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Disclosures

e COIl: I am an advisor to Helio Genomics, an early cancer diagnostics company

e | am not an expert in this area, but what follows will be my own opinionated
and relatively free-form discourse on this general topic

e |f you want to hear from some real experts:

Dr: Eric St_ahlberg Dr. Jill Barnholtz-Sloan
NCI Frederick National Laboratory NIH Center for Biomedical Informatics & Information Technology

Around the Corner: Utilizing Data to Make Advancements for Cancer
Peering into the Future for Personalized Precision Health Wed July 24 1:00 pm

Tue July 23 1:00 pm
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D’'ou Venons Nous / Que Sommes Nous / Ou Allons Nous
(Where do we come from? / What are we? / Where are we going?)

Paul Gauguin 1897
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A story about rediscovering a targeted cancer drug

e 2000: Dave Fry and Peter Toogood at Parke-Davis synthesize PD-0332991,

selective inhibitor of CDK4/6 U N

e 2003: Pfizer acquires Parke-Davis. Clinical development of PD-0332991 is de-emphasized

e 2004: A phase 1 clinical trial of PD-0332991 in patients with relapsed/refractory solid
tumors shows no major clinical responses, dose-limiting toxicity is myelosuppression
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A story about rediscovering a targeted cancer drug

e 2007: Dr. Dennis Slamon at UCLA obtains access to PD-0332991

e 2008: Slamon’s Translational Oncology Research Lab analyzes
PD-0332991 in a panel of >600 biochemically and genetically
defined cancer cell lines in a 6-day proliferation assay

e 2009: Specific activity of PD-0332991 is seen vs. ER* breast cancer cells

¢ 2011: Dr. Richard Finn at UCLA runs a phase 1/2 study in 165 women with advanced
ER* breast cancer * letrozole. Median PFS increased from 10 mo to 20 mo.
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A story about rediscovering a targeted cancer drug

e 2013: Pfizer launches a randomized phase 3 study of PD-0332991 (now palbociclib)
in ER* HER2~ advanced breast cancer

#.% e NEW ENGLAND
../ JOURNAL of MEDICINE

ccccccccccccccc

e 2015: Positive trial results published in NEJM. Palbociclib in Hormone-Receptor-Positive Advanced
Palbociclib receives accelerated approval from FDA Breast Cancer

Authors: Nicholas C. Turner, M.D., Ph.D., Jungsil Ro, M.D., Fabrice André, M.D., Ph.D., Sherene Loi, M.D., Ph.D., Sunil
Verma, M.D., Hiroji Iwata, M.D., Nadia Harbeck, M.D., +6 , and Massimo Cristofanilli, M.D.

Published July 16, 2015 | N Engl ] Med 2015;373:209-219 | DOI: 10.1056/NEJM0a1505270 | YOL. 373 NO. 3

e 2017: Ribociclib (Novartis) approved by FDA for HR* HER2~ met breast cancer
e 2018: Abemaciclib (Lilly) approved by FDA for HR* HER2™ met breast cancer

e It took 15 years for the therapeutic potential of CDK4/6 inhibitors to be realized...
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Drug Discovery Today » Volume 26, Number 1+ hauary 2021

Ca n We d o b ette r t h a n t h i S ? Teaser Artificial intelligence-integrated drug discovery and development has accelerated the
[

growth of the pharmaceutical sector, leading to a revolutionary change in the pharma
industry. Here, we discuss areas of integration, tools, and techniques utilized in enforcing

ER Al, ongoing challenges, and ways to overcome them.

Artificial intelligence in drug
discovery and development
McKinsey Ute Sciances

Al Poised To Revolutionize Drug
Development

Greg Licholal, MO

Newsfeature

/?i'\

M T "k
Albuildsmomentum  NGIDE THENASCENT INDUSTRY
forsmarter health care OF AI-DESIGNED DRUGS

discovery pipeline, with several new

Lifesci ici ™ ities as Al

Ar ginning
compounds entering clinical trials. By Carrie Arnold

nature Vokume 29 | A 20231 1292-129 | 1292

How Artificial Intelligence is Revolutionizing
Drug Discovery

@ March 20,2023 & Matthew Chun BB Artificial Intelligence, Biotechnology, Matthew Chun,
Pharr
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An Al-based drug development story: Insilico Medicine

Traditional Approach
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Insilico Medicine Approach

Discovery Development
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Insilico

