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About the FibroNest method
Same Slide(s) as Pathologist

High Resolution

High content | Single Fiber | Single Cell Image Analysis
Al > large quantitative & relevant data-lakes

Robust vs Pre-Analytical condition

Fully translational, not trained on existing paradigms

O O O 0O 0O O

7.3k Clinical Images, 12k Images

d 3 Phase 3, 7 Phase 2 NASH, 3 Phase 2 in other conditions, 60+ preclinical
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FibroNest Analytical Method
Analytical Method Hypothesis and Biological Relevance

Pag-. .
FIBRONEST @ ESBRA 2023
August 2023 — www.pharmaenst.com

Fibrosis expresses different histological
phenotypes.

This histological phenotype is different
depending on etiology, severity,
prognostic, organs and possibly patient
sub-phenotypes

Differences of phenotypes are represented
by changes in statistical distributions of its
traits in a tissue.

.... Does not contradict Histological

paradigms

... introduces truly quantitative
capabilities
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NASH (NASH CRN / Kleiner-Brunt!) | Hepatitis C (METAVIR/ P. Bedossa 1°, ISHAK / K. Ishak*! ) | PBC NAKANUMA /Y. Nakanuma?'? ) | cirrhosis (LAENNEC and BEIJIN scores314) |
Idiopathic Pulmonary fibrosis (ASHCROFT / T. Ashcroft?” ).




FibroNest Predictive Engine Overview

Outcomes .
(Continuous / Categorical) Predictive
Model
Single Fiber
| Single Cell Imae _

Spatially Resolved

¥

Composite Scores

Insights on key features

Augmented Pathology

~5,000 tiles X 3 image channels x 130 data Layers
~6000 fibers X 50 data layers



FibroNest Analytical Method
Generation of Phenotypic Composite Scores

Increasing Ph-FCS Fibrosis Severity Score

Ph-FCS is a continuous phenotypic biomarker to quantify the severity of Fibrosis in NASH

Multimodality assessment of hepatic fibrosis: Ranked paired reading and artificial intelligence identifies fibrosis improvement with Aramchol missed by conventional staging. V. Ratziu, Y. Yilmaz, D. Lazas, S.L. Friedman, C. Lackner, C. Behling, OW.
Cummings, Li Chen, M. Petitjean, Y. Gilgun-Sherk, S. Kadosh, and A. J. Sanyal ( EALS 2022, poster here)
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https://www.fibronest.com/s/Aramchol-histopathological-methodologies-poster-for-EASL-June-02-2022.pdf

Ph-FCS Fibrosis Biomarker
Current Biomarker Analytical Validation Results

Sensitivity to Pre-analytical Conditions (excl/WSI)

2 micron 3 micron 4 micron Ph-FCS - ROI#2
" 10.00
k= 9.00
> 8.00
8 7.00
6.00
5.00 —
E 4.00 =
2 3.00
8 2.00
1.00
0.00
(%) 10 20 30 45 60
=
= —)  c—'3 4
2
é If Bath Length : 20 to 30 mins
Q If Tissue Thickness : 3to 4
microns
=
% Ph-FCS varies
from 1% to 6%

Evaluation of a novel histology-based fibrosis phenotypic composite score and its correlation with NASH-CRN Fibrosis scores in patients with
NASH. Li Chen (1), Michael Lung (2), Cynthia Behling (2), Arun Sanyal (3), Mathieu Petitjean (1). 1 - PharmaNest, Princeton, NJ, USA; 2- University of
California, San Diego, NAFLD Research Center, Division of Gastroenterology. 3-Virginia Commonwealth University, Richmond, VA, USA.

