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annual variability of atmospheric CO, fluxes. Kaminski and Heimann point out 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Messages in ters (km), as well as a third 

Moondust Silver Liners discontinuity at 520 km that 
i s  not well defined and not 

The surface of the Moon, 348 Nanoscale materials can show interesting globally distributed. Deuss 
brought back by the Apollo mis- properties, but not all of them show the and Woodhouse (p. 354; see 
sions, is a useful tracer of solar strength and stability of carbon nanotubes. the Perspective by Vidale) 
system processes as divergent as For example, small metal structures can be quickly destroyed by have now delineated a split- 
solar convection and the forma- oxidation, but clever tricks in chemistry and templating methods ting of the 520-km disconti- 
tion of the Moon. Nishiizumi and can improve their stability. Building on recent synthesis work in nuity into velocity jumps at 
Caffee (p. 352) have quantified a which calix[4]hydroquinone nanotubes were fabricated, Hong et 500- and 560-km depths. 
beryllium-10 excess in Apollo-17 al. (p. 348; see the cover) have trapped silver ions within these They attribute the velocity 
lunar soils that they attribute to tubes to form 0.4-nanometer-wide nanowires. These tube-sup- discontinuity to a transforma- 
low-energy solar wind ions ported wires show long-term stability in air and aqueous environ- tion of garnet to perovskite. 
rather than to higher energy ments. Produced in three-dimensional arrays of support tubes, The differences in the depth 
galactic or solar cosmic rays. The these wires may have potential as model systems for studying of the discontinuity appear to 
inferred flux rate indicates that confinement phenomenon or as connecton in nanodevices. 3 be related to small tempera- 
beryllium-10 is directly ejected ture or compositional varia- 
in the solar wind without any tions that could be used to 
mixing in the deeper convective zones of the Sun.The Moon probably help constrain the rheology of the mid-mantle. 
formed in a giant impact between the proto-Earth and a Man-sized 
bolide that hit the ~arth. Analysis of the oxygen isotopic concentra- 
tions of Apollo lunar soils by Wiechert et a1 (p. 342) indicate that the 
oxygen isotopes are homogeneous and similar to terrestrial measure- 
ments. Thus, the proto-Earth and the smaller, hypothetical bolide 
were likely composed of similar materials formed at about the same 
distance from the Sun. 

Magnetic Field-Induced Quantum Criticality 
Quantum criticality, where a phase transition can be induced in 
the limit of zero temperature by application of external parame- 
ter (such as pressure, electric fields, or chemical substitution) has 
proven fruitful ground for 
experimental and theo- 1 30~- , , A 

Mammalian Middle Ear 

The middle ear of mammals may have evolved by transferring 
bones from the jaw to the middle ear, but there has been no fos- 
sil evidence to support this hypothesis. Wang et al. (p. 357) have 
found a well-preserved Meckel's cartilage in two Cretaceous 
mammals from China. The Meckel's cartilage connected the den- 
tary and the ear and probably served as the middle ear in these 
two mammals. The morphology of the two skulls suggest that 
the dentary in mammals enlarged over evolutionary time to en- 
hance mastication while the postdentary unit decreased to en- 
hance hearing. Eventually, these features separated to create two 
ear ossicles in the braincase separated completely from the jaw. 

retical investigation of 
correlated systems. How- 
ever, the parameters used 
to  tune these systems 
can create problems of 
their own, such as re- 
stricting the dimensional- 
ity of the system or in- 
troducing disorder that 
may mask some of the 
more interesting proper- I F~eld (T) 

ties. Grigera et al. (p. 329; 
see the perspective by Aeppli and Soh) present magneto-trans- 
port data on the ruthenate Sr,Ru,O, that reveal the existence of 
a well-defined, magnetically tuned quantum critical point. A clos- 
er examination of the temperature dependence of this transition 
reveals behavior that is not readily explained by the current un- 
derstanding of quantum criticality. 

Feeling the Earth's Magnetic Field 

The use of Earth's magnetic field for orientation by vertebrates is 
the subject of two reports (see the news story by Brown). After 
hatching in Florida, young loggerhead sea turtles migrate within the 
North Atlantic gyre surrounding the Sargasso Sea. Lohmann et aL (p. 
364) investigated the orientation of hatchling loggerheads in differ- 
ent magnetic fields corresponding to three different geographical 
positions at the periphery of the gyre. The young turtles orient in 
the different fields in ways that help to keep them within the gyre, 
which suggests that the young turtles are genetically programmed 
to the local geomagnetic field.The sensory and neural basis of mag- 
netic field orientation has been determined in a mammal by N h e c  
et al. (p. 366). Neurons in the superior colliculus of the Zambian 
mole rat, which leads an almost entirely subterranean existence, can 
be selectively activated by magnetic field stimuli. 

