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Summary Genomic and non-genomic resistance alterations
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Patient-derived BRAFV600E CRC organoid models

BRAF V600E-mutated, microsatellite-stable (MSS) metastatic colorectal cancer (mMCRC) represents the most HT-29
aggressive molecular subtype of mCRC, characterized by a poor prognosis. Targeted therapy with cetuximab
(anti-EGFR) plus encorafenib (a class | BRAF inhibitor), alone or in combination with chemotherapy, is the A B
current standard of care for patients with BRAF V600E-mutated mCRC. However, the development of MSS
secondary resistance to targeted therapy in BRAF V600E mCRC remains a major clinical challenge, and TMB: 100% g VAF < 1%
effective strategies to prevent, delay, or overcome acquired resistance are still lacking. We hypothesize Naive Resist. "] E 3
that a more comprehensive understanding of the genomic and non-genomic landscape of acquired resistance KDMEA: [ ‘ e
to cetuximab and encorafenib (CE) will enable the identification of novel therapeutic targets. To address this, BRAF (V600E) || =
PARTACER-Suisse (SAKK/SCI 41-23), a prospective, multicenter, non-interventional study (HRO) with an oty — "
extensive translational research program, is currently enrolling patients across 12 Swiss study sites. Here, SRC (Q531K) —1
we present preliminary in vitro data establishing 2D and organoid models of BRAF V600E mCRC derived from bisied El — VAF 52%
patient samples. SRC (E527°) ‘
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[ ] Treatment A rﬂurﬂnﬂqw Figure 4. Patient-derived cancer enable and drug testing.(A) Representative patient-
Sensitive Resistant JVE-109 derived colon cancer organoids generated in our laboratory, shown under phase contrast (left) and stained for DAPI (blue), actin (red), and E-
- cadherin (green). (B) Digital droplet PCR (ddPCR) analysis of tumor tissue (top) and corresponding organoid DNA (bottom) used to estimate tumor
- L] * Troabment s s D cell content based on variant allele frequency (VAF) and to monitor potential culture drift. (C-E) Combination drug testing to evaluate therapeutic
eyl e ol validath d s fh"n”n" E synergy between cetuximab and encorafenib in 3D organoid models exhibiting differential treatment sensitivity: (C) low, (D) intermediate, and (E)
ssue: Blood Sloal i viEre Todiel valiaation:an MSIH high sensitivity. Organoids were treated with increasing of the and cell viability was measured
characterization TMB: 100% using CellTiter-Glo® 3D after 5 days.
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Figure 1. Aims and methods. Paired tissue, blood, and stool samples, will be prospectively collected from patients with BRAF V600E-mutated — ' entoime dolsudy | Figure 551 The ,‘::R;:‘Fi_f:ci‘;s;e study . S“"Tﬂa"c
mCRC undergoing molecularly targeted treatment with encorafenib/cetuximab, and will undergo comprehensive molecular analyses to uncover the HRAS (c61R) — 4 o = 4 ’Telfresf';‘ “"“‘ of the i . a‘(‘fse SI“‘ ; W°'l ‘”:"
full molecular landscape of acquired resistance to targeted treatment in this setting (Aim 1). BRAFVB0OE colorectal cancer cell lines together with i Cetuximab ¢ .‘E stu ; w d"g’;":; Uégoé"“’ t jva ‘éaRce pa ‘e“f
patient-derived organoid cultures (PDO) will be employed for modeling acquired resistance in vitro. PDO will be established from tissue biopsies KEAs EM m’, E wil § °T" :""f + troatment ’:‘I;‘ aCeE "‘m "”‘t’; °(
prior to and after treatment with CE (Aim 2). PDO and cell lines will be employed to establish novel strategies to prevent, delay, modify, or overcome MSHe — ] ";‘° ec‘::’y a’ged real d’"e‘“ "’:' ot ‘f‘ g’ wil 3\“
acquired resistance. (Aim 3). Figure generated with BioRender. MUTYH | | 2 Ir 8 chemotherapy, independent of treatment fine. During the
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RNF43 umer tumor samples will be collected prior to treatment initiation and
TGFBR2 | | . oy upon disease progression. Comparative NGS panel
delling of acquired resistance in MSS vs MSI-H BRAF V600E mCRC e | F — T diagnostics from tissue and liquid biopsies will be
B2M - e b NGS NGS | performed, and a comparative research report will be
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Resistant Clones fw Figure 3. BRAF V600E CRC cells acquire genomic and non-genomic resistance alterations in
H vitro. (A, C) FoundationOne® comprehensive genomic profiling of naive and resistant (A) HT-29 and
Figure 2. In vitro modelling of acquired (A of the protocol for 3 4o ¢ sistant
generating resistance in vitro. HT-29 (BRAF-V600E, MSS) and JVE-109 (BRAF-VE00E, MSI-H) cell lnes were & (€) JVE-109 colorectal cancer cell lines. (B, ) Volcano plots representing differential gene PD Dr. med. Ralph Fritsch . o
treated with cetuximab plus encorafenib for 100 days. After 60 days actively growing colonies were picked and expression analysis between naive and resistant (B) HT-29 and (E) JVE-109 cell lines, performed Ralph.Fritsch h Clinical Study details:
expanded and bio-banked. After 100 days the pools were expanded and bio banked. Figure created with % o using ?Eﬁeqzn' "::"’g""'a'sa;‘ﬁ'zve";fa‘ df;“e“’ "“esG"seé‘:‘e padj < 0.05 and 'h: fold fha‘"%e ;"T“’Z'g alph.Fritsch@usz.c PARTACER-Suisse
BioRender. (B-C) Growth curves of naive and resistant cell populations of HT-29 (B) and JVE-109 (C) in the & respectively. (D, F) Gene Set Enrichment Analysis (GSEA) comparing naive and resistant (D) HT-

presence of CE over a 10-day period. Cell viability was assessed at day 0, 2, 4, 7, and 10 using the CellTiter-
Glo® 2D. Data represent the average of three independent experiments, with error bars indicating standard
deviation.
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and (F) JVE-109 cell lines, highlighting the top significantly enriched Hallmark pathways (FDR <
0.25). Normalized enrichment scores (NES) indicate activation or repression of biological programs
associated with acquired resistance.
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