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The use of microelectrode array technology (MEA) has proven to be a very powerful tool for prediction of proarrhythmic liabilities ® 48-well MEA plates were pre-coated with 5ul of fibronectin directly over o O A |Testarticlel ' | M) | BeatPeriod | NatSlope | NatAmplitude|  FPD
in iPSC derived cardiomyocytes. This work has focused primarily on the prominent cardiac ion channels with an emphasis on ] ] ] : Tl el Average Average Average Average Com o o ° 0
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hERG. To this end, the Comprehensive In Vitro Proarrhythmia Assay (CIPA) initiative was established and has been tasked with the electrode grld and Iincubated at 37°C one hour before platlng cells. . ?:a ::'; 62" 1‘;p/‘°' 36+5 "ﬂj © 052 139 men 2 106 £ 2.7% 112 £9.6% 111+ 7.3% 107 + 5.5%
prediction of proarrhythmic compounds in an in vitro setting with acute short term dosing. Although most of the focus on the . . 75 8520:20/2 75 :16_03’,0 762590,2 97z1joo,ﬁ 0.4 105 + 1.8% 91 +23.1% 93 +26.2% 99 + 8.5%
early work has been on arrhythmias driven primarily by hERG block, the real power of iPSC-derived cardiomyocytes on an MEA Alternatlvely the cells were also seeded in a 96 well and 384 well - 30 92 +0.2% 82+12.3% 83£9.9% 99 £ 0.3% 1 0.08 106 + 3.4% 122+ 18.9% | 129+16.1% 105 +5.3%
platform is predicting unexpected liabilities and long term chronic effects in vitro. These type of studies are currently performed fibronectin coated p| ate. — e e S P 0.016 106 + 4.6% 115£16.7% | 115+16.3% 107 +5.9%
in telemerized dogs at great expense. Here we show examples of compounds whose liabilities were identified with chronic Compound X MEC (uM) 30 75 75 NA ME(i 5MM) NA 10 10 NA
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_do_smg of compoun_ds in an MEA assay. Due to the ability to measure and maintain cells over long periods of time, this platform ® iCell2 Cardlomyocytes were then resuspended in CDI Cardlomyocyte 17550 gjig_gojo ;giggoj ggigg; ggi;% - > TSy 22607 TESYRTY TE809
Is ideal for evaluating short and long term exposures early in drug development. Examples of hERG trafficking effects are . i ] ] ] ot hours 30 132+ 17 1% 17 +0.4% 55+ 0.9% TND AC v %512 60/0 93135.10/0 96:|:36.0°/0 82*10-60/0
demonstrated at 24 and 48 hours. The hepatitis C drug BMS-986094, which failed in clinical trials, is shown to progressively plating medium and dot plated in 5ul at a density of 50,000 viable cells per 1 ore 1o = 2050.0% e T 120 0.08 88 £330 855475% | 203 60.5 865830
deteriorate cardiomyocyte health as compared to safe hepatitis C drugs such as sofosbuvir in 14-day studies. We also show well MEC (uM) 150 75 75 G5 ’ 0_},16 96 + 3.3%': 121 + 50'70/: 125i53°10/: 92 + 4'70/::
examples of compounds that have other unexpected responses such as delayed onset arrhythmias and Na amplitude effects . . MEC (uM) 10 0.08 0.08 10
: : : : , Figure 2. MEA data for compound X. A. At 1 hour, compound X INX-08189 H : :
that are not observed acutely and cannot be predicted by ion channel screening. These results demonstrate that iPSC derived - PH = o : 0  75LM ) ? ) 10 ND ND ND ND
cardiomyocytes on an MEA platform are an effective tool for screening compounds to identify unexpected long term liabilities ® The cells were InCUbated’ humidified at 37°C in 5% CO2 for 6 days.. B - L= cause.d some effect at 150 anq 75 WM. .There is a decrease 1n.Na 2 ND ND ND ND
before expensive preclinical animal experiments are performed, thus improving the chances of moving forward with a safe 0 . ' | amplitude and slope with an increase in beat rate (decrease in beat 288 0.4 70 £5.1% 33+13.1% 7+4.6% ND
compound. ® 100% of the medium was Changed every 2 dayS. length). At 24 hours, all of the concentrations have a significant (;)bolss 66 £3.0% 130 £19.5% | 138+24.2% 72 £ 6.5%
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® Compounds were serially diluted in DMSO at 500X the concentrations to decrease in Na amplitude and slope at all concentrations. This effect MEC (uM) | 0.08 0.08 0.08 0.08
_ _ _ _ _ does not appear to be dose dependent at these concentrations as all 10 ND ND ND ND
be tested. COmPOU nd is diluted 50 fold in an intermediate plate folowed e of the concentrations have roughly the same decrease This suggests 2 ND ND ND ND
by addition of compound in medium from the intermediate plate at a 10 JTTTE ) the target lf)or t}:lls eff?f;t is fbelom}fl the lowest dose tes’;led. I;There does 36 oot T BT T T T B T2
- . - B hentnhai | appear to be a dose effect for other components such as beat rate 0.016 93 = 6:9% 108 :|:2.-9% 110 £ 3.'1% 90 = 5:5%
|n tro d uction fold dilution into the MEA plate (500 fold dI|UtIOn). ) aadetmaadprips which has longer beats at lower doses. At lower concentrations, the MEC (uM) 0.08 0.08 0.08 0.08
- - - > - lls also become more arrhythmic. B. MEA traces show that the
: SRS : L ® MEA recordings were acquired before compound treatment (baseline) and 7 | ©° . I 2 uM 0.4 uM 18
® Late stage failures of drugs in clinical trials have significant costs as well as rding quir P _ _ ( _ ) | compound has significant effects on the trace. The repolarization B o ==l =« ==l -+ =
after dosing (1 hour). Readings were also taken at timepoints designated S peaks are hard to identify as there may be two peaks of reduced =

significant safety risk to patients.

