g Vol. 289 No. 5483
L

' Pages 1245-1420 $8
—

Science

-._"ﬂ‘-
4

//:;/ r

" .




Accept nothing
a full-length

less than
finish.

Put an end to truncated RACE products with GeneRacer"

You have some gene sequence but not the 5 end. Full-length lead. The advanced GeneRacer™ method

Don’t bet on conventional RACE methods to find specifically targets full-length 5'capped mRNA. Only

your 5’'end. They often produce mixed results  GeneRacer*Results
1 2 3 4 MW

and typically yield the truncated sequence

you already have. Only the GeneRacer™ Kit

eliminates truncated sequences. You'll get

your results faster and obtain the full length

Clear, single bands
aiter one round

you need to get ahead in the race. of 30-cycle PCR

full-length messages are transcribed and
amplified, eliminating truncated sequences
from your final results. You'll see a clear
single PCR product, saving you time in analy-
sis. Get the 5" end and a full-length finish.

. 2
Call Invitrogen today. ¢§’ Invitro g en

living science

Circle No. 32 on Readers’ Service Card

United States Headquarters: European Headquarters: European Toll Free Numbers:
1600 Faraday Avenue Invitrogen BY Order line 00800 5456 5456

Distributors: Korea 02 3471 6500
Australia 1 800 882 555 Poland 058 341 4726

Carlsbad, California 92008 P.O. Box 2312 Technical support 00800 5345 5345 Czech Republic 2 727644 16 Portugal 021 453 7085

Tel: 1 760 603 7200 9704 CH Groningen Fax number 00800 7890 7890

Tel (olt Free): 1 800 955 6288 The Netherlands

Fax: 1 760 603 7201 Tel: +31 (0)50 5299 299

Email: tech_service@invitrogen.com Fax: +31 (050 5299 281
www.invitrogen.com Email: tech_service@invitrogen.ni

Finland 09 584 121 Spain 091 729 0333
Hungary 01 280 3728 Taiwan 080 231 530

Israel 02 584 1111

Italy 02 38 1951 All other countries, see our
Japan 03 5684 1622 website: www.invitrogen.com




-2y . , et Zeon \

MONOCLONAL ¢ ANTIGEN-PURIFIED POLYCLONAL ¢ BIOTINYLATED ¢ FLUOROCHROME-LABELED

R&D Systems is your source for antibodies
to cytokines and related molecules

Offering over 1000 antibodies to:

qCOP

e Cytokines o Op . e Adhesion Molecules
%
- v 6\ - .
 Chemokines < "o, Matrix Metalloproteinases
A
- .
* Receptors . » e Neurotrophic Factors
.
w
O .
e Developmental % s o Apoptosis-related | o«sor
Factors 1 3 Factors Jnis symbol
&O& ot Catalog for
b3s3y a0 Antibodies

Tissue Staining
Kits are now
available for
detecting goat,
mouse and rabbit
primary antibodies
utilizing three different % b
enzymatic systems, HRP-DAB,
HRP-AEC or AP-BCIP/NBT.

Antigen Retrieval Reagents are also available.

Activin A in prostate cancer. Activin A labeling (red) in paraffin-
i i . i i embedded human prostate cancer-tissue was done using R&D
For more information about immunohistochemistry, Systems’ monoclonal anti-Activin A (B subunit), Catalog #

p,e ase visit R&D Sys tems’ website at MAB3381. Detection was done using the anti-mouse HRP-AEC Cell

X and Tissue Staining Kit, Catalog # CTS003.
www.rndsystems.com/cyt_cat/ihcprot.html. 9 %

FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES.

North America Europe Germany Europe Free Phone

R&D Systems, Inc. R&D Systems Europe Lid. R&D Systems GmbH Belgique/Belgié: 0800 10 468 614

McKinley Place NE 4-10 The Quadrant, Barton Lane Borsigstrasse 7 Danmark: 80 01 85 92 SYSTEMS
Minneapolis, MN 55413, USA  Abingdon, OX14 3YS, UK 65205 Wiesbaden, Germany France: 0800 90 72 49

Tel: 612 379-2956 Tel: +44 (0)1235 529 449 Tel: +49 (0)6122 90980 Nederland: 060 225607

Free: 1-800-343-7475 Free: 0800 37 34 15 Free: 0800 909 4455 Norge: 800 11033 1-800-343-7475
Fax: 612 379-6580 Fax: +44 (0)1235 533 420 Fax: +49 (0)6122 909819 Sverige: 020 79 31 49 m

info @ mdsystems.com info @ mdsystems.co.uk infogmbh @ mdsystems.co.uk Switzerland: 0800 55 2482 www.rndsystems.com

Circle No. 74 on Readers’ Service Card



VOLUME 289

Science

www.sciencemag.org

1274

Lighting up the
economy?

