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Biological analysis and treatment research for epilepsy using iPS cells derived
from a patient with a collybistin deficit
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Fig.1 The result of microarray-based comparative genomic hybridization (aCGH). Chromosome view by
Agilent Genomic Workbench (Agilent Technologies) indicates a microdeletion at Xqll.l (A),
which is expanded in Gene view (B). FISH analyses for the patient (C), his father (D) and mother
(E). The patient shows a red signal of RP11-75D20 on the X chromosome, but no green signal of
RP11-943]20 covering ARHGEF9 (arrow) (C). His father and mother show 1 and 2 normal X
chromosomes, respectively (D, E).
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Fig. 2 The results of brain MRI for the patients. Patient 1 (A, B) shows relatively small frontal lobes, and
patient 2 (C, D) shows right fronto-temporal polymicrogyria (%). (A) spoiled gradient recalled
(SPGR) image, (B) fluid attenuated IR (FLAIR) image, (C) T1l-weighted image, (D) T2-weighted

image.
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Fig. 3 The electropherograms of Sanger sequencing analysis for exon la of ARHGEF9 shows a C to T
transition at the 4th nucleotide in the indicated patient, which is predicated to cause amino-acid
alteration GIn(Q) to stop.
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Tab. 1 The result of whole gene expression study
FC Symbol Gene Name
Day 0 123 SPIN4 spindlin family member 4
118 * ARHGEF9 Cdc42 guanine nucleotide exchange factor (GEF) 9
95 ZNF585A  zinc finger protein 585A
81 ZCeH13  zinc finger CCCH-type containing 13
57 TTLL12  tubulin tyrosine ligase—like family member 12
57 * ARHGEF9 Cdc42 guanine nucleotide exhange factor (GEF) 9
Day 8 221 FOXG1 forkhead box G1
142 SPRR3 small proline—rich protein 3
128 KRT17 keratin 17
125 RAX retina and anterior neural fold homeobox
116 INHBA inhibin beta A

112 GPR153 G protein—coupled receptor 153

111 * SPIN4
101 CLIC3
100 HSD3B1

spindlin family member 4
chloride intracellular channel 3

hydroxy—delta—5—steroid dehydrogenase, 3 beta— and steroid delta—isomerase 1

96 * ARHGEF9 Cdc42 guanine nucleotide exhange factor (GEF) 9

94 CSF1R colony stimulating factor 1 receptor

88 S100A9  S100 calcium binding protein A9

85 TLR7 toll-like receptor 7

81 C100rf10  chromosome 10 open reading frame 10

75 HRT14 keratin 14

73 COX6A2 cytochrome c oxidase subunit Vla polypeptide 2
72 TTLL12  tubulin tyrosine ligase—like family member 12

The gene names which showed extremely reduced expression are list in order.

*, the genes included in the deletion region (Xq11.1).
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Summary

Biological analysis and treatment research for epilepsy using iPS cells derived
from a patient with a collybistin deficit

Keiko Shimojima, Toshiyuki Yamamoto, Katsumi Imai

It is difficult to collect the diseased tissue of neurological disorders for the aim of medical
research. Biological analysis by use of disease-specific iPS cells became a breakthrough to
overcome its difficulties. It has previously been applied to biological analysis for Parkinson’s
disease etc and lead to therapy studies. We have used disease patient-derived iPS cells in order
to elucidate the pathogenesis of pediatric patients showing neurological impairments, whose
genetic abnormalities have been revealed in advance. Many patients with intractable epilepsy
associated with developmental delay showed genomic copy number aberrations, which were
identified thorough microarray-based genomic copy number analysis. Among them, a male
patient showed a microdeletion in Xqll.l. ARHGEF9, included in a deletion region, encodes
collybistin, which belongs to the GDP / GTP exchange factor family, coupled with gephrin a
lining protein of the postsynaptic membrane in the suppression system neurons, plays an
important role in the GABAA receptor. Loss of function in collybistin would have inhibited the
suppression neuron system and excitatory neurons may become predominant in the patient.
That would have caused epilepsy in the patient. The patient-derived iPS cells were established
and differentiated into neural cells. Whole gene expression study demonstrated the marked
reduction of FOXGI, which is a genetic cause of variant Rett syndrome. Therefore, a common
molecular basis was considered in patients with impairments in ARHGEF9 and FOXGI.
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