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Supplementary Methods

Subjects and sample collection

We conducted a prospective clinical study (DETECT: Identification and
classification of circulating tumor cells and circulating nucleic acids in patients
with metastatic breast cancer) at a single centre within the UK
(Addenbrooke's Hospital, Hills Road, Cambridge, CB2 0QQ, UK). The study
was approved by the local research ethics committee (REC reference no.
07/Q0106/63) and all patients provided written informed consent. Eligible
patients were those women with metastatic breast cancer currently
undergoing active treatment. Prior adjuvant therapy and prior treatment of
metastatic disease were permitted. All patients had Eastern Cooperative
Oncology Group (ECOG) scores of performance status ranging from 0 to 2.
Estrogen receptor status and HER2 status were determined according to local
guidelines. Women were recruited to the study between April 2010 and April
2012.

Serial blood samples were collected from all participants throughout the study
at intervals of 2 3 weeks. A total of 30ml of blood was collected at each visit
(20 ml in EDTA tubes (Starstedt) and 10 ml in a CellSave® tube (Veridex)).
Clinical details and results of all imaging performed during the study were
collected. For participants with measurable disease, a blinded review of all
computed tomography (CT) imaging was conducted to document objective
response or progressive disease according to RECIST criteria (version 1.1)."

Sample processing

Isolation and enumeration of circulating tumor cells

Blood collected in CellSave®tubes was processed within 96 hours of sample
collection, for the enumeration of circulating tumor cells (CTCs) using the
CellSearch® system (Veridex) according to the manufacturer’s instructions. In
brief, this is a semi-automated processing system which isolates CTCs based
on immunomagnetic separation using EpCAM (epithelial cell adhesion
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molecule) antibody-coated magnetic beads followed by staining with
antibodies to DAPI (nuclear dye 4”, 6-diamidino-2-phenylindole), cytokeratins
(8, 18 and 19) and CD45 (common leukocyte antigen). Images of the cells are
then displayed and CTCs can be counted manually. The criteria used to
define a cell as a CTC include round to oval morphology, a visible nucleus
(DAPI positive), positive staining for cytokeratins and negative staining for
CD45. A CellSearch® control sample was run in parallel to each blood sample
used for CTC enumeration. Enumeration of CTCs was performed blinded to

the results of imaging or circulating nucleic acid assessment.

Processing of plasma and extraction of circulating DNA

Blood collected in EDTA tubes was processed within one hour of sample
collection and centrifuged at 820 g for 10 min to separate the plasma from the
peripheral blood cells. The plasma was then further centrifuged at 20,000 g
for 10 min to pellet any remaining cells. The plasma was then stored at -80°C
until DNA extraction. DNA was extracted from 2 ml aliquots of plasma using
the QIAamp circulating nucleic acid kit (Qiagen) according to the
manufacturer’s instructions. The DNA was eluted into 50 pl buffer AVE and
stored at -20°C. As an internal control to check the yield of DNA extraction,
we spiked into each sample equal amounts of a single DNA amplicon, PCR-
amplified from Xenopus tropicalis genomic DNA. We quantified the amount of
spike-in DNA in each eluted DNA sample by digital PCR, and estimated the
yield of extraction by comparing the quantity to a no-extraction control that
was prepared by re-suspension of the same amount of Xenopus DNA in the

same elution medium.

Measurement of CA 15-3

Aliquots of 50 pl of plasma were used to measure the levels of CA 15-3 using
the ADVIA Centaur® immunoassay system (Siemens Healthcare) according to
manufacturer’s instructions. In brief, the assay is a two-step sandwich
immunoassay using direct, chemiluminescent technology. It involves the use
of two monoclonal mouse antibodies, DF3 and 115D8, which are specific for
CA 15-3. The assays were performed at the Department of Clinical
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Biochemistry and Immunology at Addenbrooke’s Hospital, Cambridge, which
is accredited by Clinical Pathology Accreditation (UK) Limited. The upper limit
of normal for the assay is defined as 32.4 U/ml (99" percentile of 399
apparently healthy women aged over 18 years). The assay is standardized by
the manufacturer to their own internal standard as there is currently no
external reference standard for this analysis. The within-run coefficient of
variation was less than 3.7% across the reported range. Quality assurance
material was provided by UKNEQAS (Sheffield UK).

Processing and DNA extraction from primary tumor samples

Archived tumor tissue, derived from the primary breast cancer or from a site of
metastatic disease, was obtained for all study participants. For fresh frozen
tissue samples, 15 x 30 ym sections were used for DNA extraction. DNA was
extracted using the DNeasy tissue kit (Qiagen) according to manufacturer’'s
instructions. For formalin fixed paraffin embedded samples (FFPE), H&E
sections were reviewed by a pathologist and areas of tumor with >80%
cellularity were selected. A 1.5 mm core was then taken from the area of
tumor and used for DNA extraction. DNA was extracted using the Ex-Wax™
DNA extraction kit (Millipore) according to manufacturer’s instructions.

In parallel to the processing of tumor tissues, matched normal DNA was
obtained from all study participants to enable confirmation of somatic versus
germline genetic events. This was derived from normal peripheral blood
leucocytes (NPBL). After the collection of plasma from each blood sample, the
remaining buffy coat containing NPBLs was removed and subjected to red cell
lysis using a red cell lysis buffer (155 mM NH4CI, 10 mM KHCO3; and 0.1 mM
EDTA pH 7.4). DNA was then extracted from the NPBLs using a standard
phenol-chloroform extraction protocol.
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Identification of somatic genomic alterations
Identification of somatic mutations by TAm-Seq

The principles and procedures of tagged-amplicon deep sequencing (TAm-
Seq) have been described elsewhere.? Libraries for TAm-Seq were prepared
using the 48.48 Access ArrayT'VI system (Fluidigm). For each individual, 50 ng
of tumor and matched normal DNA was amplified with tagged target-specific
primers in a microfluidic device, which allowed 48 samples to be analyzed
simultaneously with multiplexed assays in 2,304 reaction chambers. We used
a panel of amplicons that included coding regions of TP53 and selected
regions in PIK3CA.

For FFPE samples, 50 ng DNA from each case were initially subjected to pre-
amplification in a 10-pl reaction volume containing both forward and reverse
target-specific primers using the FastStart High Fidelity Enzyme Blend
(Roche).? The pre-amplified samples were diluted 5-fold in PCR-grade water
prior to amplification on the Access Array™ system. DNA from fresh frozen
tissue was not pre-amplified and 50 ng DNA was used directly for
amplification on the Access Array™ system. Following amplification, products
were harvested, tagged with sample-specific barcodes, pooled together and
purified using AMPure XP beads.? All samples were analyzed in duplicate to
control for errors arising during the PCR reaction. The purified libraries were
then sequenced using 100 bp read length on the GAllx or HiSeq Genome
Analyzers (lllumina). Reads were demultiplexed according to the barcodes.
Each set of reads was aligned independently to the hg19 reference genome
using bwa-short in the single-end mode.®> To identify mutations, the data were
analyzed as described previously using a confidence margin of 0.9995 with at
least 10 representative reads in each duplicate.?

