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Background

 Circulating tumor DNA (ctDNA)
* ctDNA is a fraction of cell-free DNA (cfDNA) usually isolated from plasma.
* Fragments of DNA shed from tumor cells into the bloodstream.
e Detected and quantified using sensitive molecular techniques (NGS).

* Non-invasive biomarker for tumor genotyping, monitoring treatment response, and
identifying emerging resistance mechanismes.

* Molecular Residual Disease (MRD) in NSCLC

* Clinical state in which a small number of cancer cells remain in the body after curative-
intent treatment, undetectable by conventional imaging or pathology.

 MRD is detected by the presence of ctDNA in plasma after treatment - strongly
predictive of disease recurrence, often preceding radiologic relapse by several months.



ctDNA in early stage

* Greater risk of disease recurrence when detected before and/or after surgery or CT-RT.

* Longitudinal monitoring after surgery increase the prognostic value = detection
recurrence earlier than clinical or radiological progression.

* To date, limitations of studies do not support the routine clinical use of ctDNA monitoring:
* Limited number of patients enrolled
 Different technologies used for ctDNA testing

e Urgent need for interventional studies to provide evidence for implementing ctDNA testing
in this setting.



Why MRD /ctDNA matters in NSCLC?

e Despite improvements in the management of early stages, 30%-50% of NSCLC patients
will experience recurrence.

 TNM staging is the main prognostic factor for treatment decisions.
* Patients with early-stage lung cancer might be treated sub-optimally.

* Toxic treatment is often administered to patients who do not need it, while those
who could benefit to prevent relapse do not receive it.

* Non-invasive biomarkers are urgently needed to help us to predict disease relapse.
e ctDNA detects recurrence months before it is visible.
It may help for accurate risk stratification.

Rajaram R. Chest 2024



Testing strategies for the detection of ctDNA
in early-stage NSCLC
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Testing strategies for the detection of ctDNA
in early-stage NSCLC

Requires tumor tissue (No tumour tissue if
PCR or near pCR)
High specificity / Longer TAT
Tumor Personalized panel sensibility Higher cost
with patient-specific Higher success rate WES or WGS affected by quality and amount
Informed mutations Higher LOD of tissue samples (esp. for early biopsy)
Does not detect temporal or spatial
heterogeneity
Number of targeted variants affects LOD
Rapid TAT False-negative (limited coverage of
No need for tissue tumour mutations)
Tumor Predefined cancer sample False-pos.itiv.e: Interference of clonal
. Lower cost hematopoiesis (CHIP)
Agnostlc gene panel. Representative of In study, new generation of assays and the
temporal or spatial use of methylation and fragmentomic
heterogeneity profiles as highly sensitive biomarkers

Normanno N. Nature Review Clin Oncol 2025




Assays to Detect Minimal Residual Disease

Assay Method Tumor Genotype Variants Assessed Reported Published Validation Studies in
Informed LOD NSCLC (n)

Multiplex PCR based NGS Top 16 somatic SNVs and | 0.01% VAF Abbosh et al (n = 100)'®
Indels

RaDaR™ Multiplex PCR based NGS SNVs, indels and CNAs | 0.001% VAF | Gale (n = 88)"'

CAPP-Seq™ Hybridization capture based NGS SNVs 0.003% VAF | Chaudhuri etal (n = g)“
Moding et al (n = 65)
Jun et al (n = 39)** [Abstract only]

AVENIO Hybridization capture based NGS SNVs, indels, fusions and 0.1% VAF Nil to date
Surveillance kit*’ CNAs

PhasED-seq”™® Hybridization capture based NGS SNVs and Phased Variants | 0.000094% Kurez et al (n = 5)*
VAF

MRDetect®’ WGS-based SNVs and CNAs 0.001% VAF Zviran et al (n = 22)
Tan et al (n = 52)** [Abstract only)

Hybrid capture based NGS and SNVs, indels and 0.01% VAF Nil to date
methylation methylation

Fragmentomics Fragment size Cristiano et al (n = 12)**
Mathios et al (n = 46)"

Abbreviations: LOD, limit of detection; VAF, variant allele frequency; NGS, next generation sequencing; PCR, polymerase chain reaction; WGS, whole genome sequencing;
CNA:s, copy-number aberrations; indel, insertion or deletion; SNVs, single-nucleotide variants; CAPP-Seq, cancer personalized profiling by deep sequencing: DELFI, DNA
evaluation of fragments for early interception; NA, not applicable.

O’Sullivan OncoTargets and Therapy 2023



ctDNA as a biomarker in early-stage NSCLC

1. Preoperative ctDNA testing
2. CctDNA testing during neoadjuvant therapy
3. Detection of MRD after NSCLC resection

4. ctDNA as a biomarker in locally advanced unresectable NSCLC



Preoperative
ctDNA testing



Preoperative
ctDNA testing

* ctDNA + before surgery or CTRT might
correlate with progression and inform on
the response to neoadjuvant therapy

» ctDNA testing after surgery or CTRT can
enable detection of MRD or identify
recurrence earlier during follow-up.

