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COVER Creatures great and small  are having their  genomes 
sequenced, as highlighted in  this Breakthrough of theyear special issue. 
Now that genomics has come of age, the growing library of gene 
sequence data is opening a new era of sophisticated genetics research. 
See the Breakthrough of the Year special section, beginning on page 
2220, and the Editorial on page 2255. [Illustration: Peter Steiner] 
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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

TOWARD SILICON-BASED 
OPTOELECTRONICS 

Silicon dominates semiconductor micro- 
electronics, but the fabrication of silicon- 
based optical devices, which would allow 
for a seamless and fully integrated opto- 
electronics technology, is still challenging. 
The indirect band gap of silicon, a proper- 
ty shared with other group IV elements 
such as germanium, has presented a con- 
siderable barrier to i ts  use in optical appli- 
cations (and other materials) such as 
CaAs, are typically used instead. Using a 
quantum-cascade design that involves a 
series of coupled and carefully deposited 
Si  and SiCe quantum wells, Dehlinger et 
al. (p. 2277) demonstrate electrolumines- 
cent behavior from such a structure. This 
single-band design overcomes the limita- 
tions of indirect gap materials. 

SINGLE PHOTONS ON DEMAND 
For the successful implementation of 
quantum cryptography, a light source ca- 
pable of reliably producing at most a sin- 
gle photon per pulse i s  a key require- 
ment. Previous work has shown that 
photon emission from a nonlinear radia- 
tor, such as a single molecule or a quan- 
tum dot, shows antibunching behavior. 
However, antibunching is not a sufficient 
condition to produce single photons, and 
further mechanisms are required to en- 

sure single photons on demand. Michler 
et al. (p. 2282; see the Perspective by 
Benjamin) present one such mechanism 
involving the excitation of an lnAs quan- 
tum dot embedded in a microdisk cavity 
with pulsed laser light. The subsequent 
relaxation pathway of the quantum dot 
is such that the emission of a single pho- 
ton per excitation pulse is ensured. 

PICKED OUT OF A LINEUP 
Electron energy loss spectroscopy (EELS) 
can provide chemical fingerprints of spe- 
cific elements in a sample without the 
need for the atoms to be present in the 
topmost surface layer, as would be the 
case for scanning probe techniques. Sue- 
naga et al. (p. 2280) now show that spa- 
tial resolution rivaling that of scanning 
probe and electron microscopy tech- 
niques can be obtained in EELS. They can 
identify gadolinium (Cd) atoms, which 
were encapsulated in fullerenes that were 
then aligned within a single-wall carbon 
nanotube. Individual Cd atoms, which are 
spaced about a nanometer apart in this 
environment, can be identified. 

ATLANTIC COOLING 
During the past several million years, 
Earth's climate has cooled significantly. 
This cooling may have been the result of 
a change in the ocean's large-scale circu- 

PROGRESS IN NIEMANN-PICK C DISEASE 
Patients with Niemann-Pick C (NPC) disease have a genetic defect that causes ex- 
cessive accumulation of cholesterol in the liver, spleen, and other vital organs. At 
the cellular level, the cholesterol becomes trapped in the endolysosomal compart- 
ment rather than being transported to the plasma membrane. In almost all pa- 
tients, the disease is caused by disruption of a transmembrane protein, NPC1, 
whose precise function has remained elusive. Further insights into the relation of 
NPCl to cholesterol transport are the subject of two reports (see the news story 
by Marx). Davies et a1 ID. 22951 show that NPCl has sequence and functional ho- 

l ipophil ic drugs and other target 
molecules out of the bacterial cytosol. 
When expressed in Escherichia coli. NPCl 

