Model-Informed Drug Development

2021 Virtual Conference

Working with Cognigen
Kevin Dykstra, PhD FCP
Vice President, Consulting Services

S+ Plus

| | Lixoft



Drug Development Success is Measured
in the Big Picture
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We have the Solutions and the People to Address Your Drug Development Questions!



What it is Like to Work With Us?

We believe the relationships we build with our clients are critical and a highly
interactive collaboration not only allows us to deliver results as quickly as
possible, but also ensures a higher quality deliverable
Regular interactions ensure the relevancy of results as the knowledge-base
continues to evolve
Transparency provided by progress updates eliminates surprises
Synergies come from a shared knowledge-base of expertise and
experience
We welcome involvement, participation, and input from stakeholders
outside of M&S



We have the experience and capacity to meet your
development needs on time

* Currently over 50 scientists and technologists .... and growing!

* Experience in most therapeutic areas and all phases of drug

development
» Oncology: tumor size, cell counts, OR, PFS, OS » Anti-virals/anti-infectives: Viral load, MIC,

» Psychiatry and other CNS diseases: disease disease burden, TA analyses
progress model, characterization of placebo » Diabetes and obesity: PK/PD models of efficacy
response, E-R efficacy and safety models for and safety endpoints
categorical endpoints » Pediatrics: PIP development, dose selection

» Small molecules, mAb, biologics, ADCs, based on exposure-matching, adjustments by
liposomes age, weight

» Concentration-QT models and risk assessment

* Well-established quality management system and successful client audit
record



We have the Systems Infrastructure to ensure data
integrity and secure access

* Fully validated, private “cloud”
computing to address computational
requirements in regulated industries

 Redundant enterprise-grade storage
* Uninterruptable power supply protects entire datacenter
 Comprehensive off-site backup facilities

* Diesel generator provides long-term backup power

e Continuous system-wide environmental monitoring



eeeeeeeeeeeeeeeeeeeeeeeeeeeee

2021 Virtual Conference

THANK YOU

We look forward to
collaborating!
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The Vision:
Saying “l do” to the

Machine Learning / PBBM-PK / QST(P) / Pharmacometrics marriage...
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>10% in total revenues invested in software R&D in 2020
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Clients Driving Software R&D:
Active Funded Collaborations

FDA: Ocular model extensions
FDA: Oral cavity model extensions

Cosmetics Europe: Dermal model extensions Ot SOftwa re

. . RENAsym™: Drug-induced kidney injury QST
FDA: Dermal product quality attributes

-, . \ IPFsym™: Pulmonary fibrosis QSP
A .
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-
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1,7 Large Pharma: ACAT™ model enhancements
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ADMET Predictor®: HT-PBPK simulations

PKPlus™: HT-PK data analysis

Large Pharma: Virtual BE Trial Simulator
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Software R&D Collaborations:
Roles and Responsibilities

Sponsor provides:
1.

e S

Scientific guidance based on subject knowledge

Selected internal data to validate proposed modifications
Feedback on implementation (e.g., GUI design, workflows, deployment within sponsor’s IT system)
Funding of FTE(s) to prioritize and accelerate development

Assistance with the preparation of draft manuscripts for publication

Simulations Plus provides:

v bR

6.

Model-Informed Drug Development

2021 Virtual Conference

Project management
Scientific expertise building mathematical models
Algorithmic and logic code updates into the simulation engine
Beta versions of the software for testing
Pre-built compound models for future internal use by sponsor
Assistance with the preparation of draft manuscripts for publication
' S+ Plus
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Software R&D Collaborations:
We Are All Winners!

L
WINNER! Sponsor receives: ?
Customized functionality within commercially qualified/maintained software

Validated compound models developed using sponsor data
Free licenses to new features
Publications describing the modeling methodology and validation

vk W e

Recognition from industry/regulatory agencies for advancing the utility of modeling & simulation

WINNER! Simulations Plus receives:

1. Data, funding and scientific expertise to support model development

2. Ability to distribute new functionality to other clients (IMPORTANT: no data is ever shared!)
3. Presentations and publications describing the modeling methodology and validation

WINNER! Regulatory agencies and industry receive:
1. Access to innovative, validated science to develop safe, effective medicines more efficiently

Model-Informed Drug Development
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Consortium Membership
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Summary

QST model development is more effective within a consortium style setting
a — Collaboration

¥ — Sharing

— Common deliverables

* DILIsym and RENAsym are developed within consortia
— Partner with us today via membership!