* Preoperative ctDNA+ shorter RFS
(heterogeneous studies, not confirmed in
multivariate analyses)

* ctDNA rate: Stage | 13% -stage Ill 88%

Normanno N. Nature Review Clin Oncol 2025

Table 1| Clinical studies testing upfront ctDNA in patients with NSCLC

Study Pationts Time point
(n); disease
stage

CtDNA assay
(n of genes)

Studies using tumour-informed and tumour-agnostic strategies

Chabon 85;1A(15%), Before surgery or
etal 18 (39%), radiotherapy
(2020)" 1A (11%),

1B (14%),

WA (14%)

and 1B (5%)

Studies using tumour-informed strategies
Galeetal, B88;1(49%),  Before surgeryor

(2022)" H(28%)and chemoradiotherapy
111(23%)
Abbosh 187; |-* Before surgery
etal
(2023)°
Tanetal. 57;1A(54%), Before surgery
(2024)" 18 (14%),
A (9%),
1B (7%),
1A (14%)
and 1118 (2%)

Studies using tumour-agnostic strategies
Peng 77: 1(53%), 1-7 days before surgery

etal 1(23%),
(2020)" 1 (21%) and

1V (3%)
Krisetal. 104; 1B-11B*  Before surgery
(2021)"
Lietal 119; 7 days before surgery
(2022)" 1A (22%),

18 (43%),

1A (8%),

1B (13%) and

WA (15%)
Xia et al, 330; 1(67%), Before surgery
(2022)" 11(18%) and

1 (15%)

CAPP.Seq (255)

RaDaR (up to 48)

Anchored
Multiplex PCR
(200%)

Signatera (up
10 16)

CcSMART (127)

AVENIO
Surveillance (197)

Geneseeq (425)

Genecast (769)

LoD

2001%

NR

NR

NR

NR

NR

NR

CIDNA, circulating tumour DNA; LOD, limit of detection; NA, not applicatie; NR, not reported; N

Miasdiam wunli

3.39(95% Cl
1.23-9.38; P»0,026)
overall; 3.68 (95% C
1.04-13.19; P»0,046
for stage | disease

314 (95% Ci1.49-
6.60; P=0.003)

NR

3.54 (95% C11.00-
12,62; P=0.009)

365 (95% C1 1,84~
722; P=0.0005)

2.42(95% CI111-
5.27; P=0.022)

A42(95%CI26-6.7;
P<0.001); 26 (95%
Cl11.3-51; P=0.005)
for preoperative

CIDNA positivity on

multivariate analysis

CtDNA detoction rate
(overall; per stage)

57%:; 42%, 67% and 88%
for stages |, Il and I,
respectively

51%; 24%, 77% and 87%
for stages |, 1l and I,
respectively

66%; 42% in
adenocarcinomas
va92%in
non-adenocarcinomas

26%; 23%, 13%, 0%, 50%,
63% and 100% in stages
IA, 1B, A, 1IB, INA and
118, respectively

BO%: 44%, 72%, 81% and

100% for stages |, I, HI
and IV, respectively

2%

25%; 17%, 12%, 44%,
33% and 56% for stages
1A, 18, WA, 1IB and HIA,
respectively

21%

Smail cohort size; ctDNA
was detected with
tumour-agnostic (n=68)
and tumournformed
(n=17) strategles

Small cohort size, with
ctDNA results available
for 78 patients

NA

Small cohort size

Small cohort size;

higher detection rate

in male patients, never
smokers, patients

with lung squamous
histology and/or visceral
pleural invasion; the
preoperative time point
for each patient (1-7 days)
was not specified

Patients without tumour
variants on panel
excluded from analyses

Preoperative ctDNA
results available for
N7 patients

Correlation between
disease stages and
CtDNA detection: HR for
stage Ii-1ll vs | 3.8 (95% CI
23-61; P<0.000) and 2.4
(95% CI11-5; P=0.026)
on multivariate analysis

er; RFS, recurrence-free survival, "Percentage not available



Brief Communication https://doi.org/10.1038/541591-024-03216-y

Ultrasensitive ctDNA detectionfor
preoperative disease stratificationin TRACERX study
early-stagelungadenocarcinoma

« Baseline ctDNA level is prognostic of OS
* NeXT Personal = ultrasensitive, tumor-informed liquid-biopsy platform
* Identification of ultra-low-risk population with very low ctDNA levels within the adenocarcinoma

b LUAD
100% - . d € Overall survival: HR (95% CI, P value)
ctDNA not detected CtDNA level Not detected - o
Low 10.35 (1.37-78.17, P = 0.024) - -
High 19.20 (2.46-150.09, P = 0.005) : s
75% - Histology LUAD - )
= Non-LUAD 1.03 (0.63-1.68, P = 0.921) a
> Treatment Adjuvant - o
- No adjuvant 1.45 (0.77-2.73, P = 0.254) .
2 50% Pack-years - 1.00 (0.93-1.08, P = 0.949) =
g Stage | - &
S I 0.99(0.49-2.01,P=0.978) _ g
o n 1.76 (0.86-3.62, P = 0.121) N
25% | Age - 1.24 (0.87-1.75, P = 0.230) Ja
P=0.0029 Oncogenic event None o o
EGFR mutation 1.08 (0.40-2.93, P= 0.878) L
- 8 18 18 18 14 MET exon 14 skipped  1.43 (0.32-6.36, P = 0.638) |
=g v v v J 4 1 a 10 a0 100
0 1 2 3 4 5 log (HR)
Year

Black Natures Medicine 2025



ctDNA testing during neoadjuvant therapy



ctDNA testing during neoadjuvant therapy

Table 2| Clinical studies testing ctDNA in patients with NSCLC receiving necadjuvant treatment

