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e COVER Colored scanning tunneling microscope image (75 nanometers [
wide) of the (0001) surface of gallium nitride, a semiconductor used in
the development of intense blue and green lasers and light-emitting
diodes. Two growth fronts spiral away from a point at which a screw dis-

www.sciencemag.org location intersects the surface. See H. J. Queisser et al. and the special sec-
tion beginning on p. 939. [Photo: A. R. Smith, R. M. Feenstra, D. W. Greve]
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TOWARD TINY COAXIAL CABLES

In the effort to minimize electronic ele-
ments in devices, particular attention has
been given recently to the unusual elec-
tronic properties of nanotubes and
nanowires. The utility of these materials
can be further enhanced if a layered
structure can be achieved that would
combine uniform electronic properties in
the axial direction with a heterojunction
built from combinations of semiconduct-
ing, insulating, or metallic layers in the ra-
dial direction. Zhang et al. (p. 973) have
succeeded in synthesizing such a “nanoca-
ble" consisting of a silicon carbide core, an
amorphous silicon dioxide layer, and an
outer sheath of carbon and boron nitride
by modifying the traditional laser ablation
method for producing nanotubes.

DO NOT LIVE BY

HYDROGEN ALONE
Microorganisms living in deep aquifers
lack a source of light to drive their
metabolism. It has been suggested that
hydrogen produced from the interaction
of basalt with ground water could be an
energy source for these bacteria. Anderson
et al. (p. 976) conducted laboratory exper-
iments and found that hydrogen cannot
be produced by basalt-ground-water in-
teractions at pH 6. They could produce
hydrogen for a short time in experiments
with a phosphate buffer at pH 8, but this
pH is not appropriate for deep subsurface
conditions. The authors suggest that or-
ganic matter provides a more likely ener-
gy source for these extreme organisms.

LIFE UNDER THE OCEANS

Recent work has indicated that an exten-
sive biosphere may be present at depth in
the ocean crust in the pore spaces in the
basalt. Fisk et al. (p. 978) survey basalts
obtained from drill cores into the oceanic
crust from several locations globally. Evi-
dence of biological activity is present
along the weathering interface where
basalt glass is altered to clays and other
minerals. The weathering front is typically
a series of channels several micrometers
across. Despite the huge extent of their
habitat, these organisms constitute less
than 1 percent of the planet’s biomass.

RECENT WARM SPELLS
Climate records have pointed to a variable
Holocene climate. Rietti-Shati et al. (p.
980) now provide a record from Mount
Kenya, East Africa, that extends back to
about 4000 years ago, overlapping the

www.sciencemag.org SCIENCE VOL 281

time of major civilizations to the north.
The record is from biogenic opal in a
glacial lake and implies that temperatures
were warmer than at present between
2300 and 1500 years ago. A similar warm
period is seen in some records elsewhere
in Africa and for other parts of the globe.

GROWING IMPERFECTLY

TOGETHER
Most studies of crystal growth have
focused on nucleation and ripening of
individual grains. Penn and Banfield (p.
969) have looked at the later stages of
this process where growing crystallites
coalesce. Defect-free nanoparticles of
titanium dioxide (anatase) were coars-
ened under hydrothermal conditions;

defects observed in transmission elec-
tron microscopy could then be at-
tributed to further growth processes.
They find that particles tend to attach
to one another on relatively flat low-
index surfaces such as {112} but with
small misorientations that produce
dislocations. Interwoven spiral growth
at two dislocations can produce com-
plex polymorphic structures.

FAST SPINS
Electron transfer reactions involving tran-
sition metal compounds are important in
bioinorganic chemistry and homogeneous
catalysis and often occur on very short
time scales. Understanding the interaction
between spin relaxation and electron
transfer in those reactions has been limit-
ed because of experimental constraints in
this time regime. Gilch et al. (p. 982) com-
bined the use of high magnetic fields with
femtosecond pump-probe spectroscopy
to influence the spin dynamics of such
compounds on picosecond time scales.
This approach allowed the determination
of kinetic reaction schemes as a function
of the different spin states that the sys-
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tem can adopt and allowed the electron
transfer rates and spin relaxation times to
be determined accurately.

INHIBITING THE INHIBITOR

A number of neurotransmitters in the
brain are considered to act as modulators,
but this term is not well defined and the
mechanism of neuromodulation is still of-
ten unclear. Xiang et al. (p. 985) describe
the effect of the neurotransmitter acetyl-
choline on action potential firing of in-
hibitory interneurons in the neocortex.
While one type of interneuron gets depo-
larized and thus activated, another type
gets hyperpolarized and silenced. This dif-
ferential activity is achieved through dif-
ferent subtypes of acetylcholine receptors
with antagonistic effects on the cellular
membrane potential. Because these types
of interneurons also have different pat-
terns of synaptic innervation, this obser-
vation indicates how a modulator can
switch and redirect the flow of informa-
tion in the brain.

FLIES IN WAITING

In mammals, caloric restriction (that is, a
starvation diet) alters the metabolic state
of the animal dramatically and ultimately
leads to slowing of the aging process.
Similarly in Caenorhabditis, worms under
stressful conditions (lack of nutrients, for
example) enter a metabolically inactive
state (dauer) that prolongs life. Mutations
in dauer control genes slow aging. Now
Carey et al. (p. 996) show that the
Mediterranean fruit fly can also be coaxed
by protein deprivation into an alternative
metabolic state (waiting mode) in which
lifespan is extended. Marrying the genet-
ics of flies and this manipulation of life-
span may ultimately provide new infor-
mation about the basis of aging that is
more general than that from worms.

IDENTITIES THROUGH ID2
In developing vertebrates, cells of the
neural crest scatter from the rim of the
developing central nervous system to mi-
grate throughout the body. These cells dif-
ferentiate into a variety of tissues, includ-
ing autonomic ganglia, pigment cells, and
certain types of bone. Martinsen and
Bronner-Fraser (p. 988) have identified a
protein in chickens that is homologous to
Id2 transcription factors. This version of
Id2 is expressed specifically in the rostral
neural crest cells and seems to support a
balance between cellular fates leading to
more proliferation or to differentiation.
CONTINUED ON PAGE 883
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HEMOLIN HORSESHOES

When insects become infected, their
hemolin protein is increased about 20 to
50 times and can bind hemocytes (leuko-
cyte-like cells in in-
sect hemolymph),
bacteria, and lipo-
polysaccharide (LPS).
Hemolin resembles
adhesion molecules
in the L1 (neuroadhe-
sion) family of the im-
munoglobulin super-
family. Su et al. (p.
991) have determined
the crystal structure
of hemolin and found
that it adopts a horseshoe configuration,
unlike other superfamily single-chain pro-
teins. The authors have developed a “do-
main-swapping” model of cell homophilic
adhesion that may apply to the neuroad-
hesion molecules as well.

PROTECTION PATHWAY

When cells are exposed to tumor necrosis
factor—o. (TNF-0), both an apoptotic (cell
death) pathway and a survival pathway
are initiated, the latter through the tran-
scription factor NF-xB. Determining the
mechanism of protection may allow the
manipulation of cell death—to promote
tumor destruction, for example. Wu et al.
(p. 998) have found that NF-kB turns on a
gene, IEX-1L, of previously unknown func-
tion that is protective against apoptosis
induced by TNF-o. and by Fas, another
promoter of cell death.

