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INTRODUCTION

Expansion of Polyglutamine (PolyQ) tracts in the Fmrl gene are
associated with Fragile X syndrome (Cohen-Carmon and Meshorer 2012).
The Fmrl protein is critical for normal brain development in metazoans.
Expansions of the Polyglutamine tract within this protein results in
structural instability (Totzeck et al. 2017). It is hypothesized that this
structural instability will create conformational changes within the protein
and affect its function (Robertson et al. 2008). When the instability of the
structure reaches the threshold, this results in neurodegenerative diseases,
such as Fragile X Syndrome. PolyQ related disorders affect up to 700,000
individuals worldwide (Fan et al. 2014). The severity of these diseases is
dependent on the length of the PolyQ stretches in the protein, the longer
the stretch, the more severe (Totzeck et al. 2017). Research also suggests
that the location of these PolyQ stretches is also important in determining
disease severity (Robertson et al. 2008).

OBIJECTIVES

We aimed to determine whether PolyQ tracts because
they are encoded by repetitive DNA, are hypervariable
between species when looking at the Fmr1 gene. This
study aims to determine the evolution of Polyglutamine
(PolyQ) tracts within the Fmr1 gene within D. sechellia, D.
rhopaloa, and D. willistoni through comparison and
annotation. These three species were chosen because they
are in different branches of the Drosophila species, at
varying degrees of separation in their evolutionary tree
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Figure 1. A depiction of how the mutations in the Fmr1 gene can lead to disorders
(Wittenberger et al. 2007). CGG is another sequence of nucleotides that can lead to a
glutamine amino acid, when the Q tracts have upwards of 55 Q amino acids in a single
tract, this generally always leads to mutation.
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Figure 2. A deeper visualization of the PolyQ tracts within genes (Donaldson
et al. 2021). Each CAG repeat corresponds to one glutamine amino acid,
which has the symbol “Q.” Hence the name, PolyQ tract.
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evolution of PolyQ tracts in relation to the model organism Figure 4. Fmrl1-PC isoform in D. melanogaster, D. sechellia, D. rhopaloa, and D. willistoni. The top image shows the beginning of the C isoform in
D. melanogaster. all species, this shows high conservation across all species. The bottom shows the last third of the C isoform, many PolyQ tracts exist here, and
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