Only Connect 

Splitting a Discontinuity lntegrins are large, heterodimeric (ap) transmembrane proteins 
that bind to many extracellular components as well as to other 

Seismic data has delineated two globally distributed velocity dis- cell adhesion proteins. They are important in normal cellular pro- 
continuities in Earth's mantle at depths of 410 and 660 kilome- cesses such as attachment, migration, and proliferation and are 

a Published online in Science Express 
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CON'rlNUEDFROM261 T H I S  W E E K  I N  S C I E N C E  

also implicated in pathological states such as neoplasia and metastasis. Xiong et al. (p. 
339; see the Perspective by Humphries and Mould and the 7 September news story by 
Couzin) present the crystal structure of the extracellular regions of the complex of aV 
and P3. There are 12 domains, of which the most interesting are the amino-terminal 
propeller from the a chain and the A domain from the P chain. This pair of domains 
forms an interface with similarity to that between the a and P subunits of guanine nu- 
cleotide binding, or C proteins, and also contains the binding site for the Arg-Cly-Asp 
tripeptide motif present in many integrin ligands, such as fibronectin. 

Getting First Dibs on Calcium 
Calcium ions (Ca2+) that enter a cell through L-type voltage-activated channels (LTCs) 
are linked to expression of certain genes involved in key neuronal functions, whereas 
Ca2+ entering the cell by other means can exert different effects. Dolmetsch et  a1 (p. 
333; see the Perspective by Ikeda) use a clever strategy to explore this perplexing aspect 
of specificity in cell signaling. They first engineered an LTC that is resistant to a channel 
inhibitor and then expressed and analyzed it in cultured primary neurons that were 
treated with the inhibitor to eliminate endogenous channel function. A calmodulin- 
binding region of the LTC is essential for Ca2+-induced activation of the transcription 
factors CREB and MEF-2. Thus, the Ca2+ entering though LTCs is apparently sensed by 
calmodulin molecules already positioned at the mouth of the channel.This activation of 
calmodulin is required for sustained activation of the p42 and p44 mitogen-activated 
protein kinases, which in turn convey the signal on into the nucleus. 

Creating Carbon-Carbon Bonds 
Class I aldolases catalyze the formation of carbon- 
carbon bonds and are therefore of interest as bio- 
catalysts for stereospecific organic synthesis. Heine 
et a1 (p. 369) have used cryocrystallography to de- 
termine structures at 1.1 angstrom resolution for 
two covalent intermediates of the type I aldolase, 
D-2-deoxyribose-5-phosphate aldolase (DERA), the 
carbinolamine and the Schiff base. Using the atom- 
ic-resolution structural information together with 
site-directed mutagenesis and nuclear magnetic 
resonance data, the authors propose a detailed 

mechanism that delineates all of the essential catalytic residues. They find that a water 
molecule in the active site mediates proton transfer during catalysis. 

Glycolipids and the Bacterial Cell Wall 
Vancomycin is sometimes the only antibiotic available for combating infections caused 
by specific Gram-positive bacteria, and the rise of strains resistant to vancomycin is be- 
coming a major public health concern. From an analysis of the effect of glycolipid 
derivatives of vancomycin on Escherichia coli, Eggert et al. (p. 361) have found that the 
mechanism by which these derivatives killed bacteria does not appear to be the same as 
that used by the parent compound. These results suggest possible modifications of van- 
comycin that might extend its utility. s 

Regulating Protein Kinase B 
Protein kinase B (PKB) has proven to be a key regulatory element in growth factor sig- 
naling, cell survival, and transformation to a cancerous phenotype. Maira et al. (p. 374) 
screened for proteins that physically interacted with PKB and identified a human pro- 
tein, which they call carboxyl-terminal modulator protein (CTMP), that binds to PKB at 
the plasma membrane and inhibits activation of the kinase. Inhibition of CTMP expres- 
sion enhanced activation of PKB, whereas cells expressing a viral homolog of PKB be- 
came transformed and proliferated abnormally, and could form tumors in vivo. Howev- 
er, clones of such cells stably expressing CTMP grew more slowly and either failed to 
form tumors in vivo, or formed tumors that grew more slowly.Thus, CTMP appears to be 
an important regulator of PKB, an enzyme with critical roles from insulin signaling to 
protection of cells from apoptosis. 
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at www.scienceproductlink.org 



For more information, v~sit our website: 
www.activemotif,com 

O r  call: 

North America Toll Free 1 877 222 9543 Dlrect 760 43 1 1263 4 o T I f
R C T I V ~ ) M
Europe Toll Free 00800 222 95430 Dlrect 322 653 0001 
Japan Dlrect 03 5684 1622 



Q L W 8 Pmdm hfonmwn 
- Place an on-line order totaling $1000or more, and 

r ,- - 3 receive a FREE 1buyRMB.com nylon briefcase*! 

