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A cylindrical semiconductor microlaser has been de- microresonator, strongly directional light emission (yel- 
formed from circular symmetry. The deformation in low-green "beams"), and 1000 times the l i i  output that 
general leads to a chaotic behavior of the light rays in would be achieved from the comqonding undeforrned 
the resonator. For the laser shown the deformation hser. See p. 1556 and the Commentary on p. 1544. Dl- 
results in a "bow-tiew-shaped intensty pattern inside the lustration: K D. Drake, Bell Labs, Lucent Technologies] 
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edited by BROOKS HANSON 

Glass dynamics 
The dynamics of disordered sys- 
tems differ inherently from 
those of crystalline materials, 
and many fundamental ques- 
tions have remained unan- 
swered because of experimental 
limitations. In a review, Sette 
et d. (p. 1550) examine recent 
progress at the European Syn- 
chrotron Radiation Facility, a 
third-generation radiation source, 
where inelastic x-ray scattering 
experiments with millielectron 
volt energy resolution have 
been performed on a range of 
glass-forming liquids, primarily 
glycerol. The data reveal how 
the microscopic dynamics of 
these materials, especially col- 
lective excitations at short 
wavelengths, are related to 
structural relaxation processes 
and other properties. 

Expanded 
superconductors 

The layered high-transition 
temperature (high-T,) super- 
conductors are made up of 
Cu02 planes separated by other 
cations. Choy et al. (p. 1589) 
show that the layers of the 
Bi2Sr2CuOy and Bi2Sr2CaCu20y 
can be exfoliated by intercala- 
tion, first with Hg12 and fol- 
lowed by alkylpyridinium io- 
dides. Even though this process 
separated the planes by dis- 
tances of tens of angstroms, 
magnetization measurements 
indicate that there was little or 
no change in T,. These results 
suggest that interlayer coupling 
effects are not critical for super- 
conductivity. Such exfoliated 
superconducting layers may also 
have thin-film applications. 

Cored plumes 
The origin and evolution of hot 
upwellings (hot spots) in Earth's 
mantle can only be remotely 

High laser output from chaotic resonators 

At the heart of a laser is its resonator, which allows light to pass 
back and forth through the active material and provides the feed- 
back for stimulated emission. Recently, microdisk semiconductor 
lasers have been developed in which light, trapped by total internal 
reflection inside a circularly symmetric cavity, exhibits "whispering 
galley modes." Although their small size is attractive for device 
applications, their output is low. Gmachl et d. (p. 1556; see the 
cover and the commentary by Gornik, p. 1544) now demonstrate 
that devices with an asymmetric resonant cavity exhibit an increase 
in far-field power of up to three orders of magnitude because of the 
formation of "bow-tie" resonances. The effects of refraction at high 
deformations in these high-index semiconductors lead to chaotic 
behavior of the light rays as they circulate in the resonant cavity. 

detected bv chemical tracers in 
rocks sampled at or near the 
surface or by the behavior of 
seismic waves. One model is 
that the hot spots are produced 
by plumes rising from the core- 
mantle boundary. Brandon et d. 
(D. 1570) measured the osmium 
isotopic abundances in lavas 
from the classic hot spot, 
Hawaii. They found that the 
lavas were enriched in 1860s 
and 1870s, which are produced 
by decay of rhenium and plat- 
inum isotopes that are now 
concentrated in Earth's core. 
The data suggest that the 
Hawaiian plume originated at 
the core mantle boundary. 
Thus, the coupled isotopic 
enrichments mav be used to dis- 
tinguish a deep plume from a 
shallow plume. 

Callisto' s layers 
Callisto is ;he outermost of the 
four Galilean satellites that 
orbit Jupiter. One close flyby of 
the Galileo spacecraft had 
yielded radio doppler data sug- 
gesting that Callisto was not 
differentiated (that is, a homo- 
geneous mixture of ice, rock 
and metal from the surface to 
the center). Now, Anderson et 
d. (p. 1573) have refined this 
model based on more accurate 
radio doppler data from a third 

www.sciencemag.org SCIE 

flyby. Callisto may be partially 
differentiated into an outer 
layer of ice, a middle layer of 
mixed rock and ice, and a rocky, 
metallic core. 