Identification of somatic mutations and structural variants by pair-end

whole genome sequencing

Genomic libraries from tumor and matched normal tissue were prepared for

nine individuals using the standard lllumina paired-end sample preparation kit
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according to the manufacturer’s instructions. For eight of the nine cases, DNA
fragments of 500 bp in size were sequenced using paired-end 100 bp reads
on a HiSeq2000 instrument (lllumina) achieving an average depth of 10-fold.
Sequencing reads were aligned to the human genome (hg19) using BWA and
data were analyzed using two recently published algorithms for structural
variant detection: SVMerge and CREST.*° Candidate structural
rearrangements were then validated and confirmed as somatic by Sanger
sequencing of tumor and germline DNA, enabling the putative breakpoint to
be identified. For the final case, DNA fragments of 300 bp in size were
sequenced using paired-end 100 bp reads on a HiSeq2000 instrument
(Nlumina) achieving a depth of >30-fold. Sequencing reads were aligned to
the human genome (hg19) using ELAND (lllumina) and subsequent data
analysis was performed using the Casava 1.8 analysis pipeline (lllumina) to
identify somatic single nucleotide variations. Candidate mutations were then
validated and confirmed as somatic by Sanger sequencing of tumor and
germline DNA. All cases which were analyzed by whole genome sequencing,
also had copy number analysis performed using the genome wide human
SNP array 6.0 (Affymetrix), with analysis performed using a previously
published algorithm.®

Quantification of circulating tumor-specific DNA

Digital PCR

Digital PCR was performed using the BioMark™ 12.765 Digital Array
(Fluidigm) following manufacturer’s definitions and protocols. TagMan®-based
quantitative PCR assays were designed to specifically detect point mutations
and corresponding wild-type alleles (Table S6). For patient-specific structural
variants, we designed primers flanking the breakpoints identified from Sanger
sequencing (Table S7). All assays were designed to ensure that amplicon
sizes were between 60 bp and 110 bp (Tables S6 and S7), as circulating DNA
in plasma is largely fragmented.”® The specificity of the assays was confirmed
by testing in the matched normal peripheral blood leucocyte DNA of each

individual. Different assays were tested on germline DNA, and no mutations
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were detected in a total of more than 10,000 wild-type copies. This is
consistent with a previous report using this platform, where the false positive
rates were less than 1 mutant allele per 3,000 wild-type copies."

For point mutations, 3.5 ul of template DNA was mixed with primers and
probes, 1x TagMan® Universal PCR Master Mix (Applied Biosystems) and 1x
sample loading buffer. For structural variants, 3.5 pl of template DNA was
mixed with 1000 nM forward and reverse primers in the presence of 1x
TagMan® Gene expression Master Mix (Applied Biosystems), 1x EvaGreen®
DNA binding dye (Biotium)® and 1X DNA Binding Dye Sample Loading
Reagent (Fluidigm). The cycling profile was as follows: initiation at 50°C for 2
min and incubation at 95°C for 10 min followed by at least 55 cycles of 95°C
for 15 s and 56°C or 60°C for 1 min.

Each sample was analyzed by at least two replicates (Fig. S3C). The root
mean square (RMS) error (coefficient of variation, CV) was 0.17 for samples
with more than 25 estimated targets per assay (see below), and 0.28 overall
(due to high sampling noise at low target numbers, with expected CV of
1/(NN), i.e. >0.2 for less than 25 estimated targets). Quantification by assays
based on TagMan® chemistry or DNA-binding dye (EvaGreen®) for the same
mutation had an RMS error of 0.11 (Fig. S3D and Fig. S3E). For extraction
duplicates, RMS error was 0.21 (for estimated targets >25 per panel). The
total amount of cell-free DNA was quantified using an assay that targets a

non-amplified region in the genome, the RPP30 gene on chromosome 10.™

The principles of digital PCR and the use of the BioMark™ system for
quantification have been described elsewhere.""® Samples were diluted to
ensure that the average concentration of template molecules was less than
one per amplification reaction (6 nl chamber), as described previously.' The
data were analyzed with the Digital PCR Analysis Software v3.02 (Fluidigm).
Amplifiable DNA fragments randomly segregate into the 765 reaction
chambers'®, and a Poisson correction was applied to determine the number of
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positive amplifications to estimate the number of target molecules.” The
platform was linear over several orders of magnitude (Fig. S2A), and sensitive
at least down to a fractional mutation concentration in the range of 0.1% (Fig.

S2B), limited by sampling noise for very rare alleles.''

TAm-Seq

The principle and procedures of using TAm-Seq to quantify mutations in
plasma has been described elsewhere.? From each sample, 5 pl of plasma
DNA was subjected to library preparation, each in duplicate. Harvested PCR
products were tagged with sample-specific barcodes and pooled together
before purification. The purified libraries were then sequenced using paired-
end 100 bp read length on a HiSeq2500 sequencer (lllumina). Reads were
demultiplexed and aligned as previously described.? To detect mutations
while maintaining a low false-positive rate, the data were analyzed as
described previously, using a confidence margin of 0.95 with at least 10
representative reads in each duplicate.? Mutant fractions were converted into
copy numbers as described'® multiplying by total DNA levels, estimated using
the RPP30 assay described above.

Statistical Analysis
Sensitivity analysis

To derive a robust estimate of the sensitivity of each of the circulating
biomarkers, a modified bootstrapping method was used."” The complete
dataset was randomly sampled to obtain a new dataset that contained only
one time-point from each individual. This random sampling was then repeated
1000 times, to obtain 1000 datasets each containing independent
observations. For each of these datasets, the sensitivity of each biomarker
was calculated. The median sensitivity and median difference in sensitivity of
the biomarkers was then calculated across the 1000 datasets. This analysis
was performed separately for ctDNA and CA 15-3, and then for ctDNA and
CTCs. The percentile method was used to obtain 95% confidence intervals.
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Survival Analysis

The survival analysis was performed by fitting a different Cox regression
model for each variable of interest (ctDNA, CTC and CA15-3). Each model
was formulated using the counting process notation (start, end, event)'® and
the predictors were modeled as time dependent covariates using splines to
account for non-linear relationships. For each period, the date of the visit was
taken as the start, and the date before the next visit (or the date of last follow-
up) was considered the end. Estimated survival curves were computed for
different values of the covariates (quantiles 25%, 50%, 75% and 95%) at the
time of first visit. Wald statistic p-values were reported for each model and
relative hazard plots were computed for each covariate showing the linear
predictor relative to the mean value of the covariate. The proportional hazards
assumption was checked using the cox.zph function in the R package

|.19

survival.” The models were fitted using R rms package. %°
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Figure S1

C
Case | Sequencing Somatic Somatic Case | Sequencing Somatic Somatic
strategy mutations SVs strategy mutations SVs
1 TS PIK3CA (exon21) 16 TS PIK3CA (exon21)
TP53 (exon8)***
2 TS TP53 (exon7) 17 TS, WGS - Deletion (chr 8)
3 TS, WGS PIK3CA (exon10) | Translocation t(6:8) 18 TS PIK3CA (exon10)
PIK3CA (exon21) | Inversion (chr 8) TP53 (exon7)
4 TS, WGS Multiple point 19 TS, WGS - Deletion-1 (chr 17)
mutations** Deletion-2 (chr 20)
5 TS PIK3CA (exon10) 20 TS TP53 (exon6)
6 TS, WGS PIK3CA (exon10) | peletion-1* (chr 11) 21 TS TP53 (exon5)
Deletion-2* (chr 11)
Deletion-3* (chr 11) | |22 |TS TP53 (exon5)
7 TS, WGS PIK3CA (exon21) | Deletion (chr 11) 23 TS TP53 (exon8)
PIK3CA (exon21)***
8 TS TP53 (exon8)
24 TS TP53 (exon4)
9 TS PIK3CA (exon10)
25 TS TP53 (exon5)
10 TS TP53 (exon7)
- 26 TS TP53 (exon5)
11 TS, WGS - Translocation t(6:8) PIK3CA (exon21)
12 |Ts, WGs - Deletion (chr 8) 27 |TS TP53 (exonb)
13 TS, WGS - Translocation t(1:17) 28 TS TP53 (exon7)
14 |TS PIK3CA (exon10) 29 (TS TP53 (exon8)
15 TS TP53 (exon7) 30 TS TP53 (exon5)
Figure S1

