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COVER SeaWiFS$ satellite composite of Earth's biosphere (ocean chloro-
phyll and land vegetation), acquired between 12 and 19 july 1998. Clouds
are represented in white. The dramatic phytoplankton bloom (shown as a
green and yellow band) that developed in the equatorial Pacific after the |
demise of the 1997-98 El Nifio is beautifully captured. The bloom is distort-
ed by complex oceanic waves with a wavelength of about 1000 km. [image:

SeaWiFS Project, NASA/Goddard Space Flight Center, and ORBIMAGE] B
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MARTIAN SEASHORES
Previous studies have suggested that
early Mars experienced a warmer and
wetter climate, and that liquid water
may have been abundant. Head et al.
(p. 2134) have analyzed Mars Global
Surveyor altimeter data to refine the
detailed topography of the martian

0
surface and present evidence that a
large ocean existed in the northern
lowlands. Their analysis suggests a
possible shoreline with smooth to-
pography within the shoreline bound-
aries, the termination of six outflow
channels at the elevation of the
shoreline, and the presence of several
terraces that may be related to shore-

line recession. The estimated volume

of water that would have filled this
proposed ocean is consistent with es-
timates of Mars’ water budget.

EL NINO
AND CO,

During El Nifio events, the tongue of
warm surface water that spreads eastward
across the equatorial Pacific Ocean re-
duces upwelling of cold, carbon dioxide
(CO,)-rich water and thus reduces the
amount of CO, that is transferred to the
atmosphere. Conversely, during La Nifa
years, when the eastern equatorial Pacific
contains colder-than-average surface wa-
ter, the CO, flux from atmosphere to the
ocean is high. Chavez et al (p. 2126; see
the cover) have collected data from sea
surface sensors, ships, and satellites to
construct a detailed picture of the chem-
istry and biology of the 1997-1998 El
Nifio, one of the strongest ever observed.
These data have allowed them to quantify
the effects of zonal winds and ocean cir-
culation on primary productivity and air-
sea CO, fluxes.

www.sciencemag.org SCIENCE VOL 286

LIFE BELOW THE ICE

Lake Vostok, located about 3743 meters
below glacial ice near the center of East
Antarctica, may be home to a long-isolat-
ed microbial ecosystem (see the Perspec-
tive by Vincent). This possibility has been
investigated by drilling an ice core to
within about 120 meters above the lake
(to avoid contaminating this environ-
ment). Jouzel et al. (p. 2138) have ana-
lyzed the ice below 3500 meters and de-
termined from the oxygen isotopic con-
centrations that this ice is probably re-
frozen lake water rather than glacial ice.
Priscu et al. (p. 2141) and Karl et al. (p.
2144) have analyzed different depth sec-
tions of this ice core and confirmed that
some of the ice is refrozen lake water. Us-
ing different techniques, they have found
evidence for microorganisms in this ice.
Priscu et al. found phylotypes related to
extant members of the alpha- and beta-
Proteobacteria and the Actinomycetes.
Karl et al. determined that the bacteria
may be viable based on respiration rates
during incubations. Thus, Lake Vostok may
support a low nutrient and low mass
microbial population, despite being isolat-
ed from the atmosphere for more than
1 million years and may provide an analog
for biogenic conditions during a snowball
Earth event (complete glaciation of Earth’s
surface) or the possible ocean beneath Eu-
ropa, a moon of Jupiter.

GETTING TO GRIPS WITH

CARBON NANOTUBES
The ability to manipulate and move
nanoparticles in three dimensions is a key
requirement for nanotechnology. Kim and
Lieber (p. 2148; see the Perspective by
Mirkin) introduce a manipulation device
constructed from two carbon nanotubes
attached to either side of a glass rod. They
are able to open and close a gap between
the tubes by applying a voltage to the
nanotubes, rather like a miniature pair of
tweezers, and use this device to move
around clusters of small particles. In addi-
tion, the conducting nanotubes can be
used to probe the electronic properties of
the clusters they hold.

TALE OF TUBBY
One approach to characterizing genes of
unknown function is structure-based
functional genomics, in which the three-
dimensional structure of the encoded
protein or of one of its domains is deter-
mined and then used to design experi-
ments to search for function. Boggon et

al. (p. 2119) applied this approach to the
gene tub, which has been linked to obesi-
ty and retinitis pigmentosa. The crystal
structure of its carboxyl-terminal domain
reveals a B-strand barrel containing a
central helix that presents a putative
DNA binding groove on its surface. Fur-
ther studies indicate a propensity for
binding double-stranded DNA, localiza-
tion to the nucleus of neurons, and ca-
pacity to serve as a transcriptional acti-
vator. Reconciling these qualities led to
the working hypothesis of tubby as a
cell-type specific regulator of gene ex-
pression in the mammalian brain.

ASSEMBLING TRANSCRIPTION
COMPLEXES

A key step in eukaryotic transcription is
the recognition of specific sequences in
the promoter region by multisubunit tran-
scription factors, which nucleate the as-
sembly of the pre-initiation complex that
includes general transcription factors and
RNA polymerase Il. Structures of the mul-
tisubunit transcription factors TFIID and
TFTC are described at 35 angstrom reso-
lution in two reports. TFIID is composed of
TATA binding protein (TBP) and TBP asso-
ciated factors (TAFs). TFTC does not con-
tain TBP but does regulate transcription of
promoters containing the TATA sequence.
Andel et al. (p. 2153) describe the struc-
ture of a TFIID complex alone and in com-
plex with the transcription factors TFIIA
and TFIIB, and Brand et al. (p. 2151) com-
pare the structures of a TFIID and a TFTC
complex. Both TFIID and TFTC form horse-
shoe-shaped structures with a cavity large
enough to accommodate DNA.