NEGATIVE FEEDBACKS WITH ZINC

FINGERS
Mice lacking tristetraprolin (TTP), a pro-
tein with a distinctive zinc finger motif,
show multiple signs of enhanced inflam-
mation. Carballo et al. (p. 1001) uncov-
ered a biological role for TTP in the regula-
tion of tumor necrosis factor—o. (TNF-cr),

WEEK IN SCIENCE

CONTINUED FROM PAGE 881

a key mediator of the mammalian inflam-
matory response. The binding of TTP to
TNF-o. messenger RNA was correlated
with the destabilization of this messenger
RNA. Synthesis of TTP was increased by
stimuli that enhanced synthesis of TNF-q,
such as lipopolysaccharide or TNF-o itself.
Thus, TTP appears to provide negative
feedback that modulates the amount of
TNF-o produced by macrophages. TTP is a
member of a family of related proteins
that share the Cys-Cys-Cys-His zinc finger
motif and might have similar RNA-bind-
ing functions.

SEQUENCE-SPECIFIC INITIATION IN

MAMMALS
DNA replication in prokaryotes has long
been known to initiate from defined se-
quences. Initiation of DNA replication in
higher eukaryotes has, however, yielded
less clear results. Aladjem et al. (p. 1005;
see the Perspective by Huberman) have
demonstrated that defined sequences
from within the human B-globin locus,
known to be sites of DNA replication ini-
tiation in the globin locus, can also di-
rect initiation of DNA replication when
transferred to other chromosomal loca-
tions in simian cells.

BRCA1 AND

DNA REPAIR
Germline mutations in the BRCAT gene
are found in about 50 percent of women
who have an inherited predisposition to
breast and ovarian cancer. Although the
BRCA1 protein has been shown to bind to
several proteins involved in DNA repair or
transcription, its precise cellular role or roles
remain unclear. Data from Gowen et al. (p.
1009) indicate that BRCA1 is required for
transcription-coupled repair of oxidative
DNA damage. Defects in this repair process
could lead to inefficient transcription and
the accumulation of mutations in critical
genes controlling cell growth.

TECHNICAL COMMENT SUMMARIES

lon Discrimination in Proteins
and DNA

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/281/5379/883a

D. A. Doyle et al. (Research Articles, 3 Apr., p. 69) studied the molecular structure
of the potassium (K*) channel with the use of x-ray crystallography. The data re-
vealed how the K* channel, a protein, selectively allows K* ions (but not Na* ions) to

“diffuse rapidly across cell membranes.”

K. Phillips and B. Luisi comment that they have observed ion binding “in the high-
resolution crystal structure of a DNA tetraplex” that has features similar to “the
metal coordination by the protein [the K* channel]” as described in the article and
that supports the proposals of Doyle et al. "with regard to the K* channel’s remark-

able selectivity.”

www.sciencemag.org SCIENCE VOL 281 14 AUGUST 1998

——pronto———

T

~

aji
like-greased lightening ~

“ Ilckitﬁgﬁb—

There’s only
one way to
say it...

Now order FREE product
literature instantly on the
Internet with SCIENCE’s
Literature Library. If
you’re looking for the
latest catalogs, product
brochures, or technical
application sheets, you’ll
find them here. Best of
all, you can request in-
formation directly from
the world’s leading life
science suppliers using
the Literature Library’s
e-mail order form.

SCIENCE’s
Literature
Library

www.sciencemag.org

Click on Electronic Marketplace,
then click on Literature Library.




Your search starts here.

GrantsNet

Biomedical research funding isn’t easy to get.

You've felt pressure to look for more funding

(or for your first fellowship or grant).

You need GrantsNel.

* Searchable database of eligibility
requirements. award statisties. and award
amounts for over 150 individual programs

* Directory of 700+ funding programs for research
in the biological and medical sciences
* Insights from application reviewers
and program officers

* Funding news and e-mail updates
GrantsNet is a joint collaboration between the
\AAS and the Howard Hughes Medical Institutes

to help grad students, postdoes, and junior faculty members.

Free. On the Web., www.erantsnet.org




Ultimate Disco very

GeneBuest
Sequence Analysis Software

For powerful analysis, use powerful tools.

GeneBuest™ guides you to the treasure in DNA sequences.
Whether your project is small, BAC-sized or even larger,
Genef@uest " can

» |dentify coding regions, splice sites,
regulatory elements, and more

* Find matches in published data with
the integrated BLAST search®

* |mport known features from Genbank
* Annotate features and save in Genbank format

e Deliver expert performance
on Win95/98/NT and Mac

There's more. The demo's free.
Call DNASTAR and make the ultimate discovery.

Circle No. 51 on Readers’ Service Card
Requires internet access

DNASTAR, Inc. (USA) 1228 S. Park St., Madison, Wl 53715
Phone: 6082587420 FAK: 60822587439 e-mail: info@dnastar.com www.dnastar.com

AR K

IN GERMANY: GATC GmbH, Fritz—Arnold—Str. 23, [

Phone: 49753181600 FA

O




Sciéiice

EDITOR-IN-CHIEF
Floyd E. Bloom

EDITOR
Ellis Rubinstein

MANAGING EDITOR
Monica M. Bradford

EDITORIAL

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

ASSISTANT MANAGING EDITOR Dawn McCoy; SENIOR EDITORS Gilbert J.
Chin, R, Brooks Hanson, Pamela J. Hines, Barbara Jasny, Paula A.
Kiberstis.Linda . Miller, L. Bryan Ray, Phillip D. Szuromi; associ-
ATE EDITORs Beverly A. Purnell, Linda R. Rowan; EDITORIAL ASSISTANT
Carolyn Kyle; MANUSCRIPT AssisTANTs Candace Gallery, Amy
Herda, Patricia M. Moore, Anita Wynn; ADMINISTRATIVE SUPPORT
Sylvia Kihara; compuTer speciausT Roman Frillarte

SCIENCE'S COMPASS: SENIOR EDITOR Katrina L. Kelner; ASsoCIATE EDITOR
Sherman ). Suter; coNTRIBUTING EDITORs David F. Voss, Kevin

Ahern; assisTanTs Brent Gendleman, Jeffrey Hearn; INFoRMA-
TION SPECIALIST Janet Kegg
LETTERS AND TECHNICAL coMmENTS; EDITOR Christine Gilbert; Associate
EDITOR Steven S. Lapham; assisTanT Charlene King
TECH.SIGHT: CONTRIBUTING EDITORS Richard Peters, Robert Sikorski
EDITING: SUPERVISOR Cara Tate; SENIOR copy EDITORs Harry
Jach, Christine M. Pearce; copy ebiTors: Jeffrey E. Cook, Etta
Kavanagh, Jason Llewellyn, Joshua Marcy
copy DEsk: SUPERVISOR Ellen E. Murphy; Joi S. Granger, Abigail
Hollister, Monique Martineau, Beverly Shields; assistanT
Jessica Moshell
NEWS

