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MEETING BRIEFS

Evolutionary and Systematic
Biologists Converge

ST. Louis—For its 50th anniversary, the Society for the Study of Evolution returned here,
where the group began, meeting jointly with the Society of Systematic Biologists from 19
to 23 June to further the evolving symbiotic relationship between these two disciplines.

Biologists Urged to Retire
Linnaeus

When Harvard botanist Michael Donoghue
became president of the Society of System-
atic Biologists last year, he overthrew a
long-standing tradition: No plant scientist
had ever headed the organization. Indeed,
until 1991, the society didn’t even include
botany in its title; it was called the Society
of Systematic Zoology. Now Donoghue wants
to overthrow an even older tradirion.
In his outgoing presidential address
at the systematics and evolution
meeting, he lobbied forcefully
for scrapping the classification
system that has been the bed-
rock of biology for the past 2 cen-
turies—and he called on system-
atists to do the dismantling.
Donoghue argued that the
taxonomic conventions proposed
in 1753 by the Swedish botanist
Carl Linnaeus are not only out-
dated but misleading. In the Lin-
naean scheme, taxonomists or-
der the living world according to
appearances, placing species in
particular genera that in turn are nested into
ever broader, ranked categories. Today bi-
ologists think of organisms as related through
their evolutionary histories, but because
Linnaeus knew nothing of evolution, his
nomenclature rules and taxonomic catego-
ries—species, genus, family, class, order—
resulted in ranks that have no biological
meaning. As a result, current classification
can confound evolutionary relationships.
Instead, says Donoghue, “we need to free
ourselves of taxonomic ranks and find tree-
based ways of talking about diversity through
time and through space.” Trees depict the
branching lineages that are discovered through
phylogenetic studies comparing physical, be-
havioral, and molecular traits. Althougha phy-
logenetic tree's arrangement of branches
reflects how closely different species are re-
lated and which ones share a common ances-
tor, it does not always follow how organisms
are grouped and ranked according to Linnaeus.
Donoghue is not alone in pointing out
the inadequacies in the Linnaean system.

Outdated. Had
Linnaeus only known
about evolution ...

Forseveral years Kevin de Queiroz, a system-
atic zoologist at the Smithsonian Institution’s
National Museum of Natural History, and
Jacques Gauthier, of the California Acad-
emy of Sciences, have been spearheading a
movement to change the system. They note
that sometimes the traditional groupings
include all organisms with a common an-
cestor. But other times a group’s members
have disparate origins, or else a group leaves
out species with the same origins. For ex-
ample, phylogenetic studies indicate that,
because of their common origins,
birds should be included within
reptiles, but they are not.
That can’t always be rem-
edied by simply reclassifying re-
lated organisms into the same
Linnaean grouping. Old World
lizards, for example, were once
thought to belong to two fami-
lies, one that included chame-
leons and one consisting of
iguanalike lizards. But phyloge-
netic studies showed that chame-
leons come from the same an-
cestor as the other lizards, and so
the groups were merged. The
merger caused a new problem: The current
rules force the group to be called Chamaeleon-
idae because that was the older family name of
the two groups, even though most members are
really iguanalike. Furthermore, the small set of
lizards that once comprised Chamaeleonidae
no longer have a group name that refers to
them alone, de Queiroz says.

Donoghue also argues that “using the Lin-
naean hierarchy can goof you up if you're try-
ing to study the process of evolution.” He
noted, for example, that the system has con-
fused researchers trying to decipher the evolu-
tion of dioecism—separate male and female
plants—Dby analyzing how often dioecism ap-
pears along with other traits in different spe-
cies, genera, or families. Because those ranks
have little biological relevance, these analyses
likely have misrepresented the number of
times dioecism evolved and have fostered in-
correct conclusions. The same problem can
result when paleontologists estimate diversity
from the number of genera, families, or orders.

De Queiroz and Gauthier suggest doing
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away with ranks and redefining group names
in terms of ancestry. It would then become
more acceptable to shift one “class” into
another “class”—birds into reptiles, for ex-
ample—because origins, not appearances or
previous rank, would be the deciding factor.
Donoghue backed this approach in his talk,
calling it “a clever alternative” to Linnaean
definitions, as it will allow names of groups to
be retained. For example, birds would still be
called birds, but in terms of ancestry, they
would be part of the reptiles.

