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PCF-SELECT

Specific Evaluationin Liquid biopsies of
Established Prostate Cancer Targets




Our mission

We are a cancer-focused diagnostic and drug discovery, development and
commercialisation organisation that fast-tracks scientific breakthroughs for
patient benefit.

INNOVATION ENGINE ..,‘ .'.'.2. CANCER

A powerful innovation engine, built to complement
and realise the full potential of CRUK’s network of

exceptional investigators and cancer centres, and °® R E S E A RC H
~$500M annual R&D spend. 0. o, HORIZONS




Licensing Opportunity

PCF-SELECT is a comprehensive liquid biopsy assay
for treatment selection in metastatic castrate-
resistant prostate cancer (MCRPC). This bespoke
prostate cancer assay consists of a targeted
sequencing panel and tailored computational
method for sensitive detection of allele-specific
copy number changes in cfDNA, offering the full
potential of whole genome sequencing (WGS) in a
targeted panel at low cost.

We are currently exploring potential licensing
interest in PCF-SELECT.
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Prostate cancer showing LY6D (red), which is an indication that they are castration-resistance, and

DAPI (blue) - Dr Esther Baena, Lead of Prostate Oncobiology Laboratory, Cancer Research UK
Manchester Institute



Targeted therapies offer more options for ¥ cancER
MCRPC treatment
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Metastatic disease at Biochemical relapse

- Prostate cancer is the most common elelejiens after surgery/radiation
cancer in men and 2"9 most common | |

cancer overdll in the UK, and the 5th

leading cause of cancer-related death in [or

men worldwide

|
| ADT + radiation |
|
|

- Metastatic castrate-resistant prostate [ADT + ARSI
cancer (MCRPC) is a particular challenge o7 s
clinically

- Poly (ADP-ribose) polymerase inhibitors —» Metastatic castration resistant prostate cancer

(PARPi) have increased treatment options

IstLine 2ndline 3dLine
for mMCRPC patients with alterations in DNA :
repair genes (e.g. BRCA) : ARSI :
Docetaxel
+ Personalising therapy to individual patients e |
based on genomic biomarker testing can Radum 223 |
therefore be used to inform treatment CSpaieuce |
|

selection and ultimately improve care

PARP Inhibitors

Targeted therapies may be used earlier as testing is adopted
into the pathway and on the outcome of key trials



Use of tissue biopsies for genomic
biomarker testing has limitations '

Sampling solid biopsies from prostate cancer patients
for biomarker analysis is invasive, costly and can fail to
retrieve clinically relevant information and/or tissue
amenable for NGS based analysis.

1. Despite imaging-guidance, biopsy of osteoblastic bone
metastases can be technically challenging. Because of
these challenges, clinicians frequently use archived primary
tumour tissue from prostate biopsy or prostatectomy that is
years to decades old.

2. Evenin high-volume academic centres that have tissue
acquisition protocols in place, the viable tumour tissue yield
from bone biopsies for genomic assays is relatively low.

3. Moreover there are challenges with tumour heterogeneity, &
as a Sing|e Somp|e b|opsy point mqy not represent other Whole body MRI for showing mixed-type/intertrabecular
. . metastases from carcinoma of the prostate, Osaka
metastatic sites.

Lorente, David, et al. "Castration-resistant prostate cancer tissue acquisition from bone metastases for molecular analyses.” Clinical genitourinary cancer 14.6 (2016): 485-493,
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Liguid biopsy enables characterisation of
metastatic tumours

Liquid biopsy offers opportunities to non-invasively
characterize molecular features of metastatic tumours in
manner tailored to the patient.

1. Liquid biopsies capture intra-patient tumour heterogeneity by
identifying tumour alterations across metastases whose cells
have entered the bloodstream.

2. Liquid biopsies also address temporal evolution of alterations,
as repeated samples may be obtained over time without major
discomfort for patients.

3. CctDNA tumour content increases with disease progression,
making assays more sensitive & ideally suited to the metastatic
disease setting.

