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36% of early LBx samples were positive
for an actionable NCCN driver
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9 (18%) of patients were NCCN driver 7 driver+ patients received a 1L matched targeted
negative with estimated tumor fraction (TF) 2 therapy with a median TTD of 11 months and real-
10% (presumed true negatives) world response (PR) in majority of patients
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ctDNA tumor fraction informs the relative benefit from
reflex to TBx CGP
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Figure 7: A) 24/81 (30%) patients with reflex TBx after negative LBx had a LBx TF =1% and, given high
NPV for driver alterations, might have avoided reflex to confirmatory TBx. B) Amongst patients with
TF <1%, 51% (29/57) of patients had a driver mutation detected on TBx reflex while C) no driver
mutations (0%) were seen for patients with TF =21%
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Krebs M. Malapelle..(Rolfo) et al, JAMA Oncology October 2022
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Liquid biopsy & early detection: Strengths and weaknesses of currently used

approaches

Rolfo C & Russo A. Nat Rev Clin Oncol 2020;17:523-524.
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Currently explored biomarker candidates for lung cancer screening
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MCED test performance for cancer signal detection

Sensitivity at
98% specificity

WGBS

Performance

True Positive Rate
°
3

o

® WG methylation 34% (30%-39%) 158/464
Cancer Non-cancer Total
2823 1254 4077
Test positive 1453 6 1459
Test negative 1370 1248 2618

Sensitivity = 1453/2823
51.5% (49.6%-53.3%)

Specificity = 1248/1254
99.5% (99.0%-99.8%)

Two-sided 95% Wilson confidence intervals were calculated.
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Cancers Diagnosed After a True Positive MCED Signal

35 people were diagnosed

19 Solid Tumors with 36 cancers 17 Hematologic Cancers
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Fragmentomics in a Single-tumor test
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DELFI-Lung Cancer Training Study (DELFI-L101)

DELFI L101 — A case—control study for training and validation of a lung cancer screening test

tholaaicalk g

Lung cases: Participants with 1 lung cancer

Noncancer Controls: Participants without a lung cancer diagnosis

All participants were required to meet the following:

Inclusion criteria: Exclusion criteria:
- Age 250 years - Treatment for cancer
- Current / former smoker > 20 pack years Histo ithi . G

e st - ry of cancer within 1 year, prior heme malignancy
- Planned or recent thoracic CT imaging or myelodysplasia
Total enrolled ) . )
N =1,646 . Lung Tumor DNA shedding Fragment size Fragmentation
cancer into circulation changes profile

Failed inclusion/exclusion criteria, n = 47
Cohort unassigned, n = 39

Protocol deviation, n = 1

Nonscreening population, n = 513

M S by e A
Cancer

| Evaluable lung cases and controls ‘

| Lab processing or sample failure, n = 53
| Clinical eligibility failure, n = 35

§
£ 4
182

Randomized to training or validation set
N =958
Noncancer Lung cancer
n =395 n=181
Noncancer Lung cancer
n=134 n=248
Validation set
Classifier validation B

DNA fragmentation
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The noncancer individuals had similar fragmentation profiles, whereas
patients with lung cancer exhibited significant variation
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GEnome-wide Mutational Incidence for Non-Invasive detection of

cancer (GEMINI)
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mutations © mutations
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Mazzone PJ, et al. Cancer Discov 2024
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Detection of lung cancer using GEMINI and a combined
GEMINI-DELFI approach.

f LUCAS cohort, high risk Validation cohort LUCAS cohort, high risk Validation cohort
(stage 1) (stage 1) (stage I, 240 pack years) (stage |, 240 pack years)
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A machine-learning model using genome-wide mutational profiles combined with other
features and followed by CT imaging detected >90% of patients with lung cancer, including those with stage | and Il disease
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Cancer treatment monitoring using cell-free DNA fragmentomes

6——§——6

cfDNA extraction and cfDNA extraction and
ddPCR mix preparation library preparation
o Baseline First-Line Treatment Surgical Assessment Follow-Up
g, (S — —  — ot
S 8 - -———
2E o - -y -
e e B
23 - - -
et Low-coverage
g3 ) WGS
= l J
Tumor genotyping cfDNA
(KRAS, NRAS, BRAF) Whole-Genome Sequencing R - —P;\_ =
_ ) _Score |
; , (" Mixture model |
v'Here, we develop a tumor-independent and mutation- Droplet readout and L wagis__J

