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Drosophila sechellia 
The fruit fly Drosophila sechellia has specialized on Morinda citrifolia, commonly known as noni fruit. This interaction is peculiar as 
noni fruit contains the toxic, volatile octanoic acid (OA). Previous research suggests that there is a notable difference among D. 
sechellia lab strain OA resistance (López et al., 2017). Previous work has also shown that when D. sechellia are exposed to OA, 
they have a down regulated immune response (Drum et al. 2021). This suggests that there may be other factors contributing to 
resistance. Gut microbes within these species may provide insight into the increased resistance to OA because of current 
evidence that suggests microbial assistance in degrading toxins, leading to dietary specialization in various organisms (Ceja-
Navarro et al., 2015, Kohl et al., 2014, Hammerbacher et al., 2013). Microbes also play a crucial role in overall fitness and 
fecundity in multiple Drosophila species, depending on the diet composition (Bing et al., 2018). Although the microbiome may 
provide insight into OA resistance, a specific microbe that may be directly responsible for OA resistance is Wolbachia. One notable 
intraspecies difference in D. sechellia is the presence of a microbe known as Wolbachia. This intracellular, gram-negative microbe 
is passed from mother to offspring and has been implicated in increased fitness of some species of Drosophila (Sarwar et al., 
2018). One way Wolbachia can increase the fitness of its host is by altering its dietary needs upon infection, which has been 
shown to increase lifespan (Ponton 2015). This direct effect on dietary needs, to increase survival, illustrates the ability for
Wolbachia to have a direct impact on dietary consumption of its host, resulting in better fitness. In order to assess if microbes have 
an impact on D. sechellia survival, fly lines without Wolbachia and lines with decreased gut bacteria were created and survival 
assays were initiated.

Conclusion Future directions and predictions 
• Survival assays to determine if there is a statistically significant
difference in the survival
• Attempt to make different foods to increase control fly survival
such as “M Food” or food made from noni juice
• Determine the microbe diversity and quantity
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Figure Legend: A) Illustrates the three 
different fly lines with a depiction of the 
relative amount of gut bacteria and 
wolbachia in each line. B) Depicts the 
experimental pipeline that was utilized. 
C) PCR gel that confirms the presence 
of Wolbachia in the 0.07 control line 
and the absence of Wolbachia in the 
tetracycline and repoopulated fly lines. 
Furthermore, it illustrates the presence 
of 16S in all three fly lines. D) qPCR 
data that illustrates similar levels of 
16S found in the repoopulated and 
control lines and a significantly 
decreased amount in the tetracycline 
treated lines. There is also a negligible 
amount of Wolbachia found in the 
repoopulated and tetracycline treated 
flies. 
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Citations 

• Control line had bothWolbachia and 16S present
• Repoop line had a similar amount of 16S present,
compared to the control line. NoWolbachia was present.
• Tetracycline line had significantly less 16S present
compared to the control and repoop line, in addition to an
absence ofWolbachia.

Figure Legend: These data from (López et al., 2017) 
illustrate that D. sechellia are more resistant than other 
species of Drosophila. Additionally, there is an intraspecies 
difference in OA resistance among D. sechellia. 
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