PharmaNest
FibroNest Biomarkers FDA — Pre LOI Meeting (FibroNest Ph-FCS) — June 2023

Precision

Repetability

Reproducibility

[Je B[ B>

| High

High

Coefficient of Variation % (Std/Mean)

vV V V VvV Vv Low Mid High
Same Prqtocol Pt-Steatosis %  0.57% 0.79% 0.86%
5 Consecutive days Ph-FCS 0.47% 0.21% 0.29%

=41
5|

VY VYV,

Coefficient of Variation % (Std/Mean)

No Protocol Standardization
(ROI edge recess)
(confidence thresholds)
(Color Normalization)

5 Consecutive days

Low Mid High
PT-Steatosis %  1.19% 0.74% 2.13%
Ph-FCS 11.53%  4.95% 3.33%
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https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-8XvKMEFkgqW3AKPePDnAYW
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-2FAdkky4w3YKDHUQuADpMA
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-VLV8Hk3yu6skeCTtkTuigU
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-2AgL2A4mchnKCPTXixHsc3
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-wcuRJRUUwRwmtdfo4nPueb
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-sV2jvvLUkF6baJXBzyUrdd
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-DBSYLtkQU6fskRcSGGMkHg
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-siPg35cd6KwKV8KZXHoWqH
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-TRLcf9F388xwAHW25gGgKL
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-tV69CJpMM4GzofMuZ7vWuL
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-xkYwMJsWE7fupGwvT4Dfui
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-bLYEbisWUQHQchvYFskyWR
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-v7LXEKChxDHWEwgXGLDaEX
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-k8Z5Mz7Zi9RjuKc52zR9j9
https://data.viqi.org/client_service/view?resource=https://data.viqi.org/data_service/00-pC9YDVFzo2wsFoEeh35Njg

Ph-FCS Fibrosis Biomarker
Current Biomarker Clinical performance

Ph-FCS ability to classify based on diagnostic performance (sensitivity,

Ph'FCS VS NASH'CRN F Stage specificity):

20 - . e |ICD10-K74.01: Hepatic Fibrosis, Early Fibrosis (=< NASH CRN F2),
18 0 16 e |CD10-K74.02: Hepatic Fibrosis, Advanced Fibrosis (>=NASH CRN F3),
1 28 °
2 37 Reference Biomarker: NASH-CRN Fibrosis Stages
16 3 335
4 293 o
14 Total 709
N= 709
12
Ph-FCS Cut off=5
10 e s
Specificity: 86.62%
8 e
Sensitivity: 87.65%
6 Q
PPV: 98.19%
. L ,
- — NPV: 45.98%
2 { = | 8
= 1 4+ . |
F-CRN FO F1 F2 F3 Fa The performance or the Ph-FCS might be affected by the
0 16 28 37 335 203 accuracy of the Reference Biomarker

PharmaNest
FibroNest Biomarkers FDA — Pre LOI Meeting (FibroNest Ph-FCS) — June 2023 Page 1 1



Ph-FCS Fibrosis Biomarker
Ph- FCS Biomarker utility in pre-cirrhotic NASH Clinical Studies

Liver Biopsy

v

Histology

v

Digital Pathology
@FDA Approved WSI

FibroNest

v

Pathologist Review Ph-FCS

|

Augmented

Pathologists Reviews
Ph-FCS Diagnostic
Value

Pathology Images

A

A

Final decision
Early Fibrosis
=<F2

Final decision
Advanced Fibrosis
>=F3

.\.

__

PharmaNest

»

FibroNest Biomarkers FDA — Pre LOI Meeting (FibroNest Ph-FCS) — June 2023

In the context of pre-cirrhotic NASH clinical studies, the Ph-FCS Fibrosis
biomarker will:

Improve the quality of the NASH Studies primary end points:

* Aid pathologists adjudicate NASH-CRN Fibrosis stages in the F2-F3
transition zone

Generate an exploratory and continuous outcome for fibrosis severity
to

 Describe base-line characteristics

* Quantify the effect of an intervention using mean-change from
baseline data analysis paradigms

Page 12



Clinical Applications of Ph-FCS
Continuous Phenotypic Score for Fibrosis Severity
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Continuous Score measure the true effect of an intervention
Page 13 and change the Data Analysis Paradigm
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Clinical Applications of Ph-FCS
Identification of responders in the context of Drug Development (Aramchol, NCT02279524)

Post-BL Biopsy at Post-BL Biopsy at
<W48 weeks =W4as

Biopsy methodology

All 28 100% 23 100%

Fibrosis Improvement (1 point or

more) based on NASH CRN 7 25% 9 39%

Fibrosis Improvement (Paired reading
ranked assessment) based on 12 43% 14 61%
comparing individual patients slides