MAF calculation

independent approach (DELFI tumor fraction, DELFI-TF) using

low-coverage whole genome sequencing to determine the cfDNA D&

Model for plasma tumor

tumor fraction and validate the method in two independent fraction prediction
cohorts of patients with colorectal or lung cancer. l
DELFI
Tumor Fraction
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Liquid biopsy in lung cancer

screening: The contribution . |
of metabolomics. Results of N i | soges =
a pilot study & T ] -
. R 84 —
v A panel consisting of 14 metabolites, which included 6 ) | LLL LRk ——

Healthy subjects LC-MsS/MS ICP Ms
(n=29) ; : e

metabolites in the polyamine pathway, was identified
that correctly discriminated lung cancer patients from
controls with an AUC of 0.97 (95% CI: 0.875-1.0).

v'"When used in conjunction with the SSAT-1/polyamine
pathway, these metabolites may provide the
specificity required for diagnosing lung cancer from
other cancer types and could be used as a diagnostic
and treatment monitoring tool
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A High-Performing Plasma Metabolite Panel for Early-Stage Lung Cancer Detection

© O
HEALTHY m m
CONTROLS Q STAGE | STAGE Il

ed
Lysopc 203 o mm
PC ae cios . T
pCaaca0 . ™ 2
Carmitine CO . [T =
Fumar acd . mm Y
Acerycamin . ™ ' £
pcracas . o e
T = i prrem— S et ;.
» 2 Lysopc 20 . ™ £
{ soomoe . mm | £z
W _} PCaaca0s . I |
J ) Tryptophan . [ | ]
AN LsopC 161 . um

Gutamcacd | @ [T}

||||||||
65 70 75 80 8 90 95 100

Coefficients 1.Speciicity (Faise posiwe rate)

PLASMA SAMPLES LC-MS METABOLITE PANEL ANALYSIS

(n=156 NSCLC patients)
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Metabolomic Biomarkers for resectable lung cancer detection and risk
assessment

ROC curve of Logistic Regression

100

N=586 N=214 .
275 NSCLC Adeno (Stage | & I1) 91 healthy
141 NSCLC Squamous (Stage | & I1) 31 asthma al
50 NSCLC Advanced Stages 46 COPD :5 / Ao B0
120 Pulmonary neuroendocrine tumors (NETs) 8 Bronchiectasis % g
38 COVID /
Lung Cancer Stage | Stage Il ) e Tan
AUC : 91% AUC : 91% AUC : 93% ' ’ p P N v
Se /Sp Se /Sp Se /Sp
91% / 78% 94% / 75% 92% / 81% * Separation of lung cancer patients from controls can be
observed in the 2D scores plot using a panel of 9

NSCLC metabolites.
AUC : 89% Linear regression model using metabolites and smoking
Se /Sp status yielded an overall AUC of 0.91 with sensitivity of 91%
87% / 74% and specificity over 78%.
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M BAL

.
a0x

1) CAPP-Seq BAL cfDNA 1) CAPP-Seq Plasma 1) STAMP
= (Supernatant) cfDNA (Plasma)

2) CAPP-Seq BAL cellular 2) CAPP-Seq Germline DNA
DNA (Cell Pellet) (PDWB)

38 Subjects with Lung Cancer 21 High Risk Controls without Cancer
Potential clinical applications

Subjects undergoing
bronchoscopy for
suspected lung nodules

Early stage lung
cancer detection
Subjects undergoing

bronchoscopy for non

oncological indications

(infections, interstitial
disease, etc.)