ANTIBODIES THAT HERD
PATHOGENS

Even mice that are raised in sterile envi-
ronments have antibodies. The physio-
logic role of “natural antibodies” is not
clear. Ochsenbein et al. (p. 2156) report
that natural antibodies contain specifici-
ties for various pathogens. When mice
lacking these antibodies are infected, the
viruses or bacteria become widely dis-
seminated throughout multiple organs.
Addition of antibody-containing normal
mouse serum to these mice changes the
localization of the pathogens, which are
then concentrated in the spleen and
lymph nodes. Thus, natural antibodies
seem to prevent wide dissemination of
the virus and target it to the organs of
the immune system, where an immune
response is initiated.

CONTINUED ON PAGE 2043
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FINDING THE RIGHT
PLACE TO WORK

How do B cells and T cells coordinate
their movements so that lymphocytes
with the appropriate specificities are at
the right place at the right time? Specific
interactions do occur, and Cyster (p.
2098) reviews how the chemokine high-
way helps direct traffic. Chemokines act
as attractants and are expressed in tem-
porally and physically discrete fashion.
The receptors for chemokines are ex-
pressed only by those cells best able to
mount an immune response. A specific
case of immune cell localization is pre-
sented by Randolph et al. (p. 2159), who
report that different subsets of T cells
tend to be in discrete locations in the
spleen, an organ that also hosts B cells.
This T cell localization depends on the
chemokine receptor CCR7, a receptor for
the chemokine SLC, which Ty1 cells ex-
press. If T2 cells are forced to express
CCR7, not only do they migrate to the
wrong spots in the spleen, but they no
longer provide help for B cells. Thus,
CCR7 seems critical for appropriate lo-
calization of T cells to ensure an ade-
quate immune response.

A MINIMALIST

APPROACH TO LIFE
What is the minimum number of genes
needed to make a living organism?
Hutchison et al. (p. 2165) have been ex-
ploring this question by using transposon
insertions to knock out genes of the fully
sequenced organism, Mycoplasma geni-
talium, which has only 470 genes, and its
relative, M. pneumoniae. They found only
255 to 340 of those genes, many with
unknown function were required for
growth under laboratory conditions. The
ethics of using this information to con-

struct a living organism in vitro are dis-
cussed by Cho et al. in a Policy Forum.

CREATING CORNEAS

An anatomically complete human
corneal equivalent has been constructed
by Criffith et al. (p. 2169; see the news
story by Ferber) in vitro from immortal-
ized cells and an artificial matrix. This ar-
tificial cornea responded like a natural
cornea to osmoregulation, changes in
gene expression in response to a surfac-
tant, and in changes of corneal trans-
parency in response to chemicals. Imme-
diate applications include drug testing
and research, and the long-term goal
would be to create corneas for implants
or transplantation.

NOT GONE
TO SEED

Supra-annual synchronization of seed
production, or mast-fruiting, occurs in
many plant species, but its causes and
adaptive significance have been a matter
of much debate. In an extensive and
long-term study of more than 50 species
of dipterocarps—the dominant tree
family in Bornean rainforests—Curran et
al. (p. 2184; see the Perspective by
Hartshorn and Bynum) demonstrate
that seed production in these trees oc-
curred only during the El Nifio—Southern
Oscillation (ENSO) event and that satia-
tion of seed predators is the probable
selective force favoring mast-fruiting.
Disturbingly, the authors also report a
total failure of dipterocarp seedling re-
cruitment in a major Bornean national
park caused by too extensive logging in
the neighboring unprotected forest. This
finding implies that southeast Asian
rainforests might not persist even in
protected areas.

TECHNICAL COMMENT SUMMARIES

Atmospheric CO,
in the Eocene ‘

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full//286/5447/2043a

Pearson and Palmer (Reports, 11 June, p. 1824) used boron isotopes to infer past
ocean pH during the Cenozoic. Because ocean pH is related to carbonate chemistry
in the ocean, which is affected by equilibrium with atmospheric carbon, they then re-
lated the pH to past atmospheric CO, levels. One of their conclusions was that at-
mospheric CO, levels during the Eocene, a time when Earth’s climate was much
warmer than it is today, may have been similar to modern levels or slightly higher.

In a pair of Technical Comments, Caldiera and Berner, and Sundquist critique some
of the assumptions involved in using ocean pH to assess atmospheric CO; levels and
conclude that the inferred atmospheric CO; levels were likely too low.

In response, Pearson-and Palmer note that their assumptions were conservative
but highlight the uncertainties involved in this calculation and the need for addition-

al information.
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CALL FOR ABSTRACTS

The Role and
Activities of Scientific
Societies
in Promoting
Research Integrity

April 10-11, 2000

The American Association for the
Advancement of Science (AAAS)
and the Office of Research Integrity,
U.S. Department of Health and Hu-
man Services, are convening a con-
ference in Washington, D.C. on April
10-11, 2000 on “The Role and Ac-
tivities of Scientific Societies in Pro-
moting Research Integrity.” Fo-

" cusing on issues of keen interests

to scientists, conference partici-
pants will discuss efforts undertaken
by scientific societies to promote
research integrity, assess their effec-
tiveness, and consider ways to im-
prove current practices.

Abstracts must include (1) a sum-
mary of the proposed presentation
(including a bibliography) of no
more than 1,000 words, and (2) are-
sume or biographical sketch not to
exceed 100 words. We strongly en-
courage submissions by e-mail; if
mailed, please submit 6 copies. Ab-
stracts will be refereed by a panel of
reviewers. Successful applicants will
receive a waiver of any registration
fees.