However, there are challenges of utilising the benefits of liquid
biopsy in some settings, including MCRPC
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Sensitive detection remains a challenge at g% g,
low cost
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- CtDNA assays have biological and technical limitations
that impact the ability to accurately stratify patients,
e.g. low ctDNA fractions limit the accurate detection of Cost " Winoie Exorme Seauencing |
copy humber changes

- Whole Exome Sequencing (WES) error rate and | dapcR |
sequencing depth are bottlenecks for detection of low-
frequency variants

«  WES is usually performed at 100 x for somatic mutation discovery,
~$500, LoD of 5-10% VAF

- 5% VAF mutation sensitivity is sufficient for many applications, but
higher mutation sensitivity is required to identify sub-clonal drug

resistance mutations and perform non-invasive tumour profiling
with cfDNA from peripheral blood samples

A

+ Ultra-deep NGS assays and whole genome sequencing
(WGS) are currently prohibitively expensive to be used \
in the SOC or t”CII Sett|ng Cost [ sensitivity trade-off for liquid biopsy panels in prostate cancer

LoD, Limit of Detection; VAF, Variant Allele Frequency; SOC, Standard of Care; NGS, Next Generation Sequencing



Current liquid biopsy tests are not optimal E@S:Efi‘gﬁz
for use in mMCRPC

- Copy number changes and/or aneuploidy are common features of mCRPC, but are challenging to
detect accurately at low ctDNA fractions

Many of the genomic alterations enriched in mCRPC involve loss of tumour suppressor genes (such as
PTEN, TP53, RB1) rather than activating events.

Loss of tumour suppressor genes can be the result of truncating mutations, gene deletions (complete or
partial) or complex gene rearrangements

- For mCRPC, there remains a clinical need to better identify patients suitable for targeted therapies
through more accurate assessment of copy number

- This would allow for the advantages of liquid biopsy tests to be realised in the mCRPC setting, and
for the improved identification of patients suitable for targeted therapies



PCF-SELECT: a bespoke prostate cancer Egs:%gﬁg

liguid biopsy assay

Consortium specifically set up to design an assay to meet these challenges, leading to PCF-SELECT -
a targeted sequencing panel and tailored computational method for sensitive detection of allele-
specific copy number changes from cfDNA

Computational method for allele-specific copy

Custom targeted sequencing panel number assessment

Reference model generation for allelic

Copy-number assessment imbalance (one-time procedure)

Beltran et al.,

Gene tion based on
abe frequency / \
&
potential clinical utility

Target genes (N=75) Control genes (N=41)

GC content + sample mean Allelic imbalance (Al) detection

1 PRI
coverage normalization

Pre-computed reference
model data retrieval
Gene-region

read-depth estimation Gene-region based
computation of Al

) |
v v

AR associated genes (N=6) Presence of Allelic imbalance

focal lesion information (B, E(Al;))
|

Gene filtering based on:
Cell cycle (N=17)

1. Distance from telomeres

Chromatin modifier (N=8)
or centromeres

Tumor content and ploidy estimation

DNA repair (N=21) :

N . Low aberration
frequency

Pathways

PI3K pathway (N=8) Log2Rgene-region TC/Ploidy correction

3. High MAF

SNPs number v

Whnt signaling (N=3)

Other (N =12) Allele-specific copy-number calls per gene-region

Design enriched for high minor allele frequency (MAF) Computational method takes full advantage of panel
SNPs. Final panel covers 116 gene-regions and spans 3.49 design to accurately assess copy number states and
Mb (113 Mb on exonic/intronic regions of targeted genes increase sensitivity of detecting imbalances in low

and 2.36 Mb on flanking regions). moderate ctDNA samples



PCF-SELECT offers potential of WGS in a 4% concen
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targeted panel, optimised for mCRPC

Designed to detect genomic aberrations informative for therapeutic selection, including drugs

targeting DNA repair deficiency, immune checkpoints and the PI3K/AKT pathway, both for standard of
care treatments and the clinical evaluation of experimental therapies.

Key advantages:

Detects a breadth of genomic alterations at
high sensitivity

Covers key mutation alteration types: short variants,
rearrangements and copy number changes across 116
recurrently aberrant prostate cancer genes and control genes,
very high coverage sequencing (1500-2000x). It is uniquely
able to detect mono-allelic deletions at high sensitivity

Computational approach to minimise false
positives

Through sequencing of a germline/normal sample the
heterozygous SNPs in the patient’s regions of interest are
determined within the context of the germline model for each
informative SNP. False positives rate <0.01%.

