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Take Control of Expression!

omplete Control

DUEIBLE AMMALIAN EXPRESSION SYSTEM ‘!"_

Now you can have precise, reliable and controlled mammalian gene expression
with the Complete Control™ inducible mammalian expression system.’
advanced ecdysone-inducible system combines innovative
vector design with the tightest control available to give
you a superior method for modulating expression in
mammalian cells—without the leaky expression and
pleiotropic effects from exogenous inducers that you °
find in other systems.

» Stable receptor cell lines available
to get started quickly

» Optimal expression in a wide
variety of tissues and cell
lines

¢ Induction as high as
1,700-fold

» Specific and precise induction

Check out our web site at
www.stratagene.com for all of the
details on how you can take control of
your experiments today!
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1M Ponasterone A

Double-stable CHO cells were created by first transfecting and selecting for
the pERV receptor vector and then with a pEGSH expression construct
containing the luciferase gene. These cells were induced with various
amounts of ponasterone A and assayed for luciferase activity.
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If you're Clomng PCR products...

European Headquarters: International Toll Free Numbers: Distributors:

Lots of things are fast. Jet planes. Bullet
trains. Sports cars. With TOPO™ TA Cloning®
you can add cloning PCR products to the list.
Superfast Cloning. In just 5 minutes,
TOPO™ TA Cloning®
amplified PCR products right on your

lets you ligate Tag-

bench top. Simply add 1 pl of your PCR
(no clean-up needed!) to the topoiso-
merase I-activated vector, and 5 minutes
later you're ready to transform.

No Extra Steps. TOPO™ TA Cloning* elimi-
nates the need for special primers and
vector preparation. There’s also no post-
PCR modifications. And best of all, there’s
no waiting. With TOPO™ TA Cloning®,

you’ll save an entire day.

pCR*I1-TOPO
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More Recombinants. TOP0™ TA Cloning”
is not just fast-it's efficient. It yields
up to 95% recombinants so you'll easily
find a positive clone.

Think Fast. If you want to clone your
PCR products fast, just call Invitrogen
and order a TOPO™ TA Cloning® Kit. It
comes with your choice of cloning-ready
vector (pCR"2.1-TOPO or pCR*II-TOPO),
competent cells, and other reagents to
optimize your results. So think fast. Order
the TOPO™ TA Cloning” Kit today.
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COVER Pancreatic cell mitochondrion (~2 micrometers in length). This
classic image, captured by pioneering electron microscopist Keith R.
Porter (1912-1997), reveals the organelle’s highly folder inner mem-
brane. Interest in mitochondria, the cell's
invigorated by new discoveries relating to their role in cell death,
human disease, evolution, and energy metabolism (see the special sec-
tion beginning on p. 1475). [Image: K. R. Porter/Photo Researchers, Inc.]
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Another innovative step in sensitive,
robust fluorescent sequencing: the only
fully-optimized terminator chemistry kit

for capillary sequencing.

You've made fluorescence your method of choice for DNA
sequencing: we've just added to your freedom of choice
with the Thermo Sequenase™ Il kit for MegaBACE™.

Direct from the innovators who brought you the original
Thermo Sequenase fluorescent sequencing kits, the new
kit features Thermo Sequenase |l, and offers you the only
fully-optimized terminator chemistry for MegaBACE on
the market today.

This new enzyme is tolerant to higher salt concentration,
allows for even shorter cycling times and has improved
performance with high G-C templates. If you're looking for
better band uniformity, the MegaBACE terminator kit
uses a proprietary buffer mix, combined with Thermo
Sequenase I, to deliver the best results today.

Put your sequencing a Mega step ahead. For more infor-
mation about MegaBACE and other terminator kits, visit
us at www.apbiotech.com/TSIIMegaBACE or call
your local sales representative.
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Publish faster ...

Finish your experiment now, not next week Get publication-quality data every time

} Isolate readyto-use DNA in as litfle as 20 min } Don't waste time on failed DNA preps

}p Eliminate all phenol extractions and ethanol ) Rely on advanced silicagel-membrane technology
precipitations for optimum DNA purity

} Increase throughput with 96-well option } Guarantee results in your downsiream applications

Choose the best kit for your sample Rely on the leader in DNA purification

» Purify DNA from animal and plant tissues, » Choose the proven method used for years by
cells, blood, bacteria, yeast, virus, and more your fellow researchers

» Select from multiple formats — mini, midi, » Call on our worldwide technical support team
maxi, 96-well — for maximum results for information and assistance

Get on the fast track to publication — call us today!
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INCIDENTALLY POROUS

Amorphous solid water (ASW), a meta-
stable phase of water that forms at low
temperatures, is believed to be abundant
in astrophysical environments and has also
attracted attention as a model system for
supercooled liquids. Its formation and
properties depend strongly on deposition
and annealing conditions. Stevenson et al.
(p. 1505) report a new twist: Decreasing
the incident angle at which water mol-
ecules arrive at the surface during growth
to more glancing angles creates a highly
porous material. Discrepancies in density
and surface area measurements in previ-
ous studies may be resolved by these
measurements.

FROM WOBBLES TO WALLOP?

The Yarkovsky effect is a subtle thermal
radiation force that perturbs the orbit of a
spinning object because of its nonuniform
surface temperature. Although it has been
assumed that this effect is negligible for
the orbits of asteroids and planets, orbital
dynamic simulations by Farinella and
Vokrouhlicky (p. 1507) performed on ob-
jects with radii between 1 to 10 kilome-
ters show that the Yarkovsky effect can al-
ter the semimajor axes. Such small per-
turbations may push asteroids into orbits
where other forces initiate larger pertur-
bations that eventually transport aster-
oids into Earth-crossing orbits.

CARBON-BASED QUARTZ

Quartz contains tetrahedra of oxygen
atoms covalently bonded to silicon. lota
et al. (p. 1510) have synthesized a quartz-
like polymorph of carbon dioxide (CO,).
Liquid CO, was laser heated to 1800
kelvin and pressurized in a diamond anvil
cell to 40 gigapascals. The recognition of
a transition of a simple molecular species,
CO,, to an extended, covalently bonded
phase is unexpected and may fundamen-
tally alter ideas about simple molecular
oxide chemistry. The quartzlike CO, may
also have useful applications because of
its high thermal conductivity and high
energy density.

NOW YOU SEEIT ...
Whether the Antarctic and Arctic ice
sheets are actually increasing or decreas-
ing in size remains a subject of debate; it is
also of crucial importance to global cli-
mate change and future sea-level changes.
Altimetry surveys measure the elevation
across the ice sheet and thus capture the
entire volume of the ice sheets at different

times, but such data are limited. For exam-
ple, satellite techniques are useful only for
determining elevations above about 1700
meters. In 1998, Krabill et al. (p. 1522) per-
formed an altimetry survey from aircraft
of the Southern Greenland Ice Sheet,
which resurveyed the same flight lines
flown in a 1993 survey. Comparison of the
two data sets indicates that thinning and
thickening of the ice sheet depends on al-
titude and location, but that the overall
mass balance is negative—the ice sheet is
diminishing.

SHAKE YOUR NANOTUBE
One measure of the mechanical
strength and response of an object is
its resonant frequencies (as exempli-
fied in the resonant failure of the Taco-
ma Narrows Bridge). Poncharal et al.
(p- 1513) have now imaged resonances
of carbon nanotubes. The nanotubes
were mounted in a transmission elec-

il

tron microscope (TEM) so that they
could be charged, and a time-depen-
dent electric field was used to apply an
oscillatory force. The deflections, in-
cluding first and second harmonic res-
onances, could be imaged with the
TEM. The elastic bending moduli de-
creased an order of magnitude as the
tube widths increased from 8 to 40
nanometers. Nanoparticles could be
attached to the end of the nanotube
and their mass determined from the
change in resonant frequency.

LONG-TERM GROWTH
The formation of the continents and the
oxidation of Earth’'s atmosphere both af-
fected the recycling of certain elements
back into the mantle. Hence, the history of
continent formation and atmospheric evo-
lution might be inferred from the accumu-
lation or depletion of these elements in
the mantle over time. Collerson and Kam-
ber (p. 1519) examined thorium, uranium,
and niobium in volcanic rocks believed to
be derived from the mantle since 3.8 bil-
lion years ago. The data imply that conti-

nents grew variably with time and that
Earth's atmosphere became significantly
oxidized about 2.0 billion years ago.