* Licensing, consulting, and training options are available outside of
membership as well

Model-Informed Drug Development
St
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- toAddress Key Drug Development Areas d o

Ditisym®
RENAsym®

NAFLDsym® =
IPFsym™ : :
RADAsym™ .

Services

QSP Consulting
QST Consulting
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The DILI-sim Initiative is a Partnership
Between DILIsym Services and Pharmaceutical
Companies to Minimize DILI

. Overall Goals

DiLlsymServices - Improve patient safety

@D A SIMULATIONS PLUS COMPANY

Dr. Neil Kaplowitz
Univ. Southern California

Dr. Paul 8. Watkins
Univ. North Carolina

i Reduce the need for animal testing

janssen )— . - Reduce the costs and time necessary to
. é develop new drugs

Dr. Robert Roth
Michigan State University

. History

, 4
\(J GILEAD ‘ DLy —  Officially started in 2011

abbvie

*;

— 20 major pharmaceutical companies
— SERVIER

have participated

- Members have provided compounds,
data, and conducted experiments to
support effort

Select Sample of Current
Companies Licensing DILIsym

- Over $10 million total invested in project

. At least 29 cases of use for requlatory
purposes
For a comprehensive review of progress, see . Over 30 publications
Watkins 2019: Clin Transl Sci
Model-Informed Drug Development
S+ =
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Top DILIsym Related Content from 2020

4 Available onling at oncadiract com
U.S. FDA Renews Annual DILIsym Software Licenses ScienceDirect

ke
TISEVITR
FDA Maintains Access to Leading Liver Injury Software Program

DiLIsym: Quantitative systems toxicology impacting
drug development
PharmRes  (2020) 37:24 RESEARCH TRIANGLE PARK, N.C.—{ }-DILIsym Services, Inc., a Simulations Plus company ( Paul B. Watkins
hutps://dol.org/10.1007/s1105-019-2726-01] 10 5ing provider of for pharmaceutical safety and effica

RESEARCH PAPER

TOXICOLOGICAL SCIENCES, 177(1), 2020, 84-93)

Society of 01 10,1093/ towscifkFa2093
Toxicology Advance Access Publication Date: 24 June 2020

‘ Research Article
academic.oup.com/toxsci

Comparison of the Hepatotoxic Potential of Two
Treatments for Autosomal-Dominant Polycystic qunev Disease
Using Quantitative Systems Toxicology Modelin .

Regulatory Toxicology and Pharmacology
| L Woodhead - L. Pellegrini® - L. K. M. Shoda' - B. A. Howell : : Mechanistic Investigations Support Liver Safety of

journal homepage: w evier.com/locate/yrtph
Ubrogepant

Brenda Smith,* Josh Rowe ®,*'* Paul B. Watkins ®, Messoud Ashina,*
Application of the DILIsym® Quantitative Systems Toxicology Jeffrey L. Woodhead,® Frank D. Sistare," and Peter J. Goadsby'
drug-induced liver injury model to evaluate the carcinogenic hazard

potential of acetannnophen “Allergan plc, Irvine, California; 'Eshelman School of Pharmacy and Institute for Drug Safety Sciences,
University of North Carolina at Chapel Hill, Chapel Hill, North Carolina; *Department of Neurology, Danish

Headache Center, Faculty of Health and Medical Sciences, University of Copenhagen, Ksbenhavn, Denmark;

SDILIsym Services, Durham, North Carolina; "Merck & Co., Inc., West Point, Pennsylvania and 'NIHR-

Gary Eichenbaum ®’, Kyunghee Yang ", Yeshitila Gebremichael °, Brett A. Howell ",
F. Jay Murray <, David Jacobson-Kram ¢, Hartmut Jaeschke ©, Edwm Kuffner *, (,aths K. Gelotte
John C.K. Lai’, Daniele Wikoff?, Evren Atillasoy "

* Johnson d Johnson, New Brunswick, NJ, 08901, USA

. Ditigm senvices nc., Research Trangl Park. NG, 27708, Us First Approved Cancer Treatment for TGCT Included DILIsym
“ Murray & Asoctaes. San Jose. CA. 95155, Usa
Simulations in FDA Review
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el e
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FDA Review Cites DILIsym Results as Part of Turalio® Submission

150 mg (1xDose) 750mg (51 Doce)
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DILI-sim Membership Benefits: Safety
Strategy and Regulatory Guidance Updates
censt: partcipaton in consorum meodhld RE€A1 TIME