DEPARTMENTS

NETWATCH
1251

THIS WEEK IN
SCIENCE
1253

EDITORS' CHOICE
1257

CONTACT SCIENCE
1262

SCIENCESCOPE
1269

RANDOM SAMPLES
1285

AAAS NEWS &
NOTES
1368

NEW PRODUCTS
1371

A

AMERICAN

ASSOCIATION FOR THE

ADVANCEMENT OF
SCIENCE

1248

1266

v 1267

1295
1267
1269
1270

1271

1273

25 AUGUST 2000

COVER Scanning electron micrograph of a crater that was created dur-
ing analysis of a melilite crystal from a calcium-aluminum-rich inclu-
sion in the Allende meteorite. This ~40-micrometer-diameter crater
was produced by oxygen ion bombardment during secondary ion mass
spectrometry. The results indicate that the sample may have contained
short-lived radioactive beryllium-10 at the time of its crystallization in
the early solar nebula. [Photo: K. D. McKeegan and G. Jarzebinski]

NUMBER 5483

NEWS OF THE WEEK

BIOETHICS: Financial Conflicts Get More
Scrutiny in Clinical Trials

GENOMICS: Building a Case for
Sequencing the Chimp

GENOMICS: Rat Genome Off to an Early
Start

STEM CELL RESEARCH: U.K. Backs Use of
Embryos, Sets Vote

NUCLEAR CHEMISTRY: Element 107 Leaves
the Table Unturned

ENDANGERED SPECIES: Migrating Otters
Push Law to the Limit

NEUROSCIENCE: Synapses Shout to
Overcome Distance

1273 PALEONTOLOGY: Team Rejects Claim of
Early Indian Fossils
NEwsS Focus
1274 ECONOMICS: Does Science Drive the
Productivity Train?
‘To Your Health’ Is More Than a Toast to
Economists
1277 PRIMATOLOGY: Human Diseases Threaten
Great Apes
1278  AIDS RESEARCH: The Odd Intersection of
HIV and Scrub Typhus
1279 AGROBIOTECHNOLOGY: Asia Gets a Taste
of Genetic Food Fights
v 1282 EcoLOGY: Rift Over Biodiversity Divides
1255 Ecologists
When Do Many Species Matter?

mRES

1317

1321

1324

1327

1330

RESEARCH ARTICLE

Nucleated Conformational Conversion
and the Replication of Conformational
Information by a Prion Determinant
T.R. Serio, A. G. Cashikar, A. S. Kowal, G. ).
Sawicki, J. . Moslehi, L. Serpell, M. F.
Arnsdorf, S. L. Lindquist

REPORTS

Hydrological Impact of Heinrich Events in
the Subtropical Northeast Atlantic
E. Bard, F. Rostek, ].-L. Turon, S. Gendreau

Discrete Atom Imaging of One-Dimensional
Crystals Formed Within Single-Walled
Carbon Nanotubes R. R. Meyer, ]. Sloan, R. E.
Dunin-Borkowski, A. I. Kirkland, M. C. Novotny,
S. R. Bailey, J. L. Hutchison, M. L. H. Green

Unmasking Electronic Energy Transfer of
Conjugated Polymers by Suppression of
O; Quenching ). Yu, D. Hu, P. F. Barbara

Calcium-Aluminum-Rich Inclusions from
Enstatite Chondrites: Indigenous or
Foreign? Y. Guan, G. R. Huss, G. J.
MacPherson, G. J. Wasserburg

Seeing salt in carbgp,
nanofubes “

1334 Incorporation of Short-Lived '°Be in a
Calcium-Aluminum-Rich Inclusion from
the Allende Meteorite K. D. McKeegan, M.
Chaussidon, F. Robert
v1337 Primordial Carbonylated Iron-Sulfur
1307

Compounds and the Synthesis of
Pyruvate G. D. Cody, N. Z. Boctor, T. R. Filley,
R. M. Hazen, J. H. Scott, A. Sharma, H. S.
Yoder Jr.

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.

