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THIS WEEK IN Science 
edited by Phil Szuromi 

Dissipating 
Decoherence 

Exploiting macroscopic quantum 
coherence effects of supercon- 
ducting systems is thought to be 
one promising route for develop- 
ing qubits, the logical devices 
from which quantum computers 
will be built. Within this frame- 
work, the Josephson junction is 
one of the key components that 
requires further study, especially 
the decoherence dynamics of the 
junction. Han et a1 (p. 1457) pre- 
sent time-resolved measure- 
ments of the decoherence dy- 
namics of the quantum two-level 
system that reveal a tempera- 

1484 
Restoring Vancomycin Efficacy 
Resistance to the antibiotic vancomycin is a 
growing threat, especially for hospital-ac- 
quired infections. When it works, vancomycin 

binds to the terminal D-Ala-D-Ala of peptidoglycan building blocks 
and inhibits Gram-positive bacterial cell-wall assembly. In resistant 
bacteria, the peptidoglycan precursor termini are changed to D-Ala- 
D-Lac. Chiosis and Boneca (p. 1484) screened large combinatorial li- 
braries for small molecules that hydrolyze the D-Ala-D-Lac bond, and 
found that the most promising leads cleaved this bond by nucle- 
ophilic attack The authors designed a small molecule that optimized 
this chemistry, an N-acylated prolinol derivative, and gave it, in com- 
bination with vancomycin, to mice infected with vancomycin-resis- 
tant enterococci. Antibiotic sensitivity recovered by an order of 
magnitude, thus offering a promising approach toward therapeutics. 

Basin. Their data suggest that 
variations of oceanic Sr iso- 
topes that have occurred dur- 
ing the past 40 million years 
should be interpreted in light of 
these higher inputs. 

Deep Earthquakes 
The mechanisms that cause a 
fault plane to rupture at depths 
greater than 100 kilometers are 
poorly understood. Wiens and 
Snider (p. 1463) analyzed three 
clusters of deep earthquakes 
along the Tonga subduction 
zone near Fij i  and found that 
these events created small rup- 
tures at about the same time 

&re-dependent decay of the system from the ground state and the and same location.This spatial and temporal distribution suggests that 
first excited state.They also observed a prominent double-exponential thermal shear instabilities cause these kinds of ruptures and that sub- 
decay for intermediate temperatures.The measured decoherence time sequent events can be triggered by the thermal energy of the initial 
(>I 1 microseconds) shows sufficient promise for device applications. shear that has not had time to dissipate. 

Dense Rutile Polarized Photodetectors 
Rutile (titanium dioxide) is a common accessory mineral in terrestrial 
rocks and meteorites. The titanium cation is coordinated to four oxy- 
gen anions, but with increasing pressure and temperature, more oxy- 
gen anions may be coordinated. Now, E l  Goresy et al. (p. 1467) have 
found an extremely dense phase of rutile in shocked gneisses from the 
Ries impact crater in 
Germany. The titani- 
um cation is coordi- 
nated to seven oxy- 
gen anions, which 
has not previously 
been found in natu- 
ral samples, and pro- 
vides a' useful &ag- 
nostic for determin- 
ing the environment 
in which rocks and 
meteorites may 
have formed. 

Underground Activity 
The strontium isotopic composition of ocean water is an important 
indicator of changes in continental weathering in the geologic past 
that has been used to infer variations in tectonic uplift, the types of 
rocks eroded, and glaciation. Oceanic Sr budgets are based mostly 
on river inputs, and have not considered groundwater as a signifi- 
cant source. Basu et al. (p. 1470) have measured groundwater Sr 
fluxes and isotopic ratios and found that groundwater can transport 
large amounts of Sr with values of 87Sr/86Sr similar to those of 
river water from the Ganges-Bramaputra River delta into the Bengal 

1 Published online in Science Express 

Quantum confinement effects can lead to polarized photoemission 
from ellipsoidal quantum dots. However, classical effect. also can lead 
to strongly polarized photoluminescence from relatively wide 
nanowires (20-nanometer diameter) made of indium phosphide. Wang 
et aL (p. 1455) demonstrate an order-of-magnitude difference in the 
parallel and perpendicularly polarized emission and explain this differ- 
ence in terms of dielectric contraAThey exploit these effects to create 
a polarization-dependent photodector. 

