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Outline

« State of the art in liquid biopsy for circulating tumor DNA in breast cancer

« Plasma whole genome sequencing for ultrasensitive ctDNA detection



Cell-free DNA (cfDNA)

Circulating tumor DNA (ctDNA)
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invasive Diagnostics in Precision Oncology?



Treatment of early-stage patients with choice of therapy

dictated by clinical risk assessments and predictive tests
Low Risk
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ctDNA MRD assessment in the context of baseline risk stratification
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ctDNA detection

Tumor Naive versus Tumor-informed approach

WES or Patient-specific
Multiple positions analyzed targeted panel b mutations
oy e FPAMNMEY !
& HOURUERDG - s14 g > g
T vcommae, MOUREERE L A @ 5
& NGSpanelfqr HUROEAD : 0
recurrent mutations g JRORRAB - U
| TumorNave Tumor Informed
Method Detect de novo mutations or epigenomic |[dentify mutations in tumor tissue
alterations in plasma => track in plasma ( personalized panel)
Key Advantage Fast/ No Tumor Tissue Higher Sensitivity/Specificity
Key Disadvantage Lower sensitivity Tumor Tissue
Applications * Non-invasive genotyping  Minimal residual disease detection

» Detection of new genomic alterations » Surveillance
* Screening * Response monitoring



Personalized tumor-informed ctDNA assays

Breast
tumor
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ctDNA detection

Ideal paradigm
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Neoadjuvant
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* More ctDNA+ (detection rate/concentration) in TNBC at baseline vs HR+/HER2- (more proliferative)
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Clinical significance and biology of circulating tumor DNA in high-risk eary-stage HER2-negative breast cancerreceiving neoadjuvant
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Mark Jesus M. Magbanua Cancer cell. 2024

Surgery

Clinical

Endpoints




ctDNA before surgery
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ctDNA before surgery
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Key concept

In case of non-pCR, ctDNA+ presurgery is a major prognostic factor++
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Baseline Cycle 7 EoT

MRD Post Surgery PENELOPE B~ ™™™ | ar timaimise |

RaDaR assay: Palbo vs Placebo post neoadjuvant CT in high-risk HR+/HER2-

129/1250 endocrine naive, 78 patients with ctDNA —

« Baseline ctDNA detection 9% (7/78), 5% were ctDNA+ later

« Higher sensitivity (49%) for relapses <12 mo = :
- | ti:me (nTont 5) |

0 12 24 36 48 60

* Low sensitivity (36%) for early relapses < 24 mo

* Very Low sensitivity for relapses > 48 months
detected i 4 3 1 0 0

« Becoming ctDNA detected (N=3) => relapse, becoming
undetected (N=2) no relapse
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monarchkE trial
Signatera / high-risk BC HR+/HER2-

« CtDNA before ET +/- abema and at 24 months

« 178 pts, 10 (5.6%) baseline ctDNA+ before first initiating Tx
« 7/10 remained ctDNA+ : all relapses

« 3/10 cleared: no relapse yet

« Becoming ctDNA+ 35 pts (20%) at 24 mo : all relapses

Key concept in HR+/HER2- with first generation of personalized assay

ctDNA detection is rare post surgery/adjuvant CT in luminal BC

ctDNA detection is a strong prognostic factor in high risk luminal

ctDNA detection mostly predicts early relapse

If ctDNA- :No Tx de-escalation in this setting due to this low sensitivity ++

SABCS 2023 PS06-01 Results from a pilot study exploring ctDNA detection using a tumor-informed assay in the monarchE ftrial of
adjuvant abemaciclib with endocrine therapy in HR+, HER2-, nodepositive, high-risk early breast cancer S. Graff



Early Breast Cancer
Adjuvant ex OXEL study in TNBC with residual cancer

* 45 patients treated with cape / nivo
* ctDNA+ was highly associated with relapse
e 13 pts ctDNA+ (30%) , 4 cleared ctDNA at 6 weeks

* 3 /4 patients who became MRD- negative at 6 weeks have
not experienced a recurrence to date.

e 9 patients ctDNA+ without clearance 6weeks : all relapses

Key concept
-ctDNA kinetics add information that is orthogonal and

complementary to radiographic imaging
-Can demonstrate adjuvant therapy efficacy

Adjuvant nivolumab, capecitabine or the combination in patients with residual triple-negative breast cancer: the OXEL
randomized phase Il study

Filipa Lynce Nat Comm 2024
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With a better assay we hope to detect more patients

Decrease of the detection limit of ctDNA

ctDNA Level

Primary Resistance
‘ Early Relapse

Detection Limit of Imaging
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ctDNA early breast clinical utility

ctDNA is a strong prognostic factor, should we use it ?