An Al-based drug development story: Insilico Medicine

e Identified a potential novel drug target et ~——

COMMUNICATIONS

for idiopathic pulmonary fibrosis (IPF) g —

In silico Pathway Activation Network Deep learning enables rapid identification of
Decomposition Analysis (iPANDA) potent DDR1 kinase inhibitors
. as a method for biomarker development
e Al-generated structure of this SESSETTERESGS e
(undisclosed) target i
- =

e In silico selection and optimization =27
of a small molecule inhibitor

e POC testing in a bleomycin-induced
mouse pulmonary fibrosis model

ClinicalTrials.gov

e First-in-human PK study in healthy volunteers COMPLETED @

A Phase 1, Evaluate the Safety, Tolerability, and
Pharmacokinetics of INS018_055 in Healthy Subjects

e Launched phase 2 in Feb 2024 in IPF (total cost ~$S2M) Shicellilmger ) @ HETORIS24D

Sponsor @ InSilico Medicine Hong Kong Limited
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Cancer risk assessment: polygenic risk scores <plancestry \23andl\/|e

e Cancer risk assessment is straightforward with highly penetrant cancer susceptibility
genes (e.g. BRCA1 in breast cancer: 85% lifetime risk)

e But what about cancers where the incremental impact of multiple genotypes with
low individual attributed risk needs to be assessed? (~1 out of 8 women = 13% will
get breast cancer in their lifetime)

nature medicine Nature Medicine | Volume 30 | February 2024 | 480-487

Article https://dol.org/10.1038/s41591-024-02796-z

Selection, optimization and validation of
ten chronic disease polygenicriskscores
for clinicalimplementationindiverse US
populations
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Cancer risk assessment: polygenic risk scores <»jancestry x 23andMe

e |llumina Global Diversity Array ( 1.8M SNPs)

Initial selection
Nomination of PRS based
on relevance to population
health and clinical

Steering committee review
Review of PRS feasibility
reports (March, 2021).

Steering committee review

odds

of
multiple ancestry groups (June, 2021).

actionability (July, 2020).
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(August, 2020).
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e What to do with the data? (Breast cancer: decrease alcohol consumption, lose weight,
avoid HRT, change mammography schedules, prophylactic mastectomy?)



Cancer early diagnosis:

% .
Multi-Cancer Early Detection (MCED) Tests Galleri

Cancer signal
detected

e Galleri detects specific methylated sites
in circulating cfDNA

cancer signal
origin prediction

Cancer signal not
detected

Tumor sheds cfDNA Blood plasma isolated  Targeted methylation Machine learning
fragments into (contains cfDNA analysis of cfDNA® classifier

e Test algorithm trained on a “control”
. bloodstream fragments) (sequencing, mapping,
group (no h/o cancer, adherent to screening) algment)

= All cancer classes 12 cancers that

1 1 H VT 100% : 90.1%92. 12 pre-specified cancers account for
e Major issue: low sensitivity for early = ‘ i WIS R 0 cancerdeatr.
stage cancer

o Bladder
75% o Colon/rectum
e Esophagus
o Head and neck
o Liver/bile duct
e Lung
e Lymphoma
® Ovary
® Pancreas
o Plasma cell
neoplasm
All I n m v 1=l -1 ® Stomach

Clinical Stage
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Multi-Omics data and cancer therapeutics

e Current paradigm: sequence tumor -> identify druggable target > [ naTioNAL cancer insTiTuTE

try targeted therapy - publish case report of successful response é § -
e Efforts to scale this approach: NCI MATCH, ASCO TAPUR @
e UC Data Warehouse: omnibus source of Epic-derived patient data ﬁ m m
e What is needed: technology to analyze genomic, ASCO TAPUR

eplgenOmIC, transcri pt0m|c, a nd proteomlc patlent data Targeted Agent and Profiling Utilization Registry Study

that is correlated with outcomes
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Multi-Omics data and cancer therapeutics s b B
JTEESSCLENCEES

Universe
(N=215277)

Performance : Collection -> Last Contact
HR = 0.683 (95% CI: 0.554 - 0.842) p < 0.001
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Spatial ‘Omics: the next frontier?
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Courtesy Dr. Peter Sorger, MIT
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Spatial ‘Omics: Numerous platforms, limited clinical application yet

Xenium In Situ

AKOYA

BIOSCIENCES Why Spatial Biology Products & Services

High-performance
in situ from the
smgle cell leader

Applications

The PhenoCycler-Fusion 2. 0
Solution

Spatial Discoveries at YOUR Scale

MERFISH vizgen

Multiplexed Error-Robust Fluorescence in situ Hybridization

@i’rna Dx

Fluidigm Hyperion

The Hyperion™ Imaging Mass Cytometry (IMC) is based on laser ablation technology coupled with time-of-
flight (TOF) mass cytometry. This technology allows for a comprehensive understanding of complex cellular
phenotypes and their interrelationships in the spatial context of the tissue microenvironment.
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Spatial ‘Omics: An example from Oregon Health & Science Univ.

