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= BilomeDx

In @ nutshell

I

:

We develop NextGen medical products based on clinical profiling of the microbiome

Collected microbiome Top-tier
orofiles collaborations

i, &

19 > 65.000

Clinical studies

C COsE Group leader at ML4Microbiome @ ' MICROBIOME

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY
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23 FTEs, 8 nationalities, 9 languages —» BilomeDx
IR e S R
< 1 Barbara Sladek, Dr. Nikolaus Gasche

PhD, MBA
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What does Biome Diagnostics do? —=% Bio

Advancing healthcare through microbiome-profiling

With one stool sample, the most advanced next-sequencing methods and state-of-the-art artificial intelligence paired with
bioinformatics, we enable the most accurate analysis of the intestinal microbiome. With the information from the individual

microbiome profile, we can derive information that enables us to make statements about disease progression and the
effectiveness of therapeutic methods.
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Technology and innovation =% BiomeDx

Complete digital microbiome end-to-end service

@& + @ + +

- Bioinformatics with Proprietary Advanced
Next Generation | | .
Sequencing machine learning knowledge algorithms for
algorithms database diagnostics

HL7

International
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ISO ISO
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9001:2015 13485:2016
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The intestinal microbiome plays a major role g; BiomeDx

A healthy gut microbiome is associated with improved therapeutic success and fewer side

effects in oncology

Response

Immune checkpoint blockade
Chemotherapy

Tumor cell Stromal cell
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BiomeDx

Ll

Pipeline

Product Proof of concept Prototype testing Validation Commercialization

BiomeOne®

Immune checkpoint inhibitor
response prediction test

BiomeCRC"®

Colorectal cancer
screening test

BiomeFMT

Targeted fecal
microbiota transplantation

BiomeDrug

Microbiome based
therapeutics

e ®
myBioma

High-end microbiome
analysis for at-home
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myBioma® - the digital microbiome solution =% BiomeDx

Because your health starts in the gut

* Scientific microbiome analysis for at-home

S o12:01

* Microbiome insights on:

 REPORT  Irritable bowel syndr...

ASSOCIATIONS

INFORMATION

LT

* Diversity

Click on the bacteria to find out more
about the references.

* Enterotype —— ,

Associated bacteria

® Blautia Normal

* Assoclations

® Coprococcus Normal ~

Normal

@ Dialister

* Pathways

@ Dorea Normal

* cfcC.

® Enterobacteriaceae Normal

@ Roseburia Normal

® Ruminococcus High -

@ Salmonella Normal

* Available in Europe

® Veillonella Normal

* > 300 partner therapists yBloma ‘

Protective bacteria

@ Akkermansia muciniphila

* +40 white-label partners =
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Number of observed features

Further explorative analyses
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Oncology and gut microbiome =% BiomeDx

Gut microbiome modulates response to immune checkpoint inhibitor therapy

The composition of the gut
Micropiome can be used to predict
therapeutic success.

Eubiosis
Healthy gut microbiota

Dysbiosis
Defective gut microbiota

A healthy gut microbiome may be , ,
aSSOCiated Wlth Im prOved + Responder cancer patients . Non-respoﬁder cancer patients
therapeUtiC SUCCESS and fewer Side * Healthy individuals * Refractory cancer patients

v Metagenomics
e ff e C t S " v Metabolomics
v Proteomics
v' Preclinical validation

Microbiome associated Microbiome associated
with good outcome and with primary resistance to
low irAEs ICls and/or irAEs

Reference: Vivarelli et al. Int J Oncol. 2021
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BiomeOne® - First microbiome diagnhostic —=+ BiomeDx

Immunotherapy response prediction test ;
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* Non-small cell lung cancer s
* Renal cell carcinoma

= Mean ROC (AUC = 0.80 = 0.06)

+ 1 std. dev.

v' Non-invasive & performed on a single stool sample T

False Positive Rate (Positive label: 1)
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Dataset Microbiome data Bioinformatics

B I o m e O n e c ; Over 10.000 patients worldwide were used for the

b i O a rke r biomarker development (20% cancer patients) 1 - b f";T |
m @ o o o — s B - -
© - ™
development oF o ¥ ? e
' ' i ' Next-Generation 1400 different species
' ' Sequencing identified
Partne.red + Proprietary + — Clinical dats Biomarker identification
studies data * Response
—=p * Immune-related adverse events
* Tumor type
* Gender, country, age, diet
BiomeOne validation Data analysis

® @ O Classification algorithm
e Validation through multi-centric ' ' ' to distinguish response
study (5 centres) with HI/IV -+ . ©

| patients (melanoma, NSCLC, i RSl '

. o &
renal cell carcinoma) ' ' '

h

Clinical application
ICl-response prediction
irAE prediction

FMT selection

@
Sensitivity: 81% o0

+20% compared to current o o

gold standard © @
e T ¥,

' Responders '

® o © Approx. 15 million data

' ' ' points included in the

calculation




Dimensionality reduction & final model —== BiomeDx
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presentation
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Training data autoencoder: Training & validation data random forest:
Cancer patient datasets Cancer patient datasets (compressed)

Healthy customer datasets
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BiomeOne validation study

Ll

BiomeDx

Longitudinal analysis of stool microbiome samples in melanoma, RCC and NSCLC patients

(stadium3b/4)

90 patients
initially planned

80 patients 65 patients with at least a
recruited baseline stool sample

10 patients
dropped out

Comparison
between
Rs/NRs

l n=463

|

Comparison between
presence/absence
irAEs

BiomeOne® analysis for
Rs/NRs identification

(&

EURO

47/ 65 patients provided a
second sample

Comparison
with baseline
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Assoz. Prof. M. Pichler
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BiomeDx
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BiomeOne report

Probability of response: high Probability of irAEs: low
0.08 1 ; 0.04 1
: | Responder
: | None
| : Cutoff - | IERE
T | Sample o Diversity
= : = : Cutoff
¢ = | | Sample 5_98
T : Lo | :
o 004" 2 7 Normal range: 5.62 - 6.42
S e :
M . ©
U : )
0.02 - B | 0.01+
Bacterial richness
0.00 — ; — ) 0.00 :3;755
O 25 50 75 100 @) 25 ) 79 100

Model probability of response Model probability of iIrAE Normal range: 202 - 320

Clinical response
The analysis of the intestinal microbiome reveals a high probability (55%) of the occurrence of a response to a
checkpoint inhibitor based cancer immunotherapy (CTLA-4, anti-PD-1 or anti-PD-L1).

