How Do Fireflies Help Scientists Fight Cancer?
Take a look at the firefly in F
 igure 1 b
 elow. See how it’s glowing? That’s thanks to chemistry. A
firefly is an example of a bioluminescent animal. B
 ioluminescent substances produce and give
off light as the result of chemical reactions that occur within an organism. A firefly’s green glow
results from a reaction with the molecule called D-luciferin, and it recently inspired researchers
at Stanford University who may have gotten us one step closer to understanding and curing
cancer.
Figure 1. Firefly Glow. The bioluminescent green glow of a
common firefly results from the molecule D-luciferin. Source:
Wikimedia Commons.
Scientists have taken advantage of bioluminescence to help them
study cancer. Bioluminescent D-luciferin molecules are added to
cancer cells making them easily visible under a microscope—or at
least, that was the idea. Unfortunately, the light given off (emitted)
by D-luciferin is absorbed by the cells around it, making the
cancer cells difficult to observe.
It turns out, however, that it’s possible to make D-luciferin much more useful by making a few
tweaks to its molecular structure. By swapping out a couple of atoms, scientists at Stanford
University made two new bioluminescent molecules: amino-D-luciferin (which has an orange
glow) and aminoseleno-D-luciferin (which has a red glow). The changes made to the molecular
structures changed the color of the light that is emitted by the molecules. This, in turn, changed
how the light is absorbed by surrounding cells in the cancer studies. The researchers found that
the light emitted by aminoseleno-D-luciferin was absorbed l east by cells around it, making it the
best choice for cancer research.
The researchers propose that the improved bioluminescent properties of aminoseleno-Dluciferin are due to the differences in electronegativity between the atoms they took out and
those they swapped in, but more research is needed to gather evidence in support of the
hypothesis. Nevertheless, even if they don’t yet fully understand it, aminoseleno-D-luciferin is as
exciting to cancer researchers as the invention of the telescope was to astronomers!
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