VoL, 2BT~)pr5454
= Pagesw57=020 =SB -




Exira Lony Targets (kb)

M \ 30 48 17 30 48 30 a8 M 105 300 500 105 300 500 105 300 500 ™
L i i ) ) L y L ) . i
Herculase Expand Platinum  Tay
DNA 20 kb ONA Polymerase
Polymerase PCR Syslem High Fidehty Polymerase PCR System

Herculase Expand Platinum  Jag
20 kly DNA Polymerase
High Fidelity

New Herculase" enhanced DNA polymerase™ does it all! Get maximum
yiclds over a wide target range with the highest fidelity. Herculase polymerase
is a2 unique formulation optlmued to all meet your PCR needs. No need
to choose between fidelity and’ target size—Herculase polymerase
gives you the high fidelity you want with the great
performance you demand!

LEGENIDARY replication fidelity

OLYMPIAN range of simple and

complex targets, from ~100bp to 50kb ‘ Herculase™
Enhanced DNA Polymerase

H EROIC product yields for cloning, 4 ol raciay

expression and sequencing 1000 #o0z04
For more information,

H E RC U LASEM “ van‘n stratﬁii"e‘ii’éwibﬁﬁ ‘

ENHANCED DNA POLYMERASE

— You can have it all!

le No. 19 'on Readers’ SQMce Card




NEW

ENGLAND

Need enzymes? sioLass

‘Pl (b

1999 Corclog

g i

Order on-line at www.neb.com

Products you trust.
Technical information you need.

Anytime.

order,.
on-line
www.neb.com NEW ENGLAND

ioLabs:.

where science is the priority

Circle No. 17 on Readers’ Service Card



VOLUME 287

cience

www.sciencemag.org ally driven and provide a way of calibrating it. [Illustration: Marco R
Kleinhenz]
NEWS OF THE WEEK NEWS FOocus
778 2001 BUDGET: How NSF Came Up With 786  ARCHAEOLOGY: Earthmovers of the
the Biggest Boost in Its History Amazon
779 ASTRONOMY: Signs of MACHOS in a Far- The Gnod:Earihi Did.Pegpleimprove the
Off Galaxy Amazon Basin?
781 FRANCE: Street Protests Keep the 790  PLANT BIOTECHNOLOGY: Consumer
Pressure on Allégre Power Heralds Hard Times for
. Researchers
782  JAPAN: Blue Laser Pioneer Seeks Greener
Pastures 791  NEUROSCIENCE: Cold Numbers Unmake
782 BIOTECHNOLOGY: Both Sides Claim theQuatinant Mind
Victory in Trade Pact 792  MATHEMATICS: Fermat's Last Theorem's
v783  MATERIALS SCIENCE: Stretching Horizons Fise eoliain
e for Electrical Devices v793  ECOLOGY: How Climate Change Alters
786 783 CANCER RESEARCH: A Face-Off Over = Rhythms of the Wild
A prehistoric Tumor Blood Supply 796  AMERICAN ASTRONOMICAL SOCIETY: New
Amazon culture? 785  U.S.PRIZES: 17 Get Science, Technology Focus on Cool Planets and Hot Gas in
Medals Atlanta
— & e
T h" (38 B O
By ); o
DEPARTMENTS RESEARCH ARTICLE i
NETWATCH v826  Regulation of Protein Secretion Through -
g g :
763 816 Controlled Aggregation in the =
Endoplasmic Reticulum V. M. Rivera, X.
THIS WEEK IN Wang, S. Wardwell, N. L. Courage, A. Volchuk, 8 3 4
SCIENCE T. Keenan, D. A. Holt, M. Gilman, L. Orci, F.
765 Cerasoli Jr,, J. E. Rothman, T. Clackson Buoyant crust
EDITORS’ CHOICE REPORTS Mmeats plate
769 collision -
831  Temporal Trends in Deep Ocean Redfield =
+ ; 1ChPu %
CONTACT SCIENCE Ratios M. Pahlow and U. Riebesell [ =
L. ]
774 v834  Dynamics of the Pacific—-North American
Ll Plate Boundary in the Western United
SGENTCBE.?C i States L. M. Flesch, W. E. Holt, A. J. Haines, .
B. Shen-Tu 842  Cool Glacial Temperatures and Changes
in Moisture Source Recorded in Oman
RANDO;LSAMPLES v836  High-Speed Electrically Actuated Groundwaters C. E. Weyhenmeyer, S. ).
783 Elastomers with Strain Greater Than Burns, H. N. Waber, W. Aeschbach-Hertig, R.
NEW PRODUCTS 100% R. Pelrine, R. Kornbluh, Q. Pei, J. Joseph Kipfer, H. H. Loosli, A. Matter
881 839  Two-Dimensional Electronic Excitations 845  Cross-Species Interactions Between
in Self-Assembled Conjugated Polymer Malaria Parasites in Humans M. C. Bruce,
Nanocrystals R. Osterbacka, C. P.An, X. M. C.A. Donnelly, M. P. Alpers, M. R. Galinski,
Jiang, Z.V. Vardeny J.W. Barnwell, D. Walliker, K. P. Day

