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XL10-GOLD
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Until now, supercoiled pUC DNA was a useful measure of
relative Ironsf)rmorion efficiency. Since ligated DNA trans-
forms at a lower efficiency than supercoiled pUC DNA,

this measure helpeJyou find the highestefficiency
cells to make plasmid libraries and fransform large
or difficult constructs. However, even with the
highestefficiency cells available, as the
size of your ligated DNA increased, your
transformation efficiency decreased even
further. And your chances of finding
fulHength clones diminished.
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e World of Compe‘
will Never be the Same!

THAT WAS THEN.

# Larger primary libraries
@ Increased probability of finding your
full-length clone

@ 20- to 30-fold higher transformation
efficiency of ligated DNA

25 # Only strain in the world designed for
\ transformation of large plasmid DNA

THIS IS NOW?

Today, pUC DNA is no longer a meaningful measurement
for true transformation efficiency. Epicurian Coli® XL10-GoldS
ultracompetent cells were designed for extremely
transformation of ligated DNA. With XL1OGak
plasmid libraries are larger, more €&

contain more fulHength clones. Now, i}
struct plasmid libraries, clone large in
anything into large plasmids, and¥

highest probability of finding you

24

'

determined seperately.

AIC-EOLD UNIRACOMPETENT CEUS

Equal amounts of pUC DNA or a cDNA ligation mixture were transformed into DH10B or

XL10-Gold competent cells according to manufactures instructions. Efficiency (cfu/ug DNA)
was calculated. Relative transformation efficiency for pUC and the cDNA ligation were
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The Future of Microplate Assays Is Here...

384-well
Radioisotopic
and
Luminescence
Counting!

TopCount & Luclite

for HTS Luciferase
Reporter Assays

Packard

A Packard BioScience Company

Packard Instrument Company

800 Research Parkway

Meriden, CT 06450 U.S.A.

Tel: 203-238-2351

Toll Free: 1-800-323-1891

FAX: 203-639-2172

Web Site: http://www.packardinst.com
Email: webmaster@packardinst.com

Packard International Offices:

Australia 03-9543-4266 or 1 800 335 638;

Austria 43-1-2702504; Belgium 31(0)2/481.85.30;

Canada 1-800-387-9559; Central Europe 43 456 2230 015;
Denmark 45-43909023 or 45-43907151;

France (33) 1 46.86.27.75; Germany (49) 6103 385-151;
Italy 38-2-33910796/7/8; Japan 81-3-3866-5850;
Netherlands 31-50-549 1296; Russia 7-095-259-9632;
Switzerland (01) 481 68 44;

United Kingdom 44 (0)118 9844981

TopCount HTS Revolutionizes
Microplate Counting — Again

» Measure radioisotopic and luminescence assays in both 96- and 384-well
microplates.

¢ Process 12 luminescence samples simultaneously for throughputs of 10,000
samples per hour, or more.

» Stack up to 40 plates or 15,000 samples for unattended counting.
« Interface with robotic systems for complete automation.

Meeting Microplate Counting Demands Today and in the Future
Assays have been scaled down from test tubes to 24-well microplates and the
96-well format. Now, the next step in assay miniaturization is here with the
TopCount™ HTS. Continue today’s assays in 96-well plates while converting
assays to the higher density 384-well plates — the screening format of the
future. With the TopCount HTS you can do both without risk or compromise.

Less Reagents, Less Handling, More Samples

The Packard 384-well plate accommodates assay volumes of up to 80 pL.
This allows practical miniaturization of assays such as scintillation proximity,
in-plate binding, liquid scintillation, Cerenkov and luminescence.

TopCount Harnesses the Power of Luminescence

Packard has pioneered the field of high throughput microplate luminescence.
Now up to 12 wells can be measured
simultaneously in 96- or 384-well plates
for throughputs never before possible.
Ultra-sensitive photon counting is com-
bined with innovative reagents, such as
LucLite™ with a five hour half-life, for
measuring the luciferase reporter gene.
Greater capacity, greater throughput.

To complement sample throughput,
TopCount now has an extended 40
plate stacker. Load up to 40 plates
with the TopCount ZipLoad stacker,
carry them safely to the TopCount,
load and count. It’s that easy.

Contact Packard at 800-323-1891 (U.S. only)
or 203-238-2351 for more details. Or, visit our
Web Site at http://www.packardinst.com.
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Jet Through Your Separation
Needs in Revolutionary Time.

Jet engines revolutionized the way we think about time and

travel, making it possible to reach distant destinations in shorter

periods of time.
Now, the Avanti J® High-Performance centrifuges are changing
our concept of travel through the many separation needs faced in

today’s modern lab. Faster separation times are achieved through the
high-octane engineering of the SR drive systems. Easier system
operation ensures repeatability, reliability, and operator safety. Bigger
volumes per run can be accomplished with the new J-Lite™ rotors,
which handle up to six liters and finish in less time than conventional
three-liter rotor designs.

All of these advantages and more combine to literally fly you through
your separation needs onto the next crucial steps of your protocol. Book
some time with your Beckman representative today to revolutionize
your thinking about centrifugation. Inmovation At Every Turn.

