A comprehensive, genetic, laboratory
developed test for identifying ALL stages
of bladder cancer

GALEAS/BLADDER



Bladder cancer causes >200K deaths globally each year

| uk | _Euwope | __APAC___| __USA_

Hematuria cases* 1,000,000 10,000,000 20,000,000 9,000,000
Cystoscopies* 110,000 2,030,000 2,080,000 900,000
Bladder Cancer cases 11,000 203,000 208,000 90,000

People living with bladder cancer in the USA (compared to 371,000 lung cancer)

Of bladder cancer cases are lower grade non-muscle invasive disease (NMIBC) and
require active surveillance for 5 year to life. 70% will recur within two years.

Of cases are muscle invasive disease (MIBC) of which 50% progress/ die within 5
years.

BUT early detection can significantly impact survival

Early diagnosis results in >80% survival at 5 years compared to

<10% late diagnosis.
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Stages of Bladder cancer
Two "types” of bladder cancer (BC)

Stages

Stage T2
Stage T3

.|
Stage Tis |
Stage Ta

Higher

spreading O Grades
probability o1 well
worse differentiated
prognosis G2: moderately

differentiated

G3: poorly
differentiated

NMIBC

Tis: non-invasive
Ta: non-invasive

T1: tumor invades
inner lining and
connective tissue

MIBC

T2: tumor invades
muscle

T3: tumor invades
perivesical fat
and lymph nodes

T4: tumor spreads
to lymph nodes
and other organs

Non Muscle Invasive (NMIBC)

« Accounts for 75% of BC

- High recurrence rate (60%-70%)
- Low progression rate (20%-30%)
- High 5-year survival (96%)

Treatment : BCG/Mytomicin C

Muscle Invasive (MIBC)

« Accounts for 25% of BC
« Low 5-year survival (45%)
«  50% progression post curative surgery

Treatment : Surgery, Radiotherapy,
Chemotherapy (cisplatin), Immunotherapy
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Blood in the urine is best clinical indicator of bladder cancer

For a very long time, hematuria (or blood in the urine) has been known to be the most
common symptom of bladder cancer:

O@__a&“ﬂ |
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But hematuria can be due to many things, not just bladder cancer

For example:

A Bladder infection

A Stones in the kidneys or bladder

A Inflasnmation of the kidneys (nephritis)
A Urinary tract injuries

A Blood disorders (e.g. sickle cell disease, clotting disorders,

anticoagulant and anti-platelet drugs)

A Other causes, including less common infections (e,g. TB, schistosomiasis)

In fact only 10% of all patients presenting with hematuria will actually

have bladder cancer.
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How do healthcare providers currently identify bladder cancer?

Firstly, a simple dipstick test is most commonly used to test for two types of hematuria:

« Visible (macro haematuria)
« Non-visible (micro haematuria)

Secondly, patients are tested for a urinary tract infection (UTI).

Thirdly, patients who test negative for UTI are referred by doctors to a hematuria clinic to
check to see if they have cancer.

The current standard of care to identify cancerous cells is a visual inspection in the bladder -
an often painful, invasive, hospital-based procedure called a cystoscopy.

NnonACUS




Current UK NHS Hematuria Care Pathway*

Patient with Hematuria
(1 million patients per year)

A\ 4

[ Primary Consultation } [ Treat }

\ 4

[ No UTI H Test for UTI ]——b[ uTl }

I
v v

[ Fit bladder cancer profile J[ Don’tfltbFI)chC?]ICiclzlsrconcer H More testing J

Referred via Two-Week-Wait (TWW) Referred via alternative route

I |
v

34% of cases are HEMATURIA CLINIC 66% of cases are not
picked up through the

(110,000 patients per year) typical” cancer

TWW cancer pathway

patient profile

POSITIVE DETECTION OF MALIGNANCY

(11,000 patients per year)

NnonACUS
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Current UK NHS Hematuria Care Pathway

