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Disclaimer: DILIsym Services are developed and provided as an educational tool based on
assessment of the current scientific and clinical information, and accepted approaches for
drug safety and efficacy. The resultant data, suggestions, and conclusions (“Guidelines’)
should not be considered inclusive of all proper approaches or methods, and they cannot
guarantee any specific outcome, nor establish a standard of care. These Guidelines are not
intended to dictate the treatment of any particular patient. Patient care and treatment
decisions should always be based on the independent medical judgment of health care
providers, given each patient’s individual clinical circumstances.
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NAFLDsym Is Designed to Support
Drug Development with Efficacy Predictions

 NAFLD/NASH is a progressive disease of the liver

» Incidence is growing worldwide with few treatment options
— Substantial opportunity to improve health for many patients by
developing treatments
« Numerous potential treatments in development
— Recent setbacks and terminations

* NAFLDsym is a QSP model of NAFLD/NASH

— NAFLDsym v2A includes steatosis, lipotoxicity, inflammation, and
fibrosis sub-models; available now

— Includes pathophysiologically diverse simulated patients in SimPops

* NAFLDsym can be used to support NAFLD drug development

— Combines PK, PD, pathophysiology to predict efficacy of novel
treatments

— Flexible framework facilitates addition of new targets as needed on

— Can be used to optimize clinical trial protocols and identify key 07 0
hypotheses related to mechanistic underpinnings of predicted 22
response to treatment oA s

— Provides ability to evaluate combinations of treatments with different - "
mechanisms of action 0

* NAFLDsym has been used to evaluate >20 NASH compounds
and targets

— Pfizer, Gilead, Genentech, BMS, and other companies to inform clinical

programs
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Agenda

Overview of NAFLDsym v2A

Simulations of Cenicriviroc Predict Lack of Efficacy

Simulations of BFKB8488A Provided MoA Understanding and Supported
Dosing Paradigm Selection in Subsequent Studies

Impact of Lifestyle: Impact of Simulated Weight Loss and Weight Gain on
Predicted Efficacy

Q&A
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) At SimulationsFlus We Put It All Together

Science Business

Selection * Resources available to get
the job done on time

e Seamless collaboration
* Integrated, innovative

solutions to meet your needs i < * One-stop shopping —single
= ' vendor for all of your in silico

drug development needs

¢ Outcomes " -
NAFDsy~ K >

Pharmacometrics Clinical :ﬁ:.

= Safet
Efficacy :_:“; - y

We have the Solutions and the People to Address Your Drug Development Questions!

NASDAQ: SLP
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Our Solutions Inform the Entire Drug Development Process
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DILIsym Services Division of Simulations Plus:
Mechanistic, QSP/QST Modeling

Develop QSP and QST QSP and QST models for use in
models using established supporting compound
methods development

X

Established QSP and QST
modeling methodologies
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] DILIsym Services Division of Simulations Plus:
Mechanistic, QSP/QST Modeling

Innovation: pursuing novel and creative solutions to positively impact the world

Respect: promoting a diverse workforce and inclusive culture, while serving our communities

Integrity: thoroughly and accurately communicate with uncompromised truth and honesty

Commitment: providing quality products and exceptional services that deliver value to our
partners and the people we serve

o &
'DILIsym @RENAsym" &) & IPFsy RADAsym'

« Deep knowledge in multiple disease areas, including treatment and toxicity

 DILIsym and RENAsym software licensing, training, development (DILI-sim, RENAsym consortia)

« NAFLDsym and IPFsym software licensing, training, development

* DILIsym, NAFLDsym, and IPFsym simulation consulting projects

«  Custom QSP model development and simulation consulting projects

« Drug development consulting and data interpretation; in vitro assay experimental design and management
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NAFLDsym v2A Overview

Multiple interacting
sub-models, including

Clinical data from

« Steatosis :
L oxicity Crcuing W Pl literature used to
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NAFLDsym v2A SimPops Patients
Include Common Measurements
of Treatment Efficacy

Plasma Histology Imaging
Biomarkers Measurements measurements
Plasma TG Steatosis score HVETEL ST
(MRI)
: Liver stiffness
Plasma ALT Ballooning score (MRE)

Plasma cytokeratin
cleaved 18 (cK18)
Plasma free fatty
acids

Plasma adiponectin

Plasma Pro-C3

Inflammation score
NAFLD Activity Score
(NAS)
Fibrosis stage

Activated hepatic
stellate cells

Hepatic collagen

Collagen Percent
Area (CPA)
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Pathophysiologic Variability Represented
INn NAFLDsym with NAFLD/NASH SlmPops

« SimPops are population samples with variability across
key areas of NAFLD/NASH pathophysiology

« Multiple parameters are varied to produce diverse
possible simulated patients

« Simulated patients are compared with a multitude of
clinical data to validate pathophysiology

Response data (e.g., dietary intervention) have been
used to validate the SimPops

‘ Measured data

Maximos 2015, Das 2011, Tarantino 2018, Ajmera ) .

2016, Sepulveda-Flores 2002, Hasegawa 2001, Yin O Simulation results
2007, Wang 2011, Kim 2013, Park 2017

Clinical Data and DILIsym Services
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Variables Used to
Construct the

NAFLDsym v2A SimPops
Body weight

Adipose FA release

De novo lipogenesis

RNS-ROS clearance

Mitochondria function

VLDL-TG secretion rates

Plasma glucose

Hepatic glucose uptake

Plasma TG clearance

Apoptotic sensitivity to RNS-ROS

Necrotic sensitivity to ATP reductions

Hepatocyte regeneration

Extracellular vesicle release

Inflammatory mediator production

Stellate cell activation

Collagen synthesis and degradation
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Agenda

Overview of NAFLDsym v2A

Simulations of Cenicriviroc Predict Lack of Efficacy

Simulations of BFKB8488A Provided MoA Understanding and Supported
Dosing Paradigm Selection in Subsequent Studies

Impact of Lifestyle: Impact of Simulated Weight Loss and Weight Gain on
Predicted Efficacy

Q&A
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Clinical Potential of CVC Could Have Been Investigated
Using NAFLDsym Prior to Clinical Trial

Cenicriviroc (CVC), a dual CCR2/5 antagonist,
was being developed to treat patients with
NASH

— CVC thought to be potent anti-inflammatory and
anti-fibrotic therapeutic

— CVC reduces recruitment of macrophages and
activation of hepatic stellate cells

CVC represented in NAFLDsym in late 2020

— NAFLDsym predicted minimal efficacy in NASH
cohort consistent with clinical patient
characteristics from CVC trial

Phase 3 AURORA study terminated in January
2021 due to lack of efficacy

DiLIsymServices

m) U.S. National Library of Medicine

ClinicalTrials.gov

Find Studies « About Studies ~ Submit Studies ~ Resources - About Site v PRS Login

Home > Search Results > Study Record Detail [Save this study | Saved Studies (7)

AURORA: Phase 3 Study for the Efficacy and Safety of CVC for the Treatment of Liver Fibrosis in Adults With NASH

ClinicalTrials.gov [dentifier. NCTO03028740

The safety and scientific validity of this study is the

responsihility of the study sponsar and investigators. Recrutment Statys & : Termina ted (This study was

terminated early due to lack of efficacy based on the results
of Part | of the AURORA study.)

