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Aim

To develop multiple multiplex droplet digital PCR (ddPCR)

solutions for the rapid detection of predictive circulating

biomarkers in melanoma patients.

Background
Targeted therapies and immune checkpoint inhibitors have
Improved melanoma outcomes, but there is a crucial need
for biomarkers to predict treatment response, resistance,

and facilitate patient monitoring’.

ddPCR allows for sensitive analysis of circulating tumour
DNA (ctDNA) to monitor response. However, further
optimisation is needed to simultaneously detect multiple
key biomarkers to expand applicability.

ddPCR Limitations
* Requires prior knowledge of tumour-specific mutations.
* Limited multiplex capacity.
* High reagent costs.

* Needs improved sensitivity?.

Assay Design

 Locked Nucleic Acids (LNAs)?

1. » Determine homology using NCBI

Primer and Primer-BLAST

Probe Design

 Assess primer-probe interactions

(IDT oligo analyzer)

2.  PCR conditions
ddPCR

Optimisation

* PCR enhancers
 Restriction enzymes
3.

» Specificity (limit of blank)
ddPCR

» Sensitivity (limit of detection)
Efficiency

4. * Perform ddPCR on patient cfDNA

Validate
ddPCR

* Correlate with treatment response

and disease progression
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Multiplex ddPCR assays provide

solutions for real-time surveillance

of melanoma patients
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TERT mutation detection ddPCR — multiplex detection of
TERT mutations C228T and C250T

Additional ddPCR Solutions in Progress

* Developing multiplex ddPCR assays for the simultaneous
detection of common mutations in melanoma, specifically,
BRAF (BRAFVG600E/K/R) and NRAS (NRASQ61R/K/L),
along with TERT assay, to detect 80% of melanoma
cases?.

* Testing methylation ddPCR assays targeting melanoma
lineage specific methylation sites to be used for patients
with mutation agnostic melanoma.

Conclusion

The development and implementation of these highly

specific, reproducible, and sensitive multiplex ddPCR assays
will enable rapid and cost-effective longitudinal detection of

melanoma-associated c¢tDNA In

patients,
This  will

enhancing

personalised patient management. Improve

diagnostic accuracy, Iimprove disease monitoring and

broaden applicability.
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