® Identification of liabilities early will save money and allow for prioritization of
better compounds.

® Identification of ion channel liabilities will only identify specific acute liabilities for

amplitude at all concentrations. The beat plots show that the "
T 1 | [ compound causes more arrhythmias at the lower
| concentrations than at the higher concentration.
| The beat traces at the lowest concentration show
| an abnormal beat plot with duplicate

| depolarization peaks and an unidentifiable

In the experiment. Medium with compound was changed every two to
three days.

Figure 4. MEA data for INX-08189. A. Cells were treated with compound for 14 days with fresh medium and drug

cardiac risk Results: Pentamidine and hERG Traffickin g | L L repolarization peak. added every 3 days. The experiment consisted of a 5 point dose curve with 4 replicates at each dose. The 4
: : : . replicates consisted of 2 replicates on 2 separate plates. MEA measurements were taken at multiple timepoints
¢ Tele.merlzed dog studies are exXpensive and Ilmlt the gmount of COIT]pOUI"ldS x10" Well A4 12 Individual Beats i during the 14 day experiment. All data is reported as a percent of the baseline corrected to the vehicle controls.
against a target that can be screened. In Vitro testing allows for multiple A The correction to the vehicle controls allows the experiment to correct for any maturation changes or condition
compounds and scaffolds to be tested to identify a safe compound at affordable 0 differences that may exist over the 2 week long experiment. The table shows the changes that occur over the dose
: Black — Baseline curve over the time course of the experiment. As the experiment progresses to the later time points, the lower
prices. 2 Red — 2 hours concentrations continue to become more effected and stop beating. At 14 days, even the 8onM concentration has a
® Other than animal studies, there is no effective way to identify chronic dosing g ) A Green — 24 hours signifif(;ant change in the beat rate as well a reproducible and elevated increase in the Na amplitude. B. Traces of
s S R . : ' the different drug concentrations over time show the changes in the beat length as well as the overall change in the
: i esults: 24 hour dosing of Compound Y — Delayed unexplained 8 & . &
effects - - o — Dark Blue - 48 hours hvthmi o g p y p amplitude of the T-wave at the different doses and later time points.
® IPSC cardiomyocytes can remain healthy for at least two weeks plated on an arrnythmic activity
MEA plate. Due to the fact that it measures electrical activity without addition of 3t ~ , R ack _ Baseline '
an r(fa ents, extended multi-timepoint assays can be run ’ i o b leure 5. MIBA data lor compound Y A races show ~onclusions
y reagents, P y | N A B s AN Green 24 hours the time course of the compound Y. The traces show ® Use of an MEA cardiomyocyte assay is an effective way of identifying chronic
: - - : Dark Blue - 48 hours that the repolarization becomes more delayed over
® Timepoints for the screening assay need to be determined by the customer fime ) ; Pink — 72 hours R largest increase occurring e days. It liabilities
. . . . . i | ! ) £ > - Light Blue — 144 hours . )
depending on the mechanism or the observed phenotype in animal testing. For 10- d t t hERG effect . _ e . .. . .
P J s /ea p P J oo P Oblea- e ® Pentamidine, a known hERG trafficking inhibitor, was identified using this
unknown compounds, a broad multi-timepoint assay would be suggested. B — ecreaslf.lrll de re{’o .a“tz.a on pﬁa ﬁ‘ml? frude. toutan assay
— il 2 see multiple depolarization peaks showing
® Compounds to be tested in this poster H : =C13} arrhythmias. B and C. At 10 and 30uM, arrhythmias . . . . .
P - P _ 3 R are observed at 6 days as can be observed in the beat ® The chronic MEA assay was effective at identifying compound X which
® Pentamidine — Known hERG trafficker i;'; . 8 10uM plot. decreased Na amp]itude at 24 hours.
® BMS-986094 (INX-08189) — Hepatitis C drug that caused death in clinical s | ;e — ® The assay identified a compound which caused delayed arrhythmias (5-6
. . @ 4 Pomoo IR o000 O o © % 006%° o 00 0®0%0 . . .
trial after multiple weeks D o } fmsptusniossss s g sesstings pons days) of unknown mechanism in telemerized dogs.
® Compound X — Caused loss of Na amplitude and slope after 24 hours with Ly . ® The assay also identified INX-08189, a compound which caused a death in
1 Tume(mm) - - - - CRP. L] - ags ,
arrhythmlas Figure 1. iCell Cardiomyocytes treated with Pentamidine. A. Time course of the MEA traces of C 10 clinical t”al, as a SlgnlflCant I|ab|l|ty over the course of 14 dayS-
® Compou nd Y — Caused de|ayed arrhythmiag after 6 days with de|ay in Pentamidine. The Baseline and the 2 hour trace show no effect acutely. The green trace shows the 24 8t 30uM

hour results. This shows a significant delay in the repolarization as well as in the beat length. There also
is a slight decrease in the amplitude of the repolarization amplitude. At 48 hours, the effects are increased References
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repolarization but no hERG effect
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