First Posted @ January 23, 2017

Last Update Posted @ January 13, 2021

A Listing a study does not mean it has been evaluated by
the U.S. Federal Government. Read our disclaimer for
details

Sponsor:
Tohira Therapeutics, Inc

Information provided by (Responsible Party):
Tohira Therapeutics, Inc
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Final CENTAUR Data Indicate Modest Fibrosis
Improvement, Similar to Placebo

Year 2
* Year 1 data indicated CVC primary outcome not Clinical Data ——
. . g [] Placebe [l cve e [T
met but secondary achieved significance A o
: —
(Friedman 2018) oo o
- OR: 1.035 (045, 2.40) ..,
F=0.84
— Primary: 2 2-point NAS improvement, no fibrosis . OR: 1.164 (048, 275) .o, 1
worsening (P = 0.5) g 15% S
a 14.0% n=15
— Secondary: = 1 stage improvement in fibrosis with = s || 12.8%
no NASH worsening (P = 0.02) 5 ™
: : : L 5
* Inyear 2 final analysis, CVC did not maintain g %
significant difference from placebo (Ratziu 2020)
0% =57 n=117 I n=5 n= !
— Neither primary nor secondary outcome TT poputation T population
Improvement in fibrosis by =1 stage

AND
no worsening of NASH

Ratziu 2020
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CVC Represented as Affecting Monocyte/Macrophages
and Stellate Cells in NAFLDsym
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] CVC Mechanism of Action Parameter Values
Derived from Published Literature

CVC on activation of HSCs CVC on macrophage recruitment
* Data indicate maximum inhibition of 80%  Data indicate maximum inhibition of 40%
* Inhibitory response engaged only when CVC >5

* Max inhibitory response at 0.696 pg/mL
ng/mL

— Neglects potentially stimulatory response at low
CVC concentrations

TGF-f} Activated Human HSCs Antagonist + HAoECs and Monocytes
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CVC PBPK Model Captures Clinical Data
from Healthy Volunteers

0.45

-5 04
.. . . £
« CVC PBPK model optimized using 150 mg qd clinical data goss
from healthy individuals £ 02
50.25
— Predicted liver sinusoidal concentrations to predict compound 5oz
concentration at site of target £ 0.15 ;
. . o o4
« Where possible, parameter values were taken directly S 008 e
from |Iterature o 1 : 3 . 4Lefebvreé2013-15(6‘)mgQD7‘
— Parameters for which values were not found in literature were Time (days)
estimated using ADMET Predictor (QSAR model) or =i
optimized to plasma profiles following CVC administration 2%
50.35
« Liver sinusoidal concentrations exported to NAFLDsym to £ 03
drive effects of CVC on HSC activation and monocyte e
recruitment =5
% 0.1‘ | | ‘ | |
5005| |l iversiusoidal bood concentration
E 0 ‘ PP‘Iiversinu“%oidal blood concen‘tration ‘ ‘
0 1 2 3 4 5 6 7

Time (days)

Clinical Data and DlLIsym Services
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Clinical Data and
Simulation Results

F1, F2, F3 SimCohorts
Characteristics for CVC Simulations

: Clinical
SimCohorts Cohort
F1 F2 F3 CENTAURS
Baseline characteristics Units Mean = SD Mean = SD Mean = SD
N 41 35 73 289
Body weight kg 116.4 £ 20.5 95.8 £ 20.6 85.8+17.5 96.1+21.1
Liver fat % 23.9+6.2 16.2 + 8.4 15.0+£7.6 -
NAS score score 59+£0.8 40+1.6 53+x14 -
Fibrosis stage score 1.0+£0 20x0.0 3.0+£0.0 -
ProC3 ng/mL 15.4+5.4 18.0 £ 6.3 23.2+8.5 -
Alanine aminotransferase (ALT) U/L 40.2 £+ 11.0 49.7 £ 16.4 62.2 +25.1 63.4 +37.5
Serum triglycerides mM 1.7+£04 1.9+£05 20x0.6 *
Collage percent area (CPA) % 0.4+0.8 40+0.6 6.5+1.0 -
F1 (% of total) % 27.5 - - 32.9
F2 (% of total) % - 23.5 - 28.4
F3 (% of total) % - - 49.0 384
§ Baseline patient characteristics reported by Friedman 2018
* Discrepancy between TG levels reported in Friedman 2018 main text vs. supplement
DiLIsymServices

A SIMULATIONS PLUS COMPANY
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CVC Simulation Protocol for Comparison
Against CENTAUR Data

Simulated CVC administration of 150 mg qd exposure for 2 years (104 weeks) to align with
CENTAUR study

Utilized CVC-informed monocyte/macrophage and HSC parameter values

— Liver sinusoidal blood concentrations drive effects on HSCs and monocytes/macrophages
Simulated in F1, F2, F3 SimCohorts

— F1, F2, F3 baseline characteristics align with CENTAUR patients

F1,F2, F3 104 weeks 150 mg qd * . L

DiLIsymServices
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| CVC Has No/Minimal Improvement on NAS and

Fibrosis Stage after 104 Weeks of Treatment
] 2 @ L]
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Simulation Results
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|| CVC Exhibits More Potent Effect on Monocytes/Macrophages,
Less Potent Effect on Hepatic Stellate Cells

Portal
macrophages

Total
activated
hepatic
stellate cells

Simulation Results
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) CVC Simulation Results Align with

CENTAUR Study Results

Fibrosis NASH
iImprovement improvement (22)

(21) with no with no worsening
worsening of NASH of fibrosis

F1 SimCohorts 0% 0%
SY[p[@felgfo]g I F2 SimCohorts 0% 0%
F3 SimCohorts 4% 0%
CENTAUR Arm A (CVC + CVC), ITT population 13% Not reported
Clinical CENTAUR Arm C (Placebo + Placebo), ITT population 14% Not reported
Cohort CENTAUR Arm A (CVC + CVC), mITT population 15% Not reported
CENTAUR Arm C (Placebo + Placebo), mITT population 17% Not reported

Adapted from Ratziu 2020

« Simulation results demonstrate minimal improvement in inflammatory or fibrotic endpoints in F1, F2,
or F3 SimCohorts
— As expected, CVC does not affect liver fat, plasma triglycerides, or body weight (upstream of CVC
mechanisms of action)
* Results consistent with 2-year CENTAUR data and with early termination of the phase 3 AURORA
trial due to lack of efficacy

Clinical Data and DILIsymServices
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NAFLDsym CVC Results Summary

« Simulated 2-year treatment with CVC predicted to result in no/minimal improvement in
NAS and fibrosis score endpoints consistent with 2-year CENTAUR results and with
early termination of the phase 3 AURORA trial due to lack of efficacy

— PBPK modeling applied to reproduce CVC exposure
— Invitro PD and MoA data informed parameter values
— SimCohorts representing inter-individual variability provide heterogeneity in response