* ctDNA dynamics during NA therapy can == Powesgl  Twpe  Nowdwem  cOWAsmm WD  GOWAGmcion COMAcemwncs Omceres Comments
provide relevant information on Fode  SWEAMGR) Beoreces  Painumimed Aok WK Bdowockl  SNmd®h  ptmpemihoiie  Smalcohatem
. . . . etal (2022)", andlA(64%) 1Tand3 ch,mﬂ'nmpy Personalized a3% and 5% vnthandmfnm chml“md‘lﬂwihmd wil’_\c!DNAdlh
treatment efficacy in patients with early = <~ o oo g et g
oo s EFS I paares wah O
stage NSCLC P cloroe 1800 955
1 3
0020—201wi6\lr§'mm
) - ) . ) - - ) n@hﬂ'ﬂb.mﬂpodhfdy) . -
Reckotal 283; N(3™%), Before sach Patinum-based Invitae ) Up o 90% at baseline 65% and 42% c:DNAcbarwoatcycl.d-lopw. ctDNA evaluated
* NADIM TRIAL o et o e nE I ooyl iy it P AP TR TR paeases atte
cycles, and placebo Monitoring respoctively ctDNA clearance before surgery exchoneof &
fore L ¥%-50 RO26, neosd
* ctDNA <1% before and after NA had T el R Sarrrgt eyt il gy W
0.26-0.84 with durvalumab and and sfter surgery
placaba, respectively)
better PFS and OS. T
* ctDNA clearance better PFS and OS. @3 %% JSGIETT MY (e 1 GOSN CoVsesme  lmscomeaeaniurn  regstveodings
trestment, and () afternecadiuvant patients at (P< D.001): ctDNA negativity after  on tumoursamples
. . o o after surgery treatment, and baseline atezolizumab correlsted with excluded from
* No association with pathological st sargery. moromd2 yex FSTHRQAS, ey

-Pmb.td
(2022, 2024)"**

response.
* Not association with PFS nor OS
in patients with a pCR.
e ctDNA dynamics retained prognostic
value in patients without a pCR.

46 A 100%)

70% both before
and after therapy

No increase in ctDNA lovels

n 92% of patients with pCR

and in 86% with MPR, and
ncrease in 33% with incomplete
pathological responses; longer
PFS (HR 026, 85% C1 007-0.83;
P»0.038) and OS (HRO.004,
95% Q 0.00-055; P=D.015) n
those with undetactable ctONA;
baselne ctDNA MAF lewels 9%
associated with improved PFS
{HR 0:20, 95%.C1 0.06-0.73;
P=0.006) and OS (HR Q.07,

95% G 0.01-0.39; P>0.002) on
multivariate analysis:

Syear PFS and OS for patients
with MAF 2% of 486% and
56.3%, respectively, compared
with B3 8% and 86.2% for patients
with MAF <1%

8%

Normanno N. Nature Review Clin Oncol 2025
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ctDNA testing during neoadjuvant therapy

Table 2| Clinical studies testing ctDNA in patients with NSCLC receiving necadjuvant treatment

Patients (nk
disease stage

Study Time point Neocadjuvant CIDNA assay LOD CIDNA detection ctDNAclearance Outcomes
therapy (n of genas) rate before surgery

* CHECKMATE 816

* Tumor informed panel.
* N:86/358 patients.

* ctDNA clearance as a potential
early predictor of favourable
outcomes.

e CT-Nivolumab greater rate of
ctDNA clearance.

* ctDNA clearance longer EFS
and greater pCR in both arms.

Normanno N. Nature Review Clin Oncol 2025

Studies |-Ino tumourinformed strategies
Forde

etal (2022)",
Deutschetal.
(2024)"

andllA(64%) Tand3

(20247 IA (45%}and  oneof4

358,8-U035%)  Beforecycies.

| PCR in patients with CtONA

clearance: 46% and 13% with and
without nivolumab, respectively;
PCR in patients with no ctDNA
clearance: 0% and 4% longer
EFS in patients with ctDNA
clearance (HR 0,60, 95% Ci
020-182 and HR 063, 95%
€10.20-2.01 with and without

in patients with pCR and >83% in

Small cohort size,
with ctDNA data
svailable only for
85 patiernts

nallenrciled

B (24%) neoadjuvant durvalumabor  Cancer durvalumab, patients with MPR; longer EFSfor  patients before
cycles, and placebo Monitoring respoctively ctDNA clearance before surgery  eachoneof 4
before and after (¥%-50 vs no cheamnce (MR 026, 95% neocadjuvant
surgery variants) Ci013-054 and HRO.47,95% C!  cydes, and bedore
0.26-0.84 with durvalumab and and after surgery
placeba, respectively)
Studies using tumour-agnostic strategies
Kriseqal 104; B-ng* Beforeand after  Atezolizumab AVENIO NR 72%, 56% and 32%of 2wofold decrease in ADNA Patiens with
(2021)™ necadjuvant Survedlance 12% bedore and cIDNA-positive levels corretated with MFR negative findings
trestment, and () afternecadiuvant patients at (P< D.001): ctDNA negativity after  on tumoursamples
after surgery treatment, and baseline atezolizumab correlsted with excluded from
aftor surgery, mproved 2-year DFS [(HR 049, study
respoctively S5%C1020-11%; P=012)
Provercioetal. 46 WAI00%X) Beforeandafter Pacltaeml+ Oncomine ars T7O% both before  68% No increase in ctDNA lovels Very small cohort
(2022, 2024 necadjuvam carboplatins Pan Cancer and after therapy n 92% of patients with pCR size
lumab Cell Froe and in 86% with MPR, and
Assay (52) norease in 33% with incomplete

pathological responses; longer
PFS (HR 026, 85% C1 007-0.83;
P=0.038) and OS (HR0O.004,
95% Q 0.00-055; P=0.015) n
those with undetactable ctONA;
baselne ctDNA MAF lewels 9%
associated with improved PFS
{HR 020, 95%.C1 0.06-0.73;
P=0.008) and OS (HR Q.O7,