Enriched forinformative SNPs

Enriched for high Minor Allele Frequency (MAF) SNPs (N=27,115)
to assure the presence of informative SNPs (iSNPs,
heterozygous SNPs) in each individual.

Amenable to low input plasma DNA amounts

The assay is amenable to low input plasma DNA amounts,
10-20ng, making it applicable across the ‘early’ metastatic

prostate cancer disease setting where there may be a low
tumour content.




. 9682% CANCER

Proof of principle " " RESEARCH
demonstrated

*ieuey. HORIZONS

o TN - - ™ ™ ™

Annala e, al
POF_SELECT

Assay performance assessed on plasma samples kel 5 o
from 50 advanced PC patients T f conm - - n -
P8 i -
+ Low false positive rate i o e e rt -
Annala et al £ @ HOY —
Confirmed higher number of iISNPs improves detection of S w0 EF o - -
allelic imbalance b o
B Hombel R -
Synthetic dilutions use to evaluate performance in = A - -
detecting allelic imbalance at decreasing ctDNA fractions — FrT— Z| s - - -
able to detect signal imbalance at 5% ctDNA level O wid-Type FANGE — B
-] Urce_;ac-ln HomoDel
Sensitivity assessed through comparison of serial o oW e L
samples versus independent assay m e L R N o=
- Serial samples from three patients analysed & compared to m o N o -
results using assay from Annala et al. ' oo = =
Called by _ FF‘:“E‘; - |
At the first time point, only PCF-SELECT was able to detect s persacer 5 o - [ - u =
hemi-deletions of TP53 and CHDI1 from patient 110 which was (CancerDioow 2018) | o\ oACAT =
subsequently confirmed at time point three. PCF-SELECT R 2P —
also showed improved ability to detect known CN changes cona el s o1 - - .
in low ctDNA level sample (TP-2 of patient 134, 7% ctDNA . N . . - .
Allelic imbalance detected in serial plasma samples ) ) -
with decreosmg tumour fraction Comparative overview of somatic copy number aberrations (SCNA) calls
. . on three CRPC serial samples from patients using PCF-SELECT and an
*  PCF-SELECT applied to serially-collected samples from independent assay from Annala et al. Cancer Discovery 2018.

three patients treated with a PARPi



https://cancerdiscovery.aacrjournals.org/content/8/4/444

Detection of mono-
allelic deletions

Major advance is the novel strategy for
detection of allelic imbalance, which enables
detection of mono-allelic deletions

Assessment of allelic imbalance calls using
high density iISNPs achieves increased
accuracy and sensitivity.

The impact of the number of SNPs on allelic
imbalance detection - detection performance
decreased significantly by lowering the
number of SNPs. Moreover, independently of
the estimated proportion of tumour reads, a
higher number of SNPs led to higher
confidence in calling allelic imbalance
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SNPs used 100% 80% 60% 40% 20%
PCF SELECT

Evidence of allelic imbalance (E(AIT), y-axis) for representative
gene-regions at varying percentages of iSNPs (WCM cohort, N =
66). Lines colour shade indicates ctDNA level of the sample
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Detection of BRCA
mutations

« Tissue often fails and is
difficult to get hold of

+ Immediate opportunity
to better identify
patients with
metastatic PC eligible
for PARP inhibitors

Early indication of
response

+ Understand whether a

treatment is working or
not

+ Separate information to

PSA

+ Studies ongoing to

clinically validate

Additional
molecular data

+ More information on
mutations from tumour
samples

+ Specifically optimised
for prostate cancer
(not possible from
pan-cancer panel)

+ One test and multiple
ways to analyse the
data

Risk stratification
at diagnosis

+ Potential future
application — will
require further
validation to
demonstrate impact on
survival

Opportunity to develop first and best targeted sequencing panel specifically optimised for
MCRPC to identify patients eligible for approved targeted therapies (PARPis), with further
potential clinical applications in future.




..
es%ese CANCER

Developed by world-leading team in 7 Researc

“%yests HORIZONS

plasma DNA analysis & prostate cancer

This technology has been developed with significant
funding by Cancer Research UK, which has supported a
world leadinginternational team with deep expertise in
ctDNA diagnostic development and prostate cancer.