*Customers placing a single on-line order totaling $1000.00 
or more will automatically receive a briefcase. Allow 4-6 
weeks for delively. Offer valid until October 1, 2001 or 
while supplies last. Void where prohibited by institutional 
policy. Consignment RPS orders are excluded. For further Roche Diagnostics Corporation 
details, contact Customer Service at 800 262 1640. Roche Molecular Biochemicals 

c 2001 Roche Olagnostlcs Corporation All rlghts resewed Indianapolis, IN 



Perfect gDNA fiom Blood 

Ultra-pure genomic DNA 

Extremely high-molecular weight 

DNA, with no degradation 

Suitable for long range PCR 

(up to 24 Kb) 

Consistent high yields 

Rapid, easy handling 

epLRamfd 96 Vac Mrwt Bind 

Palt of an ABI Model 3700 automated fluorescent DNA cycle sequencing of pUC19 prepared by the Perfectprep 
Plasmld 96 Vac. Direct B ~ n dmethod Phred Q > 20 = 701 

Wide range of applications, Yeds  abtaned uslng the Eppendorf Perfect Ultra-pure plasmid DNA 8 Reproducible high yields
gDNA Blood Kit and from a cornpetng product. 

also for animal blood 200 UI fresh human whole blood. 5 UI eluate in 96-well format Very consistent elution volumes 
volume applled 
Lanes Iand 18: >.Hnd Ill Marker 
Lanes 2 to 9: EppendorfgDNA Blood Kit 

Long read lengths with low error Rapid, easy handling: 
Lanes 10 to 17: Compet~ngk ~ t  rate in sequencing reactions 96 samples in 30 minutes 

,r;
;:I +. 
< z g  Phase Lock Gel@ 

Ultra-pure plasmid DNA in next 

to no time 

@ Consistent high yields 

8 Outstanding results in sensitive 

downstream applications (e.g. 

sequencing, cloning, transfection) 

8 Easv to handle 

g 
Unique barrier simplifies the E 
phenol/chloroform extraction ue 

4-

8 Up to 30 % higher nucleic u 

acid yields ~ 1 1$ 
Simple pipetting or decant~ng 

of the aqueous DNA solution 

Reduced ~er lodsof contact wlth 

Culture slzes from 1 ml to 800 ml Mid-Preps Max, Preps phenol vapors
Eppendorf Kit 0 Cornpet~tarsklt 

Y~eldsobtaned uslng the Perfectprep Kit and 
a competitor's klt from different bacterla strains 
with high-copy and law-copy pasmds  

Application Hotline: 
+49 180-3 66 67 89 

ennendorf.. 
In touch with life 

Eppendorf AG ,22331 Hamburg . Germany . Phone +49 40-53801-0 . Fax +49 40-53801-556 . e-mail: eppendorfBeppendorf.com. Internet: www.eppendorf.com 

Brinkmann Instruments, Inc. . One Cantiague Rd. . Westbury, NY 11590-0207 . Phone 800-645-3050 or 516-334-7500. Fax 516-334-7506 
e-mail: infoQbrinkmann.com . Internet: www.brinkmann.com 





The Perfect Cut - The First Time, Every Time 

Cell separation - Precise and contamination free 
Simply using gravity 

Leica Microsystems Inc. Telephone (800) 2 48-01 23 

2345 Waukegan Road Fax (847) 4 05-01 64 


Bannockburn, illinois 60015 www.leica-microsystems.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 

LabCDTMmicrofluidic 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 81 11;in the  US., call 800 338 3226. 

02001 TZCAN Sthweii AC All rights icrerved 





The conti~iuedexpansion 

of our facilities nleans even 

greater aiailability of the 

highest quality nude mice. 

CD-l - 1 2 ~ 1  

B.iLB!c.-rln 

-xc 

CHARLES RIVER 
LABORATORIES 

Contrhutr~l,:'to the Se,ir( i:tor H(~. i l t i~ ic~rh i e <  

In US call 877-CRIVER-1 * Belgium 32 2 268 10 93 
France 33 4 74 01 69 69 Germany 0049 9761 406 0 

Italy 39 039 509 915 Japan 81 45 474 9340 

Update your library at: 
wwwl.fatbrain.com/AAAS 

With Unique PmkomicsTechnologies 

t h e  4 

human 







IsnY it time to 
move beyond 

spreadsheets? 
You've spent months gathering and analyzing data. Now you need to 
show off your work -clearly and precisely. You can struggle to create 
graphs with a spreadsheet or data analysis program, but isn't your time 
best spent performing research? You need to create compelling, publication- 
quality graphs -without spending hours in front of a computer. 

