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COVER Creatures great and small are having their genomes
sequenced, as highlighted in this Breakthrough of the Year 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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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 its use in optical appli-
cations {and other materials) such as
GaAs, are typically used instead. Using a
quantum-cascade design that involves a
series of coupled and carefully deposited
Si and SiGe 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 is 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 InAs 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 (Gd) atoms, which
were encapsulated in fullerenes that were
then aligned within a single-wall carbon
nanotube. Individual Gd 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
NPC1 to cholesterol transport are the subject of two reports (see the news story
by Marx). Davies et al. (p. 2295) show that NPC1 has sequence and functional ho-

mology with a family of prokaryotic per-
meases called the resistance-nodulation-
division {(RND) proteins, which transport
lipophilic drugs and other target
molecules out of the bacterial cytosol.
When expressed in Escherichia coli, NPC1
transported acriflavine and fatty acids,
but not cholesterol, from the culture
medium into the cytosol. These results
suggest that NPC1 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
NPC1 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.

THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

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 10°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.

AN 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 its 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 2211
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CONTINUED FROM PAGE 2209

er, pinpointing genes associated with the
more common, late onset form of AD has
proved much more difficult. Three reports
by Bertram et al. (p. 2302), Myers et al. (p.
2304), and Ertekin-Taner et al. (p. 2303)
now present evidence from genetic link-
age studies that highlight a hotspot on
the longarm of human chromosome 10
that may contain one or more genes asso-
ciated with late onset AD.

DIVIDER'S LICENSE

When eukaryotic cells divide, they must
replicate their genome once and only
once. A process known as licensing makes
sure that cells must finish dividing before
being allowed to replicate DNA again. In
addition to the inhibition of further repli-
cation by cyclin-dependent kinases, gemi-
nin is thought to block the binding of
mini-chromosome maintenance (MCM)
complexes to the origins of replication.
Wohlschlegel et al. (p. 2309; see the Per-
spective by Lygerou and Nurse) now
show in human cells that geminin inter-
acts with human homolog of Cdt1, a
replication factor that was recently iden-
tified as being needed for MCM loading.
Cdt1 is present in the G, and S phases,
whereas geminin is present in the S and
G, phases, thus suggesting that geminin
helps prevent inappropriate firing of repli-
cation that might be induced by Cdt1.

MAINTAINING EARLY
DEVELOPMENT

Although much is known about the tran-
scription machinery for the three eukaryot-
ic polymerases, relatively little is known
about the role of the TATA-binding protein
(TBP) or TBP-related factors in the early de-
velopment of vertebrates. Veenstra et al. (p.
2312) have used antisense oligonucleotides
to examine the role of TBP or the TBP-like
factor (TLF) during early Xenopus embryo-
genesis. The two factors have different
roles, in that TBP-deficient embryos under-
go the initial phases of gastrulation but fail
to complete subsequent stages of develop-
ment, and TLF is required for the initiation
of zygotic transcription. Hence, TBP and its
related factor TLF are both necessary for
Xenopus development, with each factor dis-
playing different functions in early embryo-
genesis and transcription.

BINDING ASSAYS BY THE

GENOME
In the cell, proteins bind to DNA elements
to regulate such processes as transcrip-
tion, replication, and chromosome con-

densation and cohesion. Many recent
studies have tried to elucidate the various
mechanisms involved in these processes,
including specific protein-DNA interac-
tions. For these analyses, researchers have
widely used the techniques of chromatin
immunoprecipitation analysis and DNA
microarrays to examine protein-DNA in-
teractions and gene expression levels, re-
spectively. Ren et al. (p. 2306) have now
combined these two methods to monitor
in vivo protein-DNA interactions across
the entire yeast genome. This genome-
wide location analysis method was used
to characterize two transcriptional activa-
tors Gal4 and Ste12. These techniques
should allow for a more detailed under-
standing of global regulatory networks.

HoLD THOSE THOUGHTS

Working memory (the active representa-
tion of information in one’s mind) is medi-
ated by a widely distributed network of
neuronal circuits in the brain. In a function-
al magnetic resonance imaging study, Furey
et al. (p. 2315; see the Perspective by Rob-
bins et al) analyzed how the brain cholin-
ergic system interacts with the different
components of the central nervous system
involved in a visual working memory task.
During encoding of faces, a change in
cholinergic activity induced by a drug that
inhibits the breakdown of acetylcholine en-
hanced the selectivity of responses in the
ventral occipital cortex and simultaneously
reduced the activity in prefrontal regions.
These results show how neurochemical
processes regulate the neural systems in-
volved in working memory function.