« Clinical potential of CVC could have been investigated using NAFLDsym prior to
clinical trial

DiLIsymServices
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Agenda

Overview of NAFLDsym v2A

Simulations of Cenicriviroc Predict Lack of Efficacy

Simulations of BFKB8488A Provided MoA Understanding and Supported
Dosing Paradigm Selection in Subsequent Studies

Impact of Lifestyle: Impact of Simulated Weight Loss and Weight Gain on
Predicted Efficacy

Q&A

DiLIsymServices

CONFIDENTIAL
A SIMULATIONS PLUS COMPANY

25



NAFLDsym Used to Increase Understanding of
Mechanism of Action and to Inform Selection of Dosing Paradigms

BFKB8488A, agonist anti-FGFR1/KLB
bispecific antibody, is being developed to treat
patients with NASH

BFKB8488A represented in NAFLDsym and
simulations indicated that

— BFKB8488A administration was predicted to
increase serum adiponectin 40-80% over 12
weeks of dosing in an exposure-related manner,
within clinical data range

— Adiponectin appeared to play a mechanistic role

in potential for efficacy in NASH patients

— Simulation results used to evaluate and guide
selection of dosing paradigms for subsequent
clinical studies

DiLIsymServices

W) U.S. National Library of Medicine

ClinicalTrials.gov

Find Studies ¥ About Studies ~ Submit Studies v Resources ¥  About Site = PRS Login

[0 Save this study

A Study to Evaluate the Efficacy, Safety, and Pharmacokinetics of BFKB8488A Compared With Placebo in Participants With Non-Alcoholic
Steatohepatitis (BANFF)

ClinicalTrials.gov Identifier: NCT04171765

The safety and scientific validity of this study is the responsibility of the study

sponsor and investigators. Listing a study does not mean it has been evaluated
A by the U.S. Federal Government. Know the risks and potential benefits of

clinical studies and talk to your health care provider before participating. Read

Recruitment Status @ : Recruiting
First Posted @ : November 21, 2013
Last Update Posted @ : May 6, 2021

our disclaimer for details

Sponsor:

Information provided by (Responsible Party):
h,
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Clinical Data and
Simulation Results

Current affiliations:

Steatosis by the Anti-FGFR1/KLB Bispecific Antibod

FLL]

Zackary R. Kenz?, Brett A. Howell, Ajit Dash?, Chin Wong?, Felix L. Yeh?*, Leslie W. Chinn

2%

, Puneet Arora

, Kenta Yoshida?, and Scott Q. Siler®
1piLisym Services Inc., Research Triangle Park, NC USA; 3Genentech, 1 DNA Way, South San Francisco, CA 94080;
*Alector, 131 Oyster Point Beld, South 5an Francisco, CA 54080; "Prim:ipia Biopharma, 220 E Grand Ave, South 5an Francisco, CA 34080

The agonist ant-FGFRIMLE bispecfic  ansbody,
BFKBE4384, has baen SNown to be effectve at raducing
IIver fat In MAFLD patients In a Php study [1]. However,
FEFRAMLE recepions ane primanty sxpressad In aoiposs
ramer than Iver, Sggestng a roe for adlpoking mediators
such 3s aglponectn |Aq:|n] Adpn Ievels have been
shown o Inorease BFXBE4ESA  treament,
NAFLDsym, @ Q5P meﬁmlsﬂc mathematical medel of
MAFLD and NASH, was emgioyed 0 evauate ihe
plausibilily of Adpn Increases mediatng the rRduction in
Ilver fat obsarved with EFKBE43EA Teatment.

Exposure of GFKDE4SEA was predicied fom PopPK
moxdeling and comiined with 3 mechanistic representation
of Me efecis of BFKE3453A Interaction with the
FGFRIKLE wmletln adipose. The mechanistic model
Incoporated Me efects of Increased Adgn o el
changes In seweral Nepatic pattways mat can @
concert to reduce the hepatic Ipid burden. This Induded
decreasss In NeDatt 0e Novo IROgenes!s and mong-acy!

wansferase aciivity along with an Increass In
Repatic Taty acid oxidation. SUDCULANECUS Aaministration
of 50 mg Q2W, 75 mg QIW, 100 QIW or 250 CUW
BFHBE4354 was simulated for 12 weeks In 3 vidual
cohart of NAFLD patients with Steatnels (=),

Ganerally, simulations of BFKES4ESA-mediated Increasss
In AdDn were 0l to pradict COMParabie reauction In Iver
fat as those obsarvad In e PhiD study. Simulated
BFKBE435A. aoministration was predicied [ Increase
sarum Adpn A0-E0% over 12 wesks of dosng In an
exposura-Teiatied manner (Figure 1), which was within
mgemmﬂlnmm{mptmmbmgm:. Liver
b reductions ware predicted 1 INcrease In magnitude
mm InFEasing oose win ihe simuaied  patient
population, ranging from 0% % ~00% reiatve to baseine.
The Infer-patient variaoiity In the Iher Tt reduction was
reasonably Allematve smuiabions
Agpn Incr2ase did not pradict any effects on Iver fat

The hypolhesis that BFKES4EEAInduced Increases in
Adpn mediale the observed effects on Iiver fat in NAFLD
pabents |s consistant with NAFLDsym simulatons. The
simiartty between the clinical obsenvations and model

HNAFLDsym Overview Diagram

Representation and Optimization of
BFKBB488A in NAFLDsym

—
=
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Accurate Prediction of Phase | Clinical
Response to BFKB8486A with NAFLDsym
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wclinkal data
BO% | & sim results with Adpe increase
5‘]"5 @ sim results without Adpn inrease

558

Liver fat change (wk 12)
[=]
F

L -a0%
- BFKEB4E8A agonist ant-FGFR1/KLE acts on adipose 460%

fissue to i ‘adiponectin secretion from the adip -H0%

and increase uptake of fmmlieplasmalulhe 100%

adipose. These PO effects were included in the sir
= The simulations also downstream effiects in the liver

MNAFLDsym {red) clinical
mediated by changes in the adiponectin receptor which
sinulaﬁm[z-ﬂ:mmmdenm M’“?ﬁ"mm}u&mm
o ing of saturated fatty acids Adpn ir mediating liver efects
simulations parameterzed without Adpn

linmunu— dia-, and tnglycendes, increase liver secretion
of triglycerides. and increase fatty acid owidation [5-T]

EFKES453A, an agonist ant-FGFR1KLE bisp

MNAFLD SimPops Validation

antibody, has been shown io be effective al raducing
Iwer fat In NAFLD patients In @ P10 study (Kunder 2t
al, AASLD 2013}

FGFRUKLE recepiors are prmarly axpressed In

adipose rather than Iver, suggesting 3 role for
adipokine mediators such 35 AAPONECtN (AJpN). Adpa
leveis have bean shown 1o Incr2ase with EFKB345E4
treatment

NAFLDSYM, 3 RSP model of NAFLD

Was empioyed tD evaluste the pEUSIDITY of AGpn
Increases medating the reduction In llver 3t obsenved
win BFKB3458A reatment

GEI‘IEI'IteCh DiLlsymServices
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Construction and validation of NAFLD SimPops

= Simulated NAFLD patients (n=1707) include combinations of
parameter ranges based on reponed responses from
literature [B-12).

