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OUR TRACK RECORD: DON’T BELIEVE ME, JUST WATCH

We have proven value 1n multiple cases across Pharma

s Understand diseases Reduce attrition by Higher success rate
g <— and identify new —— Dbetter understanding in preclinical and-———+'g
- druggable targets properties clinical trials
Target selection Lead discovery Lead optimization Preclinical Clinical Clinical Decision
Support Tools
CONTERA PHARMA CHECKMATE ALK

PHARMACEUTICALS
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Working with Abzu and using the QLattice to analyze our clinical data has provided us with new insights and

© e

helped us generate new hypotheses for exploring the potential for a biomarker-based enrichment strategy across

cancer.

3 8 September 2022

© Abzu AI 2020. All rights reserved. Proprietary and confidential.

@

Art Krieg
Cso

CHECKMATE

PHARMACEUTICALS

Market Access

El

P\



@ abzu

A TECHNOLOGY DISPLAY

xAI-Based Patient

Data access + data
processing

We enhance your research
with bilobank access and
prepare your raw data for
analysis.
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Enrichment Strategy

High-performing +
interpretable
results

Review a set of composite
biomarker signatures with
clear and explainable

model interpretations.
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Regulatory
compliance +
approval

Confidently nominate your
signature with our
comprehensive report and
support.
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ABZU’S EXPLIANABLE AI

We call it the QLattice®
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Mathematical explanation: exp(A)*(B+C)+D*E
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ABOUT US

Enabling smart biomarkers with explailnable AI

What we do:

Smart biomarker built with xAI: @

Abzu uses Explainable AI (xAI) to find

the optimal number o@

required to find

the highes@signature

: Target

Data features ([({|
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Mathematical function: Exp(A) * (B+C) + D*E

for predicting a@
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CASE: BREAST CANCER

Locating smart biomarkers targeting breast cancer
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CASE: BREAST CANCER

Locating smart biomarkers targeting breast cancer

w Collect samples Data quantification ‘ Data preparation Explainable AI

705 Samples, breast tumor

MRt e

Copy number

miRNA
RPPA
DNA methylation

Invasive@ Breast Cancer

Ciriello, Giovanni, et al. "Comprehensive molecular portraits of invasive lobular breast cancer." Cell 163.2 (2015): 506-519.

‘ Smart biomarkers

Invasive (XeJ:11|ETy Breast Cancer
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CASE: BREAST CANCER

Locating smart biomarkers targeting breast cancer

w Collect samples Data quantification ‘ Data preparation Explainable AI ‘ Smart biomarkers

1936 Potential Biomarkers [Multi-Omics], Breast tumor
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Copy number variations Somatic mutations Gene expressions Protein expressions
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CASE: BREAST CANCER

Locating smart biomarkers targeting breast cancer

w Collect samples Data quantification ‘ Data preparation Explainable AI ‘ Smart biomarker

A simple explanation: Two biomarkers only

Biomarkers:
[DATA FEATURES]

Quality:
[PREDICTION ACC. & BENCHMARK]

QLattice® 0.65

Random Forest 0.68

gaussian
x0

Nx1 2

A 2-feature non-linear
model that stratifies
a subpopulation of
cancer patients was
found

Two gene-expression
features were
found: APOB and MYOC
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CASE: BREAST CANCER

Locating smart biomarkers targeting breast cancer

w Collect samples

A simple explanation: Two biomarkers only

Data quantification ‘ Data preparation

Explainable AI

‘ Smart biomarker

1B.448
1.1 - » =
oo o 0
8.9 %ol ‘.
g 0@ °
. o, ’
6.7 s he® s s
A L) ,0°.
-
®
4.5 sdais
L]
2.2
.
0.0 1 . [ ]
I 1 1 I I 1 1
S & 9 < 3 F 4
rs_MYOC

0.8

0.7

0.6

0.5

0.4

0.3

A “hotspot” is revealed at:
APOB expression levels of ~9
MYOC expression levels of ~7
individuals are at increased
risk of death

This subpopulation was
significantly enriched in
ductal cancers
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CASE: BREAST CANCER

Locating smart biomarkers targeting breast cancer

w Collect samples Data quantification ‘ Data preparation Explainable AI ‘ Smart biomarker

Adding complexity [stitl simple!]: exploring multi-omics

Biomarkers:
[DATA FEATURES]