Key Message

There is no prospective data demonstrating that :
« ctDNA-guided therapy improves outcome
- Earlier detection of metastatic relapse with ctDNA versus symptoms improves outcome




Plasma whole genome sequencing for ultrasensitive ctDNA
detection



Urgent unmet need: Ultra-sensitive liquid biopsy
for
solid tumor management

No response

1

/\M Response

Intervention

clonal burden

Implementation barriers

1. Inadequate sensitivity
2. Key workflow barriers- bespoke targeted panels and matched tumor tissue

dependency




The road less traveled: plasma WGS




Cost per Human Genome

$100,000,000

$10,000,000

Moore’s Law

$1,000,000

$100,000

$10,000

$1,000

$100
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022



Whole genome and the input problem:
breadth vs. depth

Single-point random sampling Multi-point random sampllng
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10,000 mutation capture (WGS)

Detection probability

1. Overcomes input material ceiling on targeted seq
2. Major operational advantages for broad application

Zviran et al, Nature Medicine, 2020



ctDNA training sets & advanced ML architecture for
complex feature space enables individual fragment
classification

Reference | & BIUE | JU B e | 1ML WE ) um
;' g it L ot
erreae [ AL i o g g
E’ 'hi!"l"\'nu jl i Wm'” ' Ilwl"l T
2 reaa) A T '\' | IIIJI ym, i \
R1le m—('; jd gt ' I'IWIII Ho.s .
Aﬁiﬁg’n‘: \ ] , v
’ * 31,?; pair pos,;ﬁn e [ Ensemble | [Classification
ctDNA SNV |l I I ' . Hon ?

‘ Open y;
ATAC-Seq l " ' o’
) Closed MLP
Replication Late
timing ey
) Quiescent
state Ackve

Whole
Plasma Qualit Feature ificat
ciDNA > mng > |lterssy > space CNN/MLP c n

-] - W T Favors H Q
Y/ NV Y Y d CIONA ~— .
| v s b~ nake” QA AN RN
—
ST ’ A 7 - o &
'— NS0 - 8 v O/ ) cONA
- - — 1 - 77
- . ~ 90% £l o/ AT R
VA RN

Widman et al., Nature Medicine, in press



in silico admixtures shows parts per million detection in tumor
informed setting
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Benchmarking to ddPCR and Signatera

VAF (ddPCR)

NO panels....

P Positive MRD-EDGE P Positive MRD-EDGE Negative MRD-EDGE
Positive ddPCR Negative ddPCR Negative ddPCR

107¢
1072

E L ]

L r=0.95,

iq Pearson’s correlation

10 'E'- .
107

5 ®
10_5,“.__1_._&]%_3_”1]1111! L L llllll! 1 by

10°° 107 107

1072

Tumor Fraction (MRD-EDGE)

10™"

Widman et al Nature Medicine, in press



Expanding feature space and ML integration enhances CNV
detection
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Tumor-informed detection of preoperative disease through

aneuploidy
22 early-stage NSCLC
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Strong sensitivity and lead times in TNBC patients with

disease recurrence
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CRC-456
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CRC-870

CRC-089

CRC-465

Powerful MRD ready for clinical application

i Mean lead time: 14.2 months
Max lead time: 28.5 months
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Plasma-only immunotherapy response prediction within 3
weeks
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“High depth WGS for plasma-only early detection of
breast and ovarian cancer”
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Tumor-informed detection of preoperative disease

22 early-stage NSCLC
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BAF classifier, Fragment entropy classifier,
AUC: 0.85,95% CI: 0.73-0.97
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Allelic imbalance
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