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Examples of HME

Left HME (associated with LNS)

| | Right HME (sporadic)
Fetus: 32w+2d gestation Child: 4 years

Brain: 510 gm (ex. 217)

Boer et al. (2007) Neuropathol. Appl. Neurobiol.

Robtain et al. (1988) Neuropathol. Appl. Neurobiol.



Definition of HME
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* “arare malformationef cortical ]~
development characterized by enlargément
and cytoarchitectural abnormalifies of on
cerebral hemisphere” (Aronigd et al., 2012)

* “cases wherémost (at least e lobes)
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Sun & Hevner (2014)
Nat. Rev. Neurosci.




ClinicalfManifésStations of HME
- Scillire Bisorder, USEENY Wilh onset

childR@@@soften
ng hemispherectomy |

4

M

Or ed

.
=

'

.
-

-
» %



fiology of HME
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HME (~50% of

)
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Macroscopic Pathology of HME

* Degree of cerebral asymmetry varies:
— Contralateral micrencephaly (Salamon et al., 2006)
— Contralateral “normal”

— Contralateral overgrowth (MEG or bilateral
HME)

* Lobar distribution in hemispheres: variable

* Brain structures other than cortex may be
involved: thalamus, brainstem, cerebellum

* White matter may be more overgrown (Kato
et al., 1996)




Table 2 Frequency of hlsmpamt}lt}glcal features on the

affected side of HME cases with intractable epilepsy
(n=23)

| Pathologic feature None (%) Mild (%) Severe (%) =
PMG 39 39 22
Cortical dyslamination 0 43 57
| Balloon cells 65 22 13
= Cytomegalic neurons 4 39 57
" Y Immature-appearing cells 30 70 0
t Exc.esswe white matter neurons 0 48 52
Calcifications |7 74 9
\ Glial/neuronal heterotopias 39 6l 0
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Morphpmetrys
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Increased Dendritic Spines in
-~ HME
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Distance along dendrites

Figure 5. Distribution of spines on basal dendrites of large and
moderate sizes of neurons in the visual cortex (Patient 7). O = large
neurons, 0 = moderate neurons, and @ = controls.

= —— Takashima et al. (1991) Ped. Neurol.



Neuron Morphology in HME (Golgi)

Takashima et al. (1991) Ped. Neurol.



®R Sighaling in HME
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Cellylag Differégtiation in HME
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New-H' Ee-Ca 'th Genetics
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zage 1: HME-CLOVES
4 E 'l. :
aby born e C
nati grow
considefe
owed Left'HI
eTe, Jle to sepsis
n)#Nd muli®ergan failure /
", e~ » "
~tBra|n EIgic o0 gmi€xpecied 278 gm)
- "CLOVESHIDhly linked to PIK3GA mutatidns
(although this case not sequenced yet)~,
X ..h-'-_.-' e . ; :

\
-

.-—

ur@b

ﬂ-’

~ d at birth;

Q




 LMGNH
base 1

(CLOVES-

2




Cape-2: Billiferal HME
= .'ﬁ . ; B - y
nf@nt with mat
@aning

Eat -

ep | 'nd
in afeliidays of
g 4

Cor’gicaI' dys| 1sia
glicagpns at 11-weeks

- 905G (Expeditcd 506,gM)
¥ 'o-nﬁﬁf:ﬁyeﬂ |

— ¥

®
-
‘ 5

\
-



Pachygyria (R
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Case 2: “Bilateral HME”




Case 2: “Bilateral HME”

Small Dentate
Gyrus




Case 3} BjlatefhHME with AKT3

ﬁl

F

PPH-H 'wrdat
PIrs.
ortical dysp 1a

*C‘Ing wed AKT3 mutatlon/'

.‘%r‘a_in wallft = 2313'gm (exp8kted 1‘156.gm)

\
a.-h



Case 3: “Bilateral HME — AKT3”

LR08-018 LR08-018




Case 3: PMG (Left inferior temporal)
“Bilat. HME — AKT3”




Case 4: “R HME”

» 4 week old girl with
neonatal seizures.

« MR showed R HME
 Gene not identified
(yet)
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Clusters of Immature Cells in

HME

Poduri et al. (2012) Neuron

Salamon et al. (2006) Brain



Case 5: “L HME — AKT3 — Mosaic”

* 11 month old girl with
selzures.

* MR showed L HME,
L eye enlarged, L
cerebellum
dysplastic

* Exome sequencing
showed AKT3
mutation (p.E17K) at
~30% mosaic




Case 5: “L HME — AKT3 — Mosaic”

Main finding: CNs scattered in cortex;
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b Human
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sl of MEG

Human Molecular Genetics, 2011, Vol 20, No. 5 988-999
doi:10.1093/hmg/ddg544
Advance Access published on December 15, 2010

An Animal

A novel Akt3 mutation associated with enhanced
kinase activity and seizure susceptibility in mice

Satoko Tokudal, Connie L. Mahaffey!, Bobby Monks?, Christian R. Faulkner3,
Morris J. Birnbaum?2, Steve C. Danzer? and Wayne N. Frankel1-*

'"The Jackson Laboratory, Bar Harbor, ME 04609, USA, 2Institute for Diabetes, Obesity and Metabolism, University of
Pennsylvania School of Medicine, Philadelphia, PA 19104, USA and 3Depar1men1 of Anesthesia, Cincinnati Children’s
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Increased white matter volume in Akt3P213V mice

Control P20 Akt3 GOF P20




Ectopic progenitor cells in postnatal dentate

gyrus Control P20 Akt3 GOF P20
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Ki67 DAPI

Bhihb5 DAPI
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Early hyperplasia of cerebral cortex, E14.5

Control Akt3 GOF Homozygote Control Akt3 GOF Homozygote

Ki67 DAPI

Ki67 DAPI
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Megalencephaly and Abnormal DG in
Thanatophoric Dysplasia (FGFR3 GOF)

. I'”‘:?{: et ,:

R

Hevner (2005) Acta Neuropathol.



DG Hypoplasia: A Patterning Defect

b Thanatophoric dysplasia: FGFR3 receptor constitutively activated due to mutation

occipito-temporal

FGF8 D hyperplasia

FOIR3*

————=__ | proliferation
““abnormal X\ {apoptosis
/' patterning /-K_f--:]

/ hlppocam pal ~_
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Hevner (2005) Acta Neuropathol.



' Summary

* HME is an extraordinarily dlver:‘@
pathological entity. Phenotypfss Ilkeﬁx
depend on causative genes, genetic ‘_'.\
background, and degree of mgsaicism |
each case, as well as extrindic factors

* Ongoing current challeng
— What is the relation of HME tofFCD? “\

"= What pathways other than mTiQR are )~
‘activated downstream of AKT xdeveppmg
bl%'l‘ﬁ . ) >

— Can AKT mhlbltorsxor other drugg affect HME
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