FAULT FINDING

Earthquakes on blind thrust faults, so
named because they do not extend to the
surface, have been responsible for much
recent damage in the Los Angeles area,
but their hazard potential has been diffi-
cult to assess. Shaw and Shearer (p. 1516)
used a new seismic velocity model for the
Los Angeles Basin and data from drill
cores in the region to map the extent of a
major blind thrust fault in the basin. The
fault they found was responsible for the
Whittier Narrows Earthquake in 1986
(magnitude 6.0). The extent of the fault
implies that it could be associated with a
larger earthquake.

A REDUCING PLAN FOR LIFE
Making and breaking bonds to carbon is
central to the chemistry of life. A critical
step in the current scenarios of the evolu-
tion of biomolecules is the replacement of
the ribose 2’-hydroxyl with a hydrogen,
which converts a ribonucleotide into a de-
oxyribonucleotide. Logan et al. {p. 1499)
describe the structure of a class Ill ribonu-
cleotide reductase (RNR}, an enzyme that
uses a glycine-derived free radical to ac-
complish this difficult chemical step. On
the basis of structural homologies to other
RNR classes and to other radical reactions
involving simple metabolites, they propose
that this enzyme may be the closest extant
ancestor of the original reductase.

MIMICKING OXYGEN EVOLUTION
Plants and cyanobacteria generate O,
through photosystem Il at the oxygen-
evolving complex, which contains a cluster
of four manganese (Mn) atoms bridged by
oxygen atoms. Limburg et al. (p. 1524)
have now synthesized a small complex, in
which two Mn atoms are bridged by two
oxygen atoms that mimic O, evolution. Al-
though NaOCl must be used as the oxi-
dant to drive this reaction, labeling studies
show that water is the source of oxygen
atoms in the O, produced.

*JUNK” VEHICLES STILL RUNNING
Most of the sequences composing the hu-
man genome have been termed "“junk”
DNA because these sequences do not en-
code functional genes. Instead, they con-
tain elements such as introns, repeats, and
transposons. Moran et al. (p. 1530; see the
Perspective by Eickbush) have examined

CONTINUED ON PAGE 1415
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Introducing GIBCO BRI THERMOSCRIPT RT-PCR Systems.

THERMOSCRIPT™ RT-PCR Systems, employing a novel avian
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RT-PCR performance, no matter what your need.

THERMOSCRIPT RT-PCR Systems
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and RNA with high GC content, and improve specificity of priming.

« Superior to RNase Ht AMV and M-MLV RTs for cDNA synthesis
at temperatures up to 70°C.

Higher sensitivity

« 100-times better sensitivity than with AMV H* RT.

Higher yield and longer transcripts
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« Amplify RT-PCR targets up to 12 kb.
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SuPERSCRIPT ONE-STEP™ RT-PCR System

Unique combination of SUPERSCRIPT II RNase H™ RT and 7Tag DNA
Polymerase to amplify up to 3.5 kb fragments.

+ Detects 5 to 10 molecules of RNA template.
« Single tube reaction for reduced pipetting and risk of contamination.

THERMOSCRIPT RT-PCR System for First-Strand cDNA Synthesis 11146-016
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the most abundant retrotransposons, the
long interspersed nuclear elements (L1s).
Here, they report that L1s can retrotrans-
pose into transcribed genes, they can mo-
bilize 3’ flanking DNA into new genomic
locations, and they can generate new
genes by exon shuffling. Hence, L1s repre-
sent a vehicle for genome evolution.

STICKING BY MIMICKING
The yeast Candida albicans opportunisti-
cally severely infects some immunocom-
promised patients, and filamentous forms
can embed themselves in host tissue.
Staab et al. (p. 1535) show that a surface
protein of the yeast’s hyphae, Hwp1, can
serve as a substrate for mammalian trans-
glutinases, which cross-link epithelial cell
proteins to create the keratinized barrier
layer. Yeast lacking Hwp1 could not attach
stably to human buccal cells and were less
able to cause systemic candidiasis in mice.

NONLINEAR FISH DYNAMICS

The relation between egg production, lar-
val supply, and recruitment is important
but currently opaque to fisheries assessors
and population ecologists alike. Now
Dixon et al. (p. 1528), using biological and
physical oceanographic time series,
demonstrate a distinct nonlinear signature
in the larval record of an Australian reef
fish and identify wind turbulence as a criti-
cal nonlinear factor affecting larval sur-
vival. This case study illustrates how the
use of nonlinear techniques and a top-
down systems approach can shed light on
a natural system.

REVEALING ROTE'S

ROOTS
One popular method for learning new
facts is to use repetition to increase fa-
miliarity; another is to use an aide-mé-
moire, where something familiar is asso-

ciated with the new item, like a string
tied around the finger. The expected neu-
ral correlates of these methods are that
brain-processing effort would diminish as
the fact became familiar and that brain
processing in two regions would become
more tightly connected as the associa-
tion was learned. Biichel et al. (p. 1538)
used functional brain imaging to find
both of these correlates and to observe
that the rate of learning was reflected in
the increase of connection strength.

MAKING PLANTS

GROW
Cell proliferation is one of the responses
to the plant hormone cytokinin. Riou-
Khamlichi et al. (p. 1541) found that cy-
clin D3 is part of the early molecular re-
sponse to cytokinin. Thus, development
and senescence, phases that are coordi-
nately regulated by hormonal control of
cellular proliferation, may both depend
on cyclin D3.

ESCHEWING THE FAT

Can animals eat a high-fat diet and still
resist weight gain and loss of sensitivity
to insulin? Elchebly et al. (p. 1544; see the
news story by Ferber) report that mice in
which the gene encoding protein tyrosine
phosphatase—1B (PTP-1B) has been dis-
rupted can indeed do so. PTP-1B inhibits
insulin signaling, possibly by dephospho-
rylating the insulin receptor. Mice lacking
the phosphatase had enhanced insulin
sensitivity in muscle and liver but not in
adipose tissue. When fed a diet high in fat,
mice heterozygous for the disrupted allele
and those completely lacking PTP-1B
were both resistant to weight gain and
protected from loss of insulin sensitivity.
PTP-1B, thus, may represent an effective
target in the development of therapies for
obesity and type 2 diabetes.

TECHNICAL COMMENT SUMMARIES

Polarized Stellar
Light

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/283/5407/1415a

J. Bailey et al. (Reports, 31 July, p. 672) stated that “circular polarization at shorter wave-
lengths might have been important in inducing chiral asymmetry in interstellar organic
molecules that could [have been] subsequently delivered to the early Earth by comets,

interplanetary dust particles, or meteors.”

E. Rubenstein et al. comment that circular polarization can also occur in high-fre-
quency radiation that is "emitted along the axis parallel to the magnetic field.” They
state that “optical synchrotron radiation from the Crab Nebula has been observed ...
[and] circularly polarized ultraviolet synchrotron radiation must also be present.”

In response, Bailey states that the situation described in the comment is correct
“only for low electron energies ... In the highly relativistic case (synchrotron radiation),
relativistic beaming means that radiation is not emitted parallel to the magnetic field.”
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Announcing chemdex.com
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Biological and Chemical Reagents.
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pursuing your research. When you purchase your
reagents through chemdex.com, you get:

¢ The world’s largest source of biological and chemical
reagents for life science research

¢ Ordering with the click of a mouse—in a secure
environment

e The suppliers you know—and trust

¢ A powerful, precision search engine to quickly
find what you need

Purchase your reagents faster. Easier. ONLINE.
At www.chemdex.com.

Z

chemdex.com

Search less.
Discover more.

Chemdex Corporation * 3950 Fabian Way, Palo Alto, CA 94303 » 650-813-0300
© 1999 Chemdex Corporation. Chemdex is a registered trademark of Chemdex Corporation.