25AUGUST 2000 VOL 289  SCIENCE

www.sciencemag.org



"SCIENCE'S COMPASS

homeostasis

EDITORIAL prointismmatory
1293 Limiting Atmospheric CO,
LETTERS )
1295 A Primate Genome Project Deserves High 1 31 1
Priority E. H. McConkey and A. Varki (with Blood and
cosignatories). NASA's Living with a Star Initiative |. T. 0od and guts
Karpen; S. M. Krimigis and ). F. Appleby. Response A.
Lawler. The Archean Atmosphere and Sedimentary
Sulfides K. M. Towe. Response D. E. Canfield, K. S. Habicht,
B. Thamdrup PERSPECTIVES
v 1305  PLANETARY SCIENCE: Europa’s Ocean—the SCIENCE ONLINE
PoLICY FORUM 1340 Case Strengthens D. Stevenson www.scienceonline.org
1301  UraAN ECOLOGY: Saving Venice +1307  ORIGIN OF LIFE: Life as We Don’t Know It SCIENCE
A. J.Ammerman and C. E. McClennen 1337 G \Nchtarehiasir THE JOURNAL
www.sciencemag.org
BOOKS ETAL. v1308 NEUROBIOLOGY: Turning Attraction into e
1303 PSYCHOLOGY: The Drama of Everyday Life :g Repulsion E. Pasquale DA‘;.I{YE NEWS SERVICE
K.E. Scheibe, reviewed by R. Harré v1310  ANIMAL BEHAVIOR: Dolphins Whistle a wwwisciencenow.org
1355 Signature Tune P. L. Tyack
1304 ASTRONOMY: Rose Center for Earth and e e NEXT WAVE
Space American Museum of Natural v1311  IMMUNOLOGY: Therapeutic Manipulation RESOURCES FOR
History, reviewed by J. M. Pasachoff 1352 of Gut Flora F. Shanahan YOUNG SCIENTISTS
www.nextwave.org
GRANTSNET
RESEARCH FUNDING DATABASE
www.grantsnet.org
NEUROAIDS
EXPERIMENTAL WEB SITE
v1340 Galileo Magnetometer Measurements:A ¢ 1360 Regulated Cleavage of a Contact- WD RS
1305 Stronger Case for a Subsurface Oceanat = 1308 Mediated Axon Repellent M. Hattori, M. SCIENCE'S STKE
Europa M. G. Kivelson, K. K. Khurana, C.T. 1365 Osterfield, J. G. Flanagan SIGNAL TRANSDUCTION
Russell, M. Volwerk, R. . Walker, C. Zimmer . KNOWLEDGE ENVIRONMENT
v 1365 Function of an Axonal Chemoattractant wwwistke.org
1343  Molecular Analysis of Plant Migration and 1308 Modulated by Metalloprotease Activity
1360

1346

1349

v1352
131

v 1355
1310

1357

Refugia in the Arctic R. . Abbott, L. C. Smith,
R. |. Milne, R. M. M. Crawford, K. Wolff, ). Balfour

Structure of Yeast Poly(A) Polymerase
Alone and in Complex with 3’-dATP

J. Bard, A. M. Zhelkovsky, S. Helmling, T. N.
Earnest, C. L. Moore, A. Bohm

Differential Clustering of CD4 and CD3(
During T Cell Recognition M. F. Krummel,
M. D. Sjaastad, C. Wiilfing, M. M. Davis

Treatment of Murine Colitis by
Lactococcus lactis Secreting Interleukin-10
L. Steidler, W. Hans, L. Schotte, S. Neirynck, F.
Obermeier, W. Falk, W. Fiers, E. Remaut

Whistle Matching in Wild Bottlenose
Dolphins (Tursiops truncatus) V. M. Janik

PAX8-PPARY1 Fusion in Oncogene Human
Thyroid Carcinoma T. G. Kroll, P. Sarraf, L.
Pecciarini, C.-). Chen, E. Mueller, B. M.
Spiegelman, J. A. Fletcher

M. J. Galko and M. Tessier-Lavigne
TECHNICAL COMMENTS

Summary appears on page 1255; full text is available online at
www.sciencemag.org/cgi/content/full/289/5483/1255a

No Consistent Effect of Plant Diversity on
Productivity M. A. Huston, L. W. Aarssen,

M. P. Austin, B. S. Cade, ). D. Fridley, E.
Garnier, ). P. Grime, J. Hodgson, W. K.
Lauenroth, K. Thompson, ). H. Vandermeer,
D.A.Wardle. Response A. Hector, B. Schmid,
C. Beierkuhnlein, M. C. Caldeira, M. Diemer,

P. G. Dimitrakopoulos, ). A. Finn, H. Freitas, P. S.
Giller, J. Good, R. Harris, P. Hogberg, K.
Huss-Danell, . Joshi, A. Jumpponen, C. Kérner,
P. W. Leadley, M. Loreau, A. Minns, C. P. H.
Mulder, G. O'Donovan, S. . Otway, J. S. Pereira,
A. Prinz, D. J. Read, M. Scherer-Lorenzen, E.-D.
Schulze, A.-S. D. Siamantziouras, E. Spehn, A. C.
Terry, A. Y. Troumnbis, F. |. Woodward, S. Yachi,

J. H. Lawton

Change of address: allow 4 weeks, giving old and new addresses and B-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 $8.00 per article is paid
directly to CCC, 222 Rosewood Drive, Danvers, MA 01923. The identification code for Science is 0036-8075/83 $8.00. Science is indexed in the Reader's
Guide to Periodical Literature and in several specialized indexes.

www.sciencemag.org  SCIENCE VOL289 25 AUGUST 2000

1360

Protease control of
axon guidance

1249



And do it faster and more cost-effectively.
Simple, isn't it? We know it is not.