The panel was developed from an international collaboration Dr Francesca Demichelis
Computational Oncology Laboratory at the

between University College London, Weill Cornell, The University of Centre for Integrative Biology at the
Trento and The University of British Columbia. The research was led by~ Unversityoffrento

Professor Gert Attard’s Treatment Resistance Group at the UCL Cancer
Institute and Dr Francesca Demichelis, world leading experts in ctDNA
and prostate cancer.

Shrde UBC
s UNIVERSITY (“‘ , Weill Cornell 2= UniversiTy of
@y OF TRENTO - ltaly &) Medicine S N

*UCL

Professor Gert Attard

Treatment Resistance Group at the
UCL Cancer Institute
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« Approx. 1000 samples have been run through the assay to date and it continues to be tested in
multiple ongoing prospective trials
« 2 posters presented at ESMO October 2023
Blood based biomarkers identify metastatic castration- Dynamics of plasma tumour DNA and copy number alterations
resistant prostate cancer (MCRPC) with the greatest in metastatic castration-resistant prostate cancer patients
benefit from continuing enzalutamide beyond treated with cabazitaxel: a prospective biomarker trial
progression in combination with docetaxel: a (IRSTBO30-NCT03381326)
prespecified biomarker study of the phase 3b PRESIDE
trial (NCTO2288247)
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https://oncologypro.esmo.org/meeting-resources/esmo-congress/blood-based-biomarkers-identify-metastatic-castration-resistant-prostate-cancer-mcrpc-with-the-greatest-benefit-from-continuing-enzalutamide-enz
https://www.annalsofoncology.org/article/S0923-7534(23)03594-9/fulltext
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- Aninternational (PCT) patent application was filed in June 2022 with claims covering the PCF-
SELECT methodology (PCT/GB2022/051447) and published on 15 December 2022 as W02022/258975.

- The International Search Report and Written Opinion of the European Patent Office concluded that
the claims are novel and inventive.

- National/regional phase entry (USA & Canada) — December 2023
- National/regional phase entry (Europe) — January 2024


https://patents.google.com/patent/WO2022258975A1/en?oq=WO+2022%2f258975

Getin touch
Help us bring forward the day

hen all ) <8
when all cancers are conquere .:3..’.:. geg&ERRCH
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Olivia Edwards
Business Development Executive
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Further reading
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ABSTRACT volving DNA repair genes and consequently offered
PARP We more pan-

Sequencing of cell-free DNA (cfDNA) in cancer pa-
tients’ plasma offers a to
detect tumor cell genomic alterations to aid real-time
clinical decision-making. The reliability of copy num-
ber detection decreases at lower cfDNA tumor frac-
tions, limiting utility at earlier stages of the disease.
To test a novel strategy for detection of allelic im-
we ped a p cancer p
assay, PCF_SELECT, that includes an innovative se-
quencing panel covering ~25 000 high minor allele
frequency SNPs and tailored analytical solutions to INTRODUCTION

allelici than previ

in prostate cancer. We confirmed high sensitivity de-
tection of BRCA2 allelic imbalance with decreasing
tumor from and iden-
tified complex ATM genomic states that may be in-
congruent with protein losses. Overall, we present
a k for of allele-specific
copy number changes in cfDNA.

enable allel First, we Proihits Clcar 86 164 siiie of cancse deatli'i
iton plasma from 50 e rostate cancer is a leading cause of cancer death among
T % E S5 5 men and in the past few years studies investigating the ge-
oo We then P nomic landscape of metastatic prostate cancer have led to
of in samples with <10% tumor (1 jdentification of targetable molecular alterations, emerg-
fractions when compared againstan i as-  ing 2 , and new therapeutic options.
say. Finally, we applied PCF_SELECT to serial plasma Following the approval of poly (ADP-ribose) polymerase
il ively from three { inhibitors (PARPi) as a therapeutic option in metastatic
previously characterized as harboring alterations in- castration resistant prostate cancer (nCRPC) patients with

“To whom correspondence should be addressed. Tel: +39 0461 285305; Fax: +39 0461 283937; Email: f.demichelis@unitn.it
Correspondence may also be addressed to Gerhardt Attard. Email: g attard@ucl.ac.uk

PEACE consortium members listed in Supplementary Data.
#The authors wish it to be known that, in their opinion, the last two authors should be regarded as Joint Senior Authors
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