BECKMAN

Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (41) 22 994 (7 07. Australia (61) 2 9844-6000. Austria (43) 1 7292164,
Canada (%05) 815-1234. China (8610} 0170 00. Germany (49) 89 35 870-0. Hong Kong, PRC 7431

Ttaly ( 121. Japan 03 Netherlands 0297-230630, Poland (48) 2408822408833
Singapore (65 3. South Affri pain (1) 358-00-51. Sweden (08) 98-53-20. Switzerland (41) 22 994 07 46
Taiwan (886) 02 56. LK. (01494) 441181. US.A. 1-800-742-2345,
£1997 Beckman Instruments, Inc.
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Avanti J-20 Series

Avanti J-25 Series

Avanti J-301

With the Highest Levels of Performance
and Support, You Can Reach New Heights.

Space travel and Beckman centrifuges have more than just a few similarities.
Each is a unique balance between extreme acceleration and deceleration rates,
innovative designs to meet defined needs, unparalleled speed, unique safety
systems, and reliable support systems. All combine to provide flawless performance
day in and day out.

The Avanti®J Series High-Performance centrifuges provide the balance that you
need to meet the demands of competitive research and development. The Avanti J's
revolutionary acceleration capabilities and forces greater than 110,000 X g improve
lab throughput and ensure reliable day-to-day operation. With the Beckman ground
support team in place, you can concentrate on your final destination. That’s because
Beckman designs the Avanti J Series as a total system — tubes, rotors, centrifuge,

and service support — to provide the high performance and value expected by today’s
leading laboratories.

The same attention to your laboratory needs can be found in the Beckman
Optima™ Series Ultracentrifuges, renowned for their reliability, ease of use,
and ergonomic design — the perfect complement to the Avanti J Series High-

Performance centrifuges.
For high-performance centrifugation with revolutionary support, call your
Beckman representative. Innovation At Every Turn.

BECKMAN

Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (41) 22 994 07 (7. Anstralia (61) 2 9844-6000. Anstria (43) 1 7292164
‘Canada (905) 819-1234. China (8610) 6527 9344-9. France (33) | 43 01 70 00. Germany (49) 89 35 870-0. Hong Kong, PRC (852) 2814 7431.
Italy (39)2-953921. Japan 03-5352-2820. Mexico 525-559-1635. Netherlands 0297-230630. Poland (48) 2408822408833
Singapore (65) 339 3633. South Africa (27) 11-805-2014/5. Spain (1) 358-00-51. Sweden (08) 98-53-20. Switzerland (41) 22 994 07 46.

Taiwan (886) 02 378-3456. UK. (01494) 441 181. US.A. 1-800-742 5

©1997 Beckman Instruments, Inc
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JS 2415 rotor soaring
up to 110,00

Avanti J Series

High-Performance centrifuges

Innovative tibes,

bottles and accessories




ISSN 0036-8075
4 JULY 1997
VOLUME 277
NUMBER 5322

@
=
o
o
o
=
@
Z
<
>
W

48 & 55

Angiogenic balancing act

SCIENCE

NEWS
The Mouse That Prompted a Roar 24
Battling Over Basics 25

Political Science: NSF Candidate Study 26
Irks Congress

Space Station: Accident Clouds U.S. 26
Future on Mir

Italy: New Rules Provoke Scramble 27
for Funds

House Study Tackles New Era in R&D 28
House Panel Boosts NSF, NASA, EPA 28

Magnetic Field-Cancer Link: Will 29
It Rest in Peace?

Planetary Science: Does Mathilde Have 30
a Broken Heart?

Case for Neutrino Mass Gathers Weight 30

Alzheimer’s Research: New Lesion Found 31
in Diseased Brains

A

AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

34

Linking development and evolution

SPECIAL NEWS REPORT
EVOLUTION AND DEVELOPMENT

Developing a New View of Evolution 34
Crab Legs and Lobster Claws 36
Growing Pains: Evo-Devo Researchers 38

Straddle Cultures
Evo-Devo Funding: Still Only a Trickle 39

PERSPECTIVES

Signaling Vascular Morphogenesis ¥ 48
and Maintenance

D. Hanahan
Low-Energy Excitations in High- ¥ 50
Temperature Superconductors

P. A. Lee

Which Came First, the Hypha or the ¥ 52

The Daunting Challenge of Keeping 32 | Yeast?

HIV Suppressed P. T. Magee
Recovering From the Ravages of HIV P 33

Webwatch 53
DEPARTMENTS

THIS WEEK IN SCIENCE 9 | plicate Publication: Editor’s note; S. Y. Chou
EDITORIAL 15 | SCIENCESCOPE 23
Proposed Air Pollutant Standards RANDOM SAMPLES 41
LETTERS 17 | Oldest Dino Embryo Unearthed ® Academy Joins

Greenhouse Effect—Clouds and Sunshine: L. P.
Prahm; G. A. Paulikas ® When Fatherhood Should
Stop’: L. A. Gavrilov and N. S. Gavrilova ® Costa
Rican All-Taxa Survey: R. Gaméz, T. Lovejoy, R.
Solorzano, D. Janzen ® Whitehall Arcana: R. May ®
Drug Development: 1. Williams; Response: S.
Garattini ® Endosomal Targeting and the Cytoplas-

mic Tail of Membrane Immunoglobulin: Retrac-
tion: P. Weiser, R. Miiller, U. Braun, M. Reth ¢ Du-

