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An open, public-private consortium, launched with a CRADA, creating a national-
scale pre-competitive resource to accelerate cancer drug development
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Seeking a better way to get medicines to patients
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Preclinical issues:

* Average time: 5.5 years

» 33% of total cost of medicine development

» Millions of molecules tested, 1000s made, and most fail

« Clinical success rates still only 12%, indicating poor
translation in patients

Source: http://www.nature.com/nrd/journal/v9/n3/pdf/nrd3078.pdf
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About ATOM
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A new starting point:

Transform drug discovery from a Integrate_c!
slow, sequential, and high-failure precompetitive
process into a rapid, integrated, platform

and patient-centric model
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From target to patient-ready in <1 year
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From slow, sequential, & high-failure to rapid, integrated, and patient-centric
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Vision of ATOM workflow in practice
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ATOM Leadership
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ATOM Governance

Review of membership and votes

ﬁoint Research Committee

Jim Stacie Tom Michelle
Brase Calad-Thomson Rush Arkin
CTO | Co-Lead COO | Co-Lead CSO | Co-Lead UCSF
LLNL GSK GSK

Governing Board

John John MacWilliams
Baldoni LLNL
| GSK

* 5JRC/ co-lead members
* 4 votes on GB

(1 per organization)
* 1-3 GB members per

o organization
Dwight Nissley
FNLCR

o Al -+
Patricia Falcone Jason
LLNL Paragas
LLNL
.

Ashworth
UCSF

Selick

UCSF

Ethan
Dmitrovsky

Stahlberg
FNLCR
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Growing the ATOM ecosystem

Partners build precompetitive drug discovery platform & form ecosystem

High-performance
computing

Diverse biological Emerging
data experimental
() capabilities
2.
&
66
0
ATOM

Partners

Business Development Metrics

2 types of partners — members &
collaborators

149+ organizations across sectors
300+ external meetings with potential
partners

150+ ATOM internal discussions

31 executed CDAs

(numbers based upon available information)

ATOM
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Building an open ecosystem

Growing partnerships & community across sectors

Partner Pipeline Growth versus Sector

EFebruary EJune EOctober Year 1-2 Strategy
Cumulative No. of

Organizations Openness to all potential partners and

prioritize BD efforts in sectors that foster early
successes for membership growth

* Priority 1 — On-board Pharma members to
build unique data lake, provide expertise
& resources, and immediately use
platform components
Priority 2 — Grow software/modelling &
experimental collaborators (public &
private) to accelerate early R&D success

Met with 149 organizations across Sectors

ATOM
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Organizations under CDA in BD pipeline

Vision & Technical Consortium Term Sheet Contract In Contract
Alignment Contributions / Preparation Executed
Member SOW

Pharma Pharma 2 Pharma 1
Gov't Org DOE Lab 3 DOE Lab 2 DOE Lab 1
Software Software 2 Software 1 DeepChem
&merate Advisor/B.
Rhamsundar
+ 2 more

Exper. 2 Exper. 1

Experimental
Collaborator

ATOM
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The ATOM ecosystem is growing

Partners build precompetitive drug discovery platform & form ecosystem

Founding Members: Cancer Centers Collaborators:
EL Li Numerate + 3 othersin
awrence Livermore b ..
@ National Laboratory contract negot|at|on

Frederick National Laboratory
LQF for Cancer Research

spansored by the National Cancer Institute

High-performance
computing

Diverse biological Emerging Advi
VISOrsS:

) data experimental
Potential Members: s
%A capabilities & 2 on board & more to come
4 in discussion towards & 3 Michael Ringel, PhD, JD, ATOM
i S > Advisory Board Chair
membership S, ATOM & Bharath Ramsundar, PhD, ATOM
< Technical Advisor

1 pharma pilot project at

ATOM
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Selected ATOM presentations at 2018 conferences

34 conferences/meetings attended — Effectively growing ATOM partnership pipeline and greater community

American Associat
(

ion
for Cancer Research’

ezmsASCO AI IN PHARMA
= ANNUAL MEETING s
/ £

Streamlining
Drug
Discovery

> FRONTIERS OF PREDICTIVE
- ONCOLOGY & COMPUTING
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Website - ATOMSCIENCE.ORG

Website Statistics

* 8.0k Visitors

e 13.4k Pageviews

* 51 new contacts including 2
pharmaceutical companies

HISTORY
In June 2016, GSK, the Department of Energy, and the National Cancer Institute announced

I | their intent to create the ATOM partnership as one of the Cancer Moonshot task forces, with
funding support under the 21st Century Cures Act.