The deadline for receipt of abstracts
is December 21, 1999. Successful
applicants will be notified by Janu-
ary 31, 2000. Direct abstracts or
other inquiries to: Sanyin Siang,
AAAS, 1200 New York Avenue, NW,
Washington, DC 20005. Fax: (202)
289-4950 E-mail: societies@aaas.org

For more information, please visit
the Website.

http://www.aaas.org/spp/

dspp/sfrl/projects/
integrity/abstract.htm
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GATEWAY™ Cloning Technology

Now you can reach your destination more quickly and
simply than ever before with a universal cloning system

that provides a rapid and highly efficient route to protein

expression, functional analysis and cloning/subcloning of

DNA segments.

Enter the future.

Gisco BRL® GATEWAY ™ Cloning
Technology has been developed by
Life Technologies in response to
your growing need for faster,
better ways to clone and express
DNA sequences.

Whether your goal is to study a
few genes in-depth or multiple
genes in a high-throughput
manner, GATEWAY Cloning
Technology will accelerate the
pace of your research.

Go farther and do more.

* Accelerate cloning experiments
by transferring DNA segments
or populations of genes into

multiple vectors in parallel while maintaining

orientation and reading frame.

* Reduce screening. >90%, and typically >99%,
of resulting colonies are desired clones.

* Save time by performing rapid, directional cloning and
expression of PCR products in parallel.

* Eliminate many steps previously necessary such as

subsequent PCR amplifications, restriction endonuclease
digestion, ligation and gel electrophoresis and analysis.
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Gisco BRL Gareway Cloning Technology facilitates cloning
of genes by PCR, restriction endonuclease digestion and
ligation, or site-specific recombination from a cDNA library
constructed in a GATEwAY-compatible vector. You can then
move a DNA segment into (or back out of) one or more
Destination Vectors simultaneously.

* Enjoy unprecedented flexibility.
Generate N-terminal or
C-terminal fusion proteins or
express as native protein.

» Take advantage of this
universal “open”system by easily
converting any vector to a
GATEWAY-compatible version.

Connect with GATEWAY
Cloning Technology at
www.lifetech.com/gateway

Find out how to use this break-
through to your best advantage.

Go online for in-depth information
and education.

Prefer hard copy? Contact us online

or by phone and we’ll rush you our comprehensive guide to

GATEWAY Cloning Technology.

Take the fastest, easiest route to protein
expression and functional analysis through

new Gisco BRL GATEwAY Cloning Technology.

LIFEeTECI-NOLOGIESQ

Essential Technologies for the Science of Life”

These products are for laboratory use only and are not ir

ded for h or

| diagnostic, therapeutic or clinical uses, unless otherwise stated.

This product is the subject of U.S. patent 5,888,732. Limited label licenses apply.
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Successful genomics begin with
sound cloning experiments.

Walk the Talk and Ride the Wave of Change with:

* TrueBlue" BAC/Fosmid library construction
* TrueBlue"” Shotgun sequencing

* TrueBlure® cDNA library construction
s TrueBlugiPCR cloning

o
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Call Us Toll Free: U-SPOT-GENES

(877-684-3637)
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Free T-shirt with each vector purchased
S. N. Slilaty & S. Lebel (1998) Gene 213:83-91

Tel:4(450) 688-4499 « Fax: (450) 688-9100
C Info@GenomicsOne.com * www.GenomicsOne.com
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NOW, TIME IS [@)NR(0]8)23318) 88

The New
Mini-Prep 24
for Automated
Plasmid Mini-Preps

The Mini-Prep 24 uses a new method of
plasmid purification based on agarose
electrophoresis and
subsequent recovery by
electroelution.

The Mini-Prep 24
uses premanu-
factured sample cassettes &
that come ready for direct -;I_
loading of up to 2 ml
of culture.

Call now to learn
how the new
Mini-Prep 24
can give you
quality DNA
while saving
you more
time than
you can
imagine.

NoO
CENTRIFUGATION
STEPS

Easy Operation - begin prep
with direct loading of bacteria
culture - with no centrifugation
step, you save time.

Mactomdt

1-800-466-7949 RESEAR

11339 SorrentoValley Rd ® San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753
Circle No. 19 on Readers’ Service Card www.macconnell.com

High Purity - sufficient for
automated fluorescent and
manual sequencing. i
Consistent Results - up to 6 ug J§
of plasmid per ml.

Fast - up to 24 preps per hour.
Quality - time and time again.




10,000 Scientists.

InforMax Leads The Industry In Bioinformatics.

A pattern is emerging from the chaos: InforMax is standardizing bicinformatics. Our products are
driving research at 60 pharmaceuticals, 250 biotechs and 500 universities worldwide. Securely
integrating private research with global databases. Running complex customized search

algorithms. Processing DNA and protein sequence analyses at

once-impossible speeds. As of now, more than 10,000 researchers ®
rely on our software's exclusive ReseorchLogicw system to In OIM ax
accelerate inquiries into the mysteries of genetics...

Insight Through

and run the race for rapid drug discovery. s ———
< ;-

InforMax, Inc.

Whether you choose Vector NTI - Suite for desktop 6010 Executive Bivd., 10th floor
North Bethesda, MD 20852

i i [ icine”
sequence analysis or Software Solution for BioMedicine Bhcneci ik

800.357.3114
Fax: 301.216.0087
Web Site: www.informaxinc.com

for enterprise bioinformatics, you'll be assured of superior

research tools.

inforMax and the InforMax logo are registered trodemarks,
ogic n for BioMedicine and

Discover us today. Your competition won't be far behind. e 4 o vl M 5
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Trust proven and reliable
EndoFree” Plasmid Kits

endotoxin-free purity 'oG need for:

4 Superior reproducibility v/ Increased efficiency
¢/ Reduced cytotoxicity ¢/ Control of variables

Prove it for yourself.