Identification of somatic genomic alterations

a. Somatic mutations were identified by targeted sequencing and validated by
Sanger sequencing. A representative example of a TP53 mutation identified
for case 18 is shown. NPBL=normal peripheral blood leucocytes.

b. Structural variants were identified from paired-end whole genome
sequencing data and validated by Sanger sequencing. Representative
examples of 2 structural variants identified for case 6 are shown. These
structural variants occurred in the setting of a complex rearrangement
associated with a region of amplification. Copy number analysis was
performed using the genome wide human SNP 6.0 array (Affymetrix) (see
Supplementary Methods).

c. Somatic genomic alterations used as biomarkers in individual cases.
TS=targeted sequencing (using TAm-Seq), WGS=whole genome sequencing,
SV=structural variants.

* Deletions occurring in the setting of a complex rearrangement associated
with amplification.

** Multiple somatic point mutations in PIK3CA, ZFYVEZ21, CD1A, IQCA1, MET
and KIAA0406 (see Table S2).

*** Mutations identified in plasma that were not detected in the tumor.
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Figure S2
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Figure S2

Quantitative performance of digital PCR.

a. A serial 2-fold dilution of tumor DNA carrying a PIK3CA mutation was
analyzed by digital PCR. Quantification by digital PCR (log2 of estimated
targets) was linear over >2 orders of magnitude of dilution.

b. A plasma sample carrying PIK3CA mutant sequences was mixed with wild-
type plasma DNA such that the fractional mutation concentrations ranged
from 0.1% to 30%. The mixtures were analyzed with digital PCR. Mutant
molecules were detected at concentrations as low as 0.1% expected allele
fraction. Root mean square error (coefficient of variation) between expected
and observed mutant allele fraction was 0.06 for allele fractions >2% (>25
estimated mutant targets).

c. Reproducibility of estimated targets determined by digital PCR between
replicates. The root mean square (RMS) error (coefficient of variation) was
0.17 for samples with more than 25 estimated targets per assay, and 0.28
overall.

d. Quantification by assays based on TagMan® chemistry or DNA-binding dye
for the same mutation had an RMS error of 0.11.

e. Plasma concentrations of RPP30 DNA at visits 1-5 for case 6 were

quantified by two different assays based on TagMan®-chemistry and a DNA-
binding dye (Evagreen®), respectively.
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Figure S3
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Figure S3

Comparison of the quantitative performance of digital PCR and TAm-Seq

a. ctDNA levels (copies/ml) of 7 mutations across 14 time points from cases 4
and 23 were obtained separately using digital PCR and TAm-Seq and
compared. Levels of ctDNA calculated by the two methods were significantly
correlated with each other (Spearman Correlation, r=0.878, p-value<0.0001).

b. Plasma levels of tumor specific PIK3CA (copies/ml) as calculated by digital
PCR and TAm-Seq for case 4. ND denotes not detected.

c. Plasma levels of tumor specific PIK3CA (copies/ml) as calculated by digital
PCR and TAm-Seq for case 23. ND denotes not detected.
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Figure S4
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Plasma concentrations of total DNA (copies/ml), tumor-specific PIK3CA DNA
(copies/ml) and fractional concentrations (%) of mutant PIK3CA for (a) Case 4
and (b) Case 5. Total DNA in both cases showed limited dynamic range
compared to ctDNA carrying the PIK3CA mutation. ND denotes not detected.
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Figure S5 (see following pages)

Serial ctDNA levels, CA 15-3 levels, CTC numbers and imaging of individual
cases

Serial measurements of ctDNA (copies/ml plasma), CA 15-3 (U/ml), CTCs
(per 7.5 ml whole blood) and medical imaging during serial follow up of 20
individual cases (a-t). Details of therapy (endocrine, cytotoxic or biological
therapies) are indicated by colored shading. Red dotted line indicates 5 CTCs
per 7.5 ml blood. Green dotted line indicates CA 15-3 of 32.4U/ml. ND=not
detected. All imaging was performed using computed tomography (CT), and
assessed according to RECIST criteria: SD=stable disease, PR=partial
response, PD=progressive disease, NM=no measurable disease.
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Figure S5
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break from treatment. Exemestane was started upon further disease progression. This was changed
to epirubicin because of symptomatic deterioration despite the appearance of stable disease by
RECIST criteria.
Case 2
PR 8D 8D sb PD SD
100000+ i i
- i i == CTC number/7.5ml
£ 10000+ -a- CtDNA copies/ml (TP53)
£ 10001 L -0 CA 153 Uil
o i
S 100 |
< - wasiiYhasaneOmimO) s e mb e
s 104. /,s’ ....... p_TOE
=
(5]
= 14 " [ Trastuzumab
o wod o / [ Paclitaxel + Trastuzumab
('J 1(')0 200 3(')0 460 560 6(')0
Days
60 year old with ER positive, HER2 positive breast cancer with visceral metastases (lung). She had
stable disease following treatment with paclitaxel and trastuzumab. Trastuzumab was continued
post cessation of paclitaxel but was later stopped due to toxicity. Disease progression was
observed whilst she was on a break from treatment and paclitaxel was subsequently recommenced.
Case 4 PD 8D SD SD PR PDSD 8D
10000007 A ~e— CTC number/7.5ml
g 100000+ -=~ ctDNA copies/ml (PIK3CA)
g 10000+
S 10004
2 1001
'(-U“ edalle
g 104 ;.
-5 1 P : [] Paclitaxel
ND o [ Epirubicin
L) L) L) - L) - L] - L] L] L)
0 100 200 300 400 500 600 700
Days
70 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (liver).
She had documented progressive disease prior to the commencement of epirubicin with subse-
quent successful disease stabilisation. Further disease progression was observed after the cessa-
tion of treatment and paclitaxel was commenced. This was later ceased due to toxicity. She subse-
quently died on day 732 of follow up.
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Figure S5
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60 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (liver).
Disease progression was observed whilst on exemestane, then following capecitabine and carbo-
platin. Disease stabilisation was achieved after commencement of epirubicin. The epirubicin was
subsequently ceased after she received her maximum accumulative dose of anthracycline.
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76 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (lung).
Repeated imaging showed stable disease by RECIST throughout capecitabine therapy, however an
increasing pleural effusion led to a change in therapy to carboplatin. Progressive disease was
documented on CT following the commencement of carboplatin and she died shortly after.
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56 year old with ER positive, HER2 positive breast cancer with bone and visceral metastases (liver).
Progressive disease developed on vinorelbine. Epirubicin was subsequently commenced but
stopped due to toxicity. Carboplatin was then commenced but progressive disease was again

established following treatment. Trastuzumab had been previously discontinued due to toxicity.
She subsequently died at day 366 of follow up.
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Figure S5
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75 year old with ER negative, HER2 negative breast cancer with bone and visceral metastases (lung,
liver). Disease progression was documented by RECIST criteria after commencement of paclitaxel,
however, the CT scan did show evidence of a mixed response. Epirubicin was subsequently com-
menced with further disease progression. She died on day 204 of follow up.
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68 year old with ER positive, HER2 positive breast cancer with visceral metastases. Her systemic
disease consisted of small volume mediastinal lymphadenopathy which remained stable during
treatment with capecitabine. Her treatment was eventually changed to exemestane.
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59 year old with ER positive, HER2 positive breast cancer with visceral metastases. Her original
metastatic disease involved extensive skin infiltration which was not measurable by RECIST criteria on
CT. Progressive disease subsequently developed with axillary lymphadenopathy and lymphangitis
carcinomatosa prior to the commencement of capecitabine and lapatinib. She died on day 301 of
follow up.
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Figure S5
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54 year old with ER positive, HER2 positive breast cancer with bone and visceral metastases (lung,