The ATOM consortium was officially established in October 2017.

ATOM founding members are GSK, Lawrence Livermore National Laboratory, Frederick
National Laboratory for Cancer Research, and the University of California, San Francisco.

ATOM
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& frederick.cancer.gov

Apple Yahoo! YouTube Wikipedia News v Popular v Google

Frederick National Laboratory Eph ) o Visit stomscience org/membership

Contact info@atomscience.org
for Cancer Research @ATOM_consortium #ATOMscience

sponsored by the National Cancer Institute (@@ @ y (%@ %
0

SCIENCE & TECHNOLOGY WORK WITH US CAREERS NEWS ABOUT Transform drug discovery, accelerate R&D,

* and integrate data, Al, and supercomputing
to benefit patients

#M » Science & Technology » Overview ATOM = Qs v

Overview

ATOM sequential, and hight-failure undertaking into a rapid, integrated, and patient-centric model.

FNL's Contribution
Contact Us

News

Upcoming Events

The Frederick National Laboratory is a founding member of the Accelerating Therapeutics for Opportunities in Medicine (ATOM) Consortium, a
public-private partnership with the mission of transforming drug discovery by accelerating the development of more effective therapies for

patients.

The ATOM Consortium was officially established in October 2017. Founding members are GSK, Lawrence Livermore National Laborato

FNLCR: Engagement point for the cancer research community
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ATOM Communications & Outreach

Growing membership and enlarging the community which shares ATOM’s vision

Join ATOM
Strategic use of:

Visit atomscience.org/membership
*  Website Contact info@atomscience.org
e Social Media @ATOM_consortium #ATOMscience

* Press releases

* Conferences, Workshops & Events Y
 OQutreach . _‘b‘ —> C@
, LLLARLALS X

Transform drug discovery, accelerate R&D,
and integrate data, Al, and supercomputing
to benefit patients

Consortium ;raet(i’:r?aﬁk | [ | Eﬁ‘;i?;‘;fe L@:
Members: Laboratory Laberatory
for Cancer Research

ATOM
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ATOM Communications Team
FNLCR, GSK, LLNL, UCSF, DOE, NCI

- L4
lzumi Frank Mary Ann Max Nina
Hinkson, NCI Blanchard, FNLCR Rhyne, GSK Cole, FNLCR Ghanem, NCI

Michael Chris Andrea Jeremy Laura
Cooke, DOE Miller, DOE Peterson, DOE Thomas, LLNL Kurtzman, UCSF
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ATOM Technical Progress Snapshot
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Accelerating Therapeutics
for Opportunities in Medicine

Data and Modeling groundwork:

Ingested private and public datasets into compound library
Identified diversity & data gaps

Computed sophisticated descriptor sets of chemical features
for ATOM library (>2M compounds)

Developed automated framework for creating models and
tracking model output (model zoo)

PK and Safety data-driven modeling:

Built 35 baseline models for PK parameters and 84 common
liability assays with multiple featurization methods
Benchmarked ATOM DeepChem models and showed improved
performance over classical machine learning models
Generated additional safety data sets to fill data gaps

Novel hybrid model development:

Demonstrated that hybrid models promise improved
performance over typical molecule descriptor approaches

Active Learning Integrated Loop

Proof of concept multi-parameter simulations of active
learning process.
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High-level ATOM deliverables

PK data-driven

models PBPK pipeline
Safety data- — . .
driven models Quantitative Active Learning
Systems software/ POC proiect
Toxicology model | experimental ’ ProJe
pipeline olatform de |ver§d. Tar.get
i to candidate in
Pilot project(s) validated <12 months
POC project
initiated

ATOM
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Questions and Discussion

info@atomscience.org

www.atomscience.org
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