results of MCED Tests to
Participants

A A A A

Al afa — LB=
Adults 250 lled
4s Soulyears enfolo . MCED test ordered Questionnaire Blood drawn and Test report
fom LIS sitesiinto Jiooharts: for Participants® shipped enerated
with@ and without additional risk P PP g |
l v
ﬁ Cancer Signal Detected No Cancer Signal Detected
</ Test result communicated Test result reported
Provider determines follow-up Participant counseled to continue

recommended screening

Diagnostic Resolution®
Cancer or no cancer

= Cancer Status Cancer Status =
H: Assessed at 12 months Assessed at 12 months H:

Mount Sinai / Presentation Name / Date Deb SChrag, ESMO 2022




With Additional | Without Additional
. . Total
n= 3,681 n = 2,940 :

Age®, in years, mean (SD) 64.7 (8.7) 61.6 (8.1) 63.4 (8.6)
Female 65% 62% 63%
White, Non-Hispanic 93% 89% 92%
College Degree or Higher 59% 71% 65%
Up to Date With Standard Cancer Screening Prior to MCED Testing
Colorectal Cancer® 91% 92% 92%
Breast Cancerd 78% 83% 80%
Enrolled With Without
N=6,662 Additional| Additional
Risk2 Risk
B2 n=3,681| n=2940
Lol Signal
_ Datectod 1.5% 1.2% 1.4%
Cancer Signal No Cancer -
Detected Signal Detected No Signal g4 £o, 98.8% 98.6%
n=92 n=6,529 Detected

Mount Sinai / Preserauun varne 1 vaie Deb SChrag, ESMOQOZZ




Cancers Diagnosed After a True Positive MCED Signal

35 people were diagnosed

19 Solid Tumors with 36 cancers 17 Hematologic Cancers
Oropharyngeal (n=2) o ° - S e Myeloma/Disorders
® 11 in not-high-risk cohort A (n=1)
. @ Lung (n=1) A
Breast ¢ (n=3) ENe® . : A§ : Lymphoid Leukemia
Lver n=1) N Na ancreas (1) o 7 recurrent cancers Eo : {2)
Intrahepatic g« u Small Intestine (n=1) °* 14 early_stage cancers | e Waldenstrom

Bile Ducts (n=1) Macroglobulinemia (n=2)

A = .
ColonRectum (n=2) L@ 3’ Uterus?(n=1) o 26 cancers lacking standard
0 2 (n=1 i
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Fragmentomics in a Single-tumor test
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A High-Performing Plasma Metabolite Panel for Early-Stage Lung Cancer Detection
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NSCLC Early detection
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Take home message

» Early detection is crucial to increase survival rates in cancer
» Liquid Biopsy is an ideal tool to make it possible

» We need methods to complement the screening programs
» But also methods standing by their self

» Multi-cancer detection or single tumor? Not clear yet

» Important to include risk populations in trials

» We are not yet in the best scenario that we could be...

» But we are not far to get it!

g @ChristianRolfo
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