Not everyone is enthusiastic about re-
defining Linnaean categories, however. “In
principle [this alternative] is more correct,
but the transition would be horrific,” says
Darrell Frost, a herpetologist at the Ameri-
can Museum of Natural History in New
York City. Before a new system is even
considered, says Frost, a new code of no-
menclature should be written to clarify how
names would be used. Biologists would then
be able to judge whether the new approach
would actually be an improvement. But a
museum colleague in entomology, James
Carpenter, is sure that even that won't help:
“An adoption of this nomenclature would
promote instability, not stability. I think it’s
going to be ignored by working taxonomists.”

Donoghue isn’t fazed by these pronounce-
ments. He is convinced that efforts to bring
this issue to a head are gaining momentum. “I
agree that you don’t want to change things
willy-nilly,” he says. “But I do want to thrash it
out, and it's up to taxonomists to do that.”

Luminescent Relationships

Like bridge players and ice dancers, organ-
isms tend to develop preferences for par-
ticular partners. A glimpse of just how fin-
icky biological partners can be comes from
the luminescent bacteria that live in the
light organs of some species of squid. Evo-
lutionary biologist Michele Nishiguchi of
the University of Southern California in
Los Angeles reported at the meeting that
closely related species of squid harbor what
seem to be different strains of the bacte-
rium Vibrio fischeri, and that at least one
strain is so well adapted to its host species
that it easily crowds out other strains. Rarely
have evolutionary biologists been able to
demonstrate this interorganismal fidelity
so clearly. “This is a very nice example of
coevolution,” says Richard Lenski, a mi-
crobial evolutionist at Michigan State Uni-
versity in East Lansing.

Nishiguchi focused on the tiny Hawai-
ian squid Euprymna scolopes. Barely 6 centi-
meters long, it hides in sand by day and then
scoots near the bottom in shallow seas at
night. Its undersides glow, which makes it
hard for predators below to distinguish it
from moonlight penetrating the water, says
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Symbiotic squid. In the
light, the bacteria-filled
light organ (arrow) is vis-

young squid. In the dark,
different bacterial strains
glow in distinctive colors
(above).

Nishiguchi. That glow comes from a bi-
lobed light organ. Each lobe’s branching
chambers are filled with bioluminescent bac-
teria. At sunrise, the squid expels most of
the glowing microbes, possibly to reduce the
cost of maintaining the bacteria all day or to
get rid of aging microbes. Then it sneaks
back into the sand, where the remaining
bacteria repopulate the light organ. Newly
hatched squid must acquire the bacteria
from the surrounding seawater.

ible in the still-translucent
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&  Totrace the origins of this symbiotic rela-
g tionship, Nishiguchi analyzed genetic mate-
< rial from seven close cousins of E. scolopes:
one each from Japan and Australia, and five
that occur in the Mediterranean. She also
examined DNA from another type of squid, a
Loliginid from Australia, that uses a different
bioluminescent bacterium. Based on simi-
larities and differences between each species’
DNA, she constructed a phylogenetic tree
showing which were most closely related.
She also constructed a phylogenetic tree for
the squids’ bacterial guests, incorporating all
the relevant strains. The two trees had the same
order and branching pattern, and each squid
matched up with its corresponding bacterium,
suggesting that the organisms had coevolved.
If so, each strain of bacteria should be best
adapted to partnership with its particular host
squid. To test that idea, Nishiguchi exposed E.
scolopes to bacteria from the other squid species.
She found that microbes from the Loliginid
failed to colonize the light organ in this Hawai-

ian squid. All the Vibrio strains did manage to
grow in E. scolopes, but in direct competition
with Vibrio from other squid species the squid’s
true partner “always wins,” and eventually the
less familiar microbe disappears. “There’s defi-
nitely a specificity, even though the [bacteria]
are the same species,” says Nishiguchi. And
among the losers, bacteria from more closely
related cousins of E. scolopes did better than
those from more distant relatives.

“It was an excellent paper,” says Lenski.
“[It] tied together phylogenetic work, on a
molecular level, and ecological work—the
performance of the bacteria. Very few studies
go that extra step, beyond the molecular data,”
he says. “ Clearly [the bacteria] have adapted
to the squid,” Lenski says, adding that it’s
likely the squid has adapted too, perhaps by
creating a signaling system understood only
by it and its proper microbial partner. That's
something experiments have yet to shed light
on, Nishiguchi notes.

