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Crustaceans and the "Cambrian 
explosion^ 

Siveter et al. (Reports, 20 July 2001. p. 479)described fossils of 
a phosphatocopid arthropod from Lower Cambrian strata in Shropshire, 
England, that provide "evidence for the occurrence of Crustacea, including 
Eucrustacea, in the Early Cambrian'' and support "the hypothesis . . . of a 
late Precambrian history for the Metazoa." Fortey (Perspectives, 20 July 
2001, p. 438)noted that the work raises doubts about the suddenness 
and rapidity of the Cambrian evolutionary "explosion." Budd et al., in a 
comment, raise questions about some of the phylogenetic relationships 
proposed by Siveter et dl., and point out that the fossils "postdate the 
base of the Cambrian by some 32 million years.. .well beyond the range 
appropriate for testing Cambrian Explosion hypotheses.'' Siveter et al. of-
fer a defense of their taxonomy.They also note that their fossil is "at most 
a few million years younger" than the age during which the "Cambrian 
evolutionary radiation achieved its 'explosive' character"-and that their 
analysis, coupled with evidence from other fossil assemblages, suggests a 
much earlier origin for the arthropod evolutionary line. 

The full text of these comments can be seen at 
www.sciencemag.orglcgilcontentlfulU294/5549/2047a 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Solar Output and 
Climate Change 

Changes in solar output, al- 

Shell Games 

2138 
Single-Molecule Transistor 

The depth of the lysocline, 
Althou~h there are many proposals for where the transition between - .  . 

though relatively small,'can ap- implementing molecular electronics, preservation and dissolution of 
parently exert large effects on three-terminal devices such as transistors sedimentary calcium carbonate 
climate (see the Perspective by are one of the most promising architectures. Molecular transis- occurs, differs between the ma- 
Haigh). Periodic episodes of tors have been recently demonstrated using many thousands of jor ocean basins. lts location de- 
surface-water cooling accom- molecules in a single monolayer, Schon et al. (p. 2138) now pends partly on carbonate ion 
panied by increases in iceberg demonstrate switching confined to single molecules, which ad- concentration and thus is a sen- 
formation and transport have dresses the challenges of reducing energy dissipation and en- sitive indicator of ocean circula- 
recurred in the North Atlantic abling large-scale integration. a tion. Broecker and Clark (p. 
throughout the last 100,000 21 52; see the Perspective by 
years. Bond et al. (p. 2130 a ; Archer and Martin) report mea- 
see the 16 November news story by Kerr) now show that virtual- surements of shell weights of selected populations of foraminifera 
ly all of the centennial-scale expansions of cooler surface waters which show that during the Last Glacial Maximum, the Pacific lyso- 
in the North Atlantic during the past 12,000 years were tied to cline was deeper and the Atlantic lysocline was shallower than today, 
decreases in the production of the cosmogenic nuclides 14C and and that both oceans exhibited large carbonate concentration gradi- 
1°Be. This finding strongly links these events to changes in solar ents as a function of depth, unlike at the present. The greater con- 
irradiance and indicate that mechanisms to amplify small varia- trast between the carbonate ion concentration in deep waters pro- 
tions in solar forcing must exist. Between the mid-1600s and the duced in the northern Atlantic and those in the Pacific compared to 
early 1700s when global average surface temperatures were gen- the present, reflects major differences in thermohaline circulation. 
erally among the lowest of the last millennium, there was a mini- 
mum in solar irradiance called the Maunder Minimum. Shindell et N~ N~~ ~ ~ ~ ~ ~ r t i ~ ~ l  N~~~~~~ 
al. (p. 2149) use a general circulation model to evaluate possible 

mechanisms for temperature differences be- Indications that cells in the adult primate's brain might proliferate 
I the Maunder Minimum and those of to form new neurons have stood in stark contrast with previous 