Tumor Cells Engage Endogenous Stress Mitigation Programs to Survive
Therapeutic Stress: Adaptive responses represent therapeutic opportunities

Labrie M., Brugge J., Mills GB., Zervantonakis 1 2022 Therapeutic
opportunities created by adaptive responses to target therapies in

Therapeutic Combination cancer Nat Rev Cancer. doi: 10.1038/541568-022-00454-5
Therapy Adapted from Joan Brugge

challenge increases
Approaches

stress in tumor cells

Tumors
Cancer adapt to
5, therapy 4 therapeutic

%&;ﬁ@ R suiiiie 2088 Cell death

Catastrophe

’& il stress
Tumor cells have mitigation > .
high endogenous ke g’ Emergent therapy
stress Measuring and targeting P AN opportunities
adaptive responses i
provides novel therapeutic
opportunity

Adaptive responses are mediated by state and state change: not genetics

Immune activation

Courtesy Dr. Gordon Mills, Director of Precision Oncology at Knight Cancer Institute, OHSU



Spatial ‘Omics: An example from Oregon Health & Science Univ.

BRCA1/2 WT advanced breast cancer treated with PARP inhibitor

AMTEC: Adaptive Multi-Drug Treatment of Evolving Cancers
First trial that treats patients based on how tumors adapt to therapy

#esting Pe;.rturbed TSI PDL1 Durvalumab
umor umor activation Combination
Ecosystem Ecosystem
— . Adaptation ’ .
S . to , RAS-MAPK MEK/Selumetinib
S y Therapeutic activation Combination
Olaparib

selection

PI3K activation AKT/Capivasertib

Liited Assess

Combination
Systems Adaptation
Information to PARPI -
‘ 14 days Replication stress ATR/Ceralasertib
Real-Time Deep Real-Time Deep Monotherapy
Spatially Resolved Spatially Resolved Zahi Mitri
Characterization of Characterization of 28 days: Combination Evie Hobbs
DNA, RNA, Protein DNA, RNA, Protein selected based on Alexandra Zimmer
from Tumor and from Tumor and adaptive response to Chris Corless
ctDNA ctDNA Olaparib KNIGHT
) . y . ” CANCER
Biggest challenge: Measuring adaptive responses in real time ousy st

Courtesy Dr. Gordon Mills, Director of Precision Oncology at Knight Cancer Institute, OHSU

Precision biomarker-driven patient




Spatial ‘Omics: An example from Oregon Health & Science Univ.

Digital Spatial Profiling
Spatially oriented ROI

LETTERS

hitpsy/Molorg/10.1038/441587-020-0472-9

Multiplex digital spatial profiling of proteins and
RNA in fixed tissue

Christopher R. Merritt'=, Giang T. Ong', Sarah E. Church ", Kristi Barker", Patrick Danaher',

Gary Geiss', Margaret Hoang', Jaemyeong Jung', Yan Liang', Jill McKay-Fleisch', Karen Nguyen',
Zach Norgaard', Kristina Sorg', Isaac Sprague', Charles Warren', Sarah Warren', Philippa J. Webster',
Zoey Zhou', Daniel R. Zollinger', Dwayne L. Dunaway', Gordon B. Mills ©2 and Joseph M. Beechem'*
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Courtesy Dr. Gordon Mills, Director of Precision Oncology at Kn
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Spatial ‘Omics: An example from Oregon Health & Science Univ.

Final Che

'\0 Durva Trop2 Swimmer plot for SMMART Clinical Trial

g " Olaparib and Durvalumab (AMTEC) Aug 18, 2023
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Al and medicine: hope or hype?

Things Al will definitely be good for:

e Interpretation of any images:

Radiology

Pathology

“ SkinVision Pathology report

Skin Cancer Melanoma Tracking App
Smart about skin health 3 On demand consult
Assessing

Dermatology ~ Are your moles getting - == |

under your skin? NP L o
=3 ot S o y — L=

& « pathology studies
= Control FFPE |, Cloud Al server
preservation Automated repetitive management
condition tasks




Al and cancer: hope or hype?

Things Al will probably be good for:

e Compilation of medical records/charting

e Differential diagnosis History

Exam Labs



: hope or hype?

Al and cancer

Things Al will might be good for:

e Mining big data sets for novel insights into disease pathogenesis & therapy
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