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Background

Fragile X Syndrome — a genetic condition caused by a mutation in the FMR1
gene
* Causes a range of symptoms, including developmental delays, learning
disability, and sensory processing disorders (such as visual)

* 200,000 US cases per year

FMRP — protein that helps develop synapses; absent in those with Fragile X

The Visual System:
* Retina — converts light into neural signals
* Visual cortex (layer 5) — receives and processes visual information from
retina
* Superior colliculus — receives and processes information from retina and
visual cortex




Major Questions

What is the developmental role of FMRP in functional circuit formation?

I

How does loss of FMRP affect visual circuit organization and function?

I

How does this result in visual processing deficits in FXS?




My Role

Where and when during development is FMRP expressed?

Quantify FMRP expression in the visual cortex (V1), superior colliculus (SC), and
retina at varying stages of development, P2-P40

Retina projections mature V1 projections mature Eyes open Fully mature
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Method

Step 1: Sectioning

* Cut 50 um on cryostat (brain; free
f|Oating) Secondary Immunofluorescence

* Cut 10 um on cryostat (eyes; slides)

Fluorophore

Secondary Antibody

Step 2: Staining
a) Antigen retrieval
b) Blocking
c) Primary & secondary antibody: 2F5
(FMRP), NeuN, DAPI

Step 3: Imaging

Step 4: Analysis
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FMRP Expression in SC
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FMRP Expression in V1
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Quantification

Planned method:

1. Overlay grid onto image in
2. Use RNG to randomly select 4 grid

squares
3. Count neurons that express FMRP

in each square and average the
results
4. Convert units to um?




Preliminary Results
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Conclusions

Where and when during development is FMRP expressed?

1. Spatial (Is it expressed in V1, SC, and retina?) — Yes, it is expressed in all structures of the
visual system that we looked at.

* However, the V1 could have higher expression than the SC = quantification

2. Temporal (Is it expressed at all stages of development?) — Yes, we see expression consistently
from P2 to P40

* Qualitatively, we see no difference in abundance of FMRP among different stages of
development = quantification to confirm

FMRP is likely required for early stages of proper visual map formation and function.

Current hypothesis: The adult phenotype (disrupted function) is likely present in earlier stages of
development, because FMRP is always present in our structures of interest.
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Future Steps

1.
2.

0

Collect more data on FMRP expression

Is the visual circuitry disrupted during development in Fmr1-/y mice?
* Dil injected into V1; termination zone quantified in SC

* Methods: Genotyping & Termination Zone Quantification (Imagel)
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