0\

AMERICAN

ASSOCIATION FOR THE

ADVANCEMENT OF
SCIENCE

760

4 FEBRUARY 2000

NUMBER 5454

COVER Honeybees that have flown a few meters in a patterned tun-
nel falsely perceive that they have traveled several hundreds of
meters. Experiments that recorded the dances of bees trained to fly
through such a tunnel demonstrate that the bee's “odometer” is visu- §

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in December, by the American Association for the Advancement of
Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail postage (publication No. 484460) paid at Washington, DC, and additional
mailing offices. Copyright © 2000 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS.
Domestic individual membership and subscription (51 issues): $112 ($62 allocated to subscription). Domestic institutional subscription (51 issues): $340;
Foreign postage extra: Mexico, Caribbean (surface mail) $55; other countries (air assist delivery) $90. First class, airmail, student, and emeritus rates on
request. Canadian rates with GST available upon request, GST #1254 88122. Publications Mail Agreement Number 1069624. Printed in the U.S.A.

4 FEBRUARY 2000 VOL 287  SCIENCE

www.sciencemag.org



'S Compass

Antibiotic Rotation L. Roccanova and P. Rappa

Ill. Herbicide Use on Roundup Ready Crops ). Carpenter
and L. Gianessi. Benefits of Membership E. Danchin and
R. H. Wagner. Response |. K. Parrish and L. Edelstein-
Keshet. Corrections and Clarifications

EDITORIAL
801  Lunch Selections Expanding
LETTERS
803 Timeline Travails D. Ihde. Response |. Amato. 81 2

Bioweapons
victims

ESSAYS
809  From Turin to Stockholm via St. Louis .
and Rio de Janeiro R. Levi-Montalcini v814  GEOPHYSICS: The Strength of a Continent
834 G.A. Houseman
810  AlLife in Science H. G. Khorana .
v816  DRUG DELIVERY: Regulating Export of ER
BOOKS ETAL. o Cargo M. Aridor and W. E. Balch SCIENCE ONLINE
811  PALEOBIOLOGY: Reef Evolution R. Wood, ¥817  BEMAVIOR: Measuring Beelines to Food wwwscienceonline.org
reviewed by J. E. N.Veron 851 T. Collett SCIENCE
812  EPIDEMIOLOGY: Anthrax The Investigation 818  BIOSYNTHETIC PATHWAYS: Biosynthesis T::iﬁlc"::‘: 4
of a Deadly Outbreak ). Guillemin, reviewed Meets Bioinformatics D. E. Cane g
by J. B. Tucker SCIENCENOW
REVIEW DAILY NEWS SERVICE
PERSPECTIVES 820  BIOCHEMISTRY: Adaptive Recognition by ik
813 NEUROBIOLOGY: Regeneration in the Nogo Nucleic Acid Aptamers T. Hermann and NEXT WAVE
Zone M. Tessier-Lavigne and C. S. Goodman D. . Patel RESOURCES FOR
YOUNG SCIENTISTS
www.nextwave.org
GRANTSNET
RESEARCH FUNDING DATABASE
848  Mutations in SDHD, a Mitochondrial 864  Synaptic Assembly of the Brain in the i Sl diaganl
Complex Il Gene, in Hereditary Absence of Neurotransmitter Secretion NEUROAIDS
Paraganglioma B. E. Baysal, R. E. Ferrell, J. E. M. Verhage, A. S. Maia, ). ). Plomp, A. B. EXPERIMENTALWEB SITE
Willett-Brozick, E. C. Lawrence, D. Myssiorek, Brussaard, |. H. Heeroma, H. Vermeer, R. F. www.sciencemag.org/NAIDS
A.Bosch, A. van der Mey, P. E. M. Taschner, Toonen, R. E. Hammer, T. K. van den Berg, M.
W. S. Rubinstein, E. N. Myers, C. W. Richard Missler, H. J. Geuze, T. C. Stidhof sfcﬂ.iﬁ;issoﬁ:r'éi
lll, C. J. Cornelisse, P. Devilee, B. Devlin
869 A Subclass of Ras Proteins That Regulate SR Rl LB R
v851  Honeybee Navigation: Nature and the Degradation of IxB C. Fenwick, S.-Y. Na, o
.y Calibration of the “Odometer” R.E.Voll, H. Zhong, S.-Y. Im, . W. Lee, S. Ghosh
M. V. Srinivasan, S. Zhang, M. Altwein, J. Tautz
. . 873  Signaling and Circuitry of Multiple MAPK
v854 Po'pulation Dynamical Consequences of Pathways Revealed by a Matrix of Global
e Cllmaife Change for a Small Temperate Gene Expression Profiles C. ]. Roberts, B.
Songbird B.-E. Saether, ]. Tufto, S. Engen, K. Nelson, M. . Marton, R. Stoughton, M. R.
Jerstad, O.W. Rastad, ). E. Skatan Meyer, H. A. Bennett, Y. D. He, H. Dai, W. L.
857  Connectivity of Marine Populations: Walker: T.R. Hughes, M. Tyers, C. Boone,
Open or Closed? R. K. Cowen, K. M. M. S. H. Friend
Lwiza, S. Sponaugle, C. B. Paris, D. B. Olson TECHNICAL COMMENTS
860  Eta-1(Osteopontin): An Early i) £ i
. ntrinsic Versus Extrinsic Pseudogaps in
ICompo-nent of Type-1 (Cell-Mediated) Photoemission Spectra of Poorly
mmunity S. Ashkar, G. F. Webe_ﬂ_V- Conducting Solids D. S. Dessau and T. 864
Panoutsakopoulou, M. E. Sanchirico, M. Saitoh. Response R. Joynt
Jansson, S. Zawaideh, S. R, Rittling, D.T. ’ ! Brain organization
Denhardt, M. ). Glimcher, H. Cantor www.sciencemag.org/cgi/content/full/287/5454/767a in the absence of
function

Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of address to Science, P.O. Box
1811, Danbury, CT 06813-1811. Single copy sales: $8.00 per issue prepaid includes surface postage; bulk rates on request. Authorization to photo-
copy material for internal or personal use under circumstances not falling within the fair use provisions of the Copyright Act is granted by AAAS to
libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $4.00 per article is paid
directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, The identification code for Science is 0036-8075/83 $4.00. Science is indexed in the Reader’s
Guide to Periodical Literature and in several specialized indexes.

www.sciencemag.org ~ SCIENCE  VOL 287 4 FEBRUARY 2000 761



Microarrayy.
We'll give

You evemﬂu’ ng

ve 9ot.

Fully integrated, proven, high-throughput gene expression
systems using the latest technologies. That's what we offer
you through our microarray programmes.

Readily-available microarray technology.
Now with even more choice.

Already more than twenty companies world-wide are enjoying the
benefits of faster gene identification and lower cost of drug
development thanks to Amersham Pharmacia Biotech/Molecular
Dynamics. With robust, state-of-the art equipment, earliest access
to novel consumables and reagents and senior scientific support
and training, they can focus on meaningful research and generating
their core competence in-house rather than worrying about the
systems to do it.

We are now extending the availability of our microarray technology
to allow different entry levels to suit your organisation’s research
objectives. Whichever programme you join, it will provide you with
the means to concentrate on what you do best — discover, develop
and deliver the results to stay ahead in the rapidly changing world
of genomics.

See how we can facilitate microarray technology in your laboratory
on www.apbiotech.com/MTAP and discover more.

0

molecular dynamics

part of Amersham Pharmacia Biotech

Circle No. 16 on Readers’ Service Card

66-11 OWW



- Lab automation design
~ unlimited flexibi

BIOZ4ROBOT 3000

Tailor-made Molecular Biology Workstations
Each BioRobot™ 3000 is custom designed to fit your specific automa-
tion needs. A wide variety of modules is available to simplify smallvolume
liquid handling, walk-away plate processing, nucleic acid purification,
recombinant protein purification and assay, and other life science
applications. You can easily modify and expand your BioRobot 3000
whenever your needs change.

Software designed for flexibility

QlAsoff™ software gives you complete control over your processing
and data handling. Clear on-screen prompts and pointand-<click
menus make it simple to create your own protocols. Complete process

Io '
I - P
) 7

documentation and sample tracking are provided in standard file formats
for easy data exchange with other laboratory instruments and laboratory

information management systems (LIMS).

Comprehensive application support

Our Technical Support Specialists have extensive experience in both
molecular biclogy and instrumentation, and offer more than just help
designing and installing your workstation. We provide complete support
for application development and system expansion to keep your
workstation in step with your developing needs for highthroughput
processing.

Lab automation your way — from the company that understands molecular biology
Contact QIAGEN today |

The BioRobot 3000 is not available in all countries; please inquire.

© 2000 QIAGEN, all rights reserved

www.giagen.com

QIAGEN: Germany USA Australia Canada

France Japan
Tel. 02103-892-240 Tel. 800-426-8157 Tel. 0394893666 Tel. 8005729613 Tel. 01-60-920-930 Ter°03-5805-7261
Fax 02103-892-255 Fox 800-718-2056 Fox 03-9489-3888 Fax 905821-1327 Fax 01-60-920-925 Fax 03-58057263

DISTRIBUTORS: Argentina Tecnolab S.A. {011} 4555 0010 Austria/Hungary/Slovenia R. u. P. MARGARITELLA Ausiria (01} 889 18 19 Belgium/Luxemburg Westburg b.v. 0800-1-9815 Brazil Lobirade do Brozil
{11) 543 1455 or 0800 55 1321 Central & South America Labirade Inc. USA (305) 828.3818 China Gene Company Limited {852)28966283 Czech Republic BIO-CONSULT spol. s.r.0. (02}4447 1239 Denmark
KEBO Lab A/S 43 84 87 88 Egypt Clinilab 525 7212 Fintand KEBO Lob Oy {09)804 551 Greece BioAnalyfico S.A. {01}640 03 18 India Genelix [011)-542 1714 or [011)-515 9346 Israel Biolab Lid. 02. 584 1111 Italy
GENENCO [MMedical sil} {055) 500 1871 Korea IRS Laboratories, [nc.(02) 924-86 97 Malaysia Research Biolabs Sdn. Bhd, (037312099 Mexico Quimica Volaner $.A, de C.V. {5) 525 57 25 The Netherlands
Waestburg b.v. [033]-4950094 New Zealand Biolob Scientific Lid.{0%) 980 6700 or 0800 933 966 Norway KEBO Lab AS 22 90 00 00 Poland Syngen Biotech (071) 351 41 06 or 0601 70 60 07 Pertugal
1IZASA PORTUGAL, LDA {1)-424 73 64 Singapore Research Biolabs Pie Lid. 445 7927 Slovak Republic BIO-CONSULT Slovokia s.r.0. {07) 50221 336 South Africa Southern Cross Biotechnology {Piy) Ltd {021) 671 5166
Spain IZASA, S.A. (93] 902.20.30.90 Sweden KEBO Llab (08) 621 34 00 Teiwan TAIGEN Bioscience Corporotian (02) 2880 2913 Thailand Theera Trading Co. Utd. {02} 412-5672 I other countries contuct:

QIAGEN GmbH. Germany

Circle No. 21 on Readers’ Service Card

Switzerland UK
Tel. 0613193031 Tel. 01293-422-999
Fax 0613193033 Fax 01293-422-.922

BR3COOLHO12000SWW




STRESS IN THE WEST

The coast of California is dominated by
strike-slip faults from the shearing of the
Pacific Plate past the North American
Plate. Further east in Nevada, the Basin
and Range is characterized by extensional
structures, and other large regions of the
western United States show no significant
crustal deformation. Flesch et al (p. 834;
see the Perspective by Houseman) have
developed a self-consistent model of the
lithosphere of the western United States
that explains these different stress
regimes. Their model indicates that plate
boundary forces and buoyancy forces con-
tribute to the style of deformation across
the west. From their model, they can esti-
mate the stronger regions of the crust,
such as the Basin and Range, from the
weaker regions of the crust, such as the
coast of California.

BETTER IN THE STRETCH

Small devices that can convert electrical
energy into mechanical motion are desir-
able for applications ranging from acous-
tic speakers to miniature robots. Although
more exotic materials such as piezoelec-
tric ceramics, carbon nanotubes, and con-
ducting polymers have been used in such
actuators, ordinary polymers with a sim-
ple dielectric response to an applied elec-
tric field can produce large motions
(strains) if sandwiched as thin films be-
tween compliant electrodes that can
change shape. Pelrine et al. (p. 836; see
the news story by Cho) now show that
actuators containing certain commercial
silicone or polyurethane polymers that
were prestretched can expand by a factor
of 2 or greater. The response is fast, and
these actuators can transfer large
amounts of mechanical power relative to
other actuators.

COOLER EQUATORIALLY
One of the most controversial issues in
paleoclimatology is how much cooler sea
surface and continental temperatures
were during the last glacial maximum
(LGM) compared to the present, especially
at low latitudes. Weyhenmeyer et al. (p.
842) have looked at the noble gas compo-
sition of groundwaters from northern
Oman and found that the mean annual
temperature there was 6.5°C cooler
15,000 to 20,000 years ago. They also
found from the relation between the iso-
topic compositions of the hydrogen and
oxygen in water that the dominant source
of moisture at that time was the Indian

Ocean, unlike present conditions where
the Mediterranean is dominant. These re-
sults lend strong support to the notion of
widespread and significantly cooler tem-
peratures at low latitudes during the LGM,
and suggest that important changes in at-
mospheric circulation patterns have oc-
curred since then.

SECRETION ON DEMAND
Specialized secretory cells regulate the
release of important bioregulatory
molecules such as insulin and ensure
their availability at appropriate times.
Rivera et al. (p. 826; see the Perspec-
tive by Aridor and Balch) demonstrate
that a non-secretory cell can behave
like a secretory cell if the protein of

interest is engineered to accumulate
within its secretory pathway. Insulin
and growth hormone were linked to
domains designed to aggregate. The
resulting protein aggregates that
formed were too large to transit
through the cell’'s endoplasmic reticu-
lum, but secretion was efficiently in-
duced with a cell-permeant small
molecule drug that disrupted the ag-
gregates. Drug administration permit-
ted the release of unmodified protein,
as demonstrated in a mouse model for
insulin release. This strategy holds po-
tential therapeutic value in that secre-
tion of physiologically important
molecules may be controlled directly.

MEASURING A BEELINE
How do bees measure the distance flown
between the hive and food source and
then communicate that information to
their sisters by their dances? By compar-
ing waggle dances performed after flying
through a narrow tunnel with those per-
formed after flying freely outside, Srini-
vasan et al. (p. 851; see the cover and the
Perspective by Collett) show that flying
through a tunnel is equivalent—in the
bees’ perception—to flying much longer
distances. Because the width of the tunnel
is known, it has been possible to measure

THIS WEEK IN SCIENCE |
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the relation between image movement
and the waggle dance and show that optic
flow is an important component of dis-
tance measurement.

BIGGER DIPPER
POPULATIONS?

A central question in ecology is the relative
contribution of density-dependent effects
and stochastic variation to population fluc-
tuations, and a major contemporary con-
cern is to predict how organisms will react
to an expected global warming. Sather
et al. (p. 854; see the news story by
Wouethrich) address both these questions in
a long-term study of a small temperate
songbird, the dipper, in Norway. By using
new methods of estimating and modeling
stochasticities in population models, they
demonstrate quantitatively that global
warming will strongly influence the popula-
tion dynamics of the dipper. In particular,
they show that warming should have the
effect of increasing average population den-
sity by reducing the frequency of environ-
mental events that limit population size.