Circle No. 21 on Readers’ Service Card



Sciéiice

EDITOR-IN-CHIEF
Floyd E. Bloom

EDITOR
Ellis Rubinstein

MANAGING EDITOR
Monica M. Bradford

EDITORIAL
DEPUTY MANAGING EDITOR: Richard B. Gallagher (Biological Sci-
ences), R. Brooks Hanson (Physical Sciences), Katrina L. Kelner
(Compass); supervISORY SENIOR EDITORs Linda ). Miller, Phillip D.
Szuromi; senior ebiors Gilbert J. Chin, Pamela J. Hines, Barbara
Jasny, Paula A. Kiberstis, L. Bryan Ray; AssocIATE eniTors Lisa D.
Chong, Beverly A. Purnell, Linda R. Rowan; eoiTorIAL supporT Can-
dace Gallery, Amy Herda, Carolyn Kyle, Elise Laffman, Patricia
M. Moore, Anita Wynn; ADMINISTRATIVE SUPPORT Sylvia Kihara
SCIENCE's COMPASS

SENIOR EDITORS/PERSPECTIVES Orla Smith, Julia Uppenbrink; associ-
ATE BOOK REVIEW EDITOR Sherman J. Suter; CONTRIBUTING EDITORS
Kevin Ahern, Richard Peters, Robert Sikorski, David F. Voss;

PUBLICATION ASsISTANTS Brent Gendleman, Jeffrey Hearn; INFoRr-
MATION SPECIALIST Janet Kegg; LETTERS AND TECHNICAL COMMENTS: EDI-
Tor Christine Gilbert; AssocIATE EDITOR Steven S. Lapham; pusLicA-
TION AssisTANT Charlene King
NEWS
News EDITOR Colin Norman; reaTures epiror Tim Appenzeller;
DEPUTY NEWs EDITORs Elizabeth Culotta (contributing editor),
Jean Marx, Jeffrey Mervis, Richard Stone; NEws wriTers Martin
Enserink, Michael Hagmann (intern), Constance Holden,
Jocelyn Kaiser, Richard A. Kerr, David Kestenbaum, Andrew
Lawler, David Malakoff, Eliot Marshall, Elizabeth Pennisi,
Robert F. Service, Gretchen Vogel BUREAUS: BERKELEY, CA Marcia
Barinaga (contributing correspondent); saN piEGo, cA Jon
Cohen; cHicaco, IL James Glanz; copy epitors Linda B. Felaco,
Daniel T. Helgerman; CONTRIBUTING CORRESPONDENTS Barry A.
Cipra, Ann Gibbons, Charles C. Mann, Anne Simon Moffat,
Virginia Morell, Evelyn Strauss, Gary Taubes, Ingrid Wickel-
gren; ADMINISTRATIVE SUPPORT Scherraine Mack, Fannie Groom
EDITING AND PROOFREADING
DIRECTOR Dawn McCoy; supervisor Cara Tate; SENIOR COPY EDITORS
Cay Butler, Harry Jach, Barbara Ordway, Christine M. Pearce;
copy epiTors Jeffrey E. Cook, Etta Kavanagh, Jason Llewellyn,
Joshua Marcy; copy pesk Joi S. Granger, Monique Martineau,
Ellen E. Murphy, Beverly Shields; AssisTanT Kathy Libal
PRODUCTION
DIRECTOR James Landry; MANAGER Wendy K. Shank; AssISTANT
MANAGER Lizabeth A. Harman; associates Vicki J. Jorgensen,
Tara L. Kelly, Jessica K. Moshell, Rebecca Thomas

ART
DESIGN DIRECTOR Amy Decker Henry; ART piRecTor C. Faber Smith;
ASSOCIATE ART DIRECTOR Elizabeth Carroll; ScIENTIFIC ILLUSTRATOR
Katharine Sutliff; GrapHICS Associates Holly Bishop, Preston
Morrighan, Darcel Pugh, Patricia M. Riehn; PHOTO RESEARCHER
Leslie Blizard

SCIENCE INTERNATIONAL
EUROPE
EDITORIAL: OFFICE HEAD Richard B. Gallagher; AssocIATE EDITORS
Stella M. Hurtley, lan S. Osborne, Peter Stern; eDITORIAL
AssocIATE Belinda Holden; sCIENCE's COMPASS: SENIOR EDITOR/PER-
specTIvEs Julia Uppenbrink; News: epitor Daniel Clery; conTriBuT-
ING CORRESPONDENTS Michael Balter (Paris) Robert Koenig (Bern);
SCIENCE'S NEXT WAVE, UK EDITOR: John MacFarlane; ADMINISTRATIVE
suPPORT Janet Mumford, Liz Ellis
ASIA

JAPAN NEWS BUREAU: Dennis Normile (contributing correspon-
dent); CHINA REPRESENTATIVE Hao Xin; Pallava Bagla (contributing
correspondent, India)

SCIENCENOW: www.sciencenow.org
ebiTor Erik Stokstad

SCIENCE'S NEXT WAVE: www.nextwave.org
MANAGING EDITOR Wendy Yee; seNior EpiTor Nicole Ruediger
WRITER Melissa Mertl; cANADA Epitor Charles Boulakia; Assis-
TANT Suzanne Moore

PUBLISHER
Richard S. Nicholson

ASSOCIATE PUBLISHER
Beth Rosner

MEMBERSHIP/CIRCULATION DIRECTOR
Michael Spinella

MEMBERSHIP/CIRCULATION

SUBSCRIPTION SERVICES: 202-326-6417
DEPUTY DIRECTOR Marlene Zendell; MEMBER SERVICES: MANAGER
Michael Lung; supervisor Mary Curry; REPRESENTATIVES Laurie
Baker, Pat Butler, Christine Ford, Mari Pope, Jantell Smith;
MARKETING: MANAGER Scott Oser; cOORDINATOR Lauri Sirois; eu-
ROPE MANAGER Jane Pennington; associaTe Ruth Jackson; Re-
SEARCH: MANAGER Renuka Chander; BUSINESS AND FINANCE: MAN-
Acer Dwight Theall; AssisTANT Susan Maxim; cOMPUTER SPE-
ciaLsT Charles Munson

FINANCE AND ADVERTISING

BUSINESS AND FINANCE: BUSINESS MANAGER Deborah Rivera-
Wienhold; seNIor ANALYST Randy Yi; FINANCIAL ANALYST Lisa
Donovan RIGHTS AND PERMISSIONS: AsSOCIATE Lincoln Richman;
AssISTANT Emilie David MARKETING: DIRECTOR John Meyers; As-
sociATes Allison Pritchard, Chris Harbaugh ELECTRONIC MEDIA:
MANAGER David Gillikin; coMpuTer speciaLIsT Wendy Green;
PRODUCTION ASSOCIATES Mark Croatti, Ellen McGuire

PRODUCT ADVERTISING

NATIONAL SALES MANAGER NORTHEAST AND E. CANADA Richard Teeling:
973-904-9774, FAX 973-904-9701 « MIDWEST/ SOUTHEAST Eliza-
beth Mosko: 773-665-1150, FAX 773-665-2129 + wesT
coAsT/W. cANADA Neil Boylan: 415-673-9265, FAX 415-673-
9267 + MID ATLANTIC AND U.S.INSIDE SALES Christopher Breslin: 202-
326-6544, FAX 202-682-0816 * INTERNET sALEs Laura Tellez
202-326-6599, FAX 202-682-0816 UK/SCANDINAVIA/FRANCE/
ITALY/BELGIUM/NETHERLANDS Andrew Davies: (44) 7-071-226-216,
FAX (44) 7-071-226-233 * GERMANY/SWITZERLAND/AUSTRIA Tracey
Peers: (44) 1-260-297-530, FAX (44) 1-260-271-022 japan
Mashy Yoshikawa: (81) 3-3235-5961, FAX (81) 3-3235-5852
TRAFFIC MANAGER Carol Maddox; saLes AssociaTes Sheila Myers,
Sandra Walls; ADMINISTRATIVE SUPPORT Jessica Tierney

RECRUITMENT ADVERTISING

SALES AND PRODUCTION OPERATIONS MANAGER Terri Seiter Azie us.
SALES MANAGER Gabrielle Boguslawski: 718-491-1607, FAX 202-
289-6742; sALes sUPERVISOR Daryl Anderson; SALES REPRESENTATIVES
Troy Benitez, Beth Dwyer, Bren Peters-Minnis, Kristin West-
apher; assisTanTs Erika Bryant, Kathleen Clark; Christina Geiger
PRODUCTION: SENIOR ASSOCIATE Jennifer Rankin; AssociaTe Elizabeth
Lenox copy eDITOR/PROOFREADER Chris Filiatreau U.K./EUROPE: SALES
MANAGER Debbie Cummings; saLes execuTive Sabine Lenud; Assis-
TaNT Elisabeth Py: (44) 1-223-326-5000, FAX (44) 1-223-326-
532 AUSTRALIA/NEW ZEALAND: Keith Sandell: (61) 02-9922-2977,
FAX (61) 02-9922-1100 japaN: Mashy Yoshikawa: (81) 3-
3235-5961, FAX (81) 3-3235-5852

AAAS BOARD OF DIRECTORS
RETIRING PRESIDENT, CHAIR M. R. C, Greenwood
PRESIDENT Stephen Jay Gould
PRESIDENT-ELECT Mary Lowe Good
TReASURER William T. Golden
EXECUTIVE OFFICER Richard S. Nicholson

Lewis M. Branscomb; Robert D. Goldman; Alice S. Huang;
Sheila Jasanoff; Sally Gregory Kohlstedt; Marcia C. Linn;
Neena B. Schwartz; David E. Shaw

Published by the American Association for the Advancement of Sci-
ence (AAAS), Science serves its readers as a forum for the presentation
and discussion of important issues related to the advancement of sci-
ence, including the presentation of minority or conflicting points of view,
rather than by publishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—including editori-
als, news and comment, and book reviews—are signed and reflect the in-
dividual views of the authors and not official points of view adopted by
the AAAS or the institutions with which the authors are affiliated.