Controls who had nodules
detected on CT scan

i M1a disease and/or
(n=11) or were undergoing Tumor Ao
-y g re-biopsy for
LDCT screening (n=10) genotypingin _ . gl e oriom)
lung cancer alterations detection
J rates of tissue and/or
plasma
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Potential omic applications for LBx monitoring

A ] . * o a N ®

Longitudinal . N = 3 - 3
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Y, therapy resistance disease disease
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2, immune cell ====-
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S8 3
oe8 _ Normal tissue
B Ty - damage signal =~~~ "
Screening Determining tissue Identifying Monitoring for Monitoring for Exploring i Identifying and Detecting and Monitoring for
P ‘Omic prog for of origin actionable minimal residual  tumour response  cfDNA changes monitoring normal  characterising progressive disease
Applicati early detection mutations/fusions  disease on therapy on therapy tissue damage emerging resistance

Genomic & & L) [ €] ®
Methylation . . . . . . .

Transcriptomic
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112 Patients with
malignant nodules

X

g/ 39 Patients with
bening nodules

Low-dose CT scan

l FISH CTC

(= [ ]

LC-MS/MS |cp MS

) . Metabolomics
Size-exclusion

chromatography

|

- -

— — ’A . .-

Extracellular LEMS/MS ‘=-= -
vesicles EV Proteomics S —

IBratulic S. et al, PNAS , Dec 2022

. detection
Blood = J— §
Circulating i

tumor cells
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Immunoblot &
ELISA validation

Multiomics
detection
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Two strategies for ctDNA analysis

Tumor naive Tumor informed

Blood Tissue
draw ﬁ btopV \raw

Tumov/normzﬂ Cell free

genomnc DNA DNA

CAPP-Seq

Personahzed
markers
Tumor detection _— o
* Methods: SNV, methylation, and/or * Methods: SNV tracking tracking of known
fragmentomics mutations
* Applications: genotyping, screening * Applications: MRD, response assessment

Limit of Detection (LOD)

WES Targeted NGS Guardant 360 Beaming, CAPP seq
with iDES
Galleri ddPCR
102 103 10+ s i
Signatera
RaDoR
MRDetect NeXT personal
—F The James
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Key limitation of 1st Generation ctDNA MRD assays:

High False Negative Rate

e 1stgeneration ctDNA MRD
assays track SNVs found by
sequencing tumor tissue (i.e.
“tumor-informed”)

e MRD detection with 1st
generation assays has high
positive predictive value for
recurrence

* However, sensitivity is
suboptimal and ~2/3" of
ultimate recurrences are
initially false negative

Abbosh et al. Nature 2017; Zhou et al. ESMO |-O Meeting 2021; Zhang et al. Cancer Discovery 2022; Abbosh et al. Nature 2023
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Increasing Sensitivity for MRD Detection

Approaches for improving LOD of
MRD assays:

1. Track more mutations
2. Decrease background error
rate

Moding et al. Cancer Discov. 2021
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Decreasing background error rates:
Phased Variant Sequencing (PhasED-Seq)

phased variant enrichment and detection sequencing (PhasED- @
seq), a method that uses multiple somatic mutations in individual o Mesgneoy STmepoint.
DNA fragments to improve the sensitivity of ctDNA detection. @ Treatment . >
Background Error
Rates Germline Tumor Biopsy Plasma
Single Nucleotide Variant 1in 20K 1in 68M DNA~ DNA DNA
el i i RS by, - 5
(SNV-based) 5 1e-02 g,\, S
£ 1e-03 ~ 3
5 1e-04 ’ S€ q;: OO Y
S 1e-05 ohis i N
g 1e-08 By A
E ::3; 1.40-8 R
Te-09 Single Phased Whole genome Personalized
ns;:lrie:':ige variants sequencing selector sequencmg
Prior methods aimed at lowering the LOD have focused on . - \5 bl
somatic variants detected on both of the complementary strands g
of parental DNA duplexes. Using Phased variants’ (PVs), where two or more Personalized - -
. . . . selector design phased variant monitoring
mutations occur in cis (that is, on the same strand of DNA. {VV\

i“i iI il ii"ii i|iiiiiii| iiii| |sbel| et al. AACR Annual Mtg 2023; Kurtz et al. Nature Biotechnol 2021 (O Dz Oumto State UNIvERSITY
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Pre-operative(baseline) detection of ctDNA

Adenocarcinoma Non-adenocarcinoma
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o I .
| Il 1] I Il 1]
Stage Stage
[l signatera B RaDaR B cApP-seq [l PraseD-seq
Abbosh et al, Nature 2017 Gale et al. Annals Oncol 2022 Chabon et al, Nature, 2020 (this study)
WES based WES based WGS based
tumor-informed tumor-informed Tumor-agnostic tumor-informed

Isbell, AACR 2023 Max Diehn ESMO 2024

?