The Mars cycle 
Mars probably had liquid water 
flowing on its surface soon after 
its formation. Measuring the 
hydrogen and oxygen isotopic 
abundances in martian materi- 
als provides one of the best 
methods for determining how " 
much water Mars started with, 
how much has been lost, and 
how much remains frozen or 
trapped beneath the surface. 
Krasnopolsky et d. (p. 1576) have 
used the Hubble Space Tele- 
scoDe to estimate the fractiona- 
tion of hydrogen and deuteri- 
um, which could be explained 
by a planetwide reservoir of 
water ice about 5 meters thick. 
Farquhar et al. (p. 1580) have 
measured the oxygen isotopic 
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abundances of carbonate grains 
in martian meteorite ALH 
84001 and found that the iso- 
topes are fractionated in the 
carbonates independently of 
their mass, unlike previous 
measurements of other silicate 
minerals. This suggests that the 
oxygen may be exchanged 
between ozone and carbon di- 
oxide, requiring two exchange 
reservoirs: ozone from the at- 
mos~here and carbon dioxide 
from the crust. Where the oxv- 
gen is stored in the crust 
remains unresolved as discussed 
in the accompanying commen- 
tary by Yung and Kass (p. 1545). 

Rhythm mechanism 
Circadian rhvthms maintain 
organismal physiology through 
the daily light-dark cycle. Mole- 
cular details of the regulation of 
clock comDonents are described 
in mammHls by Gekakis et al. 
(p. 1564) and in Drosophiila by 
Darlington et d. (p. 1599). Both 
revorts describe how a clock 
component and a transcription 
factor subunit interact to regu- 
late transcription of other clock 
components. A commentary by 
Dunlap (p. 1548) explains the 
importance of the findings in 
completing our picture of how 
rhythmic cycles are established 
and maintained. 

Nanopatterns with 
infrared gratings 

One approach to nanoscale 
lithographic patterning of sur- 
faces is to use excited, meta- 
stable rare gas atoms, such as 
argon, or other compounds to 
chemically alter an overlayer; 
for example, adsorbed hydro- 
carbons can form a carbona- 
ceous material that can be used 
to resist etching. Normally, the 

(Continued on page 1503) 
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(Continued from page 1501) 

patterning is achieved with 
physical masks to block the 
metastable atoms or with op- 
tical gratings that steer the 
atoms into lines. Johnson et al. 
(p. 1583) have taken a differ- 
ent  approach by using an  
infrared optical grating t o  
pump a de-excitation transi- 
tion. Atoms are de-excited 
everywhere except at the nodes 
of the grating, thus forming 
lines of metastable atoms with 
nanometer-scale widths that 
impinge on the surface. 

Macrocyclic 
phosphorus ligands 

Phosphorus is one of the main 
ligating atoms in transition 
metal chemistry. However, few 
macrocycles containing phos- 
phorous are known; the ones 
that are known contain tricoor- 
dinate phosphorus and many 
consist of mixtures of conforma- 
tional isomers. Avarvari et al. (p. 
1587) have synthesized macro- 
cycles containing three or four 
bicoordinate phosphorus atoms 
that coordinate transition metal 
ions. Such macrocyclic ligands 
may prove important in catalysis 
involving transition metals and 
because of their potential reduc- 
ing properties. 

The FAKs of tumor 
suppression 

Alterations of the putative tu- 
mor suppressor gene PTEN 
occur in a wide range of human 
cancers, particularly endometri- 
al cancer and glioblastoma. The 
PTEN protein shares sequence 
motifs with the cytoskeletal pro- 
tein tensin and is a phosphatase, 
but its cellular function and 
substrates are unknown. In ex- 
periments with fibroblasts, 
Tamura et al. (p. 1614) show 

that wild-type PTEN inhibits 
cell migration, spreading, and 
adhesion, most likely through 
dephosphorylation of the focal 
adhesion kinase FAK. This cell 
surface role of PTEN distin- 
guishes it from other tumor sup- 
pressors, which typically func- 
tion in the nucleus. 

Axonal degeneration 
Mutations in proteolipid pro- 
tein (PLP) are responsible for 
neurological problems in humans 
and mice. The PLP is thought 
to help to stabilize myelin in the 
central nervous system but is 
not required for the production 
of the myelin sheath itself. 
Griffiths et al. (p. 1610) now 

report that axon degenerate 
locally in aging mice lacking 
PLP. Their data point to a pre- 
viously unsuspected role for the 
oligodendrocytes that wrap 
myelinated axons in maintain- 
ing axonal integrity. 

Therapeutic 
regulation 

One of the problems of gene 
therapy is that the transferred 
gene needs to be brought under 
the same cellular regulation as 
the original one. This problem 
is especially severe in the regu- 
lation of globin gene expression 
needed to have successful gene 
therapy for sickle cell anemia. 
Lan et al. (p. 1593) circumvent- 

ed this problem by targeting the 
p-globin transcripts themselves. 
They used a group I ribozyme to 
convert the mutant p-globins 
into y-globins, which retard the 
development of sickling in red 
blood cells. These experiments 
were done in erythrocyte pre- 
cursors isolated from people 
with the disease; future experi- 
ments will be needed to deter- 
mine efficacy in actual patients. 