Order your EndoFree Plasmid Kit today!

QIAGEN products are for research purposes only unless cleared for a specific purpose by the appropriate regulatory authorities

Trademarks: QIAGEN®, Endofree™. © 1999 QIAGEN, all rights reserved Circle No. 45 on Readers’ Service Card
www.giagen.com
QIAGEN: Germany USA Australia Canada Franc Switzerland

e Japan UK
Tel. 02103892240 Tel. 800-426-8157 Tel. 0394893666 Tel. 800-5729613 Tel. 01-60-920-930 Te|p°03—5805—7201 Tel. 0613193031 Tel. 01293-422-999
Fax 02103-892-255 Fax 800-718-2056 Fax 0394893888 Fox B00-7135951 Fax 01-60-920-925 Fox 0358057263 Fax 061-319-3033 Fox 01293-422.922

DISTRIBUTORS: Austria/Hungary/Slovenia R. u. F. I (1 51321
Central & South America Labirode Inc. USA (305
Egypt Clinilab 525 7212 0
{055) 500 1871 Korea RS Loboratories, Inc
New Zealand Biclab Scientific Lid.(09)
Singapore Research Biolabs Pre Lid. 445 7
Sweden KEBO Lob (08) 621 34 00 Taiwan

GARITELLA Austy
3818 China G

336 South
13 Thailand Theera Troding Co. Utd
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EDITING: LONG-PCR-3

The iCycler features the most intuitive interface, —

including comprehensive informational screens, : it i 35.0°C for 00:30
validation reports and a graphical textual display 95.0°C for 00:30
of a protocol on one screen. _55.0°C for 00:30

_£2.0°Cfor 0300
Increase time after cycle 1 by 00:30 every 1 cycles

Cycle 3:(1 %) Final Extension at _72.0°C for 07:00

.
-
0l
-
.
-
"
.
-
.
.
.
.

B R I o L

Effortless interface

Directly upgradeable for Real
Time PCR

Rapid and reliable cycling
Interchangeable sample blocks
Out of the box and running in
just minutes

vnai ; AL

Visit our Life Science web site at discover.bio-rad.com.
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the U.S., call (510) 741-6996.
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PerkinElmer”

life sciences.

Some transformations are so sweeping,
the old name just won't do.

We've undergone more than a few changes over the last few years. So, it's only fitting
we've changed our name. We're now PerkinElmer Life Sciences. Poised to deliver a higher level of excellence
in analytical systems for drug discovery, medical research, and clinical diagnostics.

For more information, please visit perkinelmer.com
To order WALLAC products online, go to perkinelmer.com/wallaconline

| B

PerkinElimer”

life sciences.

DRUG DISCOVERY o« MEDICAL RESEARCH » CLINICAL DIAGNOSTICS
Wallac @ Berthold ® LSR e |solab

PerkinElmer Life Sciences ® 9238 Gaither Road  Gaithersburg, MD 20877 e Telephone: 1-800-638-6632
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The aurora borealis is formed when the earth’s magnetosphere causes charged particles from the sun to collide with atmospheric gasses, emitting light

MagNA Pure LC: Experience Flexibility and
Walk-away Precision in Template Preparation

Isolate pure, PCR-ready nucleic acids from a wide
variety of sample types in less than 1 hour. Increase
the precision of every pipetting step while letting
MagNA Pure LC do all the work! Reaction mixes are
ready for real-time PCR when you return.

B Walk away from manual nucleic acid preparation.
B Increase the accuracy of your quantitative PCR.

m Automate PCR reaction set-up for 96-well plates,
LightCycler Capillaries, PCR strips, or tubes.

B Achieve re‘producible quality and yields of pure
DNA, RNA, and mRNA.

For more information on MagNA Pure LC, visit
http://biochem.roche.com/magnapure.htm
or call us at 1-800-428-5433.

USA (800) 428 5433 Roche Diagnostics Corporation

LightCycler is a trademark of and licensed from Idaho Technology, Inc. MagNA Pure is a trademark of a member of the Roche Group. Ro?he Mo_lecular Biochemicals
© 1999 Roche Diagnostics Corporation. All rights reserved. Indlanapohs, Indiana
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- Dont Kill the

RNAlater™
protects RNA from
degradation!

Stabilize RNA in
tissue and cells
for weeks at 25°C,
months at 4°C or
indefinitely at -20°C
No dry ice or
liquid nitrogen
needed for sample
collection

S 37°C for | day

Ideal for tissues, :

cultured cells and
buffy coats

RT for | week

sected and stored in RNAlater™

RNAIater™ is an extraordinary reagent that allows
you to harvest and dissect samples for RNA isolation
in a whole new way!

RNAJater quickly permeates cells and tissues at room temperature, rapidly
inactivating RNases. Tissues or cells simply submerged in RNAlater can be
stored, dissected and even shipped at room temperature. Imagine removing a
sample from the freezer, dissecting a portion for RNA isolation and archiving
the remainder— it's possible with RNAlater. RNAlater is compatible with all
RNA isolation procedures tested.

With RNAlater, you don't have to worry about killing or degrading those
precious mRNAs during sample collection and handling.

MORE INFORMATION INSTANTLY
For instant information about RNAlater™, email rnalater@ambion.com.
Information may also be obtained by phone, fax or the reader service number below.

1073.1

3 For a complete

£ list of distributors

visit our website,
http://www.ambion.com

U.S. (800)888-8804
Canada (800)445-1161

AMBION, INC

Circle No. 57 on Readers’ Service Card
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4°C for | month

Figure la. Quality of RNA isolated from Tissue Stored in RNAlater™ Solution. Fresh mouse tissues were dis-
at 37°Cfor | day, room temperature for | week, or 4°C for | month. RNA was isolated
using TRI Reagent® (MRC) and analyzed using denaturing agarose gel electrophoresis.

