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Introduction

Asrevisingan ICHregulatoryguideline,S/7B, for the Non-clinical Evaluation
of the Potential for Delayed Ventricular Repolarization (QT Interval
Prolongationby HumanPharmaceuticalsyvas suggestedComprehensiven
vitro Proarrhythmia Assay (CiPA activities are being implemented The
suggesteds/B revisionincludesan assayof cardiacion channelsother than
hERG and CiPArecommendedyvoltage protocols for patch clampingwas
recentlyannouncedWe, Group5 of the JSP$mart(investigationof in silico
/ In vitro model for arrhythmogenicrisk predidion) play a role of wet-data
collection Thistime we haveinvestigatedthe applicabilityof those protocols

Materials & Methods

Manual patch clamp and an automated patch-clamp system,QPatch were

selectedasthe platforms The manual systemwas usedfor hERGdynamic
protocol (physiological temperature) and Cawv.2 (room temperature)

QPatchfor hnERQGC,, only protocol and late Navl.5 (roomtemperature) Test
compoundswere selectedfrom each of the low-, intermediate, and high

risk categoriesof the “ t r ad mn w o #é CiPAIn-silicomodel Flecainide
wasalsoselected

CiPAcompoundsused
Bepridil Astemizole Ranolazine
CiPA S

Dofetilide Chlorpromazinel  Verapamil | plus |Flecainide

drug I N —
; Cisapride ;

Cell lines: hERBEK293/CH® 1 cells, Navl-BIEK293/CH® 1/CHL cells,
Cavl.2CHO.

Patchclamp conditions identicalto what the CiPAInitiative announced
unlessotherwisestated

U 1G,protocols
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Results & Discussion

Results of hERG Assay on QPatch with IC;, Only Protocol
U I-t Plot

The compound was injected 8 times (single application) or
4 times (accumulative application) at every 20 pulses.
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U Comparison witlCiPAData Set
Site A Site B
Drug . .
IC5o (umol/L)  Hill n IC5o (umol/L)  Hill n
0.26 1.9 6-7 0.28 1.3 6
0.015 1.5 6-8 0.011 1.8 6
0.026 1.4 6-9 0.026 1.3 6
1.7 2.0 6-7 0.85 1.6 6
0.078 1.6 6-10 0.061 1.3 6
9.0 0.92 6 9.0 0.91 6
0.90 2.1 7-10 0.63 1.2 6
Flecainide 1.8 1.0 7-8 1.2 0.98 6
Site C Site D
Drug . .
IC5o (umol/L)  Hill n IC5o (umol/L)  Hill n
0.031 1.3 6 0.10 1.6 7-8
0.0095 1.2 6 0.014 1.8 6-8
0.0042 1.2 6 0.0066 1.00 6-9
0.17 1.2 6 0.50 1.3 6-8
0.0080 0.93 6 0.019 0.93 6-11
3.5 0.89 6 572 0.89 7-9
0.13 1.1 6 0.35 0.90 6-8
Flecainide 0.44 0.82 6 0.59 0.90 6-8
Li et al. 2018 Crumb et al. 2016
Drug IC5o (umol/L)  Hill IC5o (umol/L)  Hill
0.26 1.4 0.15 0.93
0.013 1.4 0.0015 0.63
0.023 54 0.010 0.54
0.85 1.7 1.12 0.90
0.071 1.9 0.012 1.3
34 1.1 6.5 0.84
0.17 1.3 0.50 1.1

Flecainide

Results of Late Nav1.5 Assay on QPatch

U Current Traces

Results of hERG Dynamic Protocol

U Effect of Verapamil on hERG Current
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applicationon QPatchsystem

A In late NavL.5 current protocol, it wasturned out that enhancementof
late Na current by ATXIl was not consistentamong different facilities
when CiPAsolutionswere usedand wasdependenton the combination
of intra- and extra-cellular solutions,suggestinghe possibilitythat the
protocolmaystill havesomeroom for improvement

A In Caw.2 current protocol, the IC, valuesof dofetilide and cisapride
deviatedfar from the resultsby CiPA

A In a limited number of compoundsfrom intermediate and low risk
categoriesthe IG,valueswere almostsimilarto the resultsby CiPA
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2nd peak
/I 200 pA
Initial peak a 50 ms
U Comparison witlCiPAData Set
brug Test conc. Initial peak 2nd peak Manual® HTS

(umol/lL)  |n| IG, Hill [ Hill [ Hill 1G, Hill
0.1,0.3,1,3 | 4 0.392 1.08 0.365 1.22 2.82  0.65 638 4.6
100 4| >>100 .| >> 106 . 445 3.6 2.30E+03 5.4
0.03,0.1,0.3,1{ 4 0.192 1.20 0.217 1.18 0.553 1.2 1.08 5.9
& 01,0313 |4 o074 159 0728 198 832 08 635 2
0.3,1,3,10 |4 2.65 1.08 1.49 1.24| 1.03E+03 4.8 4.05E+03 5.6
30, 100, 300, 1004 | 514  0.99 324 0.92 900 3.9 6.54E+03 3.8
0.1,0.3,1,3 | 4 0.387 0.98 0.509 1.02 0.204 1.1 11.2 0.8

Flecainide 3,6,30,60 |4 23.8 0.88 21.5 1.00| Crumbetal. 2014 Lietal. 2018
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