95% G 0.01-0.39; P>0.002) on
multivariate analysis:

Syear PFS and OS for patients
with MAF 2% of 486% and
56.3%, respectively, compared

with B3 8% and 86.2% for patients

with MAF <1%

CIDNA. crculating tumout DNA; DFS, disesse-free marvival: IFS, svert-free survivel LOD Imiz of detection: MAF, mutanrt oliele fraction, MPR, mejor pathiogicel responee. NR. not reported; NSCLC. non-emall-cell lung cancer, 08
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ctDNA testing during neoadjuvant therapy

Table 2| Clinical studies testing ctDNA in patients with NSCLC receiving necadjuvant treatment
Study Patients{nk  Timepoint Neoadjuvant CtDNA assay  LOD CIDNA detection  ctDNAclearance Outcomes Comments
PY A EG E A N disease stage therapy (n of genas) rate before surgery
SPios i Smotr-iotaamed shsadivs — B S B S s ————
Forde 358;18-U(35%) Beforecycles Platinum-based  ArcherDX NR Beforecycle 1 56% and 35% PCR in patients with ctDNA Small cohort size,
etal 2022)", andlA(64%) 1Tand3 hy therapy Pe lizod 93% and 5% withand without  clearance: 46% and 13% withand  with ctDNA data
Deutschetal. + nivolumab Cancer withandwithout  nivolumab without nivolumsb, respectively;  available only for
. (2024)" Monitoring nivolumab, PCR in patients with no tDNA 85 patients
* Tumour-informed panel respeivel Clowtnce: OX 4%, longes
before cycle 3: EFS in patients with ctDNA
42% and 62% clearance (HR 0,60, 95% Ci
020-182 and HR 063, 95%
€10.20-2.01 with and without
* ctDNA clearance before surgery PR T —— ' AN Geeramce sl 400N SO ewhated
. MA{aS%)}and oneof4d i C n patients with pCRand >83% in  nallenrciled
. B (24%) patients with MPR; longer EFSfor  patients before
strong prognostic factor. . i oo bl evcomisey

vs no cleamnce (HR 026, 95% necadjuvant
Ci013-054 and HRO47,95% Cl  cydles, and bedore
0.26-0.84 with durvalumab and and after surgery
placaba, respectively)

* Correlation between ctDNA

Kriseqal 104; B-ig* Beforeand after  Arezolizumasb AVENIO NR 72%, 56% and 32%of 2wofold decrease in ADNA Patiens with
(2021)™ necadjuvant Survedlance 12% bedore and cIDNA-positive levels corretated with MFR negative findings
C|ea rance and pCR treatment. and (181 afternecaduvant  patients at (P< 0.001): CHDNA negativity after  on tumour samples
. after surgery treatment, and baseline atezolizumab correlsted with excluded from
aftor surgery, mproved 2-year DFS (HR 048, study
respoctively S5%C1020-11%: P=012)
Provencioetal. 46 WAQI00%) Beforeandafter Paclraemli+ Oncomine ars TO% both before 68% No increase in ctDNA levels Very small cohort
(2022, 2024 necadjuvant carboplatine Pan Cancer and after therapy n 92% of patients with pCR size
t ivolumab Cell Froe and in 86% with MPR, and
Assay (52) ncrease in 33% with incomplete

pathological responses; longer
PFS (HR 026, 85% C1 007-0.83;
P+0.038) and OS (HR0O.004,
95% Q 0.00-055; P=0.015) n
those with undetectable ctONA;
basalne ctDNA MAF lovels 9%
associated with improved PFS
{HR 020, 95%.C1 006-0.73;
P=0.006) and OS (HR Q.O7,

95% G 0.01-0.39; P>0.002) on
multivariate analysis:
Syear PFS and OS for patients
with MAF 21% of 486% and
56.3%, respectively, compared
with B3 8% and 86.2% for patients
with MAF <1%
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ctDNA testing during neoadjuvant therapy

NeoADAURA trial
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ctDNA testing during neoadjuvant therapy

NeoADAURA trial

* Baseline MRD ( ctDNA+) prognostic for EFS.
* Pre-surgical MRD clearance enriched with osimertinib-containing regimens and in pts with MPR.

EFS: Baseline MRD detection (all arms)*?

1.00 = CTEN 2% %
TVt - ,,;_\ : ™" - ™ ™
2 0785 , el .
ok L e |
' ' | pu— | ] ™
& P
; P EFS HR (95% CI): 0.24 (0.07, 0.80)"
g MRD detection status  Events Landmark EFS rate % (95% CI)
0.25 Gmonths 12 months 18 months
s MRD not detected 3 98 (67, 100) 96 (B4,90) 06 (84, 99)
s MRD detoctod 27 02 (85,05) 89(81,093) 82(73, 88)
O m v i B v Al Al v
0 0 12 " b 30 0 a2
Time (months)
S— a9 LAl " a2 " )
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Treatment with osimertinib-containing regimens led to
higher rates of MRD clearance* vs placebo + CTx
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o

p=0.0378
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(n=986) (n=31)
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MRD clearance: 10-fold decrease in ctDNA or MRD not detected in the presurgical sample after baseline MRD detected
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Detection of MRD after NSCLC resection



Detection of MRD after NSCLC resection

* Heterogeneous studies
(unselected /EGFR, sample,
endpoint, testing,...)