I 
transported acriflavine and fatty acids, 
but not cholesterol, from the culture 
medium into the cytosol. These results 
suggest that NPCl is a member of an an- 
cient family of multidrug efflux pumps 
that in mammalian cells have assumed 
housekeeping functions in cellular cholesterol homeostasis. In independent work. 
Naureckiene et al. (p. 2298) show that a rare subset of NPC patients with normal 
NPCl function have a genetically determined deficiency in HE1, a cholesterol- 
binding protein localized in the lysosomes. These findings may lead to a better un- 
derstanding of the mechanisms regulating cholesterol transport. 

lation caused by the closure of the Cen- 
tral American Seaway. The blocking by 
the Isthmus of Panama began to affect 
deep ocean circulation 4.5 million years 
ago and was essentially complete in an- 
other 1 to 2 million years. Marlow et al. 
(p. 2288) present a 4.5-million-year 
record of sea surface temperature off the 
coast of southwest Africa, which shows 
that temperatures there have decreased 
by an extraordinary IO°C during the past 
3.2 million years. This drop is thought to 
be the result of a combination of global 
cooling, increased wind-driven upwelling, 
and a radical change of surface Atlantic 
Ocean circulation. 

A N  ARID AMAZON? 
Reconstructing the precipitation history 
of the Amazon Basin since the last glacial 
period is important for evaluating claims 
that arid conditions reduced or frag- 
mented the rainforests, for constraining 
the role of the tropics in the budget of 
atmospheric methane, and for under- 
standing how tropical climate may have 
affected the global water cycle (see the 
Perspective by Betancourt). Maslin et al. 
(p. 2285) have taken an obvious but pre- 
viously unused approach to clarify this 
vigorously debated issue. By measuring 
the calcite oxygen isotopic composition 
of surface-dwelling foraminifera, they 
capitalize on the isotopic difference be- 
tween freshwater and ocean water to de- 
termine how much discharge has flowed 
from the Amazon River and mixed with 
the ocean just downstream of the river's 
mouth during the past 14,000 years. 
Their results show that the Younger 
Dryas was extremely dry, and that the 
present period is the wettest time in the 
record. In a separate study, Mayle et al. 
(p. 2291) use pollen analysis to examine 
the long-term dynamics of forest-savan- 
na boundaries in southern Amazonia, 
which depend intimately on climate pat- 
terns. Consistent with the results of 
Maslin et al., they find that the present 
southern boundary of forest in Bolivia 
represents the greatest southern extent 
of forest for the past 50,000 years, and 
that the forest at i t s  southern limit may 
be less than 3000 years old. 

A HOTSPOT FOR 
AD GENES 

The principal genes that are mutated in 
the rare, early onset familial form of 
Alzheimer's disease (AD) were identified 
and characterized some time ago. Howev- 

CONTINUED ON PAGE 221 1 
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THISWEEKINSCIENCE 
CONTINUED FROM PACE 2209 

er, pinpointing genes associated with the densation and cohesion. Many recent 
more common, late onset form of AD has studies have tried to elucidate the various 
proved much more difficult. Three reports mechanisms involved in these processes, 
by Bertram et al. (p. 2302), Myers et al. (p. including specific protein-DNA interac- 
2304), and Ertekin-Taner et  al. (p. 2303) tions. For these analyses, researchers have 
now present evidence from genetic link- widely used the techniques of chromatin 
age studies that highlight a hotspot on immunoprecipitation analysis and DNA 
the longarm of human chromosome 10 microarrays to examine protein-DNA in- 
that may contain one or more genes asso- teractions and gene expression levels, re- 
ciated with late onset AD. spectively. Ren et al. (p. 2306) have now 

combined these two methods to monitor 
DIVIDER'S in vivo protein-DNA interactions across LICENSE 