liver, cerebral). She developed progressive pulmonary and liver disease whilst receiving vinorelbine
and trastuzumab and her therapy was subsequently changed to epirubicin. She died on day 389 of

follow up.
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70 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (lung,
liver). She develeped progressive disease following exemestane, and then following carboplatin.
Paclitaxel chemotherapy was then initiated with subsequent disease stabilisation. She later died on
day 332 of follow up.
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47 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (lung,
liver, cerebral). She developed progressive disease following capecitabine and was started on
vinorelbine with initially a good partial response. She subsequently developed progressive disease
with increasing liver and new cerebral metastases and epirubicin was initiated in conjunction with
whole brain radiotherapy. Following a break from treatment, further disease progression was identi-
fied in the liver and she was re-commenced on epirubicin.
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83 year old with ER positive, HER2 negative breast cancer with bone metastases which were not
measurable on CT by RECIST criteria. Following the development of increasing soft tissue nodules
in the left breast and a left sided pleural effusion she was changed to tamoxifen. Following com-
mencement of tamoxifen, further imaging showed progressive disease with liver metastases.
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73 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (liver).
She had a partial response on epirubicin and was changed to letrozole. Progressive disease was
documented following the commencement of letrozole, and epirubicin was re-started.
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58 year old with ER positive, HER2 positive breast cancer with bone metastases which were not
measurable on CT by RECIST criteria. Her progressive disease was marked by the development of
cerebral metastases in the absence of progression at other systemic sites. She received whole brain
radiotherapy. Further progression was then noted with increasing cerebral metastases, despite stable
bone metastases. Her systemic treatment was subsequently changed to paclitaxel and lapatinib.
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Figure S5
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75 year old with ER positive, HER2 negative breast cancer with bone metastases which were not
measurable on CT by RECIST criteria. Changes in therapy were initiated based on progressive

disease on bone scan. She then developed a new solitary pulmonary metastasis whilst on vinor-
elbine chemotherapy.
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43 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (lung,
liver). She was intially treated with capecitabine and this was eventually ceased due to continued
enlargement of pulmonary nodules (although this did not reach criteria for progressive disease by
RECIST). Following this she was commenced on paclitaxel until further disease progression was
established on CT with the development of liver metastases.
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54 year old with ER positive, HER2 negative breast cancer with bone metastases which were initially
not measurable on CT by RECIST criteria. New bone metastases were then evident on CT consistent
with progressive disease at which time her treatment was changed to capecitabine.
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85 year old with ER positive, HER2 negative breast cancer with bone and visceral metastases (lung,
liver). She had documented progressive disease whilst on letrozole with the development of liver
metastases and died shortly after.
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79 year old with ER positive, HER2 positive breast cancer with bone and visceral metastases (lung,
liver). She had documented progressive disease with increasing pulmonary and liver metastases
whilst receiving capecitabine and trastuzumab. She was subsequently switched to paclitaxel with
stabilisation of her disease on CT.
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Prognostic significance of the circulating biomarkers

a. Relationship between CTCs (per 7.5 ml of blood) and overall survival.
Increasing CTCs were associated with inferior overall survival (p-value=0.03).
The number of individuals at risk at 200, 400 and 600 days were 23, 8 and 3
respectively.

b. Relationship between CA 15-3 (U/ml) and overall survival (p-value=0.52).

Dawson, Tsui et al., N Engl J Med 2013. Supplementary Appendix 27

Foresight EX1117
Foresight v Personalis
IPR2024-00170



paseadag Y4 |BJDISIA-UOU ‘|BIDISIA - + € $9 o€
SNV TST |BJISIA-UOU ‘|BIDISIA - + z c8 67
AN 86¢ |B4DISIA-UOU ‘|BJDISIA + + € 6/ T4
paseadaq 8€T |B4DISIA-UOU ‘|BIDISIA - + € G8 /T
SNV 6T¢ |B493SIA-UON - + € S 97
NIV 6S5¢C |BJ3ISIA-UOU ‘|BJDISIA - + z 19 sz
SNV 19¢ |BJ9ISIA-UOU ‘|eJBISIA - + € I g v
NIV T9¢ [B42ISIA-UOU ‘|EIIISIA - + VN 7 €¢
LI\ 89¢€ |BJISIA-UOU ‘|BIIISIA + + 4 85 a4
paseadaq wi |B4DISIA ‘|BJBISIA-UON + - € 9 12
QNI 96€ |B4DISIA-UOU ‘|BIDISIA - + € ¢/ 0z
EWI\V oy |B4DISIA-UOU ‘|BIDISIA - + € €8 6T
paseadag £ve |BJ93SIA-UON + + € 99 ST
SNV St |BJ9ISIA-UOU ‘|eJISIA - + z I [T
paseadag r433 |BJDISIA-UOU ‘|BIDISIA - + T 0/ 91
paseadaq 68€ |E4DISIA-UOU ‘|BIDISIA + + € $S ST
paseadaq T0E |B499SIA + + € 65 pT
paseadag 19 |B4DISIA-UOU ‘|BIDISIA - - € Sp €T
QNI 66S |e493SIA + + € 89 A
paseadag TLT |B4DISIA-UOU ‘|BIDISIA - + € 65 1T
paseadag 6GT |BJ9ISIA - + € 69 o1
paseadag 0T |BJDISIA-UOU ‘|BIDISIA - - € S/ 6
paseadaq 99¢ |B4DISIA-UOU ‘|BIDISIA + + € 95 8
Ay 199 |eJ432SIA-UON + + z €9 /
paseadaq 8€€ |B4DISIA-UOU ‘|BIDISIA - + € 9/ 9
QNI YAvA |B4DISIA-UOU ‘|BIDISIA - + 4 09 S
paseadaq €L |B4DISIA-UOU ‘|BIDISIA - + Z 0. ¥
paseadag 08¢ |BJDISIA-UOU ‘|BIDISIA - + z 95 €
SNV 9€s |BJISIA + + VN 09 z
EWVI\V T0S |B4DISIA-UOU ‘|BJDISIA - + Z 99 1
snieis (sAep) Apnys aseasIp snjejs smess ¥3 speis (s1eak) ‘ou
|eMA uo dn MOj|04 dljejsejaw Jo saJIS 2Y¥3H wm< ase)

S9sed Jo sonsudjoeIeyd [eoIUll) (LS d]qel

28

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



29

Foresight EX1117
Foresight v Personalis

IPR2024-00170

bag-wyl = s1
aNSsI) USZO) Ysal) = 4.,
anssi) pappaqwia uyeled paxiy Ullewio) = Id44,

s0T 1oveEnd V810197 1<2 T0ZIY99€ 0z LS9YTO AN €UOX3 90OV 44 Aiewng 14
LT€E INSITAd VEEYDD v<9 98YS6TYO0T vT €5686TT00 AN G uox3 TTINAIZ 44 Aiewng 14
€T TJeyLdd 162229 1<2 SE986E9TT L 52000 N 6 uox3 13N 44 Aiewng 14
8'ST AepTYd 182%27 v<9 6EYTOVLET 4 9ZL¥20” WN € uoxg TVO0I 44 Aiewng 14
ST Av9Tyd 116427 1<2 79£97285T T €9/100 WN ¥ uox3 vIad 44 Aiewng 14
v'0Z Mps3d  veeggLoD V<9 160968} € 812900 NN 0T uox3 VOENId 44 Aiewng 4

u :Mﬁwwﬁ._w. M_n .__“..““.“«:_2 ”_mﬁr“M_..__M 0”“”“0 uoneny “HM“MM awosowouyo ua_._om:m._._. uox3y audn anssi) sowny ‘ou ased