NEws EDITOR Colin Norman; FeaTuREs EDITor Tim Appenzeller;
DEPUTY NEWS EDIToRs Elizabeth Culotta (contributing editor), Jean
Marx, Jeffrey Mervis, Richard Stone; News wriTers Jennifer Couzin
(intern), Constance Holden, Jocelyn Kaiser, Richard A. Kerr, David
Kestenbaum, Andrew Lawler, David Malakoff, Eliot Marshall,
Elizabeth Pennisi, Robert F. Service, Gretchen Vogel sureaus:
BERKELEY, A Marcia Barinaga (contributing correspondent); san
DIEGO, €A Jon Cohen; cHicAGo, 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, Gary Taubes, Ingrid Wickelgren; ADMINISTRATIVE
supporT Scherraine Mack, Fannie Groom

PRODUCTION
DIRECTOR James Landry; MaNaGer Wendy K. Shank; AssisTANT
MANAGER Lizabeth A. Harman; associates Clarence A. Foules,
Vicki ). Jorgensen, Cynthia M. Penny, Rebecca Thomas

ART
DESIGN DIRECTOR Amy Decker Henry; ArT DIRECTOR C. Faber Smith;
ASSOCIATE ART DIRECTOR Elizabeth Carroll; SCIENTIFIC ILLUSTRATOR
Katharine Sutliff; crapHics associates Holly Bishop, Preston
Morrighan, Darcel Pugh, Patricia M. Riehn; PHOTO RESEARCHER
Leslie Blizard; TecHNoLoGY MaNAGER Christopher |. Feldmeier

SCIENCE INTERNATIONAL

EUROPE QFFICE
EDITORIAL: OFFICE HEAD AND SENIOR EDITOR Richard B. Gallagher;
assocIATE EDITORs Stella M. Hurtley, Peter Stern, Julia Uppenbrink;
EDITORIAL AssoclATE Belinda Holden wews: epitor Daniel Clery;
corresPONDENT Nigel Williams; CONTRIBUTING CORRESPONDENT
Michael Balter (Paris); UK EDITOR, SCIENCE'S NEXT WAVE John
MacFarlane; ADMINISTRATIVE suPPORT Janet Mumford, Liz Ellis

ASia OFFICE
JAPAN NEWS BUREAU: CONTRIBUTING CORRESPONDENT Dennis
Normile; cHINA REPRESENTATIVE Hao Xin

SCIENCENOW: www.sciencenow.org
epitor Erik Stokstad

SCIENCE'S MEXT WAVE: www.nextwave.org
MANAGING EDITOR Wendy Yee; associaTe epitor Nicole Ruediger
WRITER Melissa Mertl; canapa epiTor Charles Boulakia; Assis-
TANT Suzanne Moore

PUBLISHER
Richard S. Nicholson

ASSOCIATE PUBLISHER
Beth Rosner

MEMBERSHIP/CIRCULATION DIRECTOR
Michael Spinella

MEMBERSHIP/CIRCULATION

DEPUTY DIRECTOR Marlene Zendell
MEMBER SERVICES: MANAGER Michael Lung; supervisor Mary
Curry; REPRESENTATIVEs Pat Butler, Laurie Baker, Jonathan
Keeler, Mari Pope, Jantell Smith
MARKETING: MANAGER Scott Oser; COORDINATOR Lauri Sirois;
EUROPE MANAGER Jane Pennington; REPRESENTATIVE Ben Holland
RESEARCH: MANAGER Renuka Chander
BUSINESS AND FINANCE: MANAGER Dwight Theall; assisTant Susan
Maxim; coMpuTER speciALIST Charles Munson

FINANCE AND ADVERTISING

BUSINESS AND FINAMCE; BUSINESS MANAGER Deborah Rivera-Wienhold;
SENIOR ANALYST Randy Yi; FINANCIAL ANALYST Connie Dang
FERMISSIONS; ADMINISTRATOR Lincoln Richman; assistant Emilie David
MARKETING: DIRECTOR John Meyers; aAssociaTes Allison
Pritchard, Chris Harbaugh eLectronic MeniA: MANAGER David
Gillikin; compurer speciausT Wendy Green; PRODUCTION ASSOCIATE
Mark Croatti

PRODUCT ADVERTISING

ACTING NATIONAL SALES MANAGER E. COAST AND £, CANADA Richard
Teeling: 973-904-9774, FAX 973-904-9701 + mivwest/
souTHeasT Elizabeth Mosko: 773-665-1150, FAX 773-665-
2129 + west coastrw. canapa Neil Boylan: 415-673-9265, FAX
415-673-9267 - u.s. isipe sawes Christopher Breslin: 202-
326-6544, FAX 202-682-0816 * UX/SCANDINAVIA/FRANCES
ITALY/BELGIUM/NETHERLANDS Andrew Davies: (44) 1-457-871-
073, FAX (44) 1-457-877-344 + GERMANY/SWITZERUAND/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
U.s.: SALES MANAGER Gabrielle Boguslawski: 718-491-1607,
FAX 202-289-6742; saLes supervisor Daryl Anderson; saLes
REPRESENTATIVES Troy Benitez, Beth Dwyer, Bren Peters-Minnis;
AssisTANTs Erika Bryant, Kathleen Clark, Angela Panton; pro-
DUCTION AssoclATEs Ellen McGuire, Jennifer Rankin; copy epi-
TOR/PROOFREADER Chris Filiatreau uk/EUROPE: SALES MANAGER
Debbie Cummings; sALEs EXEcUTIVE Sabine Lenud; AsSISTANT
Elisabeth Py: (44) 1-223-302-067, FAX (44) 1-223-576-
208 austraLA/NEW ZEALAND: Keith Sandell: (61) 02-9922-
2977, FAX (67) 02-9922-1100 jarai: Mashy Yoshikawa:
(81) 3-3235-5961, FAX (81) 3-3235-5852

AAAS BOARD OF DIRECTORS
RETIRING PRESIDENT, CHAIR Mildred S. Dresselhaus
PRESIDENT M. R. C. Greenwood
PRESIDENT-ELECT Stephen Jay Gould
TReasURER William T. Golden
EXECUTIVE OFFICER Richard S. Nicholson

Robert D. Goldman; Alice S. Huang; Sheila Jasanoff; Sally
Gregory Kohlstedt; Marcia C. Linn; Michael ). Novacek;
Neena B. Schwartz; Jean E. Taylor

Published by the American Association for the Advancement of
Science (AAAS), Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the advancement of
science, 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 ed-
itorials, news and comment, and book reviews—are signed and reflect
the individual views of the authors and not official points of view adopt-
ed 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
scientific freedom and responsibility, to improve the effectiveness of
science in the promotion of human welfare, to advance education in
science, and to increase public understanding and appreciation of the
importance and promise of the methods of science in human progress.