REASSESSING MARINE
DISPERSAL

Are there barriers to dispersal of larval or-
ganisms in the sea? It has commonly been
assumed that larvae are widely dispersed
between oceanic islands, and that there-
fore ecological communities are “open” or
connected with one another. Using a
modeling approach, Cowen et al. (p. 857)
show that such connectivity—at least in
the Caribbean islands—has probably been
overestimated a billionfold. It appears, in-
stead, that populations are very largely
sustained by local reproduction and larval
retention. These findings are likely to have
direct impact on conservation and man-
agement strategy for coastal marine habi-
tats: If local retention is the rule, then lo-
cal management initiatives might have a
greater chance of producing local results.

MANIPULATING T CELL TYPES

T cells can help the immune response gen-
erate either a cell-mediated (type-1) or an
allergic (type-2) response. The cytokines
that heavily influence one pathway or an-
other are interleukin-12 (IL-12) and IL-10,
respectively. Ashkar et al. (p. 860) now find
that the cytokine Eta-1 (also known as os-
teopondin) is critical for directing the in-
creased production of IL-12, through bind-
ing to an integrin, and the decreased pro-
duction of IL-10, through binding to CD44.
Through the use of mice genetically defi-

CONTINUED ON PAGE 767
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cient in Eta-1, IL-12, or IL-10, the authors
found that Eta-1 was necessary to protect
mice from Listeria infections and to aid in
granuloma formation. The effects of Eta-1
on the IL-12:IL-10 ratio provide another
possible therapeutic target for manipulation
of the immune response.

ALMOST ASSEMBLING
THE BRAIN

The development of an organ as complex
as the brain depends on a sequence of
precisely controlled events. Is synaptic
communication between neurons a re-
quirement for the proper assembly of the
brain? Verhage et al. (p. 864) describe a
new mouse mutant, with a deletion of the
munc 18-1 gene, where neurotransmitter
secretion is completely blocked. The
brains of these mice are nevertheless nor-
mally assembled, major pathways are
present, and structural elements of
synapses form. Neurotransmission seems
thus not to be necessary for synapses to
form and connections to be established
initially. At later stages, however, neurons
die by apoptosis, tremendous cell loss oc-
curs, and brain integrity is compromised.

FOLLOWING THE EFFECTS

OF YEAST PHEROMONE
Pheromone communication between
yeast cells induces arrest in the G1 phase
of the cell cycle and causes mating pro-
jections to form. Roberts et al. (p. 873)
used DNA microarray analysis to observe
global patterns of gene expression in
yeast cells associated with alterations in

signaling through the pheromone re-
sponse pathway. Pheromone receptors ac-
tivate a mitogen-activated protein (MAP)
kinase pathway that leads to alterations
in gene expression. The results show the
global patterns of regulation mediated by
this pathway and related pathways that
use MAP kinase signaling modules for oth-
er biological responses. They found that
partial activation of the pheromone re-
sponse pathway produces a gene expres-
sion pattern reminiscent of that in cells
undergoing haploid invasive growth. Such
regulation was previously thought to be
under the contol of a distinct MAP kinase
pathway. Data from 383 highly regulated
genes over 46 sets of experimental condi-
tions begin to show the predictive power
of such large data sets when presented as
a two-dimensional hierarchical matrix.

NUCLEIC ACID PARTNERS

The character of specific interactions of
macromolecules is central to biochem-
istry. Hermann and Patel (p. 820) review
structural studies of ligand-nucleic acid
complexes, where the ligands include
amino acids, small aromatic molecules,
and oligosaccharides. Nucleic acids func-
tion primarily as carriers of information,
encoding the DNA sequences of genes,
and also as purveyors of that information
in the personages of messenger, transfer,
and ribosomal RNAs. More recent work,
however, has revealed the importance of
interaction specificity of nucleic acids in
accomplishing these functions and for re-
alizing their potential in biotechnology.

TECHNICAL COMMENT SUMMARIES

Photoemission Experiments
and Pseudogaps

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/287/5454/767a

Joynt (Reports, 30 Apr., p. 777) argued that the “pseudogaps” observed in energy
spectra from angle-resolved photoemission (ARPES) experiments may, for very low
conductivity materials such as certain colossal magnetoresistance (CMR) man-
ganates, stem not from intrinsic material properties but from ohmic energy losses af-
ter electron ejection. In a comment, Dessau and Saitoh, noting that these extrinsic
losses should be momentum- or angle-independent, cite data from the layered CMR
material La, ,5r;sMn,0; that show strongly anisotropic pseudogap behavior in mo-
mentum space. This anisotropy, they suggest, points to an intrinsic origin for the
pseudogap. Because this CMR system’s resistivity is three orders of magnitude larger
than the threshold at which Joynt expected extrinsic losses to become relevant,
Dessau and Saitoh conclude that such effects may not be a major experimental con-
cern for conductivities of that order or better.

