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Pancreatic Cancer

e 3rd cause of cancer death (2" within a decade)

* 5% alive at 5 years

e Average survival ¥6 months

* 90% die within a year

e Surgery only cure (~20%)

* Mortality not significantly changed for 50 years

e Chemotherapy modestly effective — but some
significant responses in undefined subgroups

* Majority metastatic — chemotherapy and targeted
therapy. However therapeutic development has
been challenging

JLDRECISION | -3 cancen
ANANCOo | A frsesc



“Precision Medicine”
— Matching the Right Treatment to the Right Patient

e Cancer subtype responds to treatment ‘X’

* Patients
TEST
* Drugs
* Selection biomarker
* Molecular assay

1 2 3

25% 18% 12% 6%
response response response response
AVOID

Toxicity, delay, cost
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Challenges of Therapeutic Developments in PDAC

Not enough patients
= relatively rare cancer, but high mortality
= Rapid deterioration of PS
= Need collaboration/consortium approach

No drugs made specifically for PDAC
= (Apart from PEGPH20)
= Need to “repurpose” or “rescue”
= Need to make PDAC “attractive” investment for pharma

No strong well validated biomarkers
= Needs better understanding of molecular pathology
= Needs stronger pre-clinical evidence (clear line of sight)
= Needs novel clinical trial design to seek signals

No molecular assay made specifically for PDAC
= (Apart from HA)

= Need custom build
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Transforming
research and treatment
proaches

for Pancreatic Cancer

PRECISION-Panc
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Precision-Panc UK (Global)

Dynamic therapeutic development platform taking advantage of a continuous loop
of discovery, learning, refinement, and implementation

DISCOVERY

Well-annotated, deaply molecularly characterisad
patiant cohorts to define:
fiowe! Fathophysiology;
Biospecimens: Therapeutic Targets; C:I'Ir?.FE-EH Features; Actionabie
Tumsurtissue  Saoments; Siomarier Discovery, Resistence Mecha-
Blood nisms; Clonal Evolution, Predisposition;
Next Generation Molacular Taxonomy

,,..,,,.,d.ﬂﬂfgﬂfﬁﬂ Enabling Dala Access and Analysis
Organaids for Researchers from all backgrounds Prioritised
Patient-derived cell [ines (PDCL] Stfateg Bt
CLINICAL PRE-CLINICAL
DEVELOPMENT DEVELOPMENT
Mext-Generation Model Systems
“Find the Trial for the Patient” il ““jﬂf:ﬂ‘:"':ﬂ
from a suite of clinical trials Therapsutic Taﬁim
Bismarker Development
“Master Protocal” for Clinical Testing of
MDIE&"W DHm&_ThnraperHtic. bk A platform for capturing, assembling
and Biomarker DiscoversiDevelopment combining, analysing and visualising'dala

Pre-clinical Platform
af Evidence

N "
= Accelerating
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Precision-Panc Master Protocol

Suspected Known
Pancreatic Ca Pancreatic Ca

Consent 1

Screening +/- Tumour Biopsy Consent < -

Contact CTU to obtain Precision-Panc ID

Diagnostic & i Research Biopsy
Research Biopsy Tt if Diagnostic Bx o
not Suitable

Pancreatic Ca
Confirmed
¢ Consent 2

Master Protocol & Molecular Profiling Consent -~

Blood draw for
normal genomic
DNA

* Just once during
any patient contact
episcdes

emmesmmrmm—m e e —m e e maacaa=d

Contact CTU for Master Protocol Registion

NO
C Molecular Profile |_ _ _ | Option to re-biopsy

Clinical Cl: Juan Valle
Translational Cl: David Chang ( PRIMUS j
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The Master Protocol: what does it do

Confirmed or Suspected
PC patients

Screening

Biopsy

Molecular Profiling
Follow up.....

~
-~
~
-~
-~
~
-~
-~
-~
-~
—~—
-~
~ -~

» SOC

PRIMUS XXX PRIMUS YYY PRIMUS 777

Lots of opportunities for complimentary, non-competing trials
Therapeutic and biomarker development
A platform for all to use
Pharma & industry buy ins

¢ - ———

s Adjuvant : ..
J Biomarker validation/development....