In our mind’s eye, our job is to facilitate the

business of bringing new therapies to market faster
and more cost-effectively. If that's the business you're
in, you'll find us at the very heart of it - discovering.
developing and delivering the special technologies
and support services - from academic research

through to production.

Our know-how spans the entire pipeline from gene
to medicine. Right now, our MegaBACE  DNA
sequencing platform is accelerating the genome

discovery race. The LEADseeker homogeneolis
imaging system can shorten a drug screening cycle
five-fold. While STREAMLINE  delivers pure
protein by the tonne. And new discoveries are just
in sight.

We understand your requirements because we work
closely with our customers to provide the latest
systems to accelerate their commercial success.

We already have more than 90 such techinology
collaborations with top drug companies and

life science research organizations.

So it doesn't matter where you are in the process or
how complex the task. Just ask us. It's that simple,

See for yourself at www.aphiotech.com

amersham pharmacia biotech

Circle No. 71 on Readers’ Service Card




Breakthrough Technolog
HiSpeed"

HiSpeed™ Plasmid Midi, the most advanced plasmid .
purification kit available:

® 45 minutes from cell pellet to DNA sample

® Cenfrifugation steps eliminated

® Up to 200 pg yield of high-copy plasmid DNA

® Proven QIAGEN® anion-exchange ultrapurity

No risk of DNA pellet loss during precipitation

&,

Lyse cell pellet

QlAfilter”

Clear lysate

HiSpeed Tip

Bind, wash, elute

\{j QiAprecipitator”

Collect DNA

» Ultrapure DNA

Large-scale plasmid purification has never been faster and easier.

Call 1-800-426-8157 to order your kit today!

Trademarks: QIAGEN", QIAfilter™, QlAprecipitator™”, HiSpeed™. © 2000 QIAGEN, all rights reserved.

www.qiagen.com Circle No. 65 on Readers’ Service Card
QIAGEN: Distributors:
Australia Canada France Argentina Tecnolab S.A. [011) 4555 0010  Austria/Hungary/Slovenia R. u. P. MARGARITELLA Austria (01) 889 18 19

Tel. 0394893666 Tel. 800-572-9613
Fax 03:9489-3888 Fox 905-821-1327

Germany Itaty
Tel. 021032912400 Tel. 0233430411
Fax 02103-29-22022 Fax 02-334-304-26

Switzerland
Tel. 061319-30:31  Tel. 01293-422-999
Fax 061-:319-30-33  Fax 01293-422.922

Tel. 01.60-920.930 Belgium/tuxemburg Westburg b.v. 080019815 Brazil Labirade do Brazil (1) 543 1455 or 0800 55 1321 Central & South

Fax 01.60.920.925 America iabtrade Inc. USA (305) 8283818 China Gene Company Limited (852)2896-6283 Cyprus Scientronics lid (02) 765 416

Czech Republic BIOCONSULT spol. sro. {02)4447 1239 Denmark KEBO lab A/S 43 86 87 88 Egypt Clinlab 525 7212

Japan Finland KEBO Lab Oy (091804 551 Greece BioAnclytica S.A {01)640 03 18 India Genetix (0111542 1714 or [011}515 9346

Tl 03-5805.7261 Korea RS Laboratories, Inc.[02] 924-86 97 Malaysia Research Biolubs Sdn. Bhd. (0317312099 Mexico Quimica Valaner S.A. de

Fax 03.5805.7963 C-V{51 525 57 25 The Netherlands Westburg b.v. (0334950094 New Zeoland Biclab Scieniific Lid {09 9806700 or 0800933966

) : Norway KEBO Lab AS 22 90 00 00 Poland Syngen Bictech {071) 351 41 06 or 0601 70 60 07 Portugal IZASA PORTUGAL, LDA

(11424 73 64 Singapore Research Biclabs Pre Lid. 445 7927 Slovak Republic BIOCONSULT Slovakia spol. s.r.0. (07) 50221 336

USA South Africa Scuthern Cross Biotechnology (Piy) Uid (021) 671 5166 Spain IZASA, S A. (93) 902.2030.90 Sweden KEBO Lab

Tel. 800-426-8157 (08} 621 34 00 Taiwan TAIGEN Bioscience Corporation {02) 2880 2913 Thailand Theera Trading Co. Uid. (02) 412-5672  In other
Fax 800-718-2056 countries contact: QIAGEN, Germany

00000
QIAGEN

HSPISO77000SUS



A HOT BEGINNING
Calcium-aluminum-rich inclusions (CAls)
are found in the most primitive mete-
orites and are thought to represent some
of the first solid particles that formed in
the early solar system. McKeegan et al. (p.
1334) measured boron isotopes in CAls to
demonstrate that °Be (which decays to
198 and forms only from nuclear spalla-
tion reactions) was present in the early
solar system (see the cover). Its presence
is consistent with one model for forma-
tion of CAls and other early solar system
materials in which the early solar system
was bombarded by intense radiation. Pos-
sible support for this model also comes
from Guan et al. (p..1330), who studied
aluminum isotopes (which indicate the
presence in the early solar system of
26Mg) and other aspects of the geochem-
istry of CAls in enstatite chondrites. These
CAls formed under more oxidizing condi-
tions than their host chondrites, and thus
the CAls likely formed earlier in a differ-
ent location of the solar system.