c:entury later, when solar output re- studies which found that neurons of the central nervous system 
nnained relatively high for several leave their mitotic phase during development. Kornack and Rakic 
decades. Their reconstructions sug- (p. 2127) used the indicator bromodeoxyuridine to identify prolif- 
gest that solar-forced climate erating cells in the brains of adult macaque monkeys. Dividing cells 
change during the Maunder Mini- found in the neocortex were identified as nonneuronal supporting 
mum was a result of a reduction in cells; proliferation of neurons was limited to the hippocampus and 
the intensity of the Arctic Oscilla- olfactory bulb.Thus, whereas certain types of new cells may indeed 
tion1North Atlantic Oscillation, and be found in the adult brain, the contribution of these cells to com- 

that regional cooling over the conti- plex neuronal functions may be only secondary. 
nients during winter was as much as 

five times greater than the decrease of 
global average temperatures. 

Carbon Dioxide Cycles on Mars 

As Mars turns in its orbit around the Sun, seasonal changes at dif- 
ferent latitudes are driven by the exchange of CO, between the 
atmosphere and the ice caps (see the Perspective by Paige). 
Smith et al. (p. 2141) used changes in elevation measured by the 
Mars Orbiter Laser Altimeter and Doppler tracking, both from the 
Mars Global Surveyor (MGS) spacecraft, to track the variation in 
CO, snow depth at different latitudes as each polar cap subli- 
mates CO, in its summer season for transport to the opposite 
hemisphere, where it recondenses as snow. Malin et al. (p. 2146; 
see the cover) used images of the south polar cap, collected over 
a martian year by the Mars Orbiter Camera onboard MGS to 
measure the retreat of escarpments in the ice. The inferred rate 
of CO, sublimation was greater than expected and suggests that 
Mars may be in the midst of a major global climate change in 
which the polar caps are losing mass to the atmosphere. 

A Model of Portliness 
Individuals with visceral (intra-abdominal) obesity are particular- 
ly prone to develop a cluster of metabolic disturbances, termed 
"metabolic syndrome," that include glucose intolerance, insulin 
resistance, plasma lipid disorders, and hypertension. Because vis- 
ceral obesity has been associated with high levels of glucocorti- 
coids, Masuzaki et al. (p. 2166; see the news story by Gura) stud- 
ied the role of 1 1 P hydroxysteroid dehydrogenase type 1 (1 1 P 
HSD-I), an enzyme that can amplify glucocorticoid action and is 
overexpressed in the adipose tissue of obese humans. Transgenic 
mice that modestly overexpressed 11P HSD-1 in adipose tissue 
developed visceral obesity and, remarkably, displayed many of 
the defining features of the metabolic syndrome. 

Taking on Drug Resistance 
The Staphylococcus aureus protein QacR represses transcription 
of the qacA multidrug transporter gene. QacR also binds diverse 
cationic lipophilic drugs, and drug binding induces expression of 

1 I a Published online in Science Express 
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the qacA gene. Schumacher et al. (p. 21 58) have determined the structures of six QacR- 
drug complexes. Drug binding causes a conformational change, relative to DNA-bound 
QacR, that causes induction and creates an extended multidrug-binding pocket. The 
bacterium Streptococcus pneumoniae, the major cause of the ear infection acute otitis 
media and more seriously of meningitis, pneumonia, and lethal sepsis, is present in an 
asymptomatic carrier state in the respiratory tracts of many children. This reservoir can 
pass drug-resistant strains to susceptible individuals. Loeffler et al. (p. 2170) have built 
upon technology developed against S. aureus in which a lytic enzyme was used to kill 
bacteria in the respiratory tract. In a mouse model of nasal infection, 1400 units of the 
enzyme Pal, an amidase from phage Dp-I, applied into the nose and mouth eliminated 
the bacteria. This treatment should not affect other bacteria, and resistant bacteria did 
not appear after extensive enzyme exposure. 