Joynt responds that, while Dessau and Saitoh are correct for the system they stud-
ied, extending conclusions from that system to all poorly conducting solids may be
misleading, in part because the loss function does not depend solely on conductivity.
Accurately assessing pseudogaps in poorly conducting solids, Joynt maintains, re-
quires "both optical and photoemission measurements, followed by a careful consid-
eration of the characteristic frequencies” for the system in question.
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Kit and blunt end ligation of the recovered DNA. Plasmid
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Flexible formats, uncompromised performance

Thanks to the new 60-well 0.5 mL block, the GeneAmp® PCR System 9700

now offers a high-volume option, for the ultimate in flexibility. But regardless of

the sample block you select, you’re investing in the industry’s premier thermal

cycler capabilities, including oil-free operation, compact 30 x 41 cm footprint,

intuitive graphical user interface, and high-speed, uniform heating and cooling.

Guaranteed performance and reliability all within budget. For more information

orto place an order, call 650.638.5800, contact your local sales representative,

or go to www.pebiosystems.com.

The GeneAmp®PCR System 9700: we’ve got you covered.

GeneAmp® PCR System 9700 PE Biosystems

Applied Biosystems

A PE Corporation Business

9000

PE Corporation, formerly The Perkin-Elmer Corporation, is committed to providing the world’s leading technology
and information for life scientists. PE Corporation consists of the PE Biosystems and Celera Genomics businesses.
PE Biosystems comprises four divisions—Applied Biosystems, PE Informatics, PerSeptive Biosystems, and Tropix.

PE, PE Biosystems, and PE Applied Biosystems are trademarks of The PE Corporation or other subsidiaries in the US and certain other countries.

PE Applied Biosy ps and pi itsp inacc with ISO 9000 quality system requirements. GeneAmpis a regi: K
of Roche Molecular Systems, Inc. The PCR process is covered by patents owned by Roche Molecuiar Systems and F. Hoffman-La Roche Ltd. For Research
Use Only. Not for use in diagnostic procedures. ©1999 PE Biosystems. Printed in the USA.
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Dont Kill the

RNA

RNAIater”
protects RNA from
degradation!

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

. 37°C for | day RT for | week 4°C for | month
Ideal for tissues Figure la. Quality of RNA isolated from Tissue Stored in RNAlater™ Solution. Fresh mouse tissues were dis-
y g
cultured cells and 4 sected and stored in RNAJater™ at 37°C for | day, room temperature for | week, or 4°C for | month. RNA was isolated

using TRI Reagent® (MRC) and analyzed using denaturing agarose gel electrophoresis.
buffy coats

RNAIater™ is an extraordinary reagent that allows
you to harvest and dissect samples for RNA isolation
in 2 whole new way!

™
RNAlater quickly permeates cells and tissues at room temperature, rapidly RNA’quexORLD

OUND
inactivating RNases. Tissues or cells simply submerged in RNAlater can be a regular TechNotes feature
stored, dissected and even shipped at room temperature. Imagine removing a

sample from the freezer, dissecting a portion for RNA isolation and archiving “The RNAlater™ works!”
the remainder— it's possible with RNAlater. RNAlater is compatible with all One satisfied researcher, tired
RNA isolation procedures tested. of constant harassment by
the surgeons in O.R, traded
With RNAlater, you don't have to worry about killing or degrading those in his fiquid nitrogen and
precious mRNAs during sample collection and handling. Dewars for RNAlater".
MORE INFORMATION INSTANTLY To read the details of ..

For instant information about RNAlater™, email rnalater@ambion.com. this and other true stori
Information may also be obtained by phone, fax or the reader service number below. i

& For a complete

5 list of distributors Uu.s. (80 0)888-8804 .

§ visit our website, #o»
@

http://www.ambion.com

Canada (800)445-1161 A ®
(800) D10

AMBION, INC. » 2130 WOODWARD ST. « SUITE 200 « AUSTIN, TX 78744-1832
tel(512)651-0200 « fax(512)651-0201 « email: moinfo@ambion.com * www.ambion.com
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It's more than online purchasing.
It's a 24-hour, continually-updated technical resource.
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right purification tool — and how and where to use it. Over 7,000
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compatibility charts and other valuable information. Search by keyword,
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BioSource
Custom DNA Synthesis

24 Hours'
EconoPURE

T Hours'
FRET Probes

‘Shipped

BioSource specializes in unique
modifications/conjugations
requiring special purification
such as FRET probes

Our commitment to service includes our
“Free Replacement Guarantee”
if an oligo fails to perform the first time

b
Q
<
= &
2 ¥ =
E = =
| “Figure 1 # Figure 2
14003 : ¢ Show Me! Aafter manufacture, FRET probes are initially purified
1200 5 by HPLC, followed by denaturing PACE. The HPLC chromatogram of a
o 1000 ] ¢ FRET probe is shown in Figure 1. Figure 2 shows an analytical PACE
; fom; = : electrophorogram of the crude FRET probe (lane 1), following HPLC
7 20600 ; ' : % purification (lane 2), and final product after denaturing PAGE purifica-
0.400 . : tion (lane 3). [Denaturing gel analysis of the HPLC purified FRET probe
0.200 -+ confirms that not all of the synthesis failure sequences are removed (lane
0.000 2)]. The additional purification by PAGE removes those remaining failure
000 om0 000 sequences that can lead to increased background noise in the PE-ABI
+ minutes ; 7700 Detection System.

| BIOSOURCE

| e INTERNATIONAL Fax: (800) 786-4362
Order Online www keydna.com e-mail: dna@keydna.com
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The aurora borealis is formed when the earth's magnetosphere causes charged particles from the sun to collide with atmospheric gasses, emitting fight.