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 ). 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 . 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 Cho

The Salk Institute
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 |. 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 Hirckawa

University of Tokyo
Tomas Hokfelt

Karolinska Institutet
Tasuku Honjo

Kyoto University
Susan D. lversen

University of Oxford
Eric . 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 Cellulaire

et Moléculaire du CNRS
Norman L. Letvin

Beth Israel Hospital, Boston

14 AUGUST 1998 VOL 281

Harvey F. Lodish
Whitehead Institute for
Biomedical Research
Richard Losick
Harvard University
Seth Marder
California Institute of
Technology
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-Hdnggerberg, Zurich
David C. Rubie

Universitat Bayreuth
Erkki Ruoslahti

The Burnham Institute, CA
Gottfried Schatz

Biozentrum, Basel
Jozef Schell

Max-Planck-institut fiir

Zuchtungforschung
Ronald H. Schwartz

National Institute of Allergy

and infectious Diseases, NIH
Terrence ]. Sejnowski

The Salk Institute
Edward E. Smith

Univ. of Michigan, Ann Arbor
Christopher R. Sornerville

Carnegie Institute of Washing~

ton, Stanford, CA
Michael P. Stryker

Univ. of California, San Francisco
Cliff Tabin

Harvard Medical School

SCIENCE  www.sciencemag.org

John Jen Tai

Academia Sinica, Talwan
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
Ceerat ). Vermelj

University of California, Davis
Bert Vogelstein

_Johns Hopkins Oncology Center
Gerhard Wegner

Max-Planck-Institut fur

Polymerforschung
Arthur Weiss

Univ. of California, San Francisco
Zena Werb

Univ. of California, San Francisco
George 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



VLR AR/ 0F) N T Es

“Plasmids So Bright
You Better Wear Shades”

introducing: pGeneGrip™Vectors

Transcriptionally active fluorescent DNA
Conformationally intact & supercoiled
No labeling or purification required
Simple and ready to use

pGeneGrip™ vectors” are a unique series of modified plasmids. Taking advantage of
our innovative DNA tagging procedure, the pGeneGrip™ vector is efficiently and
irreversibly labeled without changing its supercoiled structure or transcriptional
activity. pGeneGrip™ vectors are a breakthrough product line for gene delivery and
gene therapy research. For the first time, scientists have the opportunity to
simultaneously follow biodistribution of the plasmid DNA and expression of the
encoded transgene product. * Patent pending

pGeneGrip™ vectors

Rhodamine/b-Galactosidase 25 ug

G101010 Biotin/CAT 25ug  G103020
100ug  GI101015 100 ug  G103025
Rhodamine/CAT o 25ug  GI101020 Biotin/Luciferase ~ 25ug  G103030
100 ug  G101025 100 ug  G103035
Rhodamine/Luciferase 25ug  Gl01030 Biotin/Green Fluorescent Protein 25 ug  G103040
i 100ug  G101035 100ug  G103045
Rhodamine/GFP 25ug  GI01040 Biotin/Secreted Alkaline Phosphatase 25 ug  G103050
100ug  G101045 100 ug  G103055
Rhodamine/Secreted Alkaline Phosp. 25 ug  G101050 Rhodamine/Blank Vector 25ug GI101000
¥ 100ug  GI101055 100ug  G101005
Fluorescein/b-Galactosidase ~ 25ug  GI102010 Fluorescein/Blank Vector 25ug  G102000
100ug  G102015 100ug  G102005
Fluorescein/CAT 25ug  G102020 Biotin/Blank Vector 25ug  G103000
- 100 ug  G102025 ~__100ug  G103005
Fluorescein/ Luciferase 25ug  G102030 Rhodamine Vector Labeling Kit NEW GI0100K
100ug  G102035 (for labeling 100 ug plasmid DNA) L
Fluorescein/ Secreted Alkaline Phosp. 25 ug  G102050 Fluorescein Vector Labeling Kit NEW G10200K
100 ug  G102055 (for labeling 100 ug plasmid DNA)
Biotin/b-Galactosidase ~ 25ug  GI03010 Biotin Plasmid Labeling Kit NEwW  GI0300K

100 ug  G103015

(for labeling 100 ug plasmid DNA)

pGeneGrip™
V bl

& Trans term

pGeneGrip site

In Vitro Transfection Activity

[-Gal Activity

Unlabeled pGeneGrip"
Plasmid  Fluorescent
Plasmid

Figures:

A. Fibroblasts transfected with

*  pGeneGrip~ Rhodamine/GFP vector:
1. Rhodamine labeled DNA
2. GFP expression

B. Electrophoresis of pGeneGrip™~
Rhodamine labeled fluorescent vector
Lanes: 1. B-gal, 2. GFP, 3. Blank

C. Plasmid expression with and without
fluorescent label.

To Order Call: 888-428-0558

GTS International Distributors

Austria

Japan,Rep of China, Korea

Gene Therapy Systems

”//4‘ arl r/ cnnovalion”

Fax: 619-587-1499
4370 La Jolla Village Drive, Suite 960
San Diego, CA 92122, USA
For the complete product list
check out the GTS Website @
http//www.genetherapysystems.com

BIO-TRADE +43 1 889 18 19

Denmark, Finland, Norway, Sweden
KEBO Lab +46 8 621 35 07

Germany

Biozym Diagnostik GmbH +49 5152-9020
France

OZYME +1 30 85 92 92

Takara +81-77-543-7231
Switzerland

Axon Lab AG +41 56 484 80 80
Tiawan

PROtech, Ltd. 886-2-23810844
Takara +81-77-543-7231

United Kingdom

Lifescreen LTD. +44 0 1923 241515
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It takes clear vision
to become the leading line
of research microscopes
n.America.

And Nikon’s vision has revolutionized microscopy.

The vision is Eclipse. The technology is groundbreaking.  better clarity than ever before. Experience the clear vision
Eclipse microscopes, with their CFI60™ optical system, redefine  of Eclipse for yourself. To schedule a demonstration of either
infinity with the longest working distances, highest numerical ~ the E800, E600, or the inverted TE300/200, call us at:
apertures, and widest magnification range and documentation 1-800-52-NIKON, ext. 330.
field sizes ever. Eclipse microscopes have proven themselves
in research facilities across the country. The vision continues...

New high-tech advancements continue to be developed
including our new physiology workstation, the Eclipse
E600FN™ with its unique, easy-to-position, focusing nosepiece.

And you can rely on all the Eclipse microscopes to meet Or, check out the ultimate in digital microscope automation,
the most diverse observation and imaging requirements, with the new Eclipse E10007

www.nikonusa.com N i kon.

*Based on the Opto-Precision Instruments Association’s (OP1A)

Fourth Qrr. 1997, U.S.A. Microscope Survey Redefi n i n g Infi n ity

Circle No. 38 on Readers’ Service Card

In fact, the Eclipse ES00™ and TE300/200™ are America’s
number one selling research microscopes in their class.*



DMR 4.98 Life Science engl.

Leica. Focused into

the Millennium

That's why the NEW DMR research microscopes not only reveal more optical information through sophisticated
optics. They also offer you more convenience, more time saving and more application potential due to their integrated
computer technology. In short, they combine the best of the two worlds of optics and electronics. The result is out of

this world — Leica DMR microscopes and microscope systems.