Debate Over DNA Patents e Jellyfish Light Up
Mice * Tropical Biologist Wins Kyoto Prize
BOOK REVIEWS 46
Evolution of Hydrothermal Ecosystems on Earth (and
Mars?), reviewed by A. Lazcano ® The Blue Laser
Diode, M. 1. Nathan ® Reprints of Books Previously
Reviewed

TECH.SIGHT: PRODUCTS 121

AAAS Board of Directors

Jane Lubchenco
Retiring President, Chair

Mildred S. Dresselhaus
President

M. R. C. Greenwood
President-elect

Robert D. Goldman
Alice S. Huang
Sheila Jasanoff
Simon A. Levin
Marcia C. Linn
Michael J. Novacek
Anna C. Roosevelt
Jean E. Taylor

William T. Golden
Treasurer

Richard S. Nicholson
Executive Officer

B SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in De-
cember, by the American A: iati
NW, Washington, DC 20005. Periodicals Mail postage (publication No. 484460) paid at Washington,
DC, and additional mailing offices. Copyright © 1997 by the American Association for the Advance-
ment of Science. The title SCIENCE is a registered trademark of the AAAS. Domestic individual
membership and subscription (51 issues): $105 ($58 allocated to subscription). Domestic institutional
subscription (51 issues): $260. Foreign postage extra: Mexico, Caribbean (surface mail) $55; other
countries (air assist delivery) $90. Firstclass, airmail, student, and emeritus rates on request. Canadian
rates with GST available upon request, GST #1254 88122. |PM #1069624. Printed in the U.S.A.

for the Adv of Science, 1200 New York Avenue,

SCIENCE » VOL. 277 4 JULY 1997 ¢ www.sciencemag.org




v P Indicates accompanying feature

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.

COVER

Colony of Candida albicans carrying a deletion of the
TUP1 gene. This pathogenic yeast normally switches
between single-cell and filamentous states, and both
forms are found in its infected mammalian hosts. The
tupi deletion mutant strain grows exclusively as fila-

RESEARCH ARTICLES s

Angiopoietin-2, a Natural Antagonist ¥ 55
for Tie2 That Disrupts in vivo Angiogenesis
P. C. Maisonpierre, C. Suri, P. F. Jones, S.
Bartunkova, S. ]. Wiegand, C. Radziejewski, D.
Compton, ]. McClain, T. H. Aldrich, N.
Papadopoulos, T. J. Daly, S. Davis, T. N. Sato,
G. D. Yancopoulos
Crystal Structure of the Cytochrome be, 60
Complex from Bovine Heart Mitochondria
D. Xia, C.-A. Yu, H. Kim, ].-Z. Xia, A. M.
Kachurin, L. Zhang, L. Yu, J. Deisenhofer

REPORTS s

X-ray and Molecular Emission from the
Region of Recent Star Formation
J. H. Kastner, B. Zuckerman, D. A. Weintraub,
T. Forveille

67

Early Humans and Rapidly Changing 71
Sea Levels in the Queen Charlotte
Islands—Hecate Strait, British Columbia, Canada

H. Josenhans, D. Fedje, R. Pienitz, J. Southon

Mid- to Late Pleistocene Ice Drift in the
Western Arctic Ocean: Evidence for a
Different Circulation in the Past

J. E. Bischof and D. A. Darby

74

Synthesis and Characterization of a 78
Stable Dibismuthene: Evidence for a Bi-Bi
Double Bond

N. Tokitoh, Y. Arai, R. Okazaki, S. Nagase
The Stereodynamics of a Gas-Surface 80
Reaction

H. Hou, S. J. Gulding, C. T. Rettner, A. M.

Wodtke, D. J. Auerbach

Plateaus Observed in the Field Profile of ¥/ 83
Thermal Conductivity in the Superconductor
Bi,Sr,CaCu,04
K. Krishana, N. P. Ong, Q. Li, G. D. Gu, N.
Koshizuka
Nuclear Spectroscopy in Single Quantum 85
Dots: Nanoscopic Raman Scattering and

ments, as seen here on a plate of low-nutrient medium
(the width of the field is ~200 micrometers). See page
105 and the related Perspective on page 52. [Image:
Burkhard R. Braun and Alexander D. Johnson]

Nuclear Magnetic Resonance
D. Gammon, S. W. Brown, E. S. Snow, T. A.
Kennedy, D. S. Katzer, D. Park

Identification of Maize Histone 88
Deacetylase HD2 as an Acidic Nucleolar
Phosphoprotein

A. Lusser, G. Brosch, A. Loidl, H. Haas, P. Loidl
Cellular Differentiation Regulated by 91
Gibberellin in the Arabidopsis thaliana
pickle Mutant

J. Ogas, J.-C. Cheng, Z. R. Sung, C. Somerville

Evolution of a Strain of CJD That 94
Induces BSE-Like Plaques

L. Manuelidis, W. Fritch, Y.-G. Xi
Phosphorylation of the Translational 99

PHAS-I by the Mammalian Target of
Rapamycin
G. ]J. Brunn, C. C. Hudson, A. Sekuli¢, J. M.
Williams, H. Hosoi, P. J. Houghton, ]J. C.
Lawrence Jr., R. T. Abraham
Multiple Trophic Levels of a Forest 102
Stream Linked to Terrestrial Litter Inputs
J. B. Wallace, S. L. Eggert, J. L. Meyer, ]. R.
Webster