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

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

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

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

M Achieve reproducible quality and yields of pure
DNA, RNA, and mRNA.

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

USA (800) 428 5433 Roche Diagnostics Corporation

LightCycler is a trademark of and licensed from Idaho Technology. Inc. MagNA Pure is a trademark of a member of the Rache Group. RO‘?he IVIo'IecuIar Biochemicals
© 1999 Roche Diagnostics Corporation. Al rights reserved. Indcanapolts, Indiana
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Liquid Handling
with a smile

Take a journey into the future of pipetting — with the
Eppendorf Research® pro. A new generation of
pipettes with an ergonomic design, outstanding
applicational versatility and extremely simple, intuitive
user guidance which make your lab routines a whole
lot easier. Working with the Research pro is sure to put
a smile on your face!

Whether you require standard techniques, such as
pipetting and dispensing, special applications or
complex liquid handling procedures — everything can
be done simply and precisely, with just one pipette:
the Research pro. The easy-to-read display provides
you with information on the current settings and guides
you to the next operating step.

With its ergonomic design, the Research pro is also
kind to your hand. Smooth-running buttons and a
patented, reduced effort tip ejector prevent excess
strain to the muscles of one arm.

The lower part is autoclavable and can be disassembled
in a few simple steps.

You won't be surprised to
hear that the utmost
precision and accuracy in
all volume ranges, both
with the single- and
multi-channel version of
the Research pro, is
guaranteed in system
combination with original
Eppendorf pipette tips -
with or without a filter.

The future of pipetting is
liquid handling with a smile.
With the Research pro.

eppendorf

In touch with life

Eppendorf — Netheler - Hinz GmbH - 22331 Hamburg - Germany - Life Science Application-Hotline: +49 180-3 666 789 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: hitp://www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506
e-mail: info@brinkmann.com - website: www.brinkmann.com
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DPEPTIDES

/// NUCLEOTIDES
) custom PEPTIDES
PEPTIDE ANTIBODIES

BBOWSE, CLICK, AND fIND THE BEST DRICES
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%\ Peptide-online.com is the first web-site designed specifically for peptides, peptide e
antibodies and nucleotides. Researchers in life sciences can now quickly place o
their requests for bids for custom, catalog, and GMP orders. The requests will B

be viewed and orders filled by numerous qualified manufacturers at the best

prices. No more interminable phone calls with salepeople. No more waiting.
No more hassles.

Manufacturers of peptides, peptide antibodies, and nucleotides can

now find their customers at one place. Peptide-online.com is your

connection to sales and customers.
www.pejidesign.com Circle No. 13 on Readers’ Service Card
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“‘microarrays, see our web site at hitp://www.resgen.com.

GENEFILTERS® MICROARRAYS

CONSISTING OF THE DNA INSERTS FROM
TENS OF THOUSANDS OF %EQUENCE VALIDATED CLONES

GENEHLTERS microarrays contain DN;& from over 5,000
different genes spotted onto positively* charged nylon
membranes. Over 30,000 human genes are r nted in our
growing collection of sequeritéWalidated FM X GE/LLNL
clones! chosen from the UniGene? set. In addition to six
GENEFILTERS microarrays representing the eftire. human
collection, individual GENEFILTERS microarrays are available
which represent-only named human genes or only genes that
have been shown to bexpressed in a particular human $issue. q
Three releases of rat GENEFILTERS microarrays are also available.
Together the rat nncroan‘ays represent over 15, 000 rat genes.?

GENEFILTERS microarrays offer the opportunity to carry
out sophisticated, genome-wide gene expression

183

3406010 -

GF200

_experiments. Standarckéhybﬁdization ‘methods with 33p (ACtOAl Size) i

and a phosphor imaging system produce data which can be analyzed using Pathways™ analysis software.
;GENEFILTERS microarrays can be probedup to five times. For a complete description of each of the GENEFILTERS

Ref: 1. Lennon, G., Auffray, C., Polymeropoulos, M., Soares, M.B. Q1996) ‘Genomics 33, 151 152

2. http /fwww.ncbinlm. mh gov/UmGenehB&tx htm} ® )
3. http://ratBSTu@&a edu - ToE LA . i
™ software was designed specifically for use with
RS microarrays. -The software imports and stores .gel or
tif files from phosphor imaging:systems, and-locatés, calculates;?
and stores the spot intensities from those files. The
‘@ftware is capable of analyzing 1mages from single
membranes or graphically comparing two different
images. A™fistogram tool allows selection of genes
with differential expression. The internal database
provides instant, on-screen identification of each spot
s itis se}%eaed