Gut-Level Consequences 

The epithelium of the mouse small intestine contains secretory three cell types (the 
goblet cells, enteroendocrine cells, and Paneth cells) and absorptive enterocytes.Yang et 
al. (p. 2155; see the Perspective by van 
den Brink et al.) examined whether the 
factor Mathl, which is found in the intes- 
tine and reported to be necessary for cell 
fate determination in the central nervous 
system, is involved in gut cell determina- 
tion. In mice that lack functional Mathl, 
the secretory cells failed to differentiate 
and the progenitors remained in the pro- 
liferating stage. However, the loss of 
Math 7 did not affect the enterocytes. 

Getting Used to a Smell 
In vertebrate olfactory neurons, odor molecules stimulate the opening of cyclic nu- 
cleotide-gated channels (CNCs). The resulting influx of Ca2+ ions also triggers a nega- 
tive-feedback mechanism in which channel activity is inhibited when bound to a Ca2+- 
calmodulin (CaM) complex. This mechanism promotes olfactory adaptation and allows 
animals to continually evaluate the odor environment. Two groups have determined 
that two of the channel's three subunits are required for odor adaptation. Munger et al. 
(p. 2172) show that channels from mice lacking the CNCA4 subunit exhibited slower 
Ca2+-CaM-mediated inhibition. Bradley et al. (p. 21 76) have used a heterologous ex- 
pression system to show that both the CNCA4 and CNCBlb subunits facilitate Ca2+- 
CaM binding to the open state of channel. 

Cut and Run to the Nucleus 
The conventional view of receptor tyrosine kinase-mediated signal transduction holds that 
upon ligand binding, a signaling cascade initiated at the cell surface ultimately regulates 
gene expression.Although it has been proposed that such receptors may localize to the nu- 
cleus to affect transcription directly, the mechanism for nuclear translocation has not been 
clear. Ni et al. (p. 21 79; see the Perspective by Heldin and Ericsson) show that cleavage of 
ErbB-4, an epidermal growth factor receptor family member, by presenilin-dependent-sec- 
retase releases a transcriptionally active intracellular domain of ErbB-4 to the nucleus. In 
the absence of this cleavage, the ErbB-4 ligand could not modulate cell growth. 

Bigger Is Not Better 
The tumor suppressor gene Pten also plays a critical role for normal brain development. 
Standard Pten deletion mutants in mice are lethal in early development, so Croszer et 
al. (p. 2186; see the Perspective by Penniger and Woodgett) developed a conditional 
knockout that deletes PTEN in the central nervous system at mid-gestation. These mice 
showed hyperactivation of certain signal transduction pathways; they also exhibited en- 
larged brains with multiple malformations, and more and bigger neural cells. Analysis of 
cell proliferation and apoptosis in the mutant brains su ests that PTEN controls pro- 
gression of neural progenitor cells through the cell cycle. % 
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the immunization and sera collection. Optional services such as protocol extensions, ELlSA and affinity 

purification are also available. Contact our in-house representatives for details. 

L E A D E R S H I P  I N  L I F E  S C I E N C E ,  H I G H  T E C H N O L O G Y  A N D  S E R V I C E  www.genosys.com 
1442 LAKE FRONT CIRCLE . THE WOODLANDS. TX 773803600 

877-7101502 . FAX: 281-363-2212 . EMAIL g1nformatl0n@slal.Com.A Member of the Slgma-Aldrlch Famlly 

=[-Have questions? 

Call us. Whether you're 

a novice or pro, you can 

count on our technical 

support for answers. 