SIMPLIFYING SURFACES

In a variety of scientific disciplines, it is of-
ten desirable, although not always feasible,
to transform high-dimensional data into a
low-dimensional space. For example, the
black-and-white image of a face contains
light and dark areas whose appearance
may depend on the direction of illumina-
tion. As the head is rotated, the mix of light
and dark areas changes in a continuous but
very complicated fashion because of the
presence of discrete features, such as
cheekbones and eyebrows. Nevertheless,
there is an underlying simplicity defined by
a single parameter—rotation. Tenenbaum
and da Silva (p. 2319) and Roweis and Saul
(p. 2223) present two algorithims that are
able to compute this transformation, and
the implications of being able to make this
computation are discussed by Seung and
Lee in a Perspective.
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commentary in associated Letters. and on-line
glossaries.

Full Text Access The Virtual Journal has
up-to-date signal transduction research from
over 40 journals.

The Connections Map Get your
bearings with maps of signaling pathways
derived from a unique and growing database
of signating components and their relations.
Explore a new way to understand Pl 3-kinase

signaling. More pathways are coming soon.

\VAVAUAN

Personalization Do more than you can
with a “paper journal”. Keep track of your last visit
and what journals you've accessed. Use convenient
Filters to get your own personally updated table of
contents, so you never miss an issue. STKE Alerts
can notify you by e-mail when papers are published
on topics you've selected, and Folders provide fast.
easy storage for items of interest.

Protocols STKE brings you step-by-step
instructions for new and unusual techniques
Examples include aiming a “Gene Gun". production
of cell-permeable peptides. and FRET analysis of
protein-protein interactions.

Science’s

]
Signal Transduction Knowledge Environment
a product of Science and Stanford University Libraries

tke.or

Signal Transduction Knowledge Environment

Steer to
these coordinates...

Chart the right course for your career.

www.sciencecareers.org
Finding your way to the right job is

Science Careers

www.sciencecareers.org

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




The Ultimate
6D Machine.

Have you been looking for a microscope with 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 will do just what you need. Now you can scan
multi-well 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 following various
experimental treatments.

A Zeiss Vision software fully supports all computer
and microscope functions as well as digital cameras
including epi-fluorescence and data acquisition of
single or multiple populations in multi-well plates.

See for yourself.

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

Carl Zeiss, Inc.

Microscopy & Imaging Systems
micro@zeiss.com
www.zeiss.com/micro

Is all thes

really
for me?
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2001 GENOME SEMINAR

Beyond the Human Genome

SATURDAY, FEBRUARY 17 AND SUNDAY, JARY 18, 2001 » 5AN FRANCISCO, CA

The recent sequencing of the human genome, although ~ Among the topics to be addressed are:

it represents an enormous landmark in the history of whole genome sequencing

science, is not the end but the beginning of a new era comparative genomics regulatory regions
of research. From microarray technology to DNA vac- - proteomics

cines to taking the first steps into the new frontier of microarrays

proteomics—this two-day seminar explores the new SNPs

kinds of research that will be possible and the new - functional genomics

technologies being developed. - genetic networks

E pharmacogenomics
Organized by ). Craig Venter, Celera Genomics, Claire Fraser, TIGR and artificial chromosomes
Barbara Jasny, AAAS and Science DNA patenting

. H ~ A ' i . . . . .
The 2001 Genome Seminar is co-sponsored by AAAS, Science Magazine and ’ genetlc discrimination

The Institute for Genomic Research (TIGR)

The Genome Seminar is only one of the exciting TOPICAL LECTURERS:

events of the AAAS Annual Meeting. Among the Rita Colwell, National Science Foundation
many leaders of science and research scheduled
to speak throughout the Annual Meeting are:

- Troy Duster, University of California-
Berkeley, Human Genetic Technologies
PLENARY LECTURERS: and Taxonomies: Old Wine in New
- ). Craig Venter, Celera Genomics, Corp Bottles and New Wine in Old Bottles
Francis Collins, National Center - Donald Kennedy, Stanford University and
for Human Genome Research Science Magazine, New Tests for Science
- Karen Stephenson, NetForm and - Neal Lane,* Assistant to the President
Anderson School of Management, UCLA for Science and Technology, The Grand
Challenges of Nanotechnology

*Invited, not yet confirmed

FOR MORE INFORMATION:

‘ AAAS Meetings Department Register Now!
E-mail: aaasmeeting@aaas.org )

Phone: 202-326-6450 WWW&K@%%&W%X WWMW@;%
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Get Consistent
Results.. Worldwide.

Plus over 40 additi
models, wnrldmde

1-800-LAB-RAT
: © Charles River Laboratories, 2000 o
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Discover EurekAlert!
The quickest and easiest way to find the latest Get yOUT perSOﬂ a]

advances in science, medicine and technology.
package and be eppy!

