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Close-up on the   super-model fly
Why do fruit flies make such good models for researching human genetic diseases?

In 1908, Thomas Hunt Morgan created the Fly Room at Columbia University 
and established Drosophila melanogaster, the fruit fly, as a ‘model’ organism 

to research biological processes. Fruit flies are easy to maintain, have a 2 week 
generation time and can be bred in large numbers, so researchers can follow 
potential effects of environmental or genetic manipulations over generations. 
A hundred years later, fruit flies are still one of the most important research 
organisms (see Biological ScienceS Review, Vol. 28, No. 4, pp. 10–14). 

Fruit flies are more similar to humans than you might think. Over 60% of 
the genes in a fly are also found in humans, so we can use flies to model many 
human genetic diseases.

The head capsule of Drosophila melanogaster: (left) using scanning electron microscopy (SEM) and (right) using a laser scanning confocal 
microscope. The SEM shows the structural features; the confocal image reveals the cell-specific expression pattern of a protein that has 
been tagged with green fluorescent protein (GFP). The blue stain shows the nuclei. While the SEM reveals the fly’s structure, the confocal 
image of a transgenic fly shows cell-specific expression of GFP under the control of a single gene, and reveals that gene expression is not 
limited to a distinct anatomical feature or tissue

Cartoon of an adult Drosophila, showing the 
relative position of the fly equivalent of kidneys — 
Malpighian tubules (green)

A transgenic fly expressing green and red fluorescent proteins. This technique 
shows us when and where a gene is expressed. From this we can begin to 
understand which genes and proteins are needed to enable a physiological 
response
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Research in our laboratory focuses on Malpighian 
tubules to answer questions about fluid regulation, 
ion transport, cell signalling, environmental stress, 
chemical detoxification and (innate) immune 
responses. Molecular genetic techniques allow us 
to investigate kidney function in a whole living fly 
— we can study the kidney’s responses to specific 
environmental challenges and also investigate the 
physiological response of the whole animal.

A laser scanning confocal 
microscope image of the 
fly’s Malpighian tubule. Fluid 
homeostasis (water balance) 
in the fly is directed by the 
tubules, which comprise 
principal and stellate cells. 
These two cell types perform 
different processes. They 
act in an orchestrated and 
complementary manner in 
response to external and 
internal environmental 
pressures to direct fluid 
balance in a dynamic and 
exquisitely responsive 
manner. The image reveals the 
gene-specific expression of 
different fluorescent proteins: 
principal cells are green, 
stellate cells are red, nuclei 
are blue and cell junctions are 
white
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