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Liquid biopsy: non-invasive




Liquid biopsy: overcome tumor heterogeneity
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Liquid biopsy
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Circulating Tumor DNA
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Circulating Tumor Cell
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Cellular uptake of therapeutic exosomes Structure of extracellular vesicles
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Clinical applications of liquid biopsy

-4 A B-

N Treatment
‘_I I deescalate
&M T

Treatment, .\Z]
e |L_-
escalal —

e

cer
ECa Stag/.
& 2
d & O
\ 5 P [
L i -4 tg, G?.’
= = 8
il = 5
. \ -
= 5 o g 19s) S —
53 5 0 Low Risk Score
'4)6. & = High Risk Score
% 2 Y
O & P
e, o™ @
r\ i © ’ Time
@ MRD- [— Great prognosis
L Aot a MRD+
-

Poor prognosis




ctDNA? CTC? Exosome?

Liquid biopsy of lung cancer
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Clinical applications of liquid biopsy
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ctDNA: Coverage vs Depth
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1. ctDNA monitoring reveals molecular PD before radiologic PD
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1. ctDNA monitoring reveals molecular PD before radiologic PD
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2. Residual ctDNA after treatment predicts early relapse
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2. Residual ctDNA after treatment predicts early relapse
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3. A longitudinal ctDNA-based model
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3. A longitudinal ctDNA-based model
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4. ctDNA response after pembrolizumab
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4. ctDNA response after pembrolizumab
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5. Perioperative ctDNA-Based MRD detection
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6. Neoadjuvant Nivolumab plus Chemotherapy
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6. Neoadjuvant Nivolumab plus Chemotherapy
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7. Molecular residual disease analysis of adjuvant osimertinib
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7. Molecular residual disease analysis of adjuvant osimertinib
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7. Molecular residual disease analysis of adjuvant osimertinib
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8. Longitudinal ultrasensitive ctDNA monitoring
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8. Longitudinal ultrasensitive ctDNA monitoring

CtDNA

Preoperative ctDNA status Landmark ctDNA status risk

Potential clinical recommendations
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WGS based detection of MRD

CANCER RESEARCH

ABOUT +~ ARTICLES «

ECTIONS ~ FOR AUTHORS ALERTS CANCER HALLMARKS

Volume 85, Issue POSTER PRESENTATIONS - PROFFERED ABSTRACTS | APRIL 212025

8_Supplement 1 Abstract 7138: Whol ing-based detection of

15 April 2025 strac . Ole genome sequencing-bpase etection 7
minimal residual disease using individual-specific features

Jun Hyeok Lim; Jeong-Seon Ryu; Ji Won Byun; Jongsuk Chung; Hyun-Tae Shin

‘W) Check for updates

=+ Author & Article Information
Cancer Res (2025) 85 (8_Supplement_1). 7128.

American Associat
for Canger Researt

AACR 2025




WGS based detection of MRD
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WGS based detection of MRD
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WGS based detection of MRD
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WGS based detection of MRD
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Acquired resistance to first-line osimertinib

Patients randomized to
treatmentin FLAURA

N=556
Comparator EGFR-TKI
(gefitinib 250mg po qd or
erlotinib 150 mg po qd)
n=277
Patients with paired* plasma samples Patients with paired™ plasmasamples
=137 (49%) =179 (65%)
J
No baseline detectable Mo baseline detectable
plasma EGFRm plasma EGFRm
=28 (20%) =34 (19%)
Resistance analysis subset Resistance analysis subset
Baseline detectable plasma EGFRm Baseline detectable plasma EGFRm
=109 (80%) =145 (81%)
Only disease progression sample available, n=6 Only disease progression sample available, n=12
Only treatment discontinuation sample available, n=81 Only treatment discantinuation sample available, n=120
Bath disease progression and treatment discontinuation samples Both disease prograssion and treatment discontinuation samples
avaiable, n=12 available, n=13
EGFRm at progression EGFRm at progression
Detectable, n=73 (67%) Detectable, n=112 (77%)
Not detectable, n=36 (33%) Not detectable, n=33 (23%)
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Acquired resistance to first-line osimertinib
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Acquired resistance to second-line osimertinib