Two Elephant Species in One 
Elephants in Africa inhabit two major vegetation types-savan- 
nahibush and forest. Forest elephants differ in various aspects of 
size and morphology from savannahibush elephants, but-with 
some dissenting voices-most systematists have regarded them as 
members of a single species, Loxodonta africana. Roca et al. (p. 
1473; see the news story by Vogel) compared the DNA sequences 
from the two forms in four nuclear genes and found extensive ge- 
netic divergence between them and very little hybridization. The 
molecular data suggest separate evolution for at least the past 2.5 
million years and that the forest and savannah elephants should be 
classified as two distinct species that require individual attention in 
conservation programs. 

Following Plant Fertilization 
In flowering plants, fertilization is facilitated by the pollen tube, 
which must wend its way from where the pollen grain lands to its 
target, the female gametophyte, to which the immotile male ga- 
mete is delivered. Higashiyama et al. (p. 1480; see the cover and 
the Perspective by Cheung and Wu) have used laser ablation to in- 
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vestigate the sources of signals that guide the growing pollen tube to its destination. Ab- 
lation of the two synergid cells only, which lie adjacent to the egg cells, resulted in mis- 
targeted pollen tubes. The synergid cells, which send an attractive signal before fertiliza- 
tion, ceased to be attractive after fertilization, offering one line of defense against super- 
numerary fertilizations. 

Starting With a Leg Up 

The ventral appendages of the fruit f ly Drosophila 
melanogaster, which include the antennae, legs, genitalia, and 
analia, are structurally very different from each other. It is 
known that the selector genes specify the identity of these ap- 
pendages. Altering the expression of various selector genes will 
"transform" one appendage into another. Casares and Mann 
(p. 1477) hypothesized that in the absence of selector gene 
activity, one could detect a "ground state" appendage. They go 
on to show that when selector gene function was eliminated, a 
simple leglike appendage resulted which contained only two 
segments-a promixal segment and a distal tarsus. This find- 
ing suggests that the predecessor of arthropods may have had 
simpler, unsegmented legs. 

Connecting Plaques and Tangles 

Controversy sti l l  rages over which of the two hallmark pathologies of Alzheimer's disease, 
amyloid plaques and tau tangles, is the primary cause of neurodegeneration in the brain.Two 
reports by Lewis et dl. (p. 1487) and Gijtz et a1 (p. 1491) now show that the two pathologies 
are not unconnected (see the Perspective by Lee). Working with transgenic mice, the two 
groups independently demonstrate that P-amyloid deposits in the brain influence the for- 
mation of tau tangles in areas of the brain known to be affected in Alzheimer's disease. 

Sensory Rhodopsin Structure 

Retinal (of which vitamin A is the alcohol) is the chromophore of the rhodopsin family of 
proteins. Haloarchaea contain four members of this family, two of which, halorhodopsin 
and bacteriorhodopsin, convert solar energy (green-orange light) into transmembrane gra- 
dients of chloride and protons, respectively. Luecke et al. (p. 1499) describe the crystal 
structure of a third member, known as sensory rhodopsin II, which mediates avoidance of 
more energetic and potentially harmful blue light and coordinated repression of bacteri- 
orhodopsin and halorhodopsin under environmental conditions that allow the use of other 
sources of nutrients and energy.Three points now become clear: (i) How the local environ- 
ment of the retinal chromophore is tuned to optimize absorbance of shorter wavelength 
light; (ii) why this family member does not transport ions; and (iii) how this sensor commu- 
nicates with downstream signaling components. 