Please note: The values O - 50 % represent a low probability of the occurrence of a response. The values 51 - 100 % represent a high 1
probability of the occurrence of a response.

Enterotype

Tolerability (irAEs)
The analysis of the intestinal microbiome reveals a low probability (29%) of the occurrence of immune-related

adverse events (irAEs) of any grade during a checkpoint inhibitor based cancer immunotherapy (CTLA-4, anti-
PD-1 or anti-PD-L1).
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Regulatory and QM challenges

* Regulatory Requirements

BiomeOne CE-IVD registered medical device

* |[EC 62304:2006 Software Life Cycle process

* |SO 1497/1:2019 Risk Management

* [SO 13485:2016 & ISO 9001 eQMS - electronic Quality

Management System

* EN 62366 1:2015+A1:2020 Usability Engineering Processes

* MDCG Guidances

* New Challenges

* Further indications

* |mprovement of machine learning model

&
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Biome Diagnhostics GmbH

EC Declaration of Conformity

Manufacturer’'s name Biome Diagnostics GmbH

Manufacturer’'s address Alleestraf3e 90, 2103 Langenzersdorf,
Austria

Name of the device (s) BiomeOne®

Classification Others (neither listed in Annex Il of
VDD, nor self-testing device)

Conformity assessment route VDD Annex Il

We hereby declare that the above-mentioned product conforms to the
required technical documentation, in accordance with:

Directive 98/79/EC of the Parliament and of the Council of 27 October
1998 on in vitro diagnostic medical devices: Annex Il

We ensure and declare that the distributed CE-IVD marked medical device
meets the provisions of the Directive 98/79/EC of the European Parliament
and of the Council of 27 October 1998 on in vitro diagnostic medical devices
which apply to it. All supporting documentation is retained at the premises of
the manufacturer.

Vienna, 23" March 2022

AL G (o s fo

Dr. Nikolaus Gasche arbara Sladek, PhD, MBA
Managing Director Managing Director




The future: Binary model on adenoma prediction BiomeDx
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sensitivi specificity

subsampling feature outlier

transformation ! .
selection exclusion

10 - BiomeCRC®
-y
£::. Colorectal cancer
= screening test
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é 0.6 - .é 0.6
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& 0.4 - & 04 -
Qv
>
B
v
S 02 Chance 0.2 -
Y G —— Mean ROC (AUC = 0.87 = 0.01) - = Luck (0.424)
= i | + 1 std. dev. 0.0 ] — Mean (AUCPR = 0.857 = 0.01)

0.0 0.2 0.4 0.6 0.8 10 0.0 0.2 0.4 0.6 0.8 10
False Positive Rate (Positive label: 1) Recall
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Publications & posters =~ BiomeDx

I

:

* (Cancers 2023: Assessing the Performance of a Novel Stool-Based Microbiome Test That Predicts Response to First Line Immune Checkpoint
Inhibitors in Multiple Cancer Types

e (CIMT 2023: Application of the microbiome-based prediction test BiomeOne guantifies antibiotic, geographical and health-related effects on
response to cancer immunotherapy in a large European cohort

* Gut Microbes 2023: Using fecal immmunochemical cartridges for gut microbiome analysis within a colorectal cancer screening program
* Gut Microbes 2022: Atypical enteropathogenic E. coli are associated with disease activity in ulcerative colitis
e DGHO 2022: BiomeOne® multi-centric validation of a novel microbiome-based test to predict response to cancer immunotherapy

* UEG 2022: Analysis of colorectal cancer and adenoma microbiome signatures and the application of machine learning classification as a
potential screening tool

e OGP 2022: Prediction of immune checkpoint inhibitor response in non-small cell lung cancer patients using a microbiome-based biomarker

e OGMBT 2022: Deconfounding the intestinal microbiome signature of responders versus non- responders to immune checkpoint inhibitor
therapies

* ESMO 2022: BiomeOne: Multi-centric validation of a novel microbiome-based biomarker to predict response to cancer immunotherapy

e OGGH 2022: Analysis of colorectal cancer and adenoma microbiome signatures and the application of machine learning classification as a
potential screening tool

e ARES 2022: Distance-based Technigues for Personal Microbiome Identification

e Data and Applications Security and Privacy 2022: Utility and Privacy Assessment of Synthetic Microbiome Data

e WCLC 2022: Introducing “BiomeOne”, a microbiome-based biomarker to predict immune checkpoint inhibitor response in NSCLC patients
e SciRep 2022: Shift of dietary carbohydrate source from milk to various solid feeds reshapes the rumen and fecal microbiome in calves

e OGP 2021 Meta-analysis on the specificity of microbiome-based signatures for predicting immune checkpoint inhibitor therapy response in
non-small cell lung cancer patients
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Advancing cancer therapy through
microbiome profiling

BiomeDx GmibH Barbara Sladek, PhD, MBA
Handelskai 92, Rivergate barbara.sladek@biome-dx.com
AT-1200 Vienna +435 660 357 28 93 biome-dx.com

Biome