RNAIlater:

AROUND THE WORLD
...a regular TechNotes feature.

“The RNAIater™ works!”
One satisfied researcher, tired
of constant harassment by
the surgeons in O.R, traded
in his liquid nitrogen and
Dewars for RNAlater™.

To read the details
of this and other true stories,
see www.ambion.com/RNAlater.

THE RNA COMPANY




take
the chase

out of your
chemical

TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com

EASY ON-LINE ORDERING

The Sigma-Aldrich PipeLine™ eCommerce
system offers simple, on-line access

to over 200,000 products from the
Sigma-Aldrich brands: Sigma, Aldrich,
Fluka, Supelco and Riedel-de Haén.
Now you can place multi-brand orders
for biochemicals, chemicals, equipment
and laboratory supplies from all of

our brands in a single transaction.

FIND WHAT YOU NEED FAST

With eight different ways to search,
including product name, product number,

A TOTAL INFORMATION RESOURCE

Because we are a manufacturer, we offer
not only quality products but the technical
knowledge and support to back them up.

» Over 90,000 on-line MSDS’s

* Over 2 million on-line Certificates
of Analysis

* Thousands of data sheets and
technical bulletins

®
CAS number, molecular formula and Stop the chase and log on today. %
structure, pinpointing products is a snap. It will make your job easier. SIGMA-ALDRICH

www.sigma-aldrich.com
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With an output of 70,000 bases per plate or up to 500,000 bases
per day, MegaBACE ™ 1000 is the master of productivity. Now, with the
feedback of top genome and genotyping centres we’ve taken it one step
further — by automating the data flow.

New software facilitates high productivity

We've upgraded the Sequencer Analyzer software, improving the portability of
the processed data and making it easier to compare processed to raw data.
We've added an automatic sleep function which enables non-shift operation.
You can now do an extra run and generate a further 70,000 bases overnight.
For good measure, the new graphical interface enables faster operator training.

We've also taken the benefits of MegaBACE 1000 beyond sequence analysis
into microsatellite analysis with Genetic Profiler™ the first, truly automated
genotyping software. By assigning quality scores to each genotype it reduces
manual review of data. By enabling multiple runs to be analysed together, it
streamlines data management. What's more it's the first program to integrate
fragment sizing and allele calling in the same package to bring the benefit of
further time savings.

Hard choice? It should be automatic. Discover more on www.MegaBACE.com o

i s e molecular dynamics
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The World on Time §

Submit your manuscript electronically to the most cited biomedical
journal. It’s the next logical step for the JBC to continue its online environment.
We’'ve smoothed the transition from research to the published paper, by online
submission of text and graphics.

New o mn"‘"":
VSubmit supplemental material! SUBMISSION THE .
Large data sets, supplemental references and : JOllmﬂI Of
Quicktime videos are examples of expanded REVISED i Sy
content of the online JBC. MANUSCRIPTS BIOIOQICCII
Gl Chemistry
Publish with reduced color costs! REVIEW YOUR Gl R
: : RECENT IS e
Color figures now cost $300 per figure — an SUBMISSIONS S ek

average savings of 40%.

FOR ONLINE SUBMISSION TO THE JBC:

Preferred Format:
PDF [Adobe Portable Document Format]

LOG ON TO: Text Formats Supported:
Word
www.jbc. i Graphic Formats Supported:
jbc.org/submit g

24 Hours a Day, 7 Days a Week

For more detailed instructions, visit the
website or call the editorial office. Learn
how FAST and EASY submitting to the JBC
can be!

ASBMB
Archive 9650 ROCkVi"e Pike

Rockville, MD 90850
R - (301) 530-7145

SUBSCRIPTIONS | MEMBER SIGN IN | FREE ONLINE ISSUE
email: jbc@asbmb.faseb.org
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Seamless Digital Immediate Online

+++ Papers available online - 1 month after acceptance +++ Online First™in LINK™
+++ Fully retrievable and citable by a unique identification code, the Digital Object Identifier
-(DOI), which is linked to the article +++ Papers in print 2 months after acceptance +++

More information? Visit:
http://link.springer.de/doi/online-first.htm
http://link.springer-ny.com/doi/online-first.htm

Springer

electronic media g
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Science Professional * Job Alerts delivers e-mail ¢ Meetings and
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most comprehensive listing your job search criteria important scientific events
of career opportunities in + Employer Profiles provides * Academic Connections
science every week. overviews of major employers provides online graduate

* Job Search allows you « Advice and Perspectives program information

to browse job listings

offers expert career advice
or target your search
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Science Professional Network
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2000 AAAS ANNU,AL MEETING AND
SCIENCE INNOVATION EXPOSITION
FEBRUARY 17-22, 2000 WASHINGTON, DC

To register, visit our website: www.-aaas.o'rglmeetings

MUSEUM OF COMPARATIVE ZOOLOGY
The Agassiz Museum

HARVARD UNIVERSITY
CAMBRIDGE, MASSACHUSETTS

December 1999

The forthcoming millennial transition may be entirely arbitrary in its failure to correspond with any natural cycle.
(Indeed, we can't even settle the logically unresolvable debate of whether year 2000 or 2001 begins the new.
millennium!) Nonetheless, if only as a reflection of our psychological need to impose human order upon natural
complexity, we regard such arbitrary passages as prime occasions for taking stock of our past and trying to chart our
inherently uncertain future. We can be sure of at least one cardinal fact (predicated upon an assumption that we will
be able to marshall our intelligence, and our moral sensibilities, both to survive and to prevail): life and social organi-
zation in the third millennium will require increasing understanding of science and its technological achievements.