Microscopic (non-visible) haematuria ‘\

‘ I Treat as appropriate and retest I
? Suspicion of UTI on dipsticks t
or clinically —
SEND MSU

- NO ACTION REQUIRED
- IF high risk for urothelial cancer (SEE APPENDIX?)
I - Consider:  retesting urine

. ultrasound (Kidney, ureters and bladder)

GHREATER THAN TESTTHAN Gna ][ ReferNermROLOGY
50 years old 50 years old o —| via CHOOSE AND BOOK Macroscopic (visible) haematuria

* U&E, Creatinine, ¢GFR, glucose || « U&E, Creatinine, ¢GFR, glucose | 5| <30 y . with 52+ protein- YES

* FBC « FBC uria or abnormal renal [~ ; I Treat as appropriate and retest I
* PSA (male) * PSA (males) function - Refer UROLOGY 4

* Blood Pressure (SEE APPENDIX’) via CHOOSE AND BOOK 2 Suspicion of UTI on dipsticks

« Blood Pressure or clinically ————— @
PLUS GP TO ARRANGE SEND MSU
[ Refer viaz WEEK wArT || USS (SEEAPPENDIX) —
' GREATER THAN LESS THAN
Microscopic Haematuria Clinic 2030 years old 30 years old 30 years old || Refervia (‘:;::f; 2WEEK | | 56—30 years “0‘”
. 30—50 years old Urgent outpatient clinic * U&E, Creatinine, eGFR, glucose * U&E, Creatinine, eGFR, glucose rgent outpatient

. Co.nwlnnnn IMAGING — Urgent hacmaturia appolntsent 6o dlscnis « FBC « FBC CANCER 2 WEEK
o Urinalysis *>50yo CT Urogram +/- contrast ltiae need for further investi- « PSA (male > 40 years old) o Blood Pressure WAIT slot

* Flexible cystoscopy * <50 yo USS Plus IVU or CT Urogram gations (SEE APPENDIX') (SEE APPENDIX?)

 Urine cytology (or equivalent) without contrast if micro haematuria (SEE APPENDIX) « Blood Pressure

persistent greater than 3—6 months
F:::::::: :';'l']:f;::ym Download Fast Track Macroscopic
All investigations normal Investigations abnormal or / 2 Haematuria Proforma from Intranet Urgent Clinic Appointment
further investigation required * Consultation
1 1 * Urine cytology (or equivalent)
A I Refer via 2 WEEK WAIT I Plan appolntments for
Discharge via letter to patient and GP © Foll p advice for GP in letter - * Imaging ?USS in first instance
B: * Cystoscopy (local or general anaesthetic)

(SEE APPENDIX')

Revision Sept 2008 Macroscopic Haematuria Clinic
« Consultation IMAGING

« Urinalysis = All patients will get urgent CT scan
* Flexible cystoscopy * (70% on the same day as the clinic ) Follow-up management
« Urine cytology (or equiva- (SEE APPENDIXY) arranged by Urology.
lent)
All investigations normal Investigations abnormal or /
further investigation required

|

Discharge via letter to patient and GP Follow-up advice for GP in letter
(SEE APPENDIX**%) E:

Revision Sept 2008
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Why is the current standard of care failing patients?

I'have had bladder cancer 4 times. The cystoscopy is so invasive,

uncomiortable and embarrassing | actually dread it for weeks before.

