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Characterization of a CTC cell line derived from a breast tumour mouse

xenograft
/ NR &5 0l tSan@agdty iy R & i-Panid, Raib)e yABthdy Mario Rodriguez Carmen
| 0 d7)Ciptilde Costerz | y I . SLESHYE S IORMIERS LB WRIBEB NI 212t A 3SA NR

ITranslational Medical Oncology Group, Oncomet. Health Research Ingifti8antiago De Compostela (idis),
2 L.9whb/ X /SyGiNRB RS Ly@dSaianedicd Oncglogy JetiveS Bivéddity HospitalvoBE R/ 1 y C
Santiago de Compostela (CHUS)

BACKGROUNBreast cancer (BC) is the most frequent tumgyre in women. Approximately, 90 % of
cancerrelated deaths are due to metastasis. Circulating Tumour Cells (CTCs) aoldistar€ have the
potential to seed metastasis and their presence in peripheral blood of metastatic BC patients is associated
with a worse outcome. Nevertheless, the limited number of CTCs, and especialylusts, isolated

from liquid biopsy samples requires the development of in vitro and ex vivo CTC models to comprehend
their role in the metastatic cascade.

METHODSAN orthotopicBC murine model was generated using the tripégative BC cell line MBEWB-
231eGFR.uc. CTCs were isolated from a blood drawn collected by cardiac puncture with the BasySep
Mouse T Cell Isolation Kit and put in culture under-bttachment conditions with Mammocult. mCTC
cells were functionally characterised by in vitro assays, such as migration, invasion and soft agar
colonogenesis assays, as well as by in vivo assays msbrgfish embryos. Furthermore, the
transcriptomes of mCTéahd parental cells were analysed by RNAseq.

RESULTS8Ve established a CTC cell line derived from the BC mouse xenograft (mCTC). mCTC line grows in
culture as cell aggregates/clusters. Unlike parental cells, cultured under the same conditions, mCTC shows
unlimited cell culture passaging and viability afteryapreservation. Preliminary functional
characterisation of mCTC shows differences in some phenotypic traits typically related to metastatic
potential, such as colonogenesis, adhesion, migration and invasion compared to parental cells. In vivo data

from zebrafish xenografts also show an enhanced metastatic capacity. Moreover, a transcriptomic analysis
NEJSFE SR mchec RAFTFSNByidte SELINBaaSR 3SySa 659D0 o6Si
The GO analysis of DEGs with significanemiffces revealed an involvement in biological processes and

molecular functions, including cell adhesion, cell surface receptor signalling pathway, and extracellular

matrix binding.

CONCLUSIOMe have developed a CTC/Gd@ster model from the CTCs of a BC mouse xenograft. This
MCTC cell line has shown preliminary differences compared to parental cell line. Therefore, mCTC could
potentially mimic CTC/CTcuster biology and physiology in a masalistic manner, compared to in vitro

CTC models which are directly generated from BC cell lines.
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Individual patterns of circulating tumor cell dynamics and outcome in
patients with HERzhegative metastatic breast cancer treated with

eribulin ¢ results from the phase II| DETECT IVDb trial

Thomas W. P. FrieHlTanja FehAz + 2 f { Y3, AbreadlSchnSeM@fsSabine Riethdotf
Peter A. FaschifigFranziska MeieBtiegerR, Amelie de Gregorip Arkadius Polasik Marie
Tzschaschgl Klaus Pantgl Andreas Hartkopf Brigitte Rack Wolfgang Janhi Fabienne
Schochtet

1Department of Gynchlogy anq Obstetrips, Unjversjty Hospital Mepartment of Gynecology and Obstetrics,
HeinrichHeine] Yy A ¥ S NBA A U SDepaithdedt Bt GyreedbIbdy, University Medical Center HamBppendorf,
4National Center for Tumor Diseases, University Hospital and German Cancer Research Center Heldelbesity

Medical Center Hambusgppendorf, Institute of Tumor Biologpepartment of Obstetrics and Gynecology, Friedrich
Alexander University ErlangénN NJ/ d KKEhXken Heiloronn GmbH, Department of Gynecology and Obstetrics

BACKGROUNEribulin is a noftaxane microtubule inhibitor that showed a survival benefit in pretreated
metastatic breast cancer (MBC) patients. Circulating tumor cells (CTCs) are a known prognostic marker,
but their role in predicting response to therapy is less clétere we report individual patterns of CTC
dynamics in patients with MBC treated with eribulin in the clinical phase Il trial DETECT IVb and describe
associations between CTC dynamics and clinical outcome.

PATIENTS AND METHOBR&tients with HERBegative MBC were screened for CTCs within the DETECT
d0dzRe LINPAINYY dzaAy3a GKS / Stft{SINOKt SOKpogitive 38 o6aSy
patients with exclusively HER2gative CTCs and either triplegative tumas or hormone receptor

positive tumors with an indication for chemotherapy were eligible for the DETECT IVb study and received

singlel 3Sy i OKSY2UGKSNIL®R $AGK SNROdzZ AYy ol ! [! +£9bt0 F2)
unacceptabletoxicity, or withdrawal from the study for any other reason. The primary endpoint was
progressioAfree survival (PFS), and secondary endpoints included CTC clearance rate, overall survival and

safety.

RESULT®ata on at least four CTC measurements during the course of the study were available for 20
patients with a median of 4.5 CTCs (range B40) at screening. Study treatment was terminated
prematurely in 19 (95%) of these patients (in 16 patients due teadie progression, in 3 patients due to
toxicity) and median PFS was 5.6 months (95% Qf 3.9 months). We report and describe individual
patterns of CTC dynamics and clearance rates based on repeated CTC assessments in selected patients. In
addtion, we evaluate associations between CTC dynamics, CTC clearance rates and clinical outcome to
elucidate both individual variability and emerging general patterns.

CONCLUSIONe data on individual patterns of CTC dynamics during the course of chemotherapy in
patients with MBC might help to further clarify the potential role of repeated CTC measurements as a tool
for treatment monitoring in MBC.
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Drug efficacy on CTCs from triple negative breast cancer patients using

TetherChip technology
Vasileios VarddsJulia A. Ju Athina Christopoulol Vassilis GeorgouligsAnastasia Xagara

Athanasios Kotsaki§ Catherine AlbPanabiere§ Stuart S Martify Galatea Kallerdi

1Laboratory of Biochemistry/Metastatic Signaling, Section of Genetics, Cell Biology and Development, Department of
Biology, University of PatragdDepartment of Pharmacology, University of Maryland School of Mediresology

Unit, ST Andrews General Hospital of Patfeigllenic Oncology Research Group (HOR@horatory of Oncology,
Faculty of Medicine, School of Health Sciences, University of ThéBspgrtment of Medical Oncology, University
General Hospital of Larissé,aboratory of Rare Humanr@ilating Cells (LCCRH), Department of Cellular and Tissular
Biopathology of Tumors, University Medical Centre, Montpellier, France. EAMHp for Personalized Decision:
Methodological Aspects, University Institute of Clinical Research, Montpelhier tityi

BACKGROUNMetastasis, responsible for approximately 90% of breast cancer patient deaths, is more
crucial than primary tumor growth. Microtentacles (McTN) formation plays a significant role in metastasis.
Triplenegative (TN) breast cancer subtype is highly aggressind there is a limitation in targeted
therapies, creating an urgent need for new biomarkers. This study aimed to isolate live circulating tumor
cells (CTCs) from TNBC patients and assess their metastatic capacity, McTN formation, anidrexpress
potential biomarkers (GLU, VIM, R, and CTL-4) following treatment of Vinorelbine (an FEafproved

drug).

METHODSCTCs from 20 TNBC patients, (13 were early stage and 7 had metastatic disease) were isolated
and cultured for 45 days. Vinorelbingnduced apoptosis was evaluated based on the detection of-M30
positive cells. Biomarker expression was identified by imnfluncescence staining and VyCap analysis.
Observation of McTNs has been performed via Wheat Germ Agglutinin (WGA) staining.

RESULT3nterestingly, our protocol using TetherChipealysis, resulted in a significant increase (p <
nonamo 2F [/ ¢/ &4Q ydzYoSNI O2YLI NBR (2 GKS /¢/a 206Gl AyY
samples. Moreover, the comparison of the expression patterns of the examined biomarkers between these

two approaches showed no significant differences, indicating that the culture conditions preserved the
phenotypic characteristics of CTCs without inducing alterations in cell physiology. Vinorelbine treatment

(1 h) on live TNBC patients' CTCs induced apigpfps= 0.010) and significantly reduced GLU and. PD

expression (p < 0.001). However, there was no significant change in VIM and @Xj#ession. McTN

formation was observed in all cancer cell lines and TNBC patients' CTCs, which was disruptdd affter 1
Vinorelbine treatment.

CONCLUSIONiInorelbine treatment potentially have anathetastatic effectin TNBC patients by disrupting
McTNs in CTCs. It also induces apoptosis and reduce the expression of GLU-ldandM®@ieover,
TetherChips appear to be a promising tool for functional analysiseattime investigation of drug effects
on isolated, cultured CTCs.
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Detection of circulating CD133+CXCR4+ metastadisting cells can
predict therapy efficacy and prognosis of chemotherapngated lung

cancer patients
Giuseppe Lo Russdeninato TeregaRita Leporati Fabio Muriandj Melissa BalsantpAntonia
Martinetti, Luca Rdz Gabriella SoZziGiulia Bertolint

1Unit of Epigenomics and Biomarkers of Solid Tumors, Fondazione IRCCS Istituto Nazionale déM€droati,
Oncology, Fondazione IRCCS lstituto Nazionale dei Tumori

BACKGROUNDon-Small Cell Lung Cancer (NSCLC) cedigmessing the stemness marker CD133 and
CXCR4, SEFchemokine receptor, represent metastasis initiating cells (MICs) that are spared and primed
by cisplatin. By longitudinal monitoring of circulating tumor £€]CTC) in blood of NSCLC patients
undergoing platinurdbased neoadjuvant therapy, we aim at evaluating the effect of cisplatin on CXCR4
axis activation/metastatic spread of CD133+CXCR4+MIC to define novel predictive biomarkers.

PATIENTS AND METHOB&ty patients with stage Illa NSCLC were enrolled and PBMC and plasma
samples were stored at baseline, end of chemotherapy, after surgery/progression. Exploiting a-marker
independent strategy based on Parsortix+DEPArray technologies, at each time paolated single CTC

from cryopreserved PBMC of n=12 patients who progressed during therapy (PD) and in n=18
chemosensitive patients, of which n=12 underwent surgical tumor resection. Single CTCs were
characterized for the expressiasf CD133 and CXCR4 (MIC markers) andlPipd confirmed by CNA
analysis by LowPass seq.

RESULT3\t baseline, PD patients showed a higher number of CTC and in particular of CXCR4+ CTC
compared to responder patients (n=10 vs n=4 CXCR4+CTC, p=0.01). Consistently with activation of CXCR4
axis, plasmatic levels of SIFeytokine was significantly higher PDpatients. Detection of n>5 CXCR4+

CTC before treatment was associated with a poorer OS: median 17 vs 33 months (p=0.01). At the end of
therapy, detection of n>1 CD133+CXCR4+ MIC was associated with a shorter PFS: 5 vs 17 months (p=0.002),
irrespectively of treatment response, whereas total number of CTC was not prognostic. Finally, detection

of n>1 MIC CTC after surgery was correlated with a significant decrease in DFS: 8 vs 21months (p=0.005).
Circulating MIC expressed significantly higherele of PEL1 compared to total CTC, indicating their
increased immunosuppressive potential. No correlation withLRZxpression in tissue biopsy was found.

CONCLUSIONGSur data suggest that 1) activation of CXCR4/SB¥Ks may predict chemoresistance; 2)
presence of n>1 MIC after chemotherapy is a risk factor for tumor recurrence and 3) for shorter DSF after
surgery; 4) circulating RDL+MIC might can be exploited telsct patients who may benefit most from
combination strategy with immunotherapy.
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Figure 2 A) Count of total CTC, CXCR4+ CTC and CD133+CXCR4+ CTC/10ml blood in n=19 responder patients and n=11
progressor patients, Median values are reported. B) Kaplan-Meier analysis of OS for all patients analyzed at baseline (n=28)
categorized according to the median value of CXCR4+ CTC. P value is calculated using the Log-rank test. C) Plasmatic levels of

SDF-1 in n=36 resp and n=14 prog patients
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Figure 3 A) Kaplan-Meier analysis of PFS probability for patients (n=25) categorized according to the median value of total CTC (on
the left) or circulating MIC (on the right) detected at the end of treatemen. P values are calculated using the Log-rank. B) Counts of
total CTC and CD133+CXCR4+ MIC CTC/10ml blocd at baseline, at the end of chemotherapy and after surgery in n=10 patients
Median values are reported. C) Kaplan-Meier analysis of DFS probability for patients (n=10) categorized according to the median
value of total CTC (on the left) or circulating MIC (on the right) detected after surgery.
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Preoperative mutational analysis of Circulating Tumor Cells (CTCs) and
plasmacfdnaprovides complementary information for early prediction of

relapse: a pilot study in earhgtage nonsmall cell lung cancer
Athina Markou!, Dora Londrg Dimitra Stergiopouloy loannis Vamvakafis Konstantinos

Potari$, loannis PaterdsAthanassios KotsaRjs/asilis Georgouli§sEvi Lianidou

INational and Kapodistrian University of AthedBepartment of Pathology; 'Sotiria’ General Hospital for Chest Diseases, ,
3Department of Thoracic Surgery, 'Sotiria’ General Hospital for Chest Disé2sdsDepartment of Pathology, Medical School,
National and Kapodistrian University of Athens, "ATTIKON" General Hospital of Athepsytment of Medical Oncology, University
General Hospital of Lariss&Fjrst Department of Medical Oncology, Metropolitan General Hospital of Athens

PURPOSBENe assessed whether preoperativemutational analyses of circulating tumor cells (CTCs) and
plasmacfDNA could be used as minimally invasive biomarkers and as complimentary tools for early
prediction of relapse in eadgtage nonsmall-cell lung cancer (NE.C).

EXPERIMENTAL DESIGbing ddPCR assays, hotspot mutations of BRAF, KRAS, EGFR and PIK3CA were
identified in plasmacfDNA samples and stbased enriched CTCs isolated from the same blood samples

of 49 earlystage NSCLC patients before surgery and in a control group of éudtbd donors (n= 22).

Direct concordance of the mutational spectrum was further evaluated in 27 patienthed plasma

cfDNA and CFderived DNA in comparison to tissderived DNA.

RESULTShe prevalence of detectable mutations of the four tested genes was higher ideZiV€d DNA

than in the corresponding plasreEdDNA (38.8% and 24.5%, respectively).The most commonly mutated
gene was PIK3CA, in both CTCs and pla$DTdA at baseline and the time of relapse. Direct comparison

of the mutation status of selected drugsponsive genes in CB&rived DNA, corresponding plasma
cfDNA and paired primary FFPE tissues clearly showed the impact of heterogeneity both within a sample
type, & well as between different sample components. The incidence of relapse was higher when at least
one mutation was detected in CId@rived DNA or plasmefDNA compared with patients in whom no
mutation was detected (p =0.023). Univariate analysis showéghéfisantly higher risk of progression (HR:
2.716; 95% CI, 1.030165; p =0.043) in patients with detectable mutations in plasii2NA compared

with patients with undetectable mutations, whereas the hazard ratio was higher when at least one
mutation wasdetected in CT@erived DNA or plasmefDNA (HR: 3.375; 95% CI, 1:098375; p =0.034).

CONCLUSIONSimultaneous mutational analyses of plasoiBNA and CTF@erived DNA provided
complementary molecular information from the same blood sample and greater diversity in genomic
information for cancer treatment and prognosis. The detection of specific mutsiio ctDNA and CTCs in
patients with earlystage NSCLC before surgery was independently associated with disease recurrence,
which represents an important stratification factor for future trials.
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Exploring the clinical application of liquid biopsy technologies for

cerebrospinal fluid analysis

BernhardPolzer
Fraunhoferinstitute for Toxicology and Experimental Medicine Item

Currently, one in four deaths is caused by cancer, mainly as a result of systemic spread and metastatic
disease. An initially successful therapy is often followed bglapse of the disease after a few months

only. Monitoring of genetic alterations during systemic cancer disease at close intervals could thus help in
recognizing the development of resistance at an early stage and in selecting the most appropriate therapy
for each patient. For this, we developed a platform using single cell technologies to follow the genetic
evolution of systemic cancer and generate patidetived models. Moreover, we focus on pushing the
liquid biopsy concept beyond blood samples to othmdy fluids e.g. cerebrospinal fluid to advance
predictive biomarkers for patients with leptomeningeal metastasis or primary brain cancer. By this
approach, we aim to support the development of tailored strategies for defined clinical questions and
individual patients.
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Integrating microfluidics with droplet PCR for detecting circulating tumor
cells and circulating tumor DNA for cancer treatmemionitoring

Hugh FanPablo Dopich Zhijie Yarfg Yang ZharlgThomas Georde
1University of Floride2Atila Biosystems

We report the integration of microfluidics with droplet digital polymerase chain reactions (ddPCR) for
detecting circulating tumor cells (CTCs) and circulating tumor DNA (ctDNA). Our microfluidic devices
combine filtration and immunoaffinity for CTC igida from peripheral blood samples of cancer patients.
These devices contain a serpentine main channel and an array of lateral microfilters. The key difference of
our devices from the conventional filtration devices is that our filters are not in the tibreof the main

flow. The unique design of the device layout leads to atlivoensional flow that allows the majority of a
sample to pass by while all cells have opportunities to interact with filters, resulting in larger throughput,
reduced cell cloggingand increased purity of cells isolated. Another advantage of our devices is that a
series of filter sizes can be created in one device to accommodate different CTC diameters, which is difficult
to achieve in traditional filtration devices. Our devicase further functionalized by immobilizing
antibodies on the surfaces of microfilters to combine filtration with immunoaffinity for tgffitiency CTC
isolation. For ctDNA analysis, we have employed ddPCR, which was carried out using the Atila KRAS
Multiplex Mutation Screening Kit and BioRad ddPCR Supermix while droplets were generated using a
BioRad QX200 Droplet Generator. The number of droplets with mutant KRAS angp@ildRAS were
enumerated. We have explored our platform for detecting CTCs, ctimicelifree DNA (cfDNA) in blood
samples from both pancreatic and colorectal cancer patients. In one clinical trial for resectable pancreatic
ductal adenocarcinoma (PDAC) patients, CTCs were detectable in all patients (100%) at some points during
treatment, but only 50% of patients had detectable CTCs before the start of chemotherapy. Using ddPCR
to analyze peripheral blood samples, KRAS mutations were detected in 71% of patients during anticancer
therapy, but only in 29% patients prior to treatment. @&k the majority of circulating biomarkers (81%

for CTCs and 91% for ctDNA) were detected in blood samples collected after the start of neoadjuvant
therapy and before surgery.
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A cfDNA methylatioAbased approach for the detection of tumouissue

of-origin in Cancers of Unknown Primary
Alexandra Clipsoh AliciaMarie Conway?3 Simon P. PearteSteven M. Hil) Francesca Chemi
Dan Slan€rart, A S Md Mukarram Hossajianiel J. White Matthew G. Krel¥s, Caroline Dive

Natalie Cook®, Dominic G. Rothweéll
1Cancer Research UK Cancer Biomarker Cébirgsion of Cancer Sciences, Faculty of Biology, Medicine and Health,
The University of Manchestéf,he Christie NHS Foundation Trust, Manchester Academic Health Science Centre

BACKGROUNDBancers of Unknown Primary (CUP) comprise a heterogeneous group of metastatic cancers
where the primary site remains undetectable. It is a clinical unmet need carrying a poor prognosis and
limited efficacious treatment options. Precision medicine approache hampered in CUP by limited
access to targeted or immunotherapies without a primary tumour diagnosis. Predicting-tésuigin

(TOO) molecularly could help resolve this, with tissue acquisition barriers mitigated via liquid biopsies.
Here, we present the first reported application of a blebdsed TOO assay in a CUP cohort.

METHODSA machine learning classifier, termed CUPID, has been developed using publicly available DNA
methylation data with accurate TOO predictions across 29 tumour classes. A +hnietthyly domain
protein-based methylation enrichment has been integrated into aseloNext Generation Sequencing
(NGS) library preparation method (MBDseq) to generate genomeide cfDNA methylation profiles

from 143 cfDNA samples from patients with 13 known cancer types, 41 cfDNA samples from patients with
CUP and 27 noeoarcer controls to validate the performance of CUPID. Targeted NGS on a panel of 641
genes was also performed to identify potentially actionable alterations within the CUP cohort.

RESULTSUPID was tested in cfDNA samples from patients with known tumour types, with overall
sensitivity of 87.1% and specificity of 97.9%. CUPID predictions were made for 78.0% of CUP cases, of which
71.9% were clinically consistent with a subsequent or suspegtinary tumour diagnosis. Furthermore,

CUPID predictions were made in 6/8 patients where no primary was ever suspected, exemplifying the
potential of TOO molecular profiling in the most uncertain cases.

cfDNA mutational profiling identified at least one mutation in 82.5% of CUP samples, with 7 patients
(17.1%) harbouring alterations that are potentially actionable with a known primary tumour diagnosis.

For 15/41 patients initially treated as CUP a subsequent primary tumour diagnosis was possible, although
median time to this was 7.1 months (range-@.A4.2 months) demonstrating the impact this approach could

have in accelerating diagnosis if implementedte time of initial suspected cancer diagnosis.

CONCLUSION&ombining CUPID with cfDNA mutation data demonstrates potential diagnosis re
classification and/or treatment change in this haodtreat cancer group.
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Figure 1: Overall Research Plan: Aim 1: Refine a universal DNA methylation panel in tissue DNA; Aim 2: Validate the
breast cancer DNA methylation biomarker panel as a liquid biopsy test (blood); Aim 3: Translate the blood-based DNA
methylation biomarker panel for liquid biopsy monitoring in prospective clinical samples to detect breast cancer
circulating DNA to monitor treatment response and breast cancer relapse.
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Figure 2: Heatmap showing HM450K probes that are hypermethylated in breast cancer subtypes relative to normal
tissue.
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Figure 3: Breast cancer DNA methylation (A) 4 CpG probe methylation signature in tumour tissue but unmethylated in
normal blood, normal tissue and normal adjacent tissue (B) shows AUC 0.942 showing how the methylated sites can
distinguish cancer and normal with very high accuracy (C) preliminary validation in tumour tissue using our newly
developed multiplex bisulphite PCR assay (MBPS) (Clin Epigenetics 2020) showing candid CpG sites
hypermethylated in breast cancer tissue, and unmethylated in normal blood and normal tissue.
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Epigenomic reprogramming of circulating tumor cells is associated with
the development of therapy resistance in colon cancer

Aida BaeCaamand?>x b A O2 f-Fra@gd?’/ Raéiré I Cayrefouréd, Aitor Rodriguez
Casanove?®>’, Laura MuineleRomay®’, Rafael Lopekopez®8! Catherine Alix

I VI 0*A%& NI &8 S f-lagBreépR 7oL
1Epigenomics Unit, ONCOMET Group, Health Research Institute of Santiago de Compostela (IZI®)jvetHit of
Santiago de Compostela (USTCaboratory of Rare Human Circulating Cells, University Medical Center of Montpellier,
4CREEC, MIVEGEC, University of Montpellier, CNRRplEBChus Joint Unit, ONCOMET, IBi§uid Biopsy Analysis
Unit, ONCOMET, IDIS]JBERONC, ISGOINCOMET, IDIS, CHEERropean Liquid Biopsy Society (EE¥)partment
of Clinical Analysis, CHU%ontributed equdy to the work

BACKGROUNDherapy resistance is a major limitation for treatment efficacy in colorectal cancer.
Circulating tumor cells (CTCs) and epigenetic modifications, such as DNA methylation, are involved in the
development of acquired resistance during treatment. The airthisf work was to characterize the DNA
methylation landscape of colon CTCs during cancer progression and the development of therapy
resistance.

METHODSWe analyzed nine permanent colon Gd&ived cell lines, which were collected at baseline
(CT@VCCGA41) and during treatment and cancer progression (BMGL341.4 and CT®ICCG41.5 [AG]) from
peripheral blood samples of a patient with metastatic colon cantke DNA methylome of these nine CTC

lines was analyzed by EPIC arrays. The association between methylation and expression pattern of these
CTC lines was also evaluated. Methylation and expression levels were confirmed with pyrosequencing and
RTqPCR.

RESULT®TCs originated during therapy resistance showed a different global DNA methylation profile
than CTCs before treatment, that was characterized by the presence of a more hypomethylated pattern
during resistance. Most of the methylation differences observedte distributed in Cp&oor regions.

Part of the differences were also located in CpG islands, shore regions and promoters. We identified a
distinctive DNA methylation signature that clearly differentiated the CTCs before treatment and the
resisant clones. Of note, the genes involved in this signature were associated with relevant cancer
pathways including PI3K/AKT, MAPK, Wnt signaling and metabolism. Several epigenetically deregulated
genes associated with the resistance of CTCs were identified.

CONCLUSIONEis study describes the epigenomic landscape of therapigtant CTCs, providing a novel
DNA methylation signature and mechanisms of resistance, as well as potential biomarkers and therapeutic
targets for colon cancer.
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Liquid biopsy in colorectal cancerBeyond the targeted analysis of single
variants

Ariane Hallermayt?® Tobias Wohlfroh Verena SteinkeLangé?® Anna Benet | 3% a
Florentine Schatf Ellen Heitzér*®7, Ulrich Mansmanf) Christopher Habet] Maikede Wif%1%,

Holger Vogelsartg Markus Rentsci4 Elke HolinskiFedet-?3 Julia MA Pick??

IMGZ ¢ Medizinisch Genetisches ZentrufVedizinische Klinik und Poliklinik IV, Campus Innenstadt, KIirfk@&mNJ | y A @S NE A ( N
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Environmental HealttPInstitute of Human Genetics, Diagnostic and Research Center for Molecular Biomedicine (Austria), Medical
University of GraZBioTechMedSraz,’Christian Doppler Laboratory for Liquid Biopsies for Early Detection of Chmstityte for

Medical Information Processing, Biometry, and Epidemiold®E, LMU Munich?Department of Oncology and Hematology,

D NXYKSNI A3S . NNRS NEDeypdrtheAtiof devhatojody®Oneolody drkd PSlliativ& Medicine, Vivantes Klinikum
Neukoelln}*Department of Oncoly, Vivantes Augusteiktoria-Klinikum?Department of General, Visceral, Thoracic and Endocrine

Surgery, Klinikum Garmis€rartenkirchen, Teaching Hospital, Ludwig Maximilian University Mutioepartment of General,

Visceral and Thorax Surgery, Klinikum Ingolstiitepartment of General, Visceral, Vascular and Transplant Surgery, University

Hospital Munich, Ludwig  EAYAf Al y& ! YyAOBSNBAGE 2F adzyAOKS / }F YLza DNRGKI RSNY

BACKGROUNDiquid biopsy for notinvasive disease monitoring of cancer patients is progressing towards
routine clinical practice. So far, the main focus is on circulating tumor DNA (ctDNA) analysis, targeting
actionable somatic hotspot variants to guide treatmentcdgons. Here, we developed a method for the
untargeted analysis of ctDNA based on whgémome sequencing (WGS) providing a promising tool for
reaktime monitoring of treatment response and the early detection of recurrence.

METHODSANe established.iquidbiopsy Fragmentation, Epigenetic signature and Copy Number Alteration
analysis (LIFENA) using WGS with ~6x coverage in 259 plasma samples collected from healthy individuals
and colorectal cancer (CRC) patients.

RESULTSJsing a panel of controls consisting of 55 -sefforting healthy individuals, we established
distinct cutoffs for the detection of ctDNA based on global and regional fragmentation patterns,
transcriptionally active chromatin and somatic copy number alfiens for the analytical validation of LHFE

CNA. This enabled the accurate prediction of ctDNA in 81% of patients with localized and in 94% of patients
with metastatic disease at the time of primary diagnosis. Further, by adding a machine leceassifier

to our workflow, whch combines global and regional cfDNA fragmentation, we were able to increase the
accurate prediction of ctDNA presence (93% of patients with localized and 94% of patients with metastatic
disease at diagnosis). By followingdividual patients treated with surgery and/or chemotherapy
throughout their course of disease, we observed that changes in ctDNA signals reliably predicted response
or progression as a result of resistance to treatment up to 5 months prior to clinicafestation in 77%

or 100% of patients, respectively.

CONCLUSIONYe developed and validated a sensitive and exfctive method for untargeted ctDNA
detection at the time of diagnosis or recurrence, as well as for treatment monitoring, expanding the
advantages of liquid biopsy. Our approach is applicable to a witeeraf cancer patients, and with minor
adjustments in the bioinformatics analysis, -IRA can be easily extended to all tumor entities. The high
sensitivity and coseffectiveness of our approach form the basis for the implementation ofONZinto
clinical practice.
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Moving towards global harmonization of liquid biopsy frameworks and

standards: The BLOODPAC Experience
Lauren Leimah Phillip J. FebBpRobert LGrossma#d, Peter Kuhfy AnneMarie Martir?, Jake
Vinsort

1IBLOODPAGd|lumina,3University of Chicago Center for Translational Data Sciédoejersity of Southern California,
5GSKS¢Prostate Cancer Clinical Trials Consortium

The Blood Profilingtlas in Cancer (BLOODPAC) is a consortium focused on accelerating the development
and validation of liquid biopsy assays. We have published four critical articles establishing standards and
frameworks for assay validation and implementation which have sedstantial community uptake. Our
membership is composed of over sixty organizations within academia, industry, government, and the
nonprofit sector, all of which contribute to the BLOODPAC Data Commons.

Ly 2yS 2F 2dzNJ FANRG Lzt AOFGA2yas SyGdAaAdGt SR dGaAyiyY
{doYAGGSR (2 tdzofAO 5FdGFlo0FrasSaé o6wnunov ¢S RSTAYSR
ensure that data can be pooled and analyzed acrasdiass to further research efforts.

.[hh5t!/Qa LINIYSNAKALI gAiGK GKS | { C22R FYyR 5NJz3
GDSYSNARAO tNR(G202f a ¥F2N dGesration/Sefuenging® 1afS R+ IOIGHBBH (0 Al 2ayA |- 2
(2020). Our open feedback period for this protocol has relyegrtded, and we are revising the document

to ensure it remains relevant as the field evolves. We are also drafting a supplement covering blood tumor
mutational burden (bTMB) applications and creating a new protocol for molecular residual disease (MRD)

aail KS C5! Qa NBIljdzSad® . [ hh5t ! / -agshyZompdrigod throuBndlrgt@g R Y S i K
GAGE SR a/ 2y iNARGBSR aldiSNAFfa +FyR F 5FGF {SG F2N GKS

Looking to the future of the field, BLOODPAC recently published a roadmap describing challenges and
opportunities for the clinical use of bloe@ & SR Ol yOSNJ aONBSyAy3a SydaAiadt SR a
chart a path towards bloothased screening for ear® Yy OSNJ RS SOGA2yY ¢ OHAHHOD hadz
spearheading initiatives such as creating an early detection and screening lexicon aimed at bringing the

international community together through standardized language.

. [ hh5t ! /t€m goal & yoFacilitate international regulatory standards for diagnostic testing with
liquid biopsy. Through the harmonization of guidelines we hope to accelerate global regulatory approval
for patient benefit. In the short term, membegrare working to obtain input on current BLOODPAC
deliverables from our international partners, and we look forward to serving as a resource and champion
for the global liquid biopsy community.
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A nanopatrticle priming agent increases the sensitivity of liquid biopsies

Maria Carmen Martin Alonst Shervin Tabrizf3 Kan Xiong Timothy Bleweft Sahil Patél*3
Zhenyi Af, Sainetra Sridhdr Ahmet Bekdemir Doug Shea Ava Amirti*, Jesse Kirkpatriék
Justin Rhoadés Todd R. Golub J. Christopher LoVveViktor A. AdalsteinssénSangeeta N.

Bhatid
IMIT,2Broad Institute of MIT and HarvarMassachussetts General Hospitdliicrosoft Research New England

BACKGROUNRiIquidbiopsies, such as the analysis of circulating tumor DNA (ctDNA) from blood, have
garnered significant attention to empower precision oncology. However, sensitivity continues to be
inadequate for broad incorporation into clinical practice. A major barmectDNA detection is its rapid
clearance by liver macrophages that results in ultna recovery of ctDNA from a blood draw. To push
beyond ctDNA detection limits, we present a finsiclass liquid biopsy priming agent that consists of
nanoparticles thatransiently occupy macrophages, attenuating the uptake of cell free DNA (cfDNA) and
thus boosting the recovery of ctDNA from a later blood draw (Fig.1a).

METHODSEmpty liposomes composed of cholesterol (50 mol%) and 1 of 3 different lipids (50 mol%) were
prepared using the lipid film rehydration method (diameter 220 to 270nm). We first assessed how
liposome pretreatment of the macrophage cell line, J774, affectfdNA uptake in vitro. Upon identifying

a liposome formulation that inhibited cfDNA uptake, we dissected its mechanism of action in vivo in
healthy mice. To determine whether liposomes could improve the performance of ctDNA tests, we
designed ctDN assays tracking 2000 mutations in two different tumor models and performed ctDNA

testing on blood sampled pr®r 1h-post liposomes or PBS administration.

RESULT#® vitro, the more negatively charged liposomes inhibited the uptake of cfDNA by macrophages
in a dosedependent manner. In healthy mice, liposomes decreased the clearance and transiently
increased the recovery of cfDNA from a blood draw. We confirmedlijpasomes rapidly accumulate in

the liver and that macrophages are necessary for cfDNAlifalxtension. After selecting a liposome dose

of 100mg/kg in a flankumor model, we tested our approach in a luntetastasis model (Fig.1b). In this
model, liposomes increased the recovery of ctDNA by up téo&D(Fig.1c). Enhancing ctDNA recovery
improved both the molecular profiling of tumors as well as the sensitivity of the ctDNA diagnostic assay
from 0% to 75% at low tumor burden (Fig.1d), allayviar detection of smaller tumors.

CONCLUSIOM(e envision that priming agents will improve the utility of ctDNA tests and spark interest in
developing agents for other biomarkers.
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Figure 1. (A) Schematic of approach. In the ab e of a priming agent, cfDNA is rapidly taken up by Kupffer
cells in the liver, yielding few molecules circulating for detection. Following intravenous administration of a
nanoparticle priming agent, cellular uptake of nanoparticles attenuates uptake of cfDNA and results in more
mutations being detected in blood. (B) Experimental timeline for the detection of mutations from the plasma of
lung metastases-bearing mice. Blood was drawn prior to intravenous administration of PBS or liposomes
(100mg/kg) and 1 hour after treatment 1 week, 2 weeks, and 3 weeks after tumor inoculation. (C) Number of
mutant molecules detected in plasma 1 hour after PBS or liposome treatment at week 1, 2, or 3. (Boxplot show
median and interquartile range, n = 6-12 mice per group; * P < 0.05, ** P <0.01, *** P < 0.001, two-tailed Mann-
Whitney test.). (D) Sensitivity of ctDNA tests for low (burden < total flux 1.5e7 p/s), medium ( 1.5e7 p/s< burden
< 1.5e8 p/s) and high (burden > total flux 1.5e8 p/s) tumor burden groups. Sensitivity was calculated as the
fraction of samples for which the number of mutations detected in a blood sample after treatment was equal or
exceeded 2 unique tumor mutations.

.Ihslb

tnu“ou.w«wounnm
Helloaic Seciety of Liquid Blopsy



“Liquid Biopsy and Precision Oncology Where do we stand now”" ‘.,\ hSI b °:°‘aﬂ;tu _
X w iniversity of Athens

September 20-23, 2023 Skiathos Palace Hotel / Skiathos Island - Greece PRI I e
: G (SIS o o 2 BV e L SR BB A G e D O (DR R

Session 3: ctDNASkptember 22nd, 2023, 14:005:00

033

Blood tumour mutational burden as a predictor of response to
immunotherapy in melanoma

Aaron Beasle¥?, Tindaro Giardin Anna Reit?, Luisa Pinnéf, Ashleigh Stewat®, Lydia Warburtoh®,
Russel Diefenbaéfi, Richard Scolyef®® Georgina Lorig®1%11 Michael Millward?, Benhur

Amanuet313 Elin Gray>!4 Helen Rizds 4

1Centre for Precision Health, Edith Cowan UnivefSthool of Medical and Health Sciences, Edith Cowan Univ&siagpmical
Pathology, PathWest Laboratory Medicine, QEIl Medical Céfimeulty of Medicine and Health Sciences, Macquarie University,
5Melanoma Institute Australia, The University of Sydfegpartment of Medical Oncology, Fiona Stanley Hospitasue Pathology

and Diagnostic Oncology, Royal Prince Alfred Hospital and NSW Health PathGheayyes Perkins Centre, The Universi§yoiney,
SFaculty of Medicine and Health, The University of Sydfiggpartment of Medical Oncology, Northern Sydney Cancer Centre, Royal
North Shore Hospital!Department of Medical Oncology, Mater Hospitd&chool of Medicine and Pharmacology, The University of
Western Australiat®School of Biomedical Science, University of Western Austf@amtributed equally

BACKGROUNIM melanoma, high tumour mutational burden (TMB) has been shown to be predictive of
response to immunotherapy. Assessment of TMB has traditionally required a tissue sample, and in this
project, we evaluated the utility of blood TMB (bTMB), based on aitioigl tumour DNA (ctDNA), as a less
invasive biomarker approach that better represents the genomic heterogeneity of the tumour.

METHODSWe analysed plasma samples collected from 66 metastatic melanoma patients prior to the
commencement of immunotherapy. Libraries were prepared using the TruSigtology500-ctDNA

Fdale oLftdzYAYlL o |yR Fylte&aSR | &on, U5 Natchrg yudzFut O dzZNB NX
samples were also analysed for TMB (tTMB). We further assessed an asymptotic transformation of bTMB

to correct for ctDNA abundance using the following formula: aTMB=bTMB&a@*e"-(FA)).

RESULT$:KSNB g1 & | Y2RSNIGS |aa20AFiA2y 0SGo6SSy oc¢a. |
patients with <1% ctDNA fractional abundance (FA) led to a significant association between bTMB and
G¢ca. o6 I'ndyoX LIndnnyos VYT ¢0OfB0OUKo?patedsS Gidirectingfardow f S R
Oilis5b! C!'3 ¢S F3AlLAY 20aSNBSR | aA3IYyATFAOIyG O2NNBf I
gAGK2dzi F NBRdAzOGA2Y Ay LI GASYd ydzyoSNaR® tIFGASY
complete/patial/stableNB & L2y 4SS BHeOf2AW A ONI WSy STAGQ OyTHpZ LINE-:
NBalLl2yasS frcY20 061F&aSR 2y | LI GASyGQa o0Said NBalLkRyasSo
the levels of bTMB between the two groups in the full cohort (p661), whereas removing patients with

<1% FA (bTMB, p=0.00599) and correcting for low ctDNA levels (aTMB, p=0.0312) showed significantly
KAIKSNI ¢a. Ay GKS OfAyAOIt o0SySFAG 3INRBdzLI® ! ! wh/ |y
moderate (AUC=0.64)treng (AUC=0.78), and moderate (AUC=0.66) performance. At maximal Youdens
AYRSES o6¢a. xmM: !'C KFIR | &aSyardagaite yR aLISOAFTAOAG
of 36 mutations/Mb.
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CONCLUSIONDTMB is an attractive, minimally invasive biomarker for predicting immunotherapy
NBalLlRyasSe wSadNAROGAY3I lylrfeara (G2 LI GASYyGa xm! C 2N
predict treatment response. Future studies combining TMB withep clinical/biomarkers might be of

great benefit to the prediction of response to immunotherapy.
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Genomic landscape and survival analysis of ctD&A’ SRAS wild(i & LIS ¢
patients with originally RAS mutant metastatic colorectal cancer

Chiara NicolazZp Valentina Magfi Luca Marind, Francesca Belardini)li Federica Di
Nicolantonid, Gianluigi De RerziSalvatore CaponettpMichela De Med, Giuseppe Giannihi
Daniele Santidj Enrico Cortesi Paola Gazzanifja

1Lab. Liquid Biopsy, Department of Molecular Medicine, Sapienza University of Repa;tment of Radiology,
Oncology and Pathology, Sapienza University of Ré@Bepartment of Mechanical and Aerospace Engineering,
Sapienza University of RomBepartment of Oncology, University of Torino

BACKGROUNM:K S (I SMRKS vilgi 2JS¢ NBTFSNE (2 -ypeSliseass hniplesita G2 w! {
circulating tumor DNA (ctDNA) from originally RAS mutant colorectal cancers. Consistently, the hypothesis

to re-determine RAS mutational status in ctDNA at disease pssipa in RAS mutant mMCRC opened to a

new perspective for clinicallyased selection of patients to be treated with EGFR inhibitors. Currently, the
ISYy2YAO0 | yRRAOWIHIE LBSE AyES2dzy1y26yd® ¢KAA Aad e LINRALISO
clinical and genomic features associated with RAS mutation clearance in a large cohort of RAS mutant

MCRC patients who converted to RAS wiige in liquid biopsy at failure of firdine treatments.

Secondary aim was to investigate the longtermgfya G A O a A Ay A T-RASIWHEHDE LIS & d & (G NHzS

PATIENTS AND METHODG:patients with stage IV RAS mutant colorectal cancer were prospectively

enrolled. Plasma samples were collected at progression fromlifistreatment. RAS/BRAF mutations in

plasma were assessed by gPCR. In RAS/BRAlkypeilsamples, ctDNA was usedgenerate libraries using

a 17 genes panel whose alteration has clinical relevance. To investigate the prognostic significance of RAS
mutation clearance, test curves for PFS and OS were represented by HKémtarestimator plot and Loeg

rank test.

RESULTSEKS Y2aid 0O2YyY2yfteée RSGSOGSMRATVIHARIYS £  £S NRIXI |t 1A 2 g
(35.7%); RET (11.9%); IDH1 (9.5%); KIT (7%); EGFR (7%); MET (4.7%); ERBB2 (4.7%); FGFR3 (4.7%). Both OS
and postLINE INBaaAz2y adz2NDAGET & SRSwildizeyl ISENI G2yY LIIFNGARS yiiza (oK
remained RAS mutant (p<0.001 for both).

CONCLUSIONSenovoi F NASGF o6t S Ydzil GA2ya 2 OO0RNBd &2 WSE =t b RA § 3 L.
PIK3CA the most commonly detected. RAS mutation clearance in ctDNA is associated witdriong
improvement of overall survival.
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PLCR®ROVENCS study: Prognostic value of gmsigery liquid biopsy
circulating tumor DNA in stage Itlolon cancer patients

Carmen Rubid f I NXgrid Frankef) Steven Ketelaats Sietske van NassiuSuzanna
Schrad, Lana Meiqafj Victor Velculescy Samuel Angiudli Andrew Georgiadts David Riley
Christopher Grecp Daan van den BrogkCornelis PufE  + S S NJ, $Miriam2Kdplpisah
Jeanine RoodhaitGerrit Meijet, Mark Sauseh Geraldine Vinké, Remond Fijneman

IThe Netherlands Cancer Institute, Dept of Patholog9epartment of medical oncology, University Medical Center
Utrecht, Utrecht UniversityJohns Hopkins University School of MedicitRersonal Genome Diagnostics (Labcorp),
5The Netherlands Cancer Institute, Dept of Laboratory Medicfdelius Centre, University Medical Centre. |,

“Amsterdam University Medical Centres, Location VU medical center, Department of Epidemiology and Biostatistics.,
Department of Research and Development, Netherlandgp@dransive Cancer Organisation

BACKGROUNIBurgery followed by adjuvant chemotherapy (ACT) is standard of care in stage Ill colon
cancer. However, only 180% of the patients truly benefit from ACT because 55% was cured by surgery
alone and 2830% develop recurrences despite ACT. Rasgery ciralating tumor DNA (ctDNA) is a
biomarker for minimal residual disease, which may facilitate stratification of stage Ill colon cancer patients
for ACT treatment decisions.

The aim of this study is to determine the prognostic value and clinical validity ecépagtry ctDNAesting
in stage Ill colon cancer patients.

METHODS236 stage lll colon cancer patients treated with ACT were included in the PROVENCS study.
Blood was collected prsurgery, possurgery and posACT. Tumeinformed detection of plasma ctDNA

was performed through integrated whole genome sequencing (W6&8yses of formalidixed paraffir
embedded tumor tissue DNA (80x), germline DNA (40x), and plasmfieeelDNA (30x). Outcome
measurement is time to recurrence (TTR).

RESULT®Results from 124 patients (median follow up: 31 months) show a worse TTR of-pti3ikine
patients [HR: 4.7, 95%CI: (2:8,8), p<0.001]. 64% of the ctDNA positive, and 21% of the ctDNA negative
patients experienced a recurrence. 40% of the patients exmerienced a recurrence were ctDNA positive
postsurgery.. TTR was significantly different per ctDNA status, with a shorter median TTR for ctDNA
positive compared to ctDNAegative patients (7.7 vs 13.1 months). Final results from the completicoh

with median follow up of 41 months will be presented in September 2023.

CONCLUSIONBostsurgery ctDNA detection by WGS is a strong prognostic biomarker in stage 11l colon
cancer patients. Importantly, part of the ctDNbsitive patients did not experience a recurrence and were
likely cured by ACT. Approximately 60% of the recurrencee wet detected by possurgery ctDNA
testing. Ultimately, the results of this study will be used to model and design a egDidAd interventional

trial in stage 1l colon cancer patients, to reduce futile ACT and its associated negatigfesitie
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KRAS and GNAS mutations in dele DNA and in circulating epithelial
cells in patients with intraductal papillary mucinous neoplasnts an
observational pilotstudy regarding the risk of progression to pancreatic
cancer

Christine Sophia Nitschké®> a I NR&2SMaka IRf Go&tz Jolanthe Kropidlowski Jakob R.

Izbickt, Klaus Pantél Faik G. UzunodiuHarriet Wikmah
1Department of General, Visceral and Thoracic Surgery, University Hospital Hebpiperporf2institute of Tumor
Biology, University Hospital Hambtigppendorf3Mildred Scheel Cancer Career Center

BACKGROUNIntraductal papillary mucinous neoplasms (IPMN) belong to the pancreatic cystic benign
neoplasms, of which some may progress into an invasive ductal pancreatic adenocarcinoma (PDAC). IPMNs
are further divided into main and branch duct IPMN. For main deigtN, malignant progression into PDAC

is about 4892% in lifetime.

Our study evaluates the suitability of KRAS and GNAS mutatefteeeDNA (cfDNA) and circulating
epithelial cells (CECs) as biomarkers for risk stratification in [IPMN.

METHODSW/e collected peripheral EDTA blood samples from patients who underwent surgery to remove
main duct IPMN (n=19) or patients who are under clinical surveillance for branch duct IPMNs (n=18). All
blood samples were processed for cfDNA isolation, before mirgened for KRAS and GNAS mutations
via digitaldroplet PCR. A sizmased cell separation system (ParsortixTM) was used to identify CECs.

