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Sex change. 
A hermaphrodite C. elegans
(top) can be made to behave 
like a male (bottom) through a 
gene that "masculinizes" its 
brain.
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Sex, Worms, and Videotape
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The brain reigns as the most important sex organ--even for
microscopic worms. By "masculinizing" the tiny brains of 
genetically female nematodes, researchers have given these 
ladies sexual behavior typical of male worms and begun to 
unravel the neuronal circuits behind worm attraction.

Sex isn't to Caenorhabditis elegans--a 1-millimeter worm that 
feeds on soil bacteria--what it is to humans. The vast majority 
of individuals are genetically female, but they are really 
hermaphrodites, producing enough sperm to self-fertilize as 
many as 300 eggs. When food is abundant, females can 
release pheromones to attract the rare males, whose more 

robust sperm can fertilize as many as 1200 eggs. Whereas males actively seek out the 
pheromones, hermaphrodites don't.

To understand what makes the two sexes behave differently, Jamie White of the University of
Utah, Salt Lake City, and his colleagues looked to the worms' brains, which number fewer than 
400 neurons and are very different in males and hermaphrodites. In one experiment, White's 
group enlisted the help of a gene called fem-3, which, when it is overexpressed throughout the 
developing hermaphrodites' bodies, makes them males. The researchers overexpressed it in 
just the nervous systems, producing worms that had the bodies of hermaphrodites--they lacked 
the tail males use to copulate--but with intact male nervous systems.

The researchers filmed these mixed-up worms on a petri dish dabbed with the female
pheromone. The modified worms moved toward the pheromone; in fact, their behavior was 
indistinguishable from a male's. Apparently, a masculinized brain is all it takes for the worms to 
develop male-typical behavior, says White. That finding matches studies on mice and fruit flies 
that show that, depending on which genetic cues are activated in the nervous system, "core 
anatomy is capable of generating either male or female behavior," says neuroscientist Cori 
Bargmann of Rockefeller University in New York City.

The researchers also discovered that three small groups of cells in males' nervous
systems--called AWA, AWC, and CEM--play a key role in the sexual attraction of males to 
females. When both the AWA and AWC groups, or just the CEM group, were zapped with a tiny 
laser beam, males lost interest in pheromones, the videotape revealed. When the same was 
done to the cell groups of immature males, however, the worms still displayed sexual attraction 
when they became adults. Apparently, the remaining neural groups take over the job of the lost 
cells. That makes sense, White says: "Sexual behavior needs to be very robust." This way, if 
something goes wrong in one type of neuron during development, "the male can still reproduce."

Related sites

The lab's home page

ADVERTISEMENT

ADVERTISEMENT

All Free Articles Top 10 Last Month ScienceShots Daily News Archive About ScienceNOW

Home > News > Daily News Archive > 2007 > October > 26 October (Laursen)



http://sciencenow.sciencemag.org/cgi/content/full/2007/1026/3

A Web site devoted to C. elegans research To Advertise     Find Products

Magazine  |  News  |  STKE  |  Careers  |  Multimedia  |  Collections  |  Help  |  Site Map
Subscribe  |  Feedback  |  Privacy / Legal  |  About Us  |  Advertise With Us  |  Contact Us
© 2007 American Association for the Advancement of Science. All Rights Reserved.
AAAS is a partner of HINARI, AGORA, PatientInform, CrossRef, and COUNTER.

ADVERTISEMENT
Life Science Journal
FDA Compliance Systems for Life Science. 
Download White Papers. 
www.mastercontrolglobal.co.uk

Science GCSE Courses
Distance Learning GCSE Courses With Full 
Tutor Support 
www.distance-learning-centre.co.uk

Scientific journals
Order access for 2008 and get the rest of 
2007 for FREE 
eselect.sciencedirect.com