Receptor stoichiometry 
Glutamate receptors are the 
most abundant neurotrans- 
mitter receptors in the brain. 
These receptors evidently mal- 
function in a large number of 
neurological diseases, includ- 
ing, for example, stroke and 
epilepsy. By drawing an analo- 
gy from other ligand gated 
receptors it was often assumed 
that glutamate receptors were 
made of five subunits. Rosen- 
mund et al. (p. 1596; see the 
commentary by Miller, p. 1547) 
present evidence that they are 
made up of only four subunits- 
from single-channel record- 
ings, kinetic analysis, electro- 
physiological recordings, and 
clever antagonist application 
experiments. 

Teratogen target 
Certain steroidal alkaloids in 
plants are classified as mam- 
malian teratogens because they 
induce cyclopia, a develop- 
mental defect characterized by 
the absence of median facial 
structures and an undivided 
forebrain. Cooper et al. (p. 1603; 
see news story by Strauss, p. 
1528) show that these terato- 
gens, which include cyclop- 
amine and jervine, inhibit 
the response of target tissues 
to Sonic hedgehog (Shh), a 
secreted signaling protein 
that has a crucial role in the 

patterning of the head and 
brain. These compounds resem- 
ble cholesterol in structure 
and alter cholesterol biosyn- 
thesis, but notably they do 
not affect the autoproteolytic 
cleavage of Shh, a reaction 
that requires cholesterol and 
is essential for Shh's biologi- 
cal activity. 

lsoniazid-resistance in 
tuberculosis 

Resistance to the tuberculosis 
drug isoniazid has become a sig- 
nificant problem. In some cases, 
resistance has been traced to 
mutations in two genes katG 
and inhA, but they cannot 
account for all clinical isolates 
or the accumulations of a satu- 
rated fatty acid that is associat- 
ed with sensitivity. Mdluli et al. 
(p. 1607) found that an en- 
zyme in the pathway of my- 
colic acid synthesis, p-ketoacyl 
ACP synthase (a product of 
the kasA gene), is inhibited by 
isoniazid. Mutations in this 
enzyme were found as isoni- 
azid-resistant clinical isolates 
in the absence of changes in 
other genes. 

Common entry 
Geraghty et al. (p. 1618) find 
that poliovirus receptor-related 
protein 1 (which they call 
Hve-C) is a general mediator of 
alphaherpesvirus entry into the 
host cell. Although other co- 
receptors have been found, this 
is the first to mediate entry of 
both herpes simplex virus types 
1 and 2. Thus, two very differ- 
ent types of viruses (herpes- 
viruses and picomaviruses) use 
the same receptors. This find- 
ing may help design therapies 
or vaccines that will prevent 
infection of mucosal surfaces 
and the spread of the virus to 
the nervous system. 
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is auppmed by a qrpnbtion-PE Applied :,.- 
P-hroNW~iswai~dy~is. Y i  .-. Z . - 

B * 
~ h a e a e ~ e r ~ a ~ r t i m e t o b u y a n A B I  ' 

PLWM 377 ~~. Beicause mw, the ABI PRLS# 377 
i system gives you d .tbe performance you need, with 

tbe k & u t  you wmt, and the value you've been 
waitiIlg for. 

b, if y0a'L-e lookin@Z for +-ce, look into 
thb Flat! m Ihu3fd 377 $y9tent. C& your local 
PI3 Applied Biospems sides representative today, 
og vkki our w& site. 

P€ Applied Biosystems 
WM -Foster Clly, CalflrmiE Td: 1-800-345-5224 FW &5863&581)4 
Emp !angsn, Germany Tel: 49 (0) 81 03 708 301 Fax: 1 (0) 81 W 708 310 
Japm Tokyo, Japan Tel: (047) 3808500 Fax: (047) 380-8505 
Wtn A m l a  W l k o  CHy, Maxb Tel: 52-5-651-7077 Fax: 52-5-593-6223 

W b W W ,  Ausbalia T& 1 -800433-747 Fax: (03) S212-8502 

New Neural Net Tracker 

Accurate, Robust 
BicDveTM Terminators 

Linkage Mapping Set Version 2 

f"=' 
Expert Worldwide 
Service and Support 

ABI PRa, Darign, Applied Blosyslscns, PE. PEAppllsd BipDys, and lucUW5 
are bmlemlm #The Perkin-Omg Corpwpticn. 
A W P m M d m k i n + m a r e r e g [ a $ r e d ~ o f m ~ C o r p o r a l i m .  



