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Infroduction Voltage-gated ion channels expressed

The vast majority of excitatory neurotransmission is mediated by AMPA (a-amino- in hiPSC-derived neurons

3-hydroxy-5-methyl-4-isoxazolepropionic  acid) receptors!. The functional iCel® GlutaNeurons were
receptor exists as a tetramer, either homomers or heteromers, from a reperfoire A B oo used on the Patchliner.
of 4 different subunits, GIUAT — GIuA4!. It is well known that glutamate is @ Voltage-gated  potassium

neurotoxin and it is proposed that overactivation of ionofropic glutamate 97

receptors may underlie many neurodegenerative disorders such as ischemic

currents were recorded (A)

o using a 100 ms pre-pulse to

stroke, epilepsy, Parkinson’'s and dementia?. Enhancement of AMPA receptor . -40 mV followed by 200 ms
activation by, for example, BDNF, has been proposed to have beneficial effects / voltage step increasing in
of learning and memory and has potential therapeutic value in the treatment of M P —=eed— 10 mV  increments o
depression, Huntington's and Parkinson's diseases'. We have used GIUA2 0 pAlm +40 mV. The average |V plot
receptors expressed in HEK cells on 3 different automated patch clamp systems for 6 cells is shown (B).

recording from either 1, 8 or 384 wells simultaneously. GIUA2 was activated by = >

glutamate, inhibited by CNQX and potentiated by LY404187.

Voltage-gated Na* currents
were also recorded from the
iCell® GlutaNeurons (C). The
average |V plot for 12 cells is
shown in (D). A Boltzmann
equation revealed a V,; of
-26 mV. The Na, was
blocked by TIX In the nM
range (E, F), IC;, = 12.7 £ 1.5
NM (n = 4) indicating a TTX-
sensifive channel. The [Cg,
for TTX agrees well with the
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In addition to GluA2 expressed in HEK cells, we also recorded glutamatergic- 045

enriched cortical neurons derived from induced pluripotent stem cells on an
automated patch clamp platform. In these neurons we recorded various
voltage-gated channels. In addition, glutamate responses were recorded which f
were potentiated by LY404187. -1.0-

-0.6-
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1 ms Vhalf = -26 mV 0.84

IC,, =127 £ 1.5nM (n =4
0.84Max = 1, Hill = 0.99
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5 GIuA2 expressed in HEK cells — Mg ICsp Obtained for iCell®
\ v . 1 was recorded on the Port-a- - Neurons’.
— u. L' Patch (left) Patchliner 020 02,
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. ' ELLUICr
Port-a-Patch Patchliner SyncroPatch 384PE We”S Or.e reCOrded In pOrO”el' @ E?er:ﬂﬂ;%
Glutamate Glutamate Glutamate reSpeCTlvely. - a FUJIFILM company
f GluA2 was activated by
0.2 nAL__ 1 1 _ ° ° ° °
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200 ms dependent manner with ECg,
similar across all 3 platforms GlutaNeurons
and i ogre.emen’r. with the The presence of glutamate
range found in the literature3 LY404187 receptors was investigated
(lower  panel).  Cumulafive e in iCel®  GlutaNeurons.
10— concentration response Although only a minimal
0 curves were  performed  on current could be observed
S 08 each cell. The data was upon application of
: " normollzed. fo the highest — Opmivaoiier glutamate, the response
o O concentration (1 mM) and was enhanced by the
¢ the concentration response e
g ., PONS AMPA-specific PAM,
: curves for all 3 plafforms s e LY404187. This indicates the
“ oo shown here overlaid. ' presence of AMPA receptors
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Inhibition and potentiation of GIUA2 expressed in Conclusions
HEK cells
A  ic,cnax: GluA2 expressed in HEK cells was « GluA2-mediated responses expressed in HEK cells could be reliably recorded

30 UM glutamate = 378 £ 51 NnM (n = 3)
—— 100 uM glutamate = 519 £ 89 nM (n = 4)
-+ 300 uM glutamate = 1.9 £ 0.3 uM (n =7)

activated by glutamate and inhibited
by CNQX on the Patchliner in a

on the Port-a-Patch, Patchliner and SyncroPatch384PE with similar ECq,
values for glutamate.

1.0
concentration-dependent manner. .

0.8- ]éiongmmme inferestingly, the IC., of CNQX was « GlUA2 expressed In HEK cells was plocked by CNQX and the ICy,, was
g — dependent on glutamate concentration.
5047 e dependent on the glutamate
84 T UMONaX concentration (A). A similar 1Cs, value « GluA2 expressed in HEK cells was potentiated by the AMPA-specific PAM,
g A was dalso  obtained using the 1Y404187 .
=027 “jo“ggjﬁ SyncroPatch 384PE (588 nM, n = 128)

0.0t e e e e Ts using 100 uM glutamate, in good « Voltage-gated Na* and K* currents were recorded in glutamatergic cortical

s ‘OO”M[CNQX] IO LPres agreement with the literatures. neurons derived from iPSCs, iCell® GlutaNeurons

AMPA receptors are expressed in iCell® GlutaNeurons (CDI), a response to

B 104 1404187 / 100t glotamate.. _* The positive  allosteric  modulator .

£, = 679 £ 57 nM (n = 5) PAM), LY404187, was pre-incubated glutamate was measured in the presence of LY404187.
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