* Relevance of ctDNA reported in
few studies.

* LUNGCA-1: RFS HR ctDNA + vs
ctDNA -:8.6 and 14.3 (P < 0.001)
at 3 days and 1 month.

* Best prognostic value of ctDNA
few weeks after surgery
(reduction of DNA shedding).

Normanno N. Nature Review Clin Oncol 2025
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Detection of MRD after NSCLC resection
ADAURA trial

MRD was assessed during and after adjuvant treatment Clearance of baseline MRD
Adjuvant treatment (up to 3 years) Posttreatment follow-up
12107 =
C1DNA Smmlﬂﬂ\ Every 12 weeks WESKS1Z K 34 Shon Every 52 weckn ~&= Osimertinib (n=5)
(plasma)’ 3 every 24 weeks .
11074 1 . A *~ Placebo (n=13)

C1D1 / baseline
(randomization)*

MRD undetected at baseline !
(randomization)

Log (%VAF)
3

MRD clearance: undetecsed MRD within
first tao time points afier hassine detected

MRD detectnd 3t baseline

(randomization) MRD {24 weeis from randomizaticn)
- 1210 <
MRDO detected on-study: Nirst detectod MAD sampla post-basaline (of after MRD clearance. It appécable)
MRD
undetected T T T 1
Tumor-informed MRD using RaDaR* 0 12 24 B 48

Time (months)
Tt st Tasrapeitie Germang DNA panel @ Plasma
oy ) el > — s AT —— - + Of 18 patients with detected MRD at baseline

* 4/5 patients receiving osimertinib cleared MRD
= 0/ 13 patients receiving placebo cleared MRD

John ASCO 2024



Detection of MRD after NSCLC resection

ADAURA trial

MRD event-free* vs. placebo
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Tumor-informed MRD analysis demonstrated maintenance of
DFS and MRD event-free status for most patients during and after osimertinib treatment

John ASCO 2024
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Detection of MRD after NSCLC resection

Goss ESMO 2025

BR.31 trial

Study population
Stage IB (24 cm)-1lIA
NSCLC (AJCC 7" ed.)

+  Complete resection

Surgery -~ randomisation 23 weeks
Platinum doublet

+  ECOGPS 0-1
«  EGFRmALK* pts by
eligible " Whole exome sequencing
{WES) of resection samples

| to identify variants for
|

ctDNA mlnh

MRD + poor prognostic

PD-L1 All Comers and EGFR-/ALK- 1900

Irials Groug ‘ des essa

(Optional)

MRD (dDNA) analysis
of plasma collected at
“Baseline” (randomisation)’

& WES of g«nﬂlqe blood

sur le cancer Durvalumab
20 mg/kg Q4W x 12 months

N=1415 (all comers)
N=1219 EGFR-IALK~

+ PD-L1 status (0 vs 1-24% vs 25-49% vs 250%)

«  Adjuvant platinum-based CT (2300 mg/m?
displatinfequiv vs <300 mg/m* vs no CT)

* Accruing centre

smuﬂcltion
+ Stage 1B (24 cm) vs Il vs lIIA

+ Nodal dissection according to ESTS* (yes vs no)
20 mg/kg Q4W x 12 months

MRD + is predictive for OS of durvalumab in PD-L1 + subpopulations

PD-L1 2 1% and EGFR-/ALK~

PD-L1 All Comers and EGFR~/ALK=

3005 M 1901 —
wRTe MRD- ors e T anl T ——— o e
3% n282 PV | ‘\\;::' "
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Detection of MRD after NSCLC resection

* Adjuvant immunotherapy/targeted therapy may convert ctDNA + patients to
negative and may delay progression in ctDNA-negative patients (exploratory data).

MRD detection after surgery identifies patients at high recurrence risk; ctDNA+
shows high PPV despite study limitations.

Some MRD-negative patients still relapse, highlighting:
* the need for more sensitive assays to reduce false negatives.

* the fact that MRD-negative recurrences are often locoregional or intracranial,
where ctDNA shedding is low.

Adjuvant therapy decisions in early-stage NSCLC cannot rely solely on ctDNA/MRD
results; clinical and pathological factors must also be considered.



Detection of MRD after NSCLC resection

MRD to guide adjuvant therapy (escalation and de-escalation)

 Escalation: intensified adjuvant therapy in MRD-positive patients (targeted therapy
or immunotherapy, longer adjuvant treatment),

* De-escalation: to avoid overtreatment in MRD-negative patients ( no adjuvant
treatment or shorter), reduce toxicity and costs.

MERMAID-1: a phase lIl, randomised, double-blind, placebo-controlled, parallel-arm, multicentre study

MRD TESTING/

Durvidumst Durvaimnn « DFS (MRD+ analysis sot')
Lo «.no
O od e * DF§ (FAS')

* DFS (MRD+ analysis el

Stage I NSCLC
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332 ,.... "’ o and FAS)
m (MRD» | MRD-) * Changes from baseine

YWt oo ana amots

UIN 0 12 months' treatm and time (o detenoraton in

EORTC QLOQ-LC 13 aret
lwl'klnn o-mu QLO-CI0 scores

WEA and davelopraant of o NND u‘m IMM Q'(D !
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Detection of MRD after COLON resection

DYNAMIC-III Study Design randomized Phase 11l (ACTRN12617001566325)

Tumorsnformed
Stage Il CADNA Analysis ctDNA-Informed Management
Colon Cancer {Sater5eq5'
urpnu CRC panel) ~ cIDNA-Negative -» De-escaiate

+ RO ressction

No chematherapy - SFLICape

+ ECOGO-2 SFWCape - 6M Oxaliplatin doubiet
+ Fit for at least 5

fuoropyrimidine (FP) g > M Oszlipiatin doublet -» M Doublet
« Staging CT within 12— o 2 3M FOLFOXIRI

weok
. Pm;on 1 BM Doaliplatn doublet < 2 3M

b Standard Management FOLFOXIRI

aoaqwui fumor Clmu lans =

Nesyue <6 weeks nominate Treatment per clinician’s choico

POSI-O0EranGn SoC Chemo
NG Wil (blinded 1o ctDNA result)

colorectal cancet mbed by Lo !