SIGMA 
G E N O 5 Y 5  



More than twenty disciplines join together at the AAAS Annual Meeting 
to discuss how research influencesscience, tedhnology and society 

*Network with individuals Hear from 30 Plenary and *Attend special two day 

who share your interests Topical Lecturers presenting in-depth seminars an 

Discover new developments "cutting edge" research today's "hot topics* 

Attend great career -- Genome Seminar 

S e e  more than 130 development activities -- NanotechnologySeminar 

symposia covering over and visit the Exhibit Halt 

20 different scientific Present your original 

research in a Poster Session 

b*b For complete program details, visit: www.aaasmeeting.org 



P 

Biophysical Society The Biophysical Discussions-
P 

A Workshop on Large Biological Structures 

Meeting Dates: April 19-22,2002 
Meeting Site: Asilomar, California 

To participate send a fetter of intent to discussions@biophysies.org 

ncourage participants to bring out their results and ideas. 

Session I. The State of Structural Biology of Large Structures. Mod 
The power of electron cryomicroscopy. Richard 
The ribosome - a molecular machine in motion. 

Session 11. Extending X-ray Crystallography to Ever Larger Structures. Moderator Keith Hodgson 
Can we routinely collect useful data from micro-crystals?Andy Thompson 
Future x-ray sources.Janos Hajdu 
The phase problem: does size matter?Randy Reed 

Session 111. New Ways to Obtain Large Complexesfor Structural Studies.Moderator Axel Brunger 
Stabilizing multi-component biological complexes for structural studies by protein engineering, 
expression, and refolding - AND - avoiding artifacts. Don Wiley 
Expression and co-expression of components. Speaker to be announced. 

Session IV. What Does the Future Hold for Electron Cryomicroscopy?Moderator Bob Glaeser 
Single particles always fit the mold. Niko Grigorieff 

+The hybrid approach to electron crystallography. Ken Downing 
+ Electrontomography:Towards visualizing macromolecular assemblies inside cells. Wolfgang Baumeister 

Polymorphism,can we detect it?Can we use it?Can we control it? Examplesfrom actin and 
nucleoprotein complexes.Ed Egelman 

Session V. Can Hybrid Methods Provide Credible Atomic Models? Moderator Eva Nogales 
Atomic model of the cell:docking in a tomographic environment. Niels Volkmann 
Reconciling shape with structure: Morphometric strategies for multi-resolution flexing. Willy Wriggers 



ion technologies emerge, we actively license ollgo 

n. Our specialty modlflcatlon department is 


committed to excellence -developing ~nnovatlve synthesis and purification 


techniques to provide you with the hlghest-quality oligos and reliable delivery. 
 M,nuter 

Call us at 888-400-4363for information and pricing on any modifications including: I 

Trace A represents a crude Molecular t3e.lco:I 
--2 

-	 Dual-labeled fluorogenic probes, Molecular Beacons - Amine, biotin, thiol modifiers (5'-end TETand 3'-end Dabcyl). Trace a I:; t'ie 

Fluorescein, 6-FAM, HEX, TET, TAMRA IRDyeTM700 and IRDyeTM800 same oligo after dual-HPLC purificatio:~. 

Molecular Probes, Inc. modifiers such as Oregon AcryditeTM 	 Oligos are quality-checked by 

Greenm488, Texas Redg , BODIPY@FL, 	 PAGE and statistical MALDI-TOF 
mass spectrometry. Dual-labeled 

Rhodamine RedTM, and Rhodamine GreenTM dyes 	 probes and Molecular Beacons 
are purified by a two-step HPLC 

Molecular beacons are sold under license from the Public Health Research Institute of the City of New York, Inc. process to ensure high quality 
Custom oligos that incorporate Molecular Probes, Inc. dyes are licensed from Molecular Probes, Inc. 

IRDye'" 700 and IRDyeTM800 are licensed from LI-COR. Acrydite'" is licensed from Mosaic Technologies, Inc. 