- Simulated patients within SimPops have pathophysiclogic
and clinical characteristics consistent with what has been
reported in Ferature [3-12]

mcrease (pink) did not represent cinical Fver fat response

100K ®clinkcal data

80% 1 Gsim results with Adpn increase
§ EO% | gsim results without Adpe increase
8 Waos
S a
o 0% .
B3 o !

-
gy HT l :
.

Ei-m. S L[] l 8
0%

-BO%

100% 50 g Toeng 100 mg 250

arw aw aaw oaw

NAFLDsym reasonably predicted (red) the clinical
responses (black) for plasma TG changes in
SimCohorts. accounting for wide clinical vanability in
plasma TG responses

Owarvlew NAFLDSYM 15 3 mechanisic, mathematcal,
Q5P model that was willzed for 3l simulations.
MAFLOSYM Includes 3 representation of the prmary
pattways eontroling liver fatty acld and tgiycende fuxes
In addrion to the effects of Ipatowicity on hepatoostular
health. MAFLDsym vZA ais0 cont@ing  submodsls
deseribing the pathophysiclogy of Inflammation and
fbrosis; Mese submodsls were nol the focus for the
simulations deseribed hersin,.  The primary simulated
MAFLOSYM oulpuis wliized were adiponactin, ALT, Iver
rat an!ptxmaTG
Imulated patisnts Aammpnpuummpanm
of NAFLD are
Indmeﬂlnwmsmﬂis:irrpapsm-lmr]nm
a numder of chaacterisics thal are consistent wilh the
observed helarogeneity of pathophysicioglc and cinkcal
faatures of MAFLD. For this study, 3 subset of all
simulated  pabientis (SmCohorts, n=42) wih  simiar
characterstics as tha dinkcal cohort was utiizad.
Simutated sfiscts of BFKEBA88A Hgh molecular waight
{HMW) adiponechn has besn shown o ncrease the
acavity of hepatooaliar AMPY Tollowing s Inisraction
with the ADIPO R and R2 receplors [2-2]. In separte
studies employing phanmacologic AcIvaiors of AMPK In
oeytes of HepG2 cells, AMPK aclivity has been
demonsiTatad 10 reduce Me xprRssion andior actvity of
ACC and FAS [5). These are @i controlling enzymes of
the de nowo lipogenesls (DML} pathway, reducions In
expression/aciivity of these enzymes reduce fiux through
the DML pathway. ACC also reguisies the eniry of falty
acids o the milochondna; reduced ACC actvity aliows
for greater fatty acid entry Mo the mitochondra to suppart
fatty add cxdation [5]. Addtional studies have shown

thal AMPK actvaion reduces fthe ular
of MGAT, one of the that
particpates In e esterfication of fatty acids to

Exposure-esponss  relationshi
betwesn HMW adiponactin and DL Inhibiton, enhanced
faly acid mddafion, enhancad VLDL-TG secrefon, and
Inhiniion of fatty acid esterfication, respectivaly wers
Included within NAFLDsym w24
A EUDEEL of Genentech's ANTI-FGFR 1/LE MAE Phass Ib
ciinical data (50 mg C2W and 250 mag G4W) were ised
optimize the quanttsiive relafonships of each effect the
quaniitative: retationships based on the In vim studles [5],
[7] were not amgioyed due I uncarainty of ransiating he
quaniitaive aspects to humans.  Valdation of the
optimized quantiave effects on DML Inhibiton, fatly acd
oofdation, and MGAT Inhibion was by
companng simuation resulls with aodiional Phase b
clinlcal data (75 mg Q24 and 100 mg Q2W).

Simulations were also conductsd Without parametenzing
an adponaciin Increase, to test Me key method of action
nypotes!s for EFKSa4884,

Simulated Protocols Subcutsneous administration of 50
mg C2ZW, 75 mg Q2W, 100 QIW or 250 O4W
EFKD343EA was Simuiated for 12 weeks In 3 virual
cohort of NAFLD patents with sieainsis

NAFLDsym simuldied predicions of 12 weeks of
Featment with the agonist ani-FGFRIKLE bispeciic
antibody BFKE345EA Indicate Mat:

+ BF¥DE48EA aoministration was prediciad to Increase

7] Furcder o, AA5LE 010 153, M. Chozs ot . Ligecs Pl Dim. 2502 1141} 191 Lot e . Conafrararsiogy. 208 b, 1 6 78
[ T Yk st . bt M. 2007 Ot 811} 12880408 153 L Torg arsi A Fmmood. £ Gl ochem 2008 Ouc; S5 W7sn 170} Pabbrint st mt. Gamiosardamiogy: 2008 Pt (3(2:04-31
[ T Twremcti ot ol et Mt 2007 Mar, 1300 T8 LI Phmter o ol sl M, 201 7 e S5 4400 171 Bttt . Chmwiign. 205 g A34] T

HoL P s . . Bl St T8 Ot ZTOATE MIEDL i maaric ot el Hepmiciogy 2018 Jam 153N
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112}, Mttwrciorier at ol Obaaty J0E Oct 1 7{10-1E2T

semum Adpn 40-30% ower 12 weeks of dosing In an
EXPOSUrE-TEiISd mannas, within Mie cinical data rangs
« Liver fat reduclions In the simulated patients were
o Increase In magnitude with Increasing
dose, ang simulated magniudes were consistent wil
e observed Iver fat reducton
« Simulafons parameierized without an adiponecin
Increase did not represant e clinical response
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I BFKBB8488A Represented as Targeting Adipose Tissue
with Subsequent Adiponectin-Mediated Effects
on Liver Fat in NAFLDsym

« BFKB8488A agonist anti-FGFR1/KLB acts on

adipose tissue
— Increase adiponectin section
— Enhance plasma TG lipolysis and uptake

« Adiponectin interacts with hepatic receptors to

enhance hepatocellular AMPK [2-4] and

— Decrease de novo lipogenesis
+ Downstream effect to increase hepatic secretion of
VLDL-TG
— Decrease esterification of fatty acids

— Increase fatty acid oxidation [5-7]

AN

[2]. T. Yamauchi et al. Nat. Med. 2002 Oct; 8(11): 1288-95 Adipase FA
[3]. T. Yamauchi et al. Nat. Med. 2007 Mar; 13(3): 332-9.
[4]. H. Waki et al. J. Biol. Chem. 2003 Oct; 278(41): 40352-63. oxidation
[5]. H. Guo et al. Lipids Health Dis. 2012; 11(1).
[6]. L. Tong and H.J. Harwood. J. Cell. Biochem. 2006 Dec; 99(6): 1476-88
[7].R.W. Hunter et al. Cell Metab. 2017 Aug; 26(2): 394-406..
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BFKB8488A Simulation Protocol for Comparison
with Clinical Data

« Subcutaneous administration of 50 mg Q2W, 75 mg Q2W, 100 Q2W or 250 Q4W BFKB8488A was
simulated for 12 weeks

* A subset of Genentech’s ANTI-FGFR1/KLB MAB Phase Ib clinical data (50 mg Q2W and 250 mg Q4W)
were used to optimize the quantitative relationships of each effect;

— Validation of the optimized quantitative effects was performed by comparing simulation results with additional
clinical data (75 mg Q2W and 100 mg Q2W).

