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The Promise of Precision Medicine: Sequence, Stratify, Match

TARGETED 5
“ CHEMOTHERAPIES ERAPIES
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Target population Large: unspecified Medium: sub-group
Breariesfes Histology, Single disease marker,
9 no specific biomarkers . eg., EGFRor BRCA1/2

: Targeted agents, systemic
Treatment One medicine fits all chemotherapy
. (e.g., Platinum agent for BRCA)

PERSONALIZED
S TREATMENTS
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Small: individual patient

Histology, many disease
specific/ agnostic markers,
DNA / RNA sequencing

Personalized treatments based
on patient-specific alterations
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Origins of current day precision oncology
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Assessment of matched ‘

therapies guided by
molecular profiling

Change in tumor size, %
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1. Von Hoff DD, et al.,. J Clin Oncol. 2010 Nov 20;28(33):4877-83; 90
2. Tsimberidou A et al., Clin Cancer Res 2012;18:6373-6383.
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Precision medicine approach
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Precision medicine approach

UMBRELLA

One histology -
different genes
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Precision targeted therapies are effective in 30% of patients

Analysis of 85,000 patients in Phase 1/2 clinical trials

Pooled Analysis Meta-analysis

RR ImPFS mOS § RR fmPFS mOS

Worst outcome
— ARMS type (mos) (mos)
Non-precision 25 8.3
targeted
Cytotoxic 3.3 9.3
Best outcome Precision targeted 6.1 13.7

Schwaederle et al., JCO, 2015; Jardim et al., JNCI, 2015; Schwaederle et al., JAMA Oncology, 2016.
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0 Challenges to
Current Targeted

Therapy Approach

Tumor Co-genomic

Heterogeneity Alterations
(Malignant

Snowflakes)
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Most tumors are highly heterogenous

SPATIAL HETEROGENEITY TEMPORAL HETEROGENEITY

( N\

Brain metasta3|

Lung metastasis

\

Liver metastasis

.

Uneven distribution of

subclones across
different regions of the
primary tumour and / or
metastatic sites

oo

Bone metastasis

J

Natural progression
or selective pressures
created by clinical

interventions lead to
variations within
lesions over time

Initial tumour evolution

Heterogeneity before first line Tx

First line Tx

Resistant sub-clone

Relapse

Heterogeneity after first line Tx
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Number and position of table legs predicts ability to collapse

Table = Tumor
Leg = Genomic alteration
Position = Relative function
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Theory of a patient-centric trial (N-of-1)
Drug A Drug E

l Drug A l

Strategy: Genomic,

hormone & immune PATIENT 2 =

marker matching for

each patient with MARKER: A, E,

customized
combination therapy

——

g PATIENT 1

MARKER: A, ,C

Drug C

Sicklick JK, et al. Nat Med 2019; 25:744—750; Clinicaltrials.gov NCT02534675. UC San Diego Health



I-PREDICT: Investigation of Profile-Related Evidence
Determining Individualized Cancer Therapy

~N
& R Pl: Jason Sicklick, MD, FACS

Study novelty . Professor of Surgery
* Patients with lethal malignancies (>50% 2-year mortality) Division of Surgical Oncology
* Customized combinations
Activation date: February 13, 2015 Co-Pl: Razelle Kurzrock. MD
Consented: N = 149 Professor, Med Coll Wisconsin

Treated: n = 83 (55.7%) CMO of WIN Consortium

Matched therapy: N = 73 (49% of total; 88% of treated)

J

Treatment decisions guided by:
FoundationOne®”, including TMB and MSI,
FoundationOne®Heme, FoundationACT"" (ctDNA) and IHC
for PD-1 / PD-L1
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I-PREDICT study protocol

H 2 1 Prior treatment
Temporal heterogenelty + metastatic or unresectable disease

r A ‘

° Consent

Comprehensive genomic profiling

Initial tumour evolution

Alteration identified No alteration identified
0)0
] First line Tx Study Committee (or MTB) Treating physician’s choice of
® <— Tx failure recommend matched therapy traditional systemic chemotherapy

___________________ Treating physician chooses

:I | Evolution of tumour heterogeneity | treatment regimen
e (matched or unmatched therapy)
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Previously treated cohort & molecular pathways targeted