Buiouanbas awouab ajoym Aq payiuapi suoneinw osnewos ajdynp :q

S'8L 4L5TAd 169792 V<2 T9v8LSL LT 9%5000 N G uox3 €5dL 3dd4 Aewnd 0€
9Ty 1ogzyd 26€89 9<) 660LLSL LT 9%5000 N 8 uox3 €5dL EEEERSLITE] 6C
09l ogyzyd VEYLO™D 1<0 8€G/.S. 1L 9%5000 N £ uox3 €5dL EERSLITIE] 8T
L oerTAd 98ZyLd o<V 20S8LSL LT 9%5000” N G uox3 €5dL 3dd4 Aewnd LT
€65 YLyOTHd 90VTEV™D o<y S807S68LT € 817900 AN Tz uox3 VoedId 3dd4 Aewnd 9z
L8 ¥89THd 9EOSYD o<L LTY8LSL LT 9%5000” N G uox3 €5dL 3dd4 Aewnd 9z
1z HSZLyd VyZ§O0 1<0 90v8.G/ m 9%5000” N S uoxy €5dL 44 Aiewng 14
€98 Xremd v2Lzo» 1<0 STY6LSL LT 9%5000” N ¥ uox3 €5dL 3dd4 Aewnd vZ

ewse|d ul payUAPIAUO  ¥/POTH'd  DOYTEV™D o<y S807S68LT € 817900 AN Tz uox3 VIENId 3d4d Aewud €
66 9z0€9d V90692 1<0 TEOLLSL JA 9%5000” N g uoxy €5dL 3dd4 Aiewnd 14
09T Jg9TAd 9881V o<l TY8LSL JA 9%5000” N S uoxy €5dL EEEERNLITIE] [44
19 4£STAd 169¥92 V<O T9¥8LSL LT 9%5000” N S uoxy €5dL EEEERNLITIE] 144
T9s J0zzAd 9659V <L 06T8L5L LT 9%5000” N 9 uoxy €5dL EEEERNLITIE] 014
6Ly 1L¥ZN'd 10¥2¥2 V<L L9225 m 9%5000” N £ uox3 €5dL EERVLITIE] 8T
oz Msys3d  vee9LoD V<O 1609€68L L € 817900 AN 0T uox3 VoeNId 44 Aiewnd 8T

ewse|d u paynuap! Aluo x90€y'd 191622 V<9 Te0LLSL JA 9%5000” N g uoxy €5dL 3d4d Mewud 9T
LET YLYOTH'd  D0pTEVY™D o<y S807S68LT € 817900 AN Tz uox3 voeNId EEEERNLITIE] 9T
8'€9 aeezNd 9STLY™D <L 99SLLSL LT 9%5000” N £ uox3 €5dL 3d44 Aiewnd ST
S'6 Msys3d  vee9Loo V<O 1609€68L L € 817900 AN 0T uox3 VoeNId 44 Aiewnd vT
oLL Mmerzyd 12v200 V<O 6€G245. m 9%5000” N £ uox3 €5dL 44 Aiewnd ot
TS Msys3d  vee9Loo V<O 1609€68L L € 817900 N 0T uox3 VoeNId 44 Aiewnd 6
Sl olgzad e o<L 9602252 Ll 975000 N g uox3 €5dL 44 Aiewnd 8
24 HIPOLHd  ©O0plevD o<V G802S68LL € 817900 N Tz uoxy VoENId 44 Aiewud L
90 Msys3d  vee9Loo V<O 1609€68L L € 817900 N 0T uox3 VoENId 44 Aiewnd 9
0oL Msys3d  vee9Loo V<9 1609€68L ) € 812900 NN 0T uox3 VOENId 44 Aewud S
02 Msys3d  vee9Loo V<9 160968} € 812900 NN 0T uox3 VOENId 44 Aewud v
Lee HPOLHd  90piEvD o<y G80ZS68LL € 812900 NN T uox3 VOENId 44 Aewud €
o€l MpGad  veE9LoD V<9 1609€68L | € 812900 NN 0T uox3 voENId .44 Aewid €
068 ogyeyd VEYLOD 1<0 8652151 Ll 975000 N £ uox3 €5dL 3d4d Aewud 4
02 TZp0LHd  10viEvD 1<y G80ZS68LL € 812900 NN T¢ uox3 voENId .3ddd Mewid T

w :m.ﬂww_u. M_n .__“..”_h.mua:_z ”_mo—“M”_M wW“M_.“_-u uonenpy “H.”“MM awosowoJyd jduosuesy uox3y auan anssi] Jown] "ou ase)

bag-wyl Aq p: uapl suoljejnw dSljewos :e

Buiouanbas awouab ajoym 1o bag-wylAq payiuapl suonenWw d1jEWOS :ZS djqeL

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.



uoneoylidwe yym pejeroosse juswabuelieas xajdwoo e jo Bumes ul Bulinooo uonsad,
3NSSI} USZ0JJ USB) = 44,

€859/201 0z 9G¥1.066 0z z-uongjeQ
TTreLee 11 Xt AWAS A L-uonsleQ 44 Arewnd 6l
816.585¢ 8 1GGESTYE 8 uonsieg 44 Arewd LT
861£592/ L1 2.6909¢6 L uoneso|suel | 44 Arewd €T
9€6860L 71 8 2018LLLEL 8 uonsieg 44 Arewd 4
882.0€€T 8 G/8¥7088 9 uonedo|suel | 44 Arewd L
16¥¥0€2. L 6861150/ L uonsleg 44 Arewnd L
zzozyelLl L 126£060. L «£-uonseg
8861Y21LL L ¥¥£€060. L «Z-uoneeg
6787569/ L £91£060. L «l-uonsieg 44 Arewd 9
6V8LTL8E 8 8TT9€8ST 8 uolsIBAU|
9€/580€€ 8 7068581 9 uojeoojsues) 44 AMewld €
uonisod awosowoiy) uonisod awosowo4y) adA) R SET B
peay puodag peai jsii4 a:oc._om:ﬂ‘_._wmw_

Buiouanbas awouab sjoym Aq payi3uapl SJUBLIBA [BINJONI)S DlJeWOS €S d|qeL

30

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



(L2 uox3) vOeMId
(12 uox3) vOeMId

(1 uox3) voeyid
(1g uox3) voeMid
(1g uox3) voeMid
(1 uox3) vOesId

(8 440) UoISIBAU| 8’6 18°09L (01 Uox3) VOEXId
(8 440) UoISIBAU| £9'€L 1£'9691 (01 U0X3) VOENId

anN
S0°0

(11 1y0) uonelea
(11 1y0) uoneleq
(11 1y0) uonsiea
(11 140) uoneleq
(11 1y0) uonelea

(04 uox3) vOeMId
(01 uox3) vOeMId
(01 uox3) vOeMId
(01 uox3) voeMId
(01 uox3) vOeMId
(01 uox3) vOeMId
(01 uox3) voeMId
(01 uox3) vOeMdId
(01 uox3) vOeMId
(01 uox3) voeMId
(01 uox3) vOeMId

