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 Qur goal is to identify and characterize gene x environment
etiologies of neurodevelopmental disorders (NDDs), which affect
more than 1 in 6 children in the United States

 Fragile-X mental retardation 1 (FMR1) causes Fragile X
Syndrome and is the most common monogenic cause autism
spectrum disorder in humans.

« FMR1/Fmr1 is functionally conserved from flies to vertebrates
and is required for neurodevelopment.

 Bisphenol A (BPA)—used to synthesize plastics and epoxy-
resins—is one of the most environmentally ubiquitous chemicals.

« We found that exposure to BPA impairs both behavioral
neuronal phenotypes in w1718 (control) flies.

« Remarkably, for all behavioral and neuronal phenotypes

examined, BPA either rescues mutant phenotypes or has
insignificant impacts in dFmr1 mutants.
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FIG 1: GROOMING ASSAY.
Following BPA exposure, male
flies were isolated and aged for
five days before  being
aspirated into an observation
chamber. Grooming was
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FIG 3. LARVAL LOCOMOTION. Age- A

o matched third instar larvae were 20
== collected following exposure to BPA. &3“:@
’ Larvae were placed on 0.2% agarose.
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FIG 4. BPA INDUCED HYPERACTIVITY IN w’778 LARVAE BUT NOT IN
dFmr1 LARVAE.

A. Exposure to BPA increased reorientation events in w’’7é larvae. In
contrast, 0.1mM BPA exposure reduced reorientation events in dFmr1
mutant larvae.

B. Exposure to BPA increased the number of peristaltic contractions In
w78 |larvae. BPA exposure did not significantly affect peristaltic

contractions in dFmr1 mutant larvae.
(*** =P <0.001, *** =P < 0.0001; ns = not significant. Sample sizes: n = 40-48)
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FIG 6. BPA EXPOSURE INCREASED THE FREQUENCY OF 3-LOBE
AXON GUIDANCE DEFECTS IN w'773 BRAINS BUT REDUCED THE
FREQUENCY AXON GUIDANCE DEFECTS IN dFmr1 FLIES.

A. The mushroom body, including the «, 3, and y lobes.

B. Anti-Fasll (green) stained mushroom bodies with different 3 -lobe
midline crossing phenotypes (no crossing, mild, moderate, or severe
crossing).

C.In w8 flies, the frequency of midline crossing increased with
exposure to 0.1mM and 1mM BPA, but then decreased with
exposure to 2mM BPA.

D.In dFmr1 flies, the frequency of midline crossing was reduced by

exposure to 0.1mM, 1mM and 2mM BPA.
(Sample sizes: n = 14 -20)

FIG 2. BPA INCREASED GROOMING ACTIVITY IN w778 FLIES BUT

REDUCED GROOMING IN dFmr1 MUTANT FLIES.

A. Grooming behavior includes rubbing legs against any body parts.

B. In the control strain (w’'78) exposure to 1mM BPA, but not 0.1mM BPA,
significantly increased the time spent grooming. In dFmr1 mutant flies,
exposure to both 0.1mM and 1mM BPA resulted in a significant decrease

in grooming time compared to the unexposed dFmr1 flies. (* = P < 0.05; **
= P <0.01; ns = not significant. n=38 - 13)
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FIG 5. AXON GUIDANCE. Adult brains are dissected, fixed, stained with

an anti-Fasciclinll (anti-Fasll) primary antibody and an AlexaFluor488
secondary antibody, then visualized using confocal microscopy.
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