The American Association for the Advancement of Science was found-
ed in 1848 and incorporated in 1874. Its objectives are to further the
work of scientists, to facilitate cooperation among them, to foster sci-
entific freedom and responsibility, to improve the effectiveness of sci-
ence in the promotion of human welfare, to advance education in sci-
ence, and to increase public understanding and appreciation of the im-
portance and promise of the methods of science in human progress.

DEPUTY EDITORS

Philip H. Abelson (Engineering and Applied Sciences); John |. Brauman (Physical Sciences); Thomas R. Cech (Biological Sciences)

BOARD OF REVIEWING EDITORS

Frederick W. Alt

Children's Hospital, Boston
Don L. Anderson

California institute of

Technology
Michael Ashburner

University of Cambridge
frank S. Bates

Univ. of Minnesota, Minneapolis
Stephen J. Benkovic

Pennsylvania State University
Alan Bernstein

Mount Sinai Hospital, Toronto
Michael ). Bevan

University of Washington, Seattle
Seth Blair

University of Wisconsin, Madison
David E. Bloom

Harvard Institute for

International Development
Piet Borst

The Netherlands Cancer Institute
Henry R. Bourne

Univ. of California, San Francisco
James J. Bull

University of Texas at Austin
Kathryn Calame

Columbia Univ, College of

Physicians & Surgeons
Dennis W, Choi

Washington Univ. School of

Medicine, St. Louis
Joanne Chory

The Salk institute

1418

David Clapham
Children's Hospital, Boston
Adrienne E. Clarke
University of Melbourne, Parkville
F. Fleming Crim
University of Wisconsin, Madison
Paul J. Crutzen
Max-Planck-Institut fiir Chemie
James E. Dahlberg
University of Wisconsin Medical
School, Madison
Robert Desimone
National Institute of Mental
Health, NIH
Hans Eklund
Swedish Univ. of Agricultural
Sciences, Uppsala
Paul T, Englund
Johns Hopkins University
School of Medicine
G. Ertl
Max-Planck-Gesellschaft
Richard G. Fairbanks
Lamont-Doherty Earth
Observatory
Douglas T. Fearon
University of Cambridge
Harry A, Fozzard
The University of Chicago
Roger I. M. Glass
Centers for Disease Control
Peter N. Goodfellow
SmithKline Beecham, UK
Jack F. Greenblatt
University of Toronto

Peter Gruss
Max Planck institute of
Biophysical Chemistry
Philip C. Hanawalt
Stanford University
Paul Harvey
University of Oxford
M. P. Hassell
Imperial College at Silwood Park
Nobutaka Hirokawa
University of Tokyo
Tasuku Honjo
Kyoto University
Susan D. Iversen
University of Oxford
Eric F. Johnson
The Scripps Research Institute
Hans Kende
Michigan State University
Elliott Kieff
Harvard University
Jeffrey T. Kiehl
National Center for Atmospheric
Research, Boulder
Judith Kimble
University of Wisconsin, Madison
Stephen M, Kosslyn
Harvard University
Michael LaBarbera
The University of Chicago
Antonio Lanzavecchia
Basel Institute for immunology
Nicole Le Douarin
Institut d'Embryologie Cellu-
laire et Moléculaire du CNRS

Norman L. Letvin
Beth Israel Hospital, Boston
Harvey F. Lodish
Whitehead Institute for
Biomedical Research
Richard Losick
Harvard University
Seth Marder
University of Arizona
Diane Mathis
institut de Chimie Biologique,
Strasbourg
Susan K. McConnell
Stanford University
Anthony R. Means
Duke University Medical Center
Stanley Meizel
University of California, Davis
Douglas A, Melton
Harvard University
Andrew Murray
Univ., of California, San Francisco
Elizabeth G. Nabel
The Univ. of Michigan Medical Center
Shigetada Nakanishi
Kyoto University
Kim Nasmyth
Research Institute of Molecular
Pathology, Vienna
Roger A. Nicoll
Univ. of California, San Francisco
Staffan Normark
Swedish Institute for Infectious
Disease Control
Kiyotaka Okada
Kyoto University

Bert W. O'Malley
Baylor College of Medicine
Roy R. Parker
University of Arizona, Tucson
Stuart L. Pimm
The Univ. of Tennessee, Knoxville
Yeshayau Pocker
Univ. of Washington, Seattle
Martin Raff
University College London
Douglas C. Rees
California Institute of Technology
T.M. Rice
ETH-Hénggerberg, Ziirich
David C. Rubie
Universitat Bayreuth
Erkki Ruoslahti
The Burnham Institute, CA
Gottfried Schatz
Biozentrum, Basel
Jozef Schell
Max-Planck-Institut fir Zuch-
tungforschung
Ronald H. Schwartz
National Institute of Allergy
and [nfectious Diseases, NIH
Terrence J. Sejnowski
The Salk Institute
Christopher R. Somerville
Carnegie Institute of Washington,
Stanford, CA
Michael P. Stryker
Univ. of California, San Francisco
Cliff Tabin
Harvard Medical School
John Jen Tai

5MARCH 1999 VOL 283 SCIENCE www.sciencemag.org

National Taiwan University
Tomoyuki Takahashi

University of Tokyo
Masatoshi Takeichi

Kyoto University
Keiji Tanaka

RIKEN Institute
David Tilman

Univ. of Minnesota, St. Paul
Robert T. N.Tjian

Univ. of California, Berkeley
Yoshinori Tokura

University of Tokyo
Derek van der Kooy

University of Toronto
Geerat |. Vermeij

University of California, Davis
Bert Vogelstein

Johns Hopkins Oncology Center
Gerhard Wegner

Max-Planck-Institut fiir

Polymerforschung
Arthur Weiss

Univ. of California, San Francisco
ZenaWerb

Univ. of California, San Francisco
Ceorge M, Whitesides

Harvard University
lan A.Wilson

The Scripps Research Institute
Alan P. Wolffe

National Institute of Child Health

and Human Development, NIH
Martin Zatz

National Institute of Mental

Health, NIH



ecjmplogy B 2 B oA B renss’

¥

‘ | Plate: Image of NIH 373 transfected with green fluorescent protein (GFP).
with B-Gal

e A -/ QR Oeotureom GHG. 1
Finally, a transfection reagent that makes you smile, every time!

Infroducing [
™ . 100% Reagent |

GenePORTER™ ranstection Reagent & 2% B e

GenePORTER™ reagent, which incorporates direct hydrophilic - 2 gg: o

conjugation (DHC) technology’, is the latest innovation from 3 o 60,; |

the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene ; S 509, . 5

Therapy Systems are so confident as to the performance of our > 409 .

product, we stand behind it with a double-your-satisfaction guarantee' | © 8 30% [ B

on cell types listed. In a variety of cell lines, GenePORTER reagent 2 Pk - L

consistently delivers higher levels of transfection than any other 10°/g o

commercially available product. Without compromising transfection BHK-21 CV-1  HelaS3 NIH3T3  Jurkat

efficiency, this robust reagent performs in a wide range of conditions, Cell Type

including different ratios of plasmid and reagent. GenePORTER The B-Gal encoding plasmid was delivered into cells using GenePORTER and

reagent is easy to use and does not require enhancers or special competitor's transfection reagents. Each manufacturers protocol was followed. B-Gal

handling of cells, saving time, cost, and reagents. Order expression was measured 48 hours after transfection by a colorimetric assay.

GenePORTER reagent today. The results will make you smile.

fect Wpest * Patents pending.
Trans ed Cell 1 If you do not get better transfection results following our

Hela S3 BHK-21 P kit purchase price will be refunded or double-the-kit
" 203 CHO-K1 price will be applied to your GTS, Inc. account toward future
GenePORTER™ 75 reactions » T201007 Jurkat oV purchases. Offer valid in USA only and ends 3/31/99. Guarantee
Reagent 750 reactions « T201075 B16-FO cOs-7 offer is limited to one T201007 or T201015 kit per customer.
PC-12 .
To Order: 888-428-0558 — m———
ternationa tributor
Fax: 6'9'587-.'499 nterna |om Istriputers
Australia - ASTRAL +61-2-9540-2055 Austria - BIO-TRADE +43 1 889 18 19
10190 Telesis Court Denmark, Finland, Norway, Sweden « KEBO Lab +45 8 621 35 07 France »
San Diego, CA 92121, USA OZYME +1.30 85 82 92 Germany - Biozym Diagnostik GmbH +49 5152-9020
For the complete product list Italy - Duotech +39 02 3310 6630 Japen, Rep. of China, Korea + Funakoshi +81
Gene Therapy Systems check out the GTS Website @ 35684 1622 Switzeriand + Axon Lab AG +41 56 484 80 80 Taiwan « PROech,
“bhe arl of ennovalion” hiip:/ /www,genethempysystems,com Lid. 886-2-23810844 United Kingdom ¢ Lifescreen LTD. +44 0 1923 241515

\ Circle No. 57 on Readers’ Service Card



Announcing

§CIoneticS°N0rmal Human
Cryopreserved
Hepatocytes!

