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Breast cancer: a worldwide health i1ssue
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Progress in breast cancer management
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Deaths from breast
cancer, 2014, UK
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Breast cancer survival
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in the last 40 years
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Trend over time
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Molecular Analysis of Breast Cancer
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The liquid biopsy spectrum
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The liquid biopsy spectrum: ctDNA
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Analysis of ctDNA In breast cancer
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Liquid Biopsies in the clinic: Potential strategy for their use



Liquid Biopsy as a tool on clinical trials
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Liguid Biopsy as a tool on clinical trials
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The challenge of low level mutation detection
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Frequency of cases with detectable ¢tDNA (%)

Analytical sensitivity (primary cancer)

ctDNA detected preoperatively in 46 out
of 96 (48%) early-stage NSCLCs

ctDNA detected in 29 of 42 (69%) of Primary NSCLC rasaction Exome sequencing  Phyloganati: trea informs

. and muitiregion sampling of tumour regions PCR assay panel construction
baseline plasma samples R1 Re R3 R4
— . ° g
i L1 | ‘
® NEOADJUVANT § POST STANDARD FOLLOW-UP £ — - e i 5
/ CHEMOTHERAPY a| |surGERY| |[Bicod samples every 6 months| g |
G 2
E | E
T BT T LB
v Muitiple patient-specific assay panels combined
Garciz-Murillas etal, STM 2015 “":w'“ PCR assay pool Biood sample pﬁ““""”‘;r';:"w
2 — :]I:]H:
§s — il » S e
| 7 4 - ——— = PCRNGS e
Stagel Stagel Stagelll Stage IV 5 _— — I
% @ 30 cow | |
Bettegowdaetal STM 2014 M .- " h , " Pm-ww Relapse

Abbosh etal Nature 2017

Proportion detected
by CancerSEEK (%)

C
| - N
1 . Insufficient
I gg . sensitivity of
£ current CtDNA
assays

Cohen et al Science 2018



Analysing ctDNA: NGS and (Digital) PCR

NGS and ddPCR for Cancer Liquid Biopsies
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Next Generation Sequencing on ctDNA
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Error corrected NGS for ctDNA
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Error corrected NGS for ctDNA



Error corrected NGS for ctDNA

DNA (dilute or degraded)
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Analysing ctDNA: Different PCR approaches
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Fluorescence

Analysing ctDNA: Digital PCR

Physical partition-based dPCR
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Analysing ctDNA: Single Dye Duplex Digital PCR
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Analysing ctDNA: Multiple Dyes Duplex Digital PCR
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Analysing ctDNA: Single Dye Multiplex Digital PCR
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Analysing ctDNA: Multiple Dyes Multiplex Digital PCR
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Mutant FAM
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Analysing ctDNA: Multiplex Digital PCR
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Analysing ctDNA: 3 colours Digital PCR
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Analysing ctDNA: 3 colours Digital PCR
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Analysing ctDNA:
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Analysing ctDNA: 3 colours Digital PCR
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Analysing ctDNA: 2 colours vs. 3 colours Digital PCR



Analysing ctDNA: 2 colours vs. 3 colours Digital PCR



Analysing ctDNA: 2 colours vs. 3 colours Digital PCR



Analysing ctDNA: Digital PCR- The future is multi-coloured
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Final remarks

» Liquid biopsy research has advanced very rapidly in recent years especially the
analysis of ctDNA

» CtDNA analysis is currently being integrated as a biomarker in clinical trials with
high success

» We are still challenged with several technical limitations that need to be overcome
to realise the full potential of the clinical utility of ctDNA

* More sensitive tools are constantly being develop that will help with the problem of
low level mutation detection

« Multicolour digital PCR is positioning itself as a powerful tool that will allow more
complex analysis of ctDNA
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