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Refers to a broad range of conditions characterized
by challenges with social skills, repetitive behaviors,
speech, & nonverbal communication.

Use computer vision (DeepLabCut) to analyze precise
behavioral differences between Fmr1 KO & WT mice.
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Autism

Fragile X Syndrome
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Genetic condition that causes severe intellectual
disability, behavioral & learning challenges, & affects
various physical characteristics.
The most common known inherited single-gene
disorder & a leading genetic cause of intellectual
disability, frequently co-diagnosed with autism.
Caused by silencing of the FMR1 gene.

DeepLabCut
An open source deep learning markerless pose
estimation algorithm.

Deep Learning
A subclass of machine learning algorithms designed
to simulate how the human brain learns.

One of the key brain regions affected by autism.
Known to be involved in the coordination of motor
learning.

The Cerebellum

Analyzing potential effects of handedness in Fmr1 KO
& WT mice, as Fmr1 KO mice seemed to reach with
both hands, rather than favoring a dominant hand as
seen in WT mice. This could help us better understand
the neural underpinnings of handedness, which is
currently not well understood.

Recorded videos of both Fmr1 KO mice and WT mice
completing a reaching task with this apparatus:

Data Collection

DeepLabCut
Modified network parameters.
Extracted & labeled frames.
Created new training sets, then
trained & evaluated networks
with the recordings.
Analyzed new video clips of
trials to plot trajectories.

Cumulative Trajectory Plot

Success Rate of WT vs. Fmr1 KO Mice

Link this analysis to its underlying molecular
mechanisms in the cerebellum.

Understand how synaptic & cellular plasticity in the
cerebellum support learning, & how this process can
go awry in disease.

Help make more effective & targeted treatments.
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Exploring other types of neural networks, such as
convolutional recurrent neural networks, & modifying
& adding to them to optimize our analysis.
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