« Simulations were also conducted without parameterizing an adiponectin increase, to test the key method
of action hypothesis for BFKB8488A.

« For this study, SimCohorts (n=42) with similar characteristics as the clinical cohort was utilized.

DiLIsymServices
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Accurate Prediction of Phase | Clinical Response to
BFKB8488A with NAFLDsym

% %
150% v g clinical data . lgg; .c!inical data . ~ lgg; | .c!inical data ’ .
O sim results with Adpn increase o ° O sim results with Adpn increase ® ° | Osim results with Adpn increase
Ex 125% 1 @ sim results without Adpn increase x 60% © sim results without Adpn increase ?:n 60% - @sim results without Adpn increase
g = 32 40% @ o0 40%
£ o ™ 100% - @ 209 S 8 709
£ En P 6 ) 20% s @ - ; o 20% ! °
25 3 O 5 0% ego o o 8 o = = 0% - °
S £ c 75% - O & B o8 @ M 8 :
£t o gamy o M f ES ten e b 2
2 L sox | 8 -40% ° 3 g ' 8 2-40% : 8e e f§fe
g & o o -60% o 8 'Y & 60% 7
L 2 59 2 80% o 8 o -80%
-100% 50 mg 75mg  100mg 250 mg -100% 50 mg 75mg  100mg 250 mg
0, o - Fo Fo
0% -~ -~ ~ ~ Q2w Q2w Q2w Q4w Q2w Q2w Q2w Q4w
. NAFLDsym accurately predicted (I‘ed) clinical o NAFLDSym aCCurately predicted (red) clinical o NAFLDsym reasonab|y predicted (red) the

responses (black) for adiponectin (Adpn) in
representative SimCohorts

responses (black) for liver fat in representative
SimCohorts, based on dose-dependent Adpn
increases mediating liver effects

clinical responses (black) for plasma TG
changes in representative SimCohorts,
accounting for wide clinical variability in

* NAFLDsym simulations parameterized without
plasma TG responses

Adpn increase (pink) did not represent clinical .
Adpn response

NAFLDsym simulations parameterized without
Adpn increase (pink) did not represent clinical
liver fat response
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NAFLDsym BFKB8488A Results Summary

Accurately predicted liver fat reductions with BFKB8488A treatment
— Simulated mechanisms of action within NAFLDsym

Simulations highlighted mechanistic role for adiponectin in BFKB8488A mechanism of
action

Simulations informed dosing paradigm selection for subsequent clinical studies
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Agenda

Overview of NAFLDsym v2A
Simulations of Cenicriviroc Predict Lack of Efficacy

Simulations of BFKB8488A Provided MoA Understanding and Supported
Dosing Paradigm Selection in Subsequent Studies

Impact of Lifestyle: Impact of Simulated Weight Loss and Weight Gain on
Predicted Efficacy

Q&A
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Lifestyle Can Influence Outcomes of NASH Clinical Trials

« Patient behavior can influence clinical trial outcomes
— Dosing compliance
— Weight gain or weight loss

« Unexpectedly substantial responses in placebo cohort
can make it challenging to establish pharmacologic
efficacy with compound

* Recent example in NASH clinical development:
Elafibranor

— Lack of statistical significance between treatment and
placebo cohorts for primary and secondary endpoints

— 72 week interim efficacy results
— Improvements within placebo cohort were substantial

* QSP modeling can help delineate pharmacologic efficacy
from lifestyle contributions
— Simulate each effect separately
— Simulate all effects simultaneously

DiLIsymServices
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Clinical Data

Interim efficacy results at week 72

ITT (missing biopsy = non- Flafibranor
120mg Placebo |P-Value
responder)
N % [N %

NASH Resolution

without
Primary |worsening of
Endpoint (fibrosis 138/717 19.2|52/353 14.7]0.0659
Key Fibrosis
secondarylimprovement of
Endpoint |at least one stage|176/717 24.5|79/353 22.4(0.4457

Genfit May 11, 2020 Press Release
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Changes in Body Weight Associated with
NASH Disease Progression and Reversal

« Change in body weight appeared to influence NASH

Gastroenterology 2015;149:367-378

disease progression
— Weight gain imposes greater lipid burden upon liver CLINICAL—LIVER

— Weight loss relieves lipid burden upon liver Weight Loss Through Lifestyle Modification Significantly ®
Reduces Features of Nonalcoholic Steatohepatitis

Eduardo Vilar-Gomez,' Yadina Martinez-Perez,’ Luis Calzadilla-Bertot,’

° Welght IOSS Shown tO be eﬁ:ective treatment for NASH Ana Torres-Gonzalez,' Bienvenido Gra-Oramas,” Licet Gonzalez-Fabian,® Scott L. Friedman,”

Moises Diago,” and Manuel Romero-Gomez”

patients
Table 4 Factors associated with increased non-alcoholic fatty liver
« Body weight increases appeared to worsen NASH status thscaso (MARTY activity score fom hagolng to manth 36
Increased N Static or ﬂt_il:_rnasad
- Wong 2010 WD seiy WD iy
— Based on histologic scoring N 26 %
. . . . A ears) 45+0 M+9 DES
— Patients with increased NAS had increased BMI Ve b, 1 (31 1.6 18 (60) o
Diabetes mellitus, n (%) 15 (58) 11 [42) 0.27
Hypertension, n (%) 12 [46) 14 (54} 0.58
«  NAFLDsym includes mechanisms linking changes in gl ;ﬁ_f,:ij ;_LB,:;_S EL
body weight to lipid burden of liver Coonds n body mass index. 0618 08211 0.003
— Alterations in lipid burden can lead to downstream changes DVaist creumierence fem) 82811 ot -
in lipotoxicity, inflammation, and fibrosis Wong 2010
Clinical Data DiLIsym Services CONFIDENTIAL 34
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NAFLDsym v2A SimPops Predicted
Response to Weight Loss is
Consistent with Clinical Data: NAS

Weight loss has been shown to improve NASH

and fibrosis
— Current standard of care
— Greater efficacy with greater weight loss

I

Simulated =5% weight loss over 1 year in
SimCohorts

— Comparable to protocols from clinical studies by
Vilar-Gomez 2015 and Hameed 2018

— Compared predicted changes in NASH
biomarkers with clinical data

MW Vilar-Gomez 2015
& Hameed 2018

Change in histologic
score

NN A LN, OR

NAS Ballooning Inflammation Steatosis

Vilar-Gomez 2015, Hameed 2018

Good agreement between predicted changes
in NAS score and components with clinical
data

Clinical Data and DiLIsymServices
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) NAFLDsym v2A SimPops Predicted
Response to Weight Loss is
Consistent with Clinical Data: Fibrosis Score

* Weight loss has been shown to improve NASH and
fibrosis

— Current standard of care

— Greater efficacy with greater weight loss 100%

« Simulated ~5% weight loss over 1 year in
SimCohorts

— Simulating study undertaken by Vilar-Gomez et al.

