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Studying the Molecular Biology of Cortical Dysplasia

Crino lab focus- the genetics and the molecular 
mechanisms and that lead to Focal Cortical Dysplasia 
(FCD)

Roadblocks in studying FCD:
Most cases of FCD occur sporadically and are not 
associated with a known inherited genetic cause

Limited animal models to study cortical dysplasia



Goals

Short-term: identify gene(s) altered within the lesion 
that are involved at the cellular level with the 
development of FCD

Long-term: develop molecular based treatment 
strategies to treat these conditions



Malformations of Cortical Development-
Disorders of Abnormal Proliferation

Tuberous Sclerosis

Focal Cortical Dysplasia 
w/ balloon cells

Hemimegalencephaly

All lesions have:
1.disorganized lamination
2. neuronal dysmorphism,
3. enlarged cells known as balloon 
cells or giant cells



mTOR Pathway and Associated Disorders

Crino et al. NEJM 355:13, 2006
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Clinic for Special Children
Pretzel Syndrome: Clinical Features

Puffenberger et al., 2007



Pretzel Syndrome: 
Syndromic Cortical Dysplasia



Pretzel Syndrome: Syndromic Cortical Dysplasia: 
HISTOPATHOLOGY

Vacuolation Astrogliosis

Ectopic cells in sub-
cortical white matter

CYTOMEGALYS6 Positive

Hypercellularity

ectopic neurons in the 
subcortical white 
matter

gray/white matter 
blurring

cytomegalic cells

Activation of mTOR 
pathway



Pretzel Syndrome Mapping Analyses- using single 
nucleotide polymorphism (SNP) arrays

7304 bp deletion in PS

Puffenberger et al., 2007
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Puffenberger et al., 2007
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Methods: In utero electroporation (IUE) of embryonic mouse brains

Saito et al., 2006

Development of Animal Models of FCD
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Knockdown of STRADα in vivo results in failure of 
STRADα−deficient cells to migrate into the cortical plate



Conclusions

Discovered a new genetic form of cortical dysplasia, 
Pretzel syndrome

This condition shares histopathologic features with 
type IIb focal cortical dysplasia, tuberous sclerosis, 
hemimegalencephaly

Developed an animal model of focal cortical dysplasia 
using the newly discovered condition that results in 
cortical migration disorders



Future Directions

Genetic characterization of other forms of cortical dysplasia

Further characterization of animal model of pretzel 
syndrome and the molecular interactions leading to the 
migration abnormality

Analysis of sporadic samples of FCD for genetic alterations 
in genes known to cause or found to cause syndromic 
cortical dysplasia, with special emphasis on genes in the 
mTOR signaling pathway. 
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