—Elizabeth Pennisi

Twinkle, Twinkle, Little Quasar

Ies eye-catching behavior, even for a quasar.
Thought to be the nuclei of young galaxies,
quasars are by far the brightest objects in the
universe, and they are visible in its farthest
reaches. Now Australian radio astronomers
have spotted a quasar with an impressive talent:
[t winks far faster than any other known quasar.

Dubbed PKS 0405-385, the quasar emits a
radio signal that fluctuates as much as 60% in
half an hour at a wavelength of 3 centime-
ters. Observed by Lucyna Kedziora-Chudczer
of the University of Sydney with the Austra-
lia Telescope Compact Array in Narrabri as
part of a project to study hour-by-hour changes
in extragalactic radio sources, the quasar’s
odd behavior quickly stole attention from
the other objects. Says team member Mark
Wieringa of the Australia Telescope National
Facility, “PKS 0405-385 displayed such enor-
mously rapid variations that most of the avail-
able observing time was spent on monitoring
this source.” The team put out the word about
their find late last month in an International
Astronomical Union circular.

The radio astronomers were intrigued by
this puzzling effect, Wieringa says, because
quasars are not supposed to vary so quickly.
If the intensity of a source changes very
rapidly, the theory goes, it must be very
small: Fluctuations cannot occur faster than
the time it takes light to cross the emitting
object—otherwise, how would all parts of
the object know when to fluctuate? The
speed of the changes in PKS 0405-385, the
astronomers calculated, implies that its ra-
dio-emitting region is much smaller than
oursolarsystem. But to account for the quasar’s
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prodigious output of radio waves and other
radiation, an object that small would need a
temperature of about 10%° degrees.

That is a hundred million times hotter
than the maximum temperature allowed by
theory. The radio emission astronomers pick
up is synchrotron radiation, generated by elec-
trons traveling at relativistic speeds—close to
the speed of light—in strong magnetic fields.
But when temperatures get too high, the elec-
trons start losing energy by interacting with
the large number of high-energy photons, in
a process called inverse Compton scattering,
so theory predicts an upper temperature limit
of 10'* degrees for an object emitting syn-
chrotron radiation.

Quasar expert Peter Barthel of the Kapteyn
Astronomical Institute in Groningen, the
Netherlands, thinks there is a way to explain
the flickering without invoking such a tiny

source. He points out that PKS 0405-385 has

Starry eyes. The Australia Telescope Compact
Array captured a quasar’s flickers.
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also been detected as a source of gamma rays by
EGRET, an instrument on board NASA's or-
biting Compton Gamma Ray Observatory,
which singles out a particular kind of quasar.
“In the distant universe,” he says, “EGRET
exclusively finds blazars: radio-loud quasars in
which a jet of relativistic electrons is pointing
in our direction.” Because their radio-emitting
jets are moving toward Earth at nearly the
speed of light, blazars exhibit all kinds of bizarre
effects, including apparent faster-than-light
movements of blobs and shock waves in the
jets, which could account for the rapid flicker-
ing. “PKS 0405-385 has all the looks of an
extreme form of blazar,” says Barthel. “It’s inter-
esting, but I'm not too excited.”

But relativistic beaming cannot be the
whole story, says Mark Walker, a theorist who
recently joined the Australian team. The rela-
tivistic effects needed to explain the variabil-
ity would have to be about 100 times as strong
as have ever been seen in a quasar jet. Walker
thinks another effect may offer a way out of
the puzzle: interstellar scintillation, or twin-
kling, of the radio source. Gas clouds in our
own galaxy can cause distant radio beacons to
scintillate, just as Earth’s atmosphere causes
stars to twinkle. To see whether this effect is
playing a role, the Australian astronomers
have requested observing time on NASA's
Rossi X-ray Timing Explorer satellite. If scin-
tillation is causing the quasar’s radio fluctua-
tions, its x-rays should be unaffected. If, how-
ever, PKS 0405-385 also shows rapid x-ray
variability, quasar watchers will still have a
mystery on their hands.

—Govert Schilling
Govert Schilling is a science writer in Utrecht, the
Netherlands.