Control of Filament Formation in 7 105
Candida albicans by the Transcriptional
Repressor TUP1

B. R. Braun and A. D. Johnson

Modulation of Hepatic Gene Expression 109
by Hepatocyte Nuclear Factor 1

E. Ktistaki and I. Talianidis
Positive Effects of Combined F 112

Antiretroviral Therapy on CD4* T Cell

Homeostasis and Function in Advanced

HIV Disease
B. Autran, G. Carcelain, T. S. Li, C. Blanc, D.
Mathez, R. Tubiana, C. Katlama, P. Debré, ].
Leibowitch

Chemical Coupling Between Atmospheric 116
Ozone and Particulate Matter

Z. Meng, D. Dabdub, J. H. Seinfeld

e A A I e N P B R S i s e I U R AR i

On the Web

Single copy sales: $7.00 per issue prepaid includes surface postage; bulk rates on request.

Authorization to photocopy 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.

Next Wave Forum: What is
the best form of graduate
student funding?
www.nextwave.org

www.sciencemag.org ® SCIENCE e VOL. 277 e 4 JULY 1997

R

78

Double bonds '
by bismuth atoms




TOPO-Cloning” IS5:

© The reproduction of a sauce, frosting, garnish or other topping for food.

© The act of duplicating geographical topographies.

©® A new way to clone Tag-generated PCR products in 5 minutes with 295% efficiency.

Answer Is (c). TOPO-Cloning” is a revolu-
tionary, 5-minute method for cloning Tag-
generated PCR products. Available only in
the new TOPO TA Cloning" Kit, TOPO-Cloning™
provides the fastest, easiest, and most effi-
cient way to clone PCR products.

Five-Minute Cloning. TOPO TA Cloning’ is
fast because it uses topoisomerase I instead
of ligase. The vector, pCR*2.1-TOPO, is pro-
vided “cloning-ready” You just:

* Add 1 pl of your PCR reaction

* Incubate for 5 minutes on your benchtop
* Transform

It's that easy!
No special
primers or
extra steps
are required.
What's more,
the kit comes
with everything you need including linearized
pCR*2.1-TOPO, competent cells, PCR reagents,
(except Tag) and controls.

MI13 reverse
priming site

>95% Recombinants. But that's just
part of the story. TOPO TA Cloning” also
delivers remarkable results. To prove it, we

cloned Tag-generated PCR products into

pCR"2.1-TOPO Results obtained using the

. TOPO TA Cloning’ Kit
and obtained | I ‘

295% recom- i rroamsm (# Efﬁgﬂgan 1
binants for 700 bp 99%
most inserts fé’gobgp 3?.?5
(see table)! 3100'bp B

TOPO-Cloning™ Is: the fastest, most effi-
cient method for PCR Cloning. And it's only
available from the PCR Cloning Experts at
Invitrogen. Want to know more? Call or check
out our web site at www.invitrogen.com.

EUROPEAN TOLL FREE TELEPHONE Netherlands 0800 022 88 48 Israel 02 652 2102 Taiwan 886 2 381 0844

HEADQUARTERS: NUMBERS: Denmark 800 188 67 Italy 02 38 19 51 Thailand 66 22 467243 1600 Faraday Avenue, Cartsbad,ACa»hforma 92008
Invitrogen BY Belgium 0800 111 73 Switzerland 0800 551966  Japan 035684 1616 . = . L L Telephone: 800-955-6288 Facsimile: 760-603-7201
De Schelp 12, 9351 NV Leek  Sweden 020 795 369 UK 0800 96 61 93 Korea 822 569 6902 please contact our ¥ Email: tech service@invitmgen com

The Netherlands Finland 990 31 800 5345 1 pra rone. Malaysia 03 7315626 oo hesdauarters . - .

Tel: +31 (0) 594 515 175 France 00 31 800 5345 Singapore 65 779 1919

: Australia 1 800 882 555 at +31(0) 594 515 175. %
Faxi +31(0) 594 515312 Germany 0130810043 o St ot Spain 03 450 2601 § ”l/m ;’, N,
Covered under U.S. Patent 5,487,993 and corresponding foreign patents. Other patents pending (assigned to Memorial Sloan-Kettering and licensed to Invitrogen).
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THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Sister system
Studies of very young stars can
provide clues to the origin of our
sun and solar system. The closest
well-studied region, about 150
parsecs away, contains large dark
clouds of cold hydrogen and he-
lium and is an x-ray source.
Kastneretal. (p. 67) found thata
much closer system containing
the young sunlike star TW Hya
and several other young stars,
but lacking dark clouds, is a
strong x-ray source and is about
20 million years old. Molecules
of CO and HCN orbit the stars

in a solar-system-like disk.

S

Disappearing act
Not all of the current-carrying
electrons in a superconductor
are in the electron-paired Bose
condensate. At finite tempera-
tures, some of these electrons are
in quasi-particle (QP) excited
states, and their dynamics can
reveal much about the supercon-
ducting state. Because QPs re-
spond strongly to temperature
gradients, Krishana et al. (p. 83;
see the Perspective by Lee, p.
50) studied the thermal con-
ductivity of Bi;Sr,CaCu,;Og us-
ing a bridge-balancing method
to measure thermal gradients. An
anomalous plateau behavior at
low temperatures (near 20 kel-
vin) was found, which they sug-
gest could be an abrupt phase
transition of the superconduct-
ing condensate to a supercon-
ducting state in which the QP
heat current vanishes.