Patients randomized to
treatmentin AURA3

N=219
¥ ¥
Osimertinb (80 mg po qd) Platinum-pemetrexed chemotherapy
=279 =140
Patients with paired* plasma samples Patients with paired* plasma samples
n=83 (30%) =30 (21%)
No baseline detectable plasma EGFRm | No baseline detectable plasma EGFRm
n=5 (6%) n=5(17%)
Resistance analysis subset Resistance analysis subset
Baseline detectable plasma EGFRm; n=73 (34%) Baseline detectable plasma EGFRm; n=25 (83%)
Only disease progression sample available; n=14 Only disease progression sample available; n=8
Only treatments discontinuation sample available; n=60 Only treatments discontinuation sample available; n=15
Both disease progression and treatment discontinuation Both disease progression and treatment discon tinuation
samples available; n=4 samples available; n=2
EGFRm status at progression EGFRm status at progression
Detectable; n=73 (94%) Detectable; n=24 (96%)
Not detectable; n=5 (6%) Not detectable; n=1 (4%)
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Acquired resistance to second-line osimertinib
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Limitation of CTC-based Liquid Biopsy

CTCs are extremely rare Death due to thunderbolt
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Capture of PD-L1+ CTC
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CTC with increasing aneuploidy predict prognosis in SCLC

id-CTC counts
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CTC with increasing aneuploidy predict prognosis in SCLC

Aneuploid CTC counts 3 Aneuploid CTC counts 0 Aneuploid CTC counts 4 Aneuploid CTC counts. 5
Triploid 2 Triploid 0 Triploid 2 Triploid 3
Tetraploid 1 Tetraploid 0 Tetraploid 2 Tetraploid 2
Multiploid 0 Multploid 0 Multipioid 0 Multploid 0

0.890 0 Aneuploid-CTC-score 133 Aneuploid-CTC-score 1,857

Aneuploid CTC counts 1 Aneuploid CTC counts 2 Aneuploid CTC counts 5 Aneuploid CTC counts 5
Triploid. 1 Triploid 1 Triploid 2 Triploid 2
Tetraploid 0 Tetraploid 0 Tetraploid 2 Tetraploid 1
Multploid 0 Muttiploid 1 Multiploid 1 Multiploid 2

0223 1719 Aneuploid-CTC-score 2830  Aneuploid-CTC-score 3.882




CTC with increasing aneuploidy predict prognosis in SCLC
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Heterogeneity of PD-L1 expression

ELL3N antibody $P142 antibody

PO-L1 Negative

-
&~ .
PD-L1 Positive




Exosome based prediction of ICI response (1)
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Exosome based prediction of ICI response (2)
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Exosome based prediction of ICI response (3)
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Future directions — ctDNA guided immunotherapy

BM) Open ctDNA guided immunotherapy in patients
with advanced non-small cell lung cancer:
a nationwide Danish, randomised,
intervention study (PRELUCA —
PRediction in LUng CAncer Treatment) -
study protocol

Michael Elmkvist Andersen © 2 Ghrista Haugaard Nyhus,®
Weronika Maria Szejniuk,*> Stine Wahlstrom,® Signe Timm
Niels Pallisgaard,®'® Malene Green Madsen,® Maria Dalgaard Mikkelsen,®
Lise Barlebo Ahlborn,"" Julie Gehl ©,"* Malene Stechkel Frank'?
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Andersen, BMJ Open, 2026



Future directions — ctDNA guided immunotherapy
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Baseline analyses
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Future directions — ctDNA guided immunotherapy
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Future directions — Liquid biopsy + Radiomics with Al

Al-Driven Liquid Biopsy
Workflow

A

Extracellular Cell-free RNA Circulating
vesicles l tumor DNA

TYPES OF INPUT DATA

« Transcriptomic data * EVs

« Proteomic data « Epigenomic data
« Genomic/mutational data* « Imaging data

« Epigenomic data
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Al APPLICATIONS
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Future directions — Liquid biopsy + Radiomics with Al
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Summary

« Limitations of Tissue Biopsy
— Invasive procedure with potential complications
— Rebiopsy often limited by tumor location and patient condition

— Limited representation of tumor heterogeneity

« Advantages of Liquid Biopsy
— Minimally invasive and repeatable sampling

— Enables longitudinal monitoring

— Better captures spatial and temporal tumor heterogeneity




Summary

« Key Liquid Biopsy Components
— Circulating tumor DNA (ctDNA)
— Circulating tumor cells (CTC)

— Extracllular vesicles (EV) / exosomes

« Strengths and Limitations
— ctDNA: High sensitivity for genomic alterations. Limited phenotypic information,

— CTCs: Provide cellular and protein-level insights. Technically challenging due to rarity.

— Exosomes: Abundant and stable. Currently less standardized for clinical use.




Summary

Clinical Applications
— Early detection

— Therapeutic applications

Applications in Treatment Setting
— Real-time treatment monitoring
— Detection of minimal residual disease (MRD)

— Identification of acquired resistance mechanisms

— More sensitive detection of actionable biomarkers at diagnosis






