Spirit in a phone interview,
explaining that by turning
off individual genes one by
one, scientists can observe
the resulting overall effect
and likely learn what func-
tions were regulated by that
particular gene. “Our main
interest is applying this
methodology to the study of
cancer cells. Which genes can
we reverse the expression—
or take away—that results in
the cancer cells dying or
reverting to normal?”

The initial test phase
will involve the screening of
some 300 individual genes,
Downward said. A secondary
phase is slated to encompass
8,000 more and, assuming all
goes well, he’s hopeful they
can eventually work through
the entire human genome.

“With previous method-
ologies we were having
low levels of success,”
Downward said, estimating
it took a single scientist
‘years’ to successfully inhibit
the expression of a single
gene before the RNAi
process. “With this method,
a single person in a lab can
do this to 100 individual
genes in a week ... but it’s
not going to be a picnic.”

—MK
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Bait and Switch
| scuba diver off
| the coast of
Hawaii marvels
at the rainbow
of coral reef fish surround-
ing her—yellow tang, silvery
smooth wrasse, and flame
angelfish the color of a sun-
rise. Yet there is even more
diversity in the water than
the stunning array of flicker-
ing colors—about one quar-
ter of the fish that she sees
have changed from male to
female, or vice versa, at
some point in their lives.
Citing such examples as
sex-changing fish, homosex-
ual behavior among more
than 300 vertebrates, and
promiscuous female birds,
many evolutionary biologists
are clamoring for a change in
theories of how sexual and
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behavioral traits evolved. At
February’s annual meeting of
the American Association for
the Advancement of Science
(AAAS)—the largest inter-
disciplinary scientific meeting
in the world—Stanford biol-
ogist Joan Roughgarden and
four other scientists present-
ed accumulating evidence
that Darwin’s theories require
sweeping revision.

In particular, evidence is
mounting that neither males
nor females act in distinct
and prescribed ways, as
claimed by Darwin’s theory
of sexual selection.

“Bodies (and) behaviors
don’t sort into binary cate-
gories,” says Roughgarden.
“Species may have two sexes
but more than two genders.”

Darwin’s theories of natu-
ral selection provided biolo-
gists with a good explanation
for the evolution of traits
over time, favoring ‘survival
of the fittest.” But natural
selection doesn’t explain
the unwieldy characteristics
often shown by males, such

as the beautiful but cumber-
some peacock’s tail.

To solve this problem,
Darwin quietly made the rev-
olutionary claim that females
essentially bred such charac-
teristics into males. Because
females prefer certain types
of males—the bullfrog with
the loudest voice, the bower-
bird with the prettiest bower,
or the peacock with the fan-
ciest tail—this acts as a
selection pressure on males
of the species. This is called
sexual selection.

Research casts doubt on
Darwin’s claims that certain
essential sexual behaviors
distinguish between the
sexes. In particular, Darwin
postulated that promiscuous
males compete amongst
themselves for females who
are reluctant to mate. But in
the ten years he has spent
studying Japanese macaques,
a type of monkey that lives
in the snowy mountains
near Kyoto, researcher Paul
Vasey has compiled evidence
to the contrary.




“I see females competing
for males all the time,” he
says, "And I see males ignor-
ing females that are desper-
ate to copulate with them.”
Vasey adds that he has also
observed female macaques
actively seeking out other
females as sexual partners.

If the sexes aren’t simply
distinguishable by behavior,
can’t we at least classify an
individual as male or female
based upon whether it pro-
duces eggs or sperm? Not
necessarily. Some species are
asexual, unisexual, hermaph-
roditic, or have up to five
distinct genders. Sex is sur-
prisingly flexible in fish,
says marine biologist Robert
‘Warner, who was among the
first to study sex-changing
fish twenty years ago. Half
of the known species of
coral fish may develop as
male or female, change sex
during the course of their
lives, or pursue mates in dif-
ferent ways, depending upon
what works best for them at
the time.

For example, if the only
male is removed from a
group of cleaning wrasse—
a coral reef fish—then the
largest female undergoes a
remarkable transformation.
‘Within hours her behavior
changes, and within days
she becomes a he—a full-
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Gender-bendin

functioning male that can
produce sperm.
Roughgarden also
suggests that some sexual
behaviors fulfill social
functions that cannot be
explained by Darwinian
sexual selection theory. For
instance, homosexuality
among bonobos, a type of
ape, appears to have evolved
to help ease group tensions.
Even the human brain
could be explained as a
socially selected trait, says
Roughgarden. She believes
that our large brains give us

fish, such as flame angelfish (above), have

spurred renewed debate over Darwin'’s theory of sexual selection
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the group membership neces-
sary for survival. This pro-
posal is in stark contrast to
the work of evolutionary
psychologist Geoffrey
Miller [Science & Spirit,
September—October, 2002]
who views the human brain
as a product of sexual selec-
tion. Miller argues that
brains evolved because
females found smart men
attractive, taking IQ as an
indicator of good genes, thus
creating selection pressure for
the evolution of large brains.
‘While we can’t be sure
who is right, it would seem
traditional Darwinian sexual
selection is insufficient to
explain the array of sexual
behaviors in nature—it must
either be discarded or broad-
ened. While it does a good
job with showy males like
peacocks, it fails to explain
the social function of sex or
the sometimes-fuzzy lines
between male and female.

For Roughgarden, these
new ideas about evolution
represent a fundamental shift
in how we view biology and
gender—she believes the
weight of evidence has
tipped the scales against
long-held views of gender
and sexuality. “Darwin is
incorrect in the particulars,
but more importantly, [his
theory] is inadequate even as
an approach,” she says.

Miller, and others, dis-
agree with Roughgarden’s
dramatic approach: “What's
happening is a very exciting
refinement of Darwinian
theory concerning sexual
selection, by no means an
overthrow of it,” says Miller.
“Every good evolutionary
biologist working on sexual
selection theory is working
to extend [Darwin’s] insights
in new directions—without
throwing the baby out with
the bathwater.”

—Stephanie Chasteen