Bismuth double bonds
Double bonds between nonmet-
als are seen for the lighter main
group elements of the periodic
table, but for heavier elements,
overlap between the atomic p-
orbitals becomes increasingly
difficult and destabilizes the for-
mation of the molecular 7 orbit-
als. Tokitoh et al. (p. 78) show
that a double bond between two
bismuth atoms, a sixth row ele-

s

Ozone versus particulates

Ozone and fine airborne particles are the focus of new standards
recently proposed by the United States Environmental Protection
Agency, and emissions of volatile organic compounds (VOCs) and
nitrogen oxides (NO,) affect the formation of both pollutants. Meng
et al. (p. 116) used a three-dimensional model of the metropolitan
Los Angeles air basin, which takes into account a large set of gas-
phase and aerosol species and their interactions, to study pollution-
reduction strategies. Controlling VOC and NO, emissions reduced
ozone formation but had much less effect on particulates because of
the effects of chemical coupling with other precursor species.

ment, can be stabilized in a
highly sterically crowded com-
pound. Relativistic electronic
effects may be important for
forming such a bond.

e

Quantum dot

spectra
In quantum dots (QDs), small
structure sizes or applied poten-
tials or both confine and localize
electrons. Gammon et al. (p. 85)
have developed a technique that
allows optical and nuclear mag-
netic resonance spectra to be re-
corded from semiconductor QDs
with a lateral resolution of 10
nanometers. Such measurements
can provide insights into the
effects of local strain and com-
position.

Migration window
The first migration of people to
North America from Asia evi-
dently occurred at the end of the
last glaciation when sea level
was much lower. Accurate local
sea-level histories are necessary
to track likely migration routes.
Josenhans et al. (p. 71) used de-
tailed bathymetry, seismic data,
cores, and radiocarbon dates to
reconstruct the sea-level history
of the continental shelf of Brit-
ish Columbia. Sea level rose rap-
idly by up to 5 centimeters per
year during the time of early oc-
cupation, and the shelf edge was
available for human migration
from about 14,500 to 10,000

years ago.

Cytochrome bc,
complex
An essential part of the respira-
tion chain is the mitochondrial
cytochrome be; complex. Xia et
al. (p. 60) crystallized this com-
plex and were able to construct
atomic models of several of its
protein components from x-ray

studies. The four iron centers
and two inhibitor binding sites
were located, and other aspects
of the structure could be inter-
preted with respect to physi-
ological data.

More than just

prions at work
The reports of a human variant
of bovine spongiform enceph-
alopathy (BSE) has made the
understanding of the transmis-
sion of these agents even more
imperative. Prions are protein
agents with a protease-resistant
conformation that propagates by
inducing abnormal conforma-
tional changes in the normal
protein and are suspected to
cause diseases such as BSE and

Creutzfeldt-Jakob disease (C]D).

www.sciencemag.org ¢ SCIENCE e VOL. 277 4 JULY 1997

Manuelidis et al. (p. 94) found
that, after numerous serial pas-
sages of a strain of CJD in guinea
pigs and Syrian hamsters, a strain
capable of inducing a disease in
rats similar to BSE was observed.
Disease pathology was seen in
the absence of the protease-resis-
tant form of the prion protein,
which suggests that other fea-
tures may be important for in-
ducing disease.

ol
e

Recycling litter
What effect does leaf litter from
streamside vegetation have on
aquatic ecosystems!? Wallace et
al. (p. 102) excluded detritus for
3 years from a long stretch of a
stream and found that for habi-
tats composed of cobble, pebble,
and gravel substrate, the effects
were dramatic. The abundance
and biomass of invertebrates,
from detritivores to predators,
declined greatly. Removal of
detritus had no effect on the
inhabitants of moss-covered
bedrock, illustrating the use of
different energy sources by neigh-
boring in-stream invertebrate
assemblages.

Downstream effects
of rapamycin

The mammalian target of the
immunosuppressant rapamycin
(mTOR) is a member of an in-
triguing group of proteins that
function in the cell division cycle
and DNA repair. The mTOR
molecule and related proteins
are similar to phosphoinositide
kinases, but whether their physi-
ological targets are phospho-
inositides or proteins has been
unclear. Brunn et al. (p. 99)
present evidence that mTOR
functions as a protein kinase to
phosphorylate the eukaryotic ini-
tiation factor (elF)-4E-binding
protein PHAS-1. PHAS-1 in-
hibits translation initiation by
binding to eIF-4E, and this bind-
ing is inhibited when PHAS-1
is phosphorylated by mTOR.



Now do all your plate reading, from assay
development to high-throughput screening,
with one remarkably easy-to-use instrument.
The new HTS 7000™ system reads 6- to 384-well
microplate formats and strip wells. Absorbance
and fluorescence with interchangeable filter
slides. UV absorbance at 260 nm for DNA.
From the top or from the bottom. With
thermostating and plate-shaking capabilities.
All without opening the instrument.