Performance. Not Promises. 

From The World Leader 
In Genetic Analysis 

900 Bases 
Per Template 

96 Lane Upgrade 

I BioLIMSm-Automated 
Data Management 

Versatility-Sequencing, 
Genotyping, Mutation Detection.. . 



to being 
first. 
Ask ChrMin? Jacobs. 
As the 1997 prize winner; she diovered that being published in 

Science, winning US$20,000, a free trip t o  Stockholm and appearing 
in this ad can be quite a shot in the arm. 

If you are a recent R.D. graduate in the field df molecular biology, 
you are eligible to enter the 1998 Amersham Pharmacia Biotech 81 
Science Prize forYoung Scientists. Just send us an essay based on 
your graduate thesis, and we'll take it from there. 

The grand prize is W5$20,,000 with an additional seven runners-up 
winning US$5,000 and b e i  arlnounced in Science. The winning essay 
will be published in full. The ward ceremony will be held in Sweden 
in early December: The Grand Prize winner will feature in next year's 
Amersham Pharmacia Biotech & Science Prize forYoung Scientists 
advertisement As an additional bonus, all winners and finalists receive 
a free subscription to Science. 

CaJl for entries. 
To be eligible, you must have received your Ph.D. between January I 
and December 3 I, 1997. Your thesis has to be in the field of mole- 

cular biology and submitted to us in the form of a 1,000-word essay 
which describes your work and places it in perspective with regard 
to the field of molecular biology. The essay can be written in English, 
knch, German, Spanish, Japanese or Chinese (Mandarin). 

* the administrator of the award committee 
at the address below 

* from the Science homepage at 
ht@J~.aaaso~scienceJprizeehtm 

Thk closing date is June 15,1998. All prizes will be preserrted in 
Sweden in December 1998. Full detaik, and the q u i &  entry form 
can be collected from: 

~ P h o n r a d * b k t s d , u l d S d m r * Y b u r g k i a n t k t R h e ~ ~ ~  
to: !khce IntematianalThomas Houx 14 George W Street CamWge C82 I HH UK 
T&+44 1223 302067.Fax+44 I223302068 

United States and ather regions should be addnsssd ta: Sdence 1200 NewYork Avenue, N.W, Room # 1053 Washington DC 20005 USP 



Imagine every scientist in your organization using their desktop. PC to apply 

simulation tools, search corporate and third-party databases, create knowledge out 

of data, interactively communicate and access that knowledge, and make informed 

decisions ... faster. 

If you are interested in new ways for your company to manage its scientific research, 

talk to MSI. We are developing enterprise-wide solutions that integrate advanced 

computation with chemical communications software and the power of the Web. 

Today, MSI's simulation products help you focus experiments and identify productive 

new research pathways. Our informatics tools process and analyze your chemical and 

biological information. 

MSI's vision for the future is a Virtual Laboratory where computational tools 

complement every aspect of experiment and maximize return on your corporate 

knowledge. 

Take the next step. 
Call MSI today or visit us at httpY/www.rnsi.com/virtual-lab. 

US: U.K.: Fame: Ganmw As'- JUP= 
148&2(9-2292 (W) 1223 413300 (39) 1 683I.3232 (19) 8106 35 93 0 (61) 2 595+4322 681) 3 3663 8615 



I I Now in paperback.. . 
Improving Nature? 
The Science and Ethics of Genetic 
Engineering 
Michael Reiss and 
Roger Straughan 
"The book inclutiPr et/~ical cc he 

Written in a clear, nontechn~cal style, this 
book delves thoroughly inro the biological 
and ethical considerations we must con- 
front in the face of generic engineering 
technology. In every chaprer, the authors 
tackle hot-button issues suc rsi- 
ble consequences of genetic g 
of plants, animals, and hun ~e 
iustification for improving upull L L ~ L U , ~ .  
1992 
0-52 ck 815.95 

I 
:h as the po: 
engineerin 

lans, and tk 
..--- -,.*..-. 

ul/~ole spermon o f l i j  ... and rr nrtl uvrm 
extended mnrples ... " 

S c i e n c e  

I Bioarchaeology 
Interpreting Behavior from the 
Human Skeleton 
Clark Spencer Larsen 
This is the first comprehensive synthesis 
of the emerging field of bioarchaeology. A 
central theme of this book is the interaction 
between biology and behavior, particularly 
the dynamic nature of skeletal and dental 
tissues, and the influences of environment 
and culture on human biological variation. 
It discusses research findings, covering paleo- 
pathology, physiological stress, skeletal and 
dental growth and structure, the processes 
of aging and biodistance. 
Gnnbridge Studies in Biohgical 
Anthropology 21 
1998 474 pp. 
0-521 -49641 -1 Hardback $85.00 

