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TeaCher’s key

How do microbes shape
fruit fly fitness?

                                     More free science teaching resources at: www.scienceJournalForkids.org

Do flies that produce more offspring tend to have longer or shorter lifespan?

An
sw

er

Generally, the more offspring a fly produces, the shorter its lifespan.
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What is biological fitness? Why is it important?

Biological fitness is the ability of an organism to pass its genes to the next generation. Organisms that 
are fit in their environment reproduce more and live longer which results in more offspring. This allows 
them to contribute more to the gene pool, and these traits become more common in the population. This 
eventually leads to natural selection. Students may think that nature would select the bigger, stronger, 
or faster organism but biological fitness is all about the degree of success in passing down one’s genes.

Why did the scientists use a model organism to study the impact of the gut microbiome on its host’s
fitness traits?

Human microbiome contains hundreds of bacterial species. Testing that many combinations is not possible. 
For this reason, scientists used a less complex organism as a model organism. The fruit fly has only five 
different bacterial species which gives 32 different combinations.

How did germ-free flies compare to those with a microbiome?

Germ-free flies lived longer than those with a microbiome. They also had lower fecundity than most of the 
flies which had a microbiome.

How do we know that bacteria in the microbiome interact with each other and their host?

Using a mathematical framework, scientists averaged the phenotypes of fruit flies with single bacteria 
microbiome (for example Lb, Lt, and Ao separately). Then they compared these with the phenotypes of 
fruit flies with all three bacteria (in our example). Life traits were different but overall fitness was constant. 
This result shows that the interaction between bacteria in microbiome impacts the effects of bacteria on 
host fitness.


