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Development and validation of improved hiPSC-CM assays to study cardiac
safety
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Research Project

Development and validation of cardiomyocyte model as a predictive assay
to assess functional and structural cardiac liabilities

RTCA CardioECR

In Vitro

Biomarker Analysis
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Research Project
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Empowering Predictivity and Speed of hiPSC CM Assays by

Machine Learning Approach

Example of experimental data for control case compared with
drug Bepridil (field potential signal — extracellular recording)
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hiPSC CM Experimental Data Classification in Ternary Case for Each Drug Concentration
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B: Bidomain-base model simulations
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Research Project

Development and scientific validation of novel telemetry implants
with added 3D micro-GPS functionality
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Research Project inspjre
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Research Project r sP AS

Validation and use of novel telemetry implants with 3D micro-GPS
functionality for integrated neuro-cardiovascular assessment

ﬁ Validate new methods to analyze and interpret the variability of existed cardiovascular data.

Optimize future experiments
Direct connection to databases
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Using Micro-GPS telemetry system to explore cardiovascular data in group housing of laboratory MARIE CORIS
animals.

Group housing

Increase number of gathered parameters
Animal refinement (3R)

Evaluating laboratory animal behavior using video capturing in cardiovascular experiments.
Group housing
Identification of effective factors in each experiment
Combination of cardiovascular and CNS experiments (3R)
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Research Project
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Modelling and numerical simulation applied to the prediction of the effect
of drugs in our cardiovascular system

Validation of the model with

Develop novel in silico experimental data:
models to describe the .
e - Regional flow rate (ESR11)

cardiovascular function -Artery Wall displacements (ESR10)
: E
(changes in pressure, flow, -Local blood pressure g, 9
arteries stiffness) simultaneously assessed by MARIE CURIE

intravascular catheters
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Develop markers by

Relate measurements using mathematical
Sosaies] Tl with the predictions mo_dgllipg. Perform
using machine learning classification tasks and
through a.web algorithms and data - estimate quantities of
application assimilation interest given the
techniques experimental

measurements.
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Research Project

Principle of Mass Spectrometry Imaging
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Research Project
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Development of mass spectrometry imaging tools to study drug distribution
and associaﬁted tissue-specific effect
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1) Derivatization strategies to enhance detection of 2) Peptides imaging in ischemic hearts 3) Proteomics combined
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Localization of doxorubicin in heart, aorta and muscle & Spatially resolved biological effects (glycans and proteins)

metabolization products
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Research Project

Measuring arterial stiffness at different scales: a new toolbox for safety
pharmacology
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Research Project

New preclinical screens in safety pharmacology assessment: detection of
cardiovascular effects in “failed” NCE.

European Training Network
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In vitro Ex vivo
Luciferase NFAT HUVEC proliferation Livecyte cytometer Pressure myography
reporter gene assay assay
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New preclinical screens in safety pharmacology assessment: detection of
cardiovascular effects in “failed” NCE.

In vivo
Radiotelemetry Doppler flow model Attractor reconstruction
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Research Project

Investigating the link between heart failure and cancer:
The role of endothelial neuregulin-1 in cancer promotion
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Cancer and cancer treatment toxicities
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Common
Risk Factors

Genetic predisposition
Cigarette smoking
Obesity
Hyperlipidemia
Sedentary lifestyle
Diabetes
Aging
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Meijers et al., 2018: Avraham et al., 2020:
HF induces tumor growth Early cardiac remodeling
by circulating factors promotes tumor growth

Figure adapted from Moslehi et al.,2020
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Investigation of cardiotoxic effects during and after cancer treatment (in/ex
vivo). -
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Research Project

Investigation of cardiotoxic effects during and after cancer treatment (in/ex
vivo).

ot

teit Antwerpen

— U. Universi

4t March 2021 | dustin.kruger@uantwerpen.be



Network
n Safety Pharmacology

Training & Secondments PSP re

ADINSTRUMENTS

This certificate verifies that g' 0

DUSTIN KRUGER

l]]] e c attended and successfully completed the

PRESSURE-VOLUME ANALYSIS WORKSHOP

Remote « 6hrs training
9™-10" February 2021

4t March 2021 | dustin.kruger@uantwerpen.be



Thank You For Your Attention

Contact: Dustin.Kruger@uantwerpen.be

0
2
0
=
0
q

U' Universiteit
Antwerpen

4t March 2021 | dustin.kruger@uantwerpen.be



‘f_} Maastricht UMC+ % Maastricht University

Personalized safety pharmacology against
drug-evoked proarrhythmia
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My academic background: Undergrad (2013 - 2017)

University Majoring in

v’ Yeast metabolism study using HPLC and
molecular biology methods (cloning, PCR)



My academic background: Master’s (2018 — 2020

University Majoring in
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v’ Construction and imaglng of yeast mutants of
MAPK pathway (plasmid and strain construction)




What are the safety concerns for safety pharmacology?

RISK PROARRHYTHMIA
Drug-induced

BENEFIT aggravation of the
existing arrhythmia  Lethal events

or the 2%
development of
novel arrhythmia

Torsades des pointes (TdP) arrhythmia

QT long
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How to establish iPSC-CMs?

Patient’s blood

Human iPS cells Cardiomyocytes Purified cardiomyocytes
Dedifferentiatlo Differentiation o Purification
» p 4 |

@
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Yamanaka transcriptlon factors

Oct3/4, Sox2, Klf4, c-Myc
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What has been already done?

v’ Informed consent v’ Blood drawn v’ Peripheral blood

)

mononuclear cells (PBMC)
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Electrophysiology —

What are the follow-up experiments on
IPSC-CM to get readable output?

Patch Clamp
Action Potential
lonic currents

within a cell

Multi-electrode Array
Field Potential . oy
Transcriptome profiling:

microarray/RNAseq

GeneChip®
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Anna Savchenko

M.Sc. in Molecular biology
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Prof. Paul Volders’ lab member
a.savchenko@maastrichtuniversity.nl
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