Quality:
[PREDICTION ACC. & BENCHMARK]

x1 4

add
x0 \
6

x1
multiply
x0

Random Forest 0.68

x1 5
add

QLattice® 0.75

x0

L1l

A 4-feature
multi-omic model,
now outperforming
Random Forrest

Again,
high-1lighting APOB,
while also
including a
mutation and copy
number feature
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CASE: BREAST CANCER

Locating smart biomarkers targeting breast cancer

w Collect samples

Data quantification ‘ Data preparation

Explainable AI

‘ Smart biomarker

Adding complexity [stitl simple!]: exploring multi-omics
Patients without Patients with the
the TNXB mutation TNXB mutation
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A “genetic switch” is identified:

« The left side shows the decision
boundary for non-TNXB mutation
carriers: individuals with high APOB
and VWDE levels are less likely to
survive

e The right side shows carriers of the
TNXB-mutation carriers: Here, lower
levels of APOB lead to higher risk of
death, regardless of the levels of
VWDE
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MULTIPLE CASES: SAME RESULT

Uncovering smart biomarkers with explainable AI

Alzheimer’s disease

Identify potential biomarkers
for Alzheimer’s disease

Liver cancer

Classification of hepatocellular
carcinoma patients using methylation
biomarkers

Breast cancer

Target: Identify mechanism driving
breast cancer severity

Data: Multi-Omics Methylated cfDNA Proteomics (mass
705 subjects, 1936 features 91 subjects, 1712 cfDNAs spec.)
(mutations, copy numbers, gene expression, (30,000 before variance filter was applied) 137 subjects, 1166
protein levels) . !
proteins
Smart
Biomarkers: e
_ /) 3 s "H"fcunm..s
| YWHAG MAPT

QLattice® 0.96

Random Forest 0.91

& BENCHMARK] Random Forest 0.68 Random Forest 0.89

Ciriello et al. 2015,
https: //www.cell.com/cell/fulltext/S0092-8674(15)0119
5-2

Wen, Li, Guo, Liu et al. 2015,
https: ubmed.ncbi.nlm.nih.gov/26516143

Bader & Geyer et al. 2021,
https: //www.embopress.org/doi/full/10.15252/sb.201
99356
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THE ANALYSIS CHALLENGE

The challenge in data constrailnts vs. algorithms for analysis

w Collect samples Data quantification ‘ Data preparation Explainable AI ‘ Smart biomarkers

~ ]
E Data for high-throughput assays READY @ Explainable AI modelling
Tabular data i Smart biomarkers
[ ] o ] c ] o] - BN (8)
Ssssss¥ ' aulli
GAUS
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THE ABZU WAY

Locating smart biomarkers using XAI - the QLattice®

) —
w Collect samples Data quantification ‘ Data preparation Explainable AI ‘ Smart biomarkers j:
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Identify Sampling & | Tabular data ! Explainable N Smart

population data | ! model biomarker
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- ADD:
Clinical metadata == External data
W [ec.g., Biobank, Registries]
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IF YOU WANT TO KNOW MORE

Contact us and discuss opportunities

Academic Network and
Biobank Access

Gartner “Cool Vendor” Let’s talk today

Uim)| Combining symbolic regression with the Cox proportional hazards model
%S| improves prediction o f heart failure deaths READ MORE >

Abzu recognized
as a Cool Vendor \\
in artificial
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! READ MORE > |
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HEAI\_TH 2022

Gartner, Jun. 2022

Gartner

biobank
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KNOCK ON OUR DOOR, CALL US, FOLLOW US

Thank you! And get 1n touch!

sam.demharter@abzu.ail

@abzu.ai Denmark Orient PL. 1, Mezz., 2150 Copenhagen, Denmark
52 info@abzu.ai Spain c/o Carrer d’Alaba, 100, 08018 Barcelona, Spain

7 @AbzuAl i@ abzu abzu_ai
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DEMONSTRATED BENCHMARK

QLattice® has proven ‘best of both worlds’ in benchmarks

Explainability
[Model complexity?]

Prediction error
[Performance gap®]

i High Low i Simptle Complex

. performance performance i explainable black-box

i i models models
TRADITIONAL: Linear ! —_— > !
MACHINE QLattice | @ ! @ |
LEARNING: : | !
XGB | @ | - :
RandomForest ! . ! e ;

000 005 010 015 020 025 030 4qf 102 10° 10° 10° 10°
Prediction error Model complexity

1): The performance gap is defined by the median difference of the given algorithm to the best performing model on each dataset in the real-world datasets of SRBench.
2): The model complexity is given the by SRBench definition of model size.
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