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Multi-platform analysis of the heterogeneity of circulating melanoma cells and tumor

DNA as useful tool to track disease evolution and targeted therapy response
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Background

Melanoma heterogeneity is one the main obstacles for the management of metastatic melanoma. Although the advent of targeted therapy has significantly improved patient outcome, the occurrence of resistance makes the
monitoring of tumor genetic landscape mandatory. Liquid biopsy, being a sum of the systemic disease, Is currently evaluated as an important biomarker for the real-time tracing of disease evolution.

Methods

In this pilot study, 17 stage IV melanoma patients, treated with BRAF/MEK inhibitors, have been enrolled, and followed for up to 24 months. A longitudinal screening at different time points (52 samples) has been applied to
identify liquid biopsy dynamics during response to treatment and progression. Considering that resistance develops at a median time of 11-12 months, blood has been collected before starting the therapy, after 6 and 10
months to test the ability of our approach to detect early signs of tumor escape, and at relapse. We devised a multi-platform approach exploiting high-sensitivity techniques (NGS, ddPCR) and an FDA-cleared platform
(CellSearch) to analyze circulating tumor DNA (ctDNA) trend, circulating melanoma cell (CMC) count, together with their customized genetic analysis and copy number variation assessment.

Results

BRAF mutant ctDNA was detected by ddPCR in 82% of patients, and its amount prior to the beginning of therapy was significantly correlated with response to treatment; a cut-off was also identified for a fast translation to
the clinic. Moreover, when considering on-treatment changes, patients without ctDNA clearance up to the first 6 months had a significant correlation with early progression/no response, suggesting a further endpoint for this
biomarker. In addition, single nucleotide variants (SNVs) known, or suspected, to confer resistance (involving, among others, MEK1, PTEN, NRAS genes) were identified by NGS in ctDNA and/or CMC DNA in 60% of
patients. Finally, CMC number was confirmed to be a prognostic biomarker as a significant correlation between CMC count >0 at baseline and worse overall survival/progression free survival was identified.

Conclusions

This study provides the proof-of-principle of the power of this multi-platform analysis. Indeed, it can provide ctDNA tracking and profiling, together with CMC count variation, and genetic landscape, useful for capturing tumor
evolution. Although a validation of this data in a lager cohort is mandatory, this kind of strategy opens new scenarios for the management and real time monitoring of melanoma patients.
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Image gallery of yH2AX+/- CMCs detected in clinical
case 8 by the CellSearch platform. yH2AX is an early
marker of DNA damage. An event is classified as a
CMC when its morphological features are consistent
with those of a tumor cell, and it exhibits the phenotype:
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CONCLUSIONS

This study provides the proof-of-principle of the power of a multiparameter liquid biopsy analysis, revealing that
> it could provide cfDNA and CMC profiling, useful for capturing tumor heterogeneity/evolution, while assessing sensitivity to specific drugs.

» Overall, our liquid biopsy analysis showed informative SNV/CNV profiles, useful for early detection of relapse and therapy resistance.

» Relevant information can be obtained for most patients, putatively spendable in the clinical setting.

» The strength of this approach stands in the exploitation of different sources of information in order to face the absence of data from CMC with those recovered from ctDNA, and vice versa. When available, the use of information coming from
both the analytes represents, obviously, the ideal situation, as the two sources of information have to be considered complementary rather than overlapping.
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