Primary Analysis of ctDNA-Positive Cohort: Endpoints to be Presented
Primary: 2 years RFS Secondary: sufuty e.-'\dd-uul'rfml {E;ffychNA clearance
Exploratory: post-operative ctDNA levels
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o
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A
- - .y . o 82
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HR (90% CI): 1.11 (0,83, 1.48), P = 0.57
- Standerd manuyorent Median followup 12.2 months (0.78 - 6§3.0)
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Stage lll
Colon Cancer
* RO resection
« ECOGO0-2
« Fitforatleasta
fluoropyrimicine (FP)

« Staging CT within 12
weeks

« Provision of adequate
tumor tissue < 6 weeks
post-operation

* No synchronous
colorectal cancer

Tumour-nformed
ctDNA Analysis ctDNA-Informed Management Pre-Planned SoC > De-escalation
{SaferSeqS’
trgeied CRCpanel) | . 3 ctDNA-Negative > De-escalate M FP <> No chemo or 3M FP
« » ctDNA-Positive - Escalate 3M Oxalipiatin + FP > 3-6M FP

ol |

Cliniclans
nominate
SoC Chemo

! cycle of pro-plirned chomotheragy aVowed pricv lo

6M Oxalipiatin + FP <> 3M Oxaliplatin + FP
CtONA-Infanmed regimen or6M FP
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. Standard Management

— Treatment per clinician's choice

(blinded to ctDNA result)

Stratfisd by cinical sk flow vs hgh) and sites

Primary Analysis of ctDNA-Negative Cohort: Endpoints to be Presented Here

Primary: 3-year recurrence-free survival (RFS)

Secondary: treatment adherence, safety

Tie ASCO 2025; Goss ESMO 2025
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ctDNA as a biomarker in locally advanced
unresectable NSCLC



ctDNA as a biomarker in locally advanced
unresectable NSCLC

* Prognostic role for ctDNA detection o i e ot S I st ec oL I il pilion Mol il i
ctDNA-negative
after CTRT. AR
. status
° Ct D N A + 9 WO rS e p rog n O S I S . Mading  65; chemoradiotherapy Within 4 months CAPP-Seq(139) NR Before treatment: Not reached®; Very small cohort
etal cohort; IIB (14%), 78% and 75% in 0% and 100% size; 13 patients with
H H (2020)" A (54%) and chemoradiotherapy in patients with  no variants detected
* Ct D N A/ M R D +, conso | I d atl on I C | S 1IB (32%); ICI cohort: and ICI cohorts, detectable vs in baseline tumour or
. 118 (4%), IIIA (64%) and respectively; after undetectable plasma were excluded
1B (32%) treatment 50% and CtDNA from the analysis
I m p rove P FS * 41%, respectively (P<0.001)
“ . ” 174 ” Yang 55; 1 (4%), 11 (9%), A 1month Geneseeq (474) NR 57% and 29% before 0,104 (85% CI Very small cohort size:
i AI | -N e gat | Ve O r e a r I y Cl e a ra ] Ce etal (22%), 1B (49%) and and after treatment, 0.036-0.302; discovery set included
(2022)"  IC(16%) respectively P<0.0001) only 47 patients;
1 elati f CtDNA
— best PFS and do not benefit ekttt
. . oonfirmeq ina vfnlidation
from consolidation ICls. setof patients with
stage Il disease (n=20)
. . H Panetal. 139; 1B (4%), WA (27%), Last day of CAPP-Seq(338) 0.02% 73% and 53% before 0,43 (95%Cl Data after
i CO n S O | | d a t| O n m a | n |y h e I pfu I fO r (2023)" 1B (55%) and IIC (14%) radiotherapy and after treatment, 0.29-0.65; chemoradiotherapy
respectively P<0.001) avallable for 96%

high-risk patients defined by of patients
ctDNA kinetics.

Normanno N. Nature Review Clin Oncol 2025



ctDNA as a biomarker in locally advanced
unresectable NSCLC

LAURA TRIAL

Scan and plasma schedule

I @ I‘T Every 8 weeks from randomisation B [
\ | 3
| — — Every 12 weeks until —/
{_.‘ ( E ’ E [ 8 ] o Eveydweeks B y Eveiiy 8 weeks ‘ 8 ‘ BICR-assessed progression ‘ 8
L L from Week 4 9 from Week 24 L ) il
Randomisation

Exploratory analysis: Determine potential of tumour-informed plasma-based MRD testing to correlate with
patient outcomes and aid early clinical decision making during osimertinib treatment

Personalis NeXT Personal® assay workflow

) MRD monitoring:

ng:

CED : g K@) [% Track mutations
= Whole genome sequencing of Select up to ~ 1,800 @ tumour-informed — longitudinally in plasma