Subject Fibrosis Response (Al K !\
reading) using Flh_rnnest s Phenotypic 15 54% 23 100%
FCS (A responder is defined by an

absolute reduction off

Subject Fibrosis Response (Al
reading) using Fibronest's Phenotypic

FCS (A responder is defined by a 6 21.4% 15 65.2%
relative reduction

FibroNest Fibrosis Continuous Biomarkers resolve paired-biopsy drug effect “inside” Categorical Scores

EASL 2022: Multimodality assessment of hepatic fibrosis: Ranked paired reading and artificial intelligence identifies fibrosis improvement with Aramchol missed by conventional staging Author List V.
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https://www.fibronest.com/s/Aramchol-histopathological-methodologies-poster-for-EASL-June-02-2022.pdf

Clinical Applications of Ph-FCS
|dentification of responders in the context of Drug Development

Ph-FCS- Mean R% Change from Baseline MRE Mean R% Change from Baseline

OChange%-PCBO O Change%-10MG O Change%-20MG O Change%-40MG

% Responders (Fibrosis)

OChange%-PCBO O Change%-10MG O Change%-20MG O Change%-40MG

OOF-CRN MElIshrak OOPhFCS M MRE
40.0% 1.00 ° 1.00

L[]

- T ; ol 050 N =
35.0% o — 0.00 == ‘:;{:\ [

l E3 4 =
-0.50

10

30.0% = )
-1.00 -1.00
25.0% = i 150 150
20.0% ] — [ ] 200 200
. ? ] Pharmacodynamic Response | Ph-FCA Mean Change from Baseline | MRE Mean Change from Baseline : Ph-FCS benchmarks MRE response

15.0% B ]
10.0%

5.0%

Ph-FCS detects the treatment effect of NASH drug
0.0% candidates with a performance that benchmarks

Placebo 10mg 20mg 40mg Imaging based measurements

Pharmacodynamic Response : Responders: NASH-CRN: 1 stage | Ph-FCS: 25% relative reduction |MRE: 15% relative reduction

Novel Digital Pathology quantitative image analysis and Al method detects the treatment effect of NASH drug candidates with a performance that benchmarks Imaging based measurements. Li Chen (1), Elizabeth Brown (2), Anne Minnich (2),
Vipul Baxi (2), Dimple Pandya (2), Edgar D. Charles (2), Zachary Goodman (3), Shuyan Du (2), Mathieu Petitjean (1), Arun J. Sanyal (4), (1) Pharmanest, Princeton, NJ, USA (2) Bristol Myers Squibb, Princeton, NJ, USA (3) Inova Health Systems, Falls
Church, VA (4) Virginia Commonwealth University, Richmond, VA, USA (poster link here)
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https://www.fibronest.com/s/EASL-2022-FibroNest-FALCON1-POSTER.pdf

Clinical Applications of Ph-FCS
Detection of Pharmacodynamic Response (Pegbelfermin, NCT03486899)

(C)

6%
4%
2%
0%
-2%

-4%

-8%

Treatment Engagement Score
Mean % Change from Baseline

o= 0.09

p=0.05
p=0.04

APCBO AlOmg A20mg A40mg
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25 Phenotypic traits of Fibrosis are engaged during the 24 weeks
intervention with Pegbelfermin

APCBO  A10mg A20mg  A4Omg

Total Skeleton Length (mean) - All Assembled/Fine CAR Ratio - Perimeter (mean) - All Collagen
Collagen phenotypes Assembled Tissue Collagen Content phenotypes

-30% -20%

Novel Digital Pathology quantitative image analysis and
Al method detects traits of fibrosis treatment response /
pharmacodynamic Response

Novel Digital Pathology quantitative image analysis and Al method detects traits of fibrosis treatment response. . Li Chen (1), Anne Minnich (2), Edgar D. Charles (2), Zachary Goodman (3), Mathieu Petitjean (1),