NHS patient, commenting on a CR-UK blog post regarding
the Nonacus Bladder cancer test

A Itis at best uncomfortable, at worst painful and invasive
A Itis inconvenient as it requires a hospital visit
A It costs the healthcare provider time and money (£88M* per year in the UK)
A Is not without complications
A Sensitivity and specificity is operator dependant.
AND

A 90% of patients referred don't actually need it

* Cost of cystoscopy only (NHS Tariff £330), plus staff time and ancillary costs for £470. Does not represent the full

pathway. NONACUS




How can Doctors assess which patients
referred with blood in their urine have
bladder cancer and need surgery ...
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Molecular Triage - Reducing the Burden

*= No. of patients based on
UK figures

Patient with hematuria

Primary Consultation

Molecular TRIAGE

Urine Test

110,000*

&

Confirmed - | Detection Qf bloc!der cancer
hemotu riCI from DNA in a urine sample
110,000* *
' 110,000
Hematuria
clinic Positive Negative

11,000* =

Confirmed by

11,000* 99,000*

cystoscopy Ca. 99,000 Avoided Cystoscopies per

year (UK only)
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Introducing GALEAS™ Bladder

A comprehensive, laboratory developed, genetic test for identifying
all stages of bladder cancer from a urine sample

A

Allows patients to provide a sample in the comfort of their own home. No hospital visits,
no painful procedure.

Offers equivalent sensitivity and specificity to cystoscopy.
Reduces the number of unnecessary cystoscopies reducing costs and resource burden on clinics.

Leverages targeted next generation sequencing chemistry to accurately detect somatic
mutations from 23 genes in over 96% of bladder cancer cases.

GALEAS/BLADDER

DETECT | REPORT | MONITOR
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GALEAS™ Bladder: Performance Data

A Validated in ~770 urine samples from 3 UK clinical cohorts

A 382 positive bladder cancer cases
A 388 negative i.e. no cancer at the time of cystoscopy

100
86% 86% 75% 93%
95% 86% 66% 99% . II I I GALEAS® Bladder
89% 86% 60% 97% g B cystoscopy
3 Cytology
76% 86% 47% 96%
92% 86% 67% 97%
0
92% 86% 78% 95% Low grade Non low All grades
(Le) grade (LG)
89% 86% 83% 92%
A Figure 1: GALEAS® Bladder performance across all stages of bladder
89% 8 6% 60% 97% cancer and compared to reported sensitivity of cytology and cystoscopy.

EqQuivalent sensitivity and specificity to cystoscopy across all grades and stages.

Reducing cystoscopies by ~90%
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GALEAS™ Bladder: from urine sample to test results

The test consists of four components

Urine Collection gDNA Extraction kit DNA Library Prep and Patient Report
Device Capture kit
E:%Zug;||eb::?i?ne|:3eggge GALEAS™ Product Name: GALEAS™ Bead Product Name: GALEAS™ Blacder /F_'\:%cll;l;; Name: GALEAS™ Bladder
. i |
Product code: PRE_GAL_UCD Xtract: Urine gDNA 96 sample Product Code: Product code: NGS_GAL_GBA

Description: Urine collection in
preserver tubes for safe delivery to
lab

Steps:

1. Doctor/Clinician complete a
test requisition form.

2. Doctor/Service lab provide
patient with collection device.

3. Patient uses device and posts
preserver tubes to service lab

4. Service lab scans tube into
LIMS system and sends
sample for gDNA extraction

Product code: PRE_GAL_BXG_96

Description: Magnetic, bead-
based automatable extraction of
gDNA from urine cell pellet

Steps:

1. Service lab spins urine sample
and collects cell pellet

2. Service lab follows protocol to
extract gDNA

NB. DNA concentration and yield
must be of suitable quality to
progress to next step.

NGS_GAL_BCP_FR_96_(A B, C,D
format)

Description: Library preparation
and hybridisation and capture kits
for targeting SNVs associated with
bladder cancer

Steps:

1. Service lab prepares libraries
using extracted gDNA

2. Service lab pools libraries and
capture the targeted regions
for sequencing

3. DNA library is sequenced using
lllumina sequencers

Description: Analysis software for
generating report based on
variant profile

Steps:
1. Service lab analyses
sequencing data through

GALEAS bioinformatic pipeline
2. Positive or Negative patient
report is generated (either PDF
or JSON format)
3. Report submitted to Urologist
4. Urologist organises patient
consultation.
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GALEAS™ Bladder Urine Collection Device

