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Meftrion Biosciences: the ion channel specialists

In depth profiing of human iPSC-CM — from electrophysiology to
phenotypic assays
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Metrion Biosciences: the ion channel specialists

» Established tfeam of expert electrophysiologists
« Specialist in ion channel screening

« Expertise in both manual and automated on chonneldog

pq‘l'ch C|C|mp discovery experts %
» Part of CiPA consorfium for HTS platform v i il &3;.
- Expanding range of phenotypic and Integrated drug -

translational assays in the cardiac and - discovery
neuroscience fields

 Integrated drug discovery capability

Translational assays

. . . CiPA complaint safety
« HTS fo candidate nominafion assays

Induced pluripotent
stem cells
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Eurostars CardioPredict Grant

eurostars”

« Eurostars CardioPredict is a European consortium composed of three

partners:
Metrion Biosciences Nanion Technologies Leiden University
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« Started in 2015 - 2 M€ over two years

« Aim: Optfimised human stem cell cardiomyocytes & phenotypic assays
using the latest generation of screening platforms to meet future market
& regulatory requirements. Generate in vifro cardiac safety assay to
reliably predict clinical cardiac risk
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Presentation topics

1.  Manual Patch Clamp - Current Clamp

2. Axion Maestro - MEA

3. Nanion CardiokExcyte%6 - Impedance




hIPSC-CM: Axiogenesis vCor.4U

« New generation of Axiogenesis ventricular induced
pluripotent stem cell derived cardiomyocytes
(NIPSC-CM)

 |solated from 26 year old Caucasian female

90 % ventricular

* Fibroblast free

« 7 days in culture - fibronectin (10 ug/mil)
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« Cells form syncytial monolayer suitable for
electrophysiological & phenotypical assessment

» Perforated patch clamp, current clamp
configuration @ RT




Current clamp recording on Manual Patch Clamp

\ \ \ \ \ \ \ 0.1 % DMSO
ey - APD,, ;
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APD,, h
200 % xczs} 800 800 Z
AP parameters Spontaneous Evoked 1 Hz ) ) C<)
(n=89) (n=75) « Suitable for recording of spontaneous & —
RMP (mV) 720£03 733046 evoked activity (0.5 — 2 Hz) Q
_ : , O
Vmax (V.sT) 568 +3.7 50.1 £ 4.8 , very STCIb'G recordlngs > 30 min —
APA (mV) 106.5+0.8 119.9+1.7 G d 1' b 1_ _I_ | 73 V O
APD,, (ms) 133.1+3.8 99.3+3.0 codresting membrane potential = -/5m 2
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APDs, (ms) 5024161 4268+109 expression of Nay 1.5 channel
Frequency (Hz) 043001 |1 « Consistent APDyg ~ 500 ms
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Action Potential phenotype: atrial vs ventricular (1 Hz)

1 uM Carbachol 100 nM Tertiapin Q 100 nM ML 365 10 uM lvabradine 50 uM 4-AP
K.3.1/3.4 K.3.1/3.4 TASK-1/ K,;3.1 HCN2/4 K,1.5

AW 02

3 J ) o " S| =
2 3 2
200 ms 200 ms < 200 ms

200 ms 200 ms

e Insensitive to most atrial-selective ion channel blockers

- Small effect of 4-AP suggesting functional expression of K, 1.5 channels

« Ky1.5 protein is expressed in the human ventricle, although no functional activity has been detected so
far (Mays ef al, 1995)

« Common feature of all hiPSC-CM tested so far at Metrion

ABojoopuwiinyd |puLy

metrio
.Vbiosciences 7




Pharmacology: evoked Action Potential (1 Hz)

100 uM Lidocaine 100 nM Nifedipine 50 nM Dofetilide
Na,1.5 hERG
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RMP V..  APD, RMP Voo  APDy, RMP V.o  APDy

» Expected effects of core CIPA reference compounds on AP:
* Lidocaine slows the upstroke velocity by ~60%
* Nifedipine decreases all APD values
+ Dofetilide prolongs APDy, by ~ 70% but does not frigger EAD at THz
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Pharmacology: spontaneous activity

140,
100 pM .. £ 20
. . £ 1001
Control Lidocaine :
P JUL L Wy - T
g? 8? é 401 j
g 5 Q
100 nM .
Control Nifedipine MDP APA MDR  Frequency 3
Ca,1.2 500, %
>
1/ UUU L .
. 50 nM 8 8
Control Dofetilide 5 2001 >
hERG 2 100/
: JUUUUUUL

1s

APD,, APD,, APDy,

« AP exhibit expected sensitivity to reference compounds
 EAD observed with dofetilide
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Presentation topics

2. Axion Maestro - MEA

3. Nanion CardiokExcyte?6 - Impedance
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MEA platform: Axion Maestro
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« Environment confrol plugin allows long QO