Consented patients (N) 149
Treated patients (N (% of consented patients)) 83 (55.7)
Patients with 21 matched treatment 73 (49.0)

Age (median (95% ClI, range))
Sex (N (%))

Women 55 (66.3)
Men 28 (33.7)
Tumour type (N (%))
Gastrointestinal and hepatopancreatobiliary 35 (42.2)
Gynaecologic 14 (16.9)
Breast 12 (14.5)
Central nervous system 6(7.2)
Genitourinary 3(3.6)
Head and neck 3(3.6)
Lung 3(3.6)
Other 7 (8.4)
Median number of prior therapies in the metastatic 2(1-3)

setting (median, IQR)

Number of total genomic alterations 5(1-19)
(median, range; VUS-excluded)

Number of administered drugs (median, range) 2 (1-5)

62 (59-65, 21-86)

Other PTCH1 RET

EGFR 1.3% 0 6% 0.6%
Oestrogen receptor 1 9%

3.9%

BRCA complex

3.9%
HGF / MET pathway MAPK pathway
3.9% 14.3%

Cell cycle regulation
4.5%

Beta-catenin pathway

4.5% Immune checkpoints

14.3%

FGF / FGFR pathway
9.7%

PI3K pathway
10.4%

ERBB pathway
12.3%

)
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Matching score*

For example: Gallbladder cancer

T Standard of care
BRCA2 N319fs*8 - Cisplatin (Gemcitabine)

PIK3R1 splice site 1300-11_1308del20 and PTEN V45fs*7
1/3 = 33% Matching Score

BRCA2 N319fs*8 - Carboplatin

PIK3R1 splice site 1300-11_1308del20 and PTEN V45fs*7 - Everolimus
3/3 = 100% Matching Score

# Alterations Targeted
# Total Alterations

= Matching Score (%)

* Adopted from Wheler JJ, et al. Cancer Research 2016; 76:3690-701.
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I-PREDICT: Higher matching scores resulted in better outcomes

4 p=0.028
100% A PFS 1 > @

g 7o - = R cr ) T
S SD 26 months
g 2 .
®  50% - SD <6 months PFS?/ Ratios
(o} PD P=0.026
“6 100 7 .
°\° 25% | 90 | .
£ =01 36.6%
B 70
0% . o 60 -
> 50% < 50% g =500
Matching score ;g 30 |  <13(%)
20 -
10
0
>50% <50%
Higher matching score (> 50%) translated into Ne2o T ag
significantly better ORR (45%), PFS2/1 Ratio y

Sicklick JK, et al. Nat Med 2019; 25:744—750; Clinicaltrials.gov NCT02534675.
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I-PREDICT: Higher matching scores resulted in better outcomes

( = 0.028 ~ L= Matching score > 50% (N = 28): median 6.5 months (95% Cl 3.2 - 9.9\)
100% p i Matching score < 50% (N = 55): median 3.1 months (95% CI 2.5 - 3.8)
° 10
M PR/CR 2 08 p =0.001
L 75% S = 06 - HR = 0.40 (95% C1 0.23 - 0.71)
GC, SD 26 months s
]
— o 04
"g 50% - SD <6 months = s
— PD '
o 0.0 B T T T T T T
2 25% A 0 5 10 15 20 25
Progression-free survival (months)
0% . L Matching score > 50% (N = 28): median not reached
> 50% <50% Matching score < 50% (N = 55): median 10.2 months (95% CI 4.3 - 16.0)
- 10 —
Matching score >o08 - jL_‘_‘Hﬁ p =0.046
= HR = 0.44 (95% C1 0.19 - 1.01)
o 06 —
3 04 -
s 0
o 02
Higher matching score (> 50%) translated into 00 L, . . . . . .
. r 0 5 10 15 20 25 30

Sicklick JK, et al. Nat Med 2019; 25:744—750; Clinicaltrials.gov NCT02534675.
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Can we improve upon I-PREDICT disease control rates?