FREE ACCESS to embargoed /
news posted by top
peer-reviewed journals
and research institutions
around the world.

Your eppendorf supplier is pleased to offer you a choice
of finely tuned personal packages that are sure to make
you smile!

EUREKALERT! EXPRESS,
with nearly 300 keywords
to help personalize this
e-mail news digest.

Call your eppendorf supplier for details or visit our
webpage www.eppendorf.com/getpersonal today!

Valid from January 1, 2001 to March 31, 2001

12,000 + RELEASES in a
fully searchable archive.

eppendorf® is a registered trademark.

eppendorf

www.eurekalert.org In touch with life

For more information about our services: Eppendorf AG - 22331 Hamburg - Germany

r‘ E-mail information@eurekalert.org www.eppendorf.com/getpersonal - U.S. only: Phone: 800-645-3050
Phone 202-326-6716 / Fax 202-898-0391
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... AND PEACE OF MIND

Trust is an essential element of your research. Laboratory

professionals worldwide rely on our Class Il, Type A/B3

Biological Safety Cabinets for the performance they need. Many
un:que design features contribute to the increased protection,
rel'able performance, and convenience provided.

Patented Vortex Channels, located on both sides of the front
intake grille, create high velocity air in the corners to inhibit the
escape of particulates from the cabinet work area.

Return air slots above the work surface on each side wall
provide added cross contamination protection.

* 10-inch work area opening prov des easy access to your
product and greater mobility.

* Blower continues to operate whe the window is closed so
Class 100 air quality is maintained ¢ nd your work area is always
ready to use.

* Accessories, such as storage dravrers, armrests, footrest, tab
chairs, and stands, allow you to cre ate a workstation tailored to
your needs.

Contact us for details about our compiete line of Biological Safety
Cabinets and accessories.

P.O. Box 649 « Marietta, OH 45750 « 74(-373-4763 + Fax: 740-373-6770

”Il'h ermo Form ad USA and Canada 1-800-848-3080 * An ISO 9001 Company

International Distributors Worldwide

A Thermo Electron business
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American Association for Cancer Research

Program Committee
Stanley J. Korsmever, Chairperson
Michael B. Kastan, Co-Chairperson
Edison T. Liu, Co-Chairperson
Frank McCormick, Co-Chairperson
John D. Potter, Co-Chairperson
Carol Prives, Co-Chairperson

92nd Annual Meeting

The world’s most comprehensive forum for the presentation of
laboratory, translational, and clinical cancer research

March 24-28, 2001

Ernest N. Morial Convention Center « New Orleans, 1.A

Advance
Registration
Rates Until:

JANUARY 31
2001

Education Committee
Michael B. Kastan, Chairperson

FExhibits Committee

Accredited by the Center for Continuing Education Tulane University Health Sciences Center i ;
. : - David R. Spriggs, Chairperson

Further Information

AACR e Public Ledger Building ® Suite 826
150 S. Independence Mall West * Philadelphia, PA 19106-3483
Telephone: 215-440-9300 ¢ FAX: 215-351-9165 * E-mail: meetings@aacr.org

Local Arrangements
Committee

Roy S. Weiner, Co-Chairperson

Prescott L. Deininger,
Co-Chairperson

Special Scientific Events

Educational Sessions and Methods Workshops
(Saturday Afterncon, March 24, 2001)
(Chairpersons listed in parentheses)
Biomarkers for Cancer Prevention and
Molecular Epidemiology
Tumor Immunology (Drew M. Pardoll)
New Therapeutic Targets (Tona M. Gilmer)
The Human Genome in Cancer Research (Paul S. Meltzer)
Apoptosis in Drug Development and Therapy
(John A. Hickman)
Approaches in Drug Development and Toxicology
(Michael Morin)
Signal Transduction: Pathway and Cell Biology
(Michael J. Weber)
Stem Cel] Biology.
Timor Microenvironment
The Future of Molecular Imaging (Norman C. Coleman)
Cell Seniescenice and: Cancer (Bruce Howard)
Genetics and Cancer Susceptibility
Proteomics (Lance A. Liotta)
Gene and Protein-Array Technology
Véctors for Gene Delivery

Official Opening Event
= (Sunday Morning; March 25, 2001)
Plenary Session (Stanley J. Korsmeyer)
Genetics ,(Arnpld 3 vaihé)
Gene Expression Profiling (Jeffrey M. Trent)

The Role of Comparative Biology in Understanding
Ostrander) «

Molecular Mechanisms of Cancer (Elaine A.
Mouse Genetic Models (Allan Balmain)
Genomics to Successful Treatments (Brian J..Druker)