IBERIAN ICE
Heinrich events, periodic massive dis-
charges of icebergs from Arctic ice sheets,
have showered the sea floor with conti-
nental debris many times during the past
glacial cycle. Although their impact on the
North Atlantic is well documented, it is
less clear for areas outside the main ice-
rafting belt. E. Bard et al. (p. 1321) have
combined a variety of geochemical prox-
ies, in a well-dated marine sediment core
from the subtropical northeast Atlantic, to
demonstrate that cooling and advection
of low-salinity water from the Arctic af-
fected the midlatitudes during the three
Heinrich events of the past 32,000 years.
Their results illuminate the internal com-

FATEFUL FUSION

Chromosomal translocations that produce oncogenic
fusion proteins are common in leukemias and soft-
tissue tumors but have rarely been observed in solid
tumors (carcinomas), which account for 90% of all
cancers. in a study of human thyroid follicular carci-
nomas, Kroll et al. (p. 1357) identified a common
translocation that fuses the DNA binding region of
the PAX8 transcription factor to peroxisome prolifer-
ator-activated receptor (PPAR) Y1, a member of the
nuclear hormone receptor superfamily. The fusion
protein inhibited transcriptional transactivation by
PPARY1 in a dominant-negative manner. Discovery of
this fusion event opens up new possibilities for diag-

nosis and treatment of thyroid cancer.
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plexity of these events and illustrate the
utility of combining data from organic
and inorganic sediment fractions.

FUNNELING ENERGY

The dynamics of the charge-separated ex-
cited states (excitons) in the conjugated
polymers that find use in light-emitting
diodes is complicated by their rapid
quenching and by their movement along
and between polymer chains. Yu et al. (p.
1327) found that by rigorously excluding
O,, which rapidly quenches excitons, the
effects of polymer conformation on exci-
ton .dynamics in the solid state could be
studied. They dissolved the conjugated
polymer MEH-PPV in nonphotoactive
polymers, such as polystyrene, in order to
avoid interchain effects and then took
spectra of single molecules. They found an
unexpected sharp, red-shifted emission
feature that they attributed to a particu-
lar chain conformation, a defect cylinder,
which forms through tetrahedral defects.
These defects effectively trap and localize
the exciton on a chain, and thus act as an
“energy funnel” for excitons formed many
chain units away.

SQUEEZING OUT PYRUVATE
One model for the origin of life is that the
necessary building blocks originated at hy-
drothermal vents in a series of reaction
steps where metal sulfides at elevated pres-
sures and temperatures catalyzed carbon
fixation and the formation of more com-
plex organic molecules. Cody et al. (p. 1337;
see the Perspective by Wachtershéuser)
performed experiments that simulate some
of the possible conditions of marine hy-
drothermal systems and show more com-
plex organometallic species forms in this
environment that catalyze the formation of

THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

pyruvate, a critical biochemical molecule.
High pressures appear to compensate for
the high temperatures that would normally
cause pyruvate to decompose.

EUROPA’S OCEAN

STILL AFLOAT
Interpretations of previous data from the
Galileo spacecraft have suggested that Eu-
ropa, the smallest of the Galilean satellites
orbiting Jupiter, may have a layer of fluid
beneath its icy surface. Kivelson et al. (p.
1340; see the Perspective by Stevenson)
used magnetometer data collected by
Galileo during the 3 january 2000 close
flyby of Europa to confirm that changes in
Europa’s induced magnetic field are driven
by a shallow conductive layer. A model of
a spherical shell conductor located about
7.5 kilometers below the surface with a
conductivity similar to Earth’s ocean water
fits their new data well.

PRION CONVERSION

MECHANISM
The role of protein conformation in the
expression and propagation of prion
states in yeast is now well established. Se-
rio et al. (p. 1317) examined in vitro the
mechanism of conformational conversion
of one of the yeast prion proteins, Sup35.
The soluble protein goes through a series
of conformation states in a process,
termed nucleated conformational conver-
sion, that leads to assembly into fibrils.

ARCTIC HIDEOUTS

What happened to the flora and fauna of
high latitudes during the Pleistocene
glaciations? Did they persist in isolated
pockets—refugia—where conditions were
more benign, and if so, where were these
refugia? Abbott et al. (p. 1343) present
molecular evidence to indicate where one
circumpolar arctic plant—the. purple saxi-
frage—initially occurred in the Arctic, the
migration routes it followed to achieve a
wide distribution, and the refugia it occu-
pied during Pleistocene glaciations. These
results provide strong support for the ex-
istence of refugia for arctic-alpine plants
in the Arctic itself at the time of the last
- glacial maximum.