With the HTS 7000 system, it’s easy to:
Read with precision. Results are consistent

from run to run, plate to plate.

Read with sensitivity. The HTS 7000 Bio Assay
Reader detects less than 3 picograms of
fluorescein in a 200 pL. sample.

Read for speed. A 96-well plate takes less
than 25 seconds. A 384-well plate takes

less than 60 seconds.

Read with versatility. It lets you exploit
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the full range of fluorescent dyes as well as

colorimetric methods such as ELISAs. So you
can run cell proliferation assays ... test newly
developed leads ... explore cell adhesion ... detect
low protein concentrations ... quantitate DNA mini-
preps ... and much more. Automatically—thanks
to our Windows*based user interface, HTSoft”
software, with preprogrammed protocols.

The new HTS 7000 Bio Assay Reader. There

simply isn’t a better way to catch up on your reading.
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The new HTS 7000 Bio Assay Reader

~ERKIN ELMER

U.S.A. Tel: 1-800-762-4000 Fax: 203-761-2882
Canada Tel: 1-800-561-4646 Fax: 416-674-9520

Europe Tel: 49-7551-81-3521 Fax: 49-7551-1612

Japan Tel: 81-45-314-8381 Fax: 81-45-314-5142

Latin America Tel: (5511) 578-9600 Fax: (5511) 276-1864
On the Internet: http://www.perkin-elmer.com

HTS 7000 and HTSoft are trademarks of The Perkin-Eimer Corporation ~
Windows is a registered trademark of Microsoft Corporation ”
Al analytical instruments and systems manufactured by Perkin-Eimer  [RALN
are developed and produced under the quality requirements of ISO 9001
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The Simple Alternative for Glycoprotein
and Carbohydrate Analysis

G e

| 11

Glycoprotein Detection Monosaccharide Compositional Analysis

Oligosaccharide Profile Analysis

v’ Confirm glycosylation Bio-Rad’s new glycoanalysis kits

/. Bemoveoatt ohydrates for answer fundamental quest}ons about
protein analyses the structure of glycoproteins and

J : carbohydrates with simple and
|(Z:Qntlfy tygesdof inexpensive PAGE methodology.
oligosaccharides present To find out more about this simple

v/ Determine monosaccharide = L alternative for glycoprotein analysis,
composition e GUARANTEED call 1-800-4BIORAD, or contact your

v' Isolate, quantitate and characterize E;;;?"o':'v‘lﬂ‘l':?’! local sales representative.

N- and O-linked oligosaccharides

Bio-Rad
[ kbidiutiond)  Caporatories

Life Science U.S. (800) 4BIORAD Australia 02-9914-2800 Austria (1)-877 83 01 Belgium 09-385 55 11 Canada (905) 712-2771 China (86-10) 2046622
Gro up Denmark 39 17 9947 Finland 90 804 2200 France (1) 43 90 46 90 Germany 089 31884-0 Hong Kong 7893300 India 91-11-461-0103
Israel 03 951 4127 Maly 02-21609.1 Japan 03-5811-6270 The Netherlands 0313 18-540666 New Zealand 09-443 3099
Singapore (65) 272-9877 Spain (91) 661 70 85 Sweden 46 (0) 8 627 50 00 Switzerland 01-809 55 55 United Kingdom 0800 181134 Sig 030197
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ENGLAND
BIOLABS

“Gasp! | should have
listened to Betty and
ordered the DNA Ladders

from Biolahs!”

<41 kb DNA Ladder

05 g ona 1.0% TAE
agarose gel
1,500
Why take chances when you can get both your | DNA Ladders
1,200
. and | Restriction Enzymes | from New England Biolabs.
800
700
600 Now you can buy your DNA Ladders from the company that leads the industry in the
500
400 discovery and production of enzymes for molecular biology applications. You've trusted our
800 enzymes for over 20 years — experignce the same high standards with our DNA markers
200 L
To Order:
4 100 100 bp DNA Ladder 1 kb DNA Ladder
100 bp DNA Ladder #323-18 50 ug #323-2S 100 pg
05ugona 1.3% TAE #323-1L 250 pg #323-2L 500 pg
agarose gel

For more information, visit EESHIATAETR Y AT

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax (508) 921-1350 email: info@neb.com
New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com

New England Biolabs GmbH, Federal Republic of Germany Tel. (0130) 83 30 31 (06196) 3031 Fax (06196) 83633 email: info@de.neb.com

New England Biolabs (UK) Ltd. Tel. (0800) 3184 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com

¥ NEW ENGLAND
DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800)1 9815; Brazil (011) 66-3565; Denmark (31) 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) 5351205; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 518-3463

Netherlands (033) 435 00 94; New Zealand (09) 418-3039; Norway 22 22 04 11; Singapore 4457927; Spain (03) 776 77 02; Sweden (08) 30 60 10; Switzerland (061) 481 47 13; Taiwan (02) 8802913
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DNA" PICOGRAM ASSAY

Percent Inhibition
o2 &5 5883 8

The EpiDNA™ Picogram Assay Test Kit
accurately measures from 1 to 100
picograms of DNA in 100 ul of sample.
Sample concentration is read from a
standard curve.

@ GENETIC

VECTORS

The Art of Perfecting Science.