Proportion of patients

* Proportion of patients with reductions in fibrosis
scores comparable with clinical data
— No simulated patients predicted to have fibrosis stage
worsened with weight loss

Clinical Data and DILIsymServices

Simulation Results S A SIMULATIONS PLUS COMPANY

80% -
60% -
40% -
20% -
0% -

Clinical Data

Fibrosis stage
regressed

M Fibrosis stage
stabilized

B Fibrosis stage
worsened

44%
ot worsened

e~regressed ™y

stabilized ~»

® Fibrosis stage
regressed

m Fibrosis stage
stabilized

B Fibrosis stage
worsened

Vilar-Gomez 2015
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NAFLDsym Weight Loss Results Summary

Modest weight loss can yield improvements in NASH and fibrosis
— NAS and fibrosis score reductions reported with 25% weight loss

NAFLDsym predicted reductions of NAS and fibrosis score consistent with clinical
reports

NASH patients undergoing weight loss in clinical trials may obfuscate efficacy due to
pharmacologic effects of drug

— Particularly challenging when this occurs in placebo cohort

NAFLDsym simulations be used to delineate weight loss effects from pharmacologic
benefits

DiLIsymServices
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NAFLDsym v2A License Provides

Opportunity to Active

A license to NAFLDsym v2A is $67,500 per year
for 1 instance

— Includes capabilities of predicting effects of treatments on
steatosis, lipotoxicity, inflammation, and fibrosis in
NAFLD/NASH patients

— Includes 10 hours of training

— Local desktop installations only
— No network shareable licenses
— Must be renewed annually

— Additional licenses can be made available
volume pricing

at reduced,

Equations can be viewed by users

— Can be modified to represent novel targets within
NAFLDsym v2A

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

Simulation Results

y Utllize QSP Model

File Results View Help
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Comp Vigelh i
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NAFLDsym Services Projects Include Multiple Stages
to Ensure Alignment of Simulations with
Compound Development Goals

Stage | Project Activities Stage Il Project Activities Stage Ill 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

« Represent Compound A PK and PD patients patients

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

Stage 1 | Stage 2 | Stage 3
Kickoff 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

DiLIsymServices
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The DILIsym Services Team

Paul B. Watkins

Sergey Ermakov
Principal Scientist
Bay Area, CA

DILI-sim Initiative Founder and Scott Q Siler Brett Howell Shawn O’Connor
Scientific Advisory Board Chair Chief Scientific Officer President CEO, Simulations Plus Inc.
RTP, NC Bay Area, CA RTP, NC Lancaster, CA
»
DiLlsym
&) & IPFsym
‘S’HENAsym' RADAsym
Corey Berry Bud Nelson Lisl Shoda
Senior Software Corporate Principal Scientist
Engineer Counsel Director of Immunology
Bay Area, CA

RTP, NC RTP, NC
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Diane Longo Kyunghee Yang Christina Battista  Yeshi Gebremichael Zack Kenz Grant Generaux

Senior Scientist Senior Scientist Scientist Il Scientist Il Scientist Il Senior Scientist

Arlington, VA Lawrence, KS Buffalo, NY Dubuque, lowa Philadelphia, PA
BY =0

Jeff Woodhead
Senior Scientist
RTP, NC

Nader Hamzavi ~ Shailendra Tallapaka  Pallavi Bhargava Lara Clemens James Beaudoin Vinal Lakhani
Scientist | Scientist | Postdoctoral Fellow ~ Postdoctoral Fellow Scientist | Scientist |
RTP, NC RTP, NC RTP, NC
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Agenda

Overview of NAFLDsym v2A
Simulations of Cenicriviroc Predict Lack of Efficacy

Simulations of BFKB8488A Provided MoA Understanding and Supported
Dosing Paradigm Selection in Subsequent Studies

Impact of Lifestyle: Impact of Simulated Weight Loss and Weight Gain on
Predicted Efficacy

Q&A
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NAFLDsym Is Designed to Support
Drug Development with Efficacy Predictions

 NAFLD/NASH is a progressive disease of the liver

» Incidence is growing worldwide with few treatment options
— Substantial opportunity to improve health for many patients by
developing treatments
« Numerous potential treatments in development
— Recent setbacks and terminations

* NAFLDsym is a QSP model of NAFLD/NASH

— NAFLDsym v2A includes steatosis, lipotoxicity, inflammation, and
fibrosis sub-models; available now

— Includes pathophysiologically diverse simulated patients in SimPops

* NAFLDsym can be used to support NAFLD drug development

— Combines PK, PD, pathophysiology to predict efficacy of novel
treatments

— Flexible framework facilitates addition of new targets as needed on

— Can be used to optimize clinical trial protocols and identify key 07 0
hypotheses related to mechanistic underpinnings of predicted 22
response to treatment oA s

— Provides ability to evaluate combinations of treatments with different - "
mechanisms of action 0

* NAFLDsym has been used to evaluate >20 NASH compounds
and targets

— Pfizer, Gilead, Genentech, BMS, and other companies to inform clinical

programs
Clinical Data and DILIsym Services
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NAFLDsym v2A SimPops and SimCohorts

S AT A
E‘iﬁ

i

Validation
filtering
Interim General

] NAS =3 NAS 24
SimPops SimCohort] |SimCohort

S S
. Trx Validation:
SimCohorts for W Weight loss —SE —T
prospective clinical Simighort| | Simigghort
studies can be selected NAFLD/NASH
: * SimPops >
from SimPops 7 r3
J SimCohort SimCohort
S S
Prospective
SimCohorts T2
SimCohort
s
|
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| NAFLDsym v2A Comparisons with Measured Data
for Different Sub-Models to Validate SimPops

« NAFLDsym parameters optimized in accordance with standard QSP modeling practices

« Generated SimPops (n=1717) with diverse pathophysiology
— Adjusted parameters to create variability in steatosis and lipotoxicity
— Adjusted parameters to create variability in inflammation and fibrosis sub-models
— Followed general approach to calibration/validation for QSP models
» Calibrate sub-models as separate units as 15t step
« Confirm calibration is retained when sub-units interact (i.e., full model)
« Evaluate influence of inter-patient variability in pathophysiology
— Compared simulation results with numerous data sets to ensure model is properly calibrated,;

«  Steatosis/lipotoxicity comparisons with « Inflammation comparisons with data: + Fibrosis comparisons with data:

data: — Liver macrophages and neutrophils — aHSC
— Liver fat vs. ALT — TNF-a — Collagen levels
— Fat mass vs. adipose FA release — IL-10 — MRE
— Liver fat vs. Fractional DNL — TGF-B — ProC3
— Liver fat vs. VLDL release — PDGF-BB — Fibrosis scores
— Liver fat vs. adiponectin — TIMP-1
— MMP
DiLIsymServices
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NAFLDsym v2A Overview:
Steatosis-Lipotoxicity
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|