MAKING ALLA’S

One of the signatures of messenger
RNAs (mRNAs) is a tail of repeated
adenylate bases. Unlike most nucleic acid
polymerizations, this reaction does not
utilize a template; instead, incoming
molecules of adenosine triphosphate are

CONTINUED ON PAGE 1255
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CONTINUED FROM PAGE 1253

added directly to the 3’ end of the
mRNA. J. Bard et al. (p. 1346) present the
crystal structure of poly(A) polymerase
from yeast in complex with two adenine
nucleotides, one of which appears to rep-
resent the last base attached with the
other being the next to be added. in ad-
dition to details about the active site
mechanism, they describe the structural
comparison to other nucleic acid poly-
merases and the factors contributing to
processivity of this enzyme.

WHEN THE ATTRACTION

Is GONE
Environmental cues that are attractive or
repulsive tell a migrating axon where to go
by sending signals through the appropriate
cell surface receptors. How is it then that
for retraction to occur, a cell surface recep-
tor must first engage with the repulsion
factor and then overcome the adhesive
force? Hattori et al. (p. 1360) and Galko
and Tessier-Lavigne (p. 1365) report that
these interactions can be broken by metal-
loprotease enzymes that result in the re-
lease of the axon from its captor. In a Per-
spective, Pasquale discusses how the in-
volvement of cell surface metalloproteases
in regulating axon guidance is a compelling
solution to this puzzling paradox.

VITAL DRUG DELIVERY
The cytokine interleukin-10 (IL-10) has
shown promise in clinical trials for treat-
ment of inflammatory bowel disease
(1BD). Because the cytokine is adminis-
tered systemically, high doses are re-

quired that often lead to adverse side ef-
fects. Steidler et al. (p 1352; see the Per-
spective by Shanahan) describe a new
method of localized IL-10 delivery that
allows the therapeutic dose to be re-
duced substantially. They engineered Lac-
tococcus lactis, a bacterium used to pro-
duce fermented foods, to secrete high
levels of IL-10. Delivery of the live re-
combinant bacteria by intragastric inocu-
lation prevented the onset of IBD in one
mouse model and reversed symptoms of
pre-existing IBD in another. In principle,
this technology could be used for effi-
cient delivery of any protein therapeutic
that is unstable or difficult to produce in
large quantities.

WHISTLING IN
THE SEA

Dolphins have long been known to com-
municate by means of a rich repertoire
of vocalizations. However, studies have
been based mostly on captive individu-
als, and little has been known about
communication in the wild. Janik (p.
1355; see the Perspective by Tyack) has
developed a technique that allows the
measurement of vocalizations between
bottlenose dolphin individuals in the sea
without the presence of human ob-
servers. Individuals respond to each other
using learned, matching whistles over
distances of up to half a kilometer. The
development of vocal imitation is an im-
portant step in the evolution of commu-
nication and has implications for the
evolution of human language.

TECHNICAL COMMENT SUMMARIES

Plant Diversity and
Productivity

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/289/5483/1255a

Reporting on a major experiment on plant diversity and productivity in European
grasslands, Hector et al. (Research Articles, 5 November 1999, p. 1123) found “an
overall log-linear reduction of average aboveground biomass with loss of species.”
Huston et al. object to that conclusion, arguing, among other things, that the eight
sites studied did not show a consistent positive relationship between diversity and
productivity, that the experiments did not properly test for overyielding (i.e., that the
productivity of a given polyculture exceeds that of any species from the mixture
grown in monoculture), and that some of the observed effects may have stemmed
from the “fertilization effect” of the nitrogen-fixing legume Trifolium pratense. Hus-
ton et al. conclude “that species richness per se has no statistically or biologically sig-
nificant effect on plant productivity across the eight sites.”

Hector et al. defend their main result, and note that while a small fraction of poly-
cultures were dominated by species that had not been tested in monocultures, ex-
cluding those plots from the analysis “does not alter conclusions . . . across all sites.”
And, although the effects of T. pratense on productivity were larger than those of
other species, that does not invalidate the broad result, according to Hector et al: “In
principle, all effects [of species richness on productivity] can be attributed to the
traits of individual species and their interactions.” (See the news story by Kaiser.)
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,ShowMe! (1) Flow Cytometry data show treated (red) and un-treated (green) Jurkat

cells stained with (anti-ERK 1/2 [pTpY185/187] FITC conjugate (cat.#44-6808). The
blue dotted line shows treated cells stained with FITC conjugate pre-incubated with
blocking peptide. (2) Activation of MAP Kinase in PC12 cells treated with NGF is
demonstrated by comparison to unstimulated control (anti-ERK 1/2 [pTpY185/187]
{cat.#44-680).