Unique Biochemistry Ensures Highest Sensitivity... Fast.

New from Genetic Vectors, the EpiIDNA™ Picogram Assay B Includes 384 complete tests
Test Kit accurately and cost-effectively measures trace B Uses highly-sensitive kinetic ELISA
amounts of DNA in only 2.5 hours. Specifically designed B Ideal for nucleic acid detection

to process 1 to 100 picograms of DNA in 100 ul of and measurement

sample, the EpIDNA assay can run from 12 to 96 tests at B Simple, reproducible protocol

a time and is both highly sensitive and non-radioactive.

The assay responds equally well for both single and Call Toll Free 1-888-GEN-VECT
double-stranded DNA as well as for DNA sizes that range (1-888-436-8328) to discover a
from restriction fragments to millions of base pairs. cost-effective detection method that

offers both high sensitivity and speed.

Genetic Vectors, Inc. Grove 2000 Building, Suite 100, 2000 South Dixie Highway, Miami, FL 33133 Tel: 305-859-7800 Fax: 305-859-9006
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Jou Win Youw

Introducing 4 New Protease Inhibitor Cocktails From Sigma.

Sigma now makes it possi- Tl { I ) economy as well as conven-
ble for you to better deal with your ience. You buy only what you need
and use only what you need — saving

inhibitions. We've developed four

pre-formulated cocktails of protease in- time and money over preparing mix-

tures yourself. . g

rs for your protein isola-

ungal and yeast extracts,

ou complete convenience and consistency. and bacterial cell extracts.

no weighing and mixing on your part, 9!:!‘ new protease inhibitor cocktails
“they'll save you valuable time. will help you with your inhibitions. To

Our new protease inhibitor cocktails order, or for information, call 1-800-
] 4

are packaged in smaller sizes for your

ouis, MO.
al.com




Working with 6xHis-tagged proteins?

Thied Eifion

purificat™”

QIAGEN has everything you need for success!

QlAexpress provides unique high-affinity Ni-NTA matrices, a comprehensive handbook, and expert technical support
— the complete system to work with 6xHistagged proteins.

[ Express
* pQE Expression Vectors ® Ni-NTA Conjugates
* QlAexpress Kits ® RGS-His Antibody
- ® Tetra-His Anfibody New
—— * Penta-His Antibody New
* Ni-NTA Agarose * Anti-His Antibody Selector Kit New

* Ni-NTA Superflow
* Ni-NTA Silica
* Ni-NTA Spin Kits ® Ni-NTA HisSorb™ Strips

Call today for your free QlAexpress Brochure and the new QlAexpressionist!
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0 : - France: . g 4 ]
GmbH QIAGEN Inc. QIAGEN Py Ltd. QIAGEN Inc. QIAGEN S.A. QIAGEN AG QIAGEN Ltd. - W W W
Tel. 02103-892-240 Tel. 800-426-8157 Tel. 03-9489-3666 Tel. 905-501-0151 Tel. 01-60-920-930 Tel. 061-319-30-30 Tel. 01293-422.999
Fax 02103-892-255 Fax 800-718-2056 Fax 03-9489-3888 Fax 905-501-0373 Fax 01-60-920-925 Fax 061-319-30-33 Fax 01293-422-922 A
DISTRIBUTORS: Austria/Hungary/Slovenia: (1)-889 18 19 Belgium/Luxembourg: 0800-1-9815 China/Hong Kong: (021) 65242386 or (852) 289646283 Czech Republic: (02) 49 5377
Denmark: 43 868788 Finland: (09)-804 551 Greece: (01}643 6138 India: (011):542 1714 Israek (02)65244 47 haly: (055) 500 1871 Japan: (03}-5684-1620 Korea: (02) 924-8697
Malaysia: (037312099 Mexico, Central & South America: (1)-805-2947940 The Netherlands: (033)-4950094 New Zealond: (09) 418 3039 Norway: 022900000 Poland: QmEN

[071)735813 Portugak (175807 40 Singapore: (65) 4457927 Slovak Republic: 07-37 38 00 South Africa: (021) 9811560 Spain: (934010101 Sweden: (08) 6213400 Taiwan:
(02)8802913 Thailand: (02) 412 5672 In other countries contact: QIAGEN GmbH



ould you rather trust

your results to an

unpurified peptide, or
to one that’s guaranteed pure’?

No, that’s not a trick question.
- Beca bout wha

Of course, you can also choose
higher levels of purity to suit
your research, as well as the
exact quantity you need.

ith just about any

. Bboibalodias ek
The Woodlands, TX U.S.A.
Phone: (B00) 498-2098 or 281} 363-3693
Fox: (281) 363-2212
eMail: info@genosys.com




Finally, Graphically Integrated
Bioinformatics Solutions

Introducing Gene Explorer;”an interactive graphical
environment for the analyses of DNA and protein
sequences, as well as protein structures. From restriction
analysis to virtual mutagenesis, Gene Explorer aims to
satisfy the computational needs of molecular biologists
within a single software environment. It helps you focus
your research on the most promising directions,
hypotheses, and candidate genes.

Because Gene Explorer relies on MSI’s WebLab™
technology, you can access its graphically rich interface
from your desktop computer using a Web browser such
as Netscape Navigator. Computations take place on
your centralized servers, such as the Silicon Graphics
Origin 200™ and Origin 2000;" and results are
communicated using your corporate intranets.