RESULT®verall, KRAS mutations were found in 19% and GhA&ions in 22% of cfDNA. Among the
patients with main duct IPMNs, which qualified for a surgical removal, the detection of KRAS mutations
was 21% and of GNAS mutations 37%. Among the patients with branch duct IPMN, KRAS mutations were
observed in 17% an@NAS mutations in 6%. Especially GNAS mutations in cfDNA were significantly more
often observed in main duct compared to branch duct IPMN (p=0.042). Overall, 47% of main duct and 17%
of branch duct IPMN showed either KRAS or GNAS mutations in cfDNA.dohou, no CECs could be
detected.

CONCLUSION®: summary, especially the prevalence of GNAS mutations is higher in the group of main
duct IPMN patients who underwent surgegycompared to conservatively managed branch duct IPMN
whichreflects the correlation of the mutations with potential for increased malignant progression and its
potential to guide futuredecision making on surgery. The results of this preliminary -ptlady justify
future studies focusing on GNAS and on additidinaid biopsy markers.

« Evi Ulanidou, Universiy of Athens
= Hellonic Saciety of Liquid Biopsy
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Distribution and prognostic value of tumaoderived extracellular vesicles
(td-EVs) in different subtypes of metastatic breast cancer (MBC)

Eleonora Nicold?3 Laura Muno#Arcos, Paolo D'Amich Youbin Zharfy LorenzoGerratang,
Mara Serafirti Letizia Pontolillh Amanda StricklaridMaroua Mandi“, Nadia Bayoly Andrew
Davi$, Jeannine Donahdié Huiping Lify William Gradishdr Ami Shat Giuseppe Curigliaié
Carolina ReduZ#, Massimo Cristofanitlf

1Department of Medicine, Division of Hematole@gicology, Weill Cornell Medicirt®jvision of New Drugs and Early
Drug Development, European Institute of Oncology IRD€Sartment of Oncology and Hemafncology, University

of Milan,*Robert H. Lurie Comprehensive Cancer Center, Department of Médiimagology and Oncology, Feinberg
School of Medicine, Northwestern Universiepartment of Medical Oncology, Centro di Riferimento Oncologico di
Aviano (CRO) IRC@8ashington University in St. Louis School of Medicine

BACKGROUNIElevated tumoitderived extracellular vesicles (E€NVs) have been associated with poor
outcome in MBC patients however, their prognostic value within different BC subtypes is unexplored. This
study aimed to validate the prognostic role of tdEVs withinrmdi subset of BC.

METHODSTis study retrospectively analyzed 355 patients with MBC enrolled at Northwestern University

(Chicago, IL) between 2016 and 2021 (NU16BO06 trial). Baseline blood samples were processed using the

/ St {SINOKt &da2aidtSYT (KS 2 LISigd todadtomaiiodly endmerate WIEVE 2 TG g | N
[cutoff points: <20 (low), 28 @ OAYGSNNXSRAF S0 YR xyn O6OKAIKOBD® ! aa
(OS) was tested in the overall population (OvP) and in different BC subtypes.

RESULTShe distribution of patients by BC subgroup and the respectikEMd count is shown in Table 1.

The median OS for patients with low, intermediate, and high tdEVs were 45, 25 and 11 months respectively
(p<0.001). TdEVSs were significantly associated whrOnflammatory BC (p<0.001). No prognostic role

was observed among patients with invasive lobular BC (ILC) (p=0.56). Baseline tdEVs count was significantly
associated with OS in all biomarker subtypes of BC; among HER2+ BC patients who aateiVeR2

therapy (n=50, 72%) this difference was not statistically significant (p=0.45).

CONCLUSIONBShis study confirms the strong prognostic value of tdEVs in MBC. IBC had fewer tdEVs
compared to noABC, probably due to the predominant lymphatic spread of IBC, and their prognostic
significance is maintained. The tdEVs count is higher in ILC thamispeoialtype and a higher tdEVs
cutoff could be considered for ILC patients. The potential different implication in fH&R#e patients
receiving targeted therapy need to be further explored.

tdEV count
N('Iec‘;:)" pvalue | <20 2079 280 | Pvalue

Overall population (n=355) 20(3-105) 177 (50%) | 79 (22%) | 99 (28%)
Inflammatory Breast Cancer

Yes (n=83) 7 (3-43) 0.032 48 (58%) | 18(22%) | 17(20%) | 0.167

No (n= 258) 22 (4-132) 121 (47%) | 60(23%) | 77 (30%)
Histologic Subtype

Lobular (n= 47) 36(18-155) | 0.001 13(28%) | 17(36%) | 17(36%) | 0.002

NST (n= 257) 10 (2-84) 141 (55%) | 50(20%) | 66 (26%)
Biomarker Subtype

HR+ HER2- (n=187) 23 (3-149) 0.024 79(42%) | 48(25%) | 60(32%) | 0.016

HR- HER2+ (n=28) 5(1-32) 19(68%) | 6(21%) | 3(11%)

HR+ HER2+ (n=41) 5(2-62) 28 (68%) 4(10%) 9 (22%)

HR- HER2- (n=98) 19 (4-114) 51(52%) | 20(20%) | 27 (28%)




S 6SACTC T
~ =, » bt
Advances in- Clrculatm r“I'umor Cellsﬁ_ ;
“Liquid Biopsy and Precision Oncology: Where do we stand now”'

September 20-23, 2023 Skiathos Palace Hotel / Skiathos Island - Greece
R e e O i 0 TS, T B S LT S

OROANZERS:
« Evi Uanidou, University of Athens
« Mellonic Sackety of Liquid Blopsy

Session 4ACell Free miRNAs and E\$eptember 23rd, 2023, 09:000:00
04.2

Plasma microRNAs to choose the immunotherapy strategy in[PR X p s’z

NSCLC patients: introducing the Ark randomized clinical trial

Mattia Boeri, Claudia Proto
Fondazione IRCCS Istituto Nazionale dei Tumori

Advanced NSCLC patients showing {lastjing response to immune checkpoint inhibitors as single agent

(ICISA) were commonly observed especially among patients with RDxkp £ ® hy GKS 23G§KSNJ
combination of ICI and chemotherapy (ICI+CHT) represieatsest option for PEL1<50% NSCLC patients.

PDL1 as predictive marker is still suboptimal and additional tumor or host related factors might improve

patients stratification. In this respect, microRNAs released into the bloodstream by tumor, stromal and
hematopoietic cells, are promising biomarkers. We previously reported that the plasma microRNA
signature classifier (MSC) is able to indentify kigk patients (MS€1), who do not respond to KA

regardless of PID1 expression. Here we present the riéswbtained in a cohort of NSCLC patients treated

with ICtSA or ICI+CHT to evaluate the predictive value of MSCs and allowed the design of a prospective
clinical study.

Overall, 106 NSCLC patients treated in first line WitSIC(PE) ™M X p /&°2 ¥ -Lyf<45004) =319 o6 ICI+CHT

(all PBL1<50%, n=33) were included in the observational study. The plasma microRNA profile was
prospectively evaluated by RJPCR using custom madeiRCURYNA (Qiagen) plates or TagMan
microfluidic cards (ThermoFisher) containing probes for the 24 microRNAs of interest. The disease control
rate (DCR) was considered as primary-potht. The ARK trial (EudraCT n.282225334) was designed

and approed according to EU Clinical Trial Regulation 536/2014.

MSGH/PD[ M X p /&2 kHYPRL1€50% subjects treated with 48A showed a DCR equal to 20% and

25%, respectively. On the other hand, in M®2DL1<50% subjects treated with ICI+CHT the estimated

DCR was 75%. On the basis of these results we designedkiphdse Il study clinical trial, enrollingPD

[ MmxpmE> b{/[/ LIGASYyGa StAIA0ES F2NJ FANRG fAYyS GNBI
level is established and at least 26 M3 @atients are randomized 1:1 to receive-82 (controlarm) or

ICI+CHT (experimentaim). PBMC and, whenever available, tumor tissue samples are also collected at

multiple time-points for the characterization of immune subpopulations by multiplex ftgtometry, IHC

and digital spatial profiling.

In conclusion, MSE/PD] mxp /&2 b {/ [/ LI GASYyGa& I LIISFEN (2-SASYySTA
The Ark clinical trial will provide further insights in this regard.
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Diagnostic celfree miRNA Signatures Found in Plasma and Urine of

Sporadic Renal Cell Carcinoma Patients
Matias Bustos, Josh Gotlieh Suyeon Ryd Warren Allefy, David Krasrfe Timothy Wilsof
Jennifer Linehah Dave Hooh®

BSLINIYSYyld 2F ¢NryatldAaz2yltf az2f80dzZ N aSRAOAYSET { Ayl w2
Center (SJHCGE S LI NIiYSyid 2F ! NRf23A0 hyoO2f2383x {IAyld wW2KyQa /IyO
Center (SJHGE SLI NI YSy (i 2F DSy2YAO {SIjdzSyOAy3a /SyGSNE {IAyid w2
W2 Ky Qa |Sltu45xqu|sMJw\sslyu{ﬂw/{ud’zNH)\()l-t thdK2t2383 {FAYyld W2KyC
W2KyQa | SHEtGK /SyGSNI o{WI /0

BACKGROUNLThere has been a rise in the percentage of patients being diagnosed with renal cell
carcinoma (RCC). The main problem is the lack of routine diagnostic biomarkers for RCC patients. This
retrospective study aims to identify cdtee microRNA (cfmiR) sigmiges in urine and plasma samples that

can be utilized as biomarkers for the diagnosis of sporadic RCC patients.

METHODSNormal and tumor tissue, plasma, and urine samples (n=221) from 56 sporadic RCC patients
and normal healthy donors (NHDs) were profiled for 2,083 miRs using theGéadration Sequencing

based HTG EdgeSeq miR Whole Transcriptome Assay. DESeq2 (FEDR.2[).05) was performed to
identify differentially expressed (DE) miRs. The miR found were validated using the TCGA database. All
miRs/cfmiRs were assessed for specificity and sensitivity in all specimen types.

RESULTSVe first analyzed the RCC tissue samples and found several miRs DE. The top 10 most DE miRs
(miR106b-3p, MiR122-5p, MiR1555p, miR210-3p, MiR224-5p, miR34a5p, miR34a3p, miR592, miR

6295p, and miRB85-5p) distinguished RCC tissues from remotenmed kidney (RNK) or benign kidney

lesion (BKL) tissue samples. However, some of these miRs were identified as RCCspélifipaniRs

(e.g., miRL22-5p), while other miRs were specific for all the RCC histological subtyped@stikp, miR

6295p, and miRB85-5p). In addition, higher miR55-5p levels were associated with higisk metastasis

RCC tumors (>3 centimeters). All miRs found in RCC tissues were validated using the TCGA database. 66
cfmiRs found in plasma were consistently detected sighificantly upregulated in urine of RCC patients,

but not in the respective NHD biofluids. Compared to urine, plasma samples from RCC patients showed
higher concordance with RCC tissue samples. Specific cfmiRs were detected in urine and plasma,
demonstiating the utility of cfmiR for RCC detection. MiR75 was found upregulated in all tumors tissue,
plasma, and urine RCC samples compared to NHDs biofluids or RNK/BKL.

CONCLUSIONHis integrative study found diagnostic cfmiRs for RCC patients in urine and plasma; all of
which were detected in our RCC tissue cohort and validated using TCGA datasets. The cfmiR signatures
found in plasma and urine were shown to have diagnostic yfiit different RCC histological subtypes.
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Dramatic impact of blood collection tube and RNA purification method on

extracellular RNA transcriptomes

Jasper Anckaélt, Franciscd\vila Cobos?# AnneleenDecock? Philippe Decruyenaeté? Jill
Deled? Katleen De Pretéf, Olivier De Wevér, Jilke De Wilde* Bert Dhondt®° Thibaut
5 QK dz& ¥ EélineSEN@raert* Carolina FierfpHetty H. Helsmoortéf, An Hendri%®, Eva
Hulstaert-21% Jan Kostér ScottKuerstert®, Tim RMercert’8 Pieter Mestdagh?®, Annelien
Morlion!? Nele Nij3 Justine Nuyteri€, Annouck Philipprofittt2 Thomas Piofczyk Franco
PomasSoto-? Kathleen Schooté* Gary PSchrotH®, Olivier Tha¥1415 Eveline Vandekyndé-?,

JoVandesompele?® Tom Van Maerkért!®, Ruben VafPaemel?48 Kimberly Verniers?, Jasper

Verwilt?, Nurten Yigit?

OncoRNALab, Center for Medical Genetics, Department of Biomolecular Medicine, Ghent Utaséy Research Institute Ghent
(CRIG)3Laboratory of Experimental Cancer Research, Ghent Univel@gBI lab, Center for Medical Genetics, Department of
Biomolecular Medicine, Ghent Universt§iogazelle’Department of Pediatrics, Ghent University Hospi@&nter for Experimental
and Molecular Medicine (CEMM), Amsterdam University Medical Centers, University of Amst®elaantment of Hematology,
Ghent University Hospital?Department of Urology, Ghent University HospitdDepartment of Dermatology, Ghent University
Hospital,'!Lab for Experimental Surgery, Ghent Univerdipepartment of Gastrointestinal Surgery, Ghent University Hospital,
3Data Science Institute (DSI), Interuniversity Institute for Biostatistics and Statistical Bioinforrit&taf), Hasselt University,
“Department of Applied Mathematics, Computer Science and Statistics, Ghent UnitRatipnal Institute of Applied 8tistics
Research Australia (NIASRA), University of Wollond@iigmina, 1’Australian Institute of Bioengineering and Nanotechnology,
University of Queenslan&#Kinghorn Centre for Clinical Genomics, Garvan Institute of Medical Reséaegartment of Laboratory
Medicine, AZ Groeninge

BACKGROUNDhe use of bloodhased extracellular RNA (cékke RNA; exRNA) as clinical biomarker
requires the implementation of a validated procedure for sample collection, processing, and profiling. So
far, no study has systematically addressed the-gmalytical ariables affecting transcriptome analysis of
exRNAs. In the exRNAQC study, we evaluated ten blood collection tubes, three time intervals between
blood draw and downstream processing, and eight RNA purification methods using the sspptiédiel
minimum and maximum biofluid input volumes.

METHODSTEhe impact of these pranalytics on deep transcriptome profiling of both small and messenger

wb! FTNRY KSIfdKe R2y2NRQ L)X I a-¥lalytieaNariatfNeaxtatefylasd | &4 S A :
for interactions between a selected set of gaealytics, esulting in 456 extracellular transcriptomes.

Making use of 189 synthetic spike RNAs, the processing and analysis workflow was controlled.

RESULT®Vhen comparing blood collection tubes,-salled preservation tubes do not stabilize exRNA
well, and result in variable RNA concentration and sensitivity (i.e., the number of detected RNAS) over time,
as well as compromised reproducibility. We also docummlange differences in RNA purification kit
performance in terms of sensitivity, reproducibility, and observed transcriptome complexity, and
demonstrate interactions between specific blood collection tubes, purification kits and time intervals. Ou
results are summarized in 11 performance metrics that enable an informed selection of the most optimal
sample processing workflow for a given experiment.

CONCLUSIONB conclusion, we put forward robust quality control metrics for exRjMAntification
methods with validated standard operating procedures (SOPSs), representing paramount groundwork for
future exRNAbased precision medicine applications.

Abstract submitted on behalf of the exRNAQC Consortium. Authors are listed in alphabetical order.
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Extracellular vesiclalerived RNA profiling predicts melanoma response to

Immunotherapy
Elin Gray, Leslie Calapte Michael Clark Lidia Medhif LidiaWarburtor?, Aaron Beasléy
Adnan Khattak Michael Millward, Tarek Meniaw§; Jason WaithmanKatie Meehah

1Edith Cowan Universityfiona Staley HospitalThe University of Western Australf&ir Charles Gairdner Hospital,
STelethon Kids Institute

BACKGROUNBiomarkers that predict lonrtasting responses to immune checkpoint inhibitors (ICl) are
critical to improving the clinical outcomes of melanoma. Plasimdved extracellular vesicles (EVs) and
their capacity to carry tumouspecific molecular cargo coutgtrve as a relevant biomarker.

METHODSWNe carried out a retrospective discovery study in 17 melanoma patients with plasma samples
collected prior to commencing ICI with the affid1 antibody pembrolizumab. Patient radiographic partial

or complete response was determined by PET scans and lmas@®ERCIST criteria. PlasmadEived

wb! g+a aSldsSyOSR IyR GNIyYyaONARLIia SYNAROKSR Ay NBaLR
were developed for orthogonal validation and further validation of the gene signature in an independent

cohort of 28 melanoma patients treated with ICI.

RESULTSranscriptome analysis of circulating EVs identified a set of 21 genes associated with response
to treatment. The gene signature was validated in an independent cohort of 50 melanoma patients using

custom gRIPCR assays. ROC curve analysis demonstraigt predictive value for the gene signature in

the validation cohort with an AUC of 0.94, sensitivity 92%, specificity 98% and positive predictive value of
98%. Notably, gene ontology analysis associated this gene signature-aéth &tivation.Similar genes

have been previously reported to be upregulated in tumour tissues of melanoma, lung cancer and renal

carcinoma patients responsive to ICB and found to be associated with the presence of intratumoral tertiary

lymphoid structures.

CONCLUSIONSverall, our preliminary results highlight H¥rived RNA profiling as a new opportunity
for a liquid biopsy to predict response to ICl and potentially guide treatment deaisaking in melanoma.
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A multiparameter liquid biopsybased approach allows longitudinal
tracking of cutaneous melanoma dynamics and early resistance to

treatment

Maria Chiara Scaihi Cristina Catonj Cristina PoggiadaJacopo PigozZplLuisa Picciiy Kevin
Leoné, llaria Scarabelfp Antonella Facchinettf, ChiaraMenin!, Lisa Elefantt, Stefania
Pellegrint®, Valentina Aleotti Riccardo Vidotth Francesca SchidyiAlessio FaboZziVanna

ChiarionSilent, Antonio Rosatb®

lIImmunology and Molecular Oncology Unit, Veneto Institute of OncologiROES0Oncology Unit 2, Veneto Institute

of Oncology, IOMRCCSDepartment of Surgery, Oncology and Gastroenterology, Oncology Section, University of
Padova,*Familiar Cancer Clinic and Oncoendocrinology, Veneto Institute of OncologiRGO$Oncology Unit 3,
Veneto Institute of Oncology IOGRCCS

BACKGROUNMelanoma heterogeneity is an obstacle in metastatic disease management. Although the
advent of targeted therapy has significantly improved patient outcome, the occurrence of resistance
makes monitoring of the tumor genetic landscape mandatory. Liquiddyicpuld represent an important
biomarker to track the evolution of the disease in real time. Thus, we aimed to correlate liquid biopsy
dynamics with treatment response/progression by devising a multiplatform approach applied to
longitudinal moritoring.

METHODSWe exploited Next Generation Sequencing (NGS), digital PCR, and CellSearch platforms to
analyze circulating tumor DNA (ctDNA) trend and circulating melanoma cell (CMC) count, together with
their customized genetic and copy number variation analysis. Pipeoach was applied to 50 samples

from 17 stage IV melanoma patients treated with BRAF/MEK inhibitors, followed up to 24 months.

RESULTBRAF mutations were detected in the plasma of 82% of patients. There was a significant
difference in ctDNA amount at baseline in responders versusresponders/early progressing patients
(p=0.039). Moreover, a cuiff able to discriminate complete/padl responders from nomesponders was
identified. The cutoff was also able to discriminate early progressing patients independently from the type
of response (p=0.035). Undetectable BR#Hant ctDNA at the first treatment observational point
correlated wih best overall survival (OS) (p=0.024), and lack of BRA&nt ctDNA clearance up to the

first 6 months of treatment correlated with neresponse or early progression (p=0.015). Single nucleotide
variants (SNVs) known or suspected to confer resistance wentified in 60% of patients. The sensitivity

and specificity of the custom NGS panel were 96% and 100%, respectively, for MAFs down to 1%
(PPV:100%, NPV:89%). Moreover, the number of baseline cfDNA SNVs correlated with progression free
survival (PFSp=0.041). Finally, CMCs confirmed to be a prognostic biomarker, as the presence of 1 or
more CMCs correlated with worse PFS (p=0.001) and OS (p=0.003).

CONCLUSIONEhis work provides proedf-principle of the power of this approach and paves the way for
a validation study aimed at evaluating early ctDiiAded treatment decisions in stage IV melanoma. The
NGShased molecular profile complemented the analysis of &ai¢nd and, together with CMC analysis,
revealed to be useful in capturing tumor evolution.
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Ovarian cancer detection in homeollected cervicovaginal samples and

urine

Birgit Wevet? Mirte Schaafsme®, Maaike Bleekér, Yara van den Burgt Rianne van den
Heldef23 Christianne Lok Frederike Difi’, Ymke van der P&l Florent Moulieré? Norbert
Moldovart? Nienke van TrommglRenske Steenbergeh

1Amsterdam UMC, location Vrije Universiteit Amsterdam, Department of Pathology, Amsterdam, The Netherlands,
Amsterdam, The Netherlandancer Center Amsterdam, Imaging and Biomarkers, Amsterdam, The Netherlands ,
Amsterdam, The Netherland\ntoni van Leeuwenhoek/Netherlands Cancer Institute, Department of Gynecologic
Oncology, Center of Gynecologic Oncology Amsterdam, Amsterdam, The Netherlands, Amsterdam, The Netherlands,
4Amsterdam UMC, location University of Amsterdam, Department of Pathology, TierIkieds, Amsterdam, The
Netherlands

Background

Ovarian cancer is the deadliest gynecological malignancy worldwide, mostly due to frequent diagnosis at
late-stage. Simple and neinvasive methods for earlier and accurate detection are urgently needed. Here,
we explored whether ovarian cancer can be d#&sl in homecollected urine and cervicovaginal self
samples, and cliniciataken cervical scrapes by DNA methylation and copy number analysis.

METHODS

A total of 428 samples (horredllected urine and cervicovaginal sefmples, and cliniciataken cervical
scrapes) of 110 healthy controls and 54 patients with benign (n=25) or malignant (n=29) ovarian masses
were analyzed. Different urine fractions weexamined (full void urine, urine supernatant, and urine
sediment). All samples were tested for nine methylation markers by quantitative methyisgpiecific PCR.

Copy number analysis was performed on a subset of urine samples (n=25) by shallowgariatee
sequencing.

RESULTS

Three markers were significantly elevated in full void urine of ovarian cancer patients as compared to
healthy controls (p=0.008.022) of which two were also discriminatory in cervical scrapes (p=0.00%).

A significant difference between benign andlignant ovarian masses was observed for one marker in the
urine sediment (p=0.024). Methylation levels in cervicovaginalsseifples did not discriminate between

the groups. Copy number changes were identified in 17% of urine samples.

CONCLUSIONS

This study provides first proof of concept that urine yields increased methylation levels of ovarian-cancer
associated genes and contains ovarian caitegived DNA as demonstrated by copy number analysis. Our
findings encourage further development of ueibiomarkers for ovarian cancer detection.
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Detecting circulating tumor DNA in whole blood samples and dried blood

spots from cancer patients

Maria Neofytot?, Dr Angela A?, Dr Constanza Lino%3iDr Wendy Coopéf, Dr Hui Zhat?,

Dr Christopher Smittt, Dr Davina Galé, Prof Rebecca C FitzgefaldDr Simon Pacéy, Dr
Richard Bairtf, Pippa Corri&®, Dr Amit Roshart, Prof Nitzan Rosenfeld

1Cancer Research UK Cambridge Institute, Cambridge, United Ki@doroer Research UK Major Centre
Cambridge, Cancer Research UK Cambridge Institute, Cambridge, United K#ggartment of Oncology,
University of Cambridge, , United KingddBepartment of Plastic & Reconstructive Surgery, Cambridge University
Hospitals NHS Trust, Cambridge, United Kingdgar]y Cancer Institute, Department of Oncology, Hutchison
Building, , Cambridge, United Kingdom

Background:Liquid biopsy efforts to detect circulating tumor DNA (ctDNA) have focussed on plasma

derived from the blood of cancer patients. Plasma collection requires several milliliters of whole blood in

EDTA tubes, trained personnel, and specific equipment tatisdhe plasma priortey nc / G S Y LIS NI { dzN.
storage. Plasma extraction is done within a few hours to avoid genomic DNA contamination and can only

be delayed, up to 14 days, using specialised collection tubes but comes at an additional costr&heref

isolation of highquality cfDNA is both timeonsuming and costly. Here, we explore the possibility of

detecting ctDNA in whole blood and dried blood spots from cancer patients without the need for plasma
extraction.

Methods: We identified archival blood samples collected >10 years ago from melanoma patients. DNA was
extracted from various volumes of whole blood ranging from 1ml down to 50ul (representing a drop of
blood). To investigate the potential of directly detecting Mt®in dried blood spots we collected finger

prick samples from patients with several latgage cancers. Libraries generated from extracted DNA were
submitted for pairedend, shallow whole genome sequencing (SWGS). UsHmplse bioinformatic
pipelines, ve analysed sWGS data for somatic copy number aberrations (SCNAs) and compared to data
from tumour tissue from the same patient. An estimate of tumour fraction (TF) was derived from
iChorCNA.

Results: We detected SCNASs in archived whole blood reflective of the copy number alterations in matched
plasma cfDNA and tumor tissue. In addition, analysis of ctDNA levels in serially collected dried blood spots
during treatment revealed changes in THeefing tumour progression or response.

Conclusion:Our data show that ctDNA can be detected from whole blood without plasma extraction in
advanced cancers and opens the potential for detecting tumor DNA in any archived blood collection. In
addition, our finding of ctDNA in finger prick samples from capegients holds substantial promise as a
minimally invasive diagnostic method in minimal residual disease and monitoring treatment response.
Compared to existing protocols based on plasma cfDNA, the proposed process is novel, simple, does not
need a phlebotomist, and requires minimal volume of blood.
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Validation of extracellular vesicle RD1 and radiomics model for
prediction of durable response to immunotherapy in patients with

advanced norsmall cell lungcancer

Diego de Miguel PereZ Priyadarshini MamindfaMurat AR, Alessandro Rus3§ Vishal
Peddagangireddy Mehmet E By Serafettin Zenkih Muthukumar GunasekardnLuis Lara

Mejia®, Francesco BuefhiFeliciano Barroh Sunjay KaushalAndres F CardofaAung Naing
Vincenzo AdanfoOscar Arriefa Rivka R ColénChristian Rolf@

1Center for Thoracic Oncology, Tisch Cancer Institute, Icahn School Of Medicine At Mount Sinai, New York, United
States2Marlene and Stewart Greenebaum Comprehensive Cancer Center, University of Maryland School of Medicine,
Baltimore, Unites StatedJniversity of Pittsburgh Medical Center, Pittsburgh, United Sté#esdical Oncology Unit,

A.O. Papardo & Department of Human Pathology, University of Messina, MessinaTJ liahacic Oncology UniE,
Lyadaddziz bl OA2y It RS [/ I yicodwoRdular DpcblogydndBiology SysterasReskaite OA (& X
Group (Fox G), Universidad El Bosque, Bogota, Colombjzartments of Investigational Cancer Therapeutics, The
University of Texas MD Anderson Cancer Center, Houston, United States

Background: Immunecheckpoint inhibitors (ICls) showed unprecedent efficacy in the treatment of
patients with advanced neamall cell lung cancer (NSCLC). However, not all patients manifest clinical
benefit since tissue RD1, the standarebf-care biomarker, has lowredictive accuracy. RDL is also
expressed in plasma extracellular vesicles (EVs), where it can also inhibit thengotimmune response

or bind to specific ICIs antibodies in the circulation. Furthermore, radiomics consist in the apélysis
computerized tomography (CT) images into quantitative data to understand tumor heterogeneity and
microenvironment. Here, we aimed to validate the role of these minimally invasive biomarkers at
predicting the response to ICIs in patients with NSCLC.

Methods: Three cohorts of patients were enrolled, cohort 1 included 27 patients receiving ICls, cohort 2

with 17 patients undergoing ICls + chemotherapy (ChT), and cohort 3 with 13 patients treated with ChT.

Plasma samples were collected before treatment and dtc3icle, EV were isolated by ultracentrifugation,

andEVPD m Reéy Il YA-Kjwas gndlyzed bySmmunoblot. A total of 400 radiomic features were

evaluated in target and notarget lesions in baseline CT scans. Durable responses were assessEd i
scansatthe GNBI GYSyd 0O0edtS o6umumpo $6S8S1a0 dzaAy3a wo/L{¢ &

Results:L y ONXB | & SIR dyrirgy#reatmBnt were associated with to ICls (cohort 1 & 2) but not to
response to ChT (cohort 3). Combination with radiomics improved the predictive accuracy particularly in
cohort 1 (Figure 2). These biomarkers outperformed tissDd.P and were unspecific for response to
Docetaxel. When all patients receiving ICls were evaluated;NiBrit LJ12 Y RSNE & K 2-1StR KA I K
Radiomics (p=0.002) while those undergoing chemotherapy showed no differences (p=0.199). Moreover,
IClpatig 1 & 6 A (K -KIA+=R&diomidsishowes higher tumor change during treatment (p=0.002)

while tissue PEL1 was not associated with tumor response or change in lesion size (p<0.05) (Figure 3).

Conclusions¢ KS&aS NBadzZ 64 aK26SR @It ARIGSR1L&DadBEsGS 2F (K
a highly accurate minimaliyjwasive biomarker for predicting response to ICls. This multiparametric

approach outperformed the current standawf-care tissue PID1 and showed promising potential for the

stratification of patients to receive ICls.
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Paracrine interactions between Cancassociated fibroblasts (CAFs) and

colorectal Circulating Tumor Cells (CTCs)

Jihane BoubakeVWitre'?, Guillaume Belthiér Nolwenn Barbi¢Z ! Y RNE O / S®&NE DA . 2 NR ¢
Julie Pannequin

1Physiology and Cancer Department, Signaling, Plasticity and cancer, Functional genomic InstituBAGGF),

discovery,3¢ dzY2 NJ aA ONBRSY OANRYYSYSyid |yR wSaradlyO0S G2 GNBIFGYS
Montpellier (IRCM)

Circulating tumor cells (CTCs) are tumor cells that shed from the primary tumor and intravasate into the
peripheral blood circulation system in order to further invade distant organs to form metastasis. Previous
studies have demonstrated that CTCs do mavél in the bloodstream alone, but rather are accompanied

by clusters of immune or stromal cells such as platelets cells or cancer associated fibroblasts (CAFs). CAFs
are a complex and abundant cell type within the tumor microenvironment involved inrtivetly, invasion,

and chemoresistance of cancer cells. This collective migration unit enhances tumor cell survival and
colonization in distant organs.

The aim of the present study is to decipher the paracrine interactions between CAFs and colorectal CTCs
in vitro. To do so, a conditioned medium (CM) has been collected following a 48buttee of CAF and

patient derived CTC. Viability/toxicity, apopts assays as well as phenotypic characterization have been
performed following incubation of CM with CTCs. A secretome of the CM has as well been performed to
identify novel secreted candidates involved in the interaction between CAFs and CTCs.

Our results demonstrate that CM significantly improves CTC viability and has no effect on apoptosis.
However, CM decreases significantly cancer stem Cell (CSCs) properties (high in CTCs). These results
suggest that CTC phenotype could be modified from @s@genitors (high proliferative capacity). A

CSC fate assay confirmed this hypothesis. Finally, amongst all the proteins detected, the secretome analysis
enabled us to identify an interesting candidate: Stanniocalcin (STC2), a glycoprotein hormaitedes:

a regulator of malignant tumor progression and presented as a potential candidate to trigger metastasis.
Further experiments are needed to decipher CTC phenotype changes, from CSC to progenitor, and to
evaluate the impact of STC2 on CTC sun@adrall, this study paves the way to decipher key interactions
between CTCs and other population of the tumor microenvironment, namely the CAFs.
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Circulating cancemssociated fibroblasts in prostate cancer patients

Richell Booijink, L.W.M.M. Terstappért, Jaco KraahJohnMartens’, Ruchi Bansal

ITranslational Liver Research, Medical Cell BioPhysics, University of TADeptment of General, Visceral and

Pediatric Surgery, HeinridhSAy S | yABSNBRAGE X ! y A3DEpdidEmeni &f Medka Wcdldgy, 5 N&a St
Erasmus MC Cancer Institute, University Medical Center Rotterdam

BACKGROUNDSolid tumors heavily depend on their tumor microenvironment (TME) for tumor
progression and growth. In prostate cancer (PCa), the most abundant cell type in the TME is cancer
associated fibroblasts (CAFs), which highly influence tumor progression, invdsignresistance and

metastasis. In the field of liquid biopsies, many studies focus on the important role of circulating tumor

cells (CTCs) in tumor progression and metastasis. Given the dependency of PCa cells on their surroundings,

we hypotesized the presence of fibroblastsesides CTGsn the circulation of prostate cancer patients.

Therefore, in this study, we explored the presence of circulating CAFs (cCAFs) in Diagnostic Leukapheresis

(DLA) products obtained from metastatic castrgitio y I O@S LINRaGF S OFyOSNI oY/ bt/

METHOD!/ bt / LI G§ASYyG&a 6AGK x o [/ ¢/ LISNI TtTdp Y 2F of 22R:
included for DLA. CTCs and cCAFs were enumerated in DLA aliquots of 2*10e8 cells in 18 mCNPC patients.
CTCs were enumerated using CellSearch and cCAFs bysdkrmre activated cell sorting (FACS) after
immunofluorescence labeling with Fibroblast Activated Protein (IA&R), epithelial adhesion molecule

(EpCAMPE and CD4BITC.

RESULTE&TC ranged from®463 (mean 610, SD 1753) and cCAF defined as FAP+ EpO#8from 25

793 (mean 314, SD 198). cCAF showed morphology consistent with fibroblast phenotype and were stained
positive for the fibroblast markers collagen 1 and vimentin. lA@GAF were sorted using FACS and
characterized for collagen 1 secretion after 24 hours of activation using transforming growth factor beta

(TGHF 0d ! RRAGAZ2Y I ffex 6S | ylI f- éahgBdirom g% (nean\ed, SIR 108)! t b9 LY !
and FAPEpCAMCD45+ from %618 (mean 677, SD 1270), where we saw distinct differences in cell
morphology between the three subtypes. Interestingly, only FAP+EpCBAb+ cells correlate with CTC

ydzYo SNJ 6wy ' nddpmL o

CONCLUSION®his study suggests the presence of circulating fibroblasts in mMCNPC patients. However,
further analysis of these cells is needed to evaluate their appearance in amatgbed controls to
elucidate their function and whether or not they have genetic abBans similar to the tumor cells.
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Elucidating the role of circulating tumor microembdICTM) applying organ

on chip technology and in vitro models of homand heterotypic CTM

a4 CFoSNE al NI 2g Kirste2HRofidhan{ SOSNAYS [ S DI Oz
1Applied Microfluidics for BioEngineering Research, Faculty of Electrical Engineering, Mathematics and Computer
Science

BACKGROUNRRnly an infinitesimal fraction of CTCs is successful in establishing metastasis due to their
exposure to sheastress, loss of communication, clearance by the immune system and poor ability to cross

blood vessel walls. CTMs (circulating tumor microembetifsisting of tumor cells and supporting cells

like immune cells, platelets, and fibroblasts, have a higher metastatic potential (1) since they are better

equipped to survive in the circulation and cross the endothelial barriers. However, because CTMs are
extremely rare, elucidating mechanisms by which they survive blood flow and possibly benefit from the

presence of supporting cells, is challenging.

METHODSTo0 gain more knowledge about CTMs and how their composition helps them survive in blood
flow and cause cancer spreading we prepare artificial CTMs with tailorable compositions. Next, we perfuse
them in a microfluidic platform that mimics the bone vascutatto eventually investigate the role of each

cell type in supporting and protecting CTCs in the circulation, during interaction with endothelial cells, and
extravasation.

RESULT&tomo- and heterotypic breast cancer CTMs, containing only breast cancer cells arulitiure

with human mammary fibroblasts or neutroptiike cells (figure 1) with characteristics similar to those
found for in vivo CTMs were produced. Characterizatbrthese CTMs lead to new insights into the
adhesion proteins involved and the role neutrophils play in stimulating epithelial mesenchymal transition
(EMT) in CTMs. A novel continuous perfusion system was designed and employed to characterize the
survival and changes (EMT) of horaad heterotypical CTMs.

CONCLUSIONSVe established a novel technique to create artificial CTMs, with exact and tunable
composition, which enables us to study their behavior in flow and interactions with a bone endothelium.
Our research will ultimately lead to a better understanding of thie @f (components of) CTMs, which is
essential to identify new potential therapeutic targets.

1. Aceto N, et.al. (2014) Circulating tumor cell clusters are oligoclonal precursors of breast cancer
metastasis Cell 158(5) 1141122

Figure 1: Artificial circulating tumor microemboli. A) homotypical MCB) Heterotypical MCF with
single H60 neutrophil; C) Heterotypical M&F neutrophil 1:1.

CD-11b
(HL-60)

Yt [ A 3T NP L T EK T e
ST oot IV e SR SR AT SN e R O (PSSR
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TTLL11 induced tubulin glutamylation promotes metastatic phenotypes
Keyata Thompsoh Julia Jy Chencherdandle?, Katarina CharigMakenzy Mul, David Annis

Megan Stembergéy Darin Gilchrist Giuliano ScarcélliStuart Martir, Michele Vitold
1University Of Maryland Baltimor&Jniversity Of Maryland

BACKGROUNDubulin posttranslational modifications (PTMs) can selectively control microtubule (MT)
stability and/or MTFinteracting proteins to have significant effects on cell function and behavior. One such
PTM is glutamylation which is generated by the enzymatditeon of one or more glutamate residues as
branched peptide chains to thei©S N A y I £ iR kib¥ilini2Vhile dther tubulin PTMs including
detyrosination and acetylation are elevated in patient tumors, associated with poor progaogdiare
support mechanisms of tubulidriven microtentacles (McTNs) which promote metastatic phenotypes, the
impact of tubulin glutamylation in cancer is unknown. Since tubulin PTMs can shift the dynamic balance of
MT and actomyosin networks, this projaests the hypothesis that tubulin tyrosine ligallee 11 (TTLL11)
induced tubulin glutamylation enhances cell metastatic phenotypes.

METHODSThis study uses a combination of bioinformatic analysis, TTLL11 inducible cell lines, Western
blot analysis and immunofluorescence. We use our tethering chip technology to secure detached cells,
mimicking circulating tumor cell (CTC) environment, in plaremicroscopic analysis and Brillouin
microscopy to measure cellular stiffness of detached cells.

RESULTSthere are 9 mammalian tubulin tyrosine ligd#® (TTLL) glutamylases and 6 cytosolic
carboxypeptidases (CCPs). However, our bioinformatic analysis shows only the overexpression of TTLL11
in ERnegative and triplenegative breast cancers (TNBC) signifigacorrelates with a worse patient
survival. We also shown the overexpression of TTLL11 in multiple cell lines induces tubulin glutamylation,
promotes microtentacle formation, and shifts cellular stiffness.

CONCLUSIONBxcess tubulin glutamylation stiffens MT filaments which can shift the dynamic equilibrium
of MT growth, assembly and association with other cytoskeletal filaments (ie, actin, intermediate
filaments), impairing necessary structural interaction. We haeeipusly shown that an increase in MCTNs
correlates with a lower cellular stiffness, and in most cancers, including breast cancer, a lower cell stiffness
correlates with higher cell motility, enhancing metastatic potential. This study isr8tddi show tubulin
glutamylation enhances McTNs and lowers cellular stiffness.
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Tubulinrbased microtentacles aid in heterotypic neutroph@TC

interactions

Julia J&%? Keyata ThompsdnMegan Stembergé?, Michele Vitold+®, Stuart Martirt-2456

IMarlene and Stewart Greenebaum Comprehensive Cancer Center, University of Maryland School of Medicine,
2Graduate Program in Molecular Medicine, University of Maryland School of Medi@reduate Program in
Biochemistry and Molecular Biology, University of Maryland School of MedRegartment of Physiology, University

of Maryland School of MedicineDepartment of Pharmacology, University of Maryland School of Med#timited

States Veterans Affairs, VA Maryland Health Care System

BACKGROUNRirculating tumor cells (CTCs) travel through the vasculature to seed secondary sites and
serve as direct precursors of metastatic outgrowth for many solid tumors. Heterotypic cell clusters form
between CTCs and white blood cells (WBCs) and recent stregfert that a majority of these WBCs are
neutrophils in both patient and mouse models. Our lab discovered that CTCs produce -hdméih
protrusions, microtentacles (McTNs), which promote reattachment, retention in distant sites during
metastasis and formation of tumor cell clusters. Neutrop@ifC clusters help CTCs survive the harsh
vascular environment to promote successful metastasis, however, the specific mechanism of this
interaction is not fully understood.

METHODSHL-60 cells transfected with B& were differentiated using 1.3% DMSO into neutrophils,
confirmed by flow cytometry, and used on day 7 for all experiments. TetherChip, a microfluidic device
patented by our lab, was used to visualize and quantify McThidton and clustering efficiency. The
XCELLigence system was used to measure and quantify all migration and attachment assays. Neutrophils
were isolated from whole blood of mice using red blood cell lysis buffer and tethered onto TetherChips.

RESULTSJtiIizing TetherChip technology, we found that mature neutrophils also produce McTNs
O2YLIR&ASR 27F RS(e&NER &tabylin &n8 Wmehtiyl. Neutroptsl METNS aid $Phehotypes
associated with metastatic behaviors such as cluster formation, nidgraand reattachment, which were

all suppressed with the FRapproved tubulindepolymerizing agent, Vinorelbine. €alturing neutrophils

and tumor cells increased migration compared to each cell type individually.

CONCLUSIONETeneutrophil clusters are known to have higher metastatic efficiency, and by
demonstrating for the first time that neutrophils also form McTNs, we reveal a new possible mechanism
for how neutrophils interact with CTCs. Taken together, this work highligpait targeting microtentacles

on neutrophils to inhibit cluster formation or disrupting existing clusters with -Bpgroved anti
microtubule therapies could significantly reduce metastatic phenotypes to improve patient prognosis and
yield mae successful clinical outcomes.
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| @ RNR 3 Sy LIS NRtibaliR &tyrasind&tioz@idacetylation and
impacts CTC metastatic phenotypes of microtentacles, clustering and

reattachment

Megan Stembergér Julia Jy§ KeyataThompson, Trevor Mathia§ Michele Vitold+® Stuart
Martint-23:56

1Graduate Program in Biochemistry and Molecular Biology, University of Maryland School of MéGicdeate
Program in Molecular Medicine, University of Maryland School of Medi#iferjene and Stewart Greenebaum
Comprehensive Cancer Center, University of Maryland School of Metii@partment of Physiology, University of
Maryland School of Medicin€Department of Pharmacology, University of Maryland School of Mediéingted
States Department of Veteran Affairs, VA Maryland Health Care System

BACKGROUNReactive oxygen species are highly elevated in the breast tumor microenvironment.
Hydrogen peroxide (H202) production is implicated in the mechanism of action of many existing
chemotherapies, however preclinical and clinical studies have establishedbtibal microtubule
stabilization increases the presence of circulating tumor cells (CTCs). Several lines of evidence suggest
H202 mediates breast carcinogenesis and metastasis, though the molecular mechanism is poorly
understood.

METHODSH202 treatment effects were studied in MCF10A, MCF7 and-MB£31 cell lines using
immunoblotting, immunofluorescence, and cell viability assays. TetherChip technology was utilized to
capture freefloating cells for analysis of microtentacle formatiamdecomposition by blinded scoring and
immunofluorescence. Cellular reattachment was examined using the xCelligence system, and cell
clustering efficiency using TetherChip. Calcium signaling experiments were performed using the
FLEXStation plateader, fluorescence microscopy, and immunoblotting.

RESULTOneK 2 dzNJ G NBF GYSyid 6AGK wHwpn>a | vHhu NBBuixt 6§SR Ay
detyrosination and acetylation. H202 induced the formation of tubblised microtentacles in MCF10A

and MDAMB-231 cells, which were enriched in detyrosinated and atefylS-Ribulin. However, the

H202induced microtentacles did not functionally promote metastatic phenotypes of cellular
reattachment or homotypic cell clustering. Mechanistically, H202 treatment led to a significant, dose
dependent elevation ofytoplasmic calcium in MCF10A cells. H20Z R dz&@ubutin posttranslational

modifications were found to be dependent on calcium, as the effects were abrogated by calcium chelation.

CONCLUSIONSetyrosinated and acetylateeh -tubulin are established poor prognostic markers in breast

cancer. We report here that elevated H202 in the tumor microenvironment likely contributes to
YAONRBGSyYyGF Ot S F2NXI (A 23ubulinknedfidaibiis, ahd/dBmadstiatedoytheXidt  KSa S
time that microtentacle formation can be separated from the functions to promote reattachment and
clustering. In line with previous mechanotransduction studies, we report that H202 induces an elevation

of cytoplasmic Ca2+, revealing a potential mechanism for how deregulated signals in the primary tumor
microenvironment may facilitate adaptation of cancer cells to ignore mechanical signals and efficiently
metastasize as CTCs.
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Prolonged Effect of Hypoxia in Breast Cancer Cells

Aidan Moriarty?2 Oihana Iriond®®, Desirea Mecends, Yilin %3 RemiKlotZ?2 Yonatan
Amzaleg?® Min Yu-23

1Department of Pharmacology, University of Baltimore School of Medifepartment of Stem Cell Biology and

Regenerative Medicine, Keck School of Medicine of the University of Southern Cad@@idNorris Comprehensive
Cancer Center, Keck School of Medicine of the University of Southern California

Metastasis is the main cause of tura@lated mortality in breast cancer patients. Improving our
understanding of the metastatic cascade is imperative to improve patient outcomes. Circulating tumor
cells (CTCs) are critical players in the metastatic casd@@iCs are shed from primary and metastatic
tumors into the circulation, where a small subset of metastasttating CTCs will go on to colonize distant
tissues and form new metastases. The molecular mechanisms that promote survival through the harsh
conditions of the circulatory system in this subset of CTCs are still not well characterized, although research
indicates these cells have acquired adaptive properties induced by factors in the tumor microenvironment
(TME), including hypoxia. However, prasdiypoxia research has primarily focused on signaling changes
that occur when cancer cells are in the hypoxic TME and does not account faetanghanges that may

occur once cancer cells-enter normoxia, such as when they metastasize. Our researgdtient-derived

CTC lines has indicated that certain transcriptional changes are maintained after cells leave hypoxia, and
that these posthypoxic cells maintain a higher metastatic potential compared to cells not exposed to
hypoxia. Taking an ubiased @proach to define changes in hypoxdaposed breast cancer cells upon
reoxygenation, we performed bulk RMeq on a luminal breast cancer cell line, MCF7, and a basal breast
cancer cell line, MDMB-231, in various oxygen conditions over time. We found thaubset of genes

that were differentially expressed in hypoxic conditions were maintained aswugownregulated after
OStta 6SNB NB2Ee3ISyl SR AYyRAOIGAY3 | cosing® EAO Y S)
understand the epigenetic changtsat may be responsible for this hypoxic memory, along with functional
assays to understand the consequences of hypoxic memory in CTC biology and metastasis. Finally, we have
designed a dualeporter hypoxiatracking system to validate our findings in aivThis research will
improve our understanding of the prolonged influence of hypoxia on metastatic potential of CTCs in breast
cancer patients and has the potential to inform future therapeutic strategies.
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Circulating tumor cells and rapid lung metastases in novel TNBC in vivo

model.
Lucia Kuceroveg, Jana Plava Svetlana Miklikova

ITranslational Research Unit of the NCI and the Faculty of Medicine, Comenius Um@amsigr Research Institute,
Biomedical Research Center SAS

BACKGROUNIDDetastatic dissemination remains the main reason for high cancer mortality of women
diagnosed with breast cancer. Even though tumour cell dissemination via circulating tumour cells (CTC)
which are released from the primary site is very ineffective procgistant metastases appear in 46% of
triple-negative breast cancer (TNBC) patients corresponding to the disease aggressiveness. Laboratory
models for functional testing which mimic the spread of metastatic cells are needed for efficient
investgation of the underlying mechanisms and therapeutic intervention.