L E A D E R S H I P  I N  L I F E  S C I E N C E  A N D  H I G H  T E C H N O L O G Y  www.genosys.com SIGMAI,-.. 
1442 LAKE FRONT CIRCLE . THE WOODLANDS, TX 773803600 

80M17 9246 . FAX: 281-363-2212 . EMAIL: glnformatlon@sial.com . A Member of the Slgma-Aldrlch Famlly 

I 

mailto:glnformatlon@sial.com


Unleash the power of productivity. 
Today's labs are under tremendous pressure to  achieve geometric gains in productivity. Many are turning to Tecan. From our 

world-class instruments and readers, automated workstations, and robotic systems, to  revolutionary new innovations like our 

LabCD1" microfluidic assay platform, Tecan can help unleash the power of productivity in your lab. Call one of our automation 

consultants today or visit www.tecan.com. 

Genomics Proteomics Drug Discovery Clinical Diagnostics 
For a current listing of Tecan offices, call +41 1922 8 1  11;in  the US., call 800 338 3226. @TECAN. 
G2001TLCAN Irhwelr LC Al l  l rghtr  teicrved 





InstantAccess 
Your key to scholarly literature 

access between bibliographic management and I 

the valuable literature search tools found in 
@ 8 

FREE Trial 
IS1 eSourceT" and IS1 Webof Science . Just use Open the door to  two-way access 
the newr "Search ISI" tool to  link, search and between scholarly literature and reference 

Reference Manager is the feature-rich YOU will find citing and formatting manuscripts is a 

export references into Reference Manager with a 

single click. That way you'll spend more time 

researching and writing-and less time locating 

and importing references. 

writer's tool that saves you time organizing and preparing 

references for publication of your research. Now 

Reference Manager 9.5 gives you the key for two-way 

management Download a Free Trlal of 

Reference Manager 9 5 today at 

www.refman.com. 

simple matter of point-and-click. Furthermore, the 

Reference Manager nenvork edition is ideal for support-

ing research teams. 

In  addition to  using the new 

you can search PubMed and 

to create databases instantly. 

IS1 RESEARCHSOFT -'" 
T H O M S O N  SCIENTIFIC 

Phone: 800-554-3049 510-559-8592 Fax: 510-559-8683 E-mail: info@refman.com Web: www.refman.com 

"Search ISI" feature, "It is highly recommended for anyone 
Internet libraries worldwide needing a powerful reference tool." 

-Science, June 16,2000 
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Science Matters New books from California 

World Atlas 
of Coral Reefs 
Mark D. Spalding, Corinna. 
Ravilious, & Edmund P. Green 
"The World Atlas of Coral Reefs for 
the first time describes and maps Ievery known reef and gives detailed 
evidence of the things that ail 
them."-International Herald Tribune 

"Rarely does a truly mind-expanding book come 
along, but the first World Atlas o f  Coral Reefs is 
the most definitive and comprehensive overview 
yet of a vital part of our living world." 

-BBC Wildlife 
$45.00 hardcover 

Undertaker of the Mind 
John Monro and Mad-Doctorins in 
Eighteenth-Century England I 

Operators and Promoters 
The Story of Molecular Biology and Its Creators 

Harrison Echols 
Edited by Carol A. Gross 

"This book is alive with the process of doing molecular 
biology.Thelfacts'of science are clearly and 
elegantly presented." 

-Nancy L.Craig, Johns Hopkins University 
School of Medicine 

$65.00 hardcover 

Jonathan Andrews & Andrew Scull 
"The most splendid piece of origi- 
nal research ....Brilliantly exploit- 
ing hitherto unused documenta- 
tion, Andrews and Scull bring the 
once murky world of the eigh- 
teenth-century mad-doctor to  life, 
and dispel many deeply embed- 
ded-Roy Porter,author of The Creation of Lmyths in the process." the Modern World 

Med~cine and Soc~ety, £24.95/$35 00 hardcover 

S. Jonathan Singer 
"The Splendid Feast of Reason is the 
testament of that rarest of breeds, 
an honest man, at once fearless and 
modest and decent, presenting scien- 
tific rationalism at its best.Singerls 
superb humanistic summary of mod- 
ern biology alone is worth the price." 

-Edward 0.Wilson, Harvard University 
$24.95 hardcover 

I 
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