("H\ tumour and germline DNA variants per patient MRD panel for Plasma collected with tumour-informed
/

i§ each patient during treatment MRD panels

Arriola ESMO 2025



ctDNA as a biomarker in locally advanced

unresectable NSCLC
LAURA TRIAL

MRD detected post-CRT MRD not detected post-CRT
(randomisation)*! (randomisation)*! Clearance of post-CRT (randomisation) MRD Longitudinal MRD analysis
W MRD cleared M MRD not clsared i
Median PFS, months (95% C1) Median PFS, months (95% C1) et + -
—8— Osimertinb 388 (165, NC) —8— Osimertinb 393 (3.0, NC) i i
1.00- - Placebo 58(19 95) 1,004 H_\‘ —- Plcedo 11.1(35, 138) - O Crmeet e s CC4
75— E:' . ‘-_'-J\N'u\'l'
£ 080 ---femvemmememeeeeeemomen S £ 050f----edee e ‘.-.TL: ..... g % : : o Smpeag CAT
g . e o '- .-;' e —— —': Pragreesan (BKH)
E 0.254 — g 0.251 251 : TImI— e
0.00 . . 0.00 MARD-basad mclecuar progrossion ":"7:,';“
0 6 12 18 24 30 3B 42 48 0 6 12 18 24 30 3B 42 48 0~ ;Lm.:qf:m:: [ p——
—— Time from randomisation (months) R Time from randomisation (months) §7% (12118) recaiving plocebo : .;’l:‘.”-
- 19 17 1% 3 13 3 2 1 0 - 15 2 0 9 8 7 4 0 0 .o > r = bt
& 10 O 1 0 0 0 0 0 0 & 7 4 2 1 0 0 0 0 RO s ’ gl OSBRSS . EESVD
* Irrespective of post-CRT MRD status, patients benefited « MRD clearance exclusively in osimertinib arm
from osimertinib treatment vs placebo « Molecular progression less frequently with osimertinib

Arriola ESMO 2025
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Longitudinal ctDNA testing in NSCLC

e MRD + correlates with disease recurrence.

* Detection of ctDNA during follow-up -2 significantly poorer RFS.

* MRD + can precede radiological recurrence in 20%-84% of patients, ranging between
2.8 and 12.6 months.

* More sensitive NGS assays might improve ctDNA detection.

* N: 261 pts stage |-l NSCLC = 97% MRD - free from disease after a median follow-up of
19.7m > potentially cured subpopulation.

 Clinical trials are need to demonstrate an advantage of starting treatment before

clinical or radiological evidence of progression.

Normanno N. Nature Review Clin Oncol 2025



Longitudinal ctDNA testing in NSCLC

ADAURA TRIAL

MRD status,*'n
Detected Undetected
(n=68) (n=152)
pFs  Event (n=96) 62 24
status,*'n censor (n=124) 6 118

MRD identified recurrence with a median lead time of 4.7 months

MRD lead time to DFS

Medlan (98% Clp 4.7 montha (2.2, 5.6)

56 osns 0§ 6. 4000 bt ST e ISR S et
24ASCO e

Beaiis o wt v bhad P WG o L b b o b oned L

MRD detectod
and DFS event+
Concordance of MRD with DFS,* % (85% Cl) {both groups, |

PPA (sensitivity) 65 (55, 74) s
NPA (specificity) 95(91,99)
Positve predictive value 91 (84, 98)
Negative predictive value 78 (71, 84) T T T T 1

1 10 0 10 20 30 Ll
Overal percent agreement 82 (77, 87)

Time (months)

e ave

e e tee e

B Asco

John ASCO 2024; Arriola ESMO 2025

LAURA TRIAL

MRD-based molecular progression had a clinical sensitivity of 63% and a

median lead time of -5.1 months across arms

MRD status, n | MRD lead time to PFS
Molecutar No molecular Median (95% Cl)
progression progression edian |
(n=22) (n=30) = months
PR E Vet (n=30) 19 " Combined (n=19)- SES e o o S1(8539
SIS o cored (n=22) 3 19 e
: D T Placebo (n=12)- e ° -43(-85,00)
PPA {sensitivity) 63 (46, 81) Osimertinib (n=7)- -59(-145,55)
NPA (specificity) 86 (72, 100)
I I I 1
PPV 86 (72, 100) -20 -10 0 10 20
NPV 63 (46, 81) Time (months)
O T e SR e e e e e EBEEMD

MRD monitoring was able to predict disease progression
prior to radiological progression



Longitudinal ctDNA testing in NSCLC

Recurrence+
MERMAID-2 Offstudy | (RecisT v1.1)

POPULATION g TREATMENT
v
Stage I1/111 NSCLC : A :_:; uravalnab
EGFR/ALK wild type Baseline &= o qdw (up to 23m) Primary
. . , MRD | > |Radiological | o andpoint
Surgical resection status assessment Tacebo DFS
+- neoadjuvant and/or | | assessment 4 P
: 11 q4w (up to 23m)
adjuvant therapy N - 284
MRD- MRD+ Stratification factors
Time of emergence of MRD+ (6m)
PD-L1 (<1% vs. 21%) D‘
& Final
Surveillance up to 96 weeks _5-_. e dnatat
(cIDNA monitoring 6w & CT scan q12w) gs

Recurrence+
| (RECIST v1.1)

Off-study
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Need for prospective clinical trials

ctDNA testing in patients with early-stage NSCLC eligible for neoadjuvant therapy

Pre-operative
ctDNA testing

Stratification

» Stage

» Histology

» Oncogenic
drivers

g High risk

Intensified
e NeOadjuvant
therapy

Standard

ctDNA"

ctDNA-

-

S neoadjuvant
therapy

Normanno N. Nature Review Clin Oncol 2025

ctDNA
clearance?