METHODS: Human fluorescently labelled TNBC cell line MBDB231 was used to inject
immunocompromised mice. Tumour cells from lung metastases were isolated, propagated and repeatedly
injected intravenously. Subsequently, metastatic cells from lungs and circulatmgur cells were
detected and analysed.

RESULTS$tere, we describe novel isogenic variants LMC3 and CTC3 of TNBC model cell IMB-REIA

No significant changes were detected in proliferation, cytoskeletal organization or chemoresistance in

newly derived cells. However, these variants have increas@gtation potential, altered expression

profiles, and elevated tumorigenic potential. We observed upregulation of MMP9 and downregulation of
CDH11, CST7, CXCR4 and TNFSF10 gene expression from in the Tumour Metastasis Gene Array. We
identified 5 wpregulated genes COL6A1, COL6A2, MMP9, SPARG; &%P11 downregulated genes

ADAMTS1, COL12A1, COL15A1, COL8A1, ECM1, FN1, ICAM1, ITGB5, MMP11, THBS1 and THBS2 in Human
Extracellular Matrix and Adhesion Molecules Array. Moreover, cell line CTCH igadiuces metastases

in the lungs and bone marrow, as confirmed by histological examination, and detectable viable circulating
tumour cells in the blood within-8 weeks post inoculation as confirmed by {sadl imaging.

CONCLUSIONNhis model enables rapid in vivo screening of candidate strategies limiting CTC levels in the
blood thus potentially decreasing metastatic dissemination. It may be exploited for mechanistical studies
to unravel molecules and signalling pathways contriogitio CTC presence in the blood and hence tumour
dissemination.
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Subpopulations of CTCs in metastatic breast cancer patients with different

metastatic sites
Evgeniya Grigoryevd, Luibov' Tashireva® Marina Zavyalova Nataliya Popova Viadimir

Perelmute?

1The Laboratory of Molecular Therapy of Cancer, Cancer Research Institute, Tomsk National Research Medical Center,
Russian Academy of Scienc@8)e Laboratory of Molecular Oncology and Immunology, Cancer Research Institute,
Tomsk National Research Medical Center, Russian Academy of SéiEned3epartment of General and Molecular
Pathology, Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy dfT8eiences,
Department of Chemotherapy, Cancer Research Institute, Tomskale®esearch Medical Center, Russian Academy

of Sciences

BACKGROUNRi rculating tumor cells (CTCs) represent a phenotypically heterogeneous population, with
significantly higher numbers in patients with advanced breast cancer. The aim of the study was to evaluate
the CTCs with stem and EMT features in metastatic breastecgatients with metastasis to the bones,
lungs and liver.

METHODSThe prospective study included 39 breast cancer patients with stagdNU3MO0-1, admitted

for treatment to Cancer Research Institute, Tomsk NRMC. CTC phenotypes assessment was carried out by
flow cytometry (Novocyte 3000, ACEA Biosciences, San Diegd)S24),using monoclonal antibody
cocktail.

RESULTShe mean CTCs count in patients without metastases in the falfpperiod was 19.92 (8.715
35.4825) cells/ml. In breast cancer patients with metastases in different organs e content was as follows:
33.615 (17.4370.965) cells/ml in patients with combindane and liver metastases, 19.505 (143407)
cells/ml in patients with lung metastases, and 134.46 (10268@) cells/ml in patients with bone
metastases.

In patients without metastases and with combined bone and liver metastases, most of the CTCs were
represented by cells without features of stemness and EMT (CIDRAN-cadherirnCD133ALDH). While,

in patients with isolated metastases to the lungs andémrhe greatest number of CTCs did not have EMT
features but were characterized by the presence of the stem features, CD44+@1PE&D133+ positive
expression, respectively. Comparison of the number of CTCs, taking into account the stem and EMT
featuresbetween patients without metastases and with metastases revealed a number of differences. In
patients with combined metastases to the bones and liver, the number of CTCs with EMT and various
manifestations of stemness was increased (p<0,0001). Wheregaatiémts with isolated bone metastases,

the number of CTCs both with and without features of stemness and EMT was increased (p<0,0001).

CONCLUSIONhe number of CTCs and presence of stem and EMT features in breast cancer patients
significantly varies depending on metastatic sites. Presumably, there are such effectineefaigatic

niches in some organs that colonizing CTCs do not need to hava@upieed metastatic potential to form
metastasis.

The study was supported by the Russian Science Foundation (grahb#4®1140).
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Circulating tumor cells anthegakaryocytes in metastatic breast cancer
Cvetka GrasiKuhat, Jernej Silvestér Marina MencingeY, Tanja OvcaricékMaja Cemazar,
Simona Miceska Ziva Modi¢, Masa Bosnjak Anamarija Kuh&r Tanja Jesenkp Veronika
Prevodnik Klobovés$

1Department of Medical Oncology, Institute of Oncology Ljublj@Raculty of Medicine Ljubljana, University of
Ljubljana, 3Department of Experimental Oncology, Institute of Oncology Ljublj#feculty of Health Sciences,

University of PrimorskaiDepartment of Cytopathology, Institute of Oncology Ljubljaffeaculty of Medicine,
University of Maribor

BACKGROUNDiquid biopsy is becoming an important source of novel prognostic biomarkers for different
metastatic cancers, including metastatic breast cancer. Circulating tumor cells (CTCs), tumor cells which
diverge from the primary tumor distant metastases and eritee circulation, can be found in the blood of

20% of breast cancer patients. Therefore, the number of circulating tumor cells is an independent
prognostic factor.

METHODSWNe performed a prospective neinterventional study in metastatic breast cancer to evaluate
the presence of CTCs, CTC clusters and megakaryocytesirtéfyreast cancer patients with different
subtype were included; 64.4% belonged to luminal -fB, 20.3% were HER®bsitive and 15.3% tripte
negative. Median age of patients was 60.4 years. CTCs were isolated usimasgidenicrofluid technology
tF NE2NIOAET 6! y3tsSs Yoo

RESULTS: 0 f Sl ad 2yS /¢/ @l & LINBaSyd Ay 1hpedm:I YR X
LINBaSyid Ay LI GASyda 6AGK xp /¢/a 2yt& O6AY MPpoOw: 2
presence of CTC clusters and megakaryocytes was pos#dbsbgiated with CTC count. Megakaryocytes

in the peripheral blood of cancer patients is an unusual finding.

p
T

CONCLUSION®e observed that patients with a high number of circulating tumor cells more often had
clusters and megakaryocytes. This observation was independent from the breast cancer subtype.
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Epitheliatlike features of CD4%pCamcirculating cells in healthy donors

and breast cancer patients
Liubov Tashireva Evgeniya Grigoryeva, Vladimir Alifanov, Elena Andryuhova, Olga Bragina,

Nadezhda Cherdyntseva, Vladimir Perelmuter
Cancer Research Institute, Tomsk National Research Medical Center

BACKGROUNPatients with epithelial cancers often have epithelial cells in their blood that also express
keratins, Ecadherin or/and EpCAM. Liquid biopsies are a-imwasive way to detect and monitor these
epithelial cells in blood and used as biomarkers for capoegnosis and to individualize treatment. But it

is known epithelial cells can be detected in blood of healthy donors. At this moment there are no clear
data on the composition of epithelial cells in the blood of healthy donors and breast cancer patients.
Methods. The prospective study included 15 breast cancer patients with stagblF2M0-1, admitted

for treatment to Cancer Research Institute, Tomsk NRMC and 8 healthy donors. Circulating epithelial cells
phenotypes assessment was carried out by flow mgtry (Novocyte 3000, ACEA Biosciences, San Diego,
CA, USA) using at€iD45, EpCAM, Cytokeratin 7/8, p@ptokeratin, Ecadherin and Mucisl antibody.

RESULTShe CD4EpCAM+ circulating cells count in the peripheral blood of healthy donors was 5.85
(3.806.24) cells/ml, while in breast cancer patients the number was significantly higher (16.38-(11.31
81.90) cells/ml (p=0.002)). Taking into account the exigeiEpCAMegative tumor cells (Miki Y. et al.,
2021; Mikolajczyk S. et al., 2011), we evaluated the presence of such epithelial markers as Cytokeratin 7/8,
pan-Cytokeratin, EEadherin and Mucifl in CD45=pCAMCcells. The frequencies of all pdssi phenotypes

of CD45EpCAMcells taking into account four additional epithelial markers in donors and breast cancer
patients did not differ. At the same time, there was a difference in the number of cells with positive E
cadherin expression at the tendee level. The number of pan@7/8Ecadherin+MuciAl+ and panCK
CK7/8E-cadherin+MuciAl- was higher in donors, namely, 36.25 (1648.60) cells/ml and 223.30
(119.25391.40) cells/ml (p=0.057). While in breast cancer patients the number was 4.35204))
cells/ml and 79.60 (15.2064.60) cells/ml (p=0.065).

CONCLUSIONhe knowledge of which epithelial cells are present in the blood of healthy donors and
breast cancer patients will allow the identification of pathogenic epithelial markers. By excluding possible
interference from epithelial cells present in the normadtst, this will increase the value of measuring
circulating tumor cells in cancer patients. The study was supported by the Russian Science Foundation
(grant # 2315-00135).



£ AR
Advances in Clrculatlngt“l'umor Cells* %
“Liquid Biopsy and Precision Oncology Where do we stand now”'
A R T e S M I T CRRREEE DS

OROANZERS:
« Evi Ulanidou, Universiy of Athens
= Hellonic Saciety of Liquid Biopsy

Poster Session Basic research in liquid biopsjeSeptember 20th, 2023, 16:007:00

PPOR

Circulating tumor cells in melanoma: a potential biomarker in early stages?
Melanie Rammet?, Judith ArvanitakiE [ S 2 y K |, HeERnut{KéhteéCEvd Mittermayt, Lisa

Lugmayt, Katharina Priglingér Victoria PernsteindE  a S G S q N&* A2 SBalanfd S ND n |
Gerald Webersinke Norbert Sepp

1Department of Dermatology, Ordensklinikum Linz Elisabethifieahoratory for Molecular Genetic Diagnostic,
Ordensklinikum Linz Barmherzige Schwestéiepartment of Immunology and Microbiology, University of
CopenhagertVarCT Diagnostics

BACKGROUNDtelanoma represents one of the most malignant forms of skin cancer. Early diagnosis has
proven critical to reduce risk of metastasis. Additionally, there is a need to further stratify patients at higher
risk also in early stages, as progression occut®% of patients with local disease at initial diagnosis. As

an additional biomarker, liquid biopsy emerged as minimally invasive approach to depict metastatic
potential as well as tumor heterogeneity. While more insight was gained on circutatirag DNA (ctDNA),

the role of circulating tumor cells (CTCs) still remains to be enlightened, especially regarding early stage
melanoma.

METHODSPatients receiving medical care at time of initial diagnosis were prospectively enrolled to the
study from 2020 to 2023. For bedxhsed enrichment of CTCs from blood samples, a recombinant malaria
protein (rVAR2), targeting oncofetal chondroitin sulfatgpeessed on the surface of tumor cells, was
utilized. In order to account for the heterogeneity in melanoma, we chose an enhanced staining cocktail
for fluorescent CTC detection, including tumor initiating cell markers in addition to establisHadonea
markers. Relaps#ee survival was compared between patients with one or more CTCs at initial diagnosis
versus those without detected CTCs. Likelihood ratio test and cox regression analysis were applied to
establish associations.

RESULTS3n 26 out of 145 (18%) patients (AJGAR)ICTCs were detected at time of initial diagnosis.
Regarding the cohort of patients with AJCC stagamd at least 3 months of folloup (mean 13 months,
range 331), CTCs were observed in 21 out of 93 (23%pksEmCTC detection was significantly associated
with unfavorable clinical outcome (likelihood ratio test p<0.05).

CONCLUSIONBSetection of CTCs in blood at initial diagnosis of melanoma patients with localized disease
seems to be associated with unfavorable clinical outcome. This will be interesting to compare with ctDNA
data, as well as to validate over an increased time of¥elip. It would underline the role of early tumor

cell dissemination for metastatic manifestation. CTC assessment may represent a valuable additional
biomarker to facilitate risk stratification of early stage melanoma patients to improve palized
treatment approaches.
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Evaluation of MCT1 on circulating tumor cells in patients with remall

sell lung cancer
Karolina Mangarii, Evangelia PantazakaAthina Markod, Athina Christopoulol) Athanasios

Kotsaki$, Vassilis GeorgouligsGalatea Kallerbi

1Laboratory of Biochemistry and Metastatic Signaling, Division of Genetics, Cell and Developmental Biology,
Department of Biology, University of Patr@atras, GreecéAnalysis of Circulating Tumour Cells Lab, Laboratory of
Analytical Chemistry, Department of Chemistry, National and Kapodistrian University of Athens, Athens, Greece,
30ncology Unit, ST Andrews General Hospital of PReatsas, GreecéDepartment of Medical Oncology, University
General Hospital of Larissa, Larissa, Gre#tallenic Oncology Researcio@ (HORG), Athens, Greece

BACKGROUNRBDnsmall cell lung cancer (NSCLC) is the most common subtype of lung cancer, accounting
for approximately 85% of lung cancer cases. NSCLC, when diagnosed at advanced stages, is characterized
by poor prognosis and survival. Monocarboxylate transporteaasd.4 (MCT1 and MCT4) play a crucial role

in cellular metabolism, as they are responsible for the transportation of lactate and other monocarboxylic
acids across the plasma membrane. This function is very important in tumor cells, as it banregulate

cell survival and proliferation, particularly under hypoxic conditions. We have previously demonstrated
that MCT4 is overexpressed in circulating tumor cells (CTCs) isolated from NSCLC patients, suggestive of a
potential role in metastasis. lorder to elucidate the relationship between CTCs and the metabolic aspect

of cancer, we aimed to investigate the expression of MCT1 in CTCs derived from NSCLC patients and its
potential association with clinical outcome.

METHOD S=ifty-three NSCLC patients at baseline were enrolled in the current study. CTCs were isolated
using the ISET system and triple immunofluorescence experiments were performed, using CK, MCT1 and
CD45 antibodies. MCT1 expression in CTCs was assessed lpalctager scanning microscopy and
statistical analysis was performed using SPSS software.

RESULT&TCs were detected in 27 out of 53 (51%) NSCLC patients. CK expression was characterised as
high or low, with the most frequent phenotype among CK positive patients being the
CKHIGH/MCT1+/CD4@85%). The phenotypes CKLOW/MCT1+/C#8H CKLOW/MCHLCD45 had a
percentage of 30% and 19%, respectively, while CKHIGHACDHE showed the lowest percentage

(7%). Most of the isolated CTCs had the CKHIGH/MCT 1+/@liafotype with a mean percentage of 70%,

while only a small number of CTCs per patigate CKHIGH/MCTCD45 (5%). Survival analysis revealed

that the CKLOW/MCHLDA45 phenotype was related to poorer ongear overall survival (OS12m, Kaplan

Meier analysis: logank, p<0.001; Cox regression: p=0.01, HR=3.698) and OS (Kkgisiranalysistog-

rank, p=0.029).

CONCLUSIONS:/ ¢ m ¢ & SELINBaaSR Ay GKS Yr22NRdGe 2F b{ /[
constitute an interesting biomarker, relevant to cancer progression. However, further analysis in a larger
cohort of patients is required to clarify its potential significantelinical practice.
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Detection of DeltaLike protein 3 in circulating tumor cells from small cell

lung cancer patients

Zoltan Simandi Thai Bui, Steven Hepburn, Richard Del Mastro
Menarini Silicon Biosystems Inc.

BACKGROUNIMDeltalike protein 3 (DLL3) is a propitious therapeutic target for small cell lung cancer
(SCLC), with several DithByeted therapies currently in clinical trials. However, monitoring DLL3
expression and the efficiency of the drtrgatment in SCLC patit during therapy is challenging.
Detection of DLL3 in circulating tumor cells (CTCs) from liquid biopsy represents a potentially minimally
invasive approach for monitoring disease progression and response to therapy.

METHODS: Odza i 2YAT SR /9[[{9!'w/ It / -/ laale& A& LINBaSyas
DLL3 in CTCs from SCLC patients' blood that has been preserved in the eli&eollection tube for

up to 96hours andLIN2E OSaaSR 2y GKS /9[[{9'w/ It LXFGF2NNV¥D ¢ K
nanoparticles coated with antibodies specific to the epithelial cell adhesion molecule (EpCAM) to capture

the EpCAM+ CTCs. After capture, the cells are stained with fluorestaindled anticytokeratin, DAPI,

anti-CD45, and arDLL3.

RESULTShe results demonstrate high sensitivity, selectivity, and specificity of the assay using negative
and positive control lung cancer cells spiked into blood collected from healthy donors. Moreover, the assay
successfully detects DLL3 in CTCs from SCLC patients.

CONCLUSIONShe assay has potential clinical utility for detecting DLL3 in CTCs and monitoring the
patient's response to therapy in clinical trials. This approach represents a promising pathway for advancing
the prognosis and treatment of patients with SCLC.
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Circulating tumor cells in head and neck squamous cell carcinoma have
different properties depending on the expression of targeted epithelial

related markers

Kazuaki ChikamatsuShota Ida, Yuichi Tomidokoro, Masaomi Motegi
Department of Otolaryngologllead and Neck Surgery, Gunma University Graduate School of Medicine

BACKGROUNDhe most widely used method for circulating tumor cell (CTC) detection is immunoaffinity
based detection, which relies on targeted epithelialated markers. However, it may cause the loss of
some CTCs due to the heterogeneity of targeted antigens os.@T @is study, we compared molecular
characteristics of CTCs distinguished by the expression of targeted epitkkdiald markers.

METHODSCTCs isolated by density gradient separation and @eg&tive selection methods were

confirmed for the expression of three epithehalated markers (EPCAM, EGFR, and MET)-B\CRT The

CT@ositive samples were then analyzed for the expression ofth@ml-mesenchymal transitiomelated

(VIM, CDH1, CDH2, SNAI1, ZEB1, ZEB2, and TWIST1) and 2 immunoregulatory (CD274 and PDCD1LG) genes.
Furthermore, we investigated the relationship between the presence or absence of each targeted antigen
expresion on CTCs and clinical factors.

RESULTS$orty-eight of the 78 patients with head and neck squamous cell carcinoma who were positive
for at least one epithelialelated markers were enrolled as Gp@xsitive patients in this study. Of 48
patients, 38 (79.2%), 17 (35.4%), and 27 (56.3%) wereiyfir EPCAM, EGFR, and MET, respectively.
Patients with EPCAM+ CTCs had significantly advanced stage compared to those with EPCAM
(p=0.010). CTCs expressing each epithdlated marker exhibited different molecular profiling from CTCs
not expressing each epitheliaglated marker. Notably, EGFR+ CTCs revealed significantly lower expression
of VIM, CDH2, and ZEB1 genes and higher expression of CDH1 gene th&@TE&HRoreover, patients

with EGFR+ CTCs showed poorer progredsgansurvval (p=0.0182) compared to those with EGERCs.

CONCLUSIONSaken together, our results indicated that biological properties of CTCs are different
depending on targeted epitheligklated molecules used for CTCs isolation. For truly implementation of
CTCs in liquid biopsy, further understanding of ©6dsed techntogies and the heterogeneity of CTCs is
essential.
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Assessment of Prostate Specific Membrane Antigen (PSMA) expression in
YSGFadGlraAO /FadNYy 0 ARGNPO)padientS t NRadl G5
Eshwari Dathathri, Khrystany Isebfa Frank Coumans Fikri Abali Ruchi Bansgl Leon

Terstappeh® Paul Hamberg Ronald de WAt Jaco KragnMartijn Lolkem&®, Afroditi Nanod,

John Marten$

1Department of Medical Cell Biophysics, Faculty of Science and Technology, University of2Depatanent of

Medical Oncology, Erasmus MC Cancer Institute, Univereity Medical G@@tpia,rtment gf General, Viscerel and . A
Pediatric Surgery, HeinrikhSA Y S | YAOGSNRAGe X | Yy XI#QaNdehtbfOndoldgy, Bfaficisdus 5 Na a St
Gasthuis & Vlietland hospit&@Amgen Inc

INTRODUCTIONPSMA expression on cancer cells is essential for R&igéted applications to be
effective. This study investigates PSMA expression on individual circulating tumor cells (CTCs) and tumor
derived extracellular vesicles (tdEVs) derived from peripheraldo{@®) of mCNPC patients to determine
inter- and intrapatient heterogeneity in PSMA expression and identify relation to treatment response
assessed through a change in CTC counts.

METHODSSMA expression was determined using CellSearch on CTCs and tdEVs derived from 7.5 mL PB
of 117 mCNPC patients. CTCs were immunomagnetically enriched targeting EpCAM and stained with CK
PE, PSMAF488, CD4BPC, and DNBAPI. The samples were scanned g<iiellTracks Analyzer Il and
AYIF3Sa 6SNB Fylftel SR dzaAy3a (KS -goGrdef Autommtsdi GTOG A 2 v €
Classification Enumeration and PhenoTyping (ACCEPT) software. Gates were set to identify CTCs and tdEVs
that are CK+/PSMA+, CREMA, and CKPSMA+. In 49 of 117 patients, CTCs were determined six months

after androgen deprivation therapy(ADT) initiation.

RESULTSVe analyzed CTC and tdEV counts and their CK and/or PSMA expression from 117 CNPC patients.

CTC counts ranged fromld.74 (median 12) with 41% of patients with <10 CTCs and 4% with 0 CTCs. tdEV

counts ranged from -8759 (median 100) and were 0.5 to 125¢@han 7.88) fold higher than CTC counts.

The percentage of CK+/PSMA+, CK+/RSii4 CKPSMA+ ranged from-000% (median 25),-000%

(median 20), @L00% (median 25) in CTCs ar2b% (median 2.38):97% (median 17.65);200% (median

79) in tdEVsespectively. A significant correlation in the percentage of PSMA positivity between CTCs and
GR9+a O6{LISINXIYyQa NK2 I ndcnZ LFndnanmd AYRAOFGSR 0l
patients with low CTCs. In 78% of patients, a complete €jflomse was observed (0 CTC) ghstapy,

16% showed partial CTC respons® (ATCs), and 6% showed low or no response (>5 CTCs). CTC treatment
response did not relate to PSMA expression.

CONCLUSIONBSMA positivity in patients was observed for CTCs and tdEVs irrespective of CK positivity
(CK+). A large intra and inteneterogeneity of PSMA expression was observed, and PSMA expression
showed no relation to CTC treatment response.
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CXCRA4, JUNB, and-BDexpression in circulating tumor cells (CTCs)

isolated from prostate cancer patients
ArgyroRoumeliotout, Areti Strati, Foteini ChamchougtaAnastasia XagataAthina
Christopoulod, Emmanouil Kontopodisloannis Drossitts Nikolaos AndroulakisFilippos

Koinis, Athanasios KotsaKisEvi Lianidot) Galatea Kallergi

1Laboratory of Biochemistry/Metastatic Signaling, Department of Biology, University of Patras, Patra, Greece,
2Analysis of Circulating Tumour Cells Lab, Laboratory of Analytical Chemistry, Department of Chemistry, National and
Kapodistrian University of Athens, Athens, Gre#eagulty of Medicine, School of Health Sciences, University of
Thessaly, Larissa, Gree®@ncology Unit, ST Andrews General Hospital of Patras, Patra, Gi2egartment of

Oncology, Venizeleion General Hospital of Heraklion, HemaklireeceDepartment of Medical Oncology, General
University Hospital of Larissa, Larissa, Greece

BACKGROUNDBeveral studies have shown that CXCR4 and JUNB are implicated in cancer cell migration,
invasion, and metastasis. The-RIPD-L1 axigprotects cancer cells from the attack of the immune system.
High expression of CXCR4, JUNB and1AD CTCs derived from breast and lung cancer patients indicates
worse prognosis. In the current study, we investigated, in RNA and protein levels, the, GX8R4and

PDL1 status in CTCs isolated from metastatic prostate cancer patients.

METHODS:orty-seven patients with metastatic prostate cancer were enrolled in this study. CTCs isolation
was performed using Ficoll density gradient. Two triple immunofluorescence stainings were performed for
the identification of (CK)/PID1/CD45, and CK/ICXCRMNB pbhenotypes, using VYCAP microscopy. In 25/47
patients we further performed RNA analysis usinggRCR for CK19, JUNB, CXCR4,1PBnd B2M
(reference gene) gene expression. CK19LPDand B2M mRNA expression was based on previously
developedand validated RHPCR assays while noveldPICR assays were developed and validated in
terms of analytical sensitivity and specificity for CXCR4 and JUNB mRNA transcripts.

RESULTSeventeen out of 47 patients (36%) were positive for CTCs in €4/BD45 staining and 18 out

of 47 (38%) in CK/ICXCR4/JUNB staining. The most common phenotype was the-(QKAIPRS: 11

out of 17 patients (65%). Furthermore, the most frequent phenetypgarding the CK/CXCR4/JUNB
staining was the (CK+/CXCR4+/JUNB+): 12 out of 18 patients (67%), while the less frequent phenotype was
the (CK+/CXCRA4UNB+): 3 out of 18 (17%). The (CK+/CXCR4+)Jpi¢Botype was correlated to worse
progressiorfree survival (Cox regression: p=0.038). Molecular analysis revealed that 4/25 (16.0%) samples
were positive for CH9, 7/25 (28.0%) were positive for JUNB, 11/25 (44.0%) were positive for CXCR4 and
12/25 (48.0%) were positive for RI. In the majority (&8, 75%) of CK19 positive samples at least one of
JUNB, CXCRA4, or-BDwas also expressed.

CONCLUSIOBXCR4, JUNB, andPDwere overexpressed in CTCs from patients with metastatic prostate
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New single cell characterization of CTCs and THCs isolated in patients with

CuU

Carolina Rubib?3 JoseCarlos CasalviHa dzS % Ig@dacioA. Rein&?3, Iris Lodewijk?3 Esther
Montesinog, Omaira Alberquilla RebecaSanches 2 Y N y'3ad¢SNII | w-RZduRMNE dzS 1
[ NSy ZDsOrSSTA B DandtEasIBAER 9 R dzl NEORazd JesudPhramié?

al NI B3Yz831 a

1Center for Energy, Environmental and Technological Research (CIBEMNE)sity Hospital 12 de Octubdletwork
Biomedical Research Center Consortium (CIBR#8garch Institute of the Hospital de la Paz (IdiPaz)

BACKGROUNMIrothelial cancer (UC) is one of the most frequent tumors worldwide. This oncological
disease requires extensive follawp times as more than 70% of the initially treated cases recur and about

50% of these cases progress into advanced disease. Metastaasd lowers the survival rate close to 6%

and is the major cause of U€lated deaths. The presence of circulating tumor cells (CTCs) provides
alternative mechanisms to better understand the metastatic process. In this context, the prededt€s

and/or tumor hybrid cells (THCs) in blood has been correlated with worse prognosis for survival and
resistance to conventional therapies. The existence of CTCs that, additional to being positive for EpCAM or
CK, ceexpress CD45 and/or myeloid markeinas been reported in various scientific journals. We are
OdzNNByidfte S@lFfdzz SR /¢/a& FYyR ¢1/a LINBaSyoSa Ay |/
prognosis.

METHODSWe have generated THCs in vitro byctdturing UC cell lines with human macrophages and
evaluated molecular features such as cytokine production by flow cytometer and molecular markers by
RTFgPCR. We are currently carrying out cytomic analysis of PBMEsSpeéctral Flow Cytometry and
multiplex cytokine assay (Legenplex) from immunotherapy treated patients with a longitudinal
experimental design.

RESULTSVithin the evaluation on UC THCs we have found that this cells are enriched for stemness
markers such as NANOG, and SOX2 as well as for miR302. We also observed an increased expression of
PDL1. In order to find out if this cells correlates with clinicadupeeters and to evaluate the changes in the
immune landscape of patients treated with immunecheckpoint inhibitors. We have evaluated 20 blood
samples from 6 UC patients diagnosed with a high risk to recurrence and progression according to the
internationalguidelines. Samples were collected and analysed previous to each treatment and compared

to baseline and regarding their response to treatment.

CONCLUSIONSiquid biopsy have proven to be the best way to obtain a general picture of tumor
behaviour and we have seen that combining soluble biomarkers to CTCs and THCs could be a better way
to obtain more clinically relevant information.
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Liquid Biopsy bymeans of genegene fusions as biomarkers for early

diagnosis of Glioblastoma Multiforme

Olawumi Giwa Gidi Baum, Milana Frenkklorgenstern
1Cancer Genomics and Biocomputing of complex diseases, Azrieli Faculty of Meditlare|Baiversity

INTRODUCTIOIRusions or chimeric transcripts are a result of the slippage of exons or introns from two
different genes. These fusions can be generated by mechanisms suchspficaig), transsplicing, and
chromosomal aberrations. Over the years, the fusions wereodisred to be biomarkers and therapeutic
targets in cancers. Thus, identifying and validating fusion transcripts from cancers may aid in Precision
Medicine. Liquid biopsy is a n@mvasive diagnostic technique that uses circulatingfte# DNA (cfDNA)

with an exciting potential for regime molecular profiling of patients. This approach includes the analysis

of circulating nucleic acids that are shed from primary tumors and their metastatic sites into the peripheral
blood.

MATERIALS AND METHODSthis study, we intend to validate special fusions in glioblastoma using
several different methods such as targeted deep sequencing using hybridization panels, Polymerase Chain
Reaction (PCR) assays, and Sanger sequencing of PCR product/s from the lcfDiN help us to
understand the sensitivity and specificity of the targeted sequencing method for fusion detection and
biomarkers potential for glioblastoma diagnostics. Furthermore, we will use the liquid biopsy technique to
follow patients' response to therapy by measuring cfDNA levels at different time points, as well as
investigate the effect of therapeutic intervention and changes in the cfDNA levels in the cancer cell line
medium.

RESULT AND DISCUSSM8ldeveloped a computational method for detecting uniqgue human chimeras
called Chimeric Transcripts in Hitiiroughput sequencing data (ChiTaH). This was validated further using
molecular biology techniques such as PCR and Sanger sequencing. We alsmeued correlation
analysis between cfDNA concentration and MRI parameters in glioblastoma tumor progression to follow
LI GASyiaQ NBalLlRyaS (2 GKSNILR® ! FGSNI Ot ARFGAY3
glioblastoma cell line using PCR and Sanger sequencing, our recent findings demonstrated the
effectiveness of the ChiTaH in novel fusions identification. We also discovered a low negative correlation
between cfDNA concentration and MRI parameters that will be furihveestigated.

Conclusion: Validated fusions can be used for novel drug targets and Precision Medicine for cancer patients
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Themetabolic cargo of extracellular vesicles informs about glioblastoma

multiforme immunomodulation

Vivi Bafitt, MinosTimotheos Matsouk&s Sotiris Ouzounts Vasiliki Zoloth Dimitrios
Kardamaki§ Theodora Katsita

linstitute of Chemical Biology, National Hellenic Research Founddbepartment of Biomedical Engineering,
University of West Attica3Department of Pathology, School of Medicine, University of PatBepartment of
Radiation Oncology, University of Patras Medical School

BACKGROUNLThe aberrant activation of the CARDRCL1EMALT1 (CBM) signalosome complex has
been associated with NIEB signalinglependent neoplasms, such as glioblastoma multiforme (GBM) and
MALTdependent immunodeficiencies. Herein, we mine the chemical space ATl allosteric inhibitors

as the MALT-tlependent cleavage of HOIL1 modulates canonicakB\Bignaling, while the protease
activity of MALT1 itself also controls /KB signaling. Extracellular vesicles (EVs) play a key role in GBM
immunomodulaton. We aim to decipher GBM bioenergetics via metabolomics of EVs after disrupting the
CARDIBCL16MALT1 signalosome complex through MALT1 allosteric inhibitors.

METHODSTo identify MALT1 allosteric inhibitors, we employed a modular strategy; a. pharmacephore
based virtual screening, b. molecular dockbased virtual screening, both on a commercially available
database of 7 million compounds and c. drug repurposing cstiegiapproved and investigational drugs.
Upon data filtering, data analysis was performed with Datawarrior v.5.2.1 with clustering and similarity on
the basis of the FragFP descriptor. Bldwedin barrier permeability was predicted by LightBBBtaBets

were enriched by drug repurposing data coming from DrugBank (~8.5k drugs). EVs were isolated from a
panel of established and characterized GBM cell lines derived from GBM patient surgical samples: U3005,
U3024, and U3028, cultured in 3D spheroigison treatment with candidate allosteric inhibitors. Ar in
house fully automated framework was employed for the segmentation and quantification of EVs in
fluorescence microscopy images. In addition, a mass spectrorhasgd untargeted metabolomic
analyss on GBMdlerived EVs was performed.

RESULT®irtual screening results were filtered based on scoring, blo@in barrier permeability, and
chemical diversity. Out of the final 13,178 candidate allosteric inhibitors, 55 chemical entities survived all
strict criteria, while 48 of them were selectedrfscreening. Bioenergetic profiling suggests a key role in
immunomodulation for amino acid metabolism, lipid metabolism, TCA cycle, and energy metabolism as
well as redox homeostasis.

CONCLUSIONSBM immunotherapy is challenged by tumor heterogeneity, limited immunogenicity, and
its immunosuppressive microenvironment. MALT1 allosteric inhibition serves a dual complementary role
to treatment strategies while tumederived profiling of EVs holds gtgaromise as a versatile source of
companion biomarkers.
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Tumorindicative potential of exosomal surface proteins for liquisiopsy

diagnostics of oral squamous cell carcinoma
Ute WarneckeEber?, Max Cronauéy Matthias Zirk Johannes BullérBirgit Gathot, Christiane

J Brung MaxPhilipp Lentzeh
1General, Visceral, Tumor and Transplantation Surgery, University Hospital of C&QrgheCraniomaxillofacial and
Plastic Surgery, University Hospital of Colo§hilnsfusion Medicine, University Hospital of Cologne

BACKGROUNLhe incidence of oral squamous cell carcinoma (OSCC) increases, especially in younger
patients. Procaryotic and eucaryotic living cells secrete extracellular vesicles (EVs) as patbafetiell
communication crossing the border of kingdoms. Exosomeadistinct type of EVs, are taken up from
circulation by recipient cells. Tumderived exosomes may modulate and transform cells of the tumor
microenvironment. Since earlier detection of tumor cells is essential for prognosis, we aim to exploit
exosomal surface proteins as tumimdicative markers for liquid biopsy diagnostics.

METHODS: We examined exosomal protein characterization techniques: TFaselved
immunofluorescence (TRIFIC) applying Nanotracking analysis (NTA) for quality control of EV isolations, and
ExoView arrays (Nanoview, GB) visualizing single sermsomes without prioisolation.

RESULTSerumexosomes of OSCC patients compared to gender ananagehed healthy blood donors

were analyzed for tumeindicating markers on their surfaces. Higher concentrations of antioagyured

exosomes as well as increased total particle counts in turhotiph Sy 6 &¥Y aSNI = | yR KAIKSN
exosomal CD9 have been observed comparing patients to healthy blood donors. Exosomes have been
captured by tetraspanines CD9, CD63, CD81, and tasswciated proteins Survivin and Cavedlifor
characterizatioron ExoView arrays. EMMPRIN, EpCAM, Survivin, Catewebre localized on exosomal

surfaces without significant difference between tumor and healthy.

Claudin4 has been identified as a tumardicative exosomal surface marker candidate-l@mlization of
Claudin4 with CD9 and Survivin on exosomal surfaces of single exosomes has been visualized by ExoView
arrays.

CONCLUSION&apture of exosomes via the identified surface protein Claddimay allow the
discrimination of tumotderived exosomes from the heterogeneous pool of semxnsomes of different
origins in tumor patients. This will simplify the identification of turassociated surface proteins in
process of designing a liquid bioplsgsed tumotindictive signature.
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Baseline low extracellular vesicle miRNg®c and presence of autophagic
CTCs predict chemoradiotherapy resistance and poor outcomes in patients

with locally advanced norsmall celllung cancer
Diego de Miguel Peréz Francisco Gabriel OrtefjaRosario Guerrero TejatjaChristine B Petersén
Alessandro Rus8pAndres F CardofaJoseAntonio Lorent&3, W2 & § 9 IE 88JA ¥, yMRagaT Jose

Serrang@?, Christian Rolfb

Center for Thoracic Oncology, Tisch Cancer Institute, Icahn School Of Medicine At MoghigBiddjopsy and Cancer Interception

group, GENYO, Centre for Genomics and Oncological Research, Pfizer/University of Granada/Andalusian Regional Government,
SLaboratory of Genetic Identification, Legal Medicine and Toxicology Department, Faculty of Medicine, University of Granada,
“Radiation Oncology Department, Virgen de las Nieves University Hospital, Ibs GraBiadtatistics, The University of Texas MD
Anderson Cancer CentetMedical Oncology Unit, A.O. Papardo & Department of Human Pathology, University of Méssisa.,

Carlos Sarmiento Angulo Cancer Treatment and Research Center (CTIC) / Foundation for Clinical and Applied Cancer Research
(FICMAC) / Molecular Oncology and Biology Systems Research Gre®), (Boiwersidad El Bosquéntegral Oncology Division,

Virgen de las Nieves University Hospital.

BACKGROUN@Doncomitant chemotherapy and radiotherapy is the standard treatment for patients with
unresectable locally advanced ngmall cell lung carcinoma (IMSCLC), however, resistance is developed
early and outcomes are poor due to the lack of predictive bidmies. Autophagy wpegulation has been
proposed as a mechanism of resistance to chemoradiation and liquid biopsy has emerged as a minimally
invasive source of biomarkers such as circulating tumor cells (CTCs) and extracellular vesiclescfEVs) whi
have a promising potential to reveal the tumor status over time. Here, we aim to investigate the role of
autophagic CTCs and EV miRNAs as biomarkers for autophagy activation and development of
chemoradiation resistance in advanced NSCLC patients.

METHODSProspective blood samples from 38-NSCLC patients were collected before, during and after
chemoradiotherapy (Figure 1A). CTCs were immunomagnetically isolated and the autophagic marker LC3B
was analyzed. EVs were isolated by ultracentrifugation and ifspeEVVmiRNAs were evaluated.
Autophagy, viability, and miBOc levels were analyzed in chemoradiation in vitro.

RESULT&pow pretreatment levels of EMIR375, miR200c, miR30c identified norresponders with an

area under the curve of 86% (Figure 1B). Decrease of these EV miRNAs levels were associated with an
increase of autophagic CTCs during treatment (p<0.05). LowE¥0mand presence of autophagil Cs

were also independent predictive biomarkers for shorter relafyree survival and overall survival (Figure

1C). Then, in vitro experiments revealed that chemoradiation activated autophagy and decreasedflevels o
miR30c. When miRB0c mimics were added, treatmeitiduced autophagy was inhibited and cellular
viability was decreased, while the opposite process was observed when adding tHz0miRhibitor

(Figure 1D). Moreover, when mB®c was packaged and addéadl these cells undergoing chemo or
radiotherapy, autophagy was drastically reduced in comparison to controls (Figure 1E).

CONCLUSIONShese results demonstrated that #MRNAS, in particular miB0c, were involved in
autophagy modulation as a mechanism of resistance to chemoradiotherapy manifested also by the
presence of autophagi€TCs. Thus, EV rEBc and autophagic CTCs are prongsiiomarkers for the
stratification and monitoring of stage Ill NSCLC patients undergoing chemoradiation, who could also
potentially benefit from novel combinatorial therapies with autophagy inhibitors.
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Gene therapy approach mediated byancreatic tumor cehbsecreted

extracellular vesicles in the treatment of pancreatic cancer
Verona Buocikovy Valentina GajdosikovaJana JakubechoyaJrsula Altanerovh Marina

Cihova, Bozena SmolkoYaCestmir Altanér
1Cancer Research Institute, Biomedical Research Center, Slovak Academy of SS8erigéesabeth Cancer Institute,
Stem Cell Preparation Department

BACKGROUNBancreatic ductal adenocarcinoma (PDAC) is one of the deadliest types of cancer, with only
a 12% survival rate. Surgical resection is only possible for a small percentage of patients, while conventional
chemoradiotherapy has limited efficacy. It is maidiye to the poorly vascularized dense stroma, causing

the formation of an impenetrable barrier reducing chemotherapy efficacy. One of the broadly applied
systems of the gendirected enzyme prodrug therapy relies on the yeast cytosine deaminaaeil
phosphoribosy! transferase (yCD::UPRT) fusion gene converting nontfiMardeytosine (5-C) into
cytotoxic 5fluorouracil. The extracellular vesicles (EVs), easily penetrating through the tumor stroma and
engineered to carry mRNA of the yCD::WHBsion gene, represent an innovative approach for tumor
targeted PDAC therapy.

MATERIAL AND METHODSvo PDAC cell lines, Bx@nd MIA PaCG2a, were transduced with the
yCD::UPRT transgene. The conditioned media (CM) from both transduced (CD+) drashsduced cells

were collected, and EVs were isolated by the ExoQuiekosome Isolation Kit (System Biosciences). The

size distribution and concentration of EVs were measured by the NanoSight NS500 Instrument (Malvern
Instruments Ltd.). The qPCR method was used to detect yCD::UPRT transgene mRNA expression in the
isolated B/s. Finallythe biological activity of freshly isolated CD+EVs and CD+CMs was determined in vitro.

RESULTShe retroviral transduction led to the expression of the desired transgene in all CD+ cells. The
mean size of isolated EVs ranged between 86 nf20 nm, and their average concentration ranged
between 5.30E+10 and 1.14E+11 particles/ml. Moreover, theemgion of yCD::UPRT transgene was
confirmed in all CD+PDAC addrived EVs. The ExoQuiclsolated CD+EVs in combination wit+6 had

a weak effect on PDAC cell viability, while treatment with CD+CM in combination ‘Wwithsignificantly
decreaseé the cell viability in studied PDAC cell lines.

CONCLUSIONGur study provides evidence for the potential use of PDAGseetkted EVs as a gene
therapy approach for the treatment of PDAC. However, it also highlights the need for alternative methods
for EVs isolation, as the ExoQuickethod employed in this study resulted in poor biological activity of
isolated EVs.

This work was financially supported by project ARUN143.
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Introducing the concept of cellular tumor residual disease (CTRD) in early
breast cancer (EBC): circulating tumor cells (CTCs);plsitive cells (DPs),

andtumor-derived extracellular vesicles (tdEVS)

Eleonora Nicold?3 Laura MunoArcos, Paolo D'Amich Youbin Zharfy Lorenzo Gerratarta
Mara Serafirti Letizia Pontolill§ Amanda StricklaridMaroua Manai“, Nadia Bayol Andrew
Davi$, Jeannine Donahdé, Huiping Lity William Gradishdy Ami Shat Giuseppe Curigliarig,
Carolina Reduz#, Massimo Cristofanifit

1Department of Medicine, Division of Hematoleggcology, Weill Cornell Medicir#Bjivision of New Drugs and Early
Drug Development, European Institute of Oncology IRDESartment of Oncology and Hemafincology, University
of Milan,*Robert H. Lurie Comprehensive Cancer Center, Department of Médiemagology and Oncology, Feinberg

School of Medicine, Northwestern Universtepartment of Medical Oncology, Centro di Riferimento Oncologico di
Aviano (CRO) IRC88ashington University in St. Louihi&a of Medicine, St. Louis

BACKGROUNLIZTCs are an independent prognostic factor in metastatic (MBC) and EBC. Also, tdEVs
predict clinical outcome of MBC patients. Recent evidence showed clinical significance of those-CTCs co
expressing cytokeratin and CD45 (i.e. DPs) in MBC. The distrilamiosignificance of DPs and tdEVs in
EBC is unexplored. Our study aimed at evaluating a ‘patimetric CTRD (i.e. the presence of tumor
derived cells/vesicles) to better stratify the risk of recurrence in EBC patients.

METHODSThis study retrospectively analyzed 38 patients with EBC treated at Northwestern University

between 20162021. Blood samples were collected close to surgery (T1, end of neoadjuvant or before

starting adjuvant treatment) and/or longitudinally during adjuméiollow-up (F). Samples were processed

using the CellSearch system. CTCs and DPs were manually enumerated. The ACCEPT software was applied
G2 O2dzyi (R9x& oO0LRaAAGADAGE Odzi2 FFxH Aoased analytesah a a2 OA |
eventfree survival (EFS, from surgery to recurrence or death) was tested.

RESULT®If the 38 patients, 90% had stage 11l BC, 17 were diagnosed with inflammatory BC (45%), 18(48%)

had HER2+BC, and 7(18%) had tnipggative BC. Median followp was 30 months ¢Z0O months). T1

Al YLX S éla FF@FAfFrofS F2NJ HTKILR ORSHYtI&E YO D MK DVOK I IR Dk
y2yS KIFIR xHndiRO9+xad tlFdASyda ¢AGK / ¢/ & KFER aK2NISNI Y
RAFFSNBYOS 46la y20 adlraradcaortte aAayAFAOLyldiod 5t a
months vs not reached, p=0.04). Interestingly, the 2 patients presenting both DPs and CTCs had a

LI NI A Odzf F NI @8 &aK2NI YSRAIFIY9C{ 2F ¢ Y2yiGKa®d -tpy2y 3 LI {
or recurrence/death (n=18), 4 out of 5(80%) with CTCs andfaridsitivity at any timepoint had an event;

among those negative for both biomarkers, 3 out of 13(23%) had disease recurrence/death (p=0.026).

CONCLUSIONHis study suggests CTRD, defined by detection of CTCs and/or DPs, helps to stratify risk of
recurrence in EBC. TdEVs do not seems to be elevated in EBC. Our findings suggest the need to further
investigate the new concept of CTRD that, together with MiRRtDNA, could be used to individualize
adjuvant treatment in EBC patients.
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Circulating histone signature of human advanced stage solid malignancies

Desislava Tsoneva
Research Institute, Medictlniversity of Varna, Bulgaria

BACKGROUNRancer is the 2nd leading cause of death worldwide, accounting for more than 20 million
deaths every year. The high mortality is due to the fact that malignancies are often detected at an advanced
stage when the disease is no longer restricted to the primaffected organ. The golden standard
diagnostic tool for solid malignancies is tissue biopsy, an invasive procedure that captures only a small
section of the cancer heterogeneity, requires a significant processing time, and has associated risks. There
is an urgent need to provide novel namvasive approaches to detect and monitor the disease. We propose
here a novel, fast, liquid biopsy approach based on circulating histones and histone complexes detected in
the plasma of adult solid cancer patients.

METHODSA total of 37 adult oncology patients diagnosed with remall cell lung cancer (NSCLC) (n=15,

mean age=65), colorectal cancer (CRC) (h=14, mean age=63), or breast cancer (n=7, mean age=63), and 14
healthy adult individuals were recruited. All oncologyipats were diagnosed with stage Il or stage IV of

the respective malignancy. Blood samples were collected prior to any treatment scheduled for the patient.
Circulating histones (H2A, H2B, H3, H4, macroH2A1.1, and macroH2A1.2) were measuckahilydias

dimmers, and as nucleosomes in patient plasma samples by ImageStreamX technology. We collected bright
field and fluorescent images for 20 000 objects for each sample and analyzed the preliminary results using
the ImageStreamxoupled software IBAS.

