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In order to contribute to deciphering the pathogenic mechanisms and

facilitating drug discovery for Darvet syndrome (DS), we established 1) patient-derived iPSCs, 2)
generated an isogenic control cell line derived from DS patient iPSCs by genome editing using TALEN
method, and 3) investigated the functional differences in neuronal cells between control and DS
cells via functional analysis of action potential measurement.

In this study, we generated iPSC lines derived from three DS patients. To establish isogenic control
cells, we generated a genome-edited control cell line from one of the DS iPSC lines by substituting
the point mutation with the wild-type residue using TALEN. This artificial control iPSC line will
be a powerful tool for research into the pathology of DS. We measured action potential in
iPSC-derived excitatory neurons by use of a microelectrode array system. The results of this study
can be applied to research for drug discovery and development against DS.

Dravet SCN1A 1PS TALEN



3%

1-2
80%
Na* Na, 1.1 «
SCN1A
SCN1A
GABA Na,1.1
SCNIA
9
1 iPS D1
iPSCs GABA
iPS
SCNIA
iPS
iPS SCNIA TALEN

Transcription Activator-like Effector
Nuclease

GABA
(1) DS iPS
iPS
0CT4 SOX2
KLF-4 L-MYC LIN28 p53 shRNA
(2) iPS
0CT4
SSEA4 TRA-1-60 TRA-1-81
In vitoro
BlIT-tubulin SMA AFP
G-band
(3) DS iPS
TALEN SCNIA
26
(c.4933C>T, p-R1645%) DS

iPS (D1 iPSCs)
TALEN  off-target
Whole-genome sequencing
PROGNOS

*

iPS
iPS
Maestro;
Axion 48
Maestro

@ DS iPS
SCN1A DS 3



iPS
(2) TALEN
iPS
TALEN SCN1A
26 (c.4933C>T, p-R1645%)
DS iPS (D1 iPSCs)
Fig. 1

TALEN-L target

TALEN-R target

SCN1A on human Ch 2

Donor vector -

l, Homologous recombination

exon 24 exon 25 xon 26

Exchanged allele exon

loxP loxP

Cre recombinase expression
l, to remove puro Casette

Gene-edited allele exon 24 exon 25 exon 26

Fig.1. Schematic overview of the genome
editing strategy
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Fig.2. Sequencing chromatograms of the
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