Applications:
* Drug Metabolism Testing  ® Basic Research
¢ Toxicology Studies ¢ Transfection

¢ Drug Discovery

Hepatocyte Features:

* Available Cryopreserved or Plated
* Serologically Negative for Hepatitis B and C, and Syphilis
* Multiple Lots Available, Expressing Various Enzyme Profiles
* Available with Clonetics Hepatocyte Culture Medium (HCM™)
* Tested for P450 Enzyme Activity after 4-5 Days of Culture
- CYP1A1/1A2 (EROD; induced w/3-Methylcholanthrene)
- CYP3A4 (Induced w/Rifampicin)
- CYP2C9 (Basal Activity)
- ECOD

* Uncoupled Phase II
7-Hydroxycoumarin
conjugation

* Albumin Expression

ECOD Activity oF NorMaL HuMAN

CryopPreSERVED HePATOCYTES OVER TIME
8000

A

Albumin Staining: after 1 day of culture. 70001

ACCUMULATION OF
7-HYDROXYCOUMARIN
ARBITRARY FLUORESCENCE UNITS

Human Hepatocytes plated on collagen in HCM.
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Color Digital and 12 Bit T e,

High Sensitivity Monochrome. ..
Still Made Easy !

O

Infroducing.. . .

The new SPOT-2 cooled CCD digital camera com-
bines the spectacular color imaging capabilities of
the original SPOT camera with the ability to slide a
dual position color filter out of the light path for

monochrome image acquisition. This greatly
reduces the exposure times and ease of focusing

for low light level images.

DiAGNGSTIC

SPOT & SPOT-2
Software Fealures

W Easily switch from 8 or 12 bit monochrome
to 24 or 36 bit color image acquisition ® Derive
true, non-interpolated colors from the 1.4 million
pixel array using 3-shot digital technology
B Includes auto and manual image acquisition,
post picture editing, image merging, database
archiving, measurement module and Twain driver

® Windows 95/98, Windows NT

and MAC compatible

Our digital cameras
deliver much more at an
affordable price!

SPOT. . . The first cooled CCD color digital camera designed specifically for microscopes

To ingquire about our fomily of SPOT cameras, please contact us or visit our website at www.diaginc.com
Phone: 810-731-6000 Fox: 810-731-6469 E-mail: info@diaginc.com
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Within budget. Without compromise.

The New GeneAmp®
PCR Systerm 9700

Until now, deciding on the best thermal cycler
for your lab often meant choosing between
superior performance and affordability.

Exceptional value  ? g Not any more.

Because now, there’s an entirely new
thermal cycler that gives you more of what
you're looking for.

That thermal eycler is the GeneAmp®

3 PCR System 9700.
Small footprint - T i The GeneAmp PCR System 9700 com-
(1.3 square feet of ot : bines the proven quality and reliability
bench spa ce) L i of the GeneAmp PCR System 9600

with unprecedented performance,

the versatility of interchangeable
sample blocks and a graphical

user interface that streamlines

operation.
Interchangeable P
But perhaps the most

.\'”f”l}n’l' h[“f'/\l-\'
: attractive feature of the

GeneAmp PCR System
9700 is that it packs all
of this into one com-

pact instrument that
Fast, uniform _ 7 fits easily on your
heating and cooling — o2 W %< B o lab bench—and into
j -7 your budget.

Find out how the

GeneAmp PCR System

9700 makes choosing
Easy, intuitive RS ' = the right thermal cycler easier
programming - e than ever. In the U.S., call PE Applied

Biosystems at 1-800-345-5224. Outside the U.S.,
contact your local sales representative. Or visit
us on the Internet at www.thermaleycler.com.

~E Applied Biosystems

Eurape Langen, Germany Tel: 49 (0)6103 708 301 Fax: 49 (0)6103 708 310
Japan Tokyo, Japan Tel: (047) 380-8500 Fax: (047) 380-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax. 52-5-593-6223
‘ al I Australia Melbourne, Australia Tel; 1 800 033 747 Fax 613 9212-8502

Perkin-Elmer PCR reagents are developed e
- - == and manufactured by Roche Molecular Systems, Inc < Roche »
Branchburg, New Jersey, US.A Fa

5 The PCR process is covered by patents owned by Hoffmann-La Roche, Inc
t o O rd e r l ’\0 and F. Hoffmann-La Roche Lid. Perkin-Eimer s a registered trademark and
RUUVE  PE Applied Biosystems, PE. and Applied Biosystems are trademarks of The

Perkin-Eimer Corporation. GenaAmp is a registered trademark of Roche
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Statistical Solutions | ST

StatSoft offers the largest selection of general and spec
graphical methods in a single software package. .
dented record of recognition by users and reviewers
its unmatched power and comprehensiveness, it is 2
designed to meet the most basic needs as well as the

STATISTICA provides a large library of advanced and special
open architecture, and includes a powerful development
TICA BASIC). .
Quick STATISTICA is available as a subset of STATISTICA, offe ' i Ei} ora

statistics with full graphical capabilities. & N E ' " F 3 et
More specialized tools such as STATISTICA Neural Networks, / - - — e

Industrial/SPC Solutions

StatSoft offers a wide selection of products for quality control
applications, including:

STATISTICA Quality Control Charts offers real-time
ized database, single and enterprise, multi-user SPC op

STATISTICA Process Analysis includes gage
(R&R), sampling plans, and more.

STATISTICA Design ofﬂxpeﬂmuu (DOE) includes

and many other unique,

These and other QC/SPC products mﬂsblelnsm'gle-
prise, see below) versions offer the most flexible m
for your quality control and improvement needs.
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StatSoft provides reliable, high performance tools for
and management of large amounts of data. Customized
also available.

STATISTICA Enterprise-wide System (SENS) is a gre
STATISTICA fully integrated with a powerful central data

an efficient general interface to enterprise-wide
for collaborative work (extensive groupware

STATISTICA Enterprise-wide SPC System M) s an inte;
user software package that provides complebe SPC. W

functionality for enterprise installations. SEWSS i
provides all tools necmrytopmcessandmm _ ﬂnﬁ
and coordinate the work of multiple operators, QC er

STATISTICA has received the hi
EVERY comparative review of statis
software in which it was featured,
first release in 1993. ey ug
Interactive WEB site: |

[T www.statsoft.com 4

/A StatSoft

2300 East 14th Street * Tulsa, OK 74104 « USA
StatSoft GmbH (Hamburg, Germany), ph: +43-40-468866-0, ;
StatSaft Polska Sp. z 0.0. (Krakow, Poland), ph: m-ﬂﬁ
StatSoft Pacific Pty Ltd. (Melbourne, Australia), ph: +613-9521
StatSott Japan Inc. (Tokyo, Japan), ph: +813-3667- fax: +!
StatSoft Scandinavia AB (Uppsala, Sweden), ph: +46-

StatSoft Netherlands (Groningen,
StatSoft Brazil Ltda. (Sao Paule, Brazil), ph: +55-ﬂ 88,
StatSoft Southern Africa (Pty) Ltd. (Midrand, South lﬁﬁl 2

STATISTICA and StatSoft are wademarks of Swmiiaft, inc. 4 ;l’-“




“An INVALUABLE addition to any
word-processing software
used for scientific
publications.”

SCIENCE, 3 July 1998

“INDISPENSABLE companion

for researchers, teachers, clinicians
and communicators of all stripes.”
and many university library catalogs from

within EndNote.

...Bib’iographies Made Easym e Transfer your results directly into your

EndNote database!

ONLINE SEARCH TOOL
® Access and search more than 100 remote

bibliographic databases such as MEDLINE

REFERENCE DATABASE

¢ Create an unlimited number of EndNote
databases.

e Store abstracts, keywords, and notes.