When eukaryotic cells divide, they must the entire yeast genome. This genome- 
replicate their genome once and only wide location analysis method was used 
once. A process known as licensing makes to characterize two transcriptional activa- 
sure that cells must finish dividing before tors Gal4 and Stel2. These techniques 
being allowed to replicate DNA again. In should allow for a more detailed under- 
addition to the inhibition of further repli- standing of global regulatory networks. 
cation by cyclin-dependent kinases, gemi- 
nin is thought to  block the binding of 
mini-chromosome maintenance (MCM) Working memory (the active representa- 
complexes to the origins of replication. tion of information in one's mind) is medi- 
Wohlschlegel et a1 (p. 2309; see the Per- ated by a widely distributed network of 
spective by Lygerou and Nurse) now neuronal circuits in the brain. In a function- . - -

show in human cells that geminin inter- al magnetic resonance imaging study, Furey 
acts wi th  human homolog of Cd t l ,  a et al. (p. 231 5 ;  see the Perspective by Rob- 
replication factor that was recently iden- bins et al.) analyzed how the brain cholin- 
tified as being needed for MCM loading. ergic system interacts with the different 
Cdt l  is present in the C, and S phases, components of the central nervous system 
whereas geminin is present in the S and involved in a visual working memory task. 
C, phases, thus suggesting that geminin During encoding of faces, a change in 
helps prevent inappropriate firing of repli- cholinergic activity induced by a drug that 
cation that might be induced by Cdtl. inhibits the breakdown of acetylcholine en- 

hanced the selectivity of responses in the 
MAINTAINING EARLY ventral occipital cortex and simultaneously 
DEVELOPMENT reduced the activity in prefrontal regions. 

Although much is known about the tran- These results show how neurochemical 
scription machinery for the three eukaryot- processes regulate the neural systems in- 
ic polymerases, relatively little is known volved in working memory function. 
about the role of the TATA-binding protein 
(TBP) or TBP-related factors in the early de- SIMPLIFYINGSURFACES 
velopment of vertebrates. Veenstra et al. (p. In a variety of scientific disciplines, i t is of- 
2312) have used antisense oligonucleotides ten desirable, although not always feasible, 
to examine the role of TBP or the TBP-like to transform high-dimensional data into a 
factor (TLF) during early Xenopus embryo- low-dimensional space. For example, the 
genesis. The two factors have different black-and-white image of a face contains 
roles, in that TBP-deficient embryos under- light and dark areas whose appearance 
go the initial phases of gastrulation but fail may depend on the direction of illumina- 
to complete subsequent stages of develop- tion. As the head is rotated, the mix of light 
ment, and TLF is required for the initiation and dark areas changes in a continuous but Call For Pricing on 
of zygotic transcription. Hence, TBP and its very complicated fashion because of the Your Project Today 
related factor TLF are both necessarv for presence of discrete features, such as 
Xenopus development, with each factor dis- cheekbones and eyebrows. Nevertheless, 
playing different functions in early embryo- there is an underlying simplicity defined by 
genesis and transcription. a single parameter-rotation. Tenenbaum 

and da Silva (p. 2319) and Roweis and Saul 
BINDING ASSAYS BY THE (p. 2223) present two algorithims that are THE FASTEST SERVICE IN 
GENOME able to compute this transformation, and THE INDUSTRY, WITH 

In the cell, proteins bind to DNA elements the implications of being able to make this GUARANTEED RESULTS. 

to regulate such processes as transcrip- computation are discussed by Seung and 

tion, replication, and chromosome con- Lee in a Perspective. 
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Five mil l ion Americans are living with congestive heart failure.' 
For 175,000 of them, current therapies may not be effective. 
This SNP could mark the difference. 

Automated 
Genotyping 
Systems 

SNP 7 avd SNPstrea-r are lradanlarks o'3 r r h c  B o S r e r r e s  r c  
U r r n c  IUQD aqd r s r  are rrademarkr of 3 r r h d  B o S r e ? r e s  r r  
tZ000 3rc9,c E 5Sc en,:ei 1.1,: 

.I" 111. v m  H e a r  F a i l ~ r eA rne r l a r  Hear-Lsscc a l to? 1999 
11t3 ' 'A  IIa ~ e r : a , ~ l e a r rarg 

Another application for SNPstreamTMAutomated Genotyping Systems 
using SNP-ITTMTechnology. 