GALEASYBLADDER
DETECT | REPORT | MONITOR
A An intuitive collection device

A Flat packed ensures collection device is fit for purpose and not
damaged when received by user

A Less storage and shipping space required reducing postage A
costs

A Easy assembly and intuitive use ensures good sample taking
process and return rates

Urine Collection Device

=

50ml Falcon tube

=

—
S ]

Order with test
A Dispatch to patient is responsibility of service/LDT laboratory

GALEASYBLADDER
Urine Collection Device
used for

=

LIMS tracking - Unique ID barcode on tube provides options: ‘
1. Use unique tube ID barcode and associate with patient or M,
2. Add specific patient ID barcode for sample tracking 3 @ “

Security Seal

NnonACUS




GALEAS™ Bladder: Urine Bead Xtract gDNA

gDNA is extracted from urinary cell-pellets

A Simple, magnetic bead-based protocol

A Optimised for >20ng of cell-pellet
genomic DNA

A Quick and easy workflow
A Supports manual or automated

preparation of 1-96 samples in a single
batch

NnonACUS




GALEAS™ Bladder Kit
Library Prep and Hybridization and Capture kits

A

GALEAS™ branded kits
-specific GALEAS™ Bladder only control

96 sample format only

Optimised for 20ng of cell-pellet genomic DNA

Quick and easy workflow — automation protocol available
Preparation of 1-96 samples in a single batch

Tracking SNPs and control regions included

NnonACUS



Comprehensive NGS panel

Biomarkers were identified by Dr Rik Bryan and Dr Doug
Ward at Birmingham University UK

A NGS sequencing panel that targets promoter and exonic regions
of 23 of the most relevant genes associated with bladder cancer.

A Identified by a combination of publicly available data and deep
exome sequencing
-Exome studies were performed on Caucasian populations

A The panel have been shown to accurately detect somatic
mutations in over 96% of bladder cancers in over 770 clinical
samples.

A Compatible with all lllumina sequencers
A 384 patient/sample indexes ensure that customer can use the

GALEAS® Bladder Cancer panel on the smallest to the largest
output sequencers.

AKTI

ERBB2

NRAS

BRAF ERBB3 PIK3CA

C3orf70

CDKNIA

CDKN2A

CREBBP

CTNNBI

ELF3

ERRC2

FBXW7

FGFR3

HRAS

KDMGA

KRAS

RHOB

RXRA

SF3BI
TERT (promoter)

TP53
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GALEAS™ Software — Cloud based, end to end solution for bioinformatics

A Bulk upload of sequencing data (FASTQ files) via simple
application; no minimum sample number

A Automated ‘sample to report’ analysis pipeline, requiring
no specialist training to interpret data

A Simple report — ‘Yes’ or ‘No’ to likely presence of Bladder
cancer

A Detailed report of somatic variants identified

A Report available as .pdf or .JSON and sent directly to
service lab

A Download batches of results

A Reports on failed samples

GALEAS/BLADDER

DETECT | REPORT | MONITOR

GALEAS Bladder

Patient I0: Fad ont281133.2.F08 Exdem pler B MO 31 Chnicianc Dr Bob Loblaw Customas: Nonacus
Patient Nama: fnon feon Recoivad: 20N 230G Address: Coombs Ford Patreess: Wik provddod
Dt of Birth: Protessed: 300112023 Stwmarkat

Raport Date: 041 22023 14:58. Ipswich

B plee Type: Uring Faliet IP1450R

UK

Result Summary: Positive

Apcaitie wst that, a8 EnE W, cancar wane Siected and thare is a high likelihood that canoer s
presant.

Appropriaie cirical folow up is mouined 1 oondm & dinica diagnosis.