In entitling this transitional meeting “Science in an Uncertain Millennium,” we wish to emphasize both this centrality
and the increasing need for incorporating science in partnership with all other facets of human understanding,

We shall therefore attempt to make this 2000 meeting the most international and ecumenical in our history,
featuring some of the world’s leading scientists and young iconoclasts of course, but also presenting speakers
drawn from a broad range of nations and disciplines, including Africa’s foremost woman educator, and major
figures in American public administration and in arts and humanities throughout the world.

May 1 also make a personal plea to my fellow scientists? The AAAS Annual Meeting had long functioned as the
worlds finest showcase, to journalists and to the general public, for the excitement and significance of scientific
‘discovery—a role that we must continue to maintain and strengthen. But American science has lost the valuable
concept of an ecumenical gathering for the personal growth and edification of scientists—to meet with colleagues
in other disciplines and to increase our own learning and understanding in fields outside our immediate expertise.
The AAAS meeting is too good to stage only for others, and not to reap the direct benefits for ourselves. These two
goals—a showcase for the public and a renewal for ourselves—are entirely complementary and completely rein-
forcing, I therefore suggest to colleagues who have not attended a AAAS meeting for many years, and who may
have grown a bit cynical about the meeting’s potential value for their own professional growth—take another look!

We could not ask for a better symbol, or a better practical location, for this millennial meeting than Washington,
DC. Katherine Lee Bates referred to our capital when she wrote, in “America the Beautiful’—*thine alabaster cities
gleam, undimmed by human tears.” A bit of overblown sentiment from the gilded age, perhaps, but not a bad—
and not an inaccurate—image either. Do come!

President, AAAS
Alexander Agassiz Professor of Zoology, Harvard University




Plenary Lectures

Thursday, February 17

Student Science Convocation

5:00 PM

American Junior Academy of Science
Poster Displays

Opening Ceremony and
Keynote Address

6:30 PM

David Satcher,
U.S. Surgeon General

Friday, February 18
Plenary Address

6:30 PM

Mamphela Ramphele,
Vice Chancellor, Univ of Cape Town

Saturday, February 19
AAAS President’s Address

6:30 PM
Stephen Jay Gould,

Alexander Agassiz Professor of Zoology,
Harvard Univ and AAAS
Sunday, February 20

Plenary Address

6:30 PM

Robert P. Kirshner,
Center for Astrophysics, Harvard Univ

Monday, February 21
Special Plenary

11:30 AM

The Honorable Madeleine K. Albright,*
U.S. Secretary of State

Plenary Address

6:30 PM

May Berenbaum,
Department of Entomology, Univ of [llinois

*Invited

_ectures

Topical Lectures

Friday, February 18

= AM Lectures (8:00AM-8:45AM)
William E. Coyne, 3M Co
Innovation as a Growth Driver

Jaron Lanier, National Tele-Immersion
initiatives, Internet 2 Central Laboratory
Information Technologies and

the Future of Scientific Method

@ Linda Griffith,” MIT

® Special PM Lecture (12:30PM-1:15PM)
Rita R. Colwell, NSF

® PM Lectures (1:30PM-2:15PM)

John P. McGovern Award Lecture:
George A. Milier, Princeton Univ
Ambiguous Language

Matthew Meselson, Harvard Univ
Averting the Hostile Exploitation of
Biotechnology

Q. Edward Schuh, Univ of MN
Competitiveness, Research, and Global
Development: How Will the U.S. Cope?

@ Michael Hengartner, Cold Spg Hrbr Lab
Programmed Cell Death in the Nematode,
C. elegans

Saturday, February 19

® AM Lectures (8:00AM-8:45AM)

Neil de Grasse Tyson, Hayden Planetarium
Bringing the Universe Down to Earth:
Designing a Planetarium for the 21st Century

Jennifer Tour Chayes, Microsoft, Inc.
What Makes Hard Problems Hard? A Physicist’s
View of Algorithms and Intractability

@ Kari Stefansson, de Code Genetics
Population, Genomics, and Complex Traits:
The Case of Iceland

@. Science Innovation

*Invited, not yet confirmed

= PM Lectures (2:00PM-2:45PM)

Carl Djerassi, Stanford Univ
Contraception vs. Conception—
A Millennial Prognosis

Edelgard Bulmahn, Min of Sci ahd Ed,
Germany

Esther Sternberg, NIMH, NIH
Does Stress Make You Sick and Believing Make
You Well? The Science of Mind-Body Connections

Sunday, February 20

u AM Lectures (8:00AM-8:45AM)

John Cosgrove, Long lsl Jewish Med Cntr
Surgical History of the United States Presidents

Edward O. Wilson, Harvard Univ
The Relation Between Biology and the Humanities

@ Mary Lou Pardue, MIT

Drosophila Telomeres: Evolutionary Links
Between Chromosome Ends and Retro-
transposable Elements

u Special PM Lecture (1:00PM-1:45PM)

George Whitesides, Harvard Univ
and Felice Frankel, MIT
Science as Art and Art as Science

® PM Lectures (2:00PM-2:45PM)

George Sarton Award Lecture:
Edward J. Larson, Univ of GA
75 Years Ago or Forever?