August 2023 — www.pharmaenst.com AASLD 2024

Arun J. Sanyal (4), (1) Pharmanest, Princeton, NJ, USA (2) Bristol Myers Squibb, Princeton, NJ, USA (3) Inova Health Systems, Falls Church, VA (4) Virginia Commonwealth University, Richmond, VA, USA SUBMITED TO



Clinical Applications of Ph-FCS

Prediction of clinical Liver related Events

20
18
16
14
12
10

Ph-FCS

P<<0.001

O N B O

No Event
N=341

Event
N=63

Percent with No Event

o

0-1

Ph-FC5: <3

First Liver Event Curve

3-6 =G0 9-12 ——12

Years Since First Biopsy

Ph-FCS (N=404)

Sensitivity Analysis

Cutoff Sensitivity Specificity

Sensitivity Specificity

2.85
3.00
3.15

68.25%
66.67%
63.49%

71.55%
74.49%
76.54%

2.38%

-4.8%

-3.94%

2.8%

Results: Mean age was 53.5 yrs, 56%
were males, mean BMI 30.6 kg/mz2, 39%
had diabetes and 62% arterial
hypertension. The  proportion  of
histological fibrosis stages were:
0/1/2/3/4, 53%/17%/8%/14%/8%,
respectively. Median follow-up was 11.4
yrs (IQR 4.7). 52 pts (17%) had at least
one LRE. Mean (median | sd) Ph-FCS
was 5.19 (3.91 | 3.74) in pts with LRE
vs 2.60(2.00|2.22) in pts without LRE
(p<0.001). Using a cut-off value of 3,
Ph-FCS had a sensitivity of 66.6% and
specificity of 74.5%% for the prediction
of LRE. When the cut-off value was
changed by +/-5% the sensitivity and
specificity varied within a -4.8% to
+2.8% range. The related Kaplan Myer
curve describing the occurrence of the
first LRE with time following the biopsy
used to establish the Ph-FCS
demonstrates that the LRE risk can be
stratified according to the Ph-FCS
value.

Ph-FCS predicts Liver Events (N=404, 18years of follow up, AUROC=0.76).

Novel artificial intelligence-assisted digital pathology quantitative image analysis predicts the occurrence of liver-related clinical events in the multicentric, European, Hepatic OuTcomes and SURvival Fatty Liver Registry (HOTSURFR)
Pstudg_.l7_i Chen?, Louis Petitiean?, Javier Ampuero?, Jerome Boursier?, Stergios Kechagias®, Salvatore Petta®, Hannes Hagstrom®, Jérn Schattenberg’, Frederic Charlotte®, Leila Kara®, Pierre Bedossal®, Mathieu Petitjean?, Vlad Ratziu?

age
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Clinical Validation and Applications of PT-Steatosis%
|dentification of Steatotic effect in the context of Fibrotic Tissues

Definition: % of MacroSteatosis on Non-Fibrotic Tissue
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Page 18
FibroNest FDA — LOlI MTC Outcomes (Fibrosis and Steatosis)
CONFIDENTIAL | April 18 2023

Steatosis A% Vs PDFF % (N=610)

30

FibroNest A% vs NAS S-Stage (N=705)
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40%
35%
30%
25% W
20%
15%
10%
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o 1 N

Placebo 10mg 20mg 40mg

Correspondence with NASH CRN Scores (N=705, FALCON
1, 2 and LIFT), and with MRI PDFF . N=610 ( Falcon 1-2)

Pharmacodynamic Response : Responders identified:
NASH-CRN: 1 stage | A% : 30% relative reduction | PDFF: 30%
relative reduction ( FALCON 1 Phase 2 Study)

Pharmacodynamic Response : A% Mean Change from
Baseline | PDFF Mean Change from Baseline: A%
benchmarks PDFF response. ( FALCON 1 Phase 2 Study)



Single Cell Tissue Pannels & Inflammation

Normal Hepatocyes
Steatosis Hepatocytes
Inflammatory Cells
Specialized Cells




Quantitative Image Analysis and Al classification:
A guantitative approach to Tissue Injury

- H&E Digital Patfiology 40X~

Nuclei ML Classes Inflammatory cells probability

nflai; Cisters Morphormetry.