PhasED-Seq improved disease
detection as compared with
SNV-based approaches (for
example, CAPP-seq), including
tumor fractions as low as ~1 in
1,000,000.
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Effect of Adjuvant Therapy Based on MRD-status post-op

MRD-negative post-op
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Accurate Assessment of Response to Neoadjuvant
Treatment and Postoperative Radiotherapy

MSK-FDX-034: cT1cN2MO IIIALUAD
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EVIDENCE Study Design: phase Ill randomized adjuvant study in
resected EGFR-mutant NSCLC

Completely resected stage |cotin;|; (125;29 TID), Primary endpoint: disease-free survival (DFS)
montns g .
II-NIA NSCLC Treatment continued until: | £y o, o
Disease relapse . .
= 18 years to 70 years old R . every 12 weeks for the first 2
- ECOG PS 0-1 CD N=322 TrEE L ETh years after random assignment
- Confirmed EGFR mutation (L858R or Exon 19 Unacceptable toxic effects and every 24 weeks in years 3-5
deletion) Standard Death
* No Previous systemic anti-tumor therapy chemotherapy

4 cycles

Analytical validation of MinerVa Prime assay showing an
LOD of 0.0025% at 30ng of DNA input

100 LOD: 0.0025%

59 fremmemnmns f .. . .. o o, . ., o, .
= i I I ............ I I I ...... I ¥
Sos ctDNA
é sampling § . . . . . o . ) o . L]
a -5 (moths) o 3 6 9 12 15 18 21 24 30 54 60
5 0.50 = 10ng ) : :
= = 30ng Randomization 2years 5years
2 I '
Lo.2s5 l
o

- Landmark MRD analysis Longitudinal MRD analysis
00007 000032 0007 0.00376 00T 003762 0 (=) (NSLD)

Tumor Fraction (%)
Samples were retrospectively tested using Genecast MinerVa Prime assay, a tumor-informed MRD method tracking up to 50 plasma ctDNA alterations identified in tumor
tissue by whole-exome sequencing, which had been pre-validated to have an LoD of 0.0025% and a specificity of 99.5% at 30ng of input cfDNA.
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MRD positive rate at each detection time point
Compared with the chemotherapy group, patients in the Icotinib group showed higher MRD
clearance rates and lower MRD relapse rates at subsequent time points.

Landmark MRD positive patients Landmark MRD negative patients
0 108% 100%
100% (28 8)(20/28) After 24 months, MRD positive rate in the Icotinib 100
group significantly increased, indicating a high risk
of recurrence after discontinuation of Icotinib.

: ¢ ieererra e v 800
2 75% 3o
22 33
©2 0 o
50% 60 4

2 (2/4) o
T 50% 2
>

0]
£ Wi 403
¥ 26.5% : 27.3%4 o
ol 21.4% [(©I34) 21.4% } . M e
S— 25% 3/14) 16.7% 17.3% 16.7% (3/14) i17.4% 1(2)?(5/0 : o
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*Cumulative sample size and positivity rate within the designated time frame.

These results coincide with the observed superior DFS in the Icotinib group, regardless of landmark MRD status.
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DNA guided perioperative management in the future

Baseline Landmark Surveillance
+ Adjuvant
- mpntherapy?
CIDNA+ . Adjuvant <
Neoadjuvant therapy1 : A
mn_ s /"’W“ - * _observation oo DruggSrapy

/,

~ observation «»' observation

\ 4
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Take Home message... My elevator pitch

Early detection is crucial to increase survival rates in
cancer

We need methods to complement the screening
programs

Do we need Multi-cancer detection or single tumor?
Important to include risk populations in trials
Role of Multiomics!

Detecting MRD is crucial to improve survival and
disease control rates (knowing differences between
assays and sensitivity it’s also crucial!)
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