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Histological Features of CD

Cepeda et al, INR 2003



Common Dysplastic Cells found in
FCD, HMEG and TSC
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Analysis of the Source of Variability
In 9 FCD Samples




Comparison of Gene Expression Profiles
In CM Versus Normal Cells in FCD

Normalized Probe Intensity (CM)
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Upregulation of Neurofilament Genes
iIn CM Neurons of FCD

Axonal Components:

NF3

4.94E-05
0.000419893
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0.00826802
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Dysregulation of Genes Involved In lon
Transport
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Common Genes Dysregulated in CM
Neurons of FCD and HMEG

p value < 0.05
CM/NN > 1.5 (+/-)

. Gene FCD p- FCD HM HM p-
Probeset ID Gene Title Symbol value (CM/NN) (CM/NN) value
|1 — 33767_at neurofilament, heavy polypeptide 200kDa NEFH  0.001898 0.002001

1Ll 204412 s at neurofilament, heavy polypeptide 200kDa NEFH  0.006407 0.008674
208626_s_at vesicle amine transport protein 1 homolog (T californica) VAT1  0.000443 0.045886
1559870_at L-threonine dehydrogenase TDH 0.023146 0.022908

202912 _at adrenomedullin ADM 0.019242 0.022121
205943 _at tryptophan 2,3-dioxygenase TDO2  0.004248 0.0299

202237_at nicotinamide N-methyltransferase NNMT  0.023162 0.034686

221676_s_at coronin, actin binding protein, 1C CORO1C 0.000114 0.014485

209283 _at crystallin, alpha B CRYAB 0.010306 0.044397

201105_at lectin, galactoside-binding, soluble, 1 (galectin 1) LGALS1 0.047143 0.005193
methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 2,

201761_at methenyltetrahydrof MTHFD2 0.01578 0.038143

244069 _at Tachykinin receptor 2 TACR2 0.007354 0.047748




NF-H Is a Marker for CM Neurons
In FCD and HMEG
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The Pl Pathway Is Significantly
Dysregulated in CM Neurons of FCD

Input genes
p-value Flag  Impact factor

1.3204E-1
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Increased pS6 Immunoreactivity in
CM Neurons of FCD and HMEG

Ljungberg et al, Ann Neurol, 2006



Co-localization of pS6 and pelF4G
with NF-H in Cytomegalic Neurons
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Co-localization of pS6 and NF-H In
Cytomegalic Neurons of TSC
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Hypertrophy of hGFAP-Cre/PTEN-f
Mutant Brain

Cell Growth Fraser et al, , Cancer Res. 2004



0ss of PTEN and pS6 Overexpression
In a Subset of Cortical Neurons




Increased Phosphorylation of S6 In
PTEN-Deficient Cells

PTEN/pS6




Increased Size iIn PTEN-Deficient
Cortical Neurons
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PTEN Mutant Mice Exhibit
Electrographic Seizures

Wildtype

et T i o g P e g A

Knockout
o s b s
8 eI s A ANl s g
~ -wo-.-m*-‘-r'\'\l.l1‘.lu'l“q'v#'f.',||||1,LJf_lpl'.ﬂﬂg'q-\nW;.'v\'Lw'-l-‘r1'g.W_'H!\',l.'fH.','q"q-'--'d,f\'~,-lpII"l'.'.n'wA*.fa'f'.'lfp\#»!rpll"f_hv.w.a«M--4q‘T«’-pw,f-rwf@'aﬁ.w.ﬂ'.ﬁ'*~‘n'~

g g g P R A A0 Rl i P
D T

o o e e e B g A g A P A Pt el o P it o

"'”"'*""“"""""f'.lN.ﬁb(}[“‘llqr‘“»fﬂftw"""'"\"u"I""I\'flT'"|L[l!'"fh\"*’qfwa‘"’"‘\uWW”“”’”"'"‘“\il‘II'1"'"*"‘IP"'""""’"‘“‘""""""""""" g

s A A

=2 e e A R e
S -
"""”"'l"""*r‘“'"“"‘r*'"""’1'""*"’“r')'f'Fl"'i"1H"‘\J'WMfn'IWﬁ\m"]M'W’J{l'*m‘.Jf'Wl”f“"fWJHH‘!W%WWW%WWMW: A Ao gt Ry

Knockout

Heterozygous

Wildtype

Electrographic
Seizure

4/5 mice
(80%)

0/5 mice
(0%)

0/6 mice
(0%)

Behavioral
Seizure

1/5 mice
(20%)

0/5 mice
(0%)

0/6 mice
(0%)




Rapamycin Suppresses mTOR
Activity In the Cortex of PTEN Mutants
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Rapamycin Treatment Suppresses
Seizures In PTEN Mutant Mice
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CONCLUSIONS

1. PISBK/Akt/mTOR signaling is a common pathway
activated in cytomegalic neurons in FCD, HMEG and
TSC.

2. hGFAP-PTEN conditional knockout mice recapitulate
at least 3 aspects of CD: mTOR activation, cortical
neuron enlargement and electrographic seizures

3. Rapamycin treatment suppresses mTOR activation in
cortical neurons and electrographic seizures
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