Animal Vocal 
Communication 
A New Approach 
Donald H. Owings and 
Eugene S. Morton 
Animal Vocal Communiration explicitly avoids 
human-centered concepts and approaches 
and links communication to fundamental 
biological processes instead. Written by a 
psychologist and a zoologist, it offers a 
new conceptual framework-assessment! 
management-that integrates detailed studies 
of communication with an understanding of 
evolutionary perspectives. 
1998 296 pp. 
0-521-32468-8 Hardback 64.95 

Ecology and Biogeography 
of Pinus 
David M. Richardson, Editor 
This book presents a definitive review of pine 
ecology and biogeography written by forty of 
the world's leading authorities on this impor- 
tant genus. In the face of increasing human 
pressure and global climate change, this book 
provides an essential source of reference for 
all those concerned with the management 
of natural and planted pine forests. 
1998 546 pp. 
0-521-55176-5 Hardback $1 55.00 

Medical Harm 
Historical, Conceptual and Ethical 
Dimensions of Iatrogenic Illness 
Virginia A. Sharpe and 
Alan I. Faden 

This book integrates history, philosophy, 
medical ethics and empirical data to examine 
the concept and phenomenon of medical 
harm. Issues covered include appropriate- 
ness of care, acceptable risk and practitioner 
accountability, and recommendations for 
limiting iatrogenic harm. 
1998 292 pp. 
0-521-63490-3 Paperback $27.95 

Facilitating Sustainable 
Agriculture 
Participatory Learning and Adaptive 
Management in Times of 
Environmental Uncertainty 
Niels Rdling and 
Annemarie Wagemakers, Editors 
Through case studies taken from around the 
world, this book examines the implications 
of adopting more ecologically sound agricul- 
tural practices, both at the level of individual 
farmers and at the level of larger-scale agro- 
ecosystems such as water catchments. 
1998 344 pp. 
0-521 -58174-5 Hardback $80.00 

Fractals, Scaling and 
Growth Far from 
Equilibrium 
Paul Meakin 
This book describes the progress that has been 
made toward the development of a compre- 
hensive understanding of the formation of 
complex, disorderly patterns under far from 
equilibrium conditions. It describes the 
application of fractal geometry and scaling 
concepts to the quantitative description and 
understanding of structure formed under 
nonequilibrium conditions. 
Cambridge Nonlinear Science Series 5 
1998 688 pp. 

Principles of Animal 
Design 
The Optimization and Symmorphosis 
Debate 
Ewald E Weibel, 
C. Richard Taylor, and 
Liana Bolis, Editors 
This book discusses the controversial issue 
of whether animals are designed according to 
the same rules that engineers use in building 
machines, namely that materials and energy 
are used economically while attempting to 
achieve a high level of performance. There is 
considerable scientific controversy surround- 
ing this question because, although there is 
much evidence suggesting that animals are 
indeed well designed, evolutionary biology 
tells us that. animals are not "engineeredn 
but result from evolution by natural 
selection. 
1998 314pp. 
0-521 -58667-4 Paperback $32.95 

Photosynthesis 
A Comprehensive Treatise 
A.S. Raghavendra, Editor 
This is the first advanced-level treatment to 
cover the broad range of the topic within a 
single volume, providing a uniquely compre- 
hensive, authoritative and self-contained 
sourcebook. Written by an international team 
of experts, the volume opens by considering 
the cell and molecular biology of chloroplasts, 
followed by a section that presents the latest 
information on the biochemistry and physi- 
ology of photosynthesis. These chapters 
are then complemented by coverage of 
more ecological and applied aspects, such 
as photosynthesis and global climate 
change, and crop productivity. 
1998 394 pp. 
0-521-57000-X Hardback 81 15.00 

Ethics in Engineering 
Practice and Research 
Caroline Whitbeck 
Engineers encounter dificult ethical problems 
in their practice and in research. In many 
ways, these problems are like design problems: 
they are complex, often ill-defined; resolving 
them involves an iterative process of analysis 
and synthesis; and there can be more than 
one acceptable solution. This book offers 
a real-world, problem-centered approach 
to engineering ethics, using a rich collection 
of open-ended scenarios and case studies to 
develop skill in recognizing and addressing 
ethical issues. 
1998 350 pp. 

1 Available in bookstams or fmm 0-521-45253-8 Hardback 81 25.00 0-521 -47944-4 Paperback 827.95 1 
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Products available worldwide. 
Consult the HEN home page for your 
local sales office or distributor. 
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