®
Leica Microsystems Wetzlar GmbH Phone 06441/29-0
Ernst-Leitz-Strasse Fax 06441/29-2599
D-35530 Wetzlar (Germany) www.leica.com
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New impulses
for outstanding transfection

The new Multiporator®, which was developed in
cooperation with the Chair of Biotechnology (Professor
U. Zimmermann) at the Biozentrum, University of
Wirzburg, gives your cells new impulses:

With this compact and flexible electroporation system
previously unattainable transfection rates with eukaryotic
cells can be achieved, thanks to its unique combination of

% high viability rates, obtained with the aid of us-pulses
and a low current flow;

# high transfection rates, thanks to a brand-new
hypoosmolar buffer system;

® heproducibility independent of the sample, achieved
using an electronically controlled pulse (patent pending)

Compare these transfection rates with the results
obtained using conventional transfection methods!

eppendorf

60%

50%

40%

30%

20%

10%

0%

L929 Jurkat NIH BalbC COS7 SP2
313 373

# Transfection with plasmid DNA; transfection rates based on the
number of cells initially used; results obtained via FACS analysis
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Eppendorf ~ Netheler ~ Hinz GmbH - 22331 Hamburg - Germany - Phone (+49) 40-53801-0 - Fax (+49) 40-53801-556
website: www.eppendorf.com - e-mail: eppendorf@eppendorf.com
Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - USA - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
website: www.eppendorfsi.com - e-mail: eppendorf@eppendorfsi.com

ated L-mouse cells

eppendorf® is a registered trademark.
KP/Anz/4308 Mpor/E1/9806/FEEL



The Leading Edge

in Neuroscience

For over 18 years, neuroscientists
have depended on the quality,
expertise and service of
RBI. Today, our company
manufactures and distributes
over 1,600 chemical and
biochemical products for
investigating cell signaling
pathways in the central and
peripheral nervous systems.

PRODUCTS FOR

SIGNALING PATHWAYS

AGONISTS
ANTAGONISTS
ANTIBODIES
CHEMOKINES
ENZYME INHIBITORS
NEUROTOXINS

RECOMBINANT
RECEPTORS

Pure Excellence

The consistent quality and
high purity of RBI products
are recognized worldwide.
All are backed with detailed
documentation, including
structures, physical properties
and references to protocols.

DISCOVER WHAT

THOUSANDS OF
NEUROSCIENTISTS

HAVE ALREADY FOUND.

RBI Provides the Most Comprehensive

Selection of Specific High-Purity

Compounds to Study Signaling Systems.

RBI

SIGNALING INNOVATION

RBI is a Member of the Sigma-Aldrich® Family of Companies
Tel: 508.651.8151 Fax: 508.655.1359 www.callrbi.com
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APPLICATIONS

Ca® SIGNALING

PROTEIN
PHOSPHORYLATION

IoN CHANNEL
MODULATION

CELL STRESS/
NO SYSTEMS

APOPTOSIS
G PROTEINS

1P,/DAG

Expertise, Support and
Service You Can Trust
We develop and manufacture
many of our products, so you
can count on us for expert
technical support and
responsive customer service.

Make the RBI
Discovery Today

The 1998 RBI Catalog
features over 1,600 research
products for neuroscience,
signal transduction and
peripheral nervous system
studies. We offer the most
complete listing of high-purity
neurochemicals in the world.
For a free catalog, call
us at 800-736-3690

or 508-651-8151 or
visit our web site at:
www.callrbi.com. RBI — it
could be the most important
discovery you make today.



We’'ve bottled confidence.

GIiBCcO BRL Products and Services
for Cell Culture.

LIFE@TECFNOLOGIESN

§d More Technical Information

www.lifetech.com Producer of GiBco BRL® Products
U.S. Academic and Government Orders/TECH-LINE™: (800) 828-6686 These products are for laboratory research use only and are not intended for human or animal diagnostic,
U.S. Industrial Orders/TECH-LINE: (800) 874-4226

therapeutic, or clinical uses, unless otherwise stated. ©1998 Life Technologies, Inc. 98-09CRE
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LAUDA PUTS
A NEW FACE ON VALUE
FOR HEATING AND
COOLING.

NEW CoLor! NJE VAL/UE.' Lauba!

NOW, THE NEW ECO LINE OF LAUDA
BATHS AND CIRCULATORS GIVES
LABORATORIES THE BEST VALUE
AVAILABLE—TRADITIONAL LAUDA
QUALITY AND RELIABILITY WITH NEW
CONVENIENCE, SAFETY, AND ECONOMY.

For more information

call 800-645-3050 » 516-334-7500 e fax 516-334-7506
(in Canada 800-263-8715, fax 905-826-5424);

e-mail: info@brinkmann.com

Website: www.brinkmann.com

« Adjustable speed, high-output pump —
up to 20L/min flow rate
« Faster heating to 200°C with 1300W heater
o Cooling to -30°C with accuracy to +0.01°C
« Refrigeration activated on demand over the
entire temperature range
« User-calibratable electronics and self-diagnostics
o Electronic low-liquid-level safety system —
no mechanical float, no sticking

With advantages like these, the new face of
Lauda brings you face to face with value.

EAUDA

BRINKMANN Supplying satisfaction.

5601-308
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The ABI PRISM® 7700
system is for real. SRR
There’s no doubt about it. Real-time quantitative
PCR with the ABI PRISM® 7700 system is gaining

worldwide recognition. And it’s easy to see why.

When it comes to gene expression, the ABI PRISM
7700 system offers real advantages over conven-
tional PCR methods!

Take speed and accuracy. With real-time
quantitative PCR, there’s no post-PCR processing.
So risk of contamination is minimal, and sample
throughput is increased dramatically. It takes only
about 3.5 hours to analyze 96 reactions!

Then there’s precision. In a recent study using

1. Heid, Christian A., et al. 1996. R
6: 986-994. from Molecular Ende

Ursula EM., et al. 1996

Research 6: 995-1001

Quastitative PCR. Genome Research

wvel Method for Real Time Quantitative RT-PCR

“A project that used to take weeks can now be

completed in a matter of days”

I)['. (:hi‘lr]“lll' I[l. Sv'uiur mem'h l"|‘]]l)\\', \l('r('k “V‘H‘H['I'h I,-’ll]ill’-’l|l)l"‘ll‘\

Real fast

/

PRecision DemonsTRATED WiTh REPLICATES
AT DIFFERENT STARTING COPY NUMBER

2w 0 W N W w
CYCLE NUMBER

e

the ABI PRISM 7700 system, intra-assay CVs were
less than 2%. Interassay CVs were less than 3%.
And quaﬂﬁtaﬁon of the target was linear over six logs.”

Best of all,'the ABI PRISM 7700 system is a com-
plete solution. Each component in the system has
been optimized to streamline assay development and
ensure that you get the best possible results.

So if you're looking for the best in quantitative
PCR, get the real thing—the ABI PRISM 7700 Sequence
Detection System. To request more information, call
1-800-345-5224. Qutside the U.S. and Canada, contact
your local PE Applied Biosystems sales representative,

or visit our web site at www.perkin-elmer.com/ab.