RESULTSVe found a significant elevation in nucleosome levels in all cancer types compared to healthy
individuals. Interestingly, while H2A/H2B/H3/H4 and macroH2A1.2/H2B/H3/H4 nucleosomes were

elevated in NSCLC, CRC, and breast cancer, compared to healthyuaigjudacroH2A1.1/H2B/H3/H4

ydzOf S2a2YSa 6SNBE RNI&dGAOFfte AYyONBIFraSR aLISOATAONT @
patients. Furthermore, elevated levels of Hi3 histone dimer were detected in plasma samples of CRC

and, most gjnificantly, in NSCLC patients, compared to healthy controls.

CONCLUSION®he results indicate that circulating histone complexes are differentially detected in the
plasma of patients with solid malignancies and might hold diagnostic value for rapid asidvagive pan
cancer detection and monitoring.
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ctDNAcan infer Homologous Recombination Deficiency in mCRPC patients

Georgios Vlachd®, Tina Moser, Thomas BauernhoférEllen Heitzelr?

linstitute of Human Genetics, Diagnostic & Research Center for Molecular BioMedicine, Medical University of Graz,
2Christian Doppler Laboratory for Liquid Biopsies for Early Detection of Cancer, Medical Universityé@rament

of Internal Medicine Graz, Division of Oncology, Medical University of Graz

BACKGROUNRecently, poly ADP ribose polymerase inhibitors (PARPI) were approved for the treatment

of homologous recombination deficient (HRD) prostate cancer (PCa). HRD is usually assessed from tissue
biopsies, which in metastatic PCa are often difficult to obt&ince circulating tumour DNA (ctDNA) can

be used as a tumour surrogate, ctDNA might be a promising alternative to select eligible patients for PARPI
treatment.

METHODSAneuploidy (mFasseqS) and copy number alterations (ichorCNA) were used to select patients
with an elevated plasma tumour fraction. A targeted gene panel was designed, enriching genes involved
in the pathway. The accuracy of the assay was determined ssinthetic oligonucleotides (sensitivity
0.5%VAF), and 147 samples from 131 patients were sequenced. Longitudinal urine samples from 2 patients
(n = 9) were used, to examine whether the alterations could be detected in this analyte as well. s8/GS w
performed in these samples in order to determine genomic instability as a consequence of the HRD
phenotype.

RESULT®ut of the 131 mCRPC patients that were sequenced, 33 (25.19%) harbouredbamgmn
alteration in a classical HR gene, excluding tumour suppressor genes involved in cell cycle regulation.
Frequently altered genes included BRCA2 (14.5%), ATM (13.0%), BRZ®86) and CHEK2 (8.33%). At
least one tumour suppressor gene was altered in 58 patients (44.27%). There were 42 (32.06%) patients
that had no alterations detected in cfDNA. Deletions of the second allele were detected in 28 patients
(21.37%)The urine samples were concordant with the plasma samples, exhibiting a lower VAF. High levels
of GIS were detected in 17 patients (12.97%), while 16 (12.21%) exhibited medium levels.

CONCLUSIORur data indicate that the causes and the consequences of the HRD phenotype in mCRPC
patients can be detected in tumowtterived nucleic acids present in plasma and urine. Therefore, ctDNA
and ucfDNA may hold promise in the clinical management of prostateet, in the context of PARPI
treatment.
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6-Color crystal digital PCR for the higitex detection of 10 ESRtiutations

and AKT1 E17K in breast cancer
Stavroula Smilkody Aliki Ntzifa, Dimitra Stergiopoulol Myrtille Remy, Quentin Blachk&z / SOAf S

Jovelet, Allison C. MalloA Evi Lianidot
1Analysis of Circulating Tumor Cells Lab, National and Kapodistrian University of 7Z8liBag,echnologies

INTRODUCTIORSR1 mutations have emerged as a key mechanism of resistance to endocrine therapy in
estrogenreceptorcpositive (ER+) breast cancer, thus detection of ESR1 mutations is crucial to monitor
during patient treatment. We evaluated a novel 12plex breast caasseay for the detection of 10 ESR1
mutations and AKT1 E17K in plasma-ite DNA (cfDNA) usingolor Crystal Digital P@R5 y' I A O 1
system, Stilla Technologies, France). We further compared the results with our previously reported ESR1
NAPAassay for D538G, Y537S, Y537C and Y537N mutations (Stergiopoulou et al, Cancers, 2021).

PATIENTS AND METHODSNg the &color Crystal Digital PCRTM breast cancer 12plex assay, we analyzed
35 plasma cfDNA samples from ER+ breast cancer patients and 10 plasma cfDNA from healthy donors (HD).
We also analyzed the same cfDNA samples using the ESR1 NAPA assay.

RESULTS3$he Stilla &olor breast cancer assay revealed in 5/35 (14,3%) ER+ cfDNA samples the AKT1_E17K
and ESR1 D538G mutations. ESR1 D538G was detected in 4/35 ER+ cfDNA samples with the ESR1 NAPA
assay. Direct comparison between Crystal Digital @Rl the ESR1 NAPA assay revealed a high
concordance (97.1%) for 34/35 samples tested, for the detection of the D538G mutation, and with a higher
sensitivity for the Stilla-8olor breast cancer assay. The ESR1 mutations Y537S, Y537C and Y537N were not
detected by either method in any of the plasrefDNA samples. No AKT1 E17K or ESR1 mutations were
detected in cfDNA from HD plasma.

CONCLUSIONS:KS y I AOlFt &e&aiGSY muLX SE 9{wm laale A& ldz yi
using plasmafDNA samples. The use of highiyltiplexed Crystal Digital PERhows great promise for
clinical utility for ER+ breast cancer patient monitoring.
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CTC quantification antholecular characterization by digital PCR

5t AR YAAIDSEt SASNILI {diyReth IRNARInes Hafféessas | Yy RNFP3E CNNBR
hNBEB2fE&F . AN

1Clinomics Europe LtdDrug Resistance Research Group, Institute of Enzymology, Research Centre for Natural
Sciences, Budapest, Hungaiyicrosystems Laboratory, Institute of Technical Physics and Materials Science, Centre

for Energy Research

BACKGROUNILirculating tumor cells (CTCs) represent a rare population of cells that have been shed
from a tumor into the bloodstream and are responsible for initiating metastases at distant sites. CD
Primet is a Labon-a-Disc platform that uses fluidssisted separation technology. This efficient, user
friendly, and costffective technology enables rapid, deformability and diased enrichment of CTCs

from whole blood with high purity. Our work presentswdligital PCR (dPCR) can complement existing
approaches in the field to detect multiple types of alterations in blood from cancer patients and highlights
how these findings may broaden our vision of cancer diagnosis, prognosis, and therapy in the context of
precision medicine.

METHODSThree ovarian cancer (OVGABROVCAR, IGROM) and two skin cancer (SKEL28, A31)

cell lines were used for spiking experimentscedls/samplediluted cell suspension was incubated with

CalceirAM and the exact cell number was determined by live fhetirescence imaging before spiking.

¢tKS O2dzyiSR nkpkmnkmnn OStfa 6SNB aLA|ISR Ayidz2 o 2N
was operated by a fully automatic EIRIME device and FASiito disc. DNA and RNA were extracted

from membranecaptured cells. Gene expression study with lineagecific marker panels and somatic

mutations analysis were performed on nanopldtased digitaPCR by absolute quantification. The

selection of markers was based on literature data and in silico analysis.

RESULT®&!Il cDNA/DNA from spiking samples were of excellent quality based-gR &R measurements

T 2 Mttimh (ACTB) and GAPDH. CTC samples were positive depending on cell counlirferspeltific

epithelial, ovarian, and melanocyspecific markers. We havealidated functional lineagspecific

markers for highly sensitive detection and enumeration of ovarian and melanoma CTCs. BRAF V600E, TERT
C250T, and KRAS G12V mutation were also detectedWEERR8, A31, and OVCARS spiking experiments

in CTChy CBPRIME and qPCR/dPCR.

CONCLUSIONBased on these results, by applying@ine combined with dPCR technology, the limit of
detection (LOD) is 0.5 CTC/mL of whole blood. The new method was able to accurately distinguish between
low (5,10) and high (100) CTC count samples based eage€iit transcriptomic analysis. Selected mRNA
markers (cancespecific mMRNA panel) will be tested on clinical samples.
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Development and analytical validation of a highly sensitive and specific
ddPCRdrop-off assay and a COLPCR assay for the detection of AR
mutations in plasmacfDNA of metastatic castration resistant prostate

cancer (MCRPC) patients

Dora Lodra Athina Markod, Martha Zavridoly Evangelos BournakjsGerasimos

Makrigiorgo$, Evi Lianidou

1 Analysis of Circulating Tumor Cells, Lab of Analytical Chemistry, Department of Chemistry, National and
Kapodistrian University of Athens, Athens, Gre&acology Unit, 2nd Department of Surgery, Aretaieio Hospital,
Medical School, National and Kapodistrian University of Athens, Athens, Gizggartment of Radiation Oncology,
Dana Farber Cancer Institute and Brigham and Women's Hospital, Harvard Medical School, Boston, United States

BACKGROUNBR mutations are related for resistance to androgen deprivation therapy (ADT). Detection
of AR mutations is important for evaluating disease progression and response to treatment. The aim of the
present study was to develop and analytically validate teresning assays for three of the most common

AR mutations (F877L, T878A, H875Y) in liquid biopsy samples: a) a noveffdimgplet digital PCR
(ddPCR) assay and b) CEBICR assay for the detection of the same mutations.

MATERIALS & METHOD&wW primers and probes were designed in silico for the simultaneous detection

of F877L, T878A and H875Y mutations of AR. The experimental conditions were optimized, and both assays
were analytically validated. The developed assays were tested in 49 cih#es from patients with
metastatic castratiogresistant prostate cancer (MCRPC) and 17 cfDNAs from healthy donors (HD). Direct
comparison of the results derived by both assays in these clinical samples was performed.

Results: Both assays are highly sensitive (0.5%) and highly specific (0/17: 0%). Ircfiddétnaf patients

with mCRPC, AR mutations were detected in 8/49 (16%) samples usind?CALldnd in 7/49 (14.3%) using
drop-off ddPCR. Direct comparison of the ded screening assays has shown high concordance
(83.6%), while the combination of these two assays increased the sensitivity of the detection of AR
mutations in plasma&fDNA (12/49 24.5%).

CONCLUSION®ropoff droplet digital PCR (ddPCR) and GOCR are robust, cesffective, highly
sensitive and highly specific screening tools for AR mutations. The clinical performance of the developed
AR mutation screening assays will be evaluated prospectiv€ly @s and corresponding plasofBNA in

a large number of mCRPC patient samples.

« Evi Ulanidou, Universiy of Athens
= Hellonic Saciety of Liquid Biopsy

LR SR BMUES S e S IO (SRS



S 6SACTC T
~ =, » bt
Advances in- Clrculatm r“I'umor Cellsﬁ_ ;
“Liquid Biopsy and Precision Oncology: Where do we stand now”'

September 20-23, 2023 Skiathos Palace Hotel / Skiathos Island - Greece
R e e O i 0 TS, T B S LT S

OROANZERS:

« Evi Uanidou, University of Athens
« Mellonic Sackety of Liquid Blopsy

Poster Session Rlovel Technologies in liquid biopsieseptember 21st, 2023, 16:007:00
PP030

Development and validation of a novel duarop-off ddPCR assay for the
simultaneous detection of ten hotspot PIK3CA mutations

Dimitra Stergiopoulod, Stavroula SmilkduVasilisGeorgoulia§ Loukas Kaklamahj€vi
Lianidou Lianidoy Athina Markot

1Analysis of Circulating Tumor Cells, Laboratory of Analytical Chemistry, Department of Chemistry, National and
Kapodistrian University of Athens, Athens, Gre#féiest Department of Medical Oncology, Metropolitan General
Hospital, Athens, Greeci)epartment of Pathology, Onassis Cardiac Surgery Center, Athens, Greece

INTRODUCTIOMBreast cancer is the leading cause of cametated deaths in women worldwide.
Approximately 40% of patients with Hpositive, HERRegative breast cancer have activating mutations
in the PIK3CA gene. The aim of our study was to develop and validégéla $ensitive, specific, cost
effective, and reproducible dualrop-off droplet digital PCR (ddPCR) assay for the simultaneous detection
of ten hotspot mutations of PIK3CA in plasoiRNA.

METHODSWe first evaluated the analytical specificity, sensitivity, limit of blank, repeatability, and
reproducibility of the assay. We further applied this assay in 11 gDNA and 18 gf3ha samples from

healthy donors (HD) and in 35 plasetf®NA samples frommetastatic breast cancer patients. Twerttyo

ER+ breast carcinoma tissue samples (FFPEs) were also analyzed for the validation of the developed assay

and results were compared with the FDALILINE SR / 201 at t LYo/ ! adzsldAz2zy ¢S

RESULTShe developed dualrop-off droplet digital PCR (ddPCR) assay simultaneously detects seven
mutations in exon9 and three in exon20, and is highly sensitive (analytical sensitivity: 0.5%) and specific.

The comparison study in 22 FFPE samples with thecBEDANB R / 26 &t t LYo/ ! Ydzil GA:
showed a concordance of 77.3% and 81% for exon9 and exon20, respectively. Discrepancies could be
explained by the fact that the drepff assay is more sensitive. Using this assay, we detected PIK3CA
mutations in 9/35(26%) plasmefDNA samples in exon 9 and in 9/35(26%) in exon 20. Direct comparison

of the developed assay with ARNPER for E545K, and H1047R, performed in the same plasma samples

revealed a 63% concordance. Discrepancies could be explairtbd fgct that the dropoff assay detects

more mutations than the ARMBCR.

CONCLUSIONShe developed assay is ceadtective and can reliably and simultaneously detect ten
hotspot PIK3CA mutations in plasitfDNA. The clinical performance of the assay will be further evaluated
in liquid biopsy samples.
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Droplet digital PCR analysis of circulating tumor DNA in molecular
diagnostics of colorectal cancer patients

YI GSnjAyl hwaRdEICOR, DAtkej Horky; JitkaBerkovcovg Michal Uhet, Jitka
Holcakova Martin Bartosik, Tomas Kazdg, Igor Kis¥, Roman Hrstke

1Research Centre for Applied Molecular Oncology (RECAMO), Masaryk Memorial Cancer Institute , Brno, Czech
Republic2ZDepartment of Biochemistry, Faculty of Science, Masaryk University, Brno, Czech Repphlitment of
Comprehensive Cancer Care, Faculty of Medicine, Masaryk University, Brno, Czech Repattivent of

Comprehensive Cancer Care, Masaryk Memorial Cancer Institute and Faculty of Medicine, Masaryk University, Brno,
Czech RepubligDepartment of Pathology, Masaryk Memorial Cancer InjtBrno, Czech Repubfibepartment of
Radiation Oncology, Masaryk Memorial Cancer Institute, Brno, Czech Republic

The diagnosis, treatment and monitoring of cancer are very complex procedures, highly dependent on
identification of malignant tissue and associated biomarkers. Liquid biopsy represents a type of biopsy
containing various components including circulatingnbr DNA (ctDNA) and offers a nmvasive
approach for monitoring of patients with cancer. The aim of this study was to confirm that droplet digital
PCR (ddPCR) is a sufficiently sensitive and specific method for the detection of colorectal cancEni€CRC).
was done through analysis of ctDNA in the blood of patients with suspected cancer. We carried out a
concordance biomarker analysis of 64 patients focused on the determining mutations of KRAS, BRAF and
NRAS genes. The ctDNA obtained from liquid biemsytested by ddPCR and the results were compared
with the data acquired by sequencing of DNA isolated from tumor tissue archived in formalin fixed paraffin
embedded blocks. The sensitivity of ddPCR to determine KRAS gene mutation was 75% and thiy specifici
reached 82.5%. The overall sensitivity and specificity for finding any of mutations mentioned above were
64.9% and 61.8%, respectively. The results of this study indicate that the ddPCR analysis of ctDNA can be
considered as an additional approach inlewular diagnosis of patients with CRC.

Keywords: Liquid biopsy; CRC; ddPCR; mutations; biomakers
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esophagus: a ddPCR assay in liquid biopsy

Elisa Boldrih, Alice Volpatd Maria Assunta PiafdpRita Alfied, Monica Franch Annalisa

Masief, Stefano Realddn Tiziana Morbify GennyMattara®, Maria Raffaella BiasginAntonio

Rosatd®, Antonio Scapinelfp Pierluigi Pilatj Alberto Fantif, Matteo Curtarelld

IImmunology and Molecular Oncology Diagnostics Unit, Veneto Institute of OncologiR@C®, Padova, ltaly

2Anatomy and Pathological Histology Unit, Veneto Institute of OncologyROES, Padova, ItaBSurgical Oncology

of Digestive Tract Unit, Veneto Institute of OncologyIRYCS, Padova, ltalzastroenterology Unit, Veneto Institute

of Oncology IOVMRCCS, Padova, ItaRDepartment of Surgery Oncology and Gastroenterology, University of Padova,
Padova, Italy

BACKGROUNBEsophageal Adenocarcinoma (EADC) prognosis is still poor and the preneoplastic condition

2F . FNNBGGQa Saz2LIKI3Idza o0.90 Aa aaz20ArGSR gAlGK |
carcinogenesis sequence that proceed from metaphmsiagrade dysplasiéLGD) to high grade dysplasia

01 D50 FtyYyR FAylLtte 9!5/ o [ ftAYyAOFt &adl3Aay3ad R2SayQd |
response and survival, indeed there is the rational to investigate other prognostic/predictive molecular
biomarkes. Hypomethylation of Long Interspersed Nuclear Element 1 {LiNEquences emerged as a

frequent epigenetic alteration in tumor carcinogenesis. The aim of this study was to evaluate, through a

liquid biopsy approach, if global hypomethylation is an eavignt in EADC carcinogenesis and to verify if

there are differences between global hypomethylation frequencies in the EADC, HGD and BE samples.

METHODSWNe investigated cell free DNA (cfDNA) of 60 patients, 21 with EADC, 20 with HGD and 19 with
BE disease stable for at least 4 years of follppw cfDNA samples were analyzed for LINfethylation

level by digestion of genomic and cfDNA with a methylatensitive enzyme, followed by digital droplet

PCR (ddPCR). Twenty cfDNA of healthy control were included to set up b# tutonsider a sample
hypomethylated.

RESULT&IPCR in cfDNA showed that 33.3% of EADC were hypomethylated. Interestingly, also HGD and
BE samples were hypomethylated with a frequency of 15% and 10.5%, respectively. Preliminary results in
few patients followed longitudinally indicate that methylatidevel correlates with clinical outcome. In
particular, one patient who received a diagnosis of EADC, was hypomethylated before surgery and
hypomethylation was maintained stable at progression occurred one year after resection. Two patients,
one EAR and one HGD, hypomethylated at the diagnosis, turned to normal methylation level after
surgery/mucosectomy.

CONCLUSIONSGIlobal methylation level seems to be an early event during EADC carcinogenesis and this
biomarker could possibly integrate other molecular biomarkers to detect EADC or dysplasia. Longitudinal
cases results suggest further investigation in more samplestify\vif this biomarker could be used to
integrate patient monitoring.
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Fully automated celfree DNA extraction from ugo 8 ml plasma enables
sensitive mutation detection with digital PCR and negéneration
sequencing

Siegfried HaucH, Simon Hertleih Annika Voets Julius Albefs Zhong W& Martin

Schlumpbergét Markus Sprengeiaussels
1Qiagen GmbHQiagen Sciences

BACKGROUNLzelliree DNA (cfDNA) is found in blood, urine and other body fluids and is commonly
characterized as extracellular DNA fragments shorter than 1000 bp. cfDNA is an important analyte for
screening and treatment monitoring e.g. in cancer research. SinceAciDpresent in very low amounts,

there is a need for large input volumes leading to higher sensitivity of rare mutation detection and for high
degree of automation to increase sample throughput. The new EZ1&2 ccfDNA process uses magnetic beads
to enable efficient purification of this cfDNA fror8Iml human plasma in 365 minutes processing time.

No manual prereatment or preenrichment is needed and up to 24 samples can be processed in parallel
resulting in eluates readio-use for downstreen applications such as gPCR, dPCR, fragment length analysis
and NGS.

METHODSPlasma from healthy donors was extracted using the new EZ1&2 ccfDNA Kit and cfDNA vyield
and quality was determined using Qubit, gPCR, dPCR and fragment length analysis in comparison to other
cfDNA extraction solutions. cfDNA material with defined mutativas spiked into healthy donor plasma

and EZ1&2 ccfDNpurified eluates were analyzed for detection of variants with allele frequencies (VAF)
below 0.5 % using dPCR. Furthermore, using SeraCare Reference material, the new QlAseq Targeted cfDNA
Ultra Panel was evaluated for low VAF detection using eluates from the EZ1&2 ccfDNA kit.

RESULT8CcfDNA can be isolated efficiently using the EZ1&2 ccfDNAKitfsomY f  LJ I a YI A
2N nn xf StdziAzy @2fdzySa 6AGK y2 RAAOSNYyAoOtES
analysis or NGBased methods. This fully automated cfDR¥raction method proved to be equal or
better than other cfDNA extraction methods and enabled the detection of VAFs as low as 0.1 % in dPCR
and NGS.

y SAd
AY KA

CONCLUSIONSur novel fully automated system provides robust and fast cfDNA extraction in as little as
35 minutes from up to 24 samples. This bettop sized solution showed equal or better performance in
comparison to alternative methods including crucial detectibmave mutations.

« Evi Uanidow, Universaty of Athens
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Assessing recovery rates of mesenchymal and epithelial pancreatic tumor

cells using the Parsortix system
Nele Vandenbussché, Bram Partoh?, Tijs Merckaeft’, Charlotte Fieuwss [ dzWa ! o NS dz

Carvalhé, Frederik Berrevoét Kris Gevaett, Kathleen Claé4

1Center for Medical Genetics, Ghent Univerdibdgpartment of General and Hepati@ancreaticeBiliary Surgery and
Liver Transplantation, Ghent University Hospit@lenter for Medical Biotechnology, MBent,*Department of
Biomolecular Medicine, Ghent University

BACKGROUNirculating tumor cells (CTCs) are cancer cells that enter the circulatory system and form
distant metastases. CTCs are shown to be strongly associated with poor survival and therapy failure and
thus present an opportunity to monitor disease. Parsortiaisizebased microfluidic system for CTC
enrichment, which was recently FDA approved for CTC detection in metastatic breast cancer patients. The
suitability of the Parsortix instrument for the isolation of pancreatic CTCs has not been prgviousl
investigated. The aim of our study is to determine the recovery rates of the Parsortix instrument for
different pancreatic cancer cell subtypes.

METHODSThree pancreatic cancer cell lines were used in this study: CAPRANEL and MIAPaCa2.

An indepth proteome analysis was performed using dmdependent acquisition (DlAhass
spectrometry (MS) to identify differentially expressed proteins. In adidjtwe stained each cell line with

a different CellTracker dye and spiked them into blood from healthy donors. We processed the samples
using the Parsortix system and determined the recovery rates by quantifying the number of cancer cells in
the sparation cassette using fluorescence microscopy.

RESULT®S analysis identified a total of 6590 proteins in all cell lines. By evaluating levels of currently
used protein markers for Epithelial Mesenchymal Transition (EMT) such as EpCAM, cytokeratin and
vimentin, we were able to characterize CARPBNMIAPaCa2, and PANEL as epithelial, mesenchymal and
intermediate cells respectively.

The three cell lines were fluorescently labeled for masikelependent detection in the Parsortix. Our
preliminary results suggest that MiRaCa2 (mesenchymal cells) may have a lower recovery rate (36%)
with the Parsortix system compared to CARPAREpithelial cells) (41%). The overall recovery rates were
also lower than expected compared to current literature. Additional experiments are ongoing to confirm
these findings.

CONCLUSIONGSVverall, our study highlights the importance of evaluating the recovery rates of different
CTC subtypes to develop more effective methods for capturing the heterogeneity of CTCs in liquid biopsies.
Further experiments are needed to confirm the Parsonjigtem's ability to enrich mesenchymal CTCs as
effectively as epithelial CTCs in patients with pancreatic cancer.

) h SI b « Evi Lianidou, University of Athens
k} « Mellenic Saclety of Liquid Blopsy
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Optimising the isolation and enumeration of circulating tumour cells in

patients with resectable lung cancer using the Parsortix PR1 system

Volga M Saifj Ezgi Oné; Sinead Hurleéy Siobhan Nicholsdn[ 2 NNJ A y S3, StegherNA a4 O2 f f
Finr?, Gerard Fitzmauri¢gKathy Gately

BSLI NLIYSyhG 2F /fAYyAOFLE aSRAOAYSS ¢NRAyA(GEe ¢NIyatldAzylt a
Hospital2l A 2 G2 LJ- (1 K2 f 2 3 & 3 3S¢hdol of\RrhafrSatyaid Phamadaitital Scignces & Trinity Biomedical

Sciences Institute, Trinity College Duldlinf NRA 2 G K2 N} OA O &adzNBESNEX { G WFYSaQa | 23aLJ

BACKGROUNRBecurrence rates for nesmall cell lung cancer (NSCLC) even after curatfeat surgery,

the current standard of care, remain high at 24% in stage | NSCLC and 50% overall. Approximately 45% of
operable patients will develop recurrence withig®8 months due to the initial dissemination of tumour

cells. Circulating tumour cells (CTCs) are emerging as a promising prognostic biomarker in lung cancer (LC)
and CTC enumeration may be used to identify patients who are at a high risk of diseasenwe@and

who may benefit from followup screening. In this study, the Parsortix system was evaluated, a microfluidic
labetindependent technology that isolates CTCs (epithelial and/or mesenchymal) based on their size and
resistance to compression.

METHODS!:In this initial pilot study, 10 eardstage LC patients who underwent surgery were screened.

Peripheral blood samples were prospectively collected from LC patients during surgery (pulmonary vein

blood samples also collected at baseline) and on subsedakoiv-ups (3 days and 6 weeks after surgery).

CTCs were isolated and analysed using the Parsortix system at these timepoints for longitudinal analysis.

CTCs were identified by immunofluorescentcassette staining using a combination of epithke(pan

cytokeratin) and mesenchymal markers (vimentin). Captured CTCs were enumerated, analysed and
O2NNBf ISR gAGK LI GASYyGaqQ OtAyAO2LI K2t 23A0FE OKI N
gender.

RESULTSCTCs expressing epithelial, mesenchymal or both markers (pan cytokaoatiive/vimentin
positive/CD45/ S3A G A @3S0 6SNBE SydzyYSNI SR ! GNBYR 461 & 20aSNX
clinicalpathological data such as tumour size and the typsus§ical procedure.

CONCLUSIO®ur results show heterogeneity in the epithelial to mesenchymal transition (EMT) status of
CTCs from patients with resectable LC. If traditional epithelial-Zdy@éndent CTC capture methods were
used, these CTCs could have been missed. Furthermorenp&irC counts were correlated with their
surgery type, for example, if it was a robotic or viekssisted thoracoscopic surgery. Detection of CTCs
prior to and postsurgery may have prognostic potential, but future research is required. Ovérall
Parsortix system can effectively capture CTCs from blood of LC patients and could have an application in
the clinical setting.
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Deep learning for Circulating Tumor Cell (CTC) identification with the

CELLSEARCH system: performance and susmnadysis

Luca Biasiolli Pietro AnsaloAE b A O 2 t, Rambné Wisekehidirp Giulio Signorikj Frank
Couman$ Afroditi Nanod, Leon Terstappér, Gianni Medord

IMenarini Silicon Biosystenf®epartment of Medical Cell BioPhysics, Faculty of Science and Technology, University of
Twente, 3Department of General, Visceral and Pediatric Surgery, Heidgte University, University Hospital
5NaasSt R2NF

BACKGROUND: ¢/ Sy dzYSN}X A2y Ay o6f22R &l YLXSa 6A0GK [/ 9[][{
metastatic breast, prostate and colorectal cancer (full intended use documents.cellsearchctc.com). CTC
identification is performed by visual assessment, which is 4omsumingand potentially affected by

subjective interpretations. Recently, we developed a Deep Learning (DL) algorithm for automated CTC
identification in CELLSEARCH images (research use only).

This study aims to assess 1) CTC classification performance and 2) prognostic performance of the proposed

DL method compared to human reviewers.

METHODSThe training set contained 13469 CTCs and 35792C%0 images from 115 breast, 123
prostate and 81 colorectal cancer samples. 10 reviewers, qualified for CTC image analysis, performed blind
labeling of a separate testet: CELLSEARCH gallery imagesZfobneast and 28 prostate cancer samples.

The Ground Truth (GT) was generated by 3 experienced reviewers by majority voting, identifying 1182 CTCs
out of 5352 gallery images.

1) Accuracy and F1 metrics were used to rank the performance of DL and 7 reviewers on-fet. test

2) Prognostic performance of DL and 1 reviewer was estimated on 131 casiradistant prostate cancer
patients (CRPC).

RESULTS) On the testset, DL reached top humdavel performance ranked by accuracy or F1 (Tablel).

LI @Ay3a GKS @GFEARFGSR Odzi2FF 6/ ¢/ xp0X 5[ KIFR LISNJ
prognosis (accuracy=100%; F1=100%), whereas most reviewers \wad docuracy=94-400% and

F1=91.4100%.

2) DL had 93.4% agreement with the reviewer on favorable/unfavorable prognosis of the 131 CRPC
patients. Hazard ratio (HR) of Overall survival (OS) using baseli#ransfprmed CTC as a continuous

variable was 1.57 (95% CI:1.884) for the reviewer and.63 (95% Cl:1.3@ dgpp 0 F2NJ 5[ ©@ | aAy 3
favorable/unfavorable prognosis, HR of OS was 2.49 (95% CB.I&dfor the reviewer and 2.93 (95% CI:

1.904.53) for DL.

CONCLUSIOM®L performed better than most reviewers and reduced data processing time. HR results
suggest DL can perform similarly to or better than human reviewers in predicting OS. In conclusion, DL can
be used to identify CTCs, removing human subjectivity from #sew process and maximizing

standardization among different research centers.
Tablel. CTC classification performance of DL algorithm and human reviewers (R1-R7).

Review FP FN TP N Recall Precision  Specificity Accuracy F1
R1 174 34 1148 3996 97.1 86.8 95.8 96.1 91.7
DL 136 86 1096 4034 92.7 89.0 96.7 95.9 90.8
R2 82 139 1043 4088 88.2 92.7 98.0 95.9 90.4
R3 135 104 1078 4035 91.2 88.9 96.8 95.5 90.0
R4 79 163 1019 4091 86.2 92.8 98.1 95.5 89.4
RS 144 163 1019 4026 86.2 87.6 96.5 94.3 86.9
R6 26 273 909 4144 76.9 97.2 99.4 94.4 85.9

R7 97 282 900 4073 76.1 90.3 97.7 92.9 82,6
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Apoptotic sensitivity assessed on singtell level using TetherChip

microfluidic device

Darin_Gilchrist?3 Megan Stembergér David Annis Julia Jtf, Makenzy Mul®, Katarina
Chang?, Keyata ThompsdnMichele Vitold, Stuart Martird

IMolecular Medicine Graduate Program, University of Maryland School of Meditleelical Scientist Training

Program, University of Maryland School of Medic#department of Pharmacology, University of Maryland School of
Medicine

BACKGROUNRi rculating tumor cells (CTCs) transit through the harsh;auirerent microenvironments

of the bloodstream and lymphatics, where over 99% of CTCs perish. However, a small CTC population
survives due to an acquired resistance to apoptotic cell death.vBocome the technical challenges of
studying noradherent cells, our lab developed a microfluidic tethering device formulated on a transparent
nanosurface with a polyelectrolyte multilayer and terminal lipid tether to spatially immobilizeflivaéing

cels. Our lab has leveraged TetherChip to study CTC metastatic phenotypes, including microtentacle
formation and cell clustering, at the singiell level.

METHODSThis project tests the hypothesis that apoptotic sensitivity of sadiherent tumor cells

AYY20Af AT SR 6AGK ¢SGUKSNI KAL) SOKyz2ft23& OFy- LINBRAOI
tumorigenic MCRLOA breast epithelial cells and metastatic MDU-231TD cells were loaded onto

TetherChips in nutrienstarved, noradherent conditions to compare anoikis response to cell
tumorigenicity. Cells were imaged with microscopy over 24 hours to assess morphological changes
including membrane blebbing anduclear condensation by phase contrast and fluorescence caspase

activation assay. To reinforce TetherChip findings, the conditions were replicated -mtthh tissue

culture plates and immunoblot analysis was performed for expression levels of apoptoters, cleaved

Caspase& and cleavedPARP.

RESULT&xposure to the noadherent TetherChip microenvironment revealed that MDA cells were
more sensitive to anoikis than the more tumorigenic MBIB-231TDs. Membrane blebbing and nuclear
condensation occurred hours earlier in MCF10A cells than in the-MB&31TDs. By 24 hours, over half
of the MCFLOA population was dead or detached from the lipid tether, likely due to loss of membrane
integrity, whereas the MDMB-231TD population maintained a greater percentage of live cells, with some
undergoirg cellular division. Caspase activity initiated earlier in MQ&s and produced a higher
fluorescence intensity than MDWB-231TDs, indicating early commitment to cell death via apoptosis.
Immunoblot analysis showed elevated expression of cleavaspase and cleavedPARP.

CONCLUSIONEhese data establish that the apoptotic phenotypes of MGR breast epithelial cells and
MDAMB-231TD metastatic breast tumor cells can be studied in the -adimerent TetherChip

microenvironment and correlated to tumorigenicity level. Translating thisofiof-concept to clinical

diagnostics could help assess patient CTC apoptotic sensitivity to determine metastatic risk.
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Enrichment of circulating tumor cells with microfluidics

AnnaTerrazzah Tomasz KamingkiFrancesca Pia CarbdnPietro Anconf Nicoletta Bianchj
Jeffrey Palatidj Stefano Volinia

1Department of Translational Medicine, University of Ferr&@fagpartment of Molecular Biology, Institute of
Biochemistry, Faculty of Biology, University of Wars@egnomics Core Facility, Centre of New Technologies, University
of Warsaw

BACKGROUNDhere are different technical protocols and commercial platforms for Circulating Tumor
Cells (CTCs) isolation but there is still great uncertainty about their effectiveness due to the potential
diversity in the CTC molecular phenotypes. We aim to ideatify marker which might be used in the
characterization and purification of CTCs from patients.

METHODSFor this purpose, we performed a range of microfluidics experiments to create an efficient
workflow to isolate tumor cells from human blood. We designed and produced chips of
Polydimethylsiloxane for the sizgased isolation of larger cells, like CTCs. fEchnology employs fluidic

FT2NOSa (G2 ONBFHGS YdAf GALX S @2NIAOSa Ay GKS RS@OAOSQa
smaller particles (like blood cells) remain in the main stream. We used blood from healthy donors spiked

with MDA-MB-231 cells, a triplaegative breast cancer (TNBC) cell line, to reproduce the conditions for
Aa2NIAYy3 /¢/a FNBY ¢b./ LIdGASydaQ ot22Rd ! FGSNI GKS
collected, enumerated under a fluorescent microscopad seeded on a 2dell plate to assess the

viability during the following days.

RESULTS8Ve calculated the capture efficiency as the ratio between the number of tumor cells recovered
(output) and the total tumor cells spiked into diluted blood (input). After just one trapping cycle, the
experiments with 100X and 40X diluted blood recovere#o3if the total spiked cells while experiments
with 20X and 10X diluted blood had a lower capture efficiency (20%), probably duedeltetlllision and
higher red blood cells viscosity. Réusing the liquid waste from the first experiment (up to 6 és) can
improve the capture efficiency. Finally, after 4 days the recovered cells were viable and proliferating as the
unsorted cells.

CONCLUSIONETCs represent a powerful candidate for monitoring the impact of treatment on the
evolution of cancer with minimally invasive techniques. Our aim is to apply this protocol on TNBC patients
to enable singleell molecular analysis. For these reasons, veegaing to characterize isolated CTCs using

a dropletbased singleell sequencing protocol (VASAg) which might unlock the complete
transcriptome of these cells.
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Circulating tumor cell capture performance of different particles on a
Halbach magnebased flowthrough immunomagnetic CTC enrichment

system
Peng LiySitian He, Pieter Hatt, f 2 Ckdeéf,Stéh-BgxumMichiel StevengPascal Jonkheijm

Leon Terstappen
University Of Twente

BACKGROUNDt most (metastatic) cancer patients the number of Circulating Tumor Cells (CTCs) obtained
through the immunomagnetic processing of blood samples is very low, posing a challenge for
comprehensive tumor characterization. The number of CTCs available factrézation can be increased

by the use of Diagnostic LeukApheresis (DLA). Immunomagnetic CTC enrichment from these large samples
requires highly selective magnetic particles. To select the best magnetic particle, we have compared the
characteristics ang@erformance of various commercially available streptavithated magnetic particles

in combination with our previously reported Halbach magnet atvaged flowthrough immunomagnetic

CTC enrichment system.

METHODSEIght commercially available streptavidinated magnetic particles were first characterized
using SEM, DLS, and Zeta potential analysis. Next, their capture efficiency and the amourspéaific
binding were determined. For this, we spiked cells fithe low EpCAMexpressing PGS cell line and the

high EpCAMexpressing LNCaP cell line into healthy blood samples. After labeling with biotinylated anti
EpCAM antibodies capture was performed using our floreugh system together with the various
streptavidin-coated magnetic particles. Captured tumor cells as well asspewifically captured healthy
cells were enumerated by flow cytometry.

RESULTSEM imaging revealed large differences in size, ranging from 50 nanometers to 2.8 microns, and
morphology, spherical to highly irregular, depending on the fabrication technology (Figure 1). DLS results
concur with SEM imaging when it comes to the naims particles, but deviate for the micrsized
particles, while Zeta potentials range from neutral to arouA@mV. With both cell lines, the MojoSuart
Streptavidin Nanobeads, BioMagnetic solutions FerroSeldegrrofluid and MagVigen Streptavidin
showed the highest capture efficiencies by far, indicating that particles size@@D&m exhibited the

best performance in this enrichment system. Although their nonspecific capture for WBC is also somewhat
higher, (ranging from 1.44% to 3.06%), thesdipkes still result in the highest enrichment factor.

CONCLUSIONSIsing our previously reported fletinrough enrichment system a large difference in
capture performance among commercially available streptavidiated particles was found, with the best
performance for particles sized around 2800nm.
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Development of a microfluidic device for the early diagnosis and follaw

of patients with pancreatic neuroendocrine tumors

Bozena Smolkova Julie Eaf] Agapi Katakj Vita Rovitéx  { I Y RNJ &I 'y INRIPa d&pi2 i
Manousos KonstadoulaRE a ILaNdd IGarci@8ermejd, Alfredo Carratd, Joerg Schradéf,

Alena Gabelova Yvonne KoBJ Thorsten Kndll

Biomedical Research Center, Slovak Academy of Sciédndesysy & /F 2l f |1 SFfiK wS&asSlI NOK L
Colmenar Viej@School of Medicine, National and Kapodistrian University of Athleatvjan Biomedical Research and

Study Centre, Ratsupite®Bioquochem Company, Edificio CEEF NJj dzS ¢ SOy 2 f 5 DdpérttmenRa® | & (0 dzN& |
Medicine, Klinikum NordfrieslandDepartment of Medicine, University Medical Center Hamitpgendorf,

8Fraunhofer Institute for Biomedical Engineering IBMT

BACKGROUNMPancreatic neuroendocrine tumors (PNETS) present considerable challenges in clinical
management due to limited knowledge of their biological behavior and delayed diagnosis. Circulating
tumor cells have emerged as promising biomarkers for PNETS, indicatiegrly stage of metastasis
through the bloodstream. Our objective was to establish a repository of genetically characterized tumors
and identify essential PNEpecific biomarkers crucial for the development of an innovative
nanotechnologybased microfluidic device for early detection and folloy of PNET patients.

METHODSThe collaborative efforts of the "NEXT" consortium resulted in the development of a
microfluidic cartridge with a silicebased micrehole array chip for the positioning of individual cells from

a cell suspension. The microfluidic cartridge was instatiedholder consisting of a Ch@lled aluminium
frame and a 3Eprinted plastic cover. This cover was placed directly on an elastomer sealing to ensure a
tight seal with the silicon chip. This configuration created a fluidic module with a chandetneath the

chip with the micrehole array and a reservoir above the membrane. Negative pressure (ranging from 5 to
15 mbar) was applied to the channel, allowing the gentle positioning of cells from the reservoir onto the
micro-holes of the membrane, madfrom silicon nitride. The developed microfluidic cartridge with the
integrated silicon micréole chip was used in conjunction with a fluorescence microscope (Olympus IX
81) and a vacuum unit for cell suction onto the mibi@es. Optimization experimeatwere performed
using the pancreatic cell lines 188 and N73.

RESULTS & CONCLUSIOME: development of the micrhole array chip and its integration into the
microfluidic cartridge mark significant milestones in this project. These advancements lay the foundation
for further experimentation and optimization. This collaborative projectsi together universities,
research organizations, hospitals, and SMEs with the goal of advancing our understanding of PNETs
biology, improving minimallinvasive liquid biopsy biomarkers, and providing PNET patients with timely
andsensitive detection as well as more effective therapeutic strategies.

AcknowledgmentThis research was funded by TRANSZAdgram ERAIET JTC 2017 within the project
NEXT and Horizon 2020 research and innovation program under grant agreement No 857381 / VISION,
COST Action CA2116, ARAN143 and AP\VWZ21-0197.
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Flow-based immunomagnetic enrichment increases the capture efficiency

of tumor cells with a low number of EpCAM antigens
Michiel Stevend Afroditi Nanod, FrankCoumany Anouk Mentink, Khrystany Isebfa Jaco

Kraart, John Marten% Leon Terstappén
1Department of Medical Cell BioPhysics, Faculty of Science and Technology, University of2Dejeatement of
Medical Oncology, Erasmus MC Cancer Institute

INTRODUCTIONhe enumeration and characterization of circulating tumor cells (CTC) are hampered by

the low number of cells detected in most patient settings. Here we evaluated whether the relatively high

magnetic strength of the immunomagnetic flerough separatiordevice (FETCH) increases the capture

of cells expressing low number of EpCAM antigens spiked in blood and CTC in Diagnostic LeukApheresis

65[ !0 LINPRdzOG& 2F YSGlLadlraAOo /FAGNIGAZ2Y Dbl O8S t NRad

METHODS=our different prostate cancer cell lines with EpCAM expression ranging from 9,000 to 770,000
were spiked into blood samples from healthy donors and processed using FETCH as well as regular
CellSearch using identical staining reagents and image an#&gsigheral blood samples from 23 mCNPC
patients were processed with CellSearch and aliquots of leukapheresis samples were processed with both
CellSearch and FETCH. Using aliquots from six patients the use of FETCH with less immunomagnetic EpCAM
ferrofluids was tested while aliquots from four patients were used to evaluate the processingfold10

larger DLA samples using FETCH.

RESULTSN the enrichment of cells from the two high EpCakpressing cell lines from blood no
difference in recovery was noted between FETCH and CellSearch (all ~80%). However, the recovery of the
two low-expressing cell lines was only 19% and 13% with CellSeahile recovery with FETCH was
approximately 60%. The CTC retrieved from patient standard aliquots of DLA sample using FETCH was
similar compared to CellSearch, and did not decrease when using down to 10% of the regular volume of
immunomagnetic BCAM ferrofluids. Using the regular volume of immunomagnetic EpCAM ferrofluids
used in peripheral blood CellSearch aftll higher volume of DLA product could be processed using
FETCH, yielding a meanfafd increase in CTC compared to peripheral bloeliiSearch.

CONCLUSIOBur optimized flowthrough separation method showed a clear improvement compared to
the CellSearch system in capturing low Ep@Xdressing cells from the blood. For the capture of CTC from
MCNPC leukapheresis samples only 10% of the capture reagemgexded, resulting in a higher final
sample purity without CTC loss. Processing efold larger DLA sample resulted in afofd increase in
CTC.
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Marker independent Labyrintdbased rapid circulating tumor cells

Isolation in patients with colorectal carcinoma fanetastasis evaluation
Asit Mridhd, PoojaYadav, Muzamil Ahmad4 Adarsh BarwagdHemanga BhattacharjéeSunil
Kumar

1Department of Pathology, All India Institute of Medical Scied8esgical Oncology of Dr. BRA, IRCH, All India Institute
of Medical Sciences

BACKGROUNRDolorectal cancer (CRC) is the second most common cause of-calated death in both
genders. Patients with metastatic disease require surgical excision with adjuvant
chemotherapy/radiotherapy/immunotherapy. Conventional radiography (CT, MRI, and iPH&ss
sensitive for early detection of metastasis. EpGdded liquid biopsy is also less sensitive due to the loss

of epithelial markers in cancer cells during the invasion and metastasis. To overcome these we used
markerindependent Labyritt-based CTCs isolation from peripheral blood in CRC patients.

METHODSCTCs were isolated using Labyrinth devices from pre and postoperative peripheral blood
samples of CRC patients. Control samples were obtained from patients witheugtastic intestinal
diseases and healthy volunteers. CTCs were demonstrated by Papani¢Blap) stain cytosmears, pan
cytokeratin (ParCK), and-Plastin (PLS3).

RESULT®Ilood samples of 106 consecutive CRC patients were processed, and samples of 6 cases were
KSY2ft @aSR® ¢KS LI (A7 ymedih 45) ygds wNi- Mf B=5.R1. GTICR déteated in 34%

of patients, out of which 8.8% were in pediatric age groupE£LWas detected by Pap stain in 26.3% of
stage |, 43.2% of stage I, 32% of stage lll, and 29.4% of stag8.04&p CTC was found in 38.1% of
patients with metastasis and 31.2% of patients without metastasis:G&anvas positive in 29% of case

and PLS3 in 18% of cases. #hwas positive in 47% of stage IV disease and 25.9% of patients with stage
I-Ill, whereas PLS3 was positive in 18.5% of patients with stibard 17.6% of stage IV patients.
Immunodeficiency signals present in 57.1%noétastasis patients and 32.6% in noretastatic CRC
patients.

CONCLUSIONabyrinthbased CTC isolation is a robust technique for early metastasis diagnosis in patients
with colorectal carcinoma. CTCs can be detected in aboutthiing of patients in the early stages of the
disease. Immunofluorescence could be an adjunct teamifpr CTCs detection. This method should be
used in routine practice for metastasis evaluation, monitoring, and treatment of CRC patients.
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Chart A and B represent CTC-positive cases in CRC stages, metastasis, and non-metastasis
cases. Collective this indicates the invasiveness of circulatory cancer cells in the early stage of
colorectal cancer.
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A biomarker platform technology for the isolation of Circulating Tumor

Cells: the BMProbe

Sara Campds Dave S Hodr, Klaus LuecReGabi Bondzig Paul F Geds
Hnvicol GmbHDepartment of Translational Molecular Medicine, Div. Molecular Oncology, John Wayne Cancer Institute, Saint John's
Hospital and Health CentétlaimaChek Inc!Biofluid Mechanics Laboratory, Institute of Comptassisted Cardiovascular Medicine,
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The capture, enumeration, and characterization of Circulating Tumor Cells (CTCs) promises minimally
invasive reatime early cancer detection and predicts the response to potential treatment approaches.
However, despite numerous research efforts, therstis an urgent unmet need for the reliable detection

of rare CTCs, especially at an early stage of the disease. Here, we report the development of an in vivo

RAIFIIy28GA0 (22t GKIG OF LXidz2NBa KAIKSNI

liquid biopsy approaches. The BMPrabevill overcome prevailing bottlenecks of liquid biopsies by
specifically capturing CTCs in a less invasivedestructive manner, allowing downstream molecular
analysis of these rare cells.

