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Major areas of interest in the lab:

Neurodevelopmental disorders (NDDs)

WDisease onset is during periods of ongoing brain
development and maturation.

JOften begin early in life, associated with
complex neuropsychiatric features.

JCaused by a wide range of genetic and
environmental factors.

JHighly prevalent, contribute substantially to
the disease burdens worldwide.



Autism as a neurodevelopmental
disorder

U Autism is a neurodevelopmental
syndrome showing impairments in
reciprocal social interaction,
communication, repetitive and
restricted patterns of behavior and
interests.

U Prevelance is 1:110 in the general population.

U 4:1 male to female ratio

U Recognized as a highly heterogenous genetic
disorder, only 10% ASD cases are associated with a
recognized genetic cause.




Molecules (risk genes) implicated in Autism
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Autism pathophysiology
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Geschwind and Levitt, 2007

**Impaired neurogenesis, migration (Wegiel, 2010)

»Dysregulation of dendritic spines and
synaptic proteins (Kelleher, 2008; Bear, 2008)

“*Unbalanced excitatory/inhibitory network
(Persico, 2006; Sudhof, 2008)

“*Early neuronal overgrowth and
hyperconnectivity (Courchesne, 2007)

*+*Reduced long range connectivity
(Just, 2004; Frith, 2004)




MET emerges as an Autism risk gene

A genetic variant that disrupts MET transcription
is associated with autism
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Met mediated signaling pathways
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evelopmental expression of Met receptor

tyrosine kinase

Met In Situ Hyvbridization

El75 P3 Pl P21

EI7.5 P;A.w :I4’._
P21l — P35
”~

Judson et al 2010

WB: mouse brain tissue

T —

Met: hippo

- [ Met: ctx

|- GAPDH: ccx

S — -

HGF
p-ERK

Grb2
Gabl

cdc42

p-AKT

73
ac

P-Tyr

Qiu & Levitt, manuscript in prep



cultured hippo neuron
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Anti-sense knockdown of Met using small
interference RNA
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Met signaling affects neuronal growth
and morphology

’ Manipulating Met expression alters dendritic protrusions ’

DIVII+4d

w
o

- N
o O



N
o
N

* %k %k
Manipulating Met expression alters dendritic g
spine development Q 40-
I
Q
£ * k&
g 20+
w
3+
Q=
Q 0\. S S
& N N
x gé

[ 1.0+

0

© 0.84

&

o 0.64

2 O GFP

= 0.4- -® +\et

2 = +RNAI

g = &= +scr RNAI
DIV I4+7d © 0.0 .

00 05 10 15 20
spine area (pmz)



Quantification of excitatory synapses using
fluorescent immunocytochemistry

Confocal imaging of functional synapses in
e LW cultured hippocampal neurons




Met signaling affects excitatory
synapse formation
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Manipulating Met expression in vivo using
In Utero Electroporation (IUEP)
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Altered Met expression by IUEP changes

CA| neuronal morphology

’ Morphology of electroporated CAI neurons
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Altered Met signaling in vivo affects
neuronal function

IUEP hippocampal slice /\
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A conditional Met knockout mouse model
(Met™™; Emx | <r®)
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Gorski et al_, (2002) J. Neurosci 22(15): 6309



A conditional Met knockout mouse model
(Met™™; Emx [ <)

Judson et al.. 2009. 2010
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How do we study functional circuits?

Spatial ranges of circuitry
~mapping techniques

- Luo et al} 2009
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Functional circuit mapping using
Laser Scanning Photostimulation (LSPS)
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LSPS mapping:
focusing on prefrontal circuits

Selective labeling of
corticostriatal neurons
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LSPS mapping of L5 CS neuron inputs
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Increased excitatory inputs in Layer 5B
corticostriatal neurons: sublayer specific

Avg maps, all corticostriatal neurons

|
- Averaged L5 CS neuron input
map show no overall difference
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Presynaptic
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Increased unitary connection at L2/3->L5B
CS neurons: paired recording
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LSPS is a useful tool to resolve circuit
changes in physiological/pathological states
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