» Representatives from member companies can attend quarterly DILI-sim and RENAsym update meetings with a front
row seat to:

— Regulatory case studies and examples in real-time (prior to publication) related to DILIsym and RENAsym
applications

— Updates on regulatory feedback and guidance development related to QST and DILIsym/RENAsym
— New scientific updates in the general areas of liver and kidney injury
— Monitor progress and provide feedback, along with model design review sessions
» Attendance, voting, and data generation are optional benefits of membership and are not required
Benefit: influence over DiLIsym development
+ Member companies guide DILIsym development
« DILI-sim members have option to donate data from current or failed compounds to serve as exemplars for DILIsym
DILI-sim membership terms
« Tier 1 (3 year contract) members - contracts on a rolling basis (e.g. starting July 15t ends June 30, three years later)
*License agreements can also be utilized to obtain access to DILIsym instead of membership

Model-Informed Drug Development

S+
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Consortium Distributing and Developing Software for
Predicting and Preventing Drug-Induced Liver Injury (DILI)

- . Dr. Paul B. Watkins
Join Today and Support Cutting Edge L sl e
Research to Make Patients Safer! [ 14

Benefits of Stage 4 DILI-sim Membership

- Two global, floating end-user licenses to the current version of the DILIsym® software package

- Includes integrated GastroPlus® version, when available

- Licenses to an add-on feature of DILIsym that enables use of server/cloud parallel computing with unlimited
nodes (upcharge for non-members)

» 31% discount on consulting services related to DILIsym

- 10 total hours of private training for employees of the Member company related to DILIsym use

= The right to vote on DILIsym software development items going forward

- Attendance at DILI-sim research, development, and software update meetings/discussions (typically held
quarterly)

- Access to the DILIsym Discovery Support Program (DDSP), a Members-only, lower cost program for enabling
internal software use

. Now includes RENAsym™ Consortium
| membership at no additional cost!

DS ' DILIsymServices

A SIMULATIONS PLUS COMPANY
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RENAsym Scientific Advisory Board

Dr. Paul B. Watkins
Director, Institute for Drug Safety Sciences
Howard Q. Ferguson Distinguished
Professor Of Medicine
UNC Eshelman School of Pharmacy

Lauren Aleksunes, PharmD,
PhD, DABT

Associate Professor, Graduate Director
Model-Informed Drug Development Pharmacology and Toxicology
Rutgers University

2021 Virtual Conference

Dr. K Melissa Hallow
Assistant Professor
School of Chemical, Materials, and Biomedical
Engineering
University of Georgia

Y
Dr. Frank Sistare
Former Executive Director of the Department
of Laboratory Sciences and Investigative

Toxicology within Safety Assessment at Merck

Former Co-Chair, Nephrotoxicity Working

Group, PSTC
Formerly also with FDA/CDER for 15 years

Dr. Zheng Dong
Leon H. Charbonnier Endowed Chair, Regents
Professor
Medical College of Georgia
Senior Career Scientist, Director of Research
Charlie Norwood VA Medical Center

Dr. Ravinder L Mehta
Professor of Medicine in the Division of
Nephrology and Associate Chair for Clinical
Affairs
Department of Medicine
University of California, San Diego (UCSD)

Plus

Cognigen | DILIsym Services | Lixoft
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Areas of Focus for RENAsym

Context of Use: define critlccneeds om In sl|co platform to support various aspects
of drug development

Oversight: review progress on RENAsym development and provide feedback and
guidance to ensure optimal usefulness

Data Inputs: collaboratively assess in vitro platforms as useful inputs into RENAsym
and provide input on new study designs

Share: share data, and eventually RENAsym use insight and feedback, with other
members

Visibility: use consortium as a platform to advance the case for human predictions
from in vitro systems + simulations; also provides vehicle for engagement with
regulators on use of tool

ug Development

S+
23



- QSP Platform License Provides

Partnership

Opportunity to Actively Utilize QSP Model

» Annual licenses to NAFLDsym, IPFsym,
and other QSP platforms are available

— Includes capabilities of predicting effects of
treatments on numerous disease aspects

— Includes 10 hours of training per product
— Local desktop installations only

— No network shareable licenses

— Must be renewed annually

— Additional licenses can be made available at
reduced, volume pricing

« Equations can be viewed by users
— Can be modified to represent novel targets

— No original NAFLDsym v2A code can be ported out
to other MATLAB files or languages without the
permission of DILIsym Services