PE Applied Biosystems

Europe 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, Mexica Tel: 52-5-651-7077 Fax: 52-5-593-6223 Australia Melbourne, Australia Tel: 1 800 083 747 Fax: 613 9212-8502
,/R h\" ©1998 by The Perkin-Elmer Corporation PE Applied Biosystems PCR reagents are developed and manufactured by Roche Molecular Systems, Inc., Branchburg, New Jersey, USA. The PCR process is covered by U.S. patents owned by Hoffmann-
Qu o e/ La Roche, Inc. and . Hoffmann-La Roche Ltd. ABI PRISM and Perkin-Eimer are registered trademarks and Applied Biosystems, PE, and PE Applied Biosystems are trademarks of The Perkin-Eimer Corporation
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The tool that can make a difference in your research...is at your fingertips

Science magazine has harnessed the power of the internet to bring you a comprehensive, highly versatile scientific
tool, Science Online. Filled with news, research, and hyperlinks to related data. Accessible and searchable in just
seconds. Helping you rise to the exiraordinary academic and research challenges in the practice of science today.

Science Online....a dedicated research assistant on call for you—24 hours a day, seven days a week

« Same day delivery—full-text research articles on the day of publication. No waiting for snail mail delivery of
important information that could be “old news” by the fime it gets to you

= Daily news briefings—the fast-breaking news in ScienceNow provides you with daily facts and discoveries too
important fo wait for the next week's issue

« Powerful search engine—lets you search through current as well as past issues when you need to investigate
deeper into a subject

« More than a magazine—email alerts, job posfings and career advice, references and interjournal links, special
interest forums, and much more

Easy to navigate, Science Online gets you there fast. . .gets you there first. . .and keeps you connected in ways
never before possible.

www.sciencemag.org...the one research tool no scientist should be without

Research Tool

; Subscribe to Science Online today—via mail, fax, phone or online at www.aaas.org :
AAAS MEMBERS: (] YES! Please [ begin (] renew my access to Science Online for just $12 a year.
' (Offer good only for AAAS members.) Membership # K

NON-MEMBERS: (] | want to join AAAS and receive Science magazine (51 weekly issues) and
| access to Science Online. | have checked my membership category below:

USA EUROPE, ASIA, CANADA MEXICO/ |
5 PACIFIC & OTHER CARIBBEAN |
Professional Member 15120 15210 [ 5186.41 18175
. Postdoctoral/Resident s 97 18187 [15161.80 0 $152
Full-Time Student as 7 (15162 [15135.05 oSz
[ Check enclosed (payable to “AAAS™) for: § 3
[ Charge my credit card: CViss [ IMasterCord (] American Express |
CARD # EXP.
SIGNATURE

NAME (PLEASE PRINT)
| INSTITUTION
| STREET ADDRESS

ary STATE 1IP

EMAIL ADDRESS

! Rates valid until 12/31/98. $60 allocated to Science. $12 allocated to Science Online. Canadian rate indudes GST # 125488122,

| Please allow 6 weeks for receipt of first paper issue of Science.

MAIL TO: AAAS, Membership Services, 1200 New York Avenue, NW, Washington, DC 20005

. FAX T0: 202-842-1065 OR CALL: 202-326-6417 SBXSM3
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Mini-Prep 24
for Automated Plasmid Mini-Preps

The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for
instrument designed for purification of plasmid automated fluorescent and
DNA directly from bacterial culture. manual sequencing.

The instrument uses a revolutionary /N Easy Operation - begin prep
new method of nucleic acid purificat- j with direct loading of bacteria
ion based on modified agarose gel || culture - no centrifugation step
electrophoresis and subsequent saves you time

recovery by electroelution. g ]
The process utilizes premanufact- | Cemsidtent Re.esu sl s
6 ug of plasmid per ml.

ured sample cassettes which allow /
for direct loading of up to 2 ml Fast - up to 24 preps per hour,
saving you time.

of culture. Lo
Call now to learn how the New and Quality - time and time again.

Improved Mini-Prep 24 can provide you

with great, high-quality DNA...while saving

you a lot of time. M A'ff”””ﬂ{/

RESEAR
1-800-466-7949
11339 SorrentoValley Rd ® San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753

www.macconnell.com
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High throughput PCR. Reliable performance
Within budget.

WithOUt compr Omise. Authorized for PCR

The new Dual 384-Well GeneAmp® PCR System 9700.

You don’t need more bench space to get higher PCR throughput. With a

dual 384-well sample block, the GeneAmp® PCR System 9700 gives you 800%

more sample capacity without a bigger base footprint.
That means you can run 768 samples in just 1351

square centimeters. And you can do it with the reliable

thermal performance, intuitive programming, and afford-

e v i @ Interchangeable
ability that make the GeneAmp PCR System 9700 the Blockemake it

best price-performance value in thermal cycling today. easy to expand
] the capability of
The new Dual 384-Well GeneAmp PCR System 9700 the Genedmp PCR
is ideally suited for a wide range of applications and is Hopbin T8
Authorized for PCR. In addition to the new dual 384-well sample block., the
system accommodates standard 96-well sample blocks and other formats as
they become available.
So. get more PCR per square centimeter. For information on the
Dual 384-Well GeneAmp PCR System 9700, call PE Applied Biosystems at
1-800-345-5224. Outside the U.S., contact your local sales representative,

or visit our website at www.perkin-elmer.com.

~PE Applied Biosystems

Europe Langen, Germany Tel: 49 (0)6103 708 301 Fax: 49

r— GeneAmp |s a registered trademark of Roche Molecular Systems, inc
{ Roche > owned by Hoffmann-La Roche, Inc. and F. Hoffmann-La R
\——" manutactures its products in accordance with the IS0 9000 quality system requirement
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One-Step Bibliographies P{¢ the Power of the Web

Reference
Manager

Reference Manager®

Try them today!
The perfect
combination

www.risinc.com :

NEW:

tool for
sharing personal
references!

Reference Web Poster™

* NEW -version 8.5 includes Spell Checker! .

Postyour Reference Manager, ProCite® and

&

Research Information Systems, 2355 Camino Vida Roble, Carlsbad, CA 92009 USA

Easy one-step bibliographies

EndNote® databases on the Web

Create multiple links to the Web — or OLE objects
such as chemical structures or graphic files
Perform key operations across multiple databases
Designed for Win95/NT4

¢ Anyone with a Web browser can:

access your Reference Web Poster site
searchany combination of ProCite,
Reference Manager and EndNote
databases — simultaneously

mark and export references into bibliographic

800.722.1227 » 760.438.5526  Fax: 760.438.5266 software

E-mail: sales@risinc.com * WWW: http://www_risinc.com . X

Division of the Institute for Scientific Information, a Thomson Company * DeSIgned for W|n95/NT4
ProCite and Reference Manager are regi demarks and R Web Poster is a trademark of the

Institute for Scientific Information. EndNote is a registered trademark of Niles Software. Inc. All other products are tradernarks of their respective companies.
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Shearwater Polymers, Inc.

POLY(ETHYLENE GLYCOL) AND DERIVATIVES

FUNCTIONALIZED BIOCOMPATIBLE POLYMERS FOR PROTEIN
PEGYLATION, PHARMACEUTICAL AND BIOTECHNICAL APPLICATIONS

Amine Reactive Derivatives

+ Succinimidyl Succinate (SS)

* Succinimidyl Propionate (SPA)

* Succinimidyl Carboxymethyl (SCM)
* PEG2 Succinimide (PEG2-NHS)

* Oxycarbonylimidazole (CDI)

= Nitrophenyl carbonate (NPC)

* Epoxide (EPOX)

* Aldehyde (ALD)

* Isocyanate (NCO)

Call or write for full product listing |
(800) 457-1806 (U.S.)
(205) 5334201 (Int.)
(205) 5334805 (fax)
2307 Spring Branch Rd.