“NASH-CRN” Steatosis

ﬂ

(A) Steatotic Hepatocytes Ratio (D) Inflammatory Cell Ratio (C) Specialized Cells Density (E) Small Inflammation Clusters
(% Cell Count) (% count of all cells) (count/pm?) (count/ 200XFOV)
100 100 50918 160 o001 12 p003
90 920
p=0.005 T 140 : 10
80 80 5-0002 «  p=0.668
70 o 70 120 ' ‘__ 8 p=0.164
60 60 = 100 i
=0.003 I T g
%0 p 50 80 _ 6 T ; x
40 — :
}7 a0 T hedo0o1 60 2 4 : i
%0 : 30 40 I . - ]
2 ; 2 ] T N S— i
10 _§_ % 10 20 | BE 0 p=0.107
0 0 0
SGrade 0 1 2 3 INF Grade 0 1 2 INF Grade 0 1 2 INF Grade 0 1 2
N 2 40 30 14 N 7 68 12 N 7 68 12 N 7 68 12

“NASH-CRN” Inflammation

Evaluation of the performance of a novel single-nuclei Digital Pathology method for the continuous quantification of Steatosis and Inflammation in liver biopsies and its correlation with NASH-CRN scores in patients with NASH. In collaboration with
Pr. Arun Sanyal, Pr. Cynthia Behling an esteemed team of pathologists from the Universities of California. EASL 2023




Lobular Ballooning Quantification
(Machine Learning form Pathologist Annotations)

0% - 100% probability map

FibroNest Analytical Hypothesis:

= Ballooned Cells are the expression of a “Balloonification”
process

= Pathologists annotated with a “confidence Leve

= Al Model generate a confidence Level and only >75% is
accepted

= Cluster are phenotypes of severity, according to some
pathologists, but not all

I”

O Score 0(31) O Score 1 (40) EScore 2 (13)
Results 30

25

20

15

.

5

: Il

Limitations Research Article

JOURNAL
INAFLD and Alcohol-Related Liver Diseases OF HEPATOLOGY

Limited
Performance

Probability of hepatocyte ballooning

tow R High

+omoooo o0 0 n-o—-o—o—oo-|

Complexity of ballooned hepatocyte feature recognition:
Defining a training atlas for artificial intelligence-based
imaging in NAFLD

75% - 100% probability map

Breakthroughs in therapies for NASH and remaining challenges, Vlad Ratziu, Sven Francque, Arun Sanyal, journal of Hepatology 2022 vol. 76 | 1263-1278



https://www.fibronest.com/s/1_s20_S0168827822002100_main.pdf

Upcoming Data Generation Plan
To support Biomarker Clinical Validation and advance of the field of Fibrosis

frmus g - FNIH
IVIetaBollc Liver DiseaskE rdar? ity tﬂeo f Health
* N=2000 NASH Liver WSI Biopsies * Phase2 Program

* Retrospective Analyses by Q1 2024 * N=2000 NASH Liver WSI Biopsies
* Timing : per NIMBLE

* Validation vs Pathologists * Validation vs Pathologists
e Possible Liver Outcomes

* NITS development * NITS development

* Pr. Quentin Asntee * Pr. Arun Sanyal

* LITMUS Investigators * NUMBLE Investigators

e LITMUS Industry Partners  NIMBLE Industry Partners

Europe USA



Recap / Summary

Same Slide(s) as Pathologist

High Resolution

High content | Single Fiber | Single Cell Image Analysis
Al > large quantitative & relevant data-lakes

Robust vs Pre-Analytical condition
Compatible with FDA approved WSI scanners

D0 COD0DO00

Improve adjudication

Describe baseline characteristics

Detect responders “inside” categorical stages

Detect treatment responder / pharmacodynamic response
Predict Liver Related outcomes ( POC, N=400)

VVVYY

d  Currently engaged with FDA / CDER - BQP
d 3 Phase 3, 7 Phase 2 NASH, 3 Phase 2 in other conditions, 60+ preclinical



Thank You |

Mathieu.Petitjiean@pharmanest.com

PHARMANEST
Princeton, USA

www.fibronest.com
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