Variant Details

e | e | w_________]
TERT NA 6%

Test Description

'BALEAS Bladider dala. genarated on cver 770 palien! uins samples, has desmnmined a Wst posiive pradicive vakss (PFY) of 87%, negathe predicihe alue (NPV) of 95%
‘and s aresitiviy of 5% for the detoct on of all siages of bladdar cancer jraf 1,2.3].

T warianis in his test hawe baor validaied 25 part of f GALEAS Bladder Triage Hasmanna iest only. Thay have not Bssn walidaled 36 prodictie markers for deease
smadfcation or o ha inkming roaim ent dodisions.

FPositive Explanation
GALEAS far trom across 23 genes. The presence of somasic varianks in hase regions in urinary DNAhas Been s hoen
> associsis wih the presence ofbladder cancer. The of som. indicains a high present.

Nogatie Explanation

AGAEAS Blasser it [ Eyiha lack o CNCOT ASSOCANed pEROMIC WNANts in he uring s ample, suggasting
the presence afbiadder cancer in unlikely Howess:, s d0es not compietely exclude he PESENCE of CANCET Row o in e ure.

Qc Status

FRES

QC Status Explanation

Tharn was suficient ad depd AO0SS F rRgions 1 comidondy sl ing 3 res ul i

Test Limitations

Thee has not been validated as predicive biomarker for disease for inkeming

Mathadalogy

DMAwaS sdmoied fom wing Sorved call pallats and colisind using ha G Kt Estractd b targat
ervichment using i GALEAS Bladder Target Enrichmant prolocol wilh sequencing perfonmed using Tlumina sequencing by synihesis chamisin.

Data analysis was peromed using he GALEAS Bladder analysis pipsling GALEAS Bladder varsion 23.12.1

References
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Workflow
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Support/Controls

LDT validation kit
A Range of positive and negative ‘non-cancer’ DNA controls

A Full workflow validation coming later
Probe for control regions

A Targeting variants with high VAF

A Included in panel design

24 tracking SNPs included in panel design
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Advantages of GALEAS™ Bladder

NOW

A NGS assay with high analytical sensitivity equivalent to cystoscopy across all stages of
bladder cancer (Other genomics tests are able to detect low grade Bladder cancer but not
high grade).

A Unlike other genomics tests, NGS panels with a wider range of markers overcome tumour
heterogeneity so you are less likely to miss a cancer.

A Automated and scalable workflow which can be run in any NGS capable laboratory
A Sample to answer solution including bioinformatics and reporting

A Part of a suite of products for oncology and liquid biopsy

And in the FUTURE, the broad range of mutations detected by GALEAS™ Bladder will allow:

NnonACUS




Future advantages of GALEAS™ Bladder

Disease stratification
A We are building the clinical evidence to demonstrate that GALEAS™ Bladder can

stratify low- and high-grade bladder cancer which will be key in improving patient
outcomes

Companion diagnostics
A Many Pharma companies are using genetic signatures to target therapies E.g.
FGFR3 inhibitors

Whole care pathway

A Bladder cancer has one of the highest recurrence rates of any cancer. GALEAS™
Bladder has the potential to be used as an alternative to cystoscopies in
monitoring patients for recurrence without changing workflows (see next slide)

NnonACUS



NMIBC Surveillance

GALEAS™ Bladder could be used to reduce the number of cystoscopies in the surveillance pathway by 46%

Discharge from Current NMIBC surveillance pathway

treatment to
surveillance W
o

O = \ / Cystoscopy
& ¥

Low Risk 3 Procedures over 5 years
Intermediate Risk 7 Procedures over 5 years
High Risk 14 Procedures over b years
Discharge from SOC Supported with GALEAS Bladder
treatment to
surveillance Molecular Surveillance with
GALEASYBLADDER I I I I

&3 - | I I I |
@ / Cystoscopy
Alternating between Cystoscopy and (o)
molecular testing (post 3 months) will 4 6 /o

reduce the number of cystoscopies by
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Circulating tumor DNA (ctDNA) guided monitoring for MIBC

The unique design of GALEAS® Bladder allows the test to be used as a blood-based test,

post surgical resection to detect circulating tumor DNA and monitor treatment response
and resistance in MIBC.

o De-escalation of adjuvant therapy post surgical o Selection of patients for immunotherapy!®.
resection in ctDNA negative patients4),
o Monitoring of treatment response or resistance.
o Earlier identification of disease recurrence or

progression.