S <4 i

Cat. No. Description sPrice =5 Cat. No. Description Price

GF200 Human GENEFILTERS Release I $ 9600 ie GF300 _z. Rat GENEFILTERS Release I $:.960.00 -z
GF201 Human GENEFILTERS Release I1 $ 960.00 o GF301 ° Rat GENEFILTERS Release II $ 960.00
GF202 Human GENEFILTERS Release HI $ 960.00 GF302 Rat'G ILTERS Release 111 $ 960.00
GF203 Human GENEFILTERS Release IV $ 960.00 GF221 Human Prostate GENEFILTERS $1,440.00
GF204 Human GENEFILTERS Release V $ 960.00 GF223 Human Ovary GENEFILTERS $1,440.00
GF205 Human GeNEFiTERS Release VI $ 960.00 ) GF225 Human Breast GENEFILTERS $1,440.00
GF211 Human Namied Gepes GENEFILFERS  $1,440.00 i GF227 Human Colon GENEFILTERS $1,440.00
PW200 Pathways™ Software $2,850.00 ID 1301 DermArray Human Skin array* $1,440.00

" * Co-developed with IntegriDerm LLC; Enriched with genes expre,ssed in keralmocyteq mclanbeyles fibroblasts and genes involved in drug metabolism & I

pharmacology. Special conditions for use apply. e d B 5 - . a3

® GENEFILTERS is a U.S. registered trademark of Research Genencs Inc. (Hun[wﬁle AL).
® Rescarch Genetics and Accelerating Discovery are U.S. registered trademarks/service marks of Research Genetics, Inc. (Humsvx]le AL).
™ Pathways is a trademark of Research Genetics, Inc (Huntsville, AL).

"Research Genetics.

Accelerating Discovery.
2130 Memorial Pkwy, SW's Huntsville, AL * « 35801
~:: U.S. or Canada 800-533-4363 ~ Worldwide 256-533-4363
U.K. 0-800-89-1393 ° FAX 256-536-9016

http://www.resgen.com
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image 4.98 Life Science e.

Leica.

An Eye for Discovery

The demand for innovative system solutions in life sciences is growing all the time. Leica can provide you with just the
solution you need. So why not benefit from the experience of an international technology group? Sales organizations in
over 20 countries guarantee optimum support and service. Leica offers a wide range of products for life science appli-

cations to suit all requirements from routine to research.

@
Leica Microsystems Holdings GmbH  Phone +49 (0) 64 4129 -0 m
Ernst-Leitz-StraBe Fax  +49(0)644122-2599
D-35530 Wetzlar (Germany) , www.leica.com
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que conflgurable de 'deSIQn
and the exclusive WinPREP®
software which provides simple,
easy-to-use protocol automation
without the expense of gripper tools
and track robots Integration

Liquid
Handling Applications

» High Throughput Screening

= Molecular Biology
= Clinical Assays

= Drug Metabolism module
= Thermal Cycler Integration

e Tip dispensing

— Microsomal Assay
— Solid Phase Extraction

. Microplate']
modules

Of course, MultiPROBE Il is
ible with today’s array of
labora ry tabware-and dlsposables

Please visit our Web site to
click on your application and see
what you can configure for yourself.

WWW.MBHMMSMIMEM.MM
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R AN -l REAL - T!I ME, ON-LINE P CR

Choose the LightCycler PCR System, the only instrument
flexible enough to meet your changing research needs. Select the
chemistry format that best fits your requirements: SYBR Green I,
Hybridization Probes, or TagMan probes. Regardless of the
chemistry you choose, the LightCycler System maximizes flexibility
and performance:

The only system

for quantitative

* Choose the one system that does it all: quantify mRNA expression levels,
detect mutations, and view melting characteristics.

PCR that iS as * Simultaneously analyze multiple targets using dual-color detection.

» Complete PCR and real-time, on-line quantification in only 30 minutes.

Avoid PCR surprises by viewing the results during each cycle rather than at

ﬂexible as the end of the run.

» Use intuitive, user-friendly software to analyze one data set while generating
the next one.

Find out more about the flexibility the LightCycler System can bring to your
you are. research. Visit our web site at http://biochem.roche.com/lightcycler or contact your

local representative today!
@ Roche Diagnostics GmbH
Roche Molecular Biochemicals

Mannheim, Germany

LightCycler is a trademark of and licensed from Idaho Technology, Inc. Australia (02) 9899 7999; Austria (01) 277 870; Belgium (02) 247 4930; Canada (450) 686 7050; (800) 361 2070;
SYBR is a registered trademark of Molecular Probes, Inc. & R(ep;xblk: (0324) 1'0‘124 l;')lB 71'2Im0509 63 8232, “l:ﬂand (09) 429 2342; ﬁ}mee 0476 76 30 86; G':nmny (g_(;ezn 759 8568;
f : p reece (01) 67 40 238; ublic of land (800) 40 90 41; 039 247 4109-4181; Japan 03 5443 5284; Mexico (5) 227 8967 -61;
TagMan is a registered trademark of Roche Molecular Systems, Inc Netherdands (036) 539 4911; New Zealand (09) 276 4157; Norway 22 07 65 00; Poland (22) 374235 Portugal (01) 417 17 17,
. X Singapore 65 27 27 500; South Africa (011) 886 2400; Souih Korea (02) 3471-6500; Spain (93) 201 4411; Sweden (08) 404 8800;
© 1999 Roche Diagnostics GmbH. Al rights reserved. Switzertand 0 41/7 99 6161; United Kingdom (0800) 521 578; USA (800) 428 5433
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