The BMProbz is inserted into the cubital vein (forearm) to isolate CTCs, which are extremely rare in blood
circulation, even in metastatic patients-{D CTCs/ml). To address this limitation, we designed the
BMProbet with a revolutionary and proprietary geometry that optimizes blood screening. A
biocompatible polymer and antibodies coat the surface of the BMPuotmecapture rare cells from the
peripheral venous blood. As a result, this minimally invasive approach screens up to 350 mL of blood (50x
more than alternative ex vivo methods), capturing CTCs, but also circulating tumor DNA (ctDNA) and
extracellular vesicles. After removal, the BMPmbis washed, and the captured cells are fixed for
molecular characterization, including immunostaining and genomic analysis.

We performed ex vivo experiments using blood samples from cancer patients, namefymalhCell Lung

/' yOSN) 6b{/ [/ 0% IyR KSIfiKé AYRAGDARdZ fao

| SNBx ¢85

samples using BMProbescoated with different antibodies. Key observations from this study provided a
comprehensive understanding of the correlation between CTC detection and cancer diagnosis. Currently,

we are initiating clinical trials for the application of the BMPmbin prostate cancer patients in
collal2 NI GA2y GAGK {IFAyld W2KyQa /I yOSNILyadAGdzisS o/ ! 2

Employing our revolutionary approach will aid clinicians in stratifying patients by risk and making informed
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Fig. 1. Quantification of LnCaP cells captured by the BMProbe™ using the flow system
in comparison with a competitor. Flow rate: 2cm/s.
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Fig. 2. Results from ex vivo experiments screening blood (10 mL) from NSCLC patients and
healthy donors with the BMProbe™. 3 BMProbes™ coated with a different antibodies (anti-
EpCAM, anti-cell-surface-Vimentin or anti-FOLR1) were used per patientto detect CTCs.

Fig. 3. CTCs captured with the BMProbe™ coated with different antibodies: Anti-Folate (A), Anti-Vimentin
CSV (B) and Anti-EpCAM (C). CTCs were identified with Anti-EpCAM/CK:PE for membrane staining and
Hoechstfor nuclear-specific staining.
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Collection and proliferation of CTE€An in vitro study with a cell probe

Sophia Krakowskj Paul Geus Gabi Bondzf) Nina Bagt Felix Hehnehn Ulrich Kertzschér
IK | NN GySh S NEBE A G NGANVERR Gribyf . SNI A Y

BACKGROUNDung cancer is the leading cause of cancer deaths worldwide. The earlier it is detected, the
better the chances of recovery. However, current diagnostic methods face a number of limitations. The
need for a new method for early detection, staging and maniitg is therefore high. To overcome these
limitations, circulating tumour cells (CTCs) can be used as biomarkers, but since they are extremely rare in
blood (:10 CTCs/mL) their detection remains a technical challenge. Therefore, an in vb® \pas
developed. It is a medical grade stainless steel wire that can be coated with different antibodies to bind
the CTCs to the probe. Compared to existing approaches, the probe is capable to screen a large blood
volume of about 400 mL within 30 minut@svivo.

An exploratory in vitro study is presented to determine the functionality of the probe. In addition, the vital
detachment of the cells for proliferation is investigated in order to perform drug tests.

Methods: To investigate the functionality of the coating, three probes with different antiboaigting and

one negative control were placed in a flow system for 30 minutes to simulate the in vivo approach. Then,
the cells bound to the probe were examined undetufescence microscope.

The probes have been tested in the blood of 10 stagd/llung cancer patients before starting therapy

and 10 healthy individuals as a control group. The antibodies considered were EpCAM, Folate and
Vimentin.

RESULTShe in vitro study shows a correlation between tumour disease and the number of bound cells.
On median, the results of the tumor patients and the control group differ significantly.

CONCLUSION®he probe is able to collect CTCs in vitro from the blood of cancer patients. Therefore, it
has the potential to make an important contribution to early diagnosis, detection of minimal residual
disease and monitoring of progression and tumour therapyré&hrinvestigations are focusing on the
detachment of living cells for drug testinglso,a subsequent study is planned to validate the in vivo
functionality.
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Quantification of circulating tumor cells from whole blood using silicon

microchips

Michael Knapp, Matthias EgE  { | Y A, Mbtrd ILWA 6 C NJ v 1, Nilp el Rokihd
Zengerlé, Jochen Hoffmarin

1Robert Bosch Gmb# Jniversity of Freiburg, Department of Microsystems EngineetMEK

BACKGROUNI@irculating tumor cells (CTCs) are the seeds of metastasis responsible for most cancer
related deaths. Quantification and characterization of CTCs holds great potential for early detection of
metastasis, individualized tumor therapy and monitoring. Stt¢he-art systems mostly lack high
sensitivity, are not applicable to different tumor types, or are hard to automate and integrate into a single
miniaturized device with Poimf-Care capability. We present a novel system for isolatiee CTC
quantification based on silicon microchips.

METHODSWe use an isolatiod NES | LILINB I OK NBIjdZANRYy A 2yfe& wnx|[ o6K2f¢
AY Iy SNEOKNROeGSa feaia o0dzZFFSNI FYR GNIXyaFSNNBR G2
structured silicon microchip at the bottom (Figurel). Durang0min stationary phase, all nucleated cells

sediment into the wells at the ground due to gravity. Buffer exchange and cellular staining can be achieved

08 WYAONRTEdZARAO RSOIFIYylAYy3IQ 6KAOK YAYA @abovethel ONR & 02
microchip is displaced with an immiscible air phase, whereas the cells stay in the microwells. Subsequent

filling of the chamber with the desired fluid enables rapid diffusive exchange in each microwell within a

few seconds. Decanting and reéian be repeated to provide multiple wash steps or to perform awclup
fixation/permeabilization/staining protocol. By optical detection and classification of the cells the count of

epithelial CTCs can be determined (Figure2).

RESULT8Yy combining silicon microchips with microfluidic decanting, high cell recovery rates >95% could

be realized for different sample species. In contrast with classical macroscopic processing by centrifuge,
remarkably inconsistent and high cell losses WittCWI' o n ®dp MpPp:z 2 O00dzNNB RSP 1y &
protocol with HCTL16 cells could successfully be proven by positive staining for intracellular cytokeratin

markers after fixation and permeabilization (Figure3).

CONCLUSIORwr results show that microfluidic sample processing provides ddesvapproach of high
sensitivity for the quantification of CTCs. The introduction of microfluidic decanting makes the system
adaptable to a wide variety of assays by using different déta reagents, allowing it to be used as a
modular platform technology for the detection of CTCs in different tumor types with 6iGare
capability in the future.
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Training an automated circulating tumor cell classifier when the true

classification is uncertain

Afroditi Nanod, Nikolas Stoecklein Daniel Doefy; Christiane Driem&l Leon Terstappér,

Frank Coumans

IMedical Cell BioPhysjcEniversityof Twente,2Decisive SciencéDepartment of General, Visceral and Pediatric

Surgery, Heinrich SAy S ! yAGBSNERAGE Y ! yindibtbbrividdical Bignietyaid!Bibinfdmaicd, St R2 NF X
Heinrich Heine University

BACKGROUNLZirculating tumor cells (CTC) and turd@rived Extracellular Vesicles (tdEV) loads are
prognostic of survival in carcinoma patients. The current method of CTC enumeration relies on operator
review, unfortunately has moderate intemperator agreement (Fles kappa 0.60) due to difficulties in
classifying CHike events (1).

METHODSWe compared operator review, ACCEPT automated image processing (2), and refined the
output of a deep learning algorithm (3) to identify CTC and tdEV for the prediction of survival in patients
with metastatic and noametastatic cancer. Three deep learnirgfinement approaches were pursued: 1.
Operator Labeled (GCTC), 2. Designed Decision tree-DILL), and 3. Automatic contrast maximization
CMCTC of events detected in cancer and in benign samplesC(GB). We used 418 samples from benign
diseass, 6293 from normetastatic breast, 2408 from metastatic breast, and 698 from metastatic prostate
cancer to train, test, optimize and evaluate CTC and tdEV enumeration.

RESULT®or CTC identification, the GBITC performed best on metastatic/nometastatic breast cancer
respectively with a hazard ratio for overall survival (HR) of 2.6/2.1 versus 2.4/1.4 for operator CTC and
1.2/0.8 for ACCERJTC. For tdEV identification, @NEV performed best with an HR of 1.6/2.9 versus
1.5/1.0 with ACCERMEYV. Conclusions In conclusion, even though contrast maximization does not utilize
domain knowledge for the enumeration of CTC and tdEV, it outperforms two approaches reliant on such
knowledge.
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Genomic profiling of single cancer cells using the sirgcgd IMPACT assay
Clara_Chaibah Isabell Blochbergér Jonas Grofe Thomas Radg Adithi Ravikumar
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BACKGROUNBGenomic profiling of CTCs holds the promise of identifying critical genomic alterations that

guide therapydecision making even years after removal of primary tumors by analyzing didaaisgy

cells directly. Consequently, novel methods are needed rtabke accurate and reliable mutational

profiling of single cells. To meet this need, we adapted the M3Kt ! / ¢ 1 I & appoved 'y C5!
diagnostic tool for Integrated Mutation Profiling of Actionable Cancer Targets, to analyze-cstigle
genomes We demonstrate the performance of the new workflow in a series of benchmarking experiments

using weHestablished cell lines.

METHODSSinglecell IMPACT (scIMPACT) assay was conducted on single cells and cell pools amplified by
Amplil WGA. Subsequently, targeted sequencing with the sclMPACT assay was conducted. We optimized
our laboratory protocols and employed anliouse developed méxine learning algorithm to account for

WGA associated bias. The sample collective was divided into two groups used to train and validate our
workflow. The first collective, comprised of sequencing libraries prepared from-MBA53, BT474,

BT549 ad ZR75.1, was utilized to train and adapt the workflow to singidl applications. The second
collective, comprised of matched tumor and normal cell lines (HCC1395/HCC1395BL, respectively) was
utilized to validate the performance of the workflow.

RESULTSomatic alterations could be detected in all WGA products matching well with the corresponding
profiles of bulk DNA samples and published data, although evidence of genetic heterogeneity was found
at the single cell level. To evaluate the performance led scIMPACT workflow, we analyzed two
independent datasets. Analytical validation demonstrated 92% sensitivity and 96% specificity (AUC=0.98)
across all samples of the training dataset. Comparable results were obtained with the validation cohort
(sensitivity 84%, specificity 96%, AUC=0.90) indicating general applicability of our workflows for
independent datasets.

CONCLUSION®e have successfully adapted the IMPACT assay to-sielfjenalysis. The output of the
pipeline provides CNV profiles and detects mutations with high specificity and sensitivity in DNA derived
from single cells and cell pools. The scIMPACT assay cinedity implemented in the genomic profiling

of CTCs.
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Combined genome and targeted proteome analysis of single cells

Zbigniew Tadeusz CZyAtieh Alyasif Catherine Botterofy Christoph Kleft?
1Experimental Medicine and Therapy Research, University of Regerdbiuigion of Personalized Tumor Therapy,
Fraunhofer ITENR

INTRODUCTIONhe simultaneous analysis of genotype and phenotype information of very rare single
cells would enable addressing important biological and diagnostic questions particularly in cancer. Here
we introduce a novel genome and proteome (G&P) analytic workflommudti-omics method
experimentallycombining comprehensive analysis of singd DNA and targeted profiling of protein
expression in single cells. As a proof of concept, we demonstrate the capability of the method to quantify
copy number of the ERBB2 genlongside with protein expression levels of HER2, phosjitig2 and
cytokeratin 8/18/19 in single cells.

METHODSThe G&P workflow utilizes antibodies conjugated with DNA oligonucleotides designed to
enable their amplification alongside the singlell genome utilizing whole genome amplification (WGA).
Here, we utilized antibodies targeting cytokeratin 8/18/19, HER® ghospheHER (Tyr1248).
Performance of each DN#onjugated antibody was assessed by immunofluorescence staining in a variety
of breast cancer cell lines (MEMB231, MDAVMIB453, BT474 and MCF7) and sample types. Stained cells
were isolated by mamal micromanipulation and subjected to WGA. Protein expression levels, derived
from quantification of the amplified DNA tags, were measured by gPCR. Shallow whole genome sequencing
was employed to facilitate genomeide profiling of copy number variation€Vs) and assess copy
number of the ERBB2 locus.

RESULTS AND DISCUSSW&:successfully developed and tested a G&P workflow allowing parallel
genomewide CNV profiling and quantification of three target proteins. The G&P protocols were optimized
to decrease the nospecific background signal as well as to normalize the dfigation of protein
expression levels. We validated our workflow by analyzing cells derived from cell lines exhibiting distinct
levels of HER2 and phosphiiER2 expression as well as different DNA copy numbers of the ERBB2 gene.
As nointerference of genome and proteitag-derived DNA was noticed, the proteomic analysis appears
only limited by the costs for multiple DNAgged antibodies.

CONCLUSIOBRur novel, multiplex G&P technique is capable of generating multiparametric measurement
linking DNA copy numbers and expression levels of selected proteins of interest. The method is optimized
for analysis of single cells from rare cell populations arréaslily translatable to analysis of circulating
tumor cells (CTCs) and disseminated cancer cells (DCCs).
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CTC characterization by multiplex mRNA in situ hybridization and machine
learning-assisted classification for longitudinal monitoring of drug

resistance in metastatic prostate cancer
Lilli Bonstingt?, KatjaSallinget, Margret Zinneggér Christina Skofléf, Christine UES, Karin Pankratz
Elisabeth Pritz Corinna Oddr Michael Grubéz ! y | {i Zherrief2Wislyad Samodli Thomas Kroneis

Thomas BauernhoférAmin EHeliebt

Division of Cell Biology, Histology and Embryology, Gottfried Schatz Research Center, Medical UniversityGenerafor
Biomarker Research in Medicine (CBmédjagnostic and Research Center for Molecular BioMedicine, Diagnostic and Research
Institute of Pathology, Medical University of Griiyision of Oncology, Department of Internal Medicine, Medical University of Graz

BACKGROUNID situ padlock probe technology can be used to enumerate circulating tumor cells (CTCs)
and detect mRNAased resistance markers. Until now, the main challenges wereititeasive manual
evaluation of in situ data and meeting the high sensitivity anécHijtity-requirements. To boost
sensitivity, specificity, and informative value, we developed a novel multiplex in situ approach to visualize
11 different CTC and hematopoietic markers and implemented automated image analysis combined with
machine learningassisted cell classification to increase feasibility.

METHODS:We visualized a panel of epithelial, prostate cancer @p€tgific, neuroendocrine,
mesenchymal, and hematopoietic mMRNA markers using in situ hybridization and semiautomated image
Fyrfeara o6/ Sttt NRFALISNL® . I &SR celiyinek Bdtrided &ranany 2 N& Q
forest classifier to identify CTCs with supervised machine learning (CellProfiler Analyst). For manual expert
revision of the classified cells, we implemented an interactive image gallery. Finally, we analyzed 7 CTC
enriched blood samples of 3 patients with advanced metastatic PC and compared our findings to clinical
parameters and AdnaTest results.

RESULTShe trained classifier recognized 69% of manually confirmed patient CTCspaésitae and
falsenegative CTCs were easily spotted and annotated during expert revision in the interactive image
gallery. The workflow identified CTCs with epithelial, mesgmal, and/or neuroendocrine markers,
revealed inter and intrapatient heterogeneity, and captured both single CTCs and CTC clusters. We
detected several treatmentelevant transcripts, i.e., PSMA (FOLH1}VARDLL3, and SLFN11. The analysis

of five longitudinal samples of one patient revealed dynamic changes in the CTC profile associated with
treatment changes. A temporary loss of-Biigcific and epithelial markers under docetaxel treatment was
observed, while a population of potential CTCs wiigh VIM expression and a tendency towards cluster
formation emerged. Overall, CTC in situ analysis was concordant with AdnaTest results and clinical
parameters.

CONCLUSIORwr in situ approach visualizes and characterizes CTCs without antibody staining and detects
predictive markers on mRNl&vel. It proved suitable for capturing single CTCs and CTC clusters with
epithelial, mesenchymal, neuroendocrine, or mixed phenotypesl can be used for longitudinal
monitoring. Assessment of in sigtained samples is feasible with machine learrasgisted classification

and our interactive image gallery.
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Highly specific CTC detection assay: a dowdstelusion biomarker

approach

Paulina Piaird? Adriana Carneifdc [ dzEa [[2ANBYH 5A S3dzS1
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BACKGROUNLCZancer is a leading cause of death worldwide and metastatic disease is a primarily
responsible for poor survival [1]. CTCs can provide valuabldimealinsights into tumour heterogeneity

and clonal evolution, making them a useful tool for early diaghasid patient monitoring [2]. However,

the low concentration of CTCs in blood and the lack of universal capeeific markers make their
isolation and detection challenging. After isolation, CTCs are typically identified by immunocytochemistry
using positive biomarkers such as Cytokeratin (CK) and exclusion biomarkers like CD45. However, some
white blood cell (WBC) populations can express low levels of CD45 and stagpewifically for CK,
increasing their risk of misclassification as CTICS i@ purpose of this study was to improve CTC detection

and enumeration by introducing a second exclusion biomarker, CD15, to exclude interfering WBCs
populations thus eliminating false positives.

METHODSWhole blood samples were processed using the RUBYchipTM, a microfluidic device for
unbiased isolation of CTCs, and exclusion rate was evaluated by immunocytochemistry. Different CK and
CD45 antibodies were tested to optimise the specificity of the assay.

RESULTShis study demonstrated that granulocyte subpopulations express low levels of CD45 and stain
non-specifically for CK, misidentifying them as CTCs. However these cells, were shown to strongly express
CD15, allowing them to be identified as WBCs and exdldiden CTC classification. False positive rates
were reduced to 0.2 % by combining a highly specific CD45 antibody with a CD15 antibody. The inclusion
of a better performing CK antibody further improved assay specificity and robustness, resuttimgplete
absence of false positives. The study emphasizes the importance of a thorough exclusion criteria and high
antibody specificity in CTC immuassays for accurate identification of CTC candidates and unequivocal
exclusion of interfering white blabcell subpopulations.

CONCLUSIONhis study demonstrated how misidentifying granulocyte subpopulations can lead to
inaccurate CTC evaluation. However, using highly specific anepbéifgrmance antibodies, as well as
including a second exclusion biomarker, can improve CTC detectiomanteeation, allowing for a more
comprehensive clinical application of CTCs.
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Investigating the translational potential of circulating tumocells in
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Medical and Surgical Sciences (DIMEC), University of BoRidgmartment of Medical Oncology, IRCCS Istituto

Romagnolo per lo Studio dei Tumori (IRST) "Dino Amad®cigntific Directorate, IRCCS Istituto Romagnolo per lo

Studio dei Tumori (IRST) "Dino Amadébigpartment of Medical Oncology, Centro di Riferimento Oncologico di Aviano
(CRO) IRCCS

BACKGROUNR:irculating tumor cells (CTCs) are a type of liquid biopsy capable of recapitulating the full
cancer biological system, representing a promising-iea¢ biological readout of disease evolution. Here,

we aim at investigating the transcriptomic profile ©TCs from 9 luminal metastatic breast cancer (MBC)
patients at singlecell level and to identify gene expression signatures associated with clinical parameters.

METHODSCTCs were enriched from blood using RosetteSep CTC Enrichment cocktail, and incubated with
antibodies targeting epithelial (EpCAMc&dherin) and leukocyte (CD45) markers. Hoechst33342 was

used for nuclear staining. DEPArray NxT was used for phenotyalgsea and live singleell recovery.

[ AONI NAS& 6SNB LINBLI NBR dzaAy3a vL!&aSlh !'t- o0oQ ¢NI¥yao
Genomics Workbench was used for bioinformatic and statistical analysis. Enrichr was used for enrichment
analyss.

RESULT®3 median of 9 CTCs-82) were found in 7/9 patients (77,8%). CTCs (n=13) from 2 patients with
progressive disease (PD) compared to CTCs (n=24) from-Bh@atients had overexpression of genes
associated with BC progression (NEAT1, BRD4), while gemelveth DNA breakepair were
downregulated (BRCA2, XRCC5, HMGBL1). Enriched terms in CTCs from PD patients, were associated with
homologous recombination and DNA damage response (Wikipathways; Figure 1). CTCs (n=15) from 3
patients with bone metastsis compared to CTCs (n=22) from 4 patients with metastasis at other sites
harboured overexpression of genes reported to be involved in improved migration (CDC42, ARF6, TMSB10)
as well as in metastatic osteotropism (S100A4, VAPA). Terms associated WiAWH&-R2 signaling

LI 6Kgle& 02A1ALIGKglFre@aT CAIdzZNBE w0 SYSNHSR Fa SyNRxOK
analysis, we suggest that double negative cells (BBEAM/E-cadherin) identified in a patient might

be noncanonical CTCs (Figure 3).

CONCLUSIONDur results, although hypothesis generating, suggest the potential of -QJa3sd
transcriptomics in MBC patients for a granular riale characterization, providing new insights on the
clinical biological evolution of MBC and mechanisms of metastadiscade and organotropism. The
combined phenotypic and transcriptomic analysis is a hovel approach to shed light aranonical CTC
populations. Once confirmed on a large case series, this type of investigation would represent an important
approach to improve personalized medicine.
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A multicolor flow cytometry panel for the determination andn-depth

characterization of circulating tumor cells in patients with breast cancer

Susanne M. PfromméE  { A Y 2 y 3! yf R NiED, I0&4 ©. BruckerStella E. Autenrieth
iGerman Cancer Research Center, Department of Dendritic Cells in Infection and TayfiderSNE A G& 2F ¢ NoA
Medical Faculty, Flow Cytometry Core Facilityy A SSNEAGe 2F ¢NoAy3aISys 5SLINIYSyid 27

BACKGROUNIMDespite complete surgery, breast cancer (BC) can recur years after primary diagnosis,
suggesting that cancer cells persist in a dormant state at distant sites. Circulating tumor cells (CTCs), a
surrogate for this minimal residual disease (MRD), can beatied in the blood and express prognostic

YR LINBRAOGAGDGS YIFINJSNBR GKFdG FNB GFNBSGa 2+ Y2RSNYy
approved system for enumerating CTCs in patients with BC. The system detects cytokeratin+ epithelial cell
adhesion molecule (EpCAM)+CB4a Cs. However, it cannot detect CTCs undergoing an epitioelial
mesenchymal transition, which is a hallmark of tumor spread (cytokeEEgi@AMCTCSs), or CTCs forming

clusters with white blood cells (WBC) (CD45+ CTCs3, Tfrare is a need for a faster and qualitatively

improved detection and wdepth characterization of CTCs in BC to facilitate treatment options for these

patients.

METHODSSpectral flow cytometry is an emerging technology that simultaneously determines various
extracellular and intracellular markers using fluorescetdlyeled antibodies combined with cellular
autofluorescence. As CTCs are highly autofluorescent, thisree&wery useful for their detection. We

have established a fulipectrum flow cytometry panel with 33 antibodies detecting classical CTC,
epithelial, mesenchymal markers, and markers for various WWBC clusters. This panel was used to
characterze CTCs in pleural effusion and peripheral blood (PB) samples of patients with metastatic BC
(MBC) and healthy donors as control.

RESULTSUnsupervised data analysis, including dimensionality reduction (UMAP) and clustering
(Phenograph), revealed clusters corresponding to the major circulating immune cell populations, clusters
of classical cytokeratin+tEpCAM+CB35Cs, further subpopulation§ CTCs, and WBCTC clusters in MBC
patients. Using this panel revealed, in general, an interindividual heterogeneity as the CTC clusters from
different patients showed different phenotypes.

CONCLUSIONShe established spectral flow cytometry panel characterizes different CTC phenotypes
within pleural effusion and PB of patients with MBC, reflecting an i@ted intraindividual heterogeneity

of CTCs. Our approach allows us to characterize CTCs foaotnmte response prediction to standard
therapy and to evaluate the combination of biomarkers for advanced targeted treatment strategies.



OROANZERS:

« Evi Uanidou, Universaty of Athens
« Helloaic Saciety of Liquid Blopsy

DR ISR o

Poster Session Rlovel Technologies in liquid biopsieseptember 21st, 2023, 16:007:00

PP®3

Measuring antigen expression afancer cell lines and circulating tumor

cells

Anouk Mentink, Khrystany T. IsefiaJaco KragnLeon W.M.M. TerstappénMichiel Steven's
IMedical Cell BioPhysics, University of TweiMedical Oncology, Erasmus MC

BACKGROUNIXell lines are frequently used to evaluate circulating tumor cell (CTC) enrichment
technologies. For technologies using immunomagnetic enrichment, the target such as EpCAM needs to be
expressed at similar densities as the real CTC. The EpCAM expressi@saieeds to be known, but also

the EpCAM expression of cell lines at different institutions and at different timepoints is important. Due to
the low frequency of CTCs we used diagnostic leukapheresis (DLA) for enrichment.

METHODSEpPCAM expression on cultured tumor cells obtained from multiple institutions was determined

by flow cytometry. Capture efficiency was also measured for one of the cell lines using the CellSearch
system. DLA aliquots of two hundred million leukocytes ofri8astatic castratiorsensitive prostate

cancer (mMCSPC) patients were depleted from leukocytes and were stained with Hoechst, CK, PSMA, CD45,
CD16 and EpCAM and measured by quantitative flow cytometry.

RESULT®: large variation in the antigen expression of identical cell lines cultured at different institutions
was found, resulting in PC3 recoveries with the CellSearch system ranging from 12 up to 83%. The average
EpCAM expression on PC3 was 11,481 and on LREBaF38 molecules per cell. EpCAM expression on
MCSPC CTC defined as Hoechst+,-CDB3 6 CK+ and PSMA+ ranged from 35 to 89,534 (mean 24,993)
molecules per CTC.

CONCLUSION@&e conclude that large differences in capture efficiency can occur while using the same
cell line. To closely resemble real CTCs from mCSPC patients, a cell line with a relatively low EpCAM
expression should be used, and its expression should be monitergdently.
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Analysis ofcirculating tumor cells and circulating free RNA in srazll
lung cancer using gPCR and immunofluorescence detection

Eva Welsch Barbara Holzér Eva SchustérHannah Fabik&nChristoph Weinlingér Elisabeth
HauptmannRepitZ, Oliver Illini, Maximilian Hochmair Michael Bernhard FischeEsther

Weis$, Robert Zeillingér Eva Obermayr

IMolecular Oncology Group, Department of Obstetrics and Gynecology, Comprehensive Cancer Center, Medical
University of Vienn&Department of Respiratory and Critical Care Medicine, Karl Landsteiner Institute of Lung
Research and Pulmonary Oncology, Klinik Floridsiefiartment of Blood Group Serology and Transfusion
Medicine, Medical University of Vieni@ncoLab Diagnostics

BACKGROUNDBmalcell lung cancer (SCLC) is characterized by a high number of circulating tumor cells
(CTCs). However, thietection of CTCs can be impaired by poor recovery of the isolation, which typically
precedes the detection by various methods. Here we aimed at finding optimal experimental conditions in
terms of CTC recovery by the application of different CTC isolatidrdetection methods. Furthermore,

we evaluated circulating free tumor RNA (cfRNA) in the same patients.

METHODSPeripheral blood samples from 74 SCLC patients were processed using the microfluidic
Parsortim (PX) technology (Angle plc. GEN3D6.5 separation cassette) together with or without a
preamplification step. 21 further blood samples were processed with PX (GEN3D4.5 separation cassette)
technology and the Oncoquick (OQ, Greiner-Bime) density gradiertentrifugation in parallel to enrich

the CTC. CHe@lated transcripts (CHGA, DLL3, SYP, EpCAM, CK19) were analyzed with gPCR. The transcript
panel was analyzed in cfRNA isolated using the QlAamp ccfDNA/RNA Kit (QIAGEN). CTCs were also
enumerated using nPACimmunofluorescent staining reagents and analyzed with the nCyatform

(AxonDx). Healthy donors were included to investigate background signal and calculate a threshold for
positive patient samples.

RESULTS he preamplification step increased the detection of positive patient samples by 3.8 fold from
16.2% to 60.8%. Using our CTC marker panel for SCLC detection, we observed a higher positivity rate after
0OQ (76.0%) than after PX (52.0%) enrichment, anevan lower positivity rate in cfRNA (28.6%). More

than 3 CTCs were detected in 71.4% by immunostaining. All patients with at least 11 CTCs were positive
with at least two CTeelated transcripts investigated by gPCR. A lower concordance between
immunostaining and cfRNA, as well as with immunostaining and gPCR (OQ/PX) was observed in patients
with lower CTC counts.

CONCLUSIONSWur results indicate a high concordance of gPCR and immunostaining depending on cell
counts. We conclude from the samples with lower cell counts that the dRG&1 could have additive
value compared to the immunostainidgased detection, and furthermoralows the detection of a variety

of markers simultaneously. The detection of @&lated markers in plasma cfRNA could be a promising
tool for liquid biopsy analyses.

{@ M/
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Enrichment of plasma extracellular vesicles (EVs) in cancer patients:

comparison of EpCAMNtased and CD4Based captures
Giulia Bregolfg Martina Masott?, MartinaMorag’, Valentina Mattéei, Francesco Picaréid A O2 f 5

Manarest, Francesca Fontaha
IMenarini Silicon Biosyste®Alten Life Sciences Division

BACKGROUNBxtracellular vesicles (EVs) produced by cancer cells are involved in tumorigenesis, tumor
progression and metastasis and represent a promising tool for liquid biopsy. We recently described a multi
target approach based on the CellMagechnology (Menarini Silicon Biosystems, MSB) enabling the
combined enrichment of EpCAM+ CTCs and plasma EpCAM+ EVs (Bregola et al, AACR 2023 poster
presentation). As CD47 is known to play a relevant role in tumor immune evasion and is located on
exosomes the sane workflow was tested in parallel with arfiD47 ferrofluieconjugated antibody to

enrich plasma CD47+ EVs, and compare the two EVgaqubations by molecular analysis.

METHODWhole blood was collected in two CellReseuabes from n= 5 stage IlI/IV cancer patients (n=3
prostate; n=2 breast) and n=2 healthy donors. Per each donor the blood samples were mixed and split into
new tubes to minimize sampling differences. Combined plasma EpCAM+ EVs and CTCs enrichment was
performed from one tube, as described beforel; plasma CD47+ EVs were enriched from the other tube
with CellMagrt Epithelial CTC Kit and ai@D47 capture ferrofluid (MSB, custom production). CTCs were
counted at the CellTracks Analyzer II; plasma EVs amagzed byTransmission Electron Microscopy

(TEM) and miRNA analysis (R#ak PCR, TagManAdvanced miRNA Human Serum/Plasma panel).

RESULT&Il samples had 0 CTCs. Extracellular microvesicles were observed by TEM in two patients and
one control with both captures. Endogenous heidr16-5p was detected in all samples, with lower
abundance in EpCAM+ EVs. One control and two patients were scrée@nn=188 miRNAs. With EpCAM

OF LG dzNB | KAIKSNI LISNOSydGF3IS 2F YAiwb! a zlé yF“z AY
MTE20T SgAGK /5nT GKS RSGSOGA2Y NI GS 41 & pn:~ 020K A
patients with EpCA ¢ SNB y20 RSGSOGSR Ay {(KS KSI-f iKeé R2Yy2NE

captures showed minimal overlap of patiespecific miRNAs.

CONCLUSIONBreliminary data presented here suggest that EpCAM and CD47 enrich different plasma
EVs subpopulations. EpCAised capture is potentially more specific for plasma twaerved EVs
enrichment wrt CD47, however further investigations are needed.
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Impact of reference materials for analytical performance evaluation of
liquid biopsy NGS assays
Ariane Hallermayt?3 ThomasY S ('€, 8éw Liesfelty Samuel Bernstefn Verena Steinke

Langé?3 Teresa M. NeuhadnJulia MA Pick#3 Elke HolinskFedef?3
IMGZ ¢ Medizinisch Genetisches Zentrufivledizinische Klinik und Poliklinik 1V, Campus Innenstadt, Klinikum der
' YA @S NE& A (i MEdropaaN yiddi Biopsy Sociéhimbus Medical Technologies GmbH

BACKGROUNDiquid biopsy (LB) enables the nimvasive analysis of genetic tumor variants in circulating

free DNA (cfDNA) in plasma to support personalized treatment. The majority of cancer patients present
with actionable tumor variants with variant allele frequées (VAFs) <1%. Therefore, accurate analytical
validation of LB assays at the lower end of the measurement scale is mandatory, especially regarding the
In Vitro Diagnostic Regulation (IVDR). Selection of appropriate reference materials istlandi key
prerequisite for this purpose. We tested three commercially available reference materials for their
suitability to be used for LB NGS assay validation. First, background noise was determined, which is critical
for accurate assessment of specilfy and sensitivity. Second, the similarity of the reference materials to
native cfDNA was evaluated.

METHODSNA24385bhased wildtype (WT) cfDNA reference materials from SensID, Coriell, and SeraCare
and 19 patient samples were analyzed using Duplex Sequebageyl LB NGS assay.

RESULTSo investigate the background noise of the three different WT reference materials, which are
important for the evaluation of specificity, the number of variants <0.1% VAF was determined and
compared to patient samples. In both SensID and Coriell mater@ld variants/kb were detected,
whereas in SeraCare materials, 16.9 variants/kb were detected. For comparison, <0.1 variants/kb were
detected in the 15 patient samples. Accordingly, both the SensID and Coriell materials showed very low
backgroundhoise at low VAFs, which are in the same range as the signals observed in patient samples and
are therefore highly suitable for specificity determination.

To test the closeness of agreement with native cfDNA, DNA profiles and library yields of reference materials
were compared to patient samples. The SeraCare cfDNA reference material more closely resembled native
cfDNA than SensID and Coriell materials,vailg for more accurate development of experimental
protocols.

CONCLUSIONt summary, careful consideration of commercially available reference materials is required
for performance evaluation of LB NGS assays. While reference materials witthefietld variants are
preferable for determining specificity, reference materidisit closely resemble native cfDNA aid in the
development of experimental protocols.
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Overcoming technical biases in cfRNdAsed liquid biopsies
[ £ dzO !/Son@m@eimontE / NRA & {UdlighlLagérdeBhil SandetsJoao CuradgEsther
Lizang, Jennifer PereBoza

IFlomics SL2nstitute of Evolutionary Biology (URISIC), Department of Medicine and Life Sciences, Universitat
Pompeu Fabra

BACKGROUNDIquid biopsies have become increasingly important diagnostic tools forgtadg cancer
detection during the last decade due to their high sensitivity and minimal invasiveness.

Plasma celfree RNA (cfRNA) is a rich source of information, including biomarkers for the early detection
of cancer.

cfRNAbased biomarker identification requires a robust and reproducible pipeline for RNA isolation and
next generation sequencing (NGS), combined with bioinformatic pipelines for NGS data processing and
analysis.

Since the cfRNAased liquid biopsy field is still young, various technical limitations still need to be
resolved. Overcoming these issues will improve the reproducibility of this approach and generate high
confidence biomarkers for early cancer diagnosis.

The goal of this project is to optimise all the steps in the pipeline to define a standard protocol for cfRNA
analysis.

METHODSWNe obtained blood from various donors and tested different protocols and kits for many steps
in the pipeline, such as blood collection, RNA isolation, and library preparation.

We evaluated different ivitro and insilico methodologies using quantitative and qualitative analysis
methods at the RNA and cDNA library levels.

We built a custom bioinformatics pipeline to process cfRM#4 data from liquid biopsies. Using a variety

of Quality Control (QC) statistics (including several innovative metrics developed in house), we were able
to perform an extensive comparative analysof the cfRNA profiles observed across the tested
experimental conditions.

RESULTS8Ve identified the optimal kit or protocol at each stage of the pipeline for the generation of high
quality cfRNASeq libraries.

Analysis of the NGS data using the optimised bioinformatic pipeline revealed that the optimised steps of
the pipeline provide a substantial improvement in the quality of cfRdAved sequencing data.

CONCLUSION®&e have identified and optimised critical steps in the cfR3¢4 experimental pipeline and
conclude that protocol variations have a large impact on the final cfRNA profile.

The optimization of the bioinformatics pipeline was crucial to obtaining relevant QC metrics that allowed
us to choose the optimal protocol at each stage.

This optimised pipeline has great potential for the identification of high confidence biomarkers for
multicancer early detection, which will accelerate treatment and improve patient outcomes.
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Reporting of preanalytical variables in RNAocused blood plasma studies:
a prerequisite for quality assessment and replication

| StSaidsS I vy 5 PNippe Occugem®y/ Franciscvila Cobos Jill Delet?
Hetty Hilde Helsmoortéf, Eva Hulstaett®, Annelien Morlio?, Kathleen Schoofé®’, Eveline
Vanden Eynde, Kimberly Verniets, Jo Vandesompelé* Anneleen Decock®

1Department of Biomolecular Medicine, Ghent Univerg@®ncoRNALab, Cancer Research Institute Ghent (CRIG),
3Department of Dermatology, AZ SBiasius,*CellCartaSDepartment of Hematology, Ghent University Hospital,
STranslational Oncogenomics and Bioinformatics Lab, Cancer Research Institute Ghenf@eRis)for Medical
Biotechnology, VHBIGent

BACKGROUNRIoodderived liquid biopsies are appealing biomaterials for various purposes in many
medical disciplines as they offer a wide spectrum of analytes to be studied, including extracellular RNA
(celifree RNA; exRNA). The outcome of exRNA measurementsatygirdluenced by pranalytical
variables, stressing the importance of disclosing-gmalytic variables in publications to enable adequate
interpretation and comparison of research results. The aim of this review is to chart to what exéent pr
analytics are currently documented in the exRNA literature to pinpoint potential shortcomings and to
improve future reporting.

METHODSTo this purpose, 100 publications on exRNA purified from blood plasma were reviewed for
annotation of 22 encoded pranalytical variables associated with blood collection, plasma preparation
and RNA purification.

RESULTH general, our results show that pemalytics are poorly documented in literature, with only 6

out of 22 variables sufficiently described in more than half of the publications, including the blood
collection tube anticoagulant, plasma storage temperatuRNA purification method and plasma input
volume for RNA purification. Considering all variables, the percentage of variables reported in each
publication ranges from only 1.0% to 13.6% (median of 7.0%).

CONCLUSIONSur results highlight the current lack of documenting jarealytic variables in exRNA
studies. We provide a reporting checklist that can be used for exiRidA&d studies, hereby promoting the
systematic reporting of relevant variables and enabling relialvieerpretation, replication and
standardization of future liquid biopsy studies.

« Evi Uanidow, Universaty of Athens
« Helleale Saciety of Liquid Blopsy
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Sensitive detection of circulating tumor DNA using targeted capture

sequencing in advanced HR+/HERReast cancer patients

Nadia Dandachi® LaraPanchefdiz b A y I, Ri6a2da Gk&f Bva Valentina KlocKeChristoph
Suppan, Philipp Jakob JdsEllen Heitzeér*®, P Marija Balfc

1Division of Oncology, Department of Internal Medicine, Medical University of Brstitute of Human Genetics,
Diagnostic, and Research Center for Molecular Biomedicine, Medical University 8R&saarch Unit Epigenetic and
Genetic Cancer Biomarkers, Medical University of GBaaTechMeedsraz,>Christian Doppler Laboratory for Liquid
Biopsies for Early Detection of CanéResearch Unit Translational Breast Cancer, Medical University of Graz

BACKGROUNIReaitime treatment response monitoring and early treatment resistance detection are
crucial in managing metastatic breast cancer patients. Circulating tumor DNA (ctDNA) analysis emerges as
a dynamic tool for such treatment monitoring. In this interim Bi$és of an ongoing study, we tested the
performance of a commercial gene panel assay (AVENIO ctDNA Expanded Kit, Roche Diagnostics) to
identify genetic alterations in multiple genes, possibly associated with treatment resistance or disease
progression.

METHODSTo this end, we have collected 89 plasma samples from 81 metastatic HR+h#&d2 cancer
patients before starting 1st or 2nd line treatment. To date, we have analyzed 67 samples from 59 patients
using the AVENIO assay. In addition, we employed arbkighlution SiMSeeq assay (SSS) to screen for

11 PIK3CA hotspot mutations. Additionally, to approximate the tumor fractions within the plasma samples,
we utilized the mFASSeqS method.

RESULTS8Ising the AVENIO kit, somatic mutations in 56 genes could be identified in 63/67 (94%) samples

with a median of 3 variants (range2D) per sample. The most frequently mutated genes included PIK3CA

(48%), followed by TP53 (27%), ESR1 (22%), AR (18%J156FRIET (15%), SMAD4 (13%), RB1 (12%),

BRCA1 (10%) and BRCA2 (10%). The median variant allele frequency (VAF) was 0.8%-{@8)e 0.1
Furthermore, we found an excellent concordance rate of 95.4% (62/65 samples) between the AVENIO and

the SSSssay in detecting PIK3CA hot spot mutations, confirming the high sensitivity of the panel

4S8l dzSyOAy3 aalted a2NB2@SNE (KS ! Cc 2F {{{ FYR ! £9b
< 0.001). In addition, 30/67 (45%) samples had @ 2 NJB iadicating @lBvated tumor fractions (>5%),

which was a strong predictor for progressifsee survival (HR 2.7; 95%CI,-5.8; P= 0.005).

CONCLUSIONhe AVENIO ctDNA Expanded Kit enables sensitive and comprehensive molecular profiling
of ctDNA, facilitating the identification of actionable genomic alterations and thus improving the effective
precision treatment in patients with metastatic breast cance
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Ultrasensitive detection of BRAF oncogene together with S100B tumor

biomarker in early stages of malignant melanoma

Jiri Polivka? MohamedA Goudd Helen J HuardgInkaTreskovd, Radek Kucefd Martin

Pestd, Jindra Windrichova Vlastimil Woznica Kristyna PivovarcikoVaTomas Fikrfe Katerina
Houfkov&, MahyarSharif Bakhet®, Rashmi NegiFilip Jankt

1Department of Histology and Embryology and Biomedical Center, Faculty of Medicine in Pilsen, Charles University,
2Department of Immunochemical Diagnostics, University Hospital PiBapartment of Investigational Cancer
Therapeutics, The University of Texas MD Anderson Cancer éRapartment of Plastic Surgery, University Hospital
Pilsen?Department of Pharmacology, Faculty of Medicine in Pilsen, Charles Uni{Bregitsrtment of Biology, Faculty

of Medicine in Pilsen, Charles UniversigyA { fp@rémensds Pathology, University Hospital Pilsédepartment of
Dermatovenerology, University Hospital Pilsen

BACKGROUNRdjuvant targeted therapy and immunotherapy significantly improve {targn outcomes

in resected melanoma, however that is associated with significant costs and also the risk of potential
toxicity. The aim of this study was to evaluate the utility ofjaitl biopsy to identify patients at high risk

of melanoma recurrence after primary surgery that might be suitable candidates for modern adjuvant
therapy.

METHODS80 patients with stage | to Ill malignant melanoma were enrolled in this prospective study.
Peripheral blood sampling was performed preoperatively, postoperatively, and then at regular-tglow
visits. An ultrasensitive digital PCR (ddPCR) method baseitheo detection of BRAFV600&.Itated
circulating tumor DNA (ctDNA) from tumor tissue (FFPE) and blood samples was developed and validated.
The conventional tumor biomarker S100B was determined ingmd postoperative blood samples.

RESULTR®RAFV600E mutations were detected in 47.2% of tumor tissue samples. BRAF oncogene was
detected in 37.7% and 25.9% of ctDN&mples collected before and after surgery, respectively. High
expression of S100B was present in 52.1% and 50.8% of preoperative and postoperative samples,
respectively. Patients with BRAFV600E oncogene detected in ctDNA after surgery compared with patie
with wild-type BRAF (WtBRAF) experienced higher risk of melanoma recurrence (HR 3.333; P < 0.001),
shorter median diseasfee survival (DFS; 39.4 vs. 69.6 months; P = 0.004), and also shorter overall survival
(OS; 50.3 vs. 79.63 months; P = 0.001g ddmbined presence of the BRAFV600E oncogene and high
S100B levels in early postoperative blood draws best predicted the risk of disease recurrence (HR 6.446; P
< 0.015), shorter DFS (25.9 vs. 65.1 months; P = 0.005) and OS (30.1 vs. 71.2 month§) Refp20ed

with wtBRAF and low S100B levels.

CONCLUSIONBItrasensitive ddPCR can detect ctDNA in-jaed postoperative blood samples from
patients with resectable malignant melanoma. The presence of the BRAFV600E oncogene in postoperative
samples allows identification of patients at high risk of disease renue who might be suitable
candidates for modern anticancer adjuvant therapy. The best results in predicting the risk of recurrence
were achieved when ctDNA approach was combined with the conventional tumor biomarker S100B.
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Evaluation of a novel assay based on highly selective cooperative primers
for the detection of EGFR mutations in plasma cfDNA of NSCLC patients

under osimertinib treatment

Aliki Ntzifa, Jana Oliveriusova KénMasen Chad ChristengeAthanasios KotsaRjsv/assilis
Georgoulia§ Evi Lianidou

1Analysis of Circulating Tumor Cells Lab, Lab of Analytical Chemistry, Department of Chemistry, National and
Kapodistrian University of Athens, Athens, Gre#epPiagnostics Inc, Salt Lake City, UT, United States of America, , ,
SDepartment of Medical Oncology, General University Hospital of Larissa, Larissa, ttels@c Oncology

Research Group (HORG), Athens, Greece

BACKGROUNDongitudinally monitoring of EGFR mutant NSCLC patients through atialyfé\s

could reveal valuable information on patients under osimertinib (AZD9291; Astra Zeneca, UK) treatment.
We evaluated a novel assay for the detection of EGFR mutations in plasma cfDNA of NSCLC patients under
osimertinib treatment, based on highlylsetive cooperative primers.

METHODS47 patients with EGFR mutant NSCLC were treated with osimertinib in the context of a
multicenter Phase Il clinical study (NCT02771314). 2mL of plasma were used for cfDNA extraction using
the the QlAamp DSP Circulating NA Kit (Qiagen). A multiplex CoRsggrssr for the detection of EGFR
L858R, G719S and V7B970insASV mutations and four monoplex CoPrimer assays for the detection of
EGFR exon19 deletion dE74%6750, S768I, L861Q and T790M mutations, all based on specifically designed
cooperative Fimers (CoPrimers; GBiagnostics Inc, SLC, Utah, US) were evaluated. Real time PCR was
used for detection (MicPCR; Bio Molecular Systems, Australia). Synthetic plasma reference materials
containing EGFR mutations at known MAF (5%, 1%, 0.1% and 0%)n(iBastamvery) were used for assay
evaluation. The assays were further evaluated by analyzing 81 pleffibA samples from NSCLC patients:

a) 44 before treatment and b) 37 at progression of disease. Results were compared to the FDA approved
O2o0l at G @ fustherfagal2ed 56 plasrtdDNA samples from the same patients at different
time points: a) after one month of osimertinib initiation and b) after regular treatment cycles.