Priming Speeds Replication 

Human immunodeficiency virus (HIV) depends on cellular activation for efficient replica- 
tion, so the resting state of most T cells is not ideal for viral propagation. Wu and Marsh 
(p. 1503) observed that two HIV proteins produced early in the HIV replication cycle 
have the capacity to sensitize T cells toward cellular activation. Remarkably, the two pro- 
teins, Nef and Tat, are produced by the selective transcription of the pro-viral DNA before 
it has integrated into the host genome. This distinctive mode of early cellular activation 
may be an important means by which the T cell host is primed for HIV replication. 

Seeing Shapes Versus Curves 

The representation of objects is central to visual perception, yet it has been surprisingly dif- 
ficult to pinpoint precisely where in the visual processing pathways this occurs. Kourtzi and 
Kanwisher (p. 1506) present evidence in favor of the lateral occipital complex. By compar- 
ing brain activation responses to changes in contours (whilst maintaining the same shape) 
with responses to changes in shapes (holding contours constant), they conclude that this 
region of the brain "sees" entire shapes and not merely the constituent curves. 
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heterozygous. and mutant genotypes. 

reproducible results. 

For more information, visit our web site 
http://biochem.roche.com/lightcycler 
or contact us at (800) 428-5433. 

Roche Diagnost~csCorporat~on
RlagNA Pure and L~ghtCycler are trademarks of a member of the Roche Group 
The technology med for the L~ghtCycler IS Icensed from Idaho Technology Inc Roche Molecular B ~ o c h e m i c a l s  

:2001 Roche D~agnostlcs Corporat~on All rlghts reserned I n d ~ a n a p o l t s ,IN 
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Synergy! 
When the whole amounts to significantly more than the 
sum of its parts, scientists talk of "synergy". 
A perfect example: the Multipette" pro, the high-
precision manual dispenser and the EppendorP PCR 
MasterMix, two partners, whose interaction could 
hardly be improved. 

Electronic dispensing with utterly consistent precision 
makes the processing of large series and microtiter 
plates child's play. Particularly when analyzing samples 
using PCR technology, pipetting and concentration 
errors can lead to fatal deviations. The "ready to use" 
EppendoW PCR MasterMix will drastically minimize 
these errors. 

Multipette" pro: 
Electronic manual dispenser (positive-displacement 
principle) 
Dispensingand pipetting uneven volumes (e.g. 13.4 pl) 
Rapid, fatigue-free dispensing 
(spray-free, even in free jet) 
Electronic action for highest precision 
Large volume range from 1 pl to 50 ml 

MasterMix: 
"Ready-to-use" mix for maximum reproducibility 
High PCR yields 
Reliable and reproducible results 
Ideal for automating PCR 

Multipettea pro and EppendorfmPCR MasterMix: 
an unbeatable intelligent team for reproducible 
experiments in the PCR field. 

Application Hotline: 
+49 180-3666 789 

eppendorf 
In touch with life 

Eppendorf AG ,22331 Hamburg . Germany. Phone +49 40-53801-0 . Fax +49 40-53801-556 

e-mail: eppendorf@eppendorf.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: ~nfo@brinkrnann.com. website: www.brinkmann.com 
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Impressed? 

Wait till you see the data. 


1pg human total RNA per channel labeled with Subrnicro Oligo kit 

Introducing the first high performance oligo array 

labeling system. The sensitivity of  Genisphere's new 

3 D N A  Submicro O l i go  labeling kit i s  profoundly easy 

to see. The truth is, it works so well, the results hardly 

look real .  Even more impressive i s  the quali ty o f  

the da ta  the k i t  produces.  High end  di f ferent ia ls 

a p p r o a c h  100: l .  Results a re  so reproduc ib le  that  

expression changes as smal l  as 60% (exc lud ing 

outliers, 40%) are  meaningful to a 99% conf idence 

level .*  A n d  the Submicro O l i g o  k i t  offers a fast, 

easy p ro toco l  a n d  3-channel  detect ion capabi l i ty .  