Clinical Data and
Simulation Results

NAFLDsym v2A Includes Simulated
Patients with Steatosis, DNL, and Liver
Injury Consistent with Clinical Data

« Simulated patients have wide range of contributions to

steatosis from DNL

— Consistent with Lambert 2014 and Smith 2019
observations that frequency of elevated DNL higher in

patients with extensive steatosis

* Majority of simulated patients within range of liver fat-

ALT clinical data (Maximos 2015)

— Indicates that relationship between steatosis and
lipotoxicity is captured within SimPops

DILIsymServices
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200 -

Max ALT (U/L)

70% o Simulation results
60% - B Lambert 2014
@ Smith 2019
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Lambert 2014

¢ measured data
O NAFLD simpops
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NAFLDsym v2A Overview:
Inflammation
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NAFLDsym v2A Includes Lobular
Macrophage and Neutrophil Numbers
Consistent with Clinical Data

«  Multiple papers indicate that lobular Lobular Macrophages
inflammatory cell numbers do not appear 50-
to change with NAFLD disease severity .
(Krenkel 2017, Tajiri 2009, Rensen 2009, alin
Leicester 2006) _|_

Number of cells (1e9)

* Lobular macrophages and neutrophils
from simulated patients compare

) P > >
favorably with measured data & & &
Lobular Neutrophils
_ 304 e ®
2
E 20
8 ‘
“5 ® [)
8 10 3.
£
z o®
0 1 T
& & & &
. 1 Tajiri 2009
Clinical Data and DiLIsymServices —_
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NAFLDsym v2A Includes
Extracellular Vesicle (EV) Levels Consistent
with Available Clinical Data

 EVsreleased from lipid-laden hepatocytes
can activate innate immune cells (Ban 2500-

2016, Ban 2017, Povero 2014) o °
— EV release from apoptotic HCs drives E 3 2000+ 0e®
activates inflammation in NAFLDsym a - ®e
Q 5 1500+ P
« Human plasma EV levels from NAFLD = ? 1000-
. @
patients reported by Povero 2016 80 z
o 3 500 -
> ——
« SimPops demonstrate range of EV level =
consistent with reported data 0 \ \ o
— Simulated range extends beyond data ds.@ Qé‘b e
based on assumption that larger n could @\,\ ,bso\ g
reveal greater variability 2 & &
— SimPops (n>1500), Povero 2016 (n =50 A ,b\b
NASH patients) ,g?‘:’ Povero 2016
S oo DilLlsymServices e
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NAFLDsym v2A Include Mediators
Consistent with the Majority of Data:

TGF-B, PDGF

O Simulation results

* Simulation results demonstrate modest g 3.5 @ Clinical data
increases in TGF-B consistent with the @ § 2?
w Y 2
reported range (Das 2011) G g
— Other data show no change or modest £ & 15
increases with disease severity a8 1
o S 05
E O T T 1
. . [=]
« Simulation results demonstrate modest = 100 200 300
increases in PDGF consistent with reported Plasma ALT (U/L)
increases at lower Metavir fibrosis scores
— Limited NAFLD data available; Yoshida et - > O Simulation results
al. (2014) report serum levels from a cohort o, @ Clinical data
that includes 24% NAFLD patients g
T 7
£
2, |
@
LL
o
E O T T T
0 2 3 4
Fibrosis stage
Yoshida 2014
Clinical Data and DILIsymServices
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NAFLDsym v2A Overview:
Fibrosis
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NAFLDsym Representation of Fibrosis in
Acinar Zone Enables Prediction of
Histological Fibrosis Scoring

Long-standing guidance for NASH

Stage 1. Zope 3 penisinusoidal/pericellular fibrosis; focally

fibrosis scoring based on location of or extensively present.

fibrosis (Brunt 1999)
— Histologic visualization of collagen

Stage 2. Zone 3 perisinusoidal/pericellular fibrosis with fo-
cal or extensive periportal fibrosis.

D i : Stage 3. Zone 3 pensinusoidal/pericellular fibrosis and por-
deposition in specific acinar zones of = o : o
tal fibrosis with focal or extensive bndgng fibro-
515.
Stage 4. Cirrhosis. Brunt 1999
PP

liver

NAFLDsym includes Zones 1, 2, and 3

in liver, enabling mechanistic
predictions of Fibrosis scores

DiLIsymServices
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NAFLDsym Vv2A Includes Activated HSC
Consistent with Clinical _Data

o CL simulations

Increasing Km of B CL measured
HSC activation ‘%‘ 20 - .
« Simulated patients have increasing number of — 2 15
activated hepatic stellate cells (aHSC) with §1o : “ %
increasing fibrosis stage zs : I !
0 :

— Consistent with clinical data showing increased
HSC activation with more extensive fibrosis
(Abdeen 2009, El Gendi 2012, Washington 2000)

Fibrosis Stage

[xe]
(%3]

+ PP simulations # PP measured

J
[=]
1

[y
(%3]
1

«  Simulated number of aHSC varies across m
zones, with centrilobular (CL) predominance

=
[=]
1

[%a]
1

aHSC (x10° cells)

— Consistent with clinical data showing the degree

P
of stellate cell activation in NASH patients was 0 ’ E ! ! .
highest in CL (Washington 2000) Fibrosis Stage
— Driven by different Km values for TGF-B-induced 5 MLsimulations
HSC activation across zones T
— Contributes to zonal differences in histologic ,E 15 |
fibrosis stages (F1, F2, F3) A
Abdeen 2009, 2
El Gendi 2012, © ~ ' t
Washington 2000 0 ‘ ? . .
0 1 2 3 4
) ibrosi
AT T DILIsymServices Flbrosis Stage -
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NAFLDsym Vv2A Includes Ranges of
Collagen Synthesis Rates and Levels
Consistent with Clinical Data

« Rates of collagen | synthesis are greater in 0.005 7 Simulation results

Q
. : . ® Clinical dat .
higher fibrosis stages = = 0.004 - @ Clinical data
=i
— Consistent with clinical data showing increased S. £ 0003
collagen synthesis rates in NASH patients = 2000 |
(Decaris 2017) S £ i !
= — 0.001 - t
— Rates from Decaris et al. combined with S N
collagen quantities from Masugi et al. 0 1 5 3 A
Fibrosis stage (score)
» Hepatic collagen | levels are comparable in Decaris 2017, Masugi 2018
fibrosis stages 0,1,2,3 - 20 = Simulation results
— Consistent with clinical data showing collagen § 5 @ Clinical data %
levels in NASH patients (Masugi 2018) &0
[=T+] X
— Histologic assessment of collagen levels by :E.. 10 . i
Masugi et al. converted to collagen quantities by S .
incorporating data from Aycock and Seyer and & l‘ II I| l
Nakabayashi et al. S o | | ‘ l
0 1 2 3 4
Fibrosis stage (score)
Masugi 2018, Aycock 1989, Nakabayashi 1993
Clinical Data and DILIsym Services
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Clinical Data