Huntsville, AL 35801
info @swpolymers.com (e-mail}

Heterofunctional Derivatives

* w-amino-o-carboxyl (NH2COOH)

* w-hydroxyl-a-amine (HONH2)

* @w-hydroxyl-o-carboxyl (HOCOOH)
* NHS-Vinylsulfone (NHSVS)

* NHS-Maleimide (NHSMAL)

TR
mMPEG—O—C—NH C—O0O—N

I
PEG2-NHS 0

o]

il
11 Visit our web site at http://www.swpolymers.com/

Sulfhydryl Reactive Derivatives

* Vinyl Sulfone (VS)
« Maleimide (MAL)
* Orthopyridyl-disulfide (OPSS)

NEW SERVICES AVAILABLE

PEGylation and Methods
Development for your proteins,
peptides, small-molecule drugs
and other bioactive molecules
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Quantltatnon :

via Beer’s
Law -1/ 1, 2 apa 2
Wavelength

On the verge of another breakthrough in bioscience?

Need some serious assistance to match the hectic pace of
molecular biology protocols and experiments?

Get a new Assistant! The Molecular Biology Assistant
2000™ System. The next revolution in tailored solutions
from Perkin-Elmer. With crowded bench space, and chang-
ing work areas, this compact and innovative productivity
tool is ready—when and where you are. For instant help
computing concentration and amounts of biomolecules —
in the units needed for setup. For finding the volumes
needed for microplate or tube dilutions in a flash. For
quick ODzé0 checks, finding concentrations of DNA and
protein solutions. For running quantitative colorimetric
analysis from stored standard curves.

Conversions are no problem...they are dynamic: picomoles,
ODU’s copy number all in context for the next step.

of The Perkin-Elmer Corporation.

Get MORE Connected.
The lines of advanced communication are OPEN. It’s the Perkin-Elmer commitment to building relationships
by sharing information and solving problems together. So no matter how far-reaching your needs,our =
worldwide support and service teams will take you where you need to go. Experience MORE of what PE can N
do for you here: Visit our Website at www.perkin-elmer.com. E-MAIL us at info@perkin-elmer.com. Call us

at 1-800-762-4000. Fax us at 1-203-762-4228,

Pﬁﬁrb&lﬁrkarﬂghmduﬂmwkuﬂHBAMImrk

Experienced and insightful assistance for designing and
using new oligos. Intuitive and truly fun to use? Finally!
With a bright color touch screen and graphical display.
And personalizable. Your specific absorbance-based
methods and curves are stored...with names you create...
on top level buttons in the folder you choose. Your local
currency, your local time/date convention, your style.
Even a time-stamped log of your day’s work for reference.
Job done.

To get this talented new Assistant started in your lab next
week, order one risk-free for 30 days by calling 1-800-
762-4000 ext. 5448. And visit www.perkin-elmer.com/
mba2000 for a free T-shirt offer and to see how much of
the routine stuff it will do, so you can do the cool stuff.
Start planning that next discovery experiment —now!

54 For Literature
55 For a Sales Call

9001

~ERKIN ELMER

Look to us. And see more.



Splash!

~ ®Analyse proteins directly

~ ®lmport and export

- OMIGA 1.1 for
- Windows is
now available!

o analysis, motif searches

~ http://www.oxmol.com/

It includes the powerful
tools you need to analyze
nucleic acids and proteins—
PCR and sequencing primer
searches, improved ORF

and many others:

L ize your data
using OMIGA’s “Project
View.” Add text files,
pictures, HTML pages
and website links to any
of your project folders.

® Use Clustal W multiple
sequence alignment to find
regions of homology in
your DNA or protein

sequences.

on your desktop, without
relying on external servers
or inconsistent interfaces.

® Combine multiple analysis
results in a single display.

sequence data from
MacVector,” GeneWorks®
the Wisconsin Package™
and many others.

® Enhance image quality
when resizing images.
OMIGA 1.1 supports EMF,
the latest 32-bit Windows
graphical standard, in
addition to 16-bit WMF.

Try the water!

Download a free OMIGA
demo from our web site,

or call today!
- getinfo/omiga5

® USA Europe Worldwide
(ﬁ) Oxford Molecular fel: 800-876-9994 fel: +44 1865 784600 http://www.oxmol.com
& Solutions for Discovery Research fax: 408-879-6302 fax: +44 1865 784601 1-408-879-6300
©1998 Oxford Molecular Al rights reserved. Oxford Molecular and are registere r and GCG Wisconsin Package are trademarks of Oxford Molecular Ltd. I

ani
Windows and Windows NT are registered trademarks of Microsoft. Doc ID x4272
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WEASILY CREATE YOUR EXACT GRAPH

... .More than 100,000 of your colleagues have already seen
R {EW SigmaPlot® can help them create compelling graphs—
ike the ones shown here. You can customize every detail to

, create the exact technical graph you want with SigmaPlot.
% % . dnsert multiple axes, choose the error bar direction, and

s ¥ more. Create multiple axes per graph or lay out multiple
“wsewr = ‘graphs on a page to see the trends in your data. All this and

gumore with amazing ease.

" ANALYZE YOUR DATA WITH EASE

SigmaPlot provides the tools you need to analyze your
data—from basic statistics to advanced mathematical
calculations. Choose from more than 100 built-in SigmaPlot
equations or create your own unique models to curve fit
your data with the Regression Wizard or plot them instantly
with the Function Wizard. Solve equations for any variable
* with the Function Solver. Extend your analytical capabilities
_ . with SigmaPlot’s transform language, or invoke Microsoft®
_ aimiete HPCIC ey Excel® in-place activation and add the power of SigmaPlot
Aaghamine RS directly to Excel. With SigmaPlot it’s all so simple!

-
{og; ey

AUTOMATE YOUR REPETITIVE, COMPLEX TASKS

You can develop sophisticated routines in seconds and save
- time with SigmaPlot’s new macro language. Create custom
menu choices and dialog _
boxes. Acquire and graph “When it comes to
your data in real time. choosing the program
Execute powerful analytical  that will best meet
methods or produce exact the needs of the bulk of

graphs. SigmaPlot’s OLE 2 entific and " ;
automation lets you access SHCEREC L BN

i e i “SigmaPlot seamlessly from users; it isn’t close:
: .- stand-alone applications like  1t’s SigmaPlot by a mile.”
~Microsoft Word® and Excel, )
bad & Plot di I Barry Simon, Ph.D.
or embed Sigmaliot directly Review of 11 competitive products
within customized software. Desktop Engineering magazine

ectangia AT
27> - hittp://www.spss.com/software/science/SigmaPlot

1 i @\A—g”ﬁ Inc., 233 S. Wacker Drive, 11th Floor SPSS Science Sofrware GmbH
- icago, IL 60606-6307 Schimmelbuschstrasse 25
 +312.651.3000; Fax: +312.651.3668 40699 Erkrath, Germany
Toll-free: 1.800.621.1393; Fax: 1.800.841.0064 +49.2104.9540; Fax: +49.2104.95410

Distributors worldwide: hrtp/www.spss.com/order/ France: +0800.90.37.55; UK: +0880.894982

Call today at
1-800-345-4740  RSICMAPLOT
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]
The American Association for the Advancement of Science

invites applications for the
tes appl for th

1998-99

AAAS Science Scholars in

Higher Education for Development

Selected Scholars will spend one year at the U.S. Agency
for International Development (USAID) in Washington, DC,
as part of a team to conceptualize, plan, and implement interna-
tional development activities in which there is collaboration
between USAID and the higher education community in the U.S.
and abroad.

