A novel approach to detect electrogenic transporter activity in intact cells applied
to investigate iPSC derived cardiomyocytes and neurons
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INNOVATES, ENABLES, PERFORMS
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Capacitive current measurement delivers functional evidence for
transporters in IPSC derived neurons and cardiomyocytes

Conclusion Application: Evidence for NCX in iIPSC derived cardiomyocytes Application: Evidence for GABA and Glutamate fransport in iPSC
derived Neurons
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Comparison NCX1 in HEK and in cardiomyocytes Adherend and detached iPSC NCX inhibition on beating rate :Adherend and. detached iPSC <
The use of whole cells enables the investigation of derived cardiomyocytes - o " derived neurons (iCell Glutaneurons) /\ 2%153 EAAT3 substrate and inhibitor assay in CHO cells
expensive or rare cell types due to much lower o e & ™ e rertust . ol
material consumption, enabling completely new — 1.0- KB-R7943 IC,,/ Hill I £ = 2: ' y N b K =095+ 0.1 mid
applications N e iCell: 3.98 uM / 0.62 8E 4. Glutamate o J\ . —095+0.
> Pri il cult be functionally tested f G 0.8- Cor A% 1071 £ 0.6 82 5- Pertusion s
rimary cell culfures can be functionally fested for i = . e HEKNCXI: 6.34 UM / 0.54 - * = o4
tfransporter activity Cor 4U O | - | £
ST ter f i be i iaated i " : 2 0.6- 300 nM SEA —— Oh 4h — £ .,
I’C]I’\SpOI’ er TunNncrtion cadn e Inves IgCI e IN Ad NAdrive — HEK NCX1 8 O 8_ A 6484 8 8E R BRERE 5 0.4
environment close to physiological conditions 304_ %g 6— “
o B-E 4— 0.2-
N o O
° <C = o = 2_ \
Using Wh°|e.ce"5 as a.sample for SSM based - ‘ £ 0.2- E Pt S—— , EAAT3 substrate and inhibitor assay in CHO cells ¢ T
electrophysiology delivers smaller and less T80 r <ZS | UM SEA oh an 0.01 0.1 1 10
reproducible signals compared to membrane 0.0 . . . . . : . H 10- ICso, SURFE2R  IC, Literature GABA[MM]
preparations and results in a significantly lower 107 10°® [L%iml%; (;v%'; 10 10° O = 6+ 5os]  moxc1o HIP-B 1.18 UM 10 uM (VC) Com 0182003 mM 10
success rate. % £ 4- . KD =59 M MPDC 5.1uM 5 uM (uptake, radio) -
.o . . H { TS fe} b = . N
- The use of purified membrane fragments is still the 1.0- . %e'ﬁ_'“KTAA_f]fg‘s'%M 0= 2- 8 ACED T4 M 300 » 5 08
. . . . G W“ [ . = . = 0- E | _g_ o
gold sfoqdord when it comes fo investigation of S e o HEK NCX1: KM = 74 uM The developed method | , , : , , Lot skyblue 8.5 UM 0.8uM = 0.4+ o
eukaryofic fransporfers in cell lines 5 0.8+ Ao o T enabled the measurement 00 05 10 15 20 25 5. PDC 0,92 um Iy g .
- Using intact cells can serve as a quick method for % %nM SSEA%4%% o 0s of NCX activity in iPSC Time [s] LTBOA  0.99 um Y E 047 S 04+
proof-of-principle experiments or pre-tests 0 0.6- —:]30 ngﬁojoo é . derived cardiomyocytes o 27 M H z <
D ¥ 0.6- - iPSC derived 207 b control R A 4] %27 Icy=229+5uM
o o E 04_ O o ) o utamate
B:l)sc;rbi?ley;';gciohlleegiexlrzlc?|i¥12||o:\/e|ger:§tehfoo? ;L\;VCIS CEJ % 0.4- qudl.?.myo;y.ttes S!‘;ﬁw II—\:C)I: E 15 | 300n Glutamate induced currents in iCell Glutaneurons 0 0ot
: ion of It ters in iPSC derived cell S 0o SEA%40 5 02 amplitode Y A N ] Glutamate + The developed method enables the 0001 001 01 110100 g 020 2 g
expression of several transporters in i erived cells. 2029 1c_=21nM ms O . amplitude | 5o | 10 £C, = 0392 mM functional investigation of transporter Nipecotic acid [mM] Tiagabin [uM]
- IPSC derived cardiomyocytes show NCX activity Hill = -0.6 £ 0.0- « Properties of NCX in £ e .. .
. : . : . 5 ) - o L 0.8 activities in iPSC derived neurons
with high amplitude which has an influence on the I e, M . T 5 e T A OB cardiomyocytes was similar 3 . E - Assays for activity measurement of EAATs GABA induced currents in neurons
I tin havior when inhibit ' " ivity i 5 2 — : .
cells beating behavior whe bited [SEA 0400 (nM)] [Ca?(M)] to NCXT activity in o 2 06- and GAT were validated and applied to -
- IPSC derived neurons show glutamate and GABA overexpressing HEK cells & i 5 Control e Neurons — Contro
fransport activity * Inhibition of NCX using 50 - Th 5h 5 04 Z 05 i Guramare - Functional expression of glutamate and e
- This supports the suitability of these cells as models Impedance measurement = : . z — 1 mM Glutamate P g .
for h hvsiol Amran et al., Cardiovascular Drug Reviews, Vol. 21, No. 4, pp. 255-276 ind d hift in th _5 | Time after compound addition 0.2 = 0.1 nAI_ GABA ’rrcmsporfers was demonsirated in
or numan SIOIO Antoons et al., Pharmacology & Therapeutics 134 (2012) 26-42 iInauceqQa aa snirt in e ' . o
Py gy Herrmann et al., Cardiovascular Research (2013) 99, 780-788 . 50 ms these cells for the first fime
Huag, JPTM 87 (2017) 11-23 beating rate 0.0 — T T T TN 100 Al
Lee and Hryshko, Cardiovascular Drug Reviews, Vol. 22, No. 4, pp. 334-347 ! ' ' ' P
Pignataro, Translational Stroke Research, DOI 10.1007/512975-013-0308-8 0.01 0.1 ] 10 100 ms
Watanabe, et al., J. Pharmacol.Sci.102, 7 — 16 (2006)

[Clutamate (mM]]