® Link to full-text articles on the Web.
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Argas, B K Matthews, Jowrmal of Palecmiciogy 17, 115-127 (1991).
Tumbscuss, Journal of Faisonclogy 78, 11.15 (1917),
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1-STEP BIBLIOGRAPHY MAKER

® Create 1-step bibliographies™ from within
Microsoft Word (Mac and Win) and
WordPerfect (Win).

® Insert citations and format bibliographies
without leaving your word processor.

¢ Includes more than 300 bibli-
ographic styles (e.g , APA,
Science, Nature).

Compatible with most
Windows and
Macintosh computers.

SOFTWARE INC.
DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! The EndNote Company
Australia (+61) 66.58.3874 France/Switzerland (+33) (0} 1.42.46.00.42 Germany (+49) (0) 69.970841.11 Japan (+81) 3.3502.6472 800 Jones Street Berkeley California 94710 usa

Baltic nations/Scandinavia/Russia (+46) 481.511.23 UK/Ireland (+44) (o) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592

© Copyright 1998 Niles Software, Inc. EndNote is a registered trademark of Niles Software, Inc. All trademarks are the property of emAIL info@niles.com http://www.niles.com
their respective companies.
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the best way to order oligos in large volume

Order as few as 24 oligos Your-Way
and IDT will load them any way you wish,
including these standard options:

Plate wells loaded with 100% of the synthesis yield

Plate wells loaded with a fixed quantity of oligo

Fixed quantity per well with remainder of yield in labeled tubes.

Forward and reverse primers in fixed amounts loaded
together in wells.

Forward and reverse primers in fixed amounts loaded
together in wells with the remainder of yield in labeled tubes.

Duplicate custom plates

-Way
96-WELL PLATES

INTRODUCING

Your-Way 96-Well Plates
Custom Loaded with Your
Oligos and Shipped in 2-5 Days
-..Only from IDT

We’'ll Load Your Plate Your-Way

IDT's Your-Way 96-well plates are customized to
best meet your research needs. Single oligos or a
mixture of forward and reverse primers can be loaded
into each well exactly the way you want it.

We’ll Set Up the Concentration Your-Way
A fixed quantity of oligo can be supplied in each well,
measured in ODs, nanomoles or micrograms.

We’ll Do the Documentation Your-Way
Your order will come with a specification sheet
tailored to your needs, in printed form, on a diskette
or as an e-mail attachment in a spreadsheet file.

Each Time You Order Your-Way,
You Save Time and Money

CALL OR CLICK TODAY

For Details & Pricing:
1-800-328-2661
www.idtdna.com

O XCRT
INTEGRATED DNA TECHNOLOGIES, INC.
1710 Commercial Park, Coralville, IA 52241
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Now, the company
that revolutionized DNA

seguencing

PR TR

BrAmTE

In the 80's, United States Biochemical Corporation made DNA sequencing history with
the introduction of Sequenase” Now we're making history again with the introduction of a
new company — USB” And we're introducing a way of doing business that focuses on
delivering truly personalized customer service. Unsurpassed biochemical and molecular
biology expertise. Premier products. And absolute attention to quality in every respect.



has re-invented a

revolutionary

We invite you to learn more about USB and our line of manual DNA sequencing gﬁ?ﬁﬁﬁﬁ?ﬁ;ﬁf
systems, ultrapure biochemicals and superior molecular biology enzymes. Visit us

at www.usbweb.com. Or call 1-800-321-9322. (For your authorized USB distributor 6\ b
outside the United States, call your local Amersham Pharmacia Biotech Office.) @ US ,
USB. We believe it's time for a great small biotech company.
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CE.RTE.S.

CERIES. RESEARCH

SUPPORT AWARD
250 000 FF

THE EPIDERMAL AND SENSORY
RESEARCH AND INVESTIGATION CENTER
(CENTRE DE RECHERCHES
ET INVESTIGATIONS EPIDERMIQUES
ET SENSORIELLES - CERIES).

is an autonomous research center based in Paris, France
and funded by CHAN E L to perform and encourage
research on the physiology and biology of healthy skin.
In addition to conducting its own independent research,
the CERIES. is funding an annual Award.

s

PHYSIOLOGY OR BIOLOGY OF HEALTHY
SKIN AND/OR ITS REACTIONS
TO ENVIRONMENTAL FACTORS.

The CERIES. Research Support Award is intended to
honor and support a dermatologic researcher with a
proven track record in fundamental or clinical
research work on the physiology or biology of
healthy skin, for a one year period.

The awardee will be selected by an international jury
consisting of the members of the Scientific Advisory Board
of the CERLES.

In 1998, the CER.LE.S. Award went to Pr. Jean Krutmann
(the role of ceramides in UV-A radiation induced
signal transduction in human skin cells) and, in 1997, to
Pr. Jens-Michael Schrder (requlation of the production
of antibiotic peptides in the epidermis).

-

S

B

Deadline for applications: July 6, 1999

Requests for applications forms must be addressed to:
CERIES. Research Support Award

t/lo CHANEL, 9, West 57th Street, New York 10019
Tel: 212 688 5055 - Fax: 212 752 1851

Award will be granted without regard to sex, sexual orientation, age,
race, religion, national origin, creed, disability, marital or veterans status.

Copy Rats

i L
Circle No. 22 on Readers’ Service Card

Circle No. 57 on Readers’ Service Card

MAMMALIAN GENOTYPING SERVICE
Sponsored by the
National Heart, Lung, and Blood Institute
National Institutes of Health

The Mammalian Genotyping Service is funded by the National Heart,
Lung, and Blood Institute to assist in linkage mapping of genes
which cause or influence disease. Genotyping is carried out using
short tandem repeat polymorphisms at Marshfield, Wisconsin under
the direction of Dr. James Weber. Capacity of the Service is
currently about 5,000,000 genotypes (DNA samples times
polymorphic markers) per year and growing. Although the Service
was initially established for genetic projects dealing with heart, lung,
and blood diseases, the Mammalian Genotyping Service will now
consider all meritorious applications.

To ensure that the most promising projects are undertaken,
investigators must submit brief applications that are evaluated by a
scientific advisory panel. At this time, only projects involving human,
mice or rat samples, and only projects with 2 10,000 genotypes,
will be considered. There are no genotyping fees for approved
projects. Application deadlines are every six months.

Upcoming Application Deadlines
March 31, 1999
September 30, 1999
For Application Instructions and additional information see:

http://www.marshmed.org/genetics

or contact:

Beth Busscher, Center for Medical Genetics
Marshfield Medical Research Foundation
1000 N. Oak Avenue
Marshfield, Wl 54449
PHONE: (715) 389-3525 FAX: (715) 389-5757
EMAIL: busscheb@mfldclin.edu
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BRING
YOUR RESEARCH
TO A COMPLETE
STANDSTILL

Whether you're imaging individual atoms with an AFM
or measuring voltage across a cell wall, there’s no tolerance
for vibration. That's why we've created
TMC’s 63-500 Series High Performance
Lab Tables. Rugged construction and state-
of-the-art work surfaces assure precise,

accurate results in diverse applications.
And our patented Gimbal Piston” isolation system brings both
horizontal and vertical vibration isolation

down to extremely low

input levels. Choose
the standard stain-
less steel laminated top,
or the new CleanTop II",
with our patented, spill-
proof design. But choose
TMC, for lab tables that
won't make waves.

High
Performance
Lab Table

| LeveLiNG FeET FOR
UNEVEN FLOORS

Technical Manufacturing Corporation

15 Centennial Drive
Peabody, MA 01960 USA
Tel: 978-532-6330, 800-542-9725
Fax: 978-531-8682
e-mail: sales@techmfg.com
www.techmfg.com

VIBRATION SOLUTIONS WORLDWIDE

Dramatic Drop Shown
in Number of
Aftican American &
Hispanic Graduate
Science Students

The number of first-year graduate
enrollments of African Americans in
the science and engineering fields
dropped more than 20 percent between
1996 and 1997, according to a report
released by the American Association
for the Advancement of Science. The
number of Hispanic American entering
graduate students in science and
engineering also declined, falling 16.2
percent during the same time period.

Copies of
Losing Ground: Science and
Engineeting Graduate Education
of Black and Hispanic Americans
are available from:

AAAS, EHR Publications
Attention: Ms. Royster
1200 New York Avenue, NW
Washington, DC 20005

or via email to:
croyster @aaas.org

or via telephone:
202-326-6670

or via fax:
EHR Publications, 202-371-9849

The cost is $24 (prepaid); this includes ship-
ping charges. Please make check payable to
AAAS. AAAS members receive a 20% dis-
count. Bulk orders of 10 or more copies also
receive a discount. Please contact Chickona
Royster for further information,
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Xplore the Accurate,
Easy Way to Quantify mRNA.