WebLab combines the ease of commercial quality

desktop computing, the power of validated
computational algorithms, and the communications
infrastructure offered by the World Wide Web.

_ For more iNfOrmation ora

Gene Explorer from MSL demonstration, contact us today. Or,

. visit our Web site at http:/www.msi.com.
The best way to discover i first 50 poopie to complete the Gene Exph \
the undiscovered. 9 information form will receive a free pair of goggles.
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Molecular Simulations Inc. ® 9685 Scranton Road ¢ San Diego, CA 92121 ¢ (619) 458-9990 # Fax (619) 458-0136 * SiliconGraphics
UK (44) 1223-413300  France (33) 1-69-353232 * Germany (49) 8106-35-93-0 e Asia/Pacific (61) 2-9954-4322 * Japan (81) 3-3818-6511 Computer Systems



THERMO[§equenase

&Enamic ET PRIMERS ||

Saving you time in
fluorescent DNA sequencing

As part of Amersham's commitment to the field of @ Direct load option eliminates need for
automated DNA sequencing, the new DYEnamic ethanol precipitation

Direct cycle sequencing kits combine the benefits @ As few as 5 cycles needed or as little as
of two proven sequencing technologies - Thermo 10ng ssDNA

Sequenase and DYEnamic ET primers. This @ Available with either -21 forward or -28
combination gives you flexibility in protocol setup, reverse ET primers, or without primer for
improves performance and enables significant time added flexibility

savings to be made. The result? Increased @ Bright loading dye to aid sample loading

throughput, greater accuracy and higher productivity.

P Amersham LIFE SCIENCE

FOR MORE INFORMATION, CONTACT YOUR LOCAL OFFICE ' EUROPE +44 (0)1494 544550

| JAPAN (03) 59 92 2828

__________________ B g g

Amersh. I plc, A ham Place, Little Chalfont, Buckinghamshire, HP7 9NA England. All goods and services are sold subject to the terms and conditions of sale of the company within the Amersham group
which supplies them. A copy of these terms and conditions is available on request.
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Amplilag Gold™

lification of § human STR
. 2: male control DNA;

#: female control DNA; L5:
liTaq negative control: L6, T:
male control DNA; LS, 9: female

~ control DNA; L10: negative control.

- —142bp

123 bp

Amplification of HIV-1 Control

DNA. L2: 0 copies, AmpliTag DNA
Polymerase, No Hot Start; L3: 10
copies, AmpliTaq DNA Polymerase,
No Hot Start; [4: 10 copies, AmpliTag
DNA Polymerase, manual Hot Start;
L5: 10 copies, AmpliTaq Gold.

Fr PCR performance with higher yield, better

specificity and more reliable results, discover
AmpliTaq Gold™.

This new version of AmpliTaq® DNA
Polymerase provides the specificity of Hot Start
PCR, without all the extra steps. In most cases,
you can substitute AmpliTaq Gold directly in
existing PCR amplification protocols—without
re-optimization.

You'll find AmpliTaq Gold saves time and
money with dramatically lower drop-out rates,
improved specificity, and easier multiplexing.

It also gives you consistently better PCR results.

Because AmpliTaq Gold remains inactive until
heated, conditions that lead to primer-dimer
formation and mispriming are eliminated.
And of course, you have the continued
assurance of knowing that AmpliTaq Gold

Where There’s Gold,
You’ll Find

Performance.

is backed by PE Applied Biosystems’ exclusive
PCR Performance Guarantee.

So discover AmpliTaq Gold, and discover
high performance PCR. To request information,
call 1-800-327-3002. Outside the U.S. and
Canada, contact your local PE Applied Biosystems
representative. On the Internet, visit our home
page at http://www. amplitaqgold.com, or e-mail
pebio@perkin-elmer.com.

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, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: 1 800 033 747 Fax: 613 9212-8502

Perkin-Elmer PCR reagents are developed

and manufactured by Roche Molecular Systems, Inc..

Branchburg, New Jersey, U.S.A

AmpliTaq Gold is a trademark and AmpliTaq is a registered trademark of Roche Molecufar Systems, Inc.

The PCR process is covered by patents owned by Hoffmann-La Roche, Inc. and F. Hoffmann-La Roche Ltd.

PE Applied Biosystems s a trademark and Perkin-Elmer is a registered trademark of The Perkin-Elmer Corpora-
tion. PE Applied Biosystems products are developed and produced under the quality requirements of IS0 8000.
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ATcc, THE ONE SOURCE FOR

Life just got easier! One lines. Thoroughly QC tested in Authentic, pure cell lines...and
call...one order to ATCC brings our own labs. High purity, high  now, the same quality of media
you ATCC'’s authentic cell lines reliability, high quality. That's the and serum. All from ATCC. The
plus our own Yitacet™ brand Vhtacet™ brand of media and one source.

Media and Fetal Bovine Serum. serum from ATCC.

The same media and serum When your research validation ' l l( |‘ {

ATCC uses to grow our own cell s critical, order directly from ATCC.

12301 Parklawn Drive, Rockville, MD 20852 * 1-800-638-6597 ¢ Fax: 1-301-816-4361 ¢ E-mail: sales@atcc.org
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