The Scholars program is designed to provide a unique,
internationally-oriented, public policy experience; to demonstrate
the value of science, technology, and education in addressing
important societal problems; and to make practical contributions
to the more effective use of educational policy and development
in the foreign affairs and international programs of the U.S.
government.

Scholars must have a minimum of five years experience
in higher education international program administration and
have a Ph.D. in any physical, biological, or social science, or any
field of engineering. The emphasis will be on selecting individuals
who have substantial experience in achieving results in university-
style international programming.

This new program begins January 1, 1999 at USAID.
The award includes a $75,000 stipend plus allowances for interna-
tional travel, relocation to Washington, DC, and health benefits.
Deadline for receipt of applications is October 1, 1998.

Finalists will be interviewed in early November. U.S. citizenship
is required. The award is contingent upon the selectee obtaining

a security clearance.

Application information is available from:
AAAS Science Scholars in Higher Education for Development Program
Tel: 202/326-6700

E-mail: science_policy@aaas.org
http://www.aaas.org/spp/dspp/stg/scholars.htm




Atrcc, THE ONE SOURCE FOR
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Life just got easier! One lines. Thoroughly QC tested in Authentic, pure cell lines...and now,
call...one order to ATCC brings our own labs. High purity, high  the same quality of media and serum.
you ATCC's authentic cell lines reliability, high quality. That's the All from ATCC. The one source.
plus our own Vtacet™ brand Yhtacet™ brand of media and ane ®
Media and Fetal Bovine Serum.  serum from ATCC. ® .
The same media and serum When your research validation / - W 7

ATCC uses to grow our own cell s critical, order directly from ATCC.  Setting International Biological Standards Since 1925.
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YOUR RESEARCH

Get Power
and Sensitivity
Without PCR

Now you can detect low- or single-copy
targets using in situ hybridization, without
the need for in situ PCR. With NEN’s
powerful TSA™ technology, you’ll get
spectacular sensitivity, excellent
resolution and low background. It's simple
to use with your choice of chromogenic or
fluorescent detection systems. Even multi-
analyte detection is easy using several of

the available TSA fluorophores.
TSA — flexible, simple and sensitive.

Add power to Your Research. To learn
more about TSA for ISH or immunohisto-
chemistry, call now or visit our website at

www.nenlifesci.com

World Headquarters:

NEN™ Life Science Products, Inc.
Boston, MA 02118-2512 USA
800-551-2121

European Headquarters:
NEN Life Science Products
B-1930 Zaventem
+322717 7924
: ; © 1998 NEN™ Life Science Products, Inc.
Detection of integrated
HPV in SiHa cells TSA is protected by U.S. patents 5,731,158;
(low copy/cell) : i 5,583,001; and 5,196,306 and foreign equivalents.
with TSA-Direct, PCR is covered by patents owned by Roche Molecular
Cyanine 3 Tyramide. . Systems, Inc. and F. Hoffman-LaRoche, Ltd.
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NEW

ENGLAND

PMAL PROTEIN FUSION

PURIFICATION SYSTEM

CLONE $_ The gene of interest
/ is cloned into the

"""\ pMAL vector, creating
4 a gene fusion with
the MBP-encoding

malE gene

E coliis transformed
and the culture is

1‘ induced to produce
f ﬁg ﬂ MBP fusion protein

MBP Protein of Interest

EXPRESS

AFFINITY A crude cell extract

PURIFY is prepared and the
fusion protein is
purified by binding to
the amylose column.
It is then eluted from
the column using

Wash Elugte Maliose
"R
=
Specific
CLEAVE  Protease The purified fusion
l protein is cleaved g
with either Factor Xa, e
@ N Enterokinase or :
Genenase | ¥
SEPARATE The protein of interest
is separated from MBP
by passing the mixture
over an amylose
column
§53:2 3
T MBP-paramyosin X
” _-.“.:‘rv
- R Map o - vt
- |
s paramyosin ¥ -
- -
<« SDS-polyacrylomide gel electrophoresis of fractions
THE MOST FLEXIBLE SYSTEM AVAILABLE from the purification of MBP-paramyosin-ASal.
. . ; SR A: Lane 1: uninduced cells. Lone 2: induced cells.
A proven alrernunYe to convenﬂonql meThm.ﬁS for the expression and punf}(unnn of “ &b ol i s o ki
recombinant profeins. The gene of interest is fused to the malf gene, which encodes — column with mattose. Lane 2: puriied profein affer
maltose-binding protein (MBP), and expressed at levels constituting up to _ Factor Xa deavage. Lane 3: paramyosin fragment
40% of the total cell protein. eluted from second amylose column.
m The kit supplies reagents fo clone, express and purify your target protein SORBARY N = '_N et M_A_T '_° s
and yields up to 100 mg of fusion profein per liter. pMAL Protein Fusion and Purification System #800
= MBP fusion proteins are exiremely soluble, virtually eliminating problems with The System includes: pMAL vectors, amylose resin, Factor o and test substrate,
insoluble protein (inclusion bodies). anti-MBP antiserum, a marker for SDS-polyacrylamide gels, E. coli host and o

comprehensive instruction manual. System components are also available separately.

Fusion protein can be expressed in the cytoplasm or targeted for export to
the periplasm to facilitate formation of disuffide bonds.
FOR INFORMATION CONTACT US AT:

1-800-NEB-LABS OR http://www.neb.com

The pMAL System is designed for Factor Xa cleavage of fusion protein.
Alternative pMAL vectors allow for cleavage with Enferokinase or Genenase |.

= New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com ~

u New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com NEW ENGLAND

= New England Biolabs GmbH, Federal Republic of Germany Tel. 0800/BIOLABS (06196) 3031 Fax (06196) 83639 email: info@de.neb.com b i

= New England Biolabs (UK) Ltd. Tel. (0800) 3184 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com IO S[)"C

DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800)1 9815; Brazil (011) 366-3565; Denmark (39) 56 20 00; Finland (9) 584-121; France (1) 34 60 24 24;

Greece (01) 5226547; Hong Kong 2649-9988; India (542) 311473; Israel (03) 9229013; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 280-5691;

Netherlands (033) 435 00 94; New Zealand 0800 807809; Norway 22 09 15 00; Singapore 4457927; Spain (03) 902 20 30 90; Sweden (08) 30 60 10; Switzerland (061) 486 80 80; Taiwan (02) 28802913
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