RESULT®ur results using the Horizon synthetic plasma reference materials, revealed that the CoPrimer
assays could detect the lowest minor allele fraction available (0.1 %) for T790M, -d&78B, L858R and
V769D770insASV EGFR mutations. Direct comparisamdset CoPrimer assays and the cobas EGFR assay
revealed a high concordance for the tested EGFR mutations except for G719S and T790M. In 17 patients,
EGFR mutations were detected in plasofBNA samples obtained during osimertinib treatment before

the onset of PD predicting the efficacy of osimertinib.

CONCLUSIONS8Ilelespecific PCR CoPrimer assays exhibit specificity and sensitivity that is typically
required for rare allele analysis in liquid biopsy samples. Our results emphasize the importance of using
highly specific and sensitive assays to longitudinally moNSCLC patients through ctDNA analysis during
treatment and predict early resistance to osimertinib.
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Development of analysis workflows for urinary cdllee DNA in malignant

disease

Anna Eberhard Tina Mose¥?, Sabrina Hammér?, Lisa Glawitscft, Leandr&Zieglet?, Georgios
Vlachos$? Kevin Lani, Thomas BauernhoféMarija Balié, Martina Loibnet23 Ellen Heitzeér
linstitute Of Human Genetics, Diagnostic & Research Cinmtdfolecular Biomedicine, Medical University Of Graz,
2Christian Doppler Laboratory for Liquid Biopsies for Early Detection of Cancer, Medical Universityé@ament

of Internal Medicine Graz, Division of Oncology, Medical University of Graz

BACKGROUNRIrinary celifree DNA (ucfDNA) is expected to improve the sensitivity of liquid biopsy
approaches by proximal sampling. However, due to its extremely high fragmentation, ucfDNA is a high
demanding analyte. Here we evaluated workflows for ucfDNA in thageer types including metastatic
prostate cancer (mPC), colorectal cancer (MCRC) and breast cancer (mBC).

METHODSMatching blood and urine specimen were collected from 135 mPC (samples n=?),8 mCRC
(samples n=36), and 8 mBC patients (samples n=27). cfDNA was extracted using the QIAsymphony
Circulating DNA Kit. For mPC samples shallow whole genome sequencings&\& G to infer genome

wide copy number alterations and tumor fractions (iTF). mCRC samples were analyzed using-a hybrid
capture based approach enriching 17 genes. For mBC adsghution 4plex amplicon approach (SiMSen

Seq) targeting 11 PIK3@Atspots mutations was used.

RESULT®ur data demonstrated that SWGS as well as hybrid capture based enrichment is feasibly for
ucfDNA. Using an iTF eoff of 4%, tumorderived cfDNA could be detected in 54/135 (40.0%) of urine
samples from mPC patients, of which 23 (42.6%) had also ctetédted in corresponding plasma with

highly concordant copy number profiles. In addition, in 23/135 (23.7%) cases ctDNA was detected in
plasma only. In mCRC patients, sequence analysis revealed a full concordance between urine and plasma
for putative germline variants. However, since the use of <50ng input material led to high-tsigrate

ratio, we adjusted the limit of detection for ucfDNA to 0.5% at which tunhenived DNA was detected in

only one patient. In mBC patients, SiMS®eq library malysis failed in most urine samples, and no PIK3CA
mutation could be detected, most likely due to the fact that the amplicon size of SH@8gIis optimized

for cfDNA from plasma.

CONCLUSIONhue to the high fragmentation and low concentrations, ucfDNA workflows need to be
optimized and adopted. Yet, our data shows that multiple analysis approaches are feasible in ucfDNA and
that urine can provide complementary information about a patient's\tr that may be missed in plasma.

« Evi Ulanidou, Universiy of Athens
= Hellonic Saciety of Liquid Biopsy
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Leveraging liquid biopsy and genetic barcoding to assess heterogeneity in

triple-negative breasicancer

Davide CeresaBarbara Cardinali Antonio Daga Roberta Tas$p Andrea Sciutty Irene
Appollon?, Sveva BolliiMariella Doné, Franca CafliPiero Fregatti’, Paolo Malatests®, Lucia

Del Mastrg?®

1UOC Cellular Oncology, IRCCS Ospedale Policlinico San Mad@i@oClinica di Oncologia Medica, IRCCS Ospedale
Policlinico San Marting®Department of Experimental Medicine (DIMES), University of Gefld@§ Molecular
Diagnostics, IRCCS Ospedale Policlinico San Madi@g, Surgical Pathology, IRCCS Ospedale Policlinico San Martino,
SUOC Clinica di Chirurgia Senologica, Department of Surgery, IRCCS Ospedale Policlinico Sabdyartment of
Integrated Diagnostic Surgical Sciences, School of Megdidniversity of GenovéDepartment of Internal Medicine
(DIMI), University of Genova

BACKGROUNIDespite the potential of liquid biopsy as a nimwvasive tool for precision medicine, it's
unclear if detectable Circulating Biomaterials (CBMs) can fully reflect a tumor's complexity or just some
subclones. This is critical when studying highly hetereges tumors, like triplenegative breast cancer
(TNBC). This study aims to assess the clonal representation of CBMs: circulating tumor cells (CTCs),
extracellular vesicles RNA (evRNA), and circulating tumor DNA (ctDNA), using genetic barmbding a
patient-derived TNBC xenografts

METHODSt b . / OSffta RSNAGSR FTNRY LI GASydaQ NBaSOGSR dzy
bearing degenerate sequences (barcodes) to uniquely label each cell. The barcoded cultures were then
xenotransplanted into immunodeficient mice. Once the xenogradached a diameter of 15mm, the mice

were euthanized, tumor masses explanted, and CBMs retrieved from the mice's blood/plasma. In details:
CTCs were recovered by negative enrichment and selected by DEPArray; evRNA, was obtained by
ultracentrifugaion followed by TRIzal Plus RNA Purification; ctDNA was extracted via QlAamp DNA Micro

Kit. For DNA and RNA extraction from tumor masses, RNeasy micro kit and Qiamp DNA micro kit were
used, respectively. Tumor masses RNAseq profiling was performed using LegagRALL TotaNR-Seq

Kit and Illumina high output NextSeq reagents.

RESULTSResults from xenografts obtained from 4 patients indicate that the majority of the genetic
material retrievable via liquid biopsy is ctDNA. Crucially, clonal analysis by NGS has shown that ctDNA
accurately reflects the primary tumor's heterogeneity. Maimmor clones are efficiently detected, and

even subclones comprising as little as 1% of the total tumor have a 50% likelihood of being identified.
Transcriptomic analysis explanted tumor masses revealed a peculiar mesenchymal andtgstatic
signature, overexpressed by tumors releasing higher amounts of ctDNA. Clonal analyses CTCs and evRNA
are still in progress.

CONCLUSIONShis study provided a reliable measure of TNBC subclone detection through ctDNA
analysis. Our findings suggest that, given the efficient identification of small subclones, ctDNA liquid biopsy
can effectively manage the high inttamoral heterogeneity of TNBC. Moreover, we discovered a
mesenchymal, prometastatic gene expression pattern positively correlated with ctDNA release.
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Performance evaluation and clinical validation of a clinically feasible
circulating tumor cells detection system by whole cell MALDI fingerprint in

osteosarcoma

Santhasiri_Orrapifi Nutnicha Sirikae#?, Wararat Chiangjorfy Somchai Chutipongtanate
Sasimol Udomruk, Sutpirat Moonmuany Songphon Sutthitthasakll Petlada
Yongpitakwattang  Jisnuson  Sva&fi Voraratt Champattanach®di, Dumnoensun

Pruksakorfh?® Parunya Chaiyawat

1Center of Multidisciplinary Technology for Advanced Medicine (CMUTEAM), Faculty of Medicine, Chiang Mai University,
2Musculoskeletal Science and Translational Research (MSTR) Center, Faculty of Medicine, Chiang Mai {Deigarsitgnt of
Biochemistry, Faculty of Medicine, Chiang Mai Univer$tsdiatric Translational Research Unit, Department of Pediatrics, Faculty of
Medicine Ramathibodi Hospital, Mahidol Universi@jvision of Epidemiology, Department of Environmental and Public Health
Sciences, University of Cincinnati College of Medibliadoratory of Biochemistry, Chulabhorn Research Instfiéipplied Bdlogical

Science Program, Chulabhorn Graduate Institute, Chulabhorn Royal AcdBemartment of Orthopedics, Faculty of Medicine,
Chiang Mai University

BACKGROUNIMDsteosarcoma is a bone malignancy with a high tendency for metastasis, which is the
leading cause of death. The presence of circulating tumor cells (CTCs) in blood reflects tumor alteration in
real time and metastases. However, identifying CTCs is hidd®réheir infrequency in the bloodstream

and the contamination of white blood cells (WBCs). Osteosarcoma CTCs with a mesenchymal cell type
could not be detected using standard detection methods, such as ERGsil/e CTC isolations. Here, we

aim to develop a novel platform by coupling negative selection CTC enrichment and-VIAERIE for
detecting CTCs in osteosarcoma samples.

METHODSTo generate a mass spectral profile (MSP) database, we performed MSP of normal cells,
carcinoma and sarcoma cell lines, patieigrived osteosarcoma cell lines (PDCs) and osteosarcoma blood
samples using MALIBlotyper software. The sensitivity and spaztf of the analytical platform were
tested by using human blood samples spiked with osteosarcoma cell lines and enriched withdSEik8&
depletion. We used the MALBliotyper to detect the CTCs in osteosarcoma blood samples based on the
logarthmic score calculated from the MSP of individual samples.

RESULTSThe sensitivity of MALBIIOF MS for CTC identification was 10 to 100 spiked cells of
osteosarcoma cell lines against a high background of 400,000 WBCs.-M2ED$ pattern analysis

enabled the differentiation of osteosarcoma cell lines from other catyges and normal blood cells. CTCs

were detected in blood samples from six of seven osteosarcoma patients at the time of diagnosis. The

MSPs of CT&sriched osteosarcoma samples were highly concordant with the MSPs of the osteosarcoma

cells with high MALElog prediction scores. Two of these samples achieved a high score indicating high
O2yFARSYOS o06a02NBa x Hdn0 Ay GKS LINBRAOGAZY 27F 2
intermediate confidence range (scores 1-7®9). Most of the MSPs of G&@iched osteosarcoma

samples resembled their PDC counterparts.

CONCLUSIONSur combination technique has been demonstrated to be a feasible platform for the
identification of circulating osteosarcoma cells. We demonstrate the pobabncept that this workflow
might be used to detect circulating cancer cells in cancer patigittsa rapid and easy operation.

C
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Early detection of colorectal canceising liquid biopsies and ceffee RNA

Seq

I NAREGAY ¢ dig N[ & dz® zmu\asﬁ@sﬂé@@ﬁuuﬁarcmebe%z WSYYyATFTSNI t SN
Bozd, Julien LagardeEsther Lizatlds W2 n 28 / dzNJ R 2

IFlomics Biotech SI, Barcelona, SpdBEUPFBarcelona, Spain

BACKGROUNIXolorectal cancer (CRC) is a prevalent and deadly type of cancer, being the third most
common type of cancer in both women and men globally. Half of the CRC cases are diagnosed in late
stages when the chances of recovery go from 90% (stage | and IIy4qsddge 1ll) and 8% (stage V).
Current diagnostic methods include Fecal Immunochemical Tests (FITs). FITs have low sensitivity and
specificity, making them suboptimal némvasive diagnostic methods. With cancer being a major global
health cocern, advancements in liquid biopbgsed cfRNA profiling could potentially revolutionize
screening and improve patient outcomes. This project aims to develop athvighghput diagnostic
method for colorectal cancer, using liquid biopsies andfocedd RNA (cfRNA) profiling.

METHODSPlasma samples were collected from 61 patients with CRC (mainly stage | and 1), 15 patients

with colon adenomas (benign, sometimes pnalignant tumor), and 17 healthy donors. After RNA

isolation and cDNA library preparation, neeneration sequencing@{ 0 ¢+ a dzaSR (2 LINRTFAf ¢
transcriptomes. A begpractice data processing pipeline was used to quantify gene expression. Gene
quantification profiles were then used to train several different types of machine learning models, which

creded a classification method based on a patient score to classify them as "cancer" ecanoer".

RESULTSver 15,000 genes were detected in the cfRNA of patients and controls, with 56 of them
differentially expressed between the two groups. After testing various machine learning model iterations
with different filtering criteria, a signature consisting of tbembined relative abundance of 8 genes with
specific weights was defined. This signature had a sensitivity of 85% and specificity of 100% in the test
cohort, with all control samples correctly classified. The overall accuracy of the classHi@0w&6.

CONCLUSIONe proposed signature in this study offers a promising alternative to current screening
methods for CRC patients. These results represent the initial steps towards the development of a more
accurate and sensitive method, aimed at earlier detection to muprpatient diagnosis and cure rates.
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Clrculating TUmor CELIs (CTCs) and circulating tumor DNA (ctDNA)

breast cancer patients (CITUCEL): a prospective study

Barbara Cardinalj Luca Areccd, Giuseppa De Lut@nna Garufi Carlotta Mazziteflj Andrea
Sciuttd, Francesca PoggdidBenedetta Conte Eva Blondeaux Franca Cafli Giorgia Anselrii
Mariella Dond, Gabriele Zoppdif, Alberto Ballestrerd Lucia Del Mastfe

1UOC Clinica di Oncolodwedica, IRCCS Ospedale Policlinico San Matbepartment of Internal Medicine (DIMI),
University of Genova, Italf)OC Molecular Diagnostics, IRCCS Ospedale Policlinico San Ma@@d;pidemiologia
Clinica, IRCCS Ospedale Policlinico San Matti@C Surgical Pathology, IRCCS Ospedale Policlinico San Martino,
6Department of Surgical Sciences and Integrated Diagnostic DICD; University of Genova

BACKGROUNIDespite the improvements of adjuvant treatment options, approximately3@® of

women initially diagnosed with earstage breast cancer (BC) will develop metastatic disease. Liquid
biopsy retrievable biomarkers could be potentially implemented in clific better treatment
personalization. The aim of the CITUCEL study was to evaluate Circulating Tumor Cells (CTCs) and
Circulating Tumor DNA (ctDNA) as a tool to monitor treatment response and predict outcome in early BC
patients receiving (neojjuvant treatments and to correlate their mutational profiles with the
corresponding tumor tissue.

METHODSCTCs were recovered from whole blood by immunomagnetically negative selection followed
by cell labelling for epithelial, mesenchymal and pewkocyte antigens. CTCs analysis was performed by
DEPArrayTM System and their mutational profiles were analyg@ds molecular tagging technology on

the lon Torrentt platform using the Oncomine Breast cfDNA V2.0. ctDNA was extracted from plasma using
ccfDNA LV kit (Promega) and its mutational characterization was determined in NGS with the Oncomine
panel; ¢tDNA fragmentation (cfDI index) was evaluated by Agilent TapeStation 2200. Primary tumor tissue
mutational profiles were performed in NGS using a custom comprehensive panel of 291 amplicons
distributed within 20 genes.

RESULT total of 54 patients were enrolled in the study (32 in ragjuvant, 22 in adjuvant setting).

Preliminary analysis showed no significant difference in CTCs counts and ctDNA amount before and after
treatment in the 2 cohorts and no significant correlatiavas evident with the cliniepathological

variables. Remarkably, in the nedjuvant setting a lower CTCs count at baseline correlated with
pathological complete response (p=0.036). This correlation was not found considering the EpCAM positive

Cta 2yfted /G5b! FNIIYSyiGldAzy FylLfeaira Aa 2y3I2Ay3o
tumor tissues: alterations (among which the most frequent were found in TP53 and PI3BKCA genes) have

been detected in 22 patients and approximately 40 % vatse found in baseline ctDNA and/or CTCs.

CONCLUSIONSwr preliminary results suggest that EpCAM independent CTCs analysis could provide
prognostic information in early BC setting and that the use of edeiigned targeted panel may be helpful
to trace BC mutational profile in a practical, feasible, and-effective way.
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Circulating tumor cells in metastatic breast cancer patients treated with

chemoimmunotherapy

bAj2fl A YNIADBR NBIRINSIAISTHS Flin Rep&Bor§e@CetiliR Bendigtsen
Schirmetz . 2 DAf}Marii3 SehdaddS wl 3y K A f SRRagdiNIrMatHi=kéiHege
Giercksky Russne€, Jon Amund Kytez . 2 DANS? b | dzY S

1Department of Clinical Cancer Research, Oslo University Hodpépartment of Cancer Immunology, Institute for
Cancer Research, Oslo University Hospid&partment of Pathology, Oslo University HospitBlepartment of
Hematology and Oncology, Stavanger University Hospitadlo Centre for Biostatistics and Epidemiology, Oslo
University HospitaBDepartment of Oncology, Oslo University Hospifagpartment of Cancer Genetics, Institute for
Cancer Research, Oslo University Hosgitadtitute of Chical Medicine, University of Oslo

BACKGROUNLThe value of circulating tumor cells (CTCs) in metastatic breast cancer (mBC) is well
established, while data on CTCs in patients receiving cancer immunotherapy is limited. Thus, two mBC
cohorts testing combinations of immunand chemotherapy (chemo) weistudied.

METHODSPatients enrolled in the phase llb trials ICON (hormone recgmisitive HERRegative;
HR+HERRand ALICE (tripleegative; TNBC) were analyzed for @f€sence at baseline, 4 weeks and end

of treatment (EOT) with CellSearch. Both trials randomizeigpist 2:3 to pegylated liposomal doxorubicin

and cyclophosphamide alone (Gakalyzed: ICON n=22/ALICE n=12) or combined with ipilimumab and
nivolumab (CT@nalyzed: ICON, ipivo-chemo, n=28) or atezolizumab (Gaalyzed: ALICE, atezo
chemo n=2). Programmed death ligartl (PBL1) expression on CTCs was assessed in a subset of patients
(intensity-scored, positiviyO dzli 2 FFY SELINBaaA 2y AY xmE: 2F [/ ¢/ &a0d

RESULTShe CT@ositive proportion at baseline was lower in TNBC patients compared to HR+HER2
LI GASyi(ia o0& o-auidffs (244 vs B3PoR=010B9 ahdt14% vs 50%, p=0.010, respectively). CTC
presence was associated with bone metastases (p<0.001), betsily related to lung metastases
(p=0.011). At baseline, CTCs were not associated with progredssesurvival (PFS) in any of the cohorts.
Inthe TNBC atezOKSY2 O2K2NIiz (KS adzomaSi égAGK xp /¢/ & K
95%CI 0.9930.3, p=0.027). At week 4, all atezgbemold NBI+ 6 SR ¢b./ LI GASyGa oéA
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months, while all (3/3) with PFS >12 months had <2 CTCs. This pattern was not observed for TNBC chemo

only patients. Among HR+HER2tients receiving iphivo-chemo with <2 CTCs at 4 weeks, favorable OS
(HR 0.24, 0.00.88, p=0.020) and PFS was indicated (HR 0.411®84p=0.109). Ipiivo-chemotreated

HR+HERDatients who progressed with no detectable CTCs at EOT had markedly improved OS versus CTC

positive patients (HR 8.0, 1.881.7, p=0.018). This pattern was not observed for chemly HR+HER2
patients. Five of thirteen CTi@sitive patients had PD1 positive CTCs at baseline (staiffing i Sy a A (i &
These patients had an unfavorable OS trend (HR(B9514.5, p=0.045).

CONCLUSIONSLIthough the small samplgize limits the interpretation, measuring CTCs 4 weeks into
therapy may predict treatment failure from chemimmunotherapy. Undetectable CI€vels despite

'R
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Comparison of ctDNAraction and mutational profiles of plasma samples

of HR+/HER2ow and HR+/HERR advanced breast cancer patients
bAyl 5 RadildDandachi, Eva Valentina KlocKerChristoph Suppan Ricarda Graf
Samantha HasenleithnePhilipp Jakob JdsEllen Heitzer*® Marija Balit®

1Division of Oncology, Department of Internal Medicine, Medical University of Brstitute of Human Genetics,
Diagnostic and Research Center for Molecular Biomedicine (Austria), Medical University dR&saarch Unit
Epigenetic and Genetic Cancer Biomarkers, Medical University of 4BiaZgechMedsraz, SChristian Doppler
Laboratory for Liquid Biopsies for Early Detection of CafiResearch Unit Translational Breast Cancer, Medical
University of Graz

BACKGROUNIMespite the substantial progress in systemic treatment of hormone receptor
positive (HR+) breast cancer, a significant proportion of patients has dismal prognosis. A meaningful
proportion of these patients has HERRv disease. Circulating tumor DNA (ctDNA) profiles between HER2
low and HERR have not yet been comprehensivelyastigated. We hypothesize that ctDNA profiles may
distinguish HERw from HERD patients.

METHODS37 plasma samples from metastatic breast cancer patients (HR+/8BRE=53; HR+/HER2

0, n=14) were collected either before starting 1st line or 2nd line treatment. Tumor fractions were assessed
using an untargeted aneuploidy screening and expressed-s®res (mMFASSeqS). The mutational
landscape of ctDNA was established using @étte panel (AVENIO ctDNA Expanded). Tumor fractions,
the number of somatic variants and variant allele frequencies (VAF) were compared betweefoWER?2
and HERD patients.

RESULT®atients from the HER®2w group had significantly higherszores compared to those from the
HERZ group (median 3.22 vs. 1.65, raslkm pvalue 0.025). The median average VAF was 2.2% (range
0.2%38.6%) for the HERBw group and 1.3% (range 0.2£8.5% for the HER® group, and the median
highest VAF was 4.7% (range 0:298%) and 3.4% (range 0-2%.8%), respectively. For the HEB®
group, the median number of detected variants was 3 (ran@®)l with a median of 2 clonal (ranged)p

and 1subclonal (range-29). For the HER2 group, the median number of detected variants was 5 (range
1-12), with a median of 3 clonal (rangetland 1 subclonal (rangeg).

CONCLUSIONHhis is our first report in the overall analysis of the differences between HR+ld&R2d
HR+/HERD patients. So far, our results suggest a significant difference between the tumor fractions of
the two compared groups. The mutational landscape wilshewn in detail. Further investigations are
needed to elucidate and establish the distinct features of HIBRZreast tumors.
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Evolution of PIK3CA, PTEN and TP53 mutations in matched tissue and
plasma samples at primary diagnosis and the subsequent time of

metastatic relapse in breast cancer patients

Corinna Keup Sophia Luthér Ramona ErbérOezlem KaraldyEllen Bruske Rita Lampignarip

Siegfried Hauch Oliver Hoffmanh, Cornelia Kolbergiedtke, Rainer Kimmig Sabine Kasimir

Bauet

1Department of Gynecology and Obstetrics; University Hospital E&setitute of Pathology, University Hospital
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BACKGROUNDumor evolution is a challenge for therapy decision making. In this regard, ESR1 mutations
are described to occur more frequently in metastatic breast cancer (BC) patients compared to BC patients
with no metastases. However, little is known about the ntigta prevalence within other genes in the non
metastatic versus metastatic BC situation. Here, we aim to identify the evolution of PIK3CA, PTEN and TP53
mutations in tumor tissue and matched plasma samples of BC patients at primary diagnoasistliagid
subsequent time of metastatic relapse.

PATIENTS AND METHODRe cohort consisted of 13 BC patients from whom tumor tissue and plasma

were available at both, the nemetastastic and metastatic, stages. Maximum of plasma volume;{inm)

gl a dzaSR® ¢AaadzS YAONRLINNI&a ¢SNBE & ColaEPNsaand OG0 SR i+
FFPE tumor DNA were isolated via the automated&xthect with the EZ1&2 ccfDNA Kit and the EZ1&2

DNA FFPE UNG Kit and quantified via qPCR with the Investigator Quantiplex Pro Kit. Mutation analysis will

be condweted on the QIlAcuity Digital PCR System. For the analysis of tvepbioiutations, each of them

in PIK3CA, PTEN and TP53, three dPCR reactions will be necessary. The minimal input and limit of detection

for the six assays will be established before asialgf the 52 patients samples. Consumables were supplied

by QIAGEN (Hilden, Germany).

RESULT®lasma cfDNA concentration at primary diagnosis and at the subsequent time of metastatic
relapse was comparable with a mean cfDNA vyield of 67 ng48hgg). However, higher plasma cfDNA
concentration was detected for those metastatic patients not respogdo the therapy compared to
metastatic patients showing a stable disease. Mean FFPE DNA yield was 998 fghe2y. Mutations
analysis is currently underway and results will be presented at the meeting.

CONCLUSIONW®ith the precious matched plasma and tissue from the same BC patients at primary
diagnosis and at the later timepoint of metastatic relapse, we will here identify the dynamics-epbbt
mutations within three genes. Knowledge about the mutational tureolution might help deciding for a
successful targeted therapy in the different clinical BC stages.
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Liquid biopsy in the management of breast cancer patients

Carlotta Mazzitellt, Lorenzo Montanart?, Mario Taffurelfi

1Department of Medical and Surgical Sciences (DIMEC), Alma Mater Studiorum, University of Baépgmanental
Program in Laboratory Medicine, IRCCS Azienda Ospedaliero, Universitaria di Boloigrod,Breast Surgery, IRCCS
Azienda Ospedaliero, Universitaria di Bologna

The diagnostic characterization of higbk breast cancer (BC) is still spftimal with a high percentage

of patients who can relapse and with limited personalization of therapies. Therefore, there is great interest
in new minimally invasive indicatord therapeutic response and disease recurrence within the liquid
biopsy (LB).

Our objective is to evaluate the information provided by LB in BC. In particular, CTCs was evaluated using
CellSearch methodology in patients with HER2+ or triple negative breast carcinomas (TNBC) undergoing
neoadjuvant chemotherapy. FoHyjve patients wil be recruited, with a blood sample taken at diagnosis

(T1) and one after the end of chemotherapy but before surgery (T2). The CTCs number in T1 is compared
with that in T2 and then correlated with the pathological response, complete (pCR) or partig] (pPR
examined by possurgery histological exam.

Twentytwo patients have been recruited so far. In fifteen patients CTCs was evaluated only in T1, which
precedes the start of neadjuvant therapy, so a correlation between CTCs number and pathological
response is not yet possible. However, in seven pési€6 HER2+ and 1 TNBC) it has been possible to
evaluate the CTCs number in both T1 and T2, after about 6 months of neoadjuvant treatment. In two
patients the number of CTCs in T2 had decreased (from 1 to 0) while another two were devoid of CTC both
before and after therapy. In all these four cases a pCR could be observed. For the remaining tree patients,
in two cases the number of CTCs was 1 both before and after therapy and in one (the only TNBC case) was
0 at T1 but 1 at T2. All these tree cases wesnasted with a pPR.

The results obtained, even if still on a very limited series, indicate an association between CTCs number
and the pathological response to neoadjuvant therapy. Based on this, we intend to make a third sample
for the evaluation of CTCs only in patients wiave a pPR and therefore require an adjuvant treatment.
This may provide information on the effect of treatment about whose effectiveness there are no indicators
other than radiological screening.
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Phenotypic characterization oDisseminated Tumor Cells (DTCs) isolated

from the bone marrow of triple negative breast cancer patients

Anastasios Tolids Vasilis VarddsSabine KasimBaueF, Vassilis Georgouligssalatea Kalleryi

1Lab of Biochemistry and Metastatic Signaling, Department of Biology, University of Patras, Patras, Greece,
2Department of Gynecology and Obstetrics, University Hospital Essen, Essen, Gé#tiellemjc Oncology Research
Group (HORG), Athens, Greece

BACKGROUNDriple Negative Breast Cancer (TNBC) is the most aggressive breast cancer subtype. TNBC
presents the most breast cancerelated deaths, while the need for new biomarkers is urgent due to the
dearth of targeted therapies available for these patients. 8amarrow is the leading site for metastases

in TNBC disease. Disseminated Tumor Cells (DTCs) that harbor the bone marrow are detected frequently
in breast cancer patients at primary diagnosis. A study published by Bauer et al. showed thati@jrcul
Tumor Cells (CTCs) expressing PSMA indicate worse outcome in patients with primangtastatic

TNBC. This study aims to evaluate PSMA expression in DTCs of primary TNBC patients isolated from their
bone marrow, before and after neadjuvant treament, in order to establish PSMA as a new prognostic

and therapeutic target for the treatment of the disease.

METHODSBone marrow samples from 20 primary TNBC patients before therapy were stained using CK,
PSMA and CD45 antibodies. Biomarker expression was identified by VyCAP analysis. Results were
statistically analyzed with IBM SPSS Software.

RESULTRTCs were detected in 14 out of 20 patients (70%). Among them, 88% of DTCs had high CK
expression. Furthermore, PSMA+ DTCs were observed in 14 out of 20 (70%) of the patients, whereas PSMA
DTCs were detected in only 4 out of the 20 patients (20%). Nttt percentage of DTCs expressing the
phenotype CK+PSMA+CDB4Bas 96%. In terms of intensity, 70% of patients exhibited high PSMA
expression and 55% of patients demonstrated low PSMA expression. Remarkably, 75% of all DTCs found in
i KS Llsaniplsyhadshi@h PSMA expression, 22% of DTCs had low PSMA expression and 3% of DTCs
had negative PSMA expression.

CONCLUSION¥®o the best of our knowledge, this is the first study addressing PSMA expression in DTCs
2F ¢b./ LI GASyGad wSadzZ Ga a2 FIFENIAYRAOFIGS GKIFG KA3IAK
providing useful biomarkers that are also potentiallf r§ @ y i (2 LI GASyiaQ 2dzid2YSo
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Presence and clinical impact of circulating and disseminated tumor cells in

PAMDS50 intrinsic subtypecharacterized early breast cancer patients
HegeOmaOhnstad, Elin Borgef)y MariaChristine Rypda| Cecilie Bendigtsen SchirmeEllen
Schlichting®, Gry Aarum GeitvikHege ElisabetBiercksky Russies™> . 2 DAY Db | dzY' S
1Department Of Oncology, Oslo University Hospilgpartment of Pathology, Oslo University Hosp#agpartment

of Cancer Genetics, Oslo University Hospitamiversity of Oslo3Section for Breast and Endocrine Surgery, Oslo
University Hospital

BACKGROUNELEZIirculating tumor cells (CTCs) in blood and disseminated tumor cells (DTCs) in bone
marrow are established prognostic factors in early breast cancer (EBC). However, studies of CTCs and DTCs
with gene expression signatuEased subclassification of EBC hngited. Here we present such results

from patients in the Oslostudy classified by the Prosigtest.

METHODSThe Osloistudy (n=920) included EBC patients for DTCG/&EDsis at surgery (1998998).

CTCs were detected in blood using a muléirker quantitative PGBased assay (PMID:21672237). DTCs
were detected in bone marrow by immunocytochemical analysis guginticytokeratin antibodies
(AE1/AE3)(PMID:12972522). From this cohort, primary tumors from 653 patients were analyzed by
Prosignatest (PAM50/RORcore)(Nanostring platform)(PMID:29137653). Follgqvstatus was available

for analysis of distantliseasefree (DDFS) and breast canspecific survival (BCSS)(median FU 7.1 and
16.6 years, respectively). Correlatiand survival analyses were performed.

RESULT®f the 653 patients, 52.2% had luminal A, 26.5% luminal B, 10.6%ddE&®d and 10.7%
basallike tumors. Among the luminal patients (A/B)(n=514), 39.1% were categorized ascB@Row
risk, 22.2% intermediateisk and 38.7% highisk. DT€and CT&tatus were available for 628 and 591
patients, respectively; 13.1% with Dpfesence and 8.6% with Cpeesence. DTC/Cositivity
according to subtypes was for luminal A 11.9%/6.5%, luminal B 9.5%/10.1%ehtiR2d 24.6%/16.1%
and basalike 16.9%/7.8%Among all patients, both DT@nd CTgresence were associated with poor
DDFS (DTCs: HR 2.0(95%CB1B CTCs: HR 2.3(B4)) and BCSS (DTCs: HR 18I CTCs: HR
1.7(1.022.7)). According to intrinsic subtypes, significant difference in DRE®my observed for luminal
B patients (DTCs: HR 2.8¢b.8); CTCs: HR 2.2(bM). Only DT-Gtatus reached significance for BCSS (HR
2.3(1.34.7)). Among the luminal A/B patients combined, only those with-higfhROR score had reduced
DDFS survivaldth by DT€and CTeresence (HR 3.1(15.6)/HR 2.4(1.6.2)), whereas only D¥sTatus
was prognostic for BCSS (higgk ROR score: HR 2.6¢4.8)). In multivariate analyses of the luminal A/B
patients both DTCs and CTCs added prognostic informatidihetather clinicopathological factors for
DDFS, but not significantly for BCSS.

CONCLUSIORresence of DTCs and CTCs was associated with poor survival primarily among the luminal
B patients with high ROR score. The prognostic information diminished witttéwrmgobservation.
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Prognostic impact of CK+/CD45+ circulating cells across breast cancer

subtypes

Carolina ReduzZiEleonora Nicold, LorenzoGerratand, Laura Munoz ArcésPaolo D'Amich
Youbin Zhang Mara S SerafihiLetizia Pontolilly Amanda Stricklan Maroua Mandi, Nadia
Bayod, Andrew Davis Jeannine DonahudgHuiping Lit, William J GradishirAmi N Shah

MassimoCristofanillt
IWeill Cornell Medicin@Universita™ degli Studi di Udir@orthwestern UniversityWashington University in St Louis
School of Medicine

BACKGROUNRi rculating cells expressing both epithelial (EPCAM and/or cytokeratins, CK) and leukocyte
markers, called dugbositive (DP) cells, have been reported in various tumor types. Some studies
suggested they are fusion hybrids between tumor and immune delis,their clinical and biological
meaning is still unclear. We previously showed that DPcells are prognostic in patients with advanced breast
cancer (ABC), particularly in those with <5 conventional circulating tumor cells (CTCs, CR+/CD45

METHODSEhis retrospective analysis was performed on 330 patients with horreoeptor(HR)+/HER?2

, HER2+, and tripleegative (TN) ABC enrolled at Northwestern University between -2028. Blood
samples (7.5 ml) were collected at diagnosis or beginning of atreatment line and analyzed for CTC
and DPcells detection using the CellSearch platform.

RESULT3mong 167 patients with HR+/HERBC, DPcells were detected in 72 (43%), but their presence

gla y2i aa20AFGSR gAGK 2@0SNIff adz2NODAJL € oh{ VP ¢CKAA
with <5 CTCs (CJdn the HER2+ cohort, 35/75 (47%)p A Sy G &a LINBaSyGdSR 5t OStfa | yF
(DPcell+, n=9) had shorter OS, although the association was not statistically significant (medianOS= 24.4
months vs. noteached, p=0.095). Combining DPcells and CTCs, DPcell+/CTC+ patierdacgéne

shortest medianOS (20.7 months vs. neached for DPcell+/CT,CDPcelWCTC+ and DPceLL TG,
LIrndnuuod Ly GKS ¢b O2K2NIix 5t O0Stfa 6SNB RSGSOGSR A
associated with shorter OS (7.2 vs. 17.1 thenp=0.024), but this was confirmed only in €p&ients

(7.1 vs. 18.3 months p=0.017). Also in this subtype, DPcell+ patients had the shortest medianOS, followed

by CTC+/DPcelind CTEDPcelt patients (medianOS= 7.1, 9.2, 15.9 and 18.3 months feeli?CTE

DPcell+/CTC+, DPeglITC+ and DPceC TG, p=0.026).

CONCLUSIONBPcells have a different prognostic impact across BC subtypes. They seem to be more
relevant in TN and HER2+ than HR+/HER2types and in patients with <5 CTCs. DPcells might therefore
constitute an alternative dissemination mechanism, with greater iotga those tumors with a low
abundance of CTCs (such as TN and HER2+ BC). More studies are needed to validate and better understand
these preliminary results in larger cohorts.
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The SURVIVVHERoe¢rial ¢ a secondary adjuvant treatment intervention
study with trastuzumab deruxtecan in breast cancer patients with HER2
positive/[HERZlow tumors and molecular relapse as detected using a

ctDNAbased liquid biopsy approach

Kerstin Pfistet, Thomas W. P. FriédSophia T. HuesmahrFranziska MergelAngelina Finlk

Tatjana Brauh Forca Mehmeti Natalie UH, Karin Korez t S (i SNangalFdhif GoManar

a N f % K$ads Pante| Brigitte Rack Andreas Hartkopf> [ A & | 2 WoSgang Nainfii S NJ

1Department of Gynecology and Obstetrics, University Hospital ¥epartment of Pathology, Ulm University

Hospital, 3Department of Gynecology and Obstetrics, HeirHeine! vy A @S NE A (i & “DepadtdentS 6f R 2 NJF =
Gynecology, University Medical Center HamHtpgendorfSinstitute of Tumor Biology, University Medical Center
HamburgEppendorfss S LI NI YSy i 2F DeySO2f23@& YR hoddSGiNxnOax ¢NoAy3

BACKGROUNI the new era of highly effective antibody drug conjugates (ADCs), secondary adjuvant
treatment for breast cancer patients at a high risk of relapse has the potential of becoming a favorable
treatment option. In particular, the ADC trastuzumab deruxte€Bf - RT 9y KSNIidzt 0 Kl & aK2 g
efficacy not only in patients with HERBsitive but also with HER8w metastatic breast cancer (mBC)

and is currently being tested in the peastoadjuvant setting for patients with ngaCR (pathological

complete remission). However, the key for successfully applying ADCs as secondary adjuvant treatment is

the identification of patients that will benefit most at this stage. The detection of minimal residual disease

(MRD) using liquid biopsy may offer a prising approach for patient selection, but the efficacy of such a

secondary adjuvant treatment approach has yet to be evaluated in a randomized clinical trial.

TRIAL DESIGNhe SURVIVE HERoes study is a randomized, open label comparative Phase lll trial for
patients with intermediate to highisk HER:positive or HERbw (IHC 1+ or 2+, FISH negative), hormone
receptor positive or negative, early breast cancer, who have ceteglprimary breast cancer therapy and
participate in the large breast cancer surveillance trial SURVIVE. Upon molecular relapse, as assessed based
on a positive ctDNA result (using a turinformed ctDNA testing approach), patients will lramdomized

(2:1 allocation) to treatment with -DXd versus standard of care, and ctDNA levels will be repeatedly
measured based on regular blood sampling. The primary objective is the comparison of ctDNA clearance
rates 6 months after randomization betweehe two study arms. Secondary objectives include the
comparison of invasive diseafee survival, distant diseadece survival, overall survival, safety and

quality of life.

CONCLUSION®he SURVIVE HERoes trial is a proof of principle study with the aim to establish the efficacy
of secondary adjuvant treatment with the ADEDXd in patients with HERSsitive/HER2ow breast

cancer who are at high risk of relapse, as evidenced by deteofi ctDNA in the blood. If successful, this

trial could pave the way for a treatment shift towards early intervention with secondary adjuvant targeted
therapies following liquiebiopsy based MRD detection.



oo DL e WKW

y "' i ‘ 4 : : ) R
‘Advances in- Clrculatmg Tumor Cellsw BT
“Liquid Biopsy and Precision Oncology: Where do we stand now?”

OROANZERS:
‘\" hSI b £vi Lanidou, University of Athens
« Mellea: o’ L3
September 20-23, 2023 Skiathos Palace Hotel / Skiathos Island - Greece s shn
B e L SR BUAT e I e T O (PSSR

Poster Session 8TCs clinical applicatignseptember 22nd, 2023, 16:107:00

PPO5

The SURVIV&udy ¢ a randomized phase 3 liquidiopsy based breast

cancer surveillance trial

Kerstin Pfistet, Thomas W. P. FriédFranziska Merg€lTatjana Brauh) Angelina Fink Forca

Mehmetit, Natalie UH, Karin Korez t S (i SWNJamjd Fefidb N3+ 2 f 1 YF, Khausa Nf f S NJ
Pantef, Andreas Hartkopf, Brigitte Rack Wolfang JanAE [ A al 2 Bdpliay Nf f S NJ
Huesmanh

1Department of Gynecology and Obstetrics, University Hospital (ﬂ)epartman of Pathplogy, Ulm University

Hospital, Department of Gynecology and Obstetrics, HeirHeine] Yy A S NBR A U € “Depadt@entS 6f R 2 NF =
Gynecology, UniversityAMedicaI ,CenAter Ham&mendorf?ln:c,tizute of Tumor Biology, Universi,tyAM,edicaI VCenter .
HamburgEppendorf®5 SLJ: NI YSYy 0 2F DeySO2f23¢é YR hoauSUNAROaZ ¢NoAy3d

BACKGROUNIAfter completion of primary therapy for early breast cancer, current guidelines restrict
routine surveillance in breast cancer survivors to clinical surveillance and breast imaging. This is based on
the results of two large cohort studies conducted in #®90s, which demonstrated no improvement in
overall survival in patients who underwent intensified screening for distant metastases. Thus, Screening
for distant metastases is currently initiated only in patients with specific symptoms.

TRIAL DESIGNhe SURVIVE study, funded by the German Federal Ministry of Education and Research, is
the first large randomized breast cancer surveillance trial to investigate the potential survival benefit of
intensified breast cancer followp based on liquid biopsse The trial enrolled its first patient in December

2022 and is designed as a doublended, controlled phase 3 superiority trial in which 3,500 patients with
intermediateto-highrisk early breast cancer are randomized 1:1 to guiddtiasedstandard followup
surveillance versus intensified, ligdidopsyguided surveillance. The liquiopsyguided surveillance

arm involves regular and repeated testing of patients for standard tumor markers, including CA27.29, CA
125, and CEA, as well a8 tirculating tumor cells and circulating tumor DNA based on blood samples
collected at first 3month, then émonth intervals. Prespecified abnormal findings of any of the liquid
biopsy markers indicative of minimal residual disease trigger staging eatoms, which include a CT scan

of the chest and abdomen and a SPECT. In the event of disease recurrence, the patient receives-guideline
based diagnostic measures and treatment. Otherwise, the patient continues -liippdybased tumor

marker testing andif applicable, will be available for interventional trials.

The two primary objectives of the SURVIVE study are to determine whether intensified;bigpgy

guided breast cancer surveillance leads to better overall survival or an overatinea@ffect compared

to the standard surveillance arm. Secondary obijes include the evaluation of invasive disedise
survival, distant diseasteee survival, breast cancspecific survival, and quality of life.

CONCLUSION®he SURVIVE study is a lamgaited breasicancer surveillance trial based on promising
liquid biopsy markers, whictif successful will lead to a paradigm shift in the current follemp care of
medium and higkrisk early breast cancer survivors.
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cfDNAbased cancer subclassification of colorectal and breast tumors
using DNA methylation features from an N&@sed liquid biopsy profiling

system
Catalin BarbacioruScott Shell Denis TolkungvAndrew Gross, Shile Zhang, Justin Odeggard,

HanYu Chuang
Guardant Health

BACKGROUNDumorspecific DNA methylation patterns are wea#scribed in human malignancies. The
SEA&GSYOS 2F G(KS W/ LD A&aflyR YSGKefl 2N LKSy2G&LISQ
(BC) were previously described in tissue studies where CIMP &sbiygre associated with molecular and

clinical features. In this study, we substantiated the ability to identify CIMP subtypes using a methylation

based liquid biopsy profiling system to recapitulate the subtypes observed from {izsesl testng.

METHODSMethylation scores from the GuardantINFINiTMethylationbased liquid biopsy panel were

generated using a training set of 676 CRC and 1016 BC plasma samples. Genomic profiles and the status of

main driver mutations known to correlate with CIMP profiles were also generated for each sample using

the genomic panel portion of GuardantINFINITY, which reports somatic alterations in >750 genes. Tumor
fraction-independent methylation regions that had significant signal were ranked according to their

variability across the training set. The methylated regions that ranked in the top3000 depending on

the cancer indication, were selected as CIMP regions to generate liquid Hapsg CIMP profiles.
aSiKetflrdAz2y 0SSOl @I f dzSa diVYNE RaXY$S R adsdi KK $ (AR depmy | 1S L
TCGA were used to validate the CHtised methylation scores across the selected genomic regions of

cfDNA.

RESULTSJnsupervised clustering was pursued using the methylation scores from the selected CIMP
regions for each tumor indication. CRC samples showed two significant CIMP profiles that correlated to
BRAF and KRAS mutational statusdjues < 0.0001). BC sampdb®wed CIMP profiles that correlated to

HR and HER2 status\{plues < 0.0001). The same selected epigenomic regions specific to each tumor type
also showed hypermethylation patterns similar to tiscaesed TCGA data.

CONCLUSIONEhis body of work demonstrates that CIMP profiles previously generated from-tissesl
methylation profiling can be recapitulated from a methylatibased liquid biopsy NGS test. This allows
the characterization of CIMP profiles for CRC and BC patieis accomplished using a convenient and
nor-invasive liquid biopsy approach. Limitations to this study resulted from the profiling ofsefweted
patient population. Further validation of liquid biopbgsed CIMP profiling of these tumandications
from an unselected patient population is warranted.
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Novel urine liquid biopsy biomarker panel ProstAssure (TTC3, H4C5 and

EpCAM) to detect prostate cancer in men

Menglang Yual?, Marcio Moschovag Roshane PeretaBongyong Léé, Alexandra Milley,
Ernest Amankwal?, Rudramani Pokhret, Christian PavloviéhGuru Sonpavde Vipul Pate
Ranjan Perera®

1Johns Hopkins University School of Medicidehns Hopkins Universi$AdventHealth Global Robotics Institute,
4AdventHealth Cancer Institute

Prostate Cancer (PCa) is a leading cause of cancer deaths among US men. Several advisory groups
recommend against screening for PCa with the ProsByecific Antigen (PSA) test because of its high
false-positive rate. Hence, accurate namvasive diagno$t biomarkers are necessary to detect PCa and
differentiate aggressive from indolent disease. In this ezmrol study, we collected voided urine (50ml)

from 107 pre and posprostatectomy men with PCa and 97 healthy men as controls. We isolated RNA
from exfoliated cells and debris shed into urine. We used advanced computational and néedriniag
approaches to identify and validate candidate RNA biomarkers. We identified the combination of two RNA
markers (TTC3, H4C5) and one corresponding proteinenéepCAM) in urine as potential biomarkers for

PCa detection. This panel demonstrated 99% sensitivity and 100% specificity and outperformed the post
digital rectal examination PCA3 urinary RNA marker. The predictive accuracy of the binary cutpoint for
predicting the Gleason score (<8 vam81 0 | yR t {!  S@St o6fn y3IkYE Ga& xn y
these biomarkers. This panel of three uribased biomarkers (TTC3, H4C5, EpCAM) is a promising
noninvasive liquid biopsy tool to distinguish men withaF@m healthy men, and further prospective
validation is warranted.
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Association between gastrointestinal microbiome and metastatic

melanoma immunotherapy treatment outcome

Ana Ermaf’s al NA 222 L Yy &k 2 ASENRIGOB L YLINBKAF & N2 Oy 88 |
Simona MicesKa Veronika Kloboves Prevodtik a I 2 | 3, 2a8j¥ Octifk Nanja Mesti?

