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Introduction

e Selfish genetic elements are stretches of DNA that act to enhance their transmission to the
next generation, irrespective of their impact on individual fitness.?’

Can variation in the D. melanogaster 359bp sequence inform strain Positive selection in Drosophila helicase proteins

of origin? e Rapid evolution of satellite DNA, like the 359bp, challenge DNA functions such as DNA
replication, which are necessary for maintaining genome integrity.*

Satellite DNA is a type of selfish genetic element. Characterized by highly repetitive non-
coding sequences, they compose the majority of compact DNA in many eukaryotic
genomes.>®

Satellite DNA represents some of the fastest evolving sequences in eukaryotic genomes.*?

Despite initially being labeled “junk DNA”, studies have shown that DNA satellites both
support and threaten important cellular processes .**

Fragment of 30858 D. Melanogaster
359bp Sequence Alignment

ACAGACTCTGCAAAAATGTTGATATTTACAAACGAAATT
ACAGACTCTGCAAAAATGTTGATATTTACAAACGAAATT
ACAGACTCTGCAAAAATGTTGATATTTACAAACGAAATT
ACAGACTCTGCAAAAATGTTGATATTTACAAACGAAATT

[[] = same nucleotide

Multi-sequence alignment shows a greater degree of similarity in the nucleotide sequences of 359bp

Fragment of B2 D. Melanogaster

359bp Sequence Alignment

TTGCATAGTCTGTTTTTCCAAATTTCGGTCATCAAATA
TGCCAAAATCCGTTTTTCCAAGATTCGGTCATCAAACA
TGCCAAAATCCGTTTTTCCAAGTTTCGGTCATCAAAAA
TTGCAGAGTCTGTTTTTCCAAATTTCGGTCATCAAAAA
CGGCAGAATCTGTTTTTCCAAATTTCGGTCATCAAATA

e Helicases are crucial enzymes in DNA replication and other metabolic processes. Using
ATP to bind and remodel nucleic acids, helicases perform a wide range of functions on
chromosomal DNA and are essential to supporting cellular processes.>

e By comparing the ratio of synonymous (dN) to non-synonymous (dS) amino acid changes
in the helicase protein sequences of D. melanogaster and its most closely related species
D. simulans, | investigated the rates of molecular evolution of helicase genes. | discovered
that many helicase proteins have signatures of positive selection (dN/dS > 1)

Existing research suggests that satellite-interacting proteins can coevolve with DNA copies from 30858 strain flies compared to those within the B2 strain Drmel/Dsim FANCM
satellites to mitigate deleterious effects on the host organism.?
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