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Critical steps for ctDNA analysis
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Tumor heterogeneity
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Tumor DNA shed

False Negatives
SBAIISOd as|eq

&
1\,

Technical factors

White blood cell DNA
(clonal hematopoiesis,
germline variants)
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Paweletz, Lau and Oxnard. Does testing error underlie liquid biopsy discordance? JCO Precision Oncology DOI: 10.1200/P0.18.00408



Technicafactors

Scopeof the test

Sensitivity(limit of detection, LOD)




Scopeof the test

oneassayonemutation(PCHbasedests
oneassaymanypositions irthe genome(NGS)

Oncogenes
AKT1

Others: ESR1,
PIK3CA...

Tumor supressors
TP53

Others: PTEN, NF1,
VHL...
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Mutation Hotspot




Normal DNA

Detection Capability
(mutant DNA/ total DNA)

Blood plasma or | (Wild-Type)
comaming o 1
Median MAF Tumor
4% mBC Dawson et al., 2013
1.5% mCRPC Azad et al., 2015
4% mCRC Grasselli et al., 2017
Fairclough et al., Jdin
6.6% NSCLC Oncol 34, 2016 (suppl;
abstr e23021)

— Sanger Sequencing

— NGS

— Pyrosequencing

— Real-Time PCR

__Digital PCR
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Themajority of mutations in tumors are insubclonalpopulations

Graham and Sottoriva, J Pathol, 2017
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Clonalitychallengesensitivity
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NGSestingbasedon UMIsto improvelL oDissues

PCR Amplicons 5%

Shear/ligation libraries
with random start/stop 3%

Shear / Single UMI ligation 1%

Shear / Duplex UMI ligation  0.5%

Kennedy et alNatureProtocols 2014

Detected Mutation Frequency (%)
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Analytical and Clinical Validation of a Digital
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‘ False positiveallsare anissueto bearin mind, particularlyin NGSbased e e,
assays

Figure 2. Congruence Analysis of cfDNA-Targeted Next-Generation Sequencing in 2 Independent Commercial Platforms ® True-Positive @ False-Positive @ False-Negative
No congruence 40 =
L] L] .
. 201 .. - | 8
Partial congruence i . :. »
S 10- :
Complete congruence, 1 or more alterations =2 6 -
= 4
Not evaluable for patient-level congruence, o .,
0 alterations covered by both panels = 2 = " L . "
[&] . : L . .
Complete congruence, 0 alterations E 1 B ittt Tl N — =y === B T
. ! ! — ] L 0.6 - K s . A #re
0 2 4 6 8 8 12 14 16 o 0:4 | o, ° = . * D w
Patients, No. [ab] ": *; - ° — . N
= 0.2 o ° © g ° . . 8
Patients negative for cell-free DNA (cfDNA) alterations in both tests were patient-level congruence (6/40 [15%)). The proportion of patients with < 0.1 ° " ° ) * ":"
classified as complete congruence for O alterations (9/40 [22.5%)]). For complete congruence for 1or more alterations, partial, and no congruence war :: =T .
congruence analysis, patients who had 1or more alterations reported, but none 3 0f 40 (7.5%), 6 of 40 (15%), and 16 of 40 (40%), respectively, amongthe2 0.06 - °
was covered by both tests, were excluded and classified as not evaluable for platforms. +
' A B C D
- Vendor
Torga and Pienta, Patient-Paired Sample Congruence Between 2 ] ]
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False Negatives
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DNAShedding

Frequency of cases with detectable ctDNA (%)

Frequency of cases with detectable ctDNA (%)
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Detection of circulating tumor DNA in early- and late-stage human malignancies. Bettegowda et al., Sci Transl Med. 2014 Feb 19; 6(224): 224ra24.



ctDNAdetectionstatsin recentstudies

Research Country Size Stagd Technique ctDNApositivepatients(mutation detected
Abboshet al. (2017) UK 96 59 WES (NGS) Stagd: 37.3%
Guoet al. (2016) China 41 23 Ampliconseq Stage | and II: 65.9%
(NGS)
Chenet al. (2016) China 58 46 Ampliconseq Stagd: 60.3%
(NGS)
CSNY I yRSetalr/ dzS8 France 51 7 Ampliconseq Stagd SCL@r TP53mutation: 35.7%
(2016) (NGS)
Uchidaet al. (2015) Japan 288 64 Ampliconseq StagelclllAsensitivities 22.2%
(NGS)
Zhaoet al. (2012) China 111 22 Mutant enriched Stagd-IlIAfor EGFRnutation: 10%
PCR, Sanger

Adapted from: Role of circulating tumor DNA in the management of early4tage lung cancer. Zhao et al., Thorac Cancer. 2018 May; 9(5): 5091 515.



Momentum of testing