1Department of Medical Oncology, Institute of Oncology Ljublj@edical Faculty, University of Ljubljana,

SDepartment for Experimental Oncology, Institute of Oncology Ljublf@repartment of Cytopathology, Institute of
Oncology Ljubljana

Melanoma immunotherapy is a rapidly developing field that focuses on using the body's own immune
system to fight melanoma. In recent years, researchers have explored the potential role of the microbiota
in influencing the effectiveness of immunotherapy ddedntifying biomarkers of treatment response. The
microbiota has been shown to play a critical role in modulating immune responses and shaping the tumour
microenvironment. Studies have shown that certain microbial compositions can influence the efficacy o
immunotherapy in melanoma patients. Certain bacteria have been associated with a favourable response
to immunotherapy, while others have been associated with treatment resistance. The identification of
biomarkers based on the microbiota aims to predicpatient's response to immunotherapy and thus
enable personalised treatment strategies. The aim of this prospective study is therefore to investigate the
response to firstine immunotherapy in patients with disseminated melanoma in Slovenia and to
distinguish which patients benefit from immunotherapy and which do not, as well as to identify potential
biomarkers markers with predictive and prognostic significance. We will collect stool samples for the
microbiome before starting treatment and then at intefsaf 12 and 28 weeks or when needed (e.g. when
the condition worsens, when neurological symptoms appear, etc.). From stool samples, we will determine
microbiome composition using biodiversity sequencing and correlate the results with treatment response.
S far, 18 patients have been enrolled in the study. The results of this study will provide the basic
information about the microbiome as a prognostic or predictive marker in the immunotherapy treatment
of disseminated melanoma.
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Determination of IFNgamand PDL1 signatures in tissue and blood plasma

of patients with disseminated melanoma treated with immunotherapy

al NA2l L3ayel i2@A63% YUrsd BamprdhtSTaiatasMdsa 8dsmjak, ISiyhbna 9 NI | y .
Miceska, Veronika Kloboves Prevodnik, Magamazar, Janja Ocvirk, Tanja Mesti

Institute Of Oncology Ljubljana

Immunotherapy with PD1 and CTCL4 inhibitors in the treatment of patients with disseminated melanoma
has revolutionised prognosis and survival, increasing expected survival from less than 12 months to 40
months or more. However, the effect of immunotherasy much more complex and the outcome
unpredictable as response to immunotherapy varies from48%. More than two thirds of patients
develop immunerelated side effects. In approximately 10%, the response to immunotherapy manifests as
pseudoprogression wire there is a transient discrepancy between the clinical and radiological response
and the actual response, The aim of this prospective study is to evaluate the response -tindfirst
immunotherapy in patients with disseminated melanoma in Slovenia ardifferentiate which patients
benefit from and which patients do not benefit from immunotherapy, and to identify potential molecular
markers of predictive and prognostic significance. We will collect tumour samples for RNA isolation from
the tumour prior totreatment, and blood prior to the start of treatment and then at intervals of 12 and 28
weeks or as needed (e.g. on worsening of the condition, on onset of neurological symptomatology, etc.)
for cfRNA isolation from plasma. The expression of IFN gammRbd will be determined in tumour and
plasma samples. Also, the IFN gamma level in blood at the protein level will be determined by ELISA. IFN
signature and PDL1 levels in tissue will then be correlated with clinical response to treatment. We will
monitor the dynamics of Ildamma and PDL1 RNA expression andgidiNma protein levels by liquid
biopsy from blood before treatment and at imagignfirmed response to treatment or disease
progression. Finally, we will correlate the data obtained by liquid lyiopsgh the IFN signature of the
primary tumour and the clinical response to treatment. So far, 18 patients have been enrolled in the study.
The results of this study protocol will provide the basis for distinguishing patients who benefit from first
line immunotherapy from those who do not, and for identifying potential macroscopic and molecular
markers of predictive and prognostic significance.
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Longitudinal monitoring of copy number variations in cditee DNA of
stage IV melanoma patients receiving adjuvant immune checkpoint

inhibitor therapy
Mateo Gasser? Florian JankeS ArlouKristina Angelés® Simon Ogrodnii, Elisabeth Livingstofie
Lisa Zimméx Jessica Has8eAntje Suckér, Dirk Schadendotfz  WN NH 845 . 12G138W33 ] Nt G Y| vy

!German Cancer Research Center (DKRZ)ional Center for Tumor Diseases (N€Translational Skin Cancer Research (TSCR),
Department of Dermatology and West German Cancer Center, University of Medicine DsgmngGerman Center for Lung
Research (DZL), TLRC Heidel5Bepartment of Dermatology, Universisty Hospital Es¥@epartment of Dermatology, University
Hospital HeidelbergGerman Cancer Consortium (DKTK)

BACKGROUNBLtage IV melanoma patients pemirgical/radiation treatment with no evidence of disease
(NED) demonstrate poor survival. IMMUNED (Livingstone 2022, Lancet) was the first randomised, double
blind, placebecontrolled phase 2 clinical trial to address theetapeutic need in these patients by
comparing the benefit provided by adjuvant nivolumab monotherapy or nivolumab plus ipilimumab with

a placebo control group. They reported prolonged recurrefiee (RFS) and overall survival for the
doubletherapy compared with placebo. Here, we analysed genante copy number variations (CNVs)

in longitudinally collected plasma samples of patients recruited within IMMUNED.

METHODSCellfree DNA (cfDNA) was isolated from 176 longitudinally collected plasma samples of 36
IMMUNED patients (doubltherapy, n=10; monotherapy, n=14; placebo, n=12) and 50 healthy donors.
CfDNA samples were analysed by shallow whole genome sequencingn(#reaycoverage), followed by

in silico size selection to enrich for tumederived cfDNA and CNV determination with ichorCNA v.0.3.2.

RESULTSumour DNA fractions (TFx), as a numeric representation of CNVs, in patient plasma were low
and showed no significant deviation from healthy control TFx (Mafiitney U, p=0.97). We defined
patient samples exceeding the 0.95 TFx quantile of our healtiwpre@as THpositive. Applying this
criterion, we detected CNVs in 27/176 plasma samples and 13/36 of patients. Univariate cox regression
showed no significant association between RFS anep@$ikivity at baseline or at any time point during
treatment (logrank, p=0.60 and p=0.90, respectively). However, we observed a trend when comparing the
median RFS of patients with a Jpositive vs.-negative sample at baseline (108 and 338.5 days,
respectively). This also holds true for patients with at fease TFxpositive sample at any time point vs.
those with none (128 and 340 days, respectively).

CONCLUSIONEhe low TFx in this patient population is in line with the therapy response shown in the
IMMUNED trial and the NED status. However, it is noteworthy that plasma at time of recurrence was only
available for 3 patients. For this reason, plasma from a furdwhort of 20 patients with unresected
advanced melanoma receiving immunotherapy will be analysed at baseline and progression to validate the
association between low TFx and favourable clinical response.
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Test the clinical significance of melanonterived EVs positive for RD1
as a predictive biomarker for stage Ill/[V melanoma patients undergoing

Immunotherapy
Cristina Catorti Cristina PoggiataJacopo PigozZoAntonella Facchinett?, Luisa PiccfnKevin

Leoné, Alessio FaboZzivanna Chiario®ilent, Antonio Rosatb®, Maria Chiara Scatni

IImmunology and Molecular Oncology Unit, Veneto Institute of OncologiRO¥SMelanoma Oncology Unit, Veneto
Institute of Oncology, IOGNRCCS3Department of Surgery, Oncology and Gastroenterology, Oncology Section,
University of Padova

BACKGROUND:f 1 K2dzaK AYYdzy2 iKSNI} LR KIFI& NB@2fdziazyAl SR
an urgent need to find useful biomarkers to follow disease evolution and response to therapy. In this view,
Extracellular Vesicles (EVs) have been emerging as a promismarkér giving their established role in

tumor progression, with specific regard to the critical role in tumor escaping from immune surveillance.

METHODS: Twenty stage |ll/IV melanoma patients, treated with -PDinhibitors (nivolumab/
pembrolizumab) have been enrolled and followed up to 24 months. A longitudinal screening at different
timepoints (39 samples) has been applied to explore the usefulness-bfBBitive circulating melanoma
derived EVs in monitoring patient response. Melandgws wereounted and characterized directly from

a few microliters of diluted patient plasma, taking advantage of the ExoView platform, an innovative
technology tlat immunocaptures tetraspanins positive EVs and, then, evaluates the presence of EV
surfacespecific antigens through a welefined cocktail of antibodies (CD146, Martl -PD.

RESULTSheExoView detectiospecificity was demonstrated byeasuring EVderived from three non

small cell lung cancer (H441, H1975, H1563) and two melanomslEER8, A375) cell lines for which
differences in the expression of several biomarkers (CD146, MartlL1P®ere already known. Then, the
pre-treatment level of totalcirculating PEL1-positive EVs derived from melanoma cells (Mart1+/CD146+)
was analyzed. Higher levels were found in mesponders when compared to those found in responders.
Moreover, an increase of melanoma RDpositive EVs was observed during treatment in responding
patients, which could suggest an ongoing active T cell response and an attempt of the tumor to suppress
it.

CONCLUSIONHhis pilot study provides prodaff-principle of the possibility to directly analyze EVs in the
whole plasma with no need of previous purification, thus avoiding issues related to the EV isolation and
contamination. Moreover, we identified a specific sulppdation of circulating melanoma EVs, i.e. those
PDL1 positive, as a possible biomarker able to discriminatenesponders from responders. More needs

to be done in this direction, because the whole cohort and the number of responders have to be
implemerted. Moreover, besides RDL, other surface EV proteins may also get involved in
immunosuppressive effects by cancer or immune cells.

h s I b £vi Lanidou, University of Athens
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Treatment response monitoring and identification of acquired resistance
mechanisms using ceftee DNAbased nextgeneration sequencing on

non-small cell lung cancer patients
Paul van der Lee&tPim RozendglHanneke Kieit Idris Bahcgé Michiel Pegté| Harry Groef
EllenHeitzefs [ S2y @Y% J¢roe¥ Bietrdan§i Ed Schuuriry

1Department of Pathology, University of Groningen, University Medical Center Grorfibgpartment of Pulmonary
Medicine, University of Groningen, University Medical Center Gronifigepartment of Pathology, Cancer Center
Amsterdam, Amsterdam UMC, VU Universlstitute of Human Genetics, Diagnostic & Research Center for Molecular
BioMedicine, Medical University of Graz

BACKGROUNI absence of actionable genetic alterations, advancedsroall cell lung cancer (NSCLC)
patients are generally treated with immune checkpoint inhibitors (ICls) as monotherapy or in combination
with chemotherapy. While treatment with ICls can achieveghasting therapeutic responses in a subset

of patients, current predictive biomarkers do not sufficiently discriminate responders from non
responders. Molecular tumor profiling using circulating tumor DNA (ctDNA) recently demonstrated its
utility in the detection of predictive markers and longitudinal response monitoring in advanced NSCLC. In
this study, we investigated the predictive value of ctDNA dynamics for treatment efficacy and occurrence
of possible resistaneeelated genomic aberrations throughria plasma ctDNA sequencing.

METHODSThis study included advanced NSCLC patients (n=20) who achieved tumor response on mono
ICI therapy with a duration of at least 3 months and eventually displayed tumor progression. Blood samples
were collected prospectively before treatment initiation (t0)2 months after the start of treatment (t1),

after three months of treatment or at least three months prior to imagmfirmed tumor progression (t2),

and at the time of imageonfirmed tumor progression (t3). Circulating dele DNA (ccfDNAyas
analyzed for molecular aberrations using the AVENIO ctDNA Expanded kit. Sequencing of the peripheral
blood mononuclear cells (PBMCs) allowed the identification of clonal hematopoiesise(@tg)l variants.

CtDNA dynamics of recurring and acquired tusrelated variants were evaluated following international
interpretation guidelines applied in routine molecular diagnostics.

RESULTSased on preliminary results, in total 269 ctDNA variants were identified across twenty
metastatic NSCLC patients. Of 17/20 patients (85%), the ctDNA dynamics based on the mutant copies/mL
of plasma correlated with radiological response according to REQL3 criteria. Remarkably, the three
patients in whom the ctDNA levels remained stable at disease progression survived an exrav8eéks

without alteration of treatment. In 13/20 patients (65%), 40 novel ctDNA variants were detected at disease
progression. The relationship between these variants and the mechanisms of acquired resistance to ICI
treatment are currently being investigated.

CONCLUSIONSongitudinal monitoring of ctDNA in plasma using rgetheration sequencing from
advanced NSCLC patients on mé@btherapy enables the prediction of disease progression. Moreover,
comprehensive testing can identify putative resistamekated ctDNA variats.
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Discriminative tools for small cell lung cancer based on extracellular
vesicles anairculating tumor cells

Dimitris_Papakonstantinody Argyro Roumeliotoy Evangelia PantazakaAthanasiosNasir
Shaukat, Athina Christopoulol) Angelos Koutrds Foteinos loannis Dimitrakopoufps/assilis
Georgouliag Athanasios KotsakisConstantinos StathopoulésAss.Prof. Galatea Kallérgi
1University of Patras, Lab of Biochemistry and Metastatic Signaling, University of PRépaitment of Biochemistry,
School of Medicine, University of Pati@3ncology Unit, ST Andrews General Hospital of Pd€@asical and Molecular
Oncology Laboratory, Division of Oncology, Department of Medicine, Medical School, University ofHRaltesic
Oncology Research Group (HORGgpartment of Medical Oncology, General University Hospital of Larissa

BACKGROUNBmall Cell Lung Cancer (SCLC) represents a highly aggressive and metastatic malignancy
characterized by rapid tumor growth and an unfavorable prognosis. Given the limited surgical options due

to the prevalence of unresectable tumors in SCLC patientsjddatification of reliable liquid biopsy

biomarkers assumes paramount significance. Our research group showed that overexpression of JUNB
OGN YAONRLIIAZ2Y FFEOG2ND IyR / -/ wn 60KSY21AyS NBOSLI
(CTCs), is associated with clinical outcome. Extracellular Vesicles (EVs) hold significant prognostic value for

a plethora of cancers, such as breast, prostate, and lung. This study aims to develop a novel protocol for

the parallel assessment of the aforentEmed biomarkers in CTCs and EVs derived from SCLC patients.

METHODSCTCs from 52 SCLC patients were isolated using Ficoll density gradient. Cytospins were stained
using CK, JUNB, and CXCR4 antibodies. Slides were analyzed with VYyCAP platform and ACCEPT software.
Plasma EVs derived from the same patients and 10 healthgrd¢HDs) were isolated using the EX®IBS LIt

kit. EVs were characterized by transmission electron microscopy, Western blot, arseRRcing.

RESULTETCs were detected in 35 out of 52 SCLC patients (67%). Out of those patients, most of them
harbored JUNBositive (91%) and CXCpdsitive CTCs (74%). SCLC patients with protein EV
overexpression of both JUNB and CXCR4 showed a statistically sigdiffeaetce compared to the same
expression in HDs ((PJUNB = 0.001 & PCXCR4 = 0.01). In addition, ROC analysis indicated that protein
overexpression of both JUNBdatistic = 0.94) and CXCR4%f{atistic = 0.89) in the EVs of SCLC patients
reveala a very high discriminative ability between patients and HDs. Finally, CXCR4 overexpression in EVs
was correlated with the presence of CTCs (rho = 0.442, p = 0.001), CXCR4+ CTCs (rho = 0.424, p = 0.002),
and with the CK+/JUNB+/CXCR4+ phenotype (rho £,00360.008). RNgeq analysis in EVs revealed 130
differentially expressed microRNAs, implicated in TP53, G1/S transition, andedidted pathways.

CONCLUSIONSmultaneous analysis of both CTCs and EVs could unveil possible diagnostic or prognostic
biomarkers and provide potential therapeutic targets, such as JUNB and CXCR4 for SCLC patients.
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Exosomalplasma metabolites and miRNAs: an unobserved clue for

predicting relapse in patients with earkgtage NSCLC

Vivi Bafitit, Eleni Thanoij Sotiris OuzountsAthanasios KotsaRjsVasilis GeorgoulidsEvi
Lianidod, Theodora KatsitaAthina Markoé

linstitute of Chemical Biology, National Hellenic Research Foundation, Athens, &aeoé Analytical Chemistry,
Department of Chemistry, National and Kapodistrian University of Athens, Athens, GBegiz@tment of Medical
Oncology, University General Hospital of Larissa, Larissa, GtieeseDepartment of Medical Oncology,
Metropolitan General Hospital of Athens, Athens, Greece

INTRODUCTIONhe potential use of plasrderived extracellular vesicles (EVs) as predictors of treatment
response and clinical outcome in easitage norsmall cell lung cancer (NSCLC) was investigated for the
first time using multomics and systems science. The ®@ion microRNAs and metabolites as they play

a role in the pathogenesis of NSCLC and enablém@sive strategies.

Material and methods: First, we performed data and text mining using mixed methods content analysis to
select microRNAs (miRL, miR29, and miR338) and minimize bias in the selection of candidate markers.
We then validated our in silico data in EVs itedafrom plasma of 32 earlgtage NSCLC patients and 10
healthy donors (HD).

RESULT®ur results show that the expression of riBa and miRR1 is upregulated in EVs in NSCLC
compared to HD (p=0.051 and p=0.001, respectively), while338Rs mainly expressed at the time of
relapse (67%). Moreover, there was no correlation between trerexpression of the selected miRNAs in

EVs and the clinicopathological characteristics of the studied patients. Furthermore, the in silico data were
linked to untargeted metabolomics data from plasma exosomes of NCSLC patients, with analysis
performed by liquid chromatographgnass spectrometry and enriched by extended microscopy pipelines.
9f SOl 4GSR f S@S tnmuricBolfic acKadd trypyofhin wene orspicuous in EVs from-statye
NSCLC patients, suggesting a link with glycerophosgatiptabolism.

CONCLUSIOMiiRNomics and metabolomics helped identify novel biomarkers. In the near future, EV
based biomarkers may be used to classify NSCLC patients based on treatment response and to understand
the molecular heterogeneity of the disease.
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Liquid biopsies in malignant pleural mesothelioma, noaproaches and

future directions

Giulia RosiniRoberto Silvestri, Luisa Bisceglia, Stefano Landi, Federica Gemignani
Universityof Pisa

Malignant pleural mesothelioma (MPM) is a rare and aggressive cancer arising from the mesothelial cells
of the pleura associated with previous exposure to asbestos fibres. However, the diagnosis of this cancer
remains difficult due to the long latency beden exposure to asbestos and the development of the
disease. Currently, tissue biopsies represent the gold standard for the diagnosis of MPM and tumor
mutational characterization. However, their invasiveness prevents their use both during the early
diagnosic phases and during patient folleup. Furthermore, due to the intratumor heterogeneity of
MPM, tissue biopsies do not easily allow accurate characterization of the mutational landscape. It is
believed that the circulating cell free DNA (ccfDNA) recdslertom body fluids (liquid biopsies, LB) could
provide a more representative picture of the tumor mutational landscape than that obtained from solid
biopsies. However, this approach has not been thoroughly assayed in MPM patients.

Here we applied whole exome sequencing (WES) in 3 MPM patients. Firstly, we compared the results from
tissue biopsies with those from buffy coats (from blood samples), allowing to obtain the mutational
landscape of the intrdaumoral somatic mutations (salibiopsy). Among relevant canegriver genes, TTN,
MUC4, and NF2 harbored mutations in all patients. Then, we carried out WES in the matched pleural fluids.
The DNA was extracted from both pellet and supernatant (ccfDNA) and these samples were comipared wi
tissue biopsies. Overall, pleural fluid sequencing identified a higher number of somatic mutations than
solid biopsies for each patient. Moreover, among 300 cawdeiing genes reported within TCGA, in LB we
found additional mutations not detected imé tissue biopsies, including those in BAP1, suggesting that
analysis of tissue samples alone could have prevented their detection. Thus, we confirmed also in MPM
that LBs could better represent the inttamor heterogeneity and that they could be a vallaland
accurate source of information, enabling the establishment of personalizedm@sive biomarkers for
diagnosis and prognosis.
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Detection of pancreatic cancagirculating tumor cells for minimal residual

disease monitoring

Dannel Yed Althea Bastiah Heidi Strauds Vera Klemrh) Payal SaxeAaCharbel Sandroussi
Sara Wahlrods Peter Grimisoh) John Rasko

1Gene & Stem Cell Therapy Program, Centenary Instiditésion of Gastroenterology, Royal Prince Alfred Hospital,

SDepartment of Upper Gastrointestinal Surgery, Royal Prince Alfred Ho4péphrtment of Medical Oncology, Chris
hQ. NASYy [AFTSK2dza$

BACKGROUNIPancreatic cancer is an aggressive cancer characterized by poor prognosis witlara 5
survival rate of less than 12%. Surgery is the only curative treatment option however, the majority of
patients will recur. Circulating tumor cells (CTCs) dissemiviatehe vascular system and presents a
potential noninvasive sampling method. However, an accurate and reliable method to detect these rare
cells remains a challenge. Using cell dless densitypased enrichment of mononucleated blood cells,
individual CTCs can be detected by fluorescent staining, picked using -bBoaah ceHlpicker and
characterized (AccuCweyteFinder platform). This study aimed to detect, isolate and genetically profile
CTCs from pancreatic cancer patients.

METHODS?ancreatic cancer cells (AsPC1, Capan?2) were spiked into 7.5mL of healthy blood and recovered

using a CK+ EpCAM+ CBstaining panel. Identified cells were then picked using the integrated CytePicker

module for mutational analysis using multiplex Rzed targeted sequencing. 40 pancreatic cancer

LI GASyia oSNB NBONHAGSR 4G / KNRAEA hQ. NASy [AFTSK2dzaS>

RESULTS$he AccuCyt€yteFinder platform was able to recover 90.9% of spikgmhncreatic cancer cells.

Single cells were picked and confirmed using mutational profiling. CTCs were detected in 77.5% (31/40)
pancreatic cancer patients with higher number of COsad in patients with more advanced stages (>40
CTCs/7.5mL blood in Stage IV patients). KRAS mutations was detected in isolated CTCs. Patients who
recurred within 3months of surgery had a significantly higher number of CTCs (30 vs 5 CTCs/7dbmL) an

an increase in CTCs was detected in 3 patients prior to their clinical recurrence.

CONCLUSIONSTCs were identified, picked and confirmed using mutational profiling. CTCs were found in
pancreatic cancer patients and correlated with clinical stage. Our preliminary results indicate that CTCs
could stratify patients likely to recur and earlier thammstlard imaging. CTCs presents a potential-non
invasive method to detect recurrence in pancreatic cancer patients.
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Liquid biopsies to detect KRAS mutationsgancreatic cancer patients and
in non-affected people

Giulia Rosirf, Yt + NI 22FomMasé viothi [ dzZRY A £ | 2t2RNMBSY[R1H 2 e Y S

Monica Cipollidit | @St 2sF2dericd® GemignaniStefano Landi
1University Of Pis&The Institute of Experimental Medicine CAS

BACKGROUNDhe KRAS oncogene mutation is present #95% of pancreatic cancers. This study aims

to evaluate the presence and mutation frequency of the 3 most frequent KRAS mutations (codon 12) in
patients with pancreatic cancer (source TCGA) in patients with chpamcreatitis and diabetes using
liquid biopsies.

METHODSThe circulating cell free DNA (ccfDNA) extracted from plasma patients affected by pancreatic
cancer, chronic pancreatitis and diabetes (rzancerous diseases affecting the pancreas itself) for a total
of more than 200 patients examined was analysed jtaliPCR (dPCR) for test mutations detection.

RESULTShe dPCR analysis of the extracted ccfDNA allows to study the distribution of these mutations by
detecting up to a mutation percentage lower than 0.01%, in the three groups of patients analysed. For
patients with pancreatic cancer, the detection of onetloé mutations analysed is a confirmation of the
data already present in the literature instead for the other two groups of patients, it could have a predictive
and preventive meaning and informative of the mutational spectrum characteristic of patient.

CONCLUSIONShe results, although preliminary, are very encouraging and promising. The mutations
detection analysed not only in pancreatic cancer patients but also in the other two groups opens the
scenario to a possible use of liquid biopsies as aineasive methd to monitor a possible cancerous
evolution in these patients in the future.
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Liquid Biopsy based on NPTX2 Methylation as biomarker for prognosis and

monitoring of metastatic pancreatic cancgratients
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BACKGROUNBancreatic cancer is the most lethal cancer with a dismal prognosis mainly due to diagnosis
at advanced stage and ineffective treatments. CAl8vels and computed tomography (CT) imaging are
the main standard criteria for evaluating disease progressiod treatment response. In this study we
investigated the usefulness of liquid biogsgsed epigenetic biomarkers in predicting and tracking disease
progression in patients with metastatic pancreatic ductal adenocarcinoma (mMPDAC).

METHODSPlasma samples were collected from 44 mPDAC patients at the time of diagnosis, and in 15 of
them, additional samples were obtained during folloyy of the disease. After ceflee DNA (cfDNA)
isolation circulating levels of methylated NPTX2, SPARC, BMRB1%nd TFPI2 genes were measured
using digital droplet PCR (ddPCR). BEAMing technique was performed for quantitation of RAS mutations in
cfDNA and CA19 was measured using standard techniques.

RESULTHPTX2 was the most highly and frequently methylated gene in cfDNA samples from mPDAC
patients. Higher circulating NPTX2 methylation levels at diagnosis were associated with poor prognosis and
efficiently stratified patients for prediction of overall sural (6.06% cubff, p= 0.0067). Dynamics of
circulating NPTX2 methylation levels correlated with disease progression and response to therapy and
predicted better than CAL9 the evolution of disease in mMPDAC patients. Remarkably, in many cases the
disease progression detected by CT scan was anticipated by an increase in circulating NPTX2 methylation
levels.

CONCLUSIONSGur findings suggest that circulating methylation levels of NPTX2 gene could serve as a
valuable clinical tool for noinvasive prognosis, disease monitoring, and treatment response assessment
in pancreatic cancer patients. Additionally, our researchdaigis that monitoring NPTX2 methylation
levels in the circulation can provide clinicians with a larger window of opportunity for modifying treatment
regimens.
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Plasma detection of RAS mutations and additional molecular alterations is

strongly linked to poor outcomes in metastatic pancreatic cancer

Marta ToledanoFonseca®> a b NN + jOGi#¥NRall NN INOIPSUNS & | al INgU2
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iCancer Network Biomedical Research Center (CIBERANIC), Ys YA RSa . A2YSRAOIf wSaSt NOK

(IMIBIC) 2AndalusiaRoche Network Mixed Alliance in Precision Medical Oncatbpdical Oncology Department,
WSAYLlF {2FNI | FEOBNENEY (] 2FLIaBERADAY ST CI Odz e 2F aSRAOAYS

BACKGROUNPBancreatic cancer is one of the most lethal tumours worldwide. Poor prognosis associated
with late diagnosis and the few therapeutics options make necessary to find new biomarkers to optimize
the diagnosis, prognosis and disease evolution monitoringet¢ent years circulating biomarkers have
appeared as a neimvasive tool that can deliver similar information than tumour tissue analysis. The
objective of this work was to compare the presence of RAS mutations and other molecular alterations in
circulating celfree DNA (cfDNA) in short and letegm metastatic pancreatic cancer survivors to predict
prognosis.

METHODSRAS mutations were analysed in feeight plasma cfDNA samples using BEAN&ognology

(Sysmex), which is based on digital PCR. Besides, AVENIO ctDNA Expanded Panel (Roche) was used to study
additional mutations in 77 canc@ssociated genes. Overall survival was calculated from diagnosis to dead

and was related with circulatingiolecular alterations.

RESULTS:he presence of RAS mutations in cfDNA was associated with worse prognosis at diagnosis.
Moreover, patients who developed a circulating RAS mutation during disease evolution exhibited shorter
survival compared to those that remained WT RAS status indhreirlating cfDNA. Notably, patients who
initially presented with plasma RAS mutation at the time of diagnosis, but showed a decrease in mutation
levels during treatment, experienced better survival than those that remained RAS mutated. When
examning specifically RAButated patients, it became apparent that individuals with shorter survival
exhibited a higher number of circulating somatic alterations in other genes than those with longer survival.

CONCLUSIONShe poorest survival outcomes in metastatic pancreatic cancer are closely linked to the
presence in plasma of RAS mutations and an increased burden of additional mutations. By analysing these
alterations in cfDNA at the time of diagnosis and during follpvwe can enhance the accuracy of
prognostic predictions in metastatic pancreatic cancer patients.
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Preoperative CED based exosome analysis in PDAC patients
AgapiKatakt, loanna Angelioudaki AlexandrosGeorgios TzingourfisAnastasios Kriebardjs
Alexandros Mitrousigs Nikolaos Memds Leonidas ChardaliasLoukas Rentifts Dimitrios
Politi¢, Efthymios KoniarfsGeorge ZografésManousoonstadoulakis

1First Department of Propaedeutic Surgery, "Hippocratio” General Hospital of Athens, Medical SchodSattdA4,
Department of Surgery, Aretaieion Hospital, Medical School of Athens, RikdbAratory of Reliability and Quality

Control in Laboratory Hematology (HemQcR), Department of Biomedical Sciences, School of Health & Welfare Sciences,
University of West Attic#5 SLIF NI YSy G4 2F tl dK2f2383% &l ALILIRONI GA2¢ DSYSNI f

BACKGROUNExosomes are a heterogeneous subset of extracellular vesicles (EVs) that play a crucial role
in mediating intercellular communication and represent a great promise to serve as novel biomarkers in
liquid biopsy. Although proteins including tetraspanin G&xditate their identification and detection, still

their clinical application remains a challenge.The present study assesses the associationbat&D9
exosome population with histopathological features in patients with pancreatic ductaladgcinoma
(PDAC).

PATIENTS AND METHOB@ty-i KNBS LI G§ASyG& o6wn YSY YR Mg 62YSys °
were included in the study. Blood samples were collected preoperatively and following successive
OSYOUNRTFdAI GA2ya &ASNHzY ¢l a Aazftl G§SR ekogoRmesawarealsBR | G b\
isolated using Total exosome isolation and verified using Nanoparticle Tracking Analysis. Exosome

RSGSOGA2Y &I LISNF2NYSR Ay wmnn>ft 2F &SNHzY dzaAAy3a h o
Statistical tets were performed in IBM SPSS Statistics (v28).

RESULTS:E242YS 02y OSyiNI GA2y NIy3aSR FTNBY ndnocp>3 (2 c
YSIYy 2F nydrc pmMndcm >3IP ¢KSANI O2yOSyiaNrdA2y Ay GKS
as in the presence of high degree of desmoplasia, they wigrefisantly reduced (p=0.049). In contrast,

their amount was significantly increased in the presence of pancreatic intraepithelial neoplasia (PanIN) and
perineural invasion of the tumour (p=0.048 and p=0.03).

CONCLUSIONhe herein presented data further support the crucial role of exosomes in the evolution and

pathogenesis of PDAC, retaining them as important candidate biomarkers in PDAC, although further
research is required.
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The effect of perioperative opioid analgesia on circulating tumor cell

presence in colorectal cancer patien¢sprospective study

Pavel Stejskd) Josef Srovngl Emil Bert&? Alona Rehulkova Lubomir Vecera Tomas
GabrheliR, Filip Haiduk Jan Mach Jan Bruthar®s Pavel Michal€k Pavla Kourilova Marian
Hajduch

Ynstitute Of Molecular and Translational Medicine, FacaftMedicineay R 5SSy G AaGNES t It O1é ! yAcg
2Ringerike HospitafTomas Bata HospitalUniversity Hospital OstravaGeneral University Hospital

BACKGROUNDColorectal cancer (CRC) is the leading cause of cagletéed deaths worldwide.
Metastasis is the major cause of death and circulating tumor cells (CTCs), primary or metastatic tumor cells
shed into the bloodstream, are considered precursors of distaatastatic spread and can act as an
independent prognostic and predictive biomarker. Previous studies showed poorer survival in CRC patients
treated perioperatively with morphine in comparison to piritramide.

METHODSIn total, 150 CRC stagdlll patients undergoing either radical or laparoscopic surgery were

enrolled in this prospective multicentric randomized study (NCT03700411). Patients were randomized into

three arms using different perioperative analgesimorphine, piritramide, and epidural analgesia. Three

peripheral blood samples were collected preoperatively, one day and one month after surgery,
respectively, to CetNBS 5b! ./ ¢t O6{iNBO1=Z LyOdy o6ft22R 02fft SO
CytoTrack CT11TM (2/C, Denmark), a smmomated immunofluorescence microscopy detecting the-pan

cytokeratin and EpCAM signals.

RESULTShe analyses of CTC presence revealed the highest positivity rate in the samples collected from
patients treated with morphine on the first day after surgery (48.8%). Also, a significant increase in
positivity (from 26% for the perioperatively collecteghsples) compared to samples from patients treated

with epidural analgesia (31% to 32.6%) and piritramide (41% to 41.7%) was observed. Additionally, the CTC
presence was lower in control samples collected after one month irrespective of the amatgpsi A

higher CTC positivity in control samples associated with morphine analgesia (27.8%) compared to
piritramide analgesia (24.3%) was observed.

CONCLUSIONTC positivity was shown to be significantly increased in the postoperative blood samples
from CRC patients treated with morphine analgesia compared to piritramide and epidural analgesia.
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Effect of opioid analgesia on presence of circulating/disseminated tumor
cells and survival of patients afteradical colorectal cancer surgerg

retrospective study

Monika Vidlarova, Josef Srovngl Emil Bert&? Pavel SkalickyKamil VyslouZil Petr Prasi|

Sona GursKaAlona RehulkovaKaterina JecmenoYaPavla KourilovaMarian Hajduch

1L aboratory of Experimental Medicine, Institute of Molecular and Translational Medicine, Faculty of Medicine and
Dentistry, Czech Advanced Technology and Research Institute, Palacky University and University Hospital in Olomouc,
2Ringerike Hospital 3Department of surgery, University Hospital Olomodbepartmen of Anesthesiologiy,
Landesklinikum Amstetten

INTRODUCTIONolorectal cancer (CRC) is one of the leading causes of cancer death in the world. CRC
patients are often treated with opioid analgesia after surgery. These drugs act through opioid and
cannabinoid receptors, which pathways are involved in tumor progsassind metastases and can
negatively affect the survival of patients. In our study, we analyzed the presence of
circulating/disseminated tumor cells (CTCs/DTCs) in two groups of CRC patients treated with morphine or
piritramide after surgery.

METHODSPresence of CTCs/DTCs in blood/bone marrow of 131 patients with CRC was assessed using
guantitative real time PCR (QPCR) method based on quantification of epithelial genes (carcinoembryonic
antigen (CEA) and cytokeratin 20 (CK20)). Gene expression @ apid cannabinoid receptors was
analyzed in tumor tissues. All statistical analysis were performed using maxstat R software. The effect of
10 compounds (e.g. morphine, piritramide, codein) were analyzed on reporter cell lines using FLIPR
analysisThe effect of morphine and piritramide on cell growth was analyzed using colony forming assay
(CFA) on HZ9 and HCT116 cell lines.

RESULT#® total, 131 patients (53 females and 78 males, average age 68 years), of clinical$tageel

analyzed. It was found that MA in CRC patients was associated with significantly shorter time to recurrence
(p=0,038). Expression of tested opioid recdpid KI R y2 aidl GdAadAOrtfte airx3ayarATio
C[Ltw FylFlfeara KFIa akKz2gys GKFG Y2NLIKAYS FyR LANRGN
LANRGNY YARS A& | LWzNB 32y Aaid 2 Tneshoved kyfotoddefestLIi 2 NJ ¢ d
of piritramide on cell proliferation in contrast with morphine.

CONCLUSIOMNt our study morphine perioperative analgesia seems to shorten time to recurrence in CRC
patients compared to piritramide analgesia. Concurrently cell lines experiments have shown negative
effect of piritramide on cell proliferation. However, further reseh is required to elucidate the effect of
opioids on different cell populations.

Acknowledgement:This study was supported by European Uniblext Generation EU (LX22NP0O5102)
and Palacky University Olomouc (LF 2023_006).
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Prognostic role of circulating tumor cell trajectories in metastatic

colorectal cancer
Valentina Magti Luca Maring Chiara NicolazZp Angela Gradilorfe Gianluigi De Ren%i
Michela DeMec@®, Orietta Gandirfj Arianna Sabatihi Daniele Santidj Enrico Cortesi Paola

Gazzaniga

1Department of Pathology, Oncology and Radiology, Sapienza University of ®R@partment of Mechanical and
Aerospace Engineering, Sapienza University of Riepartment of Molecular Medicine, Cancer Liquid Biopsy Unit,
Sapienza Universitgf Rome

BACKGROUNLB: large amount of evidence from clinical studies has demonstrated that circulating tumor
cells (CTCs) are strong predictors of outcomes in many cancers. However, the clinical significance of CTC
enumeration in metastatic colorectal cancer (mMCRC) iscgtédstioned. The aim of this study was to
evaluate the clinical value of CTC dynamics in mCRC patients receiviligefinrstatments.

MATERIALS AND METHOBS@rial CTC data from 218 mCRC patients were analyzed to identify CTC
trajectory patterns during the course of treatment. CTCs were evaluated at baseline, attarfagioint

check and at the radiological progression of the disease. Subsequently, Gh@abwere correlated with
clinical endpoints.

RESULTSIsingacu TF 2F XM [/ ¢/ kT ®dp Y[ I F2dzNJ LINPIy2aiGAO0 GNI 2
prognosis was observed for patients with no evidence of CTCs at any timepoints, showing a significant
difference in terms of both PFS (Group 1 vs Group @,042; Group 1 vs Group 3, p=0.037; Group 1 vs

Group 4, p=0.007) and OS (Group 1 vs Group 2, p=0.003; Group 1 vs Group 4, p=0.001), when compared

to the other groups. Lower PFS and OS were recognized in Group 4 (CTCs always positive) at 7 and 16
months, respectively.

CONCLUSION®/e here confirmed the clinical value of CTC positivity, even with only one cell detected.
Moreover, CTC trajectories were found to be better prognostic indicators than CTC enumeration at
baseline. The reported prognostic groups might help to improve sisitification, providing potential
biomarkers to monitor firstine treatments.
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Differences in detection rates and prognostic relevance of CTCs and tdEVs

in tumor draining versus central venous blood of CRC patients

Stefan Cieslik Rui P. L. Neve<Christiane Driem&ID S 2 NH T évéhBEzgar JanPhilipp
Cieslik, Alexander RehdetsAndreas KriggWolfram T. Knoef&lNikolas H. Stoeckléin

1General, Visceral and Pediatric Surgery University Hospital and Medical Faculty of the Heimeck/niversity
5NaasSt R2NFI 5 Ndep&tméhoibsietridd Snd)Byngtaldyy, University Hospital and Medical Faculty
ofthe Heinrich SAy S | Yy A @S NBMAIRS (SRRNISTE REPNNE! vy &

BACKGROUND & OBJECTIVHSulating tumor cells (CTCs) and turderived extracellular vesicles
(tdEVS) have great potential for monitoring therapy response and detecting tumor relapse earlier, which
could lead to personalized adjuvant therapeutic strategies. However, theiatmyndance irperipheral

blood limits their informative value. In this study, we explored the presence of &TCEIEVs collected
intraoperatively from a tumodraining vein (DV) and via a central venaasheter (CVC) prior to turmo
resection as an alternative to standard blood samples collefttad a peripheral vein (PV).

METHODS#e analyzed 371 blood samples from 290 gastrointestinal (Gl) patients, and 31 samples from
20 patients with diverse benign tumours using the CellSearch system. The ACCEPT aofivitaseripts

were used for automated detection of CTCs and tdEVs and their characterization. All 371 samples were
analyzed in order to optimize the CTC and tdEV gates. The selected gate settings were applied to 199 CRC
samples which included 2,159 CTCsl ar8,279 tdEVs from the total collective. The corresponding
parametrs were obtained by numeric analysis of their fluorescence signals (e.g. size; shape; intensity) and
were utilized for particle classification using machine learning tools, emgdns clustering.

RESULTSdEVswere generally more abundant than CTCs. Frequency of CTCs and number ah€TCs
tdEVs were highest in DV. CTCs and tdEVs in PV were associated witkspueaor while DMCTCs
associated with tumor size (univariate p <0.01). In all three compartmentsandimultivariate Kaplan

Meier analyses revealed superior relation of tdEMsivariate Logrank test p <0.05) with shorter survival
compared to CTCs. In DV, CTCs and tdEVs were characterized by elevated parameters concerning the
cytokeratin (CK) intengitand size (p <0.0001). Interestingly, ROC am&ns analyses identified sub
collectives of tdEVs defined by stronger CK intensities which were patrticularly linked to poor survival
outcomes.

CONCLUSIOMwur study indicates that collecting CTCs and tdEVs from DV and CVC sites provides more
valuable information than from PV. tdEVs have higher clinical and prognostic value thana@dCs,
analyzing both types suggests significant phenotypical heterogeneity. These resultsniportant
implications for personalized adjuvant therapies for colorectal cancer patients.
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Prognostic and predictive plasma biomarker for colorectal cancer
Agnieszka JablonskaVictor UrbiolaSalvadot, Dominika MiroszewskaKatarzyna Duzowska

Kinga DrezekChyl&, Natalia Filipowicz Arkadiusz PiotrowskiJan P. DumangKi®, Zhi Cheh
University Of Gdansk?3P-Medicine Laboratory, Medical University of Gdan3dRepartment of Biology and
Pharmaceutical Botany, Medical University of GdarBlepartment of Immunology, Genetics and Pathology and
Science for Life Laboratory, Uppsala University

BACKGROUNIXolorectal cancer (CRC) is the third most common malignancy and the second leading

cause of cancerelated deaths worldwide, causing 935,000 deaths in 2020. Clinical symptoms of CRC

appear at the advanced stage where cancer is aggressive, malignant,edastatic. Therefore, there is

an urgent need to identify prognostic and predictive markers to improve the mortality and prognosis for

patients.

METHODt f I &Yl O2ftt SOGSR FTNRY oy LI GASYyla é6Kz2 dzy RSNB Sy
42.1% male) and 38 agand sexmatched healthy subjects were included in the study. Plasma proteins

were analyzed using the proximity extension assay (PEA) teahnolshile results validation was

performed by Luminex MAGPIX technology or commercially available ELISA.

RESULTSBix hundred ninety plasma proteins were quantified by the PEA technology. An enhanced
expression of 78 proteins, includingGCmotif chemokine ligand 23 (CCL23) and@ motif chemokine

ligand 9 (CXCL9) as well as decreased expression levels of 12thsyrateluding ectonucleotide
pyrophosphatase/phosphodiesterase family member 5 (ENPP5) in CRC patients compared to healthy
subjects was noticed. Network analysis demonstrated that cytekiriekine receptor interaction, L7

and oncogenic signalj pathways were the major enriched pathways. A positive correlation between 7
proteins and inflammation was also observed, while 46 proteins, including lysophosphatidic acid
phosphatase type 6 (ACP6) and amyloid beta precursor protein binding family Benéninteracting

protein (APBB1IP) showed a negative correlation with the inflammation. Additionally, a potential
association between the interleukin (ILYC, I1t32, and interferon (IFN) | y R (G KS -HbfCR@ adl 35z
as well as between the ACP@ns$related tyrosine kinase (FLT4), and MANSC dow@itaining protein

1 (MANSC1) and the late stagesIi)l of CRC were found.

CONCLUSIONSCL23,CXCL9,andIFN & SSY (G2 06S LR GSyaGAlrf o6A2YIFINJ] SNA 2
seems to be associated with the late stages of CRC.

Acknowledgments: The project financed by the National Science Centre of Poland (Grant No.
2018/30/Q/NZ6/00769).
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Solid and liquid biopsy approach to better detect aberrant TP53

gastroesophageal adenocarcinoma
Elisa Boldrih Maria Assunta PiadpFrancesco BernaugoRita Alfied, Maria Raffaella Biasin
Isabella Monia Montagnér Alice Volpatéy Genny Mattarj Francesco Lamacchfa Giovanna

MagnP, Antonio Rosatt?, Antonio Scapinelfp Pierluigi Pilatj Matteo Curtarelld

IImmunology and Molecular Oncology Diagnostics Unit, Veneto Institute of Oncolety@C%Surgical Oncology of
Digestive Tract Unit, Veneto Institute of Oncology-IRRCSAnatomy and Pathological Histology Unit, Veneto
Institute of Oncology IGIRCCSiClinical Research Unit, Veneto Institute of OncologylRDCS'Department of
Surgery Oncology and Gastroenterology, University of Padova

BACKGROUNEhromosomal instability (CIN) is frequent in gastroesophageal adenocarcinoma (GEA) and
it is characterized by TP53 deletions/mutations, resulting in p53 nuclear accumulation, revealed by
immunohistochemistry (IHC), that considers positive the cases wgthdtaining level. Aiming to improve

TP53 aberrant detection, droplet digital PCR (ddPCR) was used to evaluate TP53 deletion in solid and liquid
biopsy. In addition, to investigate further the mutational TP53 status, Next Generation SequésGisy

was performed in a subset of FFPE samples.

METHODS3 retrospective and 60 prospective GEAs were IHC typed for p53, considering the high staining
f SOSt oxTtm: allAyYySR ydzOft SA0 a LRaAAGASBS F2NJ Llpo |0
in FFPEDNA and celfree DNA (cfDNA). A custom NGS pavess used to analyze TP53 mutations.

RESULTS: I G aK26SR (KIG aSOSNIt t2¢ tS@St oXw:r LI2aAirdAa
deletion. Indeed, by combining the retrospective and prospective cohorts, the frequency of deleted

Al YLX Sa Ay (GKS 246 O6Xue60WRpaMmiim@s O@Fififawns I AYRI KNMEKR Aok
IHC staining groups was 75.8%, 47.5%, 71.2%, respectively. These data suggested that p53 IHC staining
alone underestimates CIN frequency in GEA and that p53 low level should be considered aberrdht as we

as the high level. Indeed, by combining low and high IHC staining level groups, the distribution of deletion

events was significantly higher compared with the intermediate one (72.9% vs 47\&tep= 0.002).

cfDNA ddPCR analysis showed to be usehithinin the low IHC staining group, due to the great frequency

(45.4%) of deleted samples confirmed also in timatched FFRENA. NGS analysis highlighted that in the

low level group a great percentage of samples (60%) had a deleted allele and a désnaptation in the

other allele that probably lead to complete p53 loss.

CONCLUSIONGur study suggests that p53 IHC alone underestimates CIN phenotype in GEA and that
molecular analysis both in solid and liquid biopsy could be integrated with it, in particular in case of low
IHC staining level.
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Circulating miR21a, miR30a and miR15a expression profiles and response

to neoadjuvant chemotherapy in locally advanced gastcancer patients

Vasileia KokaledDimitropoulou?, Anastasia Derventzi, Chiara Molinafi Manlio Mont?, Manousos M.
Konstadoulak#s®

12nd Department of Surgery, Laboratory of Experimental Suergery and Research "K. Tountas", Arketsjgiah National and

Kapodistrian University of Athens, Gree€deaboratory of Surgical Research, 1st Department of Propaedeutic Surgery, National And
Kapodistrian University of Athens, Greetew/ / { L& GAGdzi2 w2Yl3Ay2t2 LISNI 2 {GdZRA2 RSA
Laboratory,w/ / { LadAdGdzi2 w2Yl3y2t2 LISN 2 {ddzRA2 RSA ¢dzy2mh oLw{ ¢0
Department of Surgery, Aretaieion Hospital, National and Kapodistrian University of Athens, Greece

BACKGROUNMDeoadjuvant chemotherapy (NCT), followed by surgery, represents the standard of care for
locally advanced stages of gastric cancer(GC), but treatment efficacy remains limited for many
patients.Thus,attention has been directed towards identifying clinicalltilizable biomarkers for
chemoresistance prediction.miRNAs have emerged as promising candidates related to chemotherapy
response.In the present study, we aimed at defining how circulating miRNA profiles associate with pathological
response ® NCT in locally advanced GC.