MRD Monitoring Therapy selection Relapse

Tumor
burden

GALEASY
BLADDER

1. Ward et al. Eur Urol Oncol, 2023, Highly Sensitive and Specific Detection of Bladder Cancer via Targeted Ultra-deep Sequencing of Urinary DNA.

2. Ward et al. BJU Int, 2019, Targeted deep sequencing of urothelial bladder cancers and associated urinary DNA: a 23-gene panel with utility for
non-invasive diagnosis and risk stratification.
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Abstract
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Jround- There is an unmet need for an accurate, validated, noninvasive test for

sing and monitoring bladder cancer (BC). Detection of BC-associated mutations
ary DNA via targeted deep sequencing could meet this need.
To test the ability of mutational analysis of urinary DNA to noninvasively
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Objectives

To devop s focused panel af samatic mutstions (SMs)
peesect in the majority of urothelial bladder cancers (UBCS),
‘o investigate the diagnastic and progaostic ublity of this
panel andto compare the ientification. of SMs in wrinary
el pelet (IDNA and cell-ree (cEDNA as part of the
developmaent of & non-invasive clinical 4ssay.

Patients and Methods

A panel of SMs was validated by targeted deep-sequencing of
tumour DNA from 956 patients with UBC. Tn addition.
amplicon and capture-based targeted sequencing measured
‘mutant dllele frequencies [MAFs) of SMs in 314 urine
cpDNAs and 153 urine DNAs The associstion of SMs with
grade. stage. and clinical ouicomes was investigated by
‘univariste and multivariste Cox models. Concordance
‘hetween S detected in tumour tissue and pDNA 2nd
ADNA was assessed.

Results

The panel comprised SM in 23 genes: TERT {pmmmﬂ
FGFR3, PIK3CA. TPS3, ERCC2, RHOB, EREB2, HI

RXRA, FLFS, CDKNIA, KRAS, KDMA, AKTI, FEXW?,
EREE3, SFiBI, CTNNEL, BRA, C3070, CREEEP,
CDEN2A, and NRAS; 935-98.3% of UBCs of all grades
and stages harboured 21 SM {mean: 2.5 SMs/tamour). RAS

tations were associsted with betier averall survival
IP= 0.04). Mutations in RXRA, RHOF and TERT

romoter) were associated with shorter time 10 recurrence
IP'< 0.05). MAFs in uinery fDNA and cpDNA
were highly correlated; using » capture-based approach,
>04% af tumour SMs were detected in both cpDNA and

N

Conclusions
SMs are relisbly detected in wrinary pDNA and DNA. The
techinical capablity to identify very bw MAF: 1 essential to

invasive disgnasis and risk stestiication of UBC.

Keywords
‘mutations, diagnois, progoasis, detection, urine. DNA.
<Bladder cancer, sblcan

Introduction

Tiespite intensive reseach into biomarkers for the nan-
invasive diagnosis of urothelial bladder cancer (UBC), the
‘mainstay of detection remeins fexible cystoscapy.
Commercial urine tests exist; bowever, none have been widely

i 2919, 124:512.8¢
dyemimaices < om

accepted into routine clinical practice due 1o poor
perfomance andior paar evidence [L-3]. Many tests are
based on levels of peoteins or ENA and a5 these are not
unique to UBC ar causally linked to the disease. they tend to
Iack specifity and are ofien not detectably elevated in small
or low-grade twmours [4]. The ideal nan-invasive test should
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