
A: Relative abundance of bacteria genera across all time points for W- and W+ cages. Acetobacter increases until Sept, then Commensalibacter dominates. B: PCoA plot for Bray-Curtis distance, colored over season. Each point 
represents pool of flies. Seasonality strongly shaped betadiversity, with weak Wolbachia effects. C: Volatility plot for change in Shannon diversity differs over time and Wolbachia infection, but there was no significant interaction. 
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Sampling regime

• 4 Wolbachia + and 4 Wolbachia – cages derived from same 
large, outbred fly population

• Sampled weekly for Wolbachia status and microbiome 
• 4X for age-matched flies for metabolic phenotypes
• At the end (~5-6 generations), fecundity + lifespan
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Genus

Seasonality strongly shapes Drosophila microbiome, while Wolbachia infection modulates
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Wolbachia interactions affect seasonal evolution?

Environment

Wolbachia

• Wolbachia is an intracellular, vertically 
transmitted (VT) bacteria in the fly microbiome

• VT bacteria, with high transmission fidelity, 
may shape interactions between host and 
environmentally acquired bacteria

• The microbiome may contribute to rapid 
seasonal evolution in Drosophila

• Benefits depend on environmental context
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Wolbachia effects on starvation are 
context dependent

No Wolbachia effect on longevity of 
fecundity in seasonally adapted flies 

Conclusions & 
Future directions

PERMANOVA Df SS MS F R2 Pr(>F)
Wolbachia 1 1.21 1.21 4.64 0.02 0.001
Day 1 13.01 13.01 50.00 0.21 0.001
Wolb:day 1 0.62 0.62 2.40 0.01 0.028
Residuals 180 46.85 0.26 0.76 NA
Total 183 61.70 NA NA 1 NA

Coef. Std.Err. z P>|z| [0.025 0.975]
Intercept 3.398 0.205 16.612 0 2.997 3.799
Wolbachia -0.53 0.293 -1.809 0.07 -1.104 0.044
Day -0.008 0.002 -3.143 0.002 -0.012 -0.003
Wolb: day 0.003 0.003 0.825 0.409 -0.004 0.01
Group Var 0.015 0.03

Starvation survival across the four different sampling points. Age-
matched flies were starved, and then time to death was measured. 
Wolbachia infection status only affected starvation time for Oct 24. Here, 
W+ flies starved faster than W- flies. This suggests Wolbachia effects are 
frequently context dependent.   
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• Wolbachia modulates, but minimal effects on 

phenotypes
• Fitness benefits will depend on the eco-
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Flies were collected at the first freeze as proxies for seasonally adapted 
flies. A: Wolbachia infection did not affect fecundity (pupae produced per 
female) for seasonally adapted flies (Kruskal-Wallis X2=0..44, p=0.50). 
B: Wolbachia infection also did not affect longevity. While nearly 25% 
died in first 15 days, both W+ and W- had similar lifespans (p=0.22). 
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