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Neuron excitability is an essential endpoint in drug discovery

Excessive neuronal activity is associated with seizure
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Neuron firing rate is currently measured using manual patch clamp

Human iPSC-derived neuron

baseline

1 uM retigabine

wash
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High density (HD) MEA allows access to firing rate in >1000 neurons

* 26,400 electrodes / well
Non-destructive extracellular recording

Record up to 1020 electrodes / well at a time
Record all wells simultaneously

~
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Maxwell recording protocol
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ity compared to

Neurons at low density on astrocytes exhibited more activ

neurons at high density without astrocytes
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Rat cortical neurons exhibit high number of active electrode at 3-4 weeks in culture

Activity scan

@0
0]o
@0
0]o
@0
0]o
@0
0]o
@0
0]o
@0
0]o
@0
0]o
@0

0]o

@000
0000
@000
0000
@000
0000
@000
0000
@000
0000
@000
0000
@000
0000
@000
0000

oeo
0]0]¢)
oeo
0]0]¢)
oeo
0]0]¢)
oeo
0]0]¢)
oeo
0]0]¢)
oeo
0]0]¢)
oeo
0]0]¢)
oeo
00O

00e00e0eg
00000030
00e00e0eg
00000030
00e00e0eg
00000030
00e00e0eg
00000030
00e00e0eg
00000030
00e00e0eg
00000030
00e00e0eg
00000030
00e00e0eg

00000030

Active State

# of active electrodes

# of active electrodes

2000

iR
U1
o
o
1

1000

500

Batch 01 (12 wells)
50 cells / mm?2

# of active electrodes

o

2000

1500

1000

500

days in vitro

Batch 04 (36 wells)
75 cells / mm?2

# of active electrodes

2000

[N
wu
o
o
1

1000

500

2000

1500

1000

500

Batch 02 (36 wells)
50 cells / mm?

# of active electrodes

35

days in vitro

Batch 05 (36 wells)
75 cells / mm?

42

# of active electrodes

days in vitro

days in vitro

Batch 03 (36 wells)
50 cells / mm?

2000

[N
Ul
o
S
1

1000

500

o
|

21 28 35
days in vitro

o
~
=
N

Batch 06 (72 wells)
75 cells / mm?

42

days in vitro

42



Rat cortical neurons exhib
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Activity scan
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Wells with <50 active electrodes were excluded
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Workflow to develop pharmacological assay on rat embryonic cortical neurons

Plate embryonic rat
cortical neurons at
low concentration
(75 cells / mm?) on
a mono layer of rat
astrocytes

U

Culture the
neurons for 3-4
weeks and closely
monitoring neuron
excitability and
network activity

U

|dentify active
electrodes

Active State

Record active electrodes and
apply tool compound

3 mins
BLO1

3 mins
BL 02

3 mins
I1nMTTXO01

g Add TTX conc 1

3 mins
BL O3

3 mins
I1nMTTXO02

@ Add TTX conc 2

3 mins
3nMTTXO01

3 mins
3nMTTX 02

@ Add TTX conc 3

3 mins
10nM TTX 01

3 mins
10nM TTX 02

3 mins
1nMTTXO03

3 mins
3nMTTX03

3 mins
10 nM TTX 03




TTX exhibited conc-dependent block of rat cortical neuron excitability
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TTX exhibited conc-dependent block of rat cortical neuron excitability

Firing rate (Hz) Normalized firing rate Concentration
(% baseline) response curve
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Adjustment of workflow to develop pharmacological assay on rat embryonic cortical neurons

Plate embryonic rat
cortical neurons at
low concentration
(75 cells / mm?) on
a mono layer of rat
astrocytes

U

Culture the
neurons for 3-4
weeks and closely
monitoring neuron
excitability and
network activity

U

|dentify active
electrodes

Active State

Record active electrodes and

apply tool compound

10 mins
BLO1

10 mins 10 mins
BL 02 BL O3

@ Add drug conc 01, mix

10 mins 10 mins 10 mins

conc 01 conc 01 conc 01
@ Add drug conc 02, mix

10 mins 10 mins 10 mins

conc 02 conc 02 conc 012
@ Add drug conc 03, mix

10 mins 10 mins 10 mins

conc 03 conc 03 conc 03
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Retigabine exhibited conc-dependent block of rat cortical neuron excitability

Retigabine
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Retigabine exhibited conc-dependent block of rat cortical neuron excitability

.. Normalized firing rate Concentration
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NMDA exhibited conc-dependent increase of rat cortical neuron excitability

NMDA
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NMDA exhibited conc-dependent increase of rat cortical neuron excitability
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TTX, retigabine and NMDA exhibited effect on neuron excitability on MEA platform

TTX Retigabine NMDA
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