Molecular Profiling

Harmonised molecular profiling platform designed specifically

for pancreatic cancer

Clinical Sequencing (real time) Tes\(/evaécsh Sﬁgger;cmglébatched)
1) GPOL Clinical Cancer Genome ) (W possible) :
2) Transcriptome Sequencing

2) Integration with histopathology 3) Liquid biopsy (Manchester)
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Assay design: platform selection

Targeted capture sequencing is the platform of choice
for a clinically-focussed assay

prm—
Variant type Amp | TCS WGS  WES
Sequence level, coding Yes Yes Yes Yes
Sequence level, non-coding Yes Yes Yes No
Copy number changes, gene level t Yes Yes Yes Amp: amplicon-based sequenC{ ng
TCS: targeted capture sequencing

Copy number changes, chromosome level No Yes Yes Yes WGS: whole genome sequencing
Tumour suppressor inactivation No Yes Yes No WES: whole exome sequencing
Regulatory region disruption t Yes Yes No
Gene fusions from DNA No * Yes No
Mutational signatures No Yes Yes *

Genomic assay requirement TCS WGS WES

Detect clinically significant events Yes Yes No

Real-world compatible (FFPE, low input DNA/tumour cellularity) Yes No t

Cost efficient (data production, analysis and archiving) Yes No t

Clinically meaningful turnaround time (sample to report) Yes No No
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Clinical Cancer Genome

* Bespoke design for PDAC
e Agilent baits

* lllumina sequencing

* ~ 300 - 500X coverage

POL:E

2. TCS delivers high quality data on all classes of clinically-relevant alteration

Targetable mutations Copy number variants

Gene fusions

Microsatellite instability

— — = et a4l OO POODOD

i1 { el A o SOV OO
Mutation burden TSG inactivation HR deficiency Resi'stance variants
14 4 . ? I A M M m‘ > 1 (s

3. Assay content informed by expert data analysis & curation

Intarnational

Cancer Genomae = ™
W Consortium ih"l'l_-.{-i
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Susie Cooke, Philip Beer
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Iterative

SN

redesign

New genomic datasets
are analysed by GPOL
experts to inform regular
updating and redesign.
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Tissue: Why EUS-guided biopsy?

 There is always a primary to biopsy (any clinical stage)

e May select patients with low volume metastatic disease (better
PS)

* Same setting as ERCP

e (Can biopsy some of the liver and nodal lesions at the same time

e Additional research samples can be obtained at the same time

* If we can sequence this, should have no issues with perc biopsy

* Enables precision medicine approach

Stephan Colin Fraser

Dreyer McKay Duthie
T CancER RECISICON
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Study progress: low failure rate

Precision-Panc
37 Samples
i i
A

Molecular subtypes

Progmostication
Mutational Slgnatures
Therapeutic Selection

filure) A i PRECESN
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Precision-Panc Clinical Trials Lo
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PRIMUS-001: 15 line metastatic (FOLFOX-A Vs AG)
= Adaptive randomised Phase II/Ill, up to 460 patients, ongoing

=  DDR biomarker
(@el ne
PRIMUS-002: neoadjuvant (FOLFOX-A & AG) m”’”’w

= Phase ll, up to 250 patients, starts March 2019
= DDR biomarker

PRIMUS-003: 2" line metastatic (CXCR2 + PDL-1)

AstraZeneca
= Phase lb, 20 patients, complete
"  |mmune & Tumor microenvironment
PRIMUS-004: 2" line metastatic umbrella AstraZeneca

= Currently 1 appendix (2 cohorts) , 90 patients, start Q2 2019
= PARPi + ATRi combination over come acquired platinum resistance

More under plan (neoadjuvant & adj/maintenance umbrella)
= Preclinical Therapeutic Testing Board
= NCRI CSG Subgroup / Master Protocol Strategy Board



Synthetic Lethality as Therapeutic Strategy in Cancer

Functional BRCA

Dysfunctional BRCA

DMA damage inducing
single-strand brea

inhibitors

DMA damage inducing
single-strand breaks.

(" PARP
\ihhibitors

~~ Homologous
. recombination-deficient /

McLornan et al NEJM 2014
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PRIMUS-001: A randomised adaptive Phase I/l study of FOLFOX-A

versus AG in metastatic PC, with integrated DDR biomarker evaluation.

Phase Il Phase Il

Recruit

First
all- 5
COMmers Inte_r_im
S Futility
Analysis
A
15 months

Celgene

Committed to
improving the lives
of patienfs worldwide ™

\_\.

