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Early cerebellum injury hinders neural development, possible root of autism

( Princeton University ) Princeton University researchers offer a new theory that an early-life injury
to the cerebellum disrupt .

Early cerebellum injury hinders neural development, possible root of autism

A brain region largely known for coordinating motor control has a largely overlooked role in
childhood development that could re

Early cerebellum injury hinders neural development, possible root of autism,
theory suggests

A brain region largely known for coordinating motor control has a largely overlooked role in
childhood development that could re




Many mouse autism models show cerebellar learning deficits

LEARNING PERFORMANCE GENE EXPRESSION I
MOUSE MODEL | ASD-like? | Probability Amplitude Peak time Rise time Olivocerebellar Mossy fiber
Mecp2 RA0&Y yes unchanged decrease later slower PC, IO
Shank3+/AC yes decrease decrease earlier faster PC
L7-Tsc1 yes decrease decrease unchanged unchanged PC none
Cntnap2-/- yes decrease unchanged unchanged unchanged PC, DCN, IO none
patDp/+ yes decrease unchanged unchanged unchanged PC, DCN, 10 none
Cntnap2+/- no unchanged unchanged unchanged unchanged none none
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Piochon, Kloth et al. (2014) Nature Communications
Kloth et al. in review



Autistic identical twin |
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Tests for cerebellar roles in cognitive and social behavior

1. Cellular imaging of cerebellar network activity

2. Subregion-specific perturbations

3. Transsynaptic pathway tracing

4, Developmental shaping of distant brain circuits



Multisensory processing in the cerebellum
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What cerebellar regions keep cognitive
development on track?
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Stereotyped Behavior:

Unilateral stroke
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Wild-Type Grooming Components, adapted from Kalueff et al, 2007
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Grooming and Y-maze Reversal

Acquisition Reversal Day1 Reversal Day 2
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Sociability: Three-Chamber Test

Captured Still Image from Video Recording:
Lobule Vermis-Injected Mouse Social Chamber Test
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Tests for cerebellar roles in cognitive and social behavior

1. Cellular imaging of cerebellar network activity

2. Subregion-specific perturbations

3. Transsynaptic pathway tracing

4. Developmental shaping of distant brain circuits
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Clearing techniques

ARTICLE

doi:10.1038/nature12107

Structural and molecular interrogation of
intact biological systems

Kwanghun Chung'~, Jenelle Wallace', Sung-Yon Kim', Sandhiya Kalyanasundaram?, Aaron S. Andalman"?,
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Figure 2 | Intact adult mouse brain imaging. Imaging was performed in



HUBEL AND WIESEL
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