Model-Informed Drug Development

2021 Virtual Conference 24 | | Lixoft



General Project Iimeline anad
Deliverables

Stage | Project Activities Stage |l Project Activities Stage lll Project Activities

* Updates to NAFLDsym to represent NAFLD * Simulations of Compound A prior * Simulations of Compound A future clinical
therapeutic strategies studies in representative NAFLD trial protocols in representative NAFLD
patients patients

* Simulations of Compound A prior * Simulations of Compound A future clinical
studies in NAFLD human SimPops trial protocols in NAFLD human SimPops

* Represent Compound A PK and PD

Stage 1 | Stage 2 | Stage 3
Kickoft Ill— Milestone — Milestone Milestone
meeting 1 meeting 2 meeting 3 meeting

Final Deliverables

* Final report summarizing findings shortly
after project completion

Project costs are
dependent upon required
resources

Model-Informed Drug Development
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Top DILIsym Related Content from 2020

4 Available onling at oncadiract com
U.S. FDA Renews Annual DILIsym Software Licenses ScienceDirect

ke
TISEVITR
FDA Maintains Access to Leading Liver Injury Software Program

DiLIsym: Quantitative systems toxicology impacting
drug development
PharmRes  (2020) 37:24 RESEARCH TRIANGLE PARK, N.C.—{ }-DILIsym Services, Inc., a Simulations Plus company ( Paul B. Watkins
hutps://dol.org/10.1007/s1105-019-2726-01] 10 5ing provider of for pharmaceutical safety and effica

RESEARCH PAPER

TOXICOLOGICAL SCIENCES, 177(1), 2020, 84-93)

Society of 01 10,1093/ towscifkFa2093
Toxicology Advance Access Publication Date: 24 June 2020

‘ Research Article
academic.oup.com/toxsci

Comparison of the Hepatotoxic Potential of Two
Treatments for Autosomal-Dominant Polycystic qunev Disease
Using Quantitative Systems Toxicology Modelin .

Regulatory Toxicology and Pharmacology
| L Woodhead - L. Pellegrini® - L. K. M. Shoda' - B. A. Howell : : Mechanistic Investigations Support Liver Safety of

journal homepage: w evier.com/locate/yrtph
Ubrogepant

Brenda Smith,* Josh Rowe ®,*'* Paul B. Watkins ®, Messoud Ashina,*
Application of the DILIsym® Quantitative Systems Toxicology Jeffrey L. Woodhead,® Frank D. Sistare," and Peter J. Goadsby'
drug-induced liver injury model to evaluate the carcinogenic hazard

potential of acetannnophen “Allergan plc, Irvine, California; 'Eshelman School of Pharmacy and Institute for Drug Safety Sciences,
University of North Carolina at Chapel Hill, Chapel Hill, North Carolina; *Department of Neurology, Danish

Headache Center, Faculty of Health and Medical Sciences, University of Copenhagen, Ksbenhavn, Denmark;

SDILIsym Services, Durham, North Carolina; "Merck & Co., Inc., West Point, Pennsylvania and 'NIHR-

Gary Eichenbaum ®’, Kyunghee Yang ", Yeshitila Gebremichael °, Brett A. Howell ",
F. Jay Murray <, David Jacobson-Kram ¢, Hartmut Jaeschke ©, Edwm Kuffner *, (,aths K. Gelotte
John C.K. Lai’, Daniele Wikoff?, Evren Atillasoy "

* Johnson d Johnson, New Brunswick, NJ, 08901, USA

. Ditigm senvices nc., Research Trangl Park. NG, 27708, Us First Approved Cancer Treatment for TGCT Included DILIsym
“ Murray & Asoctaes. San Jose. CA. 95155, Usa
Simulations in FDA Review
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DILI-sim Membership Benefits: Safety
Strategy and Regulatory Guidance Updates
censt: partcipaton in consorum meodhld RE€A1 TIME

» Representatives from member companies can attend quarterly DILI-sim and RENAsym update meetings with a front
row seat to:

— Regulatory case studies and examples in real-time (prior to publication) related to DILIsym and RENAsym
applications

— Updates on regulatory feedback and guidance development related to QST and DILIsym/RENAsym
— New scientific updates in the general areas of liver and kidney injury
— Monitor progress and provide feedback, along with model design review sessions
» Attendance, voting, and data generation are optional benefits of membership and are not required
Benefit: influence over DiLIsym development
+ Member companies guide DILIsym development
« DILI-sim members have option to donate data from current or failed compounds to serve as exemplars for DILIsym
DILI-sim membership terms
« Tier 1 (3 year contract) members - contracts on a rolling basis (e.g. starting July 15t ends June 30, three years later)
*License agreements can also be utilized to obtain access to DILIsym instead of membership