The AAAS and the Scopes Trial

Felton Earls, Harvard Schi of Pub Hith
Exposure to Violence in Childhood:
Causes and Consequences

@7 William A. Haseltine, Human Genome Sci, Inc.
Genes and Drugs: What to Do with
All the Genes

Monday, February 21 PM
® PM Lectures (2:00PM-2:45PM)

Kenneth Prewitt, U.S. Census Bureau
The Science and Politics of the U.S. Census

Tim White, UC-Berkeley
Early Hominids

To register: www.aaas.org/meetings )



Seminars

2000 Genome Seminar

Genomic Revolution in the Fields:
Facing the Needs of the
New Millennium

Saturday, February 19
9:00AM-6:00PM

Sunday, February 20
" 9:00AM-6:00PM

Organized by J. Craig Venter,
Celera Genomics, Barbara Jasny
and Pam Hines, AAAS and Science

In the new millennium, the needs of the world’s
population are sure to increase, and yet available
natural resources are expected to decrease.
Genomic technology will be an important part

of the solution to bridge the gap. In this third in
a series of seminars co-sponsored by AAAS and
TIGR, we will be highlighting exciting and late-
breaking advances in applications of genomic
innovations to agriculture in such areas as plant
responses to pathogens and environmental
stresses, building more effective or non-traditional
plant or animal “factories,” and improving the
qualities of the produce. In considering how to
use the advances of genomics in agriculture,
speakers will also be discussing the sociopolitical
complexities of delivering the results to the people
who need them and addressing issues of public
acceptance of genetic engineering technology.

Among the areas to be addressed are:
Arabadopsis, sequencing, policy and funding,
genomics and improvement, germplasm, stress
tolerance, nutritional genomics, pest resistance,
molecular evolution, meristems, BT, maize, rice,
biosynthetic pathways, and much more.

Invited Genome Speakers include:

Stephen Bates, Celera Genomics, Inc
Roger Beachy, Danforth Pint Sci Cnir
Charles Benbrook, Science & Enviro Hith Niwrk
The Hon. Christopher Bond,* U.S. Senate
Jeffrey L. Dangl, UNC-Chapel Hill

Dean DellaPenna, Univ of NV

Elizabeth Dennis, CSIRO

Tassos Haniotis,* European Union

Patrice Laget, European Commission
Peggy G. Lemaux, UC-Berkeley

Xiaoying Lin, TIGR

Robert Martienssen, Cold Spring Harbor Lab
Brent Mishler, UC-Berkeley

Fred Perlak, Monsanto Co

Daphne Preuss, Univ of Chicago

Ismail Serageldin,” The World Bank

Chris Somerville, Carnegie Inst of Wash
Shauna Somerville, Carnegie Inst of Wash
Scott Tingey, Dupont Ag Biotech

Michael F. Tomaschow, MSU

Virginia Walbot, Stanford Univ

*= Invited, not yet confirmed

This Genome Seminar is co-sponsored by AAAS, Science
magazine, and The Institute for Genomic Research (TIGR).

2000 AAAS Forum for
School Science

Reforming Science and
Mathematics in Urban Schools:
Finding the Road to Success

Monday, February 21
8:00AM-6:30PM

Tuesday, February 22
8:00AM-1:00PM

Organized by Shirley M. Malcom, Betty Calinger,
Mary Koppal, and George W. Nelson, AAAS

The Forum for School Science is a two-day sem-
inar that mixes plenary and small group sessions
featuring leading academic and policy authorities.
In addition, there is a poster session and reception
where Forum participants and presenters meet to
network and gain more information.

The 2000 Forum will reflect on the progress of
the movement to reform science and mathematics
education in urban schools—much of it initiated
by the National Science Foundation—and then
engage participants in the discussion of unre-
solved issues that include: (1) how best to ensure
that all students are taught science and mathe-
matics by teachers very knowledgeable about
content and pedagogy; (2) what strategies can
promote learning and engagement for those stu-
dents who have experienced difficulty learning
mathematics and science; (3) how can school
restructuring be implemented even in troubled
systems; and (4) what is the “formula” for devel-
oping and maintaining supportive partnerships.

The meeting will begin with an overview of signif-
icant outcomes of urban reform efforts followed
by panel presentations centered on the above
issues. The panelists will have solid experience

in areas that have a strong influence on the devel-

opment and implementation of reform initiatives
in urban schools, e.g., professional development,
curriculum, research in teaching and learning,
cognitive development, school/district restruc-
turing, and the external community environment.
Forum participants will engage in small group,
facilitated discussion and analysis of the issues.

Invited Forum Speakers include:

Meir Ben-Hur, SkyLight Training & Publishing
Juanita Clay-Chambers,” Detroit Pub Schls
Manuel Gomez, Univ of Puerto Rico

Kati Haycock,” The Education Trust”

David Hornbeck,* Schi District of Phil

Madeleine Long, The Implementation Grp

Maria Santos, San Francisco Unified Schi District
Carol Takemoto, Los Angeles Unified Schl District
Clara Tolbert,* Schl District of Philadelphia

And many others!

*= Invited, not yet confirmed
The Forum for School Science is co-sponsored by the

AAAS Directorate for Education and Human Resources
and AAAS Project 2061,

(_ Information as of 11/19/99

www.aaas.org/meetings
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Changing PM Alien Species AM  Wetland Restoration AM The Coevolution of Land-  AM  Human Impacis
in Coastal Waters scape and Culture on Watersheds
Landscapes PM China and Environmental :
Health PM  Guinea Current Ecosystem

Education and  AM Technology inScience  AM Teaching Mathematics M Shaping Future Learning
s Education to Children
Public Under PM Science is Fun!

standing of Sci PM Teaching for Learning

Global Change/ AM Ciinate Change and Valves  AM Huricane Cimale Research  AM Mal Modeing in Earth ~ AM_ Global Change: Uncerlanty  AM Urban Spraw! from Space
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Science PM Consequences of . PM Human Dimensions
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Engineering PM. University Research and
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: Science and Technology? High-Tech Industry in the
Region