Symposia »
Protein Degradation, Ubiquitin, and Proteasome
(Alexander J. Varshavsky)
Animal Models (Leonard X. Zon)
Characterization of Molecular Changes in Tumors-of
Cancer Detection and Prognosis (David Sidransky)
_ Chromosomal Translocations in:Hematopoietic
Therapeutics

am Updates, Registration & Housing Online

Stem Cell Biology (Connie J. Eaves)
In Vivo Imaging (Ralph Weissleder)
Gene Expression and Cell Growth Control
(James L. Manley)
Chromatin and Nuclear Organization
(Beverly M. Emerson)
Prevention of Breast Cancer: Molecules to Clinical
Trials (Edison T. Liu)
Antibody-based Therapeutics (Susan D. Hellmann)
DNA Damage Signaling (Stephen J. Elledge)
Force, Function, and Form (Michael P. Sheetz)
Chemical Genetic' Approaches to Ligand Discovery
(Gregory L. Verdine) .
Nervous System;Tumors:‘ (Howard A. Fine)
Wnt Signaling and Cancer (Hans Clevers)
Cellular Senescence (Judith Campisi)
Tumar Hypoxia (Amato J. Giaccia)
How. Do We Capitalize on.the New Tools of _

Cancer? (Nathaniel Rothman and Stephen Chanock)

Molecular Targeted Cancer Therapeutics
(Lawrence J. Marnett)

Apoptosis (Gerard 1. Evan)

New Directions in ‘Prostate Cancer Research ...
(CoryAbate-Shen)

Cell Cycle (Charles J. Sherr)

New Frontiers in Cancer Research

The Impact of Intracellular Matrix on Tumor
Progression (Lynn M. Matrisian)

Colon Gancer Up Close: The Molecular View
(Sanford Markowitz)

‘Cancer Survivors: Risk of Subsequent Cancers
(Leslie L. Robison)

‘Tumor Suppressor Genes as Therapeutic Targets
(Andrei V. Gudkov).

Forums

Genetic Therapy: Where Do We Go from-Here?
(Arthur W. Nienhuis)

Cancer Screening (Robert W. Day)

“Meet-the-Expert” Sunrise Sessions
Pharmacogenomics (Mary V. Relling)
Mechanisms of Multidrug Resistance. in Cancer Cells
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‘Additional topics to be announced.

(Topics with Confirmed Speakers/Organizers as of 12/6/00)

Chromosomal Translocations (Michelle M. LeBeau)

Bioinformatics (Andy Baxevanis)

Treatment of Intraepithelial Neoplasia
(Joyce A. O’Shaughnessy)

Transcription Factors in Cancer (James R. Downing)

Modification of ras Proteins (Dafna Bar-Sagi)

Proteomics (Peter S. Nelson)

Molecularly Targeting Breast Cancer (Marc E. Lippman)

Pharmacogenetics in Mouse Models (Scott W. Lowe)

Genomic Instability (Thea D. Tlsty)

The p53 Family (Carol Prives)

New Aspects of Signaling Cross-talk Between IFNs
and Other Cytokines {Tadatsugu Taniguchi)

TGFB Signating in Tumor Suppression and Progression
(Harold L. Moses)

Bone Marrow Transplantation

Clinical Prevention Trials (David S. Alberts)

We o .- Chronic Stimulation of Signal Transduction
Genomics'in ‘Cohort-and Case-control Studies of .~

Pathways: Implications for Cancer Diagnostics and
Therapy.(Thomas M. Roberts)

Proteins Inhibiting the G1'Cyclin-Dependent
Kinases that Regulate the Cell Cycle (Andrew Koff)

Molecular Determinants of Drug Susceptibility: Genomic
Paradigms for Cancer Treatment (William N. Hait)

" The Many Substrates and Functions of ATM

{Michael B. Kastan)

_IGF1 and Cancer
. Pathways in Cytokine Signaling (James N, Ihle)

Gene Expression Profiling

Etiology of Adult Leukemias: An Overview and
Recent Developments (Martha Linet)

Breast Cancer (Carlos L: Arteaga)

Telomerase: Diagnostics, Cancer Therapeutics, and
Tissue Bioéngineering (Jerry W. Shay)

The PTEN Tumor Suppressor (Ramon Parsons)

Gene-Environment Interactions in Colorectal
Neoplasia (John D. Potter)

Mechanisms of Carcinogenesis (Cheryl Lyn Walker)

Drug Discovery in the p53 Pathway (David P. Lane)

Altered DNA Methylation - The Signature for
Canceras a Disorder of Chromatin Qrganization
(Stephen B. Baylin)

Myc in-the Millenium (Linda J. Z. Penn)

Apoptosis

Antisense Strategies (Alan M. Gewirtz)

www.aacr.org