SNP-IT Technology from Orchld is the genot>pmgsolutlon u ~ t hdocumented 
accuracy >99 9%, surpassing direct DNA sequence analysis bsing Orchld's 
patented SNP-IT Technolo~,SNPstrearn systems prollde cost-effectme, 
hlgh-performance automated screening for any SNP at any scale 

Any SNP-name the SNE Orchid delivers the fully validated assay 

Any Scale-from 500-25,000 genotjpes per day 
ddr ?rV+* 

414fit>*. 
?, ax"For information on SNPstream Automated Genotyping $items eqe:*:"call (609) 750-2200 or ~qsltUS at \~.~mvorchiclcom 

"*+ **ea***+ 

The way people who do SNPs do SNPs. ORCHID'" 
Orchid BioSciences, Inc. 303 College Road East Princeton, NJ 08540 609-750-2200 888-398-9352 
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What's behind the genomic revolution? 

High-Throughput Research'" 

GenoMaxTM 
Enterprise Bioinformatics System for High-Throughput Research 

Vector NTI@Suite 
Desktop Software for Integrated Sequence Analysis and Data Management 
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Indispensable in 
uncharted territory 

Unparalleled access to the gei~ornics frontier 

Integrated resources that help you navigate vast seas of data 

DoubleTwist.com's secure, comprehensive research envi ronment  helps you  char t  your  course for genomic explorat ion. 

By providing a single point  o f  access t o  mul t ip le  publ ic and proprietary databases ( inc lud ing t h e  DoubleTwist Annotated 

H u m a n  Genome Database)-as wel l  as a suite o f  automated research agents and sophisticated visualization tools- 

DoubleTwist.com guides you toward  t h e  answers you need. 

The affordable, unrestricted way to  support your expedition 

DoubleTwist's scalable, cost-effective, subscript~on-based solutions give any life scientist access t o  a powerfu l  discovery 

platform. And because DoubleTwist I S  a neutral service provider, w e  do  n o t  assume any r ights t o y o u r  discoveries or 

developments made f r o m  these discoveries. Whether  you're searching for homologues or potent ial  f u l l - e n g t h  cDNAs, 

nn t h e  lookout for n e w  gene fami ly  members or alternative splice forms, there's no better compass for navigat ing t h e  

genomics front ier t h a n  DoubleTwist.com. 

Register today at www.DoubleTwist.com-and launch 

your genomics discovery mission. DoubleTwist 
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It's a clean job, but somebody's got to do it. 

Cars come and go, but they leave behind more than meets the eye. Exhaust emissions, for example That's why  we've developed the Toyota 
Hybrid System, the power inside our breakthrough gaslelectric vehicle, the Prius. It reduces smog-forming exhausts by up to  90%,and is one 
giant step forward in our quest to e l~minate them altogether. When i t  comes to making cleaner cars, we're not afraid to get our hands dirty 

TOYOTA 
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Research Highlights Saie t m e  and 
stay on top of the ' led The STKE edtors p r o i ~ d e  
qulck summares of the weeks  most outstandng 
papers in T h ~ s  Week In S g n a  Transducton 

and Reviews ' Iscover 

ne#l Ins1ghts Into Important research findings 

and how they ~mpac t  your researcp STKE s v+eb- 
only format allows Updates to revews reader 
commentary In assocated Letters and on- lne 

Text Access The "lrtual Journal has 
up to date s~gnal  transduction research tram 

over 40 journals 

The Connections Map Get your 
bearngs w ~ t h  maps of s ~ g n a n g  pathways 

der~ved from a unlque and g rowng  database 

o i  sgnai ing components and t h e ~ r  relatons 
Explore a new way to understand PI 3-knase 

Personalization Do more than you can 
n t p  a paper ,ourna Keep track of your last v ~ s ~ t  
and what journals you ve accessed Use convenent 
F~ltersto get your o m  personally updated table of 
contents so you never mlss an ssue STKE Alerts 
can notify you by e-mall uhen  papers are publshed 
on topes you tJe selected and Folders provde fast 
easy storage for of 

Protocols STKE b rnqs  you step-by-step 
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Chart the right course for your career. 


these coordinates,. , 
www.sciencecareers.org 

Finding your way to the right job IS 

sometimes like sailing in uncharted waters. 
Science Careers can help you navigate through the 
myriad career options with ~ t s  fast, searchable 
jobs database and other useful career information. 