W e  i n v i t e  y o u  t o  a s t o u n d  y o u r s e l f .  C a l l  us a t  

1.877.888.3DNA or visit us at www.genisphere.com to 

order a sample kit. You won't believe it even in your own lab. 

h73DNA 
D N A  DENDRIMER T E C H N O L O G Y  

* For detailed Submicro Oligo data and data analysis, 

visit our website at: www.genisphere.com/oligo.html 

Geniiphere 3DNA ond Submcro are trodernorki of Dolaicope Corp 
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They say the  universe is  expanding.  
Wouldn' t  it be nice i f  your port fo l io  k e p t  pace! 

Unlike the universe, a steady growth in your finances won't just happen of its own 

accord. You need to take matters into your own hands. 

We can help. TIAA-CREF has been helping people in education and research reach 

their financial goals for over 80 years. And now, through our group of companies, we 

can help everyone. Whether you're looking for mutual funds, annuities, trust services, 

or insurance (to name just a few), you can join the m~llionsof people who already 

benef~tfrom our long-standing commitment to strong performance, low expenses 

and outstanding customer service. 

If you'd like to expand your horizons, call us at 

1 800 842-1924 or visit us online at 

www.tiaa-cref.org. 

Ci rc le  No. 16 on Readers '  Se rv i ce  C a r d  

Ensuring the future for 
those who shape it." 

1 8 0 0  8 4 2 - 1 9 2 4  d e p t :  MU1 w w w . t i a a - c r e f . o r g  
-- L-- -- ----

For more complete rnformatlon on our securltres products, call 1 800 842-1924 for prospectuses Read them carefully before you Invest TIAA-CREF Indvldual and 
lnsttut~onalServces Inc and Teachers Persoral InvestorsServ~cesInc dlstrbute securtres products Teachers lisurance and Aniulty Assoclatlor 1TlAAl Nem York NY and 
TIAA-CREF Llfe lnsurance Co New York NY Issue Insurance and annultles TIAA-CREF Trust Company FSB provldes trust servlces Investment products are no t  FDIC 
Insured, may lose value and are n o t  bank guaranteed 02001 Teachers Insuranceand Annu~tyAssoc~at~on-CollegeRetrement Equtes Fund New York NY 01/02

--- - -- -



More than twenty disciplines join together at the AAAS Annual Meeting 
to discuss how research influences science, technology and society 

Network with individuals Hear from 30 Plenary and Attend special two day 
who share your interests Topical Lectures presenting in-depth seminars on today's 

Discover new developments "cutting edge" research "hot topics" 
in science Attend great career develop- -- Genome Seminar 

See more than 130 symposia ment activities and visit the -- Nanotechnology Seminar 
covering over 20 different Exhibit Hall AAAS: Where All o f  
scientific disciplines Present your original research Science Meets! 

in  a Poster Session 

Please send me 
information about 
the following topics: 

c 2002 Meeting 

z Exhibiting at Meeting 

7 Student Session Aide 

I Call for Posters 

IAAAS Membership 

AAAS 

Mail: AAAS Meetings Department E-mail: 
1200 New York Avenue, NW aaasmeeting@aaas.org 
Washington, DC 20005 

Name 

Affiliation 

Address 

City State Zip 

Country 

Phone Fax I 
I 
1 

E-mail 8 
7 

bbb For complete program details, visit: www.aaasmeeting.org 
02001 Desijned by AAAS Pub1ica:ion Servlcei Circle NO.6 on Readers' Service Card 





m

More choices Choose f r o m  a fu l l  palette o f  The latest GenePix Pro software includes n 
laser wavelengths when placing your 4000B for  instrument validation, qual i ty control a 
order: 409, 473, 532*, 594, 635*, 670, and Also available as a stand-alone package 690 nm. "Standard 

More applications Scan protein arrays, 
f o r  analysis o f  images f r o m  th i rd-par ty  scan 

tissue arrays, cell arrays, and more! 

Find out more. To get  more details and a list 
o f  internat ional distributors, call + I  -650-571 - 9 4 0 0  
or visit our  web  site a t  www.axon.com. 

Axon Instruments, Inc. 
,&*~b>~\a*,

<&' 

GeneP~x18 a trademark o f  Axon lnstruments, lnc. % 2001. Axon lnstruments, lnc. 
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