Model-Informed Drug Development
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Consortium Distributing and Developing Software for
Predicting and Preventing Drug-Induced Liver Injury (DILI)

- . Dr. Paul B. Watkins
Join Today and Support Cutting Edge L sl e
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Benefits of Stage 4 DILI-sim Membership

- Two global, floating end-user licenses to the current version of the DILIsym® software package

- Includes integrated GastroPlus® version, when available

- Licenses to an add-on feature of DILIsym that enables use of server/cloud parallel computing with unlimited
nodes (upcharge for non-members)

» 31% discount on consulting services related to DILIsym

- 10 total hours of private training for employees of the Member company related to DILIsym use

= The right to vote on DILIsym software development items going forward

- Attendance at DILI-sim research, development, and software update meetings/discussions (typically held
quarterly)

- Access to the DILIsym Discovery Support Program (DDSP), a Members-only, lower cost program for enabling
internal software use

. Now includes RENAsym™ Consortium
| membership at no additional cost!
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RENAsym Scientific Advisory Board

Dr. Paul B. Watkins
Director, Institute for Drug Safety Sciences
Howard Q. Ferguson Distinguished
Professor Of Medicine
UNC Eshelman School of Pharmacy

Lauren Aleksunes, PharmD,
PhD, DABT

Associate Professor, Graduate Director
Model-Informed Drug Development Pharmacology and Toxicology
Rutgers University

2021 Virtual Conference

Dr. K Melissa Hallow
Assistant Professor
School of Chemical, Materials, and Biomedical
Engineering
University of Georgia

Y
Dr. Frank Sistare
Former Executive Director of the Department
of Laboratory Sciences and Investigative

Toxicology within Safety Assessment at Merck

Former Co-Chair, Nephrotoxicity Working

Group, PSTC
Formerly also with FDA/CDER for 15 years

Dr. Zheng Dong
Leon H. Charbonnier Endowed Chair, Regents
Professor
Medical College of Georgia
Senior Career Scientist, Director of Research
Charlie Norwood VA Medical Center

Dr. Ravinder L Mehta
Professor of Medicine in the Division of
Nephrology and Associate Chair for Clinical
Affairs
Department of Medicine
University of California, San Diego (UCSD)
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Areas of Focus for RENAsym

Context of Use: define critlccneeds om In sl|co platform to support various aspects
of drug development

Oversight: review progress on RENAsym development and provide feedback and
guidance to ensure optimal usefulness

Data Inputs: collaboratively assess in vitro platforms as useful inputs into RENAsym
and provide input on new study designs

Share: share data, and eventually RENAsym use insight and feedback, with other
members

Visibility: use consortium as a platform to advance the case for human predictions
from in vitro systems + simulations; also provides vehicle for engagement with
regulators on use of tool

ug Development
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- QSP Platform License Provides

Partnership

Opportunity to Actively Utilize QSP Model

» Annual licenses to NAFLDsym, IPFsym,
and other QSP platforms are available

— Includes capabilities of predicting effects of
treatments on numerous disease aspects

— Includes 10 hours of training per product
— Local desktop installations only

— No network shareable licenses

— Must be renewed annually

— Additional licenses can be made available at
reduced, volume pricing

« Equations can be viewed by users
— Can be modified to represent novel targets

— No original NAFLDsym v2A code can be ported out
to other MATLAB files or languages without the
permission of DILIsym Services

Model-Informed Drug Development
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General Project Iimeline anad
Deliverables

Stage | Project Activities Stage |l Project Activities Stage lll Project Activities

* Updates to NAFLDsym to represent NAFLD * Simulations of Compound A prior * Simulations of Compound A future clinical
therapeutic strategies studies in representative NAFLD trial protocols in representative NAFLD
patients patients

* Simulations of Compound A prior * Simulations of Compound A future clinical
studies in NAFLD human SimPops trial protocols in NAFLD human SimPops

* Represent Compound A PK and PD

Stage 1 | Stage 2 | Stage 3
Kickoft Ill— Milestone — Milestone Milestone
meeting 1 meeting 2 meeting 3 meeting

Final Deliverables

* Final report summarizing findings shortly
after project completion

Project costs are
dependent upon required
resources
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