(1g uox3) voeMid
(12 uox3) vOeMid

€1'68YS
18'6CL
0L'v6L
99'v0S
8869
Se0L
96'9804
15'8€8
11259
L1'€6
0L7216)

082
08¢
082
ozy
08¢
082
(V43

¥odpP
dodP
¥odpP
¥odpP
dodP
¥odpP

L 113

€l oL

VN 14 6
8yl 0 8
o9l 4 L
L'SL 0 9
1'8¢ 8L S
aey S 14
Sy 1€ €
4

3

DWWV WYLWVOWYOWL0OWL

31

Supplementary Appendix

Foresight EX1117
Foresight v Personalis

IPR2024-00170

(1g uox3) voeMid 180 [1%4] 08¢ dodP L'G16€ 0 9
(12 uox3) voeid 00'se SE'EL9 082 ¥odP 1'68LL 9 S
(1Z uox3) voeMId SL'6 €€'252 09g d0dP 8151l z 14
(1z uox3) voeid aN aN 099 dodP 6€SY I €
(12 uox3) voeid €10 Se0lL ozy ¥odP 920L VN 4
(1Z uox3) vOeMId 651 L1712 09 d0dP ge6eh 0 3
(%) uonoesy (i) pazAjeue (i) pazAjeue (i) pazAjeue poyjaw . . .
(€) uoneniy oo (WS u_nu 2 ewsed (2) uoneiniy o?\a..vn v (1usadog) ewseyd (1) uoneniy o?n., onoeu  (ujseidog) yNaw  ewiserd B A_ﬁ_m_ La0d) o e
I VNa¥ DR 2lle Jueniy VYNGR Secion I2le Jueniy joownon | wnao  ESHYD 210  uSIA ®

Adesay Bupinp s|aas] D10 PUE £-G1 VD ‘YNGI0 JO uoesyiuenb [e1ag :pS ajqeL

Dawson, Tsui et al., N Engl J Med 2013.



} Uoeoo|suel ]
) Uoeoo|sues |

9z°€5e
25°90L

¥OdpP
¥OdpP
¥OdpP
¥Odp
¥Odp
¥OdP

¥OdpP
¥OdpP
¥OdpP
¥Odp
¥odp
¥OdpP
¥OdpP
¥OdpP
¥Odp
¥Odp
HOdp

Lyl
1oL
6€lL

£rl
YN

ofScoo

~N® Y0 O

NS

LWVLWVWVWVLWYLLYLWY

¥odP L'516€E [ 9 |
Hodp 1'68LL 9 S |
¥odp 251 z v !
¥odp 6ESY | € !
¥odP 920L WN z !
¥odp 5'e62l 0 V |

(%) uonoey ey (%) uonoey ) ) poyjew 9
|w/saidoD)  pazAjeue (Juy/seidog)  pazAjeue (%) uonoeyy  (juyseidoy) pazhjeue (Jwy/syun) (lwg'z . .
(9) voneiniy ..o.M_.__w. wNaw  ewsed (g) uopeiniy .”_M._.__w. VNG ewsed (v) uopeiniy oolleuENN  yN@O  ewsed »Wh%ua e5Lvo Jed) ougly UM ED
JO awinjop JO awinjop JO awinjop

Adesayy Burinp s|aAs| 910 PUE £-GL VO ‘YNEHO 40 uoesyiuenb [e1as vS alqeL

32

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



(0Z 1u0) Z-uoneleq
(0Z 1u0) z-uoneleq
(0Z 4u0) z-uoneleq
(0Z 1u0) z-uonelea

259045
8Y'€6LL
11°€6
25 LyL

(21 Jyo) -uoneleq
(21 1yo) L-uoneleq
(21 4u0) L-uoneleq
(21 1y0) L-uoneleq

(8 4yo) uonajeq
(8 4yo) uonsjeg

(£ uox3) £5dL
(£ uox3) €6d1
(£ uox3) £5dL
(2 uox3) £5d.L

(L1713 uonesojsues).
(£1:1)} uoneoojsues).

(8:9)) uoneoojsuel]
(8:9)) uoneO|SUB |

8579629
zyeLoe
16'79¢
2€8LE

25°90€
0€°9e€
£6'2vC
0T'1S1

0€°91556
€7°08€

bag-wyL
bag-wyL
bag-wyL
bag-wyL

0Ll
6'1LL

ofarm-olo

(0} U0X3) VOEMId 7] 60'92£09 ozh H0dP N
(0} Uox3) VOEMId 90 €2'9¢ ozv H0dP 6'5e
(0} Uox3) VOEMId 9z 96'992 oek 0P rez
(04 U0x3) VOEMId 6212 £0'56.2 08z 40D 89z
(i) pazAjeue (i) pazAjeue | poyjow . . .
() uoneiniy (%) uonoey — (juyserdoo) ewseyd (1) uoneiniy () UORY 1y gqon) yngio  ewserd sishieue (/SN (s sed) cou - ou
ajalle Juemny VNa® 10 ouamon ajalle e oommon | N ESHVD  oUDID WS esed

Adesayy Bupnp s|aAs| 919 PUE £-G1 YD ‘YNGID JO uoResyruenb [eL3S pS SlqeL

33

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



(speaJ aAljejussaIdal 0> pUB BOUBPHUOD %GE> YIM %L 0> UOIOB.) JUBINW 8|qeloslsp = beg-wy| ‘suoioeal 0gG| 1SES] J8 Ul UoieD

ewse|d Jo [W g woly payn|d YNJ dY} JO UOIOBI) B} SE Paje|ndjed ‘aWN|oA SAI09Y4 aU} Sejedlpul pazAjeue ewseld Jo aWwn|joA

we aARIsod ou = YD dp) perodlep jou = AN
Burouanbas deap uooldwe pabbe} = bag-wy |
HOd [eNbIp = ¥OdP