Life Science AM Amphibian Declines AM Understanding Ecosystems -~ AM Sociality Among Primates ~ AM  Restoring Ecosystems
» The Role of Water for Life Impacted by Fisheries
and the Science PM Genes, Genomics, and Com-
of Life " PM Ecosystem Services plex Ecosystems PM Endangered Species
) A ‘Recovery
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Looking AM  Space Access and Ulilization AM First Light From CHANDRA AM. The Future of the Sun
Unpredictable Natural Events
Beyo“d Earth PM Mars Exploration - . PM Supermassive Black Holes
PM Space Weather
Natural History ~ PM Integrated Science PM Ethnobotany/Bioprospecting AM Sociobiology
in the New ™
Millennium

Science and PM- The Science of Baseball AM Analysis of Electronic Threats AM Bio Music AM  Enviroshock AM Finding Landmines
Society Three Jobs—Two People Violent Crime and anlsh- Symmetry and Hierarchy
PM Technology and Inequality ment .
PM Dynamics of Social
PM Ethnic Restaurants in DC Interactions
Criminal Punishment of Evolution, Science,
Adolescents and Society

Science AM Drosophila Genome AM  Neurogenesis AM  Drug Discovery - AM Cancer Therapeutics
. Millennial Mind Nanclachwaiony

Innovation i PM Cognitive Memory :

y PM The New Era of Genomics

The Thinking, Feeling Brain

PM Development of the Brain

. Online www.aaas-.org‘lmésﬁ'rgj's“. E Fax 202-842-1065

= Phone 202-326-6450 ! ® \Mail See the October 29th issue
of Science for a
registration form
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Need new tools?

Meet current and future needs with latest developments made by Leica — specifically designed for profit-

oriented laboratories. Leica EG1140 consisting of two modules allows comfortable tissue embedding. The
disc microtome Leica DSC1 makes paraffin sectioning safer, faster and more efficient with a novel fully
automated sectioning process. Leica ST4040 is the first flexible linear staining system with double the

throughput capacity and the ability to batch load and unload.

Leica Microsystems NuBloch GmbH Phone (06224) 143-0
Heidelberger Strasse 17-19 Fax:  (06224) 143-200
D-69226 NuBloch http: //www.leica.com/specimen-prep
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o 1 ZOGS Digital Camera System
The Best Value in
Digital Photo Microscopy!

pixera

Enhanced Sensitivity
Versatile Applications

e B TRl
A Excellent Image Quality
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Nanotechnology is going to change everything.
Real soon. If you want to be on the cutting edge
of the nanoworld, check out Technical Insights’
Nanotech Alert Delivered weekly by Email,
with all the technology news that counts. For a

sample, call us at: 212-850-8600, or 800-245-6217
(in the U.S.), or Email us at: insights @wiley.com

John Wiley & Sons, Inc.

@ 605 Third Ave ¢ New York, NY 10158
WILEY URL: www.wiley.com/technical_insights
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ooking Within

Looking Within

How X-Ray, CT. MRI, Ultrasound, and

Other Medical Images Are Created and

How They Help Physicians Save Lives

by Anthony Brinton Wolbarst

“A timely book that explores in effortlessly

readable prose the fundamentals of medical

imaging”  —Joseph B. Martin, MD., Ph.D
Dean of the Faculty of Medicine,

Harvard Medical School
$50.00 hardcover, $19.95 paperback

Paradise for Sale

A Parable of Nature

by Carl N. McDaniel & John M. Gowdy

“The story of Nauru is a cautionary parable

for our times. It is a preview of what lies

ahead for all of us unless we choose

otherwise. —David W. Orr,
Professor and Chair, Environmental

Studies Program, Oberlin College

$45.00 hardcover, $1795 paperback

Pests of the Garden
and Small Farm

A Grower's Guide to Using Less Pesticide
Second Edition

by Mary Louise Flint

In this extensively revised new edition Flint
adapts scientifically based integrated pest
management techniques to the needs of the
home gardener and small-scale farmer

$35.00 hardcover

Natural Enemies
Handbook

The lllustrated Guide to Biological
Pest Control

by Mary Louise Flint &

Steve H. Dreistadt

Photographs by Jack Kelly Clark

The best-ever practical guide to the
identification and biology of-beneficial
organisms that control pests.

$35.00 paperback

The Principia
Mathematical Principles of
Natural Philosophy

by Isaac Newton

Translated by |, Bernard Cohen &
Anne Whitman, with the assistance of
Julia Budenz

Preceded by a Guide to Newton's
Arineipia by . Bernard Cahen

The first new English translation
of Newton's Principia in 270
years—"This new, vastly better
translation of the Principia is the
perfect work for illustrating how
science, at its best, succeeds in
turning data into decisive
evidence”  —George E. Smith,

Tufts University
§75.00 hardcover, $35.00 paperback

Archipelago

The Islands of Indonesia

From the Nineteenth-Century

Discoveries of Alfred Russel Wallace

to the Fate of Forests and Reefs in

the Twenty-First Century

by Gavan Daws &

Marty Fujita

Prologue by Edward 0. Wilson,

Epilogue by John C. Sawhill

“Wallace was...one of the most

appealing scientific figures of

the past two centuries. . . . This

is a lovely, valuable book

—David Quammen,

author of Natural Acts

$45.00 hardcover

Myth and Reality
in the Rain Forest
How Conservation Strategies
Are Failing in West Africa
by John F. Dates
“A timely, clear-headed, and
uniquely important contribution
to conservation.’

—George B. Schaller, author of

Wildiife of the Tibetan Steppe

§50.00 hardcover, $13.95 paperback

At bookstores or order
1-800-822-6657
University of

California Press
www.ucpress.edu
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