METHODSA prospective cohort of twenty one patients diagnosed with locally advanced GC scheduled for
NCT(FLOT4pefore surgery was considered.Peripheral blood was collected from patients before
initiation(preNCT) and after completion of poperative NCT treatment (postNCT). Patients were grouped
FOO0O2NRAY3 (2. SO1SNRa (dzy2 N NBBRWNB)ad Na@rgspahers(FrRG 3PRNIAG S NA T
was isolated from serum with magnetic beads technology and quantitativetimal RFPCR was applied to

determine relative expression levels (RQ) of iR, miR30a and miRL5a. miR21a, miR30a and miRL5a.

RESULT®reNCT profiles revealed expression differences between Responder ancespamder patient
groups, with Norresponders characterized by distinctly lower A2iRa, miR30a and miRL5 expression levels
in comparison to the responsive group. PostNCT, Respgsrshowed upregulation of miRLa, whilst in Non
responders miR1la was observed dowregulated.Upregulation of the elevated preNCT f80R levels was
limited in Responders posherapy, a profile differentiating this group from Neasponders whee postNCT
profiles were distinguished by a considerable upregulation of the initially low3®éRevels.However, the most
distinct chemotherapy responselated difference was that observed for miBa expression profiles.In
OKSY2(KSNI L ypledmiRl5a iNdsbwere highér Yh Responders than Mesponders.Post
therapy, mirl5a levels showed limited downregulation in Responders group. In contrastiddponders were
characterized by a significant upregulation of A levels in response thCT (p=0.008 vs.preNCT), an
observation underlining this epigenetic factor's potential as chemoresistance indicator.

CONCLUSIONBSespite the small case series, correlations between preNCT and postNCT serum miR expression
profiles were indicative of miR21 and, particularly, miR15a role in predicting chemoresistance in early GC
patients. These findings merit further investigatiorlanger patient cohorts as well as during patient follow

to validate these epigenetic regulators potential as precision medicine biomarkers for stratifying GC patients for
more tailored treatment.

Acknowledgements: supported by ERAPerMed 2019 (GRAMMY).
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Profiles of serum miR21, miR30a and riBa and disease progression in
chemotherapyy I OGS  Il-agfjiRvantycBenotherapy treated gastric

cancer patients

Vasileia KokaldDimitropoulou!, Anastasia Derventz, AthinaDespoina Kimpizi Maximos
Frountzad Evangelia KaranikkiDemosthenis SotirakjsAthanasios TsiatourjsKonstantinos

G. Toutouzadimitrios Theodorot] George Zografod, Manousos M. Konstadoulakfs

1Laboratory of Experimental Surgery and Research "K. Tountas", 2nd Department of Surgery, Aretaieion Hospital,
National and Kapodistrian University of Athefisaboratory of Surgical Research, First Department of Propaedeutic
Surgery, National and Kapodistrian University of AthéRsst Department of Propaedeutic Surgery, Hippocration
General Hospital, National and Kapodistrian University of Ath#epartment of Clinical Nutrition, Hippocration
Hospital,52nd Department of Surgery, Aretaieion Hospitifional and Kapodistrian University of Athens

BACKGROUNDeo-adjuvant (NCT) and/or Adjuvant chemotherapy regimens have significantly improved

the survival rate of GC patients yet disease progression risks remain considerable even under treatment.In

the unceasing effort to identify prognostic biomarkers, attentioas been directed towards the miRNAs

and their role as epigenetic regulators of GC metastatic progression.In the present study, we aimed at
investigating the role of circulating miR profiles and GC progression in chemothétapg @S kYR b/ ¢
treated GC patients.

METHODSProspective cohorts of twenty seven GC patients scheduled for surgical tumor excision and
postoperative adjuvant chemotherapy(@t O@S0 2 NJ LINB2LISNY G ABS b/ ¢ GNBI (Y8
GSNE O2yaARSNBR®b/ ¢ LI GASyida ¢S NBor @id®siahPRde I 002 NR.
criteria(TRG).Peripheral blood samples were collected from patients before surgery.RNA was isolated from

serum with magnetic beads technology and quantitative teae RTPCR was applied to determine the

relative expressio level (RQ) of miRla, miR30a and miRL5a.miRNA profiles were correlated with the

diagnostic for disease progression pathological and clinical data.

RESULT®iRNA profile differences observed inr@@tive GC patients, revealed moderate alterations of
miR-21a expression between Stages while a gradual upregulation e8@d@Roncurred with increasing GC
aggressiveness, highest levels detected in advanced -Btagmwever, the most distinguished difference
was the distinct upregulation of miE5a characterizing particularly the early GC Stagdoreover,
considering lymph node (LN) infiltration as significant denominator in advanced GC Stag&SarhiRels
were also found significantly upregulated in-hBgative Ghaive patients. More noticeable was the
profile relevance observed between-Gaive and NGireated patient groups, the later also showing
elevated miRL5a levels in Lidegative and earlyt&ges (1).This profile of miR5a upregulation was also
seen in the unresponsive to chemotherapy Nezifients (TRG-8), thus linking this epigenetic factor with
disease progression even when patients are under therapy.

CONCLUSIONSerum miRNA expression profiles were indicative of miR21a, miR30a and, particularly,
miR15a role in the early stages of GC lymphogenic metastasis as well as in chemoredigpancient

disease progression.Further investigation in larger patient cohants extended patient followup can
adzN)2dzy i LINBaSyid aiddzReQa fAYAGFIEOGA2Yy&a YR @FtARIGS
optimizing therapeutic strategies in chemotherapgive as well as N@feated GC patients.

Acknowledgements: supported by ERA PerMed (GRAMMY;218)9
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Circulating TumourCells predicts recurrence in oral squamous cell

carcinoma
Jenny Lek Grace Lif) Veronica CheurdgTimothy Manzi$ Vera Klemr) Harshini Mudalidt

John Raskg Jonathan ClafkRuta Guptj Dannel Yed

1Department of Biomedical Sciences, Macquarie Univer&&gne and Stem Cell Therapy, Centenary Institute,
SDepartment of Tissue Pathology and Diagnostic Oncology, NSW Health Patfibkmgprtment of Head and Neck
Surgery, Chris O'Brien Lifehouse

BACKGROUNRecurrent oral squamous cell carcinoma (OSCC) has poor prognosis with limited effective
therapies. So far, there are no biomarkers to predict which patients will recur. Circulating tumour cells
(CTCs), tumour cells in the blood of cancer patients, hasgedeas a potential biomarker with prognostic
clinical value. The AccuCy®yteFinder (RareCyte) platform involves enrichrdiee¢ isolation of
nucleated blood cells with high resolution imaging technology to reliably detect rare cell popslatitre

blood such as CTCs. This project aimed to detect and evaluate the prognostic utility of CTCs in predicting
recurrence in patients with OSCC.

METHODS?.5 mL peripheral blood samples were collected from 33 subjects with OSCC prior to surgery
FG / KNRa hQ. NASYy [AFSK2dzASY b{23X 1 dZAAINIfAlI FTNRBY
processed using the AccuCy@gteFinder platform and CTCs were et#éd and enumerated using
epithelial markers: cytokeratin and EpCAM. CTC enumeration was correlated with disease recurrence at
12-month follow~up.

RESULTStudy participant median age was 55 years old with 73% (24/33) males. CTCs were detected in
85% (28/33) participants with a mean enumeration of 20 CTCs. CTCs was not correlated with tumour stage
or lymph node stage. None (0/9) of the subjects with lesmth CTCs recurred at-hibnths postsurgery

while 33% (8/24) subjects with greater than 5 CTCs recurred.

CONCLUSIONShis is the first study to detect CTCs in OSCC subjects using the Acyt€ftader
platform. In our study, no patients with CTC count of 5 or less had recurrence. This can potentially guide
adjuvant treatment and frequency of surveillance imaging, hesveconfirmatory prospective studies are
required. Longitudinal CTCs enumeration is currently being undertaken in these patients.
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Longitudinal copy number variation analysis from plasma DNA of head and

neck squamous cell canceatients under reradiotherapy

Florian Jank&?3 Arlou Kristina Angelé$® Anja Lisa Riediget4>¢ Simon Ogrodn#é, Sabrina
Gerhardt? Sebastian Regner{?, Katharina Weusthéf8x t K A A £3BJ uka®Badly §KStharina
DvornikovicB”8 Florian Stritzke”8 Sebastian Adebely'>® WN NBH $3#91°8 Jtooes Hefd 82

I 2f 3SNI PN GYLHyy

!German Cancer Research Center (DRE&yman Center for Lung Research (DZgtional Center for Tumor Diseases (NCT),
“Helmholtz Young Investigator Group, Multiparametric Methods for Early Detection of Prostate Caparfment of Urology,
Heidelberg University HospitdlFaculty of Biosciences, Heidelberg Universgpartment of Radiation Oncology, Heidelberg
University Hospital®Heidelberg Institute of Radiation Oncology (HIREEidelberg lon Beam Therapy Center (HiDlinical
CooperationUnit Radiation Oncology, German Cancer Research Center (BB&ZJrtment of Radiation Oncology, Marburg4on
Beam Therapy Center (MITDepartment of Radiation Oncology, Marburg University Hosp#@akrman Cancer Consortium (DKTK)

BACKGROUNDRIp to 50% of locally advanced head and neck squamous cell cancer (HNSCC) patients
develop local recurrence after initial therapy. Intensitypdulated reradiotherapy (relMRT) has become

a standard treatment in recurrent patients unfit for salvage surgieséction. However, clinical outcome

after reIMRT is poor and associated with severe toxicity. Liquid biopsies in longitudinally taken blood
samples allow minimally invasive monitoring of residual disease during and after therapy. Residual
circulating tunor DNA (ctDNA) after therapeutic interventions represents a predictive marker for adverse
outcome and can indicate impending disease progression. Here, we determined gecaleecopy
number variations (CNVs) in longitudinally collected plasma sampleswifent, locally advanced HNSCC

LI GASyida NBONIMzA (i SR -irradiatiok freCIRT) Kddnpa¥ed fo NMDVR T for ke2uyrentNiBad
FYR ySO1 O#righOSND 6/ ! woo

METHODSCARE is an ongoing, sing@nter, prospective phase Il study that evaluates treatraetated

toxicity in HNSCC patients treated with reIMRT or reCIRT and aims to recruit 72 patients. Within this study,
serial plasma specimens are collected before, @aguring (day 7 and 14) and after (day 21) radiotherapy

as well as at radiographic disease assessmentsrpdgttherapy (3 weeks, 3 months and 6 months). Here,

94 plasma DNA samples from 17 HNSCC patients were subjected -thuevage whole gesme
sequencing (ICWGS; 1x genome coverage). Copy number profiles and ctDNA tumor fractions (TFx) were
determined with ichorCNA v.0.3.2 using IcWGS data of 50 healthy donors as reference.

RESULTSVe found significantly elevated TFx in HNSCC patient samples compared to healthy donors
(MannWhitney U, p = 1.9€6). Interestingly, this trend was also observed when considering only baseline
samples (MansWhitney U, p = 0.023), while pestdiotherapyTFx (day 21) were not significantly different
from healthy donors (ManwWhitney U, p = 0.129). In total, 29.8% (28/94) of samples and 31.3% (5/16) of
patients exceeded the maximum TFx of our healthy control cohort. Dynamic TFx kinetics demonstrated
increasing trends towards disease recurrence in 8 out of 16 patients.

CONCLUSIORur results highlight the suitability of ctDMased CNV analysis for disease monitoring in
HNSCC patients under -radiotherapy. These results will be validated in an extended cohort and
associated to patient survival data.



y "' i ‘ 4 : : ) R
‘Advances in- Clrculatmg Tumor Cellsw BT
“Liquid Biopsy and Precision Oncology: Where do we stand now?”

- ¥ )
¢ September 20-23, 2023 Skiathos Palace Hotel / Skiathos Island - Greece k 5
ST DN T e MW

OROANZERS:
h s I b £vi Lanidou, University of Athens
+ Mellonic Sackety of Liquid Blopsy

Poster Session 8TCs clinical applicatignseptember 22nd, 2023, 16:107:00
PPD1

A multi-biomarker approach to defining the oligometastatic state using

liquid biopsies: A correlative study of a randomized phase lll trial
Vasudeva Bhat’, Linda Beelo) Nora Purcef, Rohann J. M. Corréa Aisling Barr; Houda
Bahig, Darin Gopadl Andrew Pearcg Tanja de GrufjlFamke L. Schneidér®avid A. Palni§,
Alison L Allak?3

1Department of Anatomy and Cell Biology, Western Univefgigpartment of Oncology, Western Universiyondon
Health Sciences Centf®epartment of Radiation Oncology, Amsterdam University Medical Cébepartment of
Radiation Oncology, Princess Margaret Cancer Centre, University of Téepartment of Radiology, Radiation
Oncology and Nuclear Medicine, University of Montréaépartment of Oncology, Grand River Hospfishrthern
Ontario School of Medicine

¢CKS a2t AI2YSOFradGriAaoe GKS2NER LINRBLIRAaASa GKIG Ay az2ys
develops only in a limited number of sites and may be curable using targeted local therapies, such as
surgery or stereotactic ablative radiotherapy (SAB¥cent randomized trials, including the SABBRMET

phase Il trial in patients with-& metastases, have demonstrated that addition of SABR to standard of care

(SOC) treatment significantly improves outcomes. However, a biological definition of the elagbatic

state remains to be established. This could aid in patient selection, identifying those most or least likely to

benefit from SABR. We have launched a phase Il randomized trial for patientslditbljometastases
(SABRCOMET10) that includes multibiomarker translational component assessing circulating tumor

cells (CTCs), circulating tumor DNA (ctDNA) and host immune cells.

Patients (n=204) are randomized to peLJISOA FASR {h/ p{! . wd .t 22R al YL} S&
in both arms (randomization,-Bionths postrandomization, progression), and at 2 extra timepoints in the

SABR arm (2 days after first fraction and-4 weeks after completing SABR). Analysis of CTCs is being
carried out using CellSearch. Peripheral blood mononuclear cells (PBMC) are subjectedliméittional

flow cytometry to determine differences in immune activation, exhaustion, and/or suppresaitalysis

of ctDNA will include assessment of differences in concentration as well as mutational/methylation
changes.

To date (05/14/2023), 167 patients have been enrolled. Of these, CTCs were detected in ~27% of patients

at baseline/randomization witharangeofdln  / ¢/ & o0YSIYy n 5 nodyo0v | YR dmE:
up, CTCs were detected in ~37% of patients at Bthwpostrandomization and ~32% at progression.
Preliminary analysis (n=15) of PBMCs reveal change in immune cell phenotype across different timepoints.
Ongoing analysis is aimed at defining the relationship between CTCs and metastatic volume/sites of
metastasis, analysis of ctDNA and immune response, and correlation with oncologic outcomes.

Our ultimate goal is to identify novel blodthsed biomarkers that can stratify truly oligometastatic
patients versus those with progressive metastatic disease, with the potential to shift the current clinical
paradigm by defining the oligometastatic stede a highly treatable or even curable subset of metastatic
disease.
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Beyond Circulating Tumor Cell Enumeration: Monitoring drug response to

mitochondrially targeted tamoxifen using circulating tumor cells.
Katarina Kolostovs Eliska PospisilovaLucia Molnarova Alexandra Greguso%aJdindrich
Sonsky, PetrKlezt, Zuzana Bielciko¥gSona BalinthovaSarka Dvorakoval.ukas Wernér Jan

Stursd, Jiri Neuzi| Vladimir Bobek

1Laboratory of Personalized Medicine, Oncology Clinic, Faculty Hospital Kralovske Vindbraldygy Clinic, Third
Faculty of Medicine, Charles University and Faculty Hospital Kralovske Vinghiestyraculty of Medicine, Charles
University, and General University Hospital, Pragtitnstitute of Biotechnology, Czech Academy of Sciences

Sizebased enrichment of viable circulating tumor cells (CTCs) opened new research directions for analyses
of cellular organelles (e.g., mitochondria, peroxisomes).

Mitochondrially targeted antcancer drugs (mitocans) aim to disrupt the energy producing systems of
cancer cells and are emerging as new therapeutics. Mitochondrially targeted tamoxifen (MitoTam), an
inhibitor of mitochondrial respiratory complex | (Clasvfirstin-class mitocan tested in phase I/Ib
MitoTam01 trial (EudraCT 20100444125), recruiting metastatic patients with different solid tumors.
Among 37% (14/38) of reported responders, the highest efficacy was shown in metastatic clear cell renal
cel carcinoma (ccRCC) patients with clinical benefit rate (CBR) in 83% (5/6) of patients.

From this perspective, analysis of mitochondria in CTCs is a completely unique toarker to monitor

the treatment response in real time.

Patients and Methods: In relation to the clinical trial described above we report additionalt€3T<in

ccRCC patients (n=56) undergoing surgery of primary tumor (PT) to demonstrate Mitotam induced changes

in PTs and related CTCs. CTCs were enriched geripheral blood (PB) (2x 8mL, EDTA) by based

ASLI NFdGA2y 6aSil/ SHEMN 6 XRvOIREHAABR aKaNI Tt d2NBao
carried out using fluorescent staining (NucBtyeCelltracker, Mitotrackem). Afterwards, gene

expression of 25 mitochondria function associated genes was tested.

RESULTMitotam affects the number of CTCs in PB during treatment. Patients classified as stable disease

(SD) postMitotam have significantly less CTCs in PB than the group of patients with progressive disease

(PD) (p<0.05) throughout the trial folleup (longitudinally. Patients who had more than 1000 CTC/8 mL

2F o0f22R G o0lFaStAyS INB 62NBRS 2FF Ay GKS f2y3a GSN
Mitotam on cells from primary renal tumors and CTCs confirmed theapaptotic effect of Mitotam in

primary renal tumor cells (increased expression of CASP3, NFE2L2, SIRT3, VEGF genes). Mitochondrial
dysfunction or reduced mitochondrial activity in CTCs was demonstrated by significantly reduced
expression levels of the mitochondria genes:-MTP6, MTNDL1.

CONCLUSIOMnalysis of mitochondria in CTCs during anticancer therapy might speed up evaluation of
reaktime drug responses of innovative drugs or their combinations
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Cancer type and patiergpecific changes in pasancer blood plasma cfRNA

profiles
Annelien Morlion*?, Philippe Decruyenaeté?® Kathleen Schoof$4 Jasper Anckaért, Justine
Nuytens+?, Eveline Vanden Eyntfe Kimberly Verniefs, Celine Everagtt Fritz Offnet, Jo Van

Dorpe’, Jo Vandesompeld, Pieter Mestdagh?

1Department of Biomolecular Medicine, Ghent UniversiBncoRNALab, Cancer Research Institute Ghent (CRIG),
SDepartment of Hematology, Ghent University Hospit&lDBI Lab, Center for Medical Biotechnology;U@@nt,
5Department of Pathology, Ghent University Hospital

BACKGROUNTLZirculating nucleic acids in blood plasma form an attractive resource to study human
health and disease. While the presence of extracellular RNAs in plasma has been firmly established, their
origin and clinical utility for management of cancer patiente$s understood.

METHODSIn this study, we applied messenger RNA capture sequencing of blood plasfraecc&NA

from 266 cancer patients and canefeee controls (discovery n=208, 25 cancer types; validation n=58, 3
types). Direct and indirect cancer signals in these plasntdreeltranscriptomes were evaluated by fusion
transcript detection, cellular deconvolution, differential abundance and gene set enrichment analysis
between cancer and control groups. Individual patient profiles were also compared to an independent
reference of control samples and the number of strongly deviating genes per sample was used for binary
(cancer/control) classification. The latter approach was also applied tdreellRNA profiles in two
additional cohorts: a plasma cohort (n=65, 2 lyroma subtypes) and a urine cohort (n=24, bladder
cancer).

RESULTSVe observed canceype specific as well as parancer alterations in ceftee transcriptomes
compared to controls, including tumaterived RNAs, RNAs reflecting the tumor tissfterigin and RNAs

from various immune cell types. However, differenti@bundant RNAs were very heterogenous between
patients and between cohorts, hampering identification of robust cancer biomarkers. To this end, we
developed a novel method that compares each individual cancer patient to a reference control population
to identify socalled biomarker tail genes. We demonstrate that these biomarker tail genes can
discriminate patients from controls with very high accuracy (AUC = 0.980). The applicability of this method
was confirmed in the additional plasma and urine adh

CONCLUSION®ogether, our findings demonstrate heterogeneity in -fete RNA alterations between
cancer patients and indicate that caspecific alterations can be exploited for classification purposes.
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Detection of circulating tumor cells in peripheral blood of pediatric

osteosarcoma patients
Mariangela Morellt, Francesca LedsRaffaele Gaeta Alessandro Di GarigAndrea Marrané;
Michele Menicagli Gianmarco Fefri Paolo Aretirfi Alessandro Franchi Chiara Maria

Mazzantt

1IFondazione Pisana per la Scienza, San Giuliano T38ewtion of Pathology, Department of Translational Research
and of New Technologies in Medicine and Surgery, University offReskatric Residency, Department of clinical and
experimental medicine, University of Pisa

BACKGROUNDsteosarcoma (OS) is the most common primary bone tumor in children, adolescents and

young adults. Current treatments of higitade OS include neoadjuvant chemotherapy, surgical excision

of the primary tumor, evaluation of response to therapy in the stabispecimen and postoperative
chemotherapy. Patients who respond poorly to chemotherapy have high incidence of recurrence or
metastasis with 5/ear survivalratesdpH /£2 @ 5SGSOGA 2y 2F OANDdz F GAy 3 Gdzy2|
represents a notinvasive superior method to facilitate the diagnose, to monitor treatment response and

disease progression. Our aim is to study CTCs in OS patients duringnprepostneo-adjuvant

chemotherapy.

METHODSSeven patients diagnosed with high grade OS, agilyears, were enrolled. Only one patient

gla OfraaAFTASR ta a322R NBaLRYyRSNE oDwo FOO0O2NRAY3 i
diagnosis, with a biopsy tissue (PBRIB) and during sgery. After CTCs enrichment from blood (Parsortix),

we performed immunofluorescence using epithelialGECs) and mesenchymal-@TCs) markers. After

the recovery (DEPArray System), CTCs were subjected to chromosomal copy number alterations (CNA)
analysis. In one patient, to confirm the tumoral origin of CTCG§ s and-ETCs were tested for the

presence of a somatic FLT4 gene mutation harbored by the parental tumor.

RESULTS mean of 93 and 17 MTCs/ml and of 1 and 2@ Cs/ml were found in preand post
chemotherapy blood samples, respectively. The percentages of the two types of CTCs vary in different
patients and within the same patient before and after the therapy. #f@er GR patient we found the
greatest change in NCTCs numbers comparing pre and post chemotherapy(from 567/m to 0/ml). CNA
were found only in CTCs unlike in CD45+ leukocytes, as expected. The somatic FLT4 mutation, was found
as homozygote in MNCTCsnd heterozygote infETCs and PREO sample.

CONCLUSION®:andE/ ¢/ & ' NB LINBaSyid Ay h{ LIGASyiaQ o6f22R a
parental tumoral origin. Our results set the basis for the use of CTCs investigation in the OS patients clinical
management. Further clinical data are needed to urstiznd the role of these types of CTCs in OS.
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Investigation of the cfDNA mutational landscape in MGUS patients
Romano Liottt? Luisa Bisceglid Chiara Degli Espdstiuca Bertotj Giulia Rosihi Federica
Chiovellt, MarziaRossat6, Federica GemignaniMassimo Delledonrfe Stefano Landi

1Department of Biology, University of Pidaepartment of Molecular Medicine and Development, University of Siena,
3Biology Laboratory, Scuola Normale Superitibepartment of Biotechnology, University of Verona

BACKGROUNMultiple myeloma (MM) is one of the most common haematologioalignancies. MM
develops from a previous pré t Ay yi O2yRAGAZ2Y (y26y a avyzyzO0ft 2y
AAAYAFAOLIYyOSe oabD! {0 gKAOK OFy LINRINBaa G2 aa |0
FA_RYLI2YFGAO adGrasS 2F t ayvegdzZoR &MY LYidzKiFASLI &S Srye SK & L
progression from MGUS/SMM to MM may be driven by the increase in the total mutational load. Liquid

biopsies (LBs) allow the isolation and purification otite# circulating tumour DNA (cfDNA) representing

aminimally invasive alternative to Bone marrow biopsies (BMB). Studies show that the alterations found

in BMB are reliably reproduced by cfDNA. Next Generation Sequencing (NGS) analysis of the mutational
landscape in LBs from MGUS/SMM patients could leati¢ identification of key events associated with

MM progression.

METHODScfDNA was extracted from the plasma of 20 samples (16MGUS, 2SMM, 2MM). Two patients
have evolved from MGUS to SMM. Library for NGS was processed with Unique Molecular Identifiers (UMI)
and was enrichment with a custom panel of 84 genes frequently mutatedM. The sequencing had a
10.000x theoretical depth on Illumina Novaseq600 (150PE). The data analysis was elaborated with a
custom pipeline and compared with Dragen.

RESULTSVe detected pathogenic mutations recurrent in some MGUS samples. The number of mutations
especially of SNV, in MM was higher than in MGUS and SMM. We found many alterations exclusively in
the MGUS samples. Interestingly, no pathogenetic mutations of MRABRAS have been found in MGUS
samples, these genes are the most frequently mutated in MM. We selected the most frequently mutated
genes and interesting mutations; however, we did not identify a clear recurrent mutational pathway in
samples fronpatients that evolved from MGUS to SMM.

CONCLUSIOM!e established a reliable LB workflow that allowed us to study genomic alterations in MGUS
with good detection. The large number of alterations identified suggests high genomic instability in MGUS,
with profiles that are difficult to group and not verynslar to MM. This result opens up new scenarios for
understanding MGUS disease and its evolution to MM.
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Pretreatment stratification of patients with endometrial cancer using

genetic testing and immunohistochemical analysis
Roman Hrstk3 Jitka HolcakovaJitka HausnerovaMarketa Bednarikova Petra Ovesrfa Vit

Weinbergef
IMasaryk Memorial Cancer Institutdflasaryk University and University Hospital

BACKGROUNDhe presented work is based on the assumption that the combination of targeted
sequencing of relevant genes and immunohistochemical determination of the expression of selected
proteins will make the prediction of the patient's prognosis more accuratbeatime of diagnosis and will
allow to optimize the use of the newly designed molecular biological classification in clinical practice
without the need for expensive whole genome sequencing.

METHODSCohort of tumor samples from 80 patients with eastpge endometrial cancer with identical
prognostic parameters was divided into two arms according to disease recurrence and were analyzed using
genomic testing and immunohistochemical analysis.

RESULT3mong the most significant results are: (i) a strongly significant effect of mismatch repair (MMR)
deficiency on a disease relapse time; (ii) confirmed prognostic value of p53 status; (iii) mutations in both
FGFR2 and ENTPD6 genes were associated wittaded diseaséree survival and (iv) in the presence of

at least one of TP53 or POLE mutations, a significant decrease in dissaservival was observed.

CONCLUSIONEgecent European and national recommendations for the diagnosis and treatment of
endometrial cancer already take into account the fact that the mutational status of the POLE, TP53 and
MMR genes is known. However, our data indicate that by expanding thational analysis of several
other selected genes, it could significantly refine the stratification of patients with newly diagnosed
endometrial cancer according to the degree of risk of disease relapse and suggest the optimization of
postoperaive care.

This work was supported by the project BBMRI.cz no. LM2023033 and Ministry of Health, Czech Republic
project NU2109-00031 and DRO (MMCI, 00209805).
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The potential of liquid biopsy in detection of endometrial cancer

biomarkers: A pilotstudy
Gabriel Minarik, Michaela Hyblova Dominik KodadaNikola JanostiakovaPatrik Krumpol€eg
Peter Barath, Marian Grendar®, Pavol Janeda

IMedirex Group Academy n.p.&aculty of Medicine, Comenius University in BratisRessenius Faculty of Medicine
in Martin, Comenius University in Bratislava

BACKGROUNENdometrial cancer (EC) belongs to the most common gynecologic cancers, with increasing
incidence. There are numerous ways of classifying different cases. The recent decade has brought advances
in molecular classification, which show more accurate protjoofactors and the possibility of
personalization of treatment. In addition, diagnostic approaches lag behind these advances, with methods
causing patients discomfort while lacking the reproducibility of tissue sampling for biopsy. Minimally
invasive liquid biopsies could therefore represent an alternative screening and diagnostic approach.

MATERIALS AND METHOBIBod and FFPE samples of 21 patients with EC who underwent an abdominal
hysterectomy were used for analyses. The age of the patients we43¢ears (median 63.5 years). All
tumors were confirmed by histology. For molecular analyses plasma and tumoe tispresenting
samples were used for ctDNA and DNA/RNA extractions, respectively and subsequently analyzed utilizing
TruSightOncology500 (TSO500) panel and sequenced on NovaSeq6000 platform. The published
bioinformatic pipeline enaleld identification of SNV and CNV variants and determination of TMB and MSI
status. For detected complex variants annotation Pierian Dx and Qiagen Clinical Insight solutions were
used.

RESULTH each patient, we successfully identified mutations with potential clinical relevance for EC at
least at the ctDNA level, as we did not detect any potentially clinically relevant oncomutations in the three
FFPE samples. The majority of identified motati were SNVs and smadlale deletions/insertions that

have a loss of function effect. Overall, we identified mutations in more than 70 genes and at least one
common potentially clinically relevant mutation in twbirds of patients (14/21). Addinally, mutations
associated with age related clonal hematopoiesis (ARCH), including DNMT3A and TET2 genes, were present
in significant proportion of circulating tumor DNA samples.

CONCLUSIONAccording to our results liquid biopsy is a potential approach to diagnosing EC but with
uncertain prognostic value. Moreover, we hypothesize that ARST&ipp108

ed mutations (in the DNMT3A and TET2 genes) could be associated with different prognosis for EC patients.
The evaluation of presence of DNMT3A mutations and their association with different clinicopathological
characteristics and potential correlation wipecific course of the disease should be performed in the
continuation of this study.
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Molecular Characterization of Circulating Tumor Cell§ (&) InSporadic
Medullary Thyroid CarcinomaspMTQ( Patients

G. Simeakis E. Lagopodi K. Saltikj C. Roméj R. Ciampj T. Ramorfe P. ConstantoulakisM.

Alevizal, R. Eliséj A. Markodand E. Lianidou

1Endocrine DeptThyroid Cancen dzii LI 6 ASy GaQ / tAyAOX nnm DSYSNIf aAftAdl NEB
2 Analysis of Circulating Tumor Cells (ACTC} Dalpt of Chemistry, National and Kapodistrian University of Athens,

Athens, GreegéDept of Clinical Therapeutics, National and Kapodistrian University of Athens, Athens, Greece

4Dept of Clinical and Experimental Medicine, University of Pisa, PisaGeiptypos Science Labs, S.A, Athens, Greece

OBJECTIVEBistant metastases (DM) and/or biochemical persistent disease (BPD) in MTC, adversely
affect disease prognosis. Calcitonin and CEA doubtimgs (DTs) are the main prognostic indicators for
disease progression. Liquid biopsy based on CTCs enrichmentharatcterization seems to be an
intriguing noninvasive tool providing information about tumor biology and molecular identity. The aim of
this study was the molecular characterization of CTCs in spMTC patients with DM and/or BPD using
epithelial, mesenchymas well as MT-Gpecific markers.

METHODSNine spMTC patients (DM:3, BPD:6) carrying somatic mutatioR&EMN=7) andHRAJn=2)

were included. Peripheral blood (PB) (10EIDTA) was obtaineglvery six months. Using identical blood
draws, CTGenrichment was directly compared by EpCAklked positive immunomagnetic enrichment
and the sizeébased Parsortix microfluidics system (AnBleC, UKjor nine PBsamples. EpCAMased
enrichment was superior in terms of sensitivity since a significantly higher percentage of identical PB
samples was found positive at the gene expression Igwe.05 while specificity was not affected. Gene
expression analysis in CTCs was based cgPRR for epithelialOk8,CK18,CKL19), mesenchymal
(VimentinVIM), MTGspecific CalcitoninCALCPand chemokingeceptor markers@XCRM4Calcitonin and

CEA DTs were calculated, and disease status was determined according to the RECIST criteria.

RESULTSCalcitonin and CEA DTs were >2 years in all but one patient (mean:11.28 and 9.23 years,
respectively). No structural disease progression (SDP) was documented except for one patiéifRAgh
mutation (ptX). Interestingly, Calcitonin and CEA DTs of ptere 5.08 and 3.00 years, respectively,
although there was an upward trend in CEA while serum Calcitonin levels were significantly elevated one
month after SDP. OverexpressionGALCAvas detected in one sample, related to}t at a timepoint set
60-days before marked serum calcitonin increase anél&@s before SDP was document&@KCR4vas
strongly expressed in 3 samples related tepCXCR4éxpression was absent only at the final tipeint

of pt-X, when disease stabilization (biochemical and structural) was documented, after changing systemic
treatment. Epithelial markers were not expressed in any of our samples Wih¥aevas overexpressed in

most of them (n=18/26 samples).

CONCLUSION=pCAMbased enrichmenseems to be a better method for CTCs isolation in MTC patients
with DM and/or BPD. Expression ¥fM in most of our patients advocates towards an epithelial to
mesenchymal transition (EMT) process possibly occurring in progressive GALCAand CXCR4
expression in CTCs, along with other epithelial and mesenchymal markers, should be studied in larger
LI GASY(GaQ ASNASappenpd. F2NJ t 2y ISNI F2ft 20
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Circulating Tumor Cel Is and their gene expression in early -igk and
metastatic prostate cancer

Eva Welsch Esther Weigs AlexandrdTeodoru Zaharie Barbara Holzér EvaSchustet, Michael
Krainef, Robert Zeillingér Eva Obermayr

IMolecular Oncology Group, Department of Obstetrics and Gynecology, Comprehensive Cancer Center, Medical
University of Vienn&0ncoLab Diagnosticepartment of Radiation Oncology, Medical University of Vieiirnaision
of Oncology, Department for Medicine |, Medical University of Vienna

BACKGROUNIIrculating tumor cells (CTCs) are an established prognostic marker in casteat&iant
prostate cancer (PrC) but have received little attention in localizedfisfgtdisease. In the present study,
we investigated CTCs and their gene expressioraiiemts with early PrC undergoing radiotherapy and
metastatic PrC.

METHODSPeripheral blood samples were obtained from patients with early intermediate andrisigh

PrC (n=14) before and after radiotherapy and metastatic (n=25) PrC. After processing the samples using

the microfluidic Parsortix technology (Angle plc.), the RNA was isolated from the enriched cells, and

EpCAM, CK19, PSA, PSMA, AR, CHGA, SYP, DLL3, ERG, ERCC1, AMACR, ETV1, and KLK2 transcripts were
analyzed with qPCR. Healthy donors (HD, n=10) were included to investigate backgignal and

calculate alireshold for positive patient samples, allowing a maximum of 10% positive findings in the HD

group. Association of overall survival (OS) and positivity was investigated by -Kbagéranalysis and log

rank test. The median followp period of the metastat PrC patients was 20 months. The early PrC

patients were followed for one year after radiotherapy.

RESULT® metastatic PrC patients, the positivity rate was 40.0% considering a threshold of a minimum
of three positive transcripts. In a small subset of six patients, the presence of single and clustered CTCs was
confirmed in three cases by immunofluorescetaising. PSA and PSMA were significantly associated with
shorter OS in metastatic PrC. In early PrC patients, the positivity rate was 14.3% before and 50% after
radiotherapy considering the same threshold.

CONCLUSIONDur study showed a higher detection rate for @&lated transcripts in patients with
metastatic PrC than with early PrC. Further studies with larger sample sizes and longeufléves

needed to determine the potential prognostic value of the increhs@arker positivity after radiotherapy
in early intermediate and highisk PrC.
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PP110
Comparison of RNA marker panels for circulating tumor cells and
evaluation of their prognostic relevance in breast cancer

Eva Welsch Eva Schust&rMichael Kraingg Maximilian Marhold, Rupert Bartsch Michael
Bernhard Fischéf, Michael Hermanh Gabriele Hastermarn Heidemarie Uhé&r Gerhard
Sliut2%, Birgit Anket, Robert Zeillingér Eva Obermayr

1Department of Obstetrics and Gynecology, Comprehensive Cancer Center, Medical University Déjeamaent

of Medicine I, Clinical Division of Oncology, Comprehensive Cancer Center, Medical University D¥mamragent

of Blood Group Serology and Transfusion Medicine, Medical University of \fiéanter for Biomedical Technology,
Department for Biomedical Research, Danube University Ke@msstgesundheitszentrum, Department of Surgery,
YEAYAL [FYyRadl Sz 2 ABfugtdedhbbitSzantayfni Befaktrieht@ ey iearydgy and Obstetrics,
YEAYA]l [FYRAGFGSZET 2ASYySNI DS&dzyRKSAGABSNDdzyR

BACKGROUNDiIquid biopsy is a promising tool for therapy monitoring of cancer patients, but a need for

further research in this field exists in order to improve sensitivity, specificity, standardization and minimize

costs. In our present study, we evaluated two plsnef transcripts related with the presence of circulating

tumor cells (CTCs) (Panel 1: CK19, EpCAM, SCGB2A2 and Panel 2: EMP2, SLC6A8, HIURP, MAL2, PPIC and
CCNEZ2) in two cohorts of breast cancer patients (metastatic and early).

METHODSA blood mononuclear cell (PBMC) fraction possibly containing CTCs was isolated with density
gradient centrifugation from peripheral blood samples of 36 patients with metastatic breast cancer, 90

patients with early breast cancer and 28 healthy donors)(Hilowed by RNA isolation and gPCR using
¢Clljalyt LINAY SARCRINBgh$#EdizaidN pwlies. Positive patient samples were evaluated

o0& | LI AOLGA2y 2F | GKNBaAK2fRXI [ff26Ay3 | Xt EAYdzy 2
test and ChiSquare test were used for comparison of marker positivity between patient cohorts and

clinical parameters, and McNemar was used for comparison of marker positivity between the two panels.
Association of overall survival (OS) and positiwias investigated by Kaplavieier analysis and log rank

test.

RESULTShe positivity rates of Panel 1 and Panel 2 were similar, albeit significantly higher in metastatic
(69.4% Panel 1, 75.0% Panel 2; total 86.1%) compared to early (18.9% Panel 1, 23.3% Panel 2; total 31.1%)
breast cancer patients (GCBiquaretest p < 0.00L We observed an association of EpCAM positivity and

Ydzf GALX S NBOSAQGSR ftAySa 2F GGNBFGYSyid 2F YSGradraao
well as of Panel 2 positivity and HERSitive tumors in early (p = 0.010) and metastatiedst cancer

patients (p = 0.029). The CTC related transcripts CK19, SCGB2A2, EMP2, HJURP, MAL2, and CCNE2
individually correlated with shorter OS in the metastatic patient cohort.

Conclusions: The findings highlight the additional value of Panel 2 markers, which are in contrast to CK19

and EpCAM not solely linked to an epithelial phenotype.
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PP111 | Clinical utility of digital PCR by detection of dedle microRNA in
PCa patients

Joanna BialekTheresa Rohr, Karl Weigand, Georgios Gakis, Gerit Theil

IMedical Faculty of Martin Luther University Hallittenberg, University Clinic and Outpatient Clinic for Urology,
Halle/Saale, Germany

Introduction: Liquidbiopsy (LB), like blood serum, gives opportunity to analyze several parameters in one
sample obtained from one patient. A standard analysis, like PSA measurement, requires higher sample
volumes giving only one result, when many circulating,-fcef miRNA, considered as auxiliary
biomarkers of early tumor development in prostate cancer (PCa) patients, can be measured in small
volumes.

MATERIAL AND METHOBD®Ir 10years screening study for PCa (22122) included 960 men who were

Fyrte@T SR F2NJ t{! tS@St odonn x[ &SNHzYO® [/ ANDdzZ | GAY
L2 Lzt  GA2Y o6wnHnn x[ &SNHzZY0 @ GCBNIRES®E)SweSsd QuahtStudiozry RS S
Absloute Q Digital PCR System and Immulite1000. Specificity and sensitivity were performed using ROC

curve analysis.

RESULT$ our cohort (960) 19 men developed PCa. At first visit, the PSA level (median; range) was 3.630
[1.600-23.60] ng/mL, at PGdiagnosis; 6.340 [3.16621.50] ng/mLFor matched 15 BPHL.650 [0.6600

5.700] ng/mL and 19 healthy mer®.7800 [0.330€.730] ng/mL chosen as controls only one tipwnt

was analyzed. We detected increased levels (median; range) efénilRPCa group32768 [136328528]

OLk x[ OHBRBASRVIMBbMn dbp 8 OLIK g18132-0td Kibp b&i KELK x[ YSy d 9 ELJ
miR375 was increased in BPH gray84 [45¢c p gy 8 OLXK k[  O2 Y LI-HNAyyn®B ¢fRlak2xi[ K S NA
group and 60 [ n m 8 -Cheaithy.[ Machpaired analysis of the ®a group in various time points

displayed decreasing expression tendency for-8#R. miR16 expression decreased in the patients with

the time distance longer than 1 year and increased for <1 year. The AUC (95% CI; p) valoR-1é by

PCa vs. healthcontrol were 0.99 (0.9%.0; <0.0001) and miB75 in this group 0.63 (0.42.80; 0.19). In

PCa vs. BPH was the AUC for-6R.73 (0.58.91; 0.025) and for miB75 0.72 (0.54€.9; 0.03).

CONCLUSIONGonsidering achieved results, miRN& can be proposed as early stage PCa biomarker.
The ability of celfree miRNA isolation from low serum allows examination of wide spectrum of these
dynamic and important liquid biopsy components, using sensitive technology like digital PCR.
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PP112 |DanioCTC: Analysis of circulating tumor cells from metastatic
breast cancer patients in zebrafish xenografts
Florian Reinhard?, Luisa Coef?, Mahdi Rivand? | ¥y RNB  ENBugike Savitning Ayu

Setyond# Tobias LindenbefgJens Eberhartit Tanja Fehiv, Dieter Niederachér, Franziska
Knopf#Hans Neubauéf

1Department of Obstetrics and Gynecology, Heinrich Heine University of Duesseldorf, Duesseldorf, &aenteny.
for Integrated Oncology (CIO Aachen, Bonn, Cologne, Duesseldorf), GeX@eantgr for Regenerative Therapies TU
Dresden (CRTD), Center for Molecular and Cellular Bioengineering (CMCB), TU Dresden, DresderiCEertendary.
Healthy Aging, Faculty of Medicine Carl Gustav Carus, TU Dresden, Dresden, Gekmetowical Institute,
Neuroanatomy, Medical Faculty, University of Bonn, Bonn, GerrfighlyS Automated Lab Solutions GmbH, Jena,
Germany

BackgroundCirculating tumor cells (CTCs) serve as crucial metastatic precursor cells, but their study in
animal models has been hindered by their low numbers. To address this challenge, we present DanioCTC,
an innovative xenograft workflow that overcomes the sdgroff patientderived CTCs in animal models.

By combining diagnostic leukapheresis (DLA), the Parsortix microfluidic system, flow cytometry, and the
CellCelector setup, DanioCTC effectively enriches and isolates CTCs from metastatic brea@iBjcer
patients for injection into zebrafish embryos.

Methods

A Cell/ Zebrafish culture

Diagnostic Leukapheresis

Enrichment of viable cells: Raortix or flow cytometry
Cell tracker staining

Injection: CellCellector + steranicroscope

Patient samplesEthics Conmittee (HHU) #3430

o I o I Io

{GFrGAAGA04aY ! bhz! b .2YyFSNNBYAX CNASRYlIY b 5
FFndnnam f LI F ndamT FFFAPAanaAam f LI F nodnnamo

Results:Validation experiments: MBRB-231 cells, transplanted with standard protocol, localize mostly

to head and bloodorming regions. MDAVIB-231 cells spiked into DLA: cell disseminationtpats
remain consistentSuccessful xenografting of low numbers of CTCs from an MBC patient revealed their
primary localization in the head and trunk regions.

Conclusions:DanioCTGepresents a major step forward in endeavors to study the dissemination of
individual and rare patientlerived CTCs, thereby enhancing our understanding of metastatic breast cancer
biology and facilitating the development of targeted interventions in MBC.
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Figure 3: Dissemination of MDMB-231 cells after injection with the standard workflow into zebrafish
larvae
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Figure 4: Dissemination of MDMB-231 cells spiked into a DLA sample after injection with the DanioCTC
workflow.
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Figure 5: Dissemination of isolated CTCs of an MBC patient after injection with the DanioCTC workflow.
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PP1B| Monitoring circulating tumor DNA in Notsmall Cell Lung Cancer
patients by targeted NGS: preliminary data on the CORELAB project

AdeleCalabrt, IreneMancini?, LisaSimit, Vieri Scotti2, EmaruelaOlmetto?, Stefana Gelmini?,
PamelaPinzanit

1Department of Clinical arixperimental Biomedical Sciences, University of Florence2@ahgggi Teaching Hospital,
Florence, Italy

Liquid biopsy is a neimvasive promising strategy to detect and monitor circulating cawlegived
material obtained from several body fluids instead of tumor tissue; it helps dissecting cancer heterogeneity
and avoiding stressful and painful procedurdhe analysis of circulating céite DNA (cfDNA) from
plasma has given promising results in lung cantewever, @spite the increasing implementation of
immunotherapybased treatment, the prognosis of advancedrM\Emall Cell Lung CancelSGL{patients
remains miserableandthereforeresearch of specific predictive biomarkers is actively pursued.

CORELAB ia angoingmulti-centric project sponsored by Regione Toscana (Italy), withitih¢o discover
new predictive biomarkers of activity and efficacy of immune check point inhibitors in NSCLgEo@ur
contributed to the project analyzing the mutatial status of plasma derived circulating tumbNA
(CtDNA)

Blood samples were collected for each patient befamemunotherapy (TO) and after 2 months of

treatment (T1). cfDNA was isolated from plasiithenlj dzl Y 6 A FASR Ay ( SNWasDRAFT y Ik x f
HS Assay Kit aril the endthe mutational statusvas evaluatedy NGS sequencing usitige OncominéM

lung cfDNA Assag panel of 11ung cancerelated genes

50 baselinesamples and 3ghatchingT1 samples were successfully processed and analyzed. At TO 19/50
patients were wild type fothe examined geneand 31/50 had at least one variarithe most frequently
mutated genes werd P53and KRASLess frequent mutations were found BRAFEGFRMAP2K1MET,
NRASNd PIK3CAFor 39 patients a followp after two months of treatment was feasible. 16/39 patients
that were wild type at T@emained wild type at T1, 17/39 had a reduction in ctDNA level, whereas 6/39
had an increase

The adoptedtargetedNGSmethod fulfilled the purpose in detectingow alldic fraction mutations in
cfDNA, ensuringpigh levels of sensitivity and specificilMutation frequencies irKRA&nd TP53were in

line with literature forimmunotherapy NSCLC candidatbitational analysis of ctDNA as liquid biopsy
allowed a dynamic monitoring of the disease through the assessment of the presence of specific tumor
related mutations and the evaluation of theiate over time
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