Weight Gain Correlated with
NASH Disease Progression

Table 4 Factors associated with increased non-alcoholic fatty liver
disease (NAFLD) activity score from baseline to month 36

NASH patients studied longitudinally, including
liver biopsies and histology

— Wong 2010

— n=52 patients

— 3 year time interval between biopsies

Change in body weight appeared to influence

NASH disease progression

— Based on histologic scoring
— Patients with increased NAS had increased BMI

Other studies have shown equivocal results for
weight loss effect on progression

— Variability in body weight over time likely factor

Disease progression in NAFLDsym driven
primarily by changes in body weight
— Variable alterations in lipids, inflammation and
fibrosis

DiLIsymServices
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Increased Static or decreased
NAFLD activity NAFLD actvity
Factors SCOre SCOre p
N 26 26
Age (years) 459 49 DE5
Male gender, n (%) 16 (62) 18 (69) 0.56
Diabetes mellitus, n (%) 15 (58] 11 (42) D27
Hypertension, n (%) 12 [46) 14 (54) 0.58
Metabolic syndrome, n %) 18 [69) 17 (B65) 077
Bnﬁ mass index IE-"I'ﬂz:' 27.4+4.1 Z74*33 D99
- —

Change in body mass index DEx1.6 D.Bx1.7 0003
(kg/m)*
Waist circumference (cm) B2.Bx11.1 RN EY

Table 3 Disfribution of fibrosis stage at baseline and month 36

Month 36 FO F1 F2 F3 F4 Total

Baseline

FO 17 7 0 1 1 26

F1 7 7 1 ] 0 17

F2 4 1 0 1 1 7

F3 0 0 1 0 0 1

F4 0 0 0 0 1 1

Total 28 15 ] 4 3 52

Table 2 Distribution of disease activity at baseline and month 36

NAFLD activity score at month 36 <3 -4 =5 Total

JAFLD activity score &t baseling

<3 12 16 1 29

-4 10 3 18

=5 5 0 5

Total 17 || 4 52

NAFLD, non-alcoholic fatty liver dissase.

Wong 2010
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) NASH Disease Progression
via Weight Gain Predicted in NAFLDsym

« Simulated weight gain over 20 years in SimCohorts

Fulya Akpina gh?, Scott Q Siler?, Grant T Genera Diane M Longo?, Lisl Shoda?,

- 2 0-30% i n C rease i n b 0 dy We i g ht Christina Battista?, Zackary R Kenz?, Craig Tha]hauser‘, Tarek Leil*

1 1gristol-Myers Squibb, Princeton, NJ, USA; 2DILIsym Services, Inc.. Research Triangle Park. NC
sym

— McTigue 2002

* Increase in food intake and weight gain elicit
iIncreases in steatosis

— Driven by increases in de novo lipogenesis and
adipose fatty acid release

* Increased NAS score over time due to lipotoxicity
and increased hepatocellular apoptosis and hepatic RELE _f—— | 5l _
inflammation Nestess) . Tiestyess)

— Release of pro-fibrotic mediators also drives increased
fibrosis Akpinar Singh 2019
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NAFLD SimPops Validation

Simulated NAFLD patients (n=1707)
include combinations of parameter
ranges based on reported responses
from literature [8-12].

Simulated patients within SimPops
have pathophysiologic and clinical
characteristics consistent with what
has been reported in literature [8-12]

[8]. Maximos et al. Hepatology. 2015 Jan;61(1):153-60.

[9]. Lambert et al. Gastroenterology. 2014 Mar;146(3):726-35
[10]. Fabbrini et al. Gastroenterology. 2008 Feb;134(2):424-31
[11]. Adiels et al. Diabetologia. 2006 Apr;49(4):755-65

[12]. Mittendorfer et al. Obesity. 2009 Oct;17(10):1872-7

Clinical Data and
Simulation Results

10% 20% 30% 40% 50%
Fractional fasting DNL (%)

o

0 10 20 30 40 50 60
Liver fat (%)

E @ measured data 8 38 " O NAFLD SimPops Variables Used to Construct
> 300 NAFLD simpops T ® Mittendorfer 2009 . ; ™
= € g5 4. the NAFLD SimPops
- "
< g = 50 -
g T 340 Body weight
° £ 30 .
o % € 20 - Adipose FA release
%o a4 - -
”~e 2 12 De novo lipogenesis
L 4 -]
< 0 20 40 60 80 RNS-ROS clearance
0 10 20 30 40 50 60 70 80
Fat mass (k . . .
Liver fat (%) (ke) Mitochondria function
VLDL-TG secretion rates
60 ) ) 60 NAFLD SimPops
Simulation results " . « Fabbrini 2008 Plasma glucose
50 ® Lambert 2014 ® 50 0 Adiels 2006 -
g 40 §=a0 Hepatic glucose uptake
- =
830 2 £ 20 Plasma TG clearance
o 2% . o
é’ 20 é g - Apoptotic sensitivity to RNS-ROS
10 a" - Necrotic sensitivity to ATP reductions
—
>

Hepatocyte regeneration
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NAFLDsym v2A SimPops Predicted Worsening
of NAS Score with Weight Gain is Consistent with

Clinical Reports

. . .- . Tabl F iated with i d non-alcoholic fatty li
«  Simulated4-10% weight gain in SimCohorts dscase (NAFLD) sctity score flom baselne fo month 36
— Simulating study undertaken by Wong et al. MARLD setiity  RAFLD sy
. . . . Factors SCOFE SCOrE
— SimCohorts comprised of F3 and F4 simulated patients : ” ZE :
Age (years) 45+9 ETE 0.65
Male gender, n (%) 16 (62} 18 (B9} 0.56
«  Simulated patients with increased NAS score had et 1200 3 o
association with weight gain Metabolic syndrome, n (% 18 (69) 17 (65) 077
. . . Body mass index {ko/m’) 27.4+4.1 Z71.4+33 0.99
— Consistent with correlations reported by Wong et al. ﬁ:mm 0615 0.821.7 0003 |
: L (kg/m’)*
— Heterogeneity of response in clinical cohort and Warst Crcumierence [om) TR AN k]
SimCohorts Wong 2010
4 Sim Results
« Simulated weight gain can contribute to disease 5 ; )
progression in NAFLDsym 2
% 2 @ o 00 O
F
@ 1 QRO @a@mD O
£
00 o
0% 2% 4% 6% 8% 10% 12%

Weight gain (% of initial body weight)

Clinical Data and DiLIsymServices
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Simulated
patients
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DILIsym Services Is Using QSP Modeling to Predict
Efficacy and Safety of Drugs in Development

Predicted compound
concentrations at site

of target often require
PBPK models

Exposure

Time fhe]

Mechanistic
representation of
underlying
biochemistry
describing
pathophysiology is
foundation of
QSP models

Pathophysioogy

10 100 1

PD effects and

Pharmacodynamics RUEERERIEERWENGilely

. 1
1C50=3.1 nM
2
u
001 03 1

(MoA ) are unique for
most compounds;

QSP model needs to
be flexible to provide
ability to represent
these effects

/
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