(g uox3) e6d L 09’82 T7'65881 002 bag-wyL 209 G8Y z 0€

(G uox3) eGd1L 8G'vlL 89'88YY 002 bag-wy| 182 zL I (0}

(8 uox3) €5d1L €e'e 167181 002 bag-wyL 8'0. 4 4 62

(8 uox3) €6d1 8€'S 10'962 002 bag-wyL 615 0 | 6¢

(£ uox3) e6d1L ¥2°0 05'sel 082 HOdp 8'G5. 0 9 8z

(£ uox3) €6d1L el GE'¥S 082 ¥OdpP zeee 0 S 8z

(£ uox3) €6d1 €T 76'95 (0747 ¥Odp z98l 4 v 8z

(£ uox3) €Gd1L 510 88'¢ 095 ¥Odp £vel 0 € 8z

(£ uox3) €6d1 91’0 88'¢ 095 ¥Odp 99yl 0 G 8z

(£ uox3) e5d1 ¥S'e 0.'801 095 ¥Odp 0'v62 I I 8C

(G uox3) €6dL 8€'6C 90°¢sel 002 bag-wyL 185 14 € Vi

(G uox3) €6d1 zLel €1°6291 00z bag-wyL ¥'G9 9L z 12

(G uox3) €5d1 vyl 28601 002 bag-wyL 1'99 8 3 12

(1z uox3) voeid S9'L 008 002 (G uox3) eGdL oLl Ly'Ge 002 bsg-wy| 605 0 € 9z

(12 uox3) voeMid an an 002 (g uox3) e5d1 €80 65'62 002 bag-wyL 10€ L z 9z

(L2 uox3) voeMid aN an 002 (g uox3) e5d1 an aN 002 bag-wyL 8'9¢ 0 I 9z

(G uox3) €6dL 120 L6l [ HOdp VYN 8 ! 14

(¥ uox3) €6dL 0z'8 0L'€812 002 bag-wyL 799 VN S ve

(¥ uox3) €6d1 aN aN 002 bag-wy| 99/ L 12 74

(¥ uox3) €GdL 09'S 65°LES 002 bag-wy| 7085 zie € 74

(¥ uox3) €6d1 S6'0 8Z'6l 002 bag-wyL gele s z ve

(¥ uox3) €5d1 09'L 6e°LL 002 bag-wyL 8Ll €01 I ve

(8 uox3) €6d.L 820 Syl 002 (12 uox3) voelld Se0l SLEYS 002 bag-wyL 1829 2L 9 €C

(g uox3) €5d.L an aN 002 (1Z uox3) voesild 59, ¥5'GLS 002 bag-wyL 1°00L 06 S (X4

(8 uox3) e5dL an aN 002 (12 uox3) voeid oLyl LLoLL 002 bag-wyL Svv9 9Ll 14 €2

(8 uox3) e5dL an aN 002 (12 uox3) voeid se'le oLesve 002 bag-wyL 5’867 66 € ford

(8 uox3) €5dL anN aN 002 (12 uox3) voeid SLLL 11°8€01 002 bag-wyL VN 98 4 [ord

(8 uox3) €6d.L aN aN 002 (12 uox3) voeMid 08'92 €1'69€) 002 bag-wyL ¥'6€S 2L I €C

(g uox3) e6dL aN aN 002 bag-wyL 06 0 S 44

(g uox3) e6d1 aN aN 002 bag-wy| €0l 0 12 44

(G uox3) €Gd1L aN aN 002 bag-wy| G'LL 0 € 44

(G uox3) eGdL €20 5202 00z bag-wyL Sl 0 4 44

(g uox3) e5d1 £v'e ¥8'2€9 002 bag-wyL 9Ll L L @

(G uox3) €6dL o'l SL'eys 002 bag-wyL A4 8¢ 4 ¥4

(g uox3) €6d.L 0g'L 8L6YL 002 bag-wyL 902 | | ¥4

(i) pazAjeue (1) pazAjeue poyjaw ) ; )

(2) uonenpy MW_V_MM_NM;_W‘ :E«ﬂw_..ﬂwov ewse|d (1) uoneinpy hw_v_m_%.__awﬂﬂ.__”_ (lwy/seidog) vNQ12 ewse|d sisAjeue A_n:._haﬁ:v :Mw L 1ad) _o_: o

JO awnjop JO awnjop VNQaiI2 d OLD  USIA - esed

Adesayy Buunp sjaas| 9L pue ¢-G1 VO ‘YNQIO J0 uoijesyuenb [elag 4S a|qeL

34

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



juswabuelseal xa|dwod e jo Bumes ayy ul Buundoo uonsleQ,
JUBLIBA [BINIONIIS = \S

(%4 ¥'GlL L) 0l oy z9¢ (01 uox3) voeMId 9
1'€9 8Ly g€l v'e v’z zeel uoneoydwy «£-uonsieg 9
0zL Ly LGl L'y 922 €ele uoeoydwy «g-uonajeg 9
LeL zlg ZGlL N4 18l 9Lyl uoneoyldwy «L-uonsjeg 9
- - - 0l 92 6'92 (1.z uox3) voeid €
- - - 86 9/ oozl uoneoyldwy uoyjeoo|suel| €
- - - Sy z8lL 9'€Ge uoeoydwy uoISIoAU| €
S HSIA ¥ USIA € USIA ZUSIA L USIA Jown} Arewg uoneueA jaquinu Adoy  As/uoneIniy ou ase9y

(%) ewseyd uj abejuasiad jueinpy

a|dwes awes ay} u] suopejnw juiod pue sjueLieA [einjons jo ewseld ul abejuadiad Juelnw jeuonoeld :GS ajgeL

(%) Jowny Krewnd ui
uonoely aj9|je Jueniy

35

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



09 01vO0099VOVIIVYOLYIODODD D1IVIDIDOVOOIIVVYOLYIDDD O1VO1919VvOJL1019VO 9191VOVIOVYVOVLIOVOOL L uox3 €4d.1l 8¢
09 OVVIOVILO0919VI999991L OVVIOVILOD909VI999991L OVOLO1VIO9D1VOOVIOL O9OVOVOLOVOOVVYOVLIOL G uox3 €6d1l °14
09 0091VI1vO9DII1D 091VIO1199301D 999IVIDLIILIDOVIOVVLOLOLY O991VOOVOLOOIVOLIVOLIDL L UuoX3 €8dl

95 VOOVOOVVLOVOLYVYVYOL OVOOVIOVOLOVILVYVYVYOL 1vVOO1OVOLOLOOVLIOVOOVLLLIVO 10101001VOVOIVOVLIOLLIVYOO (Ol uox3 YOeMId 8l
95 VOOVIOVVLOVIOLVYVVYOL OVOOVIOVOLOVILVYVYYOL 1vOO10VOLOLOJVLLIOVIOOVLLLIVO 10101001VOVOIVIOVLIOLLIVYOO (0L uox3 YOeMId 145
09 91vO119vI010D 091vO119900100 1v09100119VIVVIOLO1IVOVLIOVVYO OLVOLVOLO19VOIL1D19VOOL L uox3 €6d1L ol
95 VOOVIOVVLOVIOLVYVVYOL OVOOVIOVOLOVILVYVVYOL 1VOD1OVOLOLOOVLIOVOOVLLLIVO 10101001VOVOIVIOVLIOLLIVYOO (L uox3 vOoedid 6
09 010100990090 010101992090 O1911191909199VOLLL 1011100001099VO199 g uox3 €4d1l 8
09 1991vO190VO9OLVOL OLVOVIOOLVOLVVOLVVVO O1VVOOLVOVVOOLOIOLIVVLIIIOL VVOLVOLLIVIOVOOLLIOO9OVOVY g uox3 YOeMId A
95 VOOVIOVVLOVIOLVYVVYOL OVOOVIOVOLOVILVYVVYOL 1VODLOVOLOLOOVLIOVOOVLLLIVO 10101001VOVOIVIOVLIOLLIVYOO (L uox3 vOoedid 9
9§ VOOVOOVVLOVOLVYVVYOL OVOOVOOVOLOVILVYVYYOL 1vVOO1OVOLOLOOVLIOVOOVLLLIVO 10101001VOVOIVOVLIOLLIVYOO (Ol uox3 YOeMId S
09 Ol9OVLIVI1IVOIVOL1O10V O19VIOVLLIVO1VO1O1OV 09191VVOI19911VIO1VVD 11vO911099910VOOLIVL ¢ uox3 90V0VVIM

09 091vOOVOILLIVOVO 091900VO01L1VOVD J1VOOVOLOLO11009VVOOO 1VVYVOOLVYVYVOLVLOVIOOVIOVOVD G UOX3 LZIANALZ

09 1V101911vVO101VOVYOL V101911vVOJ01VOVYOL VOLVOOLLIODLLIVOVVVVLIVYVLOD 09OVVOVOVOVYOOIVVYIOIOVL 6 Uox3 13N

09 V1OVOO191090011vVL V10900191090011V1D VVVOVOVOVVOOVVVVIVVIOVVYOOLIOV LOIVIOIVOVOLOLVOOVVVOVIVIVOLVYVYY € UoX3 [AZel0]]