MAP Kinase Superfamily

54 - -
46 — =) ¥

AB AB
A: JNK {pTpY183,185]
B: JNK Pan

Show Me! Activation of MAP Kinase Superfamily proteins in HEK 293 cells treated with UV
is demonstrated by comparison to unstimulated controls (anti-JNK 1/2 [pTpY183/185] (cat.#44-
682), p38 [pTpY180/182] (cat.#44-684). Evaluation of consecutive lots each of anti-JNK
[pTpY183/185] and p38 [pTpY180/182] phosphorylation site-specific antibodies is shown
in panel C. The data demonstrate the reproducibility of the antibody production process.
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See our new 2000 catalog

| 7 4 Flexible
Three techniques. One supplier. < ‘ ' Reliable

// ) f i h Reproducible

tor;

RIOTECHNQEOQGY FNC. and Functional Genorric Cost & Time Effective
Tel: 1-888-343-6352 Fax: 1-888-528-9225 Web site: www.geneka.com E-mail: info@geneka.com

International Distributors
e Australia 61-2-9521-2177 (toll free in Australia 1800-251-437) » Austria, Germany, Switzerland 49-(0)-40-85-32-600 (toll free in Germany 0800-
2466651) » BeNelLux 31-413-251115 « Denmark 45-39-56-20-00 * Finland 358-9-584-121 * France 33-(0)3-88-18-07-22 » Greece 30-1-522-6547
* ltaly 39-(0)2-381951 ¢ Japan 81-3-5684-1620 ¢ New Zealand 0800-444-157  Norway/Iceland 47-22-20-0137 * Spain 34-91-551-54-03 «
Sweden 46-8-30-60-10 * Taiwan 886-2-233-18111 « U.K./Ireland 44-(0)-1223-316855
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Perfect gDNA from Blood

@ Uitra-pure genomic DNA

@ Extremely high-molecuiar DNA,
with no degradation

@ Reproducible high yields

® Rapid, easy handling

® Wide range of applications,
also for animal blood

@ Ultra-pure plasmid DNA in next
to no time

® High yields

® Outstanding results in sensitive
downstream applications (e.g.
sequencing, cloning, transfection)

® Easy to handle

@ Different formats available

Yields in pg

123456789 10111213141516 17 18

rﬂ.”wn'.a-nnnnn:

@ Yields obtained using the Eppendorf Perfect
gDNA Blood Kit and from a competing product.
200 pl fresh human whole blood, 5 pl eluate
volume applied.
Lanes 1 and 18:
Lanes 2 to 9:
Lanes 10 to 17:

A Hind 1l Marker
Eppendorf gDNA Blood Kit
Competing kit

200 <|

180

160
140 4

120 -

8 8

5 2

~
3

Midi-Preps
- Eppendorf Kit

Maxi-Preps
D Endotoxin-free kit

@ Yields obtained using the Perfectprep Kit and

a competitor’s kit from different bacteria strains
with high-copy and low-copy plasmids

* PCR (Polymerase Chain Reaction) is protected by patent held by Hoffmann-La Roche.

@ High-quality total RNA

® Extremely high yields

® QOutstanding results in sensitive
downstream applications
(e.g. RT PCR*, Northern Blot,
cDNA synthesis)

@ Different formats available

Phase Lock Gel

@ Simplified phenol/chloroform
extraction

® Up to 30 % higher nucleic
acid yields

® Simple pipetting or decanting
of the aqueous DNA solution

@ Reduced periods of contact
with phenol vapors

eppendorf

In touch with life

® RT-PCR analysis of total RNA isolated using the
Eppendorf Perfect RNA Kits:
Lanes 1 and 2: Perfect RNA Kit (Mini Scale) total RNA
Lanes 3 and 4: Perfect RNA Kit (Midi Scale) totat RNA
Lanes 5 and 6: Perfect RNA Kit (Maxi Scale} total RNA
Lane 7: No Reverse Transcriptase control.
Lane 8: Negative PCR control.
Lane 9: Positive control.
Lane 10: . DNA-Hind Il marker.

Application Hotline:
+49 180-366 67 89

Eppendorf AG - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556 - e-mail: eppendorf@eppendorf.com - www.eppendorf.com

Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
e-mail: eppendorf@eppendorfsi.com - www.eppendorfsi.com

Circle No. 21 on Readers’ Service Card
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25 pg (M) 0.15U
RNase A RNase | RNase T RNase A+TI
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SUPERase*In™ vs. Placental Ribonuclease Inhibitor. A **P-labeled RNA probe was incubated for 30
minutes at 37°C in the presence of the indicated nucleases and either SUPERase*In or ribonuclease inhibitor
protein (RIP). Both the SUPERase+In and the RNasin® were added at a concentration of | U/pl.

SUPERase-In” inhibits MORE RNases under
MORE reaction conditions than any other
RNase inhibitor available.