Recruit
biomarker

- Futile in |

Second
+ve only I

Interim

Futilsty_ Recruit 7
Analysis —__bmrkr +ve only /

> Final
_ Analysis
e
—— Recruit

bmrkr +ve only

. Not futile in -
Recruit . == 71
all- Second 7 bmrkr +ve Recruit Wi
NESHAER comers  jnterim and bmrkr -ve all- . A
in all- > Futility __comers [ Final
comers Analysis Futile in Analysis —.
N bmrkr +ve :
\ Not futile in all- == % \
\ . N
\ comers A\ O\
\ v O
& \‘-.
S — . \
Futile in — \
30 months bmrkr +ve | STOP
and all-comers :
Oncology Cl: Janet Graham
EY 46 months

Translational Cl: David Chang

A [RECISION | .
A ANCG- |

PR AN ER
ﬁ?&nm

Not significant in bmrkr +ve

- No phase lll indicated

Not significant in bmrkr +ve

Not significant in all-comers

- No phase 1ll indicated

Not significant in bmrkr +ve or
futile at 2™ interim analysis
Significant at 5% in all-comers

- Phase Il in all-comers indicated
(no bmrkr measurement)

Significant at 10% in bmrkr +ve
Significant at 10% in bmrkr -ve

- Phase Il in all-comers indicated
(biomarker measurement)




PRIMUS-002

r'H_PF-fECISID_N
An umbrelia phase || study examining two neo-adjuvant regimens [FOLFOX-A amnd .ﬂ.ﬁr rﬁ i AMW

im resectable and borderling resectable Pancrestic Ductal AdenoCarcinoma (PDAC),

focusing on biemarker and Houid biopsy development

Aesectable & H"""'_"""'
Eorderine Resectabie PC ezl
tUS + Biopsy
IEECE - s2eni]
FETCT

af - - === - = = = HE b
o8 100 \\

Pl CAMCER
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* DDR BM evaluation
* Clonal evolution
* Intra-tumoral heterogeneity

| gy
| o ., * Resistance mechanism
FEO, a0 TS . T PE 0, fga = 76 * g epe . . .
 PevagasTl P PS 1, Aga » 70 ) * Feasibility of liquid biopsy
FOLFOQX-Abraxang Abraxans-Gemcitabins
T NGS Characlerisation
el Camzur guno pamsl
S e e e e e e ) e - WGE
A
Cr
ELIS + Bipsy
R e e i W TR
Phass 2 T
T Lirjuend Biogry
IMRT
"
PETCT
- s
4 PR
1 kjast Dy
"r LI S—— e o] |
Surgery e s
i
Phase 1 Phase 2

Oncology Cl: Derek Grose
Surgical/Endoscopy Cl: Colin McKay
Translational CI: David Chang i

e PFA -
P s [

o
K
e

F Hi
¥ H | Chematharapy Alone

Celgene

Commitled to
improving the lives
of patienfs worldwide®



PRIMUS-004: 2" |ine Metastatic Umbrella

pre-specified target biomarker subgroup

. 2 A 2 . 2

L 2

Appendix 1 Appendix 2 Appendix 3 Appendix ...
post platinum-based
Chemofherapy Additional appendices to be added

HRRm status
I

Olaparib+AZD6738

¥

All appendices Bayesian predictive probability design, assessing response after 10/ 20/ 30/ 40 patients:
- >87% power to detect response rates of >25%, but allows early stopping if response rates are low (<10%).

- Primary endpoint: ORR

- Secondary endpoints: PFS, OS, safety

- Exploratory endpoint: correlation of ORR, PFS and OS to molecular profile and hypothesised biomarkers

Translational Cl: David Chang i 3 .
Clinical Cl: Fieke Froeling ﬁ EE'“;‘::'“;'E‘;_H PE%%N

R



PRIMUS-004 (Appendix 1)

1st Line Chemotherapy Metastatic PC 2nd Line Chemotherapy Metastatic PC
I 9 Response to Platinum
i CR | sD
PR |
% " Primary Biomarker Stratification a5 CRER RNk st
] 1. HRRm Status
. HRRm +ve
¢ 2. Best Response to Platinum i r—l
PRIMUS-001 -
(FOLFOX-A)
g _,.lI HHHm =g ul -I o
AZDGT738
/ 3
Platinum Regimen
(Nan-PRIMUS)
Y __.-'
Oncolog‘y Lead: Mairead McNamara .L?;b ~ANCER RECISION
Translational Lead: Stephan Dreyer AstraZeneca : RE

ZIEARLH A 'k_l‘ '::-%“



Precision-Panc / PRIMUS Recruitment (22 jan 2019

- Master Protocol
]

PRIMUS-001

R CANCER | PYRECISION
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Reasons for Declining PRIMUS-001 (N = 10)

2 x wanted to start chemotherapy immediately
2 x wanted Standard of Care treatment

2 x due to travel

2 x declined all treatment

1 x chose FOLFIRINOX due to gBRCA carrier

1 x chose single agent chemotherapy

AP CANCER RECISION
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Lessons Learnt...