Yes
— Surgery

|

No Continue
—— neoadjuvant
therapy

Standard
therapy
De-intensified
e Neocadjuvant Surgery
therapy

ctDNA cleared

and pCR

— . NoctDNA cleared
-

or no pCR

. NoctDNA

—
=

“|—s
—
——

Observation

Standard

adjuvant
therapy

Experimental

clearance and no — adjuvant

pCR

Longitudinal ctDNA monitoring

therapy



Need for prospective clinical trials
ctDNA/MRD testing in patients with resected early-stage NSCLC

Post-operative
ctDNA testing

Stratification

» Stage

« Histology

« Oncogenic
drivers

MRD'

MRD-

Intensified
amg adjuvant
therapy

Standard
SN acfjuvant
therapy

Normanno N. Nature Review Clin Oncol 2025

g Observation

Yes A
~——— Observation

CtDNA
clearance?
L Intensified
adjuvant
(" therapy
Standard
If ctDNA st

Y = therapy
positivity

Treatment for
— metastatic
disease

Longitudinal ctDNA monitoring

Standard treatment

Standard treatment
R SN (e \SRaEE

De-escalate treatment

ESCALATION TRIALS

I Need HIGH SPECIFICITY
test (NO false positives)

DE-ESCALATION TRIALS

Need HIGH SENSITIVITY
test (NO false negatives)



Ongoing clinica

O’Sullivan OncoTargets and Therapy 2023

| trials in NSCLC

Trial Phase | MRD Trial Assay Patient Population Intervention Primary Endpoint
Type
ORACLE NA Survedlance Guardant Stage 11l NSCLC CtONA assessment at the end of radical Distant Recurrence Free
NCTOS059444 Raveal Undergoing curative intem troatment and during follow up. Intarval
trestment
*Ocher tumor types aso
enrolied
BTCRC- " Survedlance CAPPuq Resected veage I8, 1, NIA AS pathents have adprvane plaioum-based doublet | Parcentage with
LUN19-3% NSCLC CT + 13 cycles of atazolipamsb, undetectable ctONA at
NCT04367311 CtDNA testing every 3 montha. definad time points
NCT04585477 | 1t Treatment AVENIO Stage I-lll NSCLC who have | MRD positive patients will receiva durvalmab for | Change in ctDNA level after
Intersification | surveillince | completed surgery or 12 montha, 2 cycles of durvalurmab
e definnive SABR and SOC MRD negative patients will receive standard of
adjuvane CT if required care survellance,
Patients planned for adpvant
1C1 wilt be excluded
SCION " Treatment AVENIO Stage | NSCLC SABR and 4 cycles of durvalumab, then evaated | Overall Risk of Rolapse
NCT049%44173 Interaification | survelllince for MRD.
L MRD negative patients will have no further
therapy,
MAD p P will be rand d o no
furthver theragy or 8 further cycles of durvalumab.
MERMAID-| " Treatment ArcherDx Resectable stage Ii-lll NSCLC | MRD-positve patients post operatively are DFS in MRD positive
NCT04385368 Intenification randamized to adjwant durvalumab phus patents
plationm-based doublet CT or placebo plus
plateambased doublet CT (SOC).
MERMAID-2 m Treatment ArcherDx Resectable stage I-lll NSCLC | Patients who become MRD positive during a %6 | DFS in the PD-L) TCRIX
INCTO4642469 Imensification week survetlance period wit be randomized wnalysis set
durvalumab or placebo.
NCTO4585490 | W Treatment AVENIO Unresecuable stage Il NSCLC | MRD posiove pavients wil receive 4 cycles of Change in ctDNA level
Intersification | survelllance | that have comploted definity plau based doutdet CT plus durvalumab, folowing CT
e CRT MRD negative patients will receive durvalumab
(50C).
NCT05286957 | W Treatment Not Resected seage IIA, 1B, INA MRD posivve p will receive uslelt b Percentage of paterts
Interaification | specified NSCLC who have completed changed from MRD positve
aduvane CT to MRD negauve post 8
cycles of Tislekaumab
INCTOS45704% | NA Treatment Not Stage 1B-IBA NSCLC patients | Patlents will have MRD assessed at two time DFS rates for
De-ssaalmion | specified wha have a complets points post aperatively. patients with langituding
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Limitations of clinical implementation of
ctDNA testing

Lack of standardization, leading to high variability across platforms and laboratories.
Limited prospective evidence; most data come from small, exploratory studies.
Limited access to ctDNA/MRD assays in many healthcare settings.

Need for harmonized assay performance and standardized operating procedures.
Requirement for ultra-sensitive assays (very low LOD) to improve risk stratification and
reduce false negatives.

Short turnaround times are essential to inform timely clinical decisions.

Adequate tumor tissue is not always available for tumor-informed approaches.
Optimal timing of blood collection (post-surgery and during follow-up) remains undefined.

High cost of testing limits widespread implementation.



Conclusions

* ctDNA/MRD is a promising tool for managing advanced NSCLC, allowing non-
invasive disease monitoring and treatment guidance.

* In early-stage and locally advanced NSCLC, ctDNA/MRD serves as a potential
prognostic marker for recurrence risk and a predictive marker of response to
neo/adjuvant therapy.

* Well-designed, adequately powered clinical trials are required to validate its
clinical utility and support routine adoption.

* Overcoming current technical, logistical, and standardization challenges is
essential for effective clinical implementation.