Temporal heterogeneity

-

Initial tumour evolution

Treat patients first-line

before heterogeneity occurs
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I-PREDICT: Higher matching scores resulted in better outcomes

( 4% 10

Matching score Median PFS time (95%Cl)
I cr — 260% (N=27)  11.6 months (1.6-21.6)
B PR 08 — <60% (N=49) 2.8 months (1.8-3.8)
[] SD 26 months 06 Log rank test P = 0.008
[ SD <6 months E HR (95%Cl) = 0.45 (0.25-0.83)
28% I FD 0.4
0.0
I I T T T T T
MS 260% (N=25) MS 1-59% (N=23) Unmatched (N=20) 0 6 12 18 24 30 36
DCR 68% (N=17) vs. 39% (N=9) vs. 20% (N=4) Months from treatment start
1.0
Matching score Median OS time (95%Cl)
== 260% (N=27) 18.7 months (not reached)
MS 260% vs. MS <60% P =0.005 08 — <60% (N=49)  11.6 months (5.6-17.6)
MS 260% vs. MS 1-59% P=0.08 06
MS 260% vs. Unmatched P =0.002 P
MS 1-59% vs. Unmatched P =0.20 .
27 ktest P=0.053
I - o 0g rank test =0.
Higher matching score (260%) translated R (95%C1 =051 025:.02
0.0
~ ~ L = T T T T T T
into significantly better response, PFS and A
Months from treatment start

OS in treatment naive patients

Sicklick JK, et al. Genome Med 2021; 13:155; Clinicaltrials.gov NCT02534675.
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Better Outcomes with Better Matching Scores

-

° Poorly matched \
Unmatched chemotherapy (0%) @ ° @ combination therapy (33%)
® (more and bigger # better)
:;..'o ’ / =
/ ® /ﬂ
Targeted combination
Targeted monotherapy (33%) therapy (100%) =
= /a
/ ?’
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Promise of Precision Medicine in GIST

TARGETED TAILORED E PERSONALIZED
THERAPIES THERAPIES TREATMENTS

MMMMM teeteeted teeteeted
peeeeeeet tbbbbbded | tetbebbEE
MMMM@ teeeeeent  teettthie

Target population GIST: unspecified : Medium: sub-group Small: individual patient

Single gene DNA sequencing
: KIT exon 11 & KIT exon 9 :

Diagnostics KIT and DOG-1 IHC

DNA & RNA sequencing

Treatment Imatinib Imatinib 400 mg vs 800 mg

GIST NCCN Guidelines. 2022.

UC San Diego Health



Patient-Centric (N-of-1) Treatment for GIST

Imatinib Drug E
| .

Strategy: Molecular
and immune marker GIST 2
matching for each patient MARKER: D, E,
with customized
therapy combination

GIST 1
MARKER: KIT,

, C

Sicklick JK, et al. Nat Med 2019

Drug C
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Patient case: BRAF V600E mutant GIST

FEBRUARY 2007 (WEEK 0

-

* Treatment with dabrafenib

Falchook et al., Oncotarget 2013
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Patient case: BRAF V600E mutant GIST
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FEBRUARY 2018 (WEEK 0)

* FDA-approved treatment: dabrafenib + trametinib

Cell Proliferation )

Kato et al., Clin Cancer Res 2021

L
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Patient case: BRAF V600E mutant GIST

NEXT GENERATION SEQUENCING

BRAF VV600E
CDKNZ2A p16INK4a splice site 150+1G>A

@l E2F || RB

CDKN2A/B

. L Palbociclib
CyclinD | CDK4/6 II- Ribociclib

8

CyclinE1 | CDK2 H— MK-7965

Kato et al., Clin Cancer Res 2021
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Patient case: BRAF V600E mutant GIST

APRIL 2018 (WEEK 8/0)

( N 4 )
* Dabrafenib + trametinib + palbociclib

[P D 0090909090900 . Y N PR

) U

Kato et al., Clin Cancer Res 2021
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Lessons

Learned

Single agent matched therapy is often inadequate
to treat many lethal cancers

A 4

Multidisciplinary MTBs are crucial for
implementing an effective precision oncology
program

~

Combine genomically targeted therapies,
immunotherapies, traditional chemotherapies,
and hormone therapies

A 4
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