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Morphological and functional analysis of the human epileptogenic tissues in vitro
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Fig. 1 Histopathological features of HH (A-D) and FCD IIb (E-G). (A). Macroscopic picture of the needle
biopsied specimen. (B-D). Microscopic images stained by Kliiver-Barrera (B), immunosstained for
NeuN and GFAP (D). Scale bars, 1 mm (A) and 50 x m (B-D).
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Fig. 2 LFP recordings from HH, FCD IIb and control tissue.
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Fig. 3 Result of pharmacological experiment.
JSTX significantly suppressed the epleptiform activities in HH, but not in MTLE and FCD IIb.
*p<0.01, paired t-test.
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Fig. 4 Pathomechanisms involving ADARZ2 and GluA2 editing.

The DNA sequence at the genomic glutamine/arginine (Q/R) site of GluA2 is CAG. The adenosine
at the Q/R site of the pre-mRNA is specifically converted to inosine by ADARZ. This converts the
genomic CAG codon for Q to a CIG codon in the mRNA, and CIG is read as CGG, which is the
codon for R during translation. Only AMPA receptors including edited GluA2 have the property of
Ca®" impermeability (A). If Q-to-R conversion has failed, unedited GluA2 is expressed (C). This
results in abnormal Ca®" permeability of AMPA receptors in neurons and JSTX binds specifically
to this receptor (B).

13 P
A GluA2 ADAR?Z B o0, =% P N
:+- - 38
S S £ :
=y - "
= & L] ] E;
- b o L
W = L] 'E §4 '
r+ F @ » - % L4 & MTLE Tempoanl cu
e e - ;- = ] s ® WTLE Hepacumpus
w a2 & FCD
= | BN, Al ® HH
g . 5 all
5 sol——2
=] oy HET ADARZ/}-actin (x10)
8 AT
i A = [
il bt g0 W S B 1w Edited GluaZ ADARZI-actin
Gy T 0 & o T
-""..- L. : = .
e . £ & >
o e g ] . - 1
el :‘..; . :
i - Bk
r ‘l—r" E . | el 1
353 %95
o {EF ‘o t:“ e
= !'E‘:.- (=2 =y ?_;'f’

Fig. 5 Distribution and quantification analysis of ADAR2.
(A) Immunohistochemistry for the nonspecific GluA2 subunit (left column) and ADARZ (right
column). Note the dysmorphic neuron in FCD highlighted in the inset. Scale bars: 100um, and in the
inset 10um. (B) Editing efficiency of the GluA2 mRNA is plotted against the normalized yield of
ADAR2. Each circled number corresponds to the case number in Table 1. (C) Summary of the data
(error bar indicates SE.M., *p<0.05, Mann-Whitncy U fes).
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Summary
Morphological and functional analysis of the human epileptogenic tissues in vitro

Hiroki Kitaura, Masaki Sonoda, Hiroshi Shirozu, Hiroshi Shimizu, Yosuke Ito,
Hiroshi Masuda, Hitoshi Takahashi, Shigeki Kameyama, Akiyoshi Kakita

Hypothalamic hamartoma (HH) is a rare developmental malformation in humans, composed
of neurons and glia without apparent cytological abnormalities. Patients with HH often suffer
characteristic medically refractory gelastic seizures, and intrinsic epileptogenesis within the
lesions has been speculated. In needle biopsy specimens of HH tissue, field potential recordings
showed spontaneous epileptic activities, which were similar to the tissues taken from the
epileptic focus of focal cortical dysplasia (FCD). However, these activities were clearly
abolished by application of Joro-spider toxin, a specific inhibitor of the Ca®**-permeable AMPA
receptor. Consistent with these physiological findings, the neuronal nuclei showed disappearance
of ADAR2 immunoreactivity. Furthermore, examination of GluA2 mRNA revealed that editing
efficiency at the Q/R site was apparently low. These results suggest that neurons in HH may
bear Ca®*"-permeable AMPA receptors due to dislocation of ADAR2.
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