* Be as patients and clinicians friendly as possible
= Patient pathway
0 Embed research activities into SoC
0 Shorten & simplify
O Attractive and available trial options (stages & PS)
0 Novel trial designs (adaptive with integrate biological Qs)
= Tissue pathway
0 Use “surplus”
0 Use exist structure/pathway if possible
0 Bring cyto/pathology & biorepository together
0 Clinically meaningful TAT
e Be pragmatic & realistic (clinical Vs research)
e Help each site set up (strength vs challenges)
e ldentify “champions” from each specialty @ each site
e Start small, then grow...
e Ensure “key ingredients” of precision medicine are secured
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' t]gmversuy Glasgow Precision Oncology Laboratory

Glasgow
Andrew Biankin Sar;':\h Al!lson Eirini-Maria Lampraki
\EIERENEY John I\/]arshall
David Chang Dario Beraldi ;
Susie Cooke Holly Brunton Danlel I\/IcEIroy
Giusy Caligiuri Liz Musgrove
Judith Dixon-Hughes Euan Cameron Viola Paulls Hock
Do " S Ricky Cunningham '
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Glasgow Royal
Infirmary

Colin McKay
Ross Carter
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Nigel Jamieson
Fraser Duthie
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Greater Glasgow
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Derek Grose

David Mclintosh
Abdulla Al-Adhami
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Kimberley Booth
Endoscopy staff

Queen Elizabeth University
Hospital
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Clinical Genetics lab
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GGC Biorepository
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Beatson Institute of Cancer Research
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Cambridge University
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Manchester University
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Precision-Panc centres around the UK
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Thank you for your attention
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David.Chang@glasgow.ac.uk & Judith.Dixon@glasgow.ac.uk







DNA / RNA Yield sufficient for NGS

I T
_ Size DNA Yield RNA Yield

(mean, range (ng)) (mean, range (ng))
22G 1819 (133 — 7350) 191 (30— 1187)
19G 2170 (11.4 — 6000) N/A
22G 2939 (1134 — 7595) 481 (40— 1790)
20G 1745 (290 — 4750) 18 (3.6 — 44)

Needle DNA Yield RNA Yield
Size (mean, range (ng)) (mean, range (ng))
Training set 22G 1819 (133 — 7350) 191 (30 — 1187)
(n=14)
PRECISION-Panc EUS 929G 1740 (102 — 2860) WE
set (n = 27)
PRECISION-Panc Core i
set (n = 19) Various 550 (0—-1730)
5 CANCER RECISION



The discoverable space: novel cancer genes

Current knowledge of cancer genes is close to saturation

B 20,000
10,000 |

Eﬂnﬂ ; —_— - -
3000 ||
2000

1000

a0

300
200

100
50

Undiscovered cancer genes:

* Biologically weak drives

e Too rare for prognostic models
e Unattractive therapeutic targets

Mo, ol Th pars needed o 50% power in 30% of ge

0.1 02 03 05 1 2 | o] 10 20
Somatic mutation fraquency (b}

Rhabdoc Binas Qb Ecopracmal Mkanmma
Iadulofasiona Mo uroblasioma Multiplo- myeloma Endorsinal wang. Laiic) i Mg i
Ao e i luEnis GLL CraArean Caplaieuia Ly S0
CHEnirtod Pagtibe Wkdiredes cliar Gidl ELBCL Huiged b gk Bladdir

Lawrence et al. Nature. 2014 January 23; 505(7484): 495-501

Bailey et al. Cell. 2018 Aug 9;174(4):1034-1035 : '_L.-?"ﬁ- CAMNCER RECISION
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Assay design: defining content

Commercial and LDT cancer panels show poor concordance in gene
selection, likely due to lack of objective methodologies

Panel genes overlap
m All 8 panels Panel No. of genes
m7of8 lon AmpliSeq comprehensive 409
m6of8 FoundationOne CDx 309
m5of8 Caris Molecular Intellegence 593
‘ 40f8 lllumina TSO500 523
Tempus xT 594
30f8 Dana Farber OncoPanel V3 447
20f8 MSK-IMPACT 468 468
1of8 MD Anderson v1 409

223 122
n=1,084 genes
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