Improve your graphing and analysis capabilities with SigmaPlot 
Scientists like you designed the exact solution -SigmaPlot". It delivers a 
full range of graphing options and over 80 2-D and 3-D graph types. 
With SigmaPlot, you can create clear, compelling graphs you simply can't 
get with basic spreadsheet packages. 

Analyze your data quickly and easily 
SigmaPlot provides all the fundamental " ~ ta recent presentation I used 
tools you need to analyze your data - Microsoft" Powerpoint':' slides 
from basic statistics to advanced mathe- with embedded SigmaPlot 2001 
matical calculations. Use the Regression 
Wizard to fit nearly any equation and graphs as TIF files. Many people 

get the results in seconds. You can select came UP to me after the 

up to 10  variables and 25 parameters - presentation and com~limented 
even add your own powerful curve fits the clarity of the graphs used in 
to the Regression Wizard. 

my slides." 
-Susan Melnick, Ph.D. 

Publish your work anywhere Research Scientisr 
Create stunning slides, high-quality graph- 
ics for reports or journal publication. Generate customized reports with 
SigmaPlot's Report Editor or embed your graphs in any OLE container. 
Quickly send your high-resolution graphs online with the Webviewer. 

Easily use data from Microsoff Excel and clearly present 
your charts in MicrosofP PowerPoinP 
You can seamlessly access Microsoft Excel spreadsheets from SigmaPlot. 
Open your spreadsheet from within SigmaPlot to use Excel in-cell formulas 
and pivot tables, then analyze your data and create the exact graph in 
SigmaPlot! And, placing your graphs into Microsoft PowerPoint is a 
snap. Simply select "Paste to PowerPoint" from the Toolbox drop-down 
menu and your graph is automatically placed in the slide. 

Isn't it time you join the more than 100,000 research professionals who 
have made SigmaPlot the technical graphing standard? 

Download a FREE trial copy today! 
www.sigmaplot.com/download-
1.800.345.4740 
For distributors worldwide, visit www.spssscience.com/talk 

aExact Grapl~s for Exact Scrence 



Visit us on the Web at www.bio-rad.comliCycler1or call toll free at 1-800-4BIORAD 
(1-800-424-6723); outside the US,contact your local sales office. 



More than twenty disciplines join together at the AAAS Annual Meeting 

to discuss how research influences science, technology and society 


l	Network with individuals 

who share your interests 

l	Discover new developments 

in science 

S e e  more than 130 

symposia covering over 

20 different scientific 

disciplines 

Hear from 30 Plenary and 

Topical Lecturers presenting 

"cutting edge" research 

A t t end  great career 

development activities 

and visit the Exhibit Hall 

l	Present your original 

research in a Poster Session 

A t t end  special two day 

in-depth seminars on 

today's "hot topics" 

- - Genome Seminar 

-- Nanotechnology Seminar 

,b 

For complete program details, visit: www.aaasmeeting.org s 

0 
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Functional Genomics Begins with a Full-Length "cDNA Clonew* 

- *  	Almost io,ooo genes available, many of which code for hypothetical proteins with no known function. 

- - 	Apart from being able to search for your gene by its NM accession number or nucleotide sequence, 
you may select based on the presence of a specific protein domain or motif. 

&=% Additionally, you may select your gene by its sites of expression (limited institutional licenses available). 

The full-length genes are provided with transcriptional promoters for direct expression in mammalian 
cells and for cell-free protein expression in a coupled transcription-and-translation system. 

--.* 	 The following are examples of our growing collection of genes, which include those encoding proteins with 
specific domains or motifs: 90 7tm, 74 ank, 82 arf, 26 BRCT, 52 BTB/POZ, 42 bZIP, 83 cadherin, 42 DEAD, 88 
EF hand, 67 EGF, 80 I<RAB, 74 LRR, 54 PDZ, 88 PH, 68 PHD, 98 ras, 137 rrm, 50 SH2, l o o  SH3, and 135 WD4o. 

O R I ( ; I < N l  ' r E C H N O I , O ( ; I I . : S ,  I N C .  

V i s i t  u s  a t  w w w . o r i g e n e . c o m  .- o r  - C a l i  u s  a t  3 0 1 . 3 4 0 . 3 1 8 8  

*Our "(DNA clones" arc provided In d complex env~ronment 01 rofartors whlc h, we bel~c've, makes them nearly ~ r ~ d ~ s l ~ n g u ~ s h d h l ( ~  f ron~the nalurally otrurrlne, form 


