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Fruit Flies Get the Deep Freeze
021472012
Kelli Whitlock Burton

Using a deceptively simple two-step process, scientists have
successfully frozen fruit flies at below-zero temperatures without
killing them.
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The debate between scientists who study fruit flies and
those who work with worms is like the argument
between PC and Mac users. Each group is convinced
their system is superior. But worm researchers have
had one major advantage: worms can be frozen for
future study, while fruit flies can't.

But thanks to a new study published this week, worm researchers may lose that bragging right. Scientists in the Czech
Republic have developed a technigue to freeze fruit flies at subzero temperatures without killing them.

“This is the first time that someone has taken something that

doesn't survive freezing and made it freeze tolerant,” said Brent

Sinclair, an associate professor of biology at Western
University, Canada, in London, Ontario who was not involved in
this study.

The technigue is simple. Vladimir Kostal, an associate
professor of biology at the University of South Bohemia, and
colleagues fed fruit fly larvae a diet high in proline — a protein
known to have cryogenic properties — then exposed the larvae
to low temperatures to halt their development. They developed
this two-step process by studying Chymomysa costata, a
drosophilid fly that tolerates subarctic temperatures and can
survive a dip in liguid nitrogen.

“We attempted to mimic the two basic tricks that we learned
from C. costata and applied them to the fruit fly.” Kostal said.
“Surprisingly, this was sufficient to trigger the capacity for
survival of ice formation in tropical larvae.”
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Although Drosophila melanogaster, commonly called the fruit
fly, has been an excellent model for genetic and biological
studies, its inability to survive freezing has remained a
drawback. Meanwhile, scientists who use the worm C.
elegans can develop large lines of mutated specimens to
study certain genetic traits immediately or to store for future
use.

“We have worm envy,” Sinclair said of scientists like him who
work with fruit flies. "Worms can be frozen easily which allows
scientists to do lots of things we can't.”

FIUITTIY 1arva Were recorged witn tNermocarmera ana witn
normal CCD camera during gradual cooling from -0.5°C to
-5°C. Taken attimes 2400, 2410, and 2420 seconds
during gradual cooling, these images show that the larval
body fluids remain liquid until approx. -4°C. Source;
Yladimir Kostal

For this new study, published online today in the Proceedings of the National Academy of Science (1), scientists spiked
regular fly food with increased levels of proline, which is transported from the insect gut to the blood and tissues. Then the
group wrapped the larvae inside a piece of wet cellulose, adding a small ice crystal to freeze the larvae's body fluids. The
frozen flies were stored at -5°C for 75 minutes. After thawing, the scientists provided the larvae with a standard diet and
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