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Unraveling the pathology and pathogenesis of epilepsy-associated malformations of
cortical development: immunohistochemical comparative studies on cortical tuber of

tuberous sclerosis complex and FCD type IIb
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Tab. 1 Primary antibodies used in this study

Antibody Clone Specificity Dilution Source

Ezrin 18 Ezrin (80kDa) 1:70 Transduction Laboratories
Moesin 38 Moesin (78kDa) 1:150 Transduction Laboratories
Moesin Ab-1 38/87 Moesin (78kDa), Radixin (80kDa) 1:500 NeoMarkers

Tuberin polyclonal apl tuberin 1:300 Johnson MW et al, 1999 27
Hamartin polyclonal C-term hamartin 1:800 Johnson MW et al, 1999 27
GFAP polyclonal Glial fibrillary acidic protein 1:300 DAKO

Vimentin V9 Vmentin 1:75 DAKO

p-Akt polyclonal Phospho-Akt (Ser473) 1:50 Cell Signaling Technology
p-mTOR polyclonal Phospho-mTOR (Ser2448) 1:50 Cell Signaling Technology
p-S6 polyclonal Phospho-S6 (Ser240/244) 1:50 Cell Signaling Technology
p-S6 polyclonal Phospho-S6 (Ser235/236) 1:50 Cell Signaling Technology
p-elF4G polyclonal Phospho-elF4G (Ser1108) 1:50 Cell Signaling Technology
p-p70 S6K 1A5 Phospho-p70 S6 kinase (Thr389) 1:50 Cell Signaling Technology
FGF-2 polyclonal Fibroblast growth factor-2 1:50 Santa Cruz Biotechnology
QUIN polyclonal Quinolinic acid undiluted CHEMICON

KYNA polyclonal Kynurenic acid undiluted QED Bioscience Inc.

IDO 10.1 Indoleamine 2,3-Dioxygenase 1:50 CHEMICON

5-HT 5HT-H209 Serotonin (5-HT) 1:25 DAKO
Ao A BETOR (TSC-tuber 126, FCD type W72, Moesinld & TOERICBWTIEE LT
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Fig. 1 Representative immunohistochemical results from samples in the tissue microarray
The left column represents samples from cortical tuber of tuberous sclerosis complex (TSC-tuber),
middle column, focal cortical dysplasia (FCD) type IIb, and the right column, histologically normal
cerebral cortex (N-CTX), stained with p-p70S6K (upper row) and p-S6-Ser240/244 (lower row),
performed on consecutive serial sections. Each core has a 0.6 mm diameter. The expression of
p-p70S6K appears to be specific to TSC-tuber. Note the population of abnormal neuroglial cells in
TSC-tuber expressing p-S6 despite negative expression of p-p70S6K, similar immunohistochemical
characteristics of abnormal neuroglial cells observed in FCD type IIb. Photographs are modified

from Miyata H et al, 2004 2.
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Summary

Unraveling the pathology and pathogenesis of epilepsy-associated malformations of
cortical development: immunohistochemical comparative studies on cortical tuber of
tuberous sclerosis complex and FCD type IIb

Hajime Miyata

To elucidate the pathology and pathogenesis of epilepsy-associated malformations of cortical
development, immunohistochemical comparative studies were performed on corticectomy
specimens from patients with intractable epilepsy including cortical tuber of tuberous sclerosis
complex (TSC-tuber) and focal cortical dysplasia (FCD) type II, along with developing human
cerebral mantles obtained from autopsy cases of fetuses, stillborn infants and children. These
studies showed 1) developmentally-regulated expressions of ERM protein (ezrin) and FGF-2, in
glioneuronal progenitor and astrocytic lineage, 2) upregulation and co-localization of TSC gene
products (hamartin and tuberin) and ERM proteins (ezrin and moesin) in abnormal neuroglial
cells in TSC-tuber and FCD type IIb, 3) FGF-2 upregulation in TSC-tuber and FCD type IIb
but not FCD type Ila, 4) distinct expression pattern of insulin signaling pathways between
TSC-tuber and FCD type II, and 3) frequent upregulation of indoleamine 2,3-dioxygenase in
TSC-tuber but rare in FCD type IIb, and accumulation of quinolinic acid, a tryptophan
metabolite produced by kynurenine pathway, in reactive astrocytes and balloon cells in FCD
type IIb. These results suggest the similarities in the morphogenesis and differentiation of
abnormal neuroglial cells, and difference in the mechanism of insulin signaling pathway
activation and epileptogeicity between TSC-tuber and FCD type IIb.
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