ScienceCareers 
www.sciencecareers.org 



Have you been looking for a microscope wi th  a 

comprehensive environmental incubation chamber 

and temperature control? Do you need to  use multi-well 

plates for a simultaneous monitoring of multiple or 

single experimental variables? 

Zeiss has a high-throughput Cell Observer System 

that wi l l  do just what  you need. Now you can scan 

mult i-wel l  plates under full environmental control 

and create time-lapse sequences to  trace direct lineage 

of single cell expressing a gene of interest. You can 

monitor accumulated cell deaths fol lowing various 

experimental treatments. 

A Zeiss Vision software fully supports all computer 

and mcroscope functions as well as digital cameras 

including epi-fluorescence and data acquisition of 

single or multiple populations in mult i-wel l  plates. 

See for yourself. 

For an immediate demonstration, 
call 800-233-2343. 

Carl Zeiss, Inc. 
Microscopy & Imaging Systems 

microOzeiss.com 
www.zeiss.comlmicro 

Circle No. 21 on Readers' Service Card Circle No. 30 on Readers' Service Card 



2001 GENOME SEMINAR 

Beyond the Human Genome 

SA:"URDL~Y,F E B R U A R Y  1.7AND SUNDAY* FEBRUARY 18, 2001 S A N  F R E I N C I S C C S ,e;-2; 

The recent sequencing of the human genome, although 
it represents an enormous landmark in the history of 
science, is not the end but the beginning of a new era 
of research. From microarray technology to DNA vac- 
cines to taking the first steps into the new frontier of 
proteomics-this two-day seminar explores the new 
kinds of research that will be possible and the new 
technologies being developed. 

Organized by 1. Craig Venter, Celera Genomics, Claire Fraser, TlGR and 
Barbara lasny, AAAS and Science 

The 2001 Genome Seminar is co-sponsored by AAAS, Science Magazine and 
The Institute for Genomic Research (TIGR) 

The Genome Seminar is only one o f  the exciting 
events o f  the AAAS Annual Meeting. Among the 
many leaders o f  science and research scheduled 
to  speak throughout the Annual Meeting are: 

PLENARY LECTURERS: 

J.Craig Venter, Celera Genomics, Corp 

- Francis Collins, National Center 
for Human Genome Research 

Karen Stephenson, NetForm and 
Anderson School o f  Management, UCLA 

FOR MORE INFORMATION: 
AAAS Meetings Department 
E-mail: aaasmeeting@aaas.org 

AAAS Phone: 202-326-6450 

Among the topics to be addressed are: 
whole genome sequencing 
comparative genomics regulatory regions 
proteomics 
microarrays 
SNPs 
functional genomics 
genetic networks 
pharmacogenomics 
artificial chromosomes 
DNA patenting 
genetic discrimination 

TOPICAL LECTURERS: 

Rita Colwell, National Science Foundation 

Troy Duster, University o f  California- 
Berkeley, Human Genetic Technologies 
and Taxonomies: Old Wine in New 
Bottles and New Wine in Old Bottles 

Donald Kennedy, Stanford University and 
Science Magazine, New Tests for Science 

Neal Lane,* Assistant t o  the President 
for Science and Technology, The Grand 
Challenges of Nanotechnology 

*invited, no t  ye t  conf irmed 

Register Now! 

www.aaas.org/ meetings 
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