09 00VYV190900101V O0VVO90920101 11091910910VOVLOLD009 1VO10919VID009LLIOIVIVO uox3 viao

95 VOOVIOVVLOVILVYVVYOL OVOOVIOVOLOVILVYVVYOL 1VODLOVOLOLODVLLIOVOOVLLLIVO 10101001VOVOIVIOVLIOLLIVYODO (L uox3 vOoedid 14
09 1991VvO190VIOLVYOL OL1VOVOOLVOLVVOLIVYVYVO O1VVOOLVOVVOOLOLOLIVVLLIOL VVOLVOLLIVIOVOOL11099VOVY |¢ uoX3 YOeMId

95 VOOVIOVVLOVIOLVYVVYOL OVOOVIOVOLOVILVYVYVYOL 1vOO10VOLOLOJVLLIOVIOOVLLLIVO 10101001VOVOIVIOVLIOLLIVYOO 0L uox3 YOeMId €
09 01vO2099VOVIIVVYOLYIOODD O1VIDI99VOOIIVVYOLVIOOD O1VO1919VIJL1O19VO O191VOVIOVVOVIOVOOL /[ uox3 €6dl 4
09 91991vOLLOVIDIVOL O1VOVOOLVOLVVOLIVVYVO OLVVOOLVOVVOOLOLOLIVVLLIOL VVOLVOLLIVIOVOOLLIOO9OVOVY | ¢ uox3 VOoedId 3
wy] (Wv4) Z @2qoud (X3H/DIA) | 3q04d Jawid asianay Jawnd piemioy uox3 aue ‘ou ase)

suonejnw d13ewos Jo uonesyiuenb 1oy sAkesse Yyod [enbip Jo saqoid pue siswilid :9S d|qeL

36

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



uoneoyldwe yym pajeloosse juswabuelieal xa|dwoo e jo Bumes ul Bulinooo uonejeds,
BNSSI} USZ0J) YSal) = 44,

VOVIOVLIOLLIVVILDLIDIDDVY 1VOVLLIDLIIODOVILIIIIDIVOVVYVYIL Z-uonejeQ
91199VOODLLIVIII09D1 VOV LD LOVOVYOLOOVID L-uonele@ 6T
OVOOVOOLIVIVOVOOVIOODL YVYVOLLOLIVIVIIIVYVYVODIDDD uonsieQ (T
0101090VVYVOOVILl1OVOl OOVLOLO1IVVOLVVOLOIVIVVIOVOL uoneoojsuel| €T
DIOIVOOLIOVVYVYVLOODILLL 1VVYVYVLOIDDOVIOIVOVVYIID uonsieQg 4"
VVVOLVOL1VOOVIVOVVYVOVILVYVYY VOLO191VOLIVO1D109109 uoneoojsuel| 11
O11IVIVO19991902VOVOL VYOVIOVOIOVOIOLLIVOLIOVODD uonsieg L

1OVOLVODLIVODLDDOVIOLIODD VOVVLIVOLVYVYVIOD100910119 xg-uonsjeq

OVVOVVYVOILIDVOLODDVI 10010011010VL1IO9VIOVIODLL xg-uonsjaqg
V.19OVO91VOOVVLIVIDODDD 1VIOVLILII19D0999191VID «L-uonsieq 9

O0191019991VVVVVOLVOVIVIY  VOLVVVILVIOOVVLLIVIVVLOOLIVVYVVOL uolisisAul
OVVOLLOVVYVVOVLIOLODOVVYVIVO VOVLVLOVVVLIVVYOVOVOLOLIVOLDD uoneoojsuel | €

adA
Jawid asIanay Jawnd piemiod EwEwm:wtmwm_ ‘ou ase)

sjuelIeA [RIN}ONJ)S JO uoljesyjuenb Joy sAesse y9d [elbip jJo siawid /S ajqeL

37

Supplementary Appendix

Dawson, Tsui et al., N Engl J Med 2013.

Foresight EX1117
Foresight v Personalis

IPR2024-00170



References

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

Eisenhauer EA, Therasse P, Bogaerts J, et al. New response evaluation criteria
in solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer
2009;45:228-47.

Forshew T, Murtaza M, Parkinson C, et al. Noninvasive identification and
monitoring of cancer mutations by targeted deep sequencing of plasma DNA. Sci
Transl Med 2012;4:136ra68.

Li H, Durbin R. Fast and accurate short read alignment with Burrows-Wheeler
transform. Bioinformatics 2009;25:1754-60.

Wong K, Keane TM, Stalker J, Adams DJ. Enhanced structural variant and
breakpoint detection using SVMerge by integration of multiple detection methods
and local assembly. Genome biology 2010;11:R128.

Wang J, Mullighan CG, Easton J, et al. CREST maps somatic structural variation
in cancer genomes with base-pair resolution. Nat Methods 2011;8:652-4.

Curtis C, Shah SP, Chin SF, et al. The genomic and transcriptomic architecture
of 2,000 breast tumours reveals novel subgroups. Nature 2012;486:346-52.
Umetani N, Giuliano AE, Hiramatsu SH, et al. Prediction of breast tumor
progression by integrity of free circulating DNA in serum. J Clin Oncol
2006;24:4270-6.

Lo YM, Chan KC, Sun H, et al. Maternal plasma DNA sequencing reveals the
genome-wide genetic and mutational profile of the fetus. Sci Transl Med
2010;2:61ra91.

Mao F, Leung WY, Xin X. Characterization of EvaGreen and the implication of its
physicochemical properties for gPCR applications. BMC Biotechnol 2007;7:76.
Wang J, Ramakrishnan R, Tang Z, et al. Quantifying EGFR alterations in the lung
cancer genome with nanofluidic digital PCR arrays. Clin Chem 2010;56:623-32.
Lo YMD, Lun FMF, Chan KCA, et al. Digital PCR for the molecular detection of
fetal chromosomal aneuploidy. Proc Natl Acad Sci U S A 2007;104:13116-21.
Yung TK, Chan KCA, Mok TS, Tong J, To KF, Lo YMD. Single-molecule
detection of epidermal growth factor receptor mutations in plasma by
microfluidics digital PCR in non-small cell lung cancer patients. Clin Cancer Res
2009;15:2076-84.

Tsui NB, Kadir RA, Chan KC, et al. Noninvasive prenatal diagnosis of hemophilia
by microfluidics digital PCR analysis of maternal plasma DNA. Blood
2011;117:3684-91.

Zhou W, Galizia G, Lieto E, et al. Counting alleles reveals a connection between
chromosome 18q loss and vascular invasion. Nat Biotechnol 2001;19:78-81.

Bhat S, Herrmann J, Armishaw P, Corbisier P, Emslie KR. Single molecule
detection in nanofluidic digital array enables accurate measurement of DNA copy
number. Anal Bioanal Chem 2009;394:457-67.

Diehl F, Schmidt K, Choti MA, et al. Circulating mutant DNA to assess tumor
dynamics. Nat Med 2008;14:985-90.

Efron B, Tibshirani R. An introduction to the bootstrap. . 1993.

Andersen PK, Gill RD. Cox's regression model for counting processes: A large
sample study. The Annals of Statistics 1982;10:1100-20.

Therneau T. A package for Survival Analysis in S. R package version 2.36-14.
2012.

Harrell Jr FE. rms: Regression Modeling Strategies. R package version 3.5-0.
2012.

Dawson, Tsui et al., N Engl J Med 2013. Supplementary Appendix 38
Foresight EX1117
Foresight v Personalis

IPR2024-00170