. 37°C / 5% COQ Spike Slope Mean (V/s) 2411 Q

. Acute / chronic pharmacology FPD Mean (ms) 363.1£30.4 =

FPDCF Mean (ms) 405.7 +33.9 @)

. . Beat Rate (bpm) 83.9+24 <
* ngh SUCCEesSS rOTe USIﬂg 96 MEA We” D|OT9 Conduction Velocity Mean (mm.ms')  0.22 £0.1
« 100% wells recorded MEA signal Beat Period Irregularity (%) 29+58

>85% of the 784 electrodes
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Maestro: Sodium channel blocker Lidocaine

100 uM Lidocaine B
_ <
O
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« Lidocaine increases inter-spike interval & QT inferval but not the QTc
« Important decrease of peak amplitfude & slope
« No arrhythmic event or EAD-like events
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Maestro: Calcium blocker Nifedipine

300 nM Nifedipine
< 180 6

] = oo <
. | - 300 nM angdipme O
3 1401 mm 1 M Nifedipine Pre-drug+» - -

= 1204
£ 100, O
vV Y $ a0 2 Q)
2 £ 60- 3 )
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0.1s 20, Q|—
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Q
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Q
» Nifedipine decreases field potential duration (T wave) 5
& infer-spike interval, with a small effect on the spike 30 min <

amplitude.

» Effects were observable after 5 min & stable over time
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Maestro: NERG blocker Dofetilide

10 nM Dofetilide Z
—p
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1407 mm 0.1% DMSO L2
1 10 nM Dofetilide O
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e . ‘ 0
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& 40-
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« Dofetilide increases QT & inter-spike interval . It also reduces the spike amplitude

« EAD were observable after 5 min & degenerate at higher concentration into
fibrillation
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Presentation topics

3. Nanion CardioExcyte%6 - Impedance

|||||||||| 15



Impedance assay: Nanion CardioExcyte 96

« Dual mode platform: impedance &
microelectrode array (MEA)
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1 wmmw m I
ﬂu 0 0 O I I - vCor.4U cells start to beat after én

« Base Impedance which represent the
growth phase, is stable after 5 days

BR stable after 72 hrs

300- . 150+ ;
: CardioExcyte 96 parameters vCor.4U

S Camsian

Base imp (Q) 360.6 + 4.1

96 ©}ADX30IPI0D

— =3
<} 8 100-
3 @ Beat Rate (bpm) 1085+ 1.0
& ©
§ £ I . Amp (Q) 3.6+0.1
£ 7 504 :
= & PW30 (ms) 195.1+1.0
: BR CoV 0.04 0.0
R S I e R
Time (days) Time (days)
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Impedance assay: Confractility & pro-arrhythmic effects

100 uM Lidocaine 300 nM Nifedipine 50 nM Dofetilide
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« Drug effect on contractility mirrored electrophysiological pharmacology
» Lidocaine stops contraction but recovers with a decreased BR & amplitude
» Nifedipine increases BR but decreases amplitude

« Dofetilide decreases amplitude & BR. Secondary beats degenerate into fibrillation
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Impedance assay: Chronic cardiotoxicity
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e 0.1 % DMSO

o Media

o 0.3 M Lidocaine
o 1 pM Lidocaine
e 3 yM Lidocaine

10 pM Lidocaine

e 30 pM Lidocaine

e ¢ ©¢ © 0 O O e

100 pM Lidocaine

0.1 % DMSO
Media

0.01 uM Nifedipine
0.03 uM Nifedipine
0.1 pM Nifedipine
0.3 uM Nifedipine
1 pM Nifedipine

3 uM Nifedipine

0.1 % DMSO
Media

1.5 nM Dofetilide
5 nM Dofetilide
15 nM Dofetilide
50 nM Dofetilide
150 nM Dofetilide
500 nM Dofetilide

Base impedance is a good indicator of cell
viability & possible cardiotoxicity effects can
be evaluated

vCor.4U cells are stable over 72 h with drugs

» suitable for acute / chronic cardiotoxicity & safety
screen experiments

Lidocaine had no effect on cell viability

Drugs with dose-dependant cardiotoxic
effects

* High concentrations of nifedipine or dofetilide
decrease base impedance
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Summary

« vCor.4U IPSC-CM are suitable for large range of assays:
 Manual Patch Clamp: current clamp & voltage clamp
* Impedance & cardiotoxicity assay using CardioExcyte 96 platform
* Microelectrode array using the Maestro

« vCor.4U also displayed ‘ventricular-like’ pharmacology:
« Mostly insensitive to atrial specific agents
« Good responses to core pharmacological tools
« Able to generate EAD and arrhythmic events (fibrillation)
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Meftrion Biosciences: the ion channel specialists

For enquiries please contact:
info@metrionbiosciences.com
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