Endogen introduces Xplore™ Assays,
the world's first kits to deliver fast,
quantitative, and gel-free measurement
of gene expression.

IL-1f and IL-6 Expression in
Stimulated Human PBMCs

300 ‘ S T—

| mRNA

Discover Xplore Assays, and there's

no telling what you'll discover next. The
Xplore Assay is a fast (< 4 hours), sensitive
(requires < 0.5 ug total RNA), and accurate
alternative to RT-PCR, RPA, and Northern
Blots. Xplore is based on novel, proprietary
Invader™ technology, which generates rapid,
linear signal amplification directly from
mRNA molecules. Quantification is
performed in a convenient stripwell P
microtiter plate on up to 43 samples
in duplicate using fluorescence-based
detection. Assay kits are now available
for measuring human cytokine mRNAs, el
including IL-1B, IL-6, and TNFct; a GAPDH e A I T
assay is also available. Hours Post-Stimulation
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Xplore Assays reveal contrasts between IL-1
and IL-6 expression kinetics in stimulated
PBMCs. IL-1p mRNA accumulated rapidly,

while equivalent levels of IL-6 mRNA weren't
detected until 3 hours later. Peak mRNA levels
for IL-1B were 4.5-fold greater than for IL-6.
In contrast, secreted IL-6 levels reached
6,905 pg/ml, about 35-fold greater relative
to IL-1P. These results illustrate that a
comprehensive understanding
of gene expression requires
the quantitative measurement
of both mRNA and protein.

30 Commerce Way, Woburn, MA 01801-1059 USA Tel: 781. 931

©1998 Endogen, Inc. Xplore is a trademark of Endogen, Inc. Invader is a trademark ofmmm fechnologies, In
* PCR s covered by patents assigned to Hoffman-LaRoche. For research use only. Not for use in diagnostic pmudums
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reaching 37 attomoles by 1 hour post-stimulation,

Xplore Assays break through the limits
of semi-quantitative mRNA analysis.
Equip yourself to reveal the dynamics
of gene expression with:

Quantitative Answers Read mRNA levels
off a standard curve.

Sensitivity Detect 5 attomoles' using
only 0.5 ug of total RNA.

Accuracy Two-splice junction-specific probes
ensure only target mRNA is quantified; no
interference from genomic DNA.

Convenience All the reagents you need
are included along with a simple, easy-to-
use procedure - no gels, no radioactivity,
no subjective interpretation.

Same-Day Results Perform the 96
stripwell assay in < 4 hours.

T One attomole is ~ 6 x 10* molecules

Enter a whole new realm of scientific
possibility with Xplore mRNA Assays!

Be a First Explorer! The first 100 researchers
to purchase an Xplore Quantitative mRNA
Assay will receive a free "Frontiers of
Gene Expression" T-Shirt. Call us today

at 1.800.487.4885, contact your local
distributor, or visit us at www.endogen.com
to find out more.

X Jore

mRNA Quantification Systems

ENDOGEN

www.endogen.com 800.487.4885
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DNASTAR, Inc. (USA) 1228 S. Park St., Madison, Wl 53715
Phone: 608+258+7420 FAN: 6082587439
e-mail: info@dnastar.com www.dnastar.com




Reliable delivery

at constant rates.

\I 7FT ()?\'I'll(_)tit' Plll‘ll!)\ = P]'()\'iding accurate (ll'llg' (lL‘li\'L‘l'\' {‘()I' over 20 years

l‘\ f'll‘\lll‘l”'__'\ [1|l \Il‘l"l'l'l(Ll}']l' (ll'll\l'I'\ l‘llil][ll”:il'nlIA i'ht'”l][]l! or []ll‘l‘.!l'('l”\t‘ age nis,
either systemically or to a targeted tissue or organ, ALZET osmotic pumps can help
ensure the reliability of your data. Using one of ten osmotic pump models
which feature a variety of rates and durations. you can continuously deliver
(ll\(‘l'.‘ﬂ(‘ L'HIHIHHIIHI\ to ]l”l'l"\'.]';”'”('(] -Illll”;ll\A \i\ll can €ven usce a l‘l'sl”]

infusion kit for direct delivery to the central nervous system.

CONTINUOUS DELIVERY CAN SAVE RESEARCHER TIME.
For more than 20 years, ALZET osmotic pumps have |u-|1n-d researchers save
critical research time by l-linlin;ltin;_: the need for i‘re'nlurnl, round-the-clock
injections. And with zero order delivery,
II'IL‘\l‘ |1'Lll‘.lIJ\ Il.!\:‘ ]H‘H\l‘!) in\;llllzll)lt‘ n ensuring
that predictable compound levels are sustained
at ilu-r;n,n‘mic' concentrations, avoiding

Imu'nlmll\ toxic or misleading side effects.

In fact, more than 5,200 |1ulv|i~ht'n|

references attest to the remarkable reliability of

these unique self }m\\rn‘cl pumps. [o learn how vou can

r'lﬂlill,l\ 1!1-'“‘ \\&‘H proven I{l'll\l'l'\ systems, visit www.alza.com :IIM'I rates

or call 1-800-692-2990 or 650-962-2251.

alzet

OSMOTIC PUMPS

www.alza.com/alzet/rates

alzetwalza.com
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COLLOQUIUM ANNOUNCEMENT

“AUTOMATION IN THREAT REDUCTION AND INFECTIOUS
DISEASE RESEARCH: NEEDS AND NEW DIRECTIONS”

APRIL 29-30, 1999
THE NATIONAL ACADEMY OF SCIENCES AUDITORIUM, WASHINGTON, DC
Organizers Kumar Patel, Tony J. Beugelsdijk, Scott P. Layne

DESCRIPTION

To make headway in many problems in medicine and biology requires enormous
quantities of laboratory-based data. The limiting factor often is the fact that humans, unaided,
are not capable of generating such vast inventories of data. Today, for the first time, various
scientific disciplines and powerful technologies can be brought together to level the playing
field against a number of the important problems facing society.

The scientific side of the Colloquium will focus on the needs for measuring, detecting,
and monitoring in areas such as: 1) recognizing and addressing established and emerging
infectious diseases; 2) ensuring a safe food supply; 3) averting catastrophic bioterrorism and
biowarfare; and 4) advancing human genetics and molecular medicine. The technological
side of the Colloquium will focus on the various automation, robotic, computer, information,
Internet, and microscale laboratory technologies that are available for supporting such
scientific needs. The objective is to identify specific scientific needs, assess current research
practices and their limitations, and then consider strategic ways for integrating new
high-throughput laboratory tools and technologies.

» Infectious Diseases. As we move into the 21st century, infectious diseases will pose
formidable challenges from a variety of directions. The Colloquium will therefore consider
scientific needs for such infectious diseases as influenza, tuberculosis, HIV/AIDS, and other
drug-resistant infections; and routes toward developing high-throughput laboratory resources
that can accelerate basic science, clinical trials, and public health/epidemiology investigations
throughout the world.

¢ Food Supply. Pathogenic food-borne infections are increasing in the U.S. and
elsewhere, demanding stringent public health monitoring. The Colloquium will consider
scientific needs for protecting the food supply and environment, and ways to engineer
high-throughput laboratory resources for improving public health efforts.

« Biowarfare and Bioterrorism. The malicious release of hazardous infectious agents
poses significant threats to national and global security. The Colloquium will consider the
needs for conventional laboratory automation and the development and integration of newer
microscale technologies for carrying out a broad range of activities.

« Further Applications. The Colloquium encourages participation and interest from a
widespread scientific constituency. Its multidisciplinary approach entails broad-based
participation from academic, governmental, and industrial sectors.

In addition, the two-day program of presentations and panel discussions has an
educational component that should be of interest to policy makers. In order to facilitate
tangible outcomes from the Colloquium, a “cross-cutting” approach will be emphasized. This
approach recognizes that new tools and technologies from one scientific discipline can be
carried over to others, and that the synthesis will result in synergy.

REGISTRATION FEE $200 (non-refundable/can be transferred) includes

meals (dinner on April 29th) and one copy of Colloquium proceedings. Accommodations are
self-arranged by attendees.

MAIL REGISTRATION
Name

Affiliation

Position
Address
City

State Zip
Phone Fax
E-Mail

PAYMENT (make checks payable to “Colloquium™)
Check Enclosed VISA Amer. Express

Circle One: MasterCard

Card No.
Signature Date

MAIL THIS FORM WITH PAYMENT TO:

Association for Laboratory Automation

Attn: Amy Thompson

University of Virginia, P.O. Box 572 HSC, Charlottesville, VA 22908

FAX (credit card only): 804-924-5718  TEL (registration questions): 804-924-9430

Expires

WEBSITE REGISTRATION
Web: http://labautomation.org/colloquium/home.html

FOR ADDITIONAL INFORMATION
Web: http://www.nae.edu/colloquium

SPONSORS
Association for Laboratory Automation
Centers for Disease Control and Prevention
Department of Energy
Department of Health and Human Services, Office of
Emergency Preparedness
Institute of Medicine
Los Alamos National Laboratory
National Academy of Engineering
University of California, Los Angeles

SPEAKERS

INTRODUCTION
Kumar Patel, University of California, Los Angeles, CA

INFECTIOUS DISEASES

Roy M. Anderson, University of Oxford, Oxford, UK

Nancy J. Cox, Centers for Disease Control and Prevention, Atlanta, GA

James M. Hughes, Centers for Disease Control and Prevention, Atlanta, GA
Scott P. Layne, University of California, Los Angeles, CA

Gary J. Nabel, University of Michigan, Ann Arbor, MI

Peter L. Nara, Biological Mimetics Inc., Frederick, MD

Ariel Pablos-Mendez, Columbia College of Physicians, New York, NY

Gary K. Schoolnik, Stanford University, Palo Alto, CA

Jeffery K. Taubenberger, Armed Forces Institute of Pathology, Washington, DC

Foobp SuppLY

John C. Bailar lll, University of Chicago, Chicago, IL

Joseph Rodricks, Life Sciences Consultancy, Washington, DC

Bala Swaminathan, Centers for Disease Control and Prevention, Atlanta, GA

BIOWARFARE AND BIOTERRORISM

Ken Alibek, Battelle Memorial Institute, Alexandria, VA

Ashton B. Carter, Harvard University, Cambridge, MA

Donald Kerr, Federal Bureau of Investigation, Washington, DC

Gerald Parker, U.S. Army Medical Research Inst. of Infectious Diseases, Frederick, MD
William C. Patrick lll, BioThreats Assessment, Frederick, MD

FURTHER APPLICATIONS

Russell J. Howard, Maxygen Inc., Redwood City, CA

Leena Peltonen, University of California, Los Angeles, CA

David J. Galas, Keck Graduate Institute of Applied Life Sciences, Claremont, CA
J. Craig Venter, Celera Genomics, Rockville, MD

TECHNOLOGIES

George A. Bekey, University of Southern California, Los Angeles, CA

Tony J. Beugelsdijk, Los Alamos National Laboratory, Los Alamos, NM

James H. Jett, Los Alamos National Laboratory, Los Alamos, NM

Gary W. Kramer, National Institute of Standards and Technology, Gaithersburg, MD
David J. Lipman, National Library of Medicine, Bethesda, MD

Thomas Marr, Genomica Corporation, Boulder, CO

Stephen S. Morse, Defense Advanced Research Projects Agency, Arlington, VA

J. Michael Ramsey, Oak Ridge National Laboratory, Oak Ridge, TN
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Receiving Geographical Information
Instantly and Effectively...No Matter Where.
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Disseminating environmental information effectively to scientists, policy
makers, and the public is critical for protecting our environment. Providing
information on environmental conditions in its proper geographical con-
text over the Internet allows this to occur. Geographic information system

(GIS) is the tool for data inventory, environmental modeling, and analysis.

GIS is also the tool for decision support across the Internet.

ESRI, the world leader in GIS, has facilitated the reinvention of environ-
mental information. ESRI’s Spatial Database Engine™ (SDE™) allows you
to store, manage and integrate spatial data, while ESRI’s Internet Map
Server (IMS) lets you serve dynamic maps over the Internet. These
tools help you improve environmental protection, while reducing your
bottom line. More importantly, GIS has enabled better environmental
information to reach the stakeholders in the community. Call us
today to find out more.

1-888-333-2943
www.esri.com/environment
E-mail: info@esri.com
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trends

BIGTECHNOLOGY

www. trends.com

Keeping up with trends
just got easier.

CURRENT

VRERoL Go to www.trends.com today
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Pump Up vour

 Gene Expression

Western Blot of a PAGE Gel

Codon Native MW
Optimized Gene standards

-34
- KD

- -27.3
KD

The heterologous protein is a bacterial protease being expressed
in plant cells, using the Duet™ expression system,
Applied Phytologics, West Sacramento, CA. In this example,
the codon-optimized gene is expressed at almost 1000-fold
greater levels than the native gene.

)" by Operon

Heterologous gene expression often results in relatively low

expression levels. This can be caused by rare codons or by other
deleterious sequences in the transcribed region of your gene. Operon’s
gene synthesis service, GeneOp™, can lessen these problems and
elevate your gene expression levels. SERVICE TYPE SHIPPING PRICE PER BASE PAIR

GeneOp™ helps you redesign your gene to eliminate rare codons,
utilize optimal codons, alter secondary structure and remove mRNA
destabilizing sequences. These changes can make your protein Fast 21-30 days $12.00
production more cost effective. We also will assist you in designing

GeneOp™ Gene Synthesis Prices

{In a standard cloning vector with full DNA sequence verification)

Rush 20 days or less $15.00

regulatory DNA sequences, such as promoters and terminators, to be Standard 31-40 days $9.00
synthesized. As a matter of fact, we can synthesize any DNA sequence Economy 41-60 days $6.00
from 100 to 15,000bp. Operon is now

offering even faster turn-around . — ADDITIONAL CUSTOM SERVICES

times and lower prices on its gene ( )D_ Ql >V « FREE codon optimization or secondary structure removal
synthesis service. As always, the 8 e\ = « Sequence lengths from 100bp to 15,000 bp.
sequence acccuracy is uncon- OPERON TECHNOLOGIES, INC

ditionally guaranteed. So let GeneOp™ m

pump up your gene expression.
World’s Leading Supplier of Synthetic DNA

1000 Atlantic Avenue, Suite 108 Alameda, CA 94501
Phone: 800-688-2248 510-865-8644 Fax: 510-865-5255 Internet: dna@operon.com http://www.operon.com
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High-Fidelity PCR

Get Serious.

Recognized as the world leader in PCR
fidelity, native Pfu DNA Polymerase* is
now available from Promega.

Highest Accuracy for PCR

Pfu DNA Polymerase exhibits the highest

accuracy of commercially available DNA

polymerases." »
Other .u,

i
L/

|/ Accuracy in PCR—

Promega’s native Pfu DNA Polymerase
demonstrates 15-fold greater accuracy’
than another supplier's similar enzyme,
when used as directed.

Fully Compatible

Promega's enzyme can be used directly
in any protocol requiring Pfu DNA
Polymerase.

Promega Supplier A ng
M_30—3 03 003 00 3 3 03 003 00 etk
- 12k
product

Comparison of amplification performance of native Pfu
DNA Polymerase between Promega and another supplier,

Your free Amplification Protocols

and Reference Guide will be si‘:i':';'::‘w';‘t‘)ﬂsif:g“"

available shortly! Visit our home o9, 3y
page at Www.promega.com www.promega.com/amplification/

for a full range of PCR support.

for more information.
.APE%EQSI = : Unsurpassed Service

Pick up Promega Pfu DNA o E ‘
Polymerase from your on-  *

References site Promega Express™ \ ﬂ ’
1. Cline, J., Braman, J.C. and Hogrefe, H.H. (1996) Nucl. Acids Res. 24, 3546.
2. Andre, P. et al. (1997) Genome Res. 7, 843. !:reezef o 0!;:.1er tOday for
3. Slater, M. et al. (1998) Promega Notes 68, 7. immediate s Ipment'

TAccuracy is defined as the average number of nucleotides the polymerase incorporates before making an error. O
“The PCR process is covered by patents issued and applicable in certain countries. Promega does not encourage or support
the unauthorized or unlicensed use of the PCR process. Use of this product is recommended for persons that either have a
license to perform PCR or are not required to obtain a license Circle No. 38 on Readers’ Service Card m
NORTH AMERICA fb}ﬂmmm AR ‘meﬁm (+3140)T1 532‘«543 LATIN AMERICA ?a.mmru 22]%;!:%530 Korea (02?;;35911
Promega Corporate Headquarters TouFmtinComds (80} 254-74 & fands 0800-22191 Argenting and Uruguay 13333000 Tuley 16 Vo Nelpid Daoon)
2800 Woods Hollow R, Madison, Wisconsin ¢y o noe Narway 271500 Brgri PACIFIC ASA New Zealand 3664784
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Denmark 44948827 Slovena 064351510 Ecuador 0580483 Promega Baijing 10 68498287 A Indicates Promega Branch Office or
Fishar Scientiic Finland 35807552550  Spain = WA paies 52814718 Joint Venlure Nl Representative Office.
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