Although ribonuclease inhibitor protein (RIP or RNasin®) has been the most
commonly used RNase inhibitor, it has limitations. RIP binds only RNase A-

type enzymes, functions under a narrow temperature range and requires i

DTT to prevent the release of active RNases. New SUPERaseIn inhibits PRODUCT INFO IN A BLINK!
more RNases - RNase A, B, C,RNase T | and RNase I,SUPERaST:-:-In rerT\ains Why is SUPERase-In"

active up to 65°C and has no DTT requirement. SUPERasecIn gives a higher replacing RIP in commercial kits?
level of protection against RNA degradation than any other product - it’s the An instant iBlink™ email

ultimate RNase inhibitor. has the answer.

RNasin” is a registered trademark of Promega Corporation.

Contact us at iblinksuper@ambion.com.

For a complete

list of distributors U.S. (800)888-8804
visit our website,

http://www.ambion.com Canada (800)445- 16l

AMBION, INC. » 2130 WOODWARD ST. « SUITE 200 « AUSTIN. TX 78744-1832

THE RNA COMPANY™

)
s
tel(512) 0200 » fax(512)651-0201 » email: moinfo@ambion.com * www.ambion.com

Circle No. 67 on Readers’ Service Card


http:iblinksuper@ambion.com

Annual Reviews, the Intelligent Synthesis of Scientific Literature

Mapping the History of the Human Experience

Here’s Your Starting Point... Among the Highest ISI Rankings
For 68 years, Annual Reviews Annual Reviews have historically been ranked among the
has synthesized the vast top scientific publications indexed by the Institute for
amount of primary research Scientific Information’s Journal Citation Report®.

literature in specific
disciplines and identified the
principal contributions of the

18 Essential Biomedical Titles...

field. ® Biochemistry ® Microbiology
Each topic is reviewed by an ® Bjomedical Engineering ® Neuroscience
editorial committee comprised ® Biophysics and Biomolecular ® Nutrition
of the most distinguished Structure ® Pharmacology and Toxicology
scholars of the discipline and ® Cell and Developmental ® Physiology
written by authors who are Biolo
recognized experts of their i ¢ Phytopathology
field. ® Ecology and Systematics ® Plant Physiology and Plant
® Entomology Molecular Biology
® Genetics ® Psychology
® immunology ® Public Health
® Medicine

NEW FROM ANNUAL REVIEWS

Annual Review of Genomics and Human Genetics
Volume 1, August 2000

Editor: Eric Lander, Whitehead Institute, Massachusetts Institute of Technology

Associate Editors: David Page, Howard Hughes Medical Institute, Whitehead
Institute, Massachusetts Institute of Technology and Richard Lifton, Yale University

Subscribe Today and Save 45%! Contact Annual Reviews to receive
information regarding the Annual Review of Genomics and Human Genetics or
any of our other 18 Biomedical titles.

Please mention Priority Order Code: JA-SCI800 when placing your order.

Annual Reviews g 2
4139 El Camino Way, P. O. Box 10139
Palo Alto, CA 94303- 01 39 -USA, .o :
Call Toll-free in the U.S. /CAN 800. 523 8635
Worldwide: 650.493.4400 Ext. o
Fax: 650.424.0910 :
~E-mail: servsce@annurev
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Pick Your Breakthrough!

The first microarray detection kit that:
1. Works consistently
2. Works with <1 microgram of total RNA
3. Works with an 8 hour protocol

Any one of these advances would be a
major step forward. But all three at once?
Why, this completely changes everything!

f.1 3DN A It works consistently.

Submicro Expression
Array Detection Kit

Genisphere’s 3DNA Submicro detection kit for expression arrays gives you
unprecedented sensitivity without compromise. The kit is utterly reliable and
generates more reproducible results than any other detection system. There is
also less background noise and a better signal to noise ratio than with any other
system. So you can actually trust the data you generate.

It works with submicrogram total RNA samples.

For those of you working with human tumor samples, this advance literally
changes the world. Until now submicrogram detection was not possible without
sample amplification and all the disadvantages associated with that technique,
including bias. With 3DNA Submicro kits, for the first time you are assured
faultless consistency with the smallest samples. {Just look at the image above.)

It works with an 8-hour protocol.

The 3DNA Submicro kit's protocol can produce results in 8 hours. It is short,
250 nanogram mouse total RNA sample, . : . .

S simple and well defined. {In fact, one version of the protocol eliminates all

dual-channel detection using . . . . . . .
3DNA Submicro detection kit concentration and centrifugation steps.) There is nothing to introduce biases.
Without question the utter simplicity of the 3DNA Submicro protocol makes
possible its exceptional reliability.

Will you take advantage of all three breakthroughs? Two? One? You get all
three at no extra cost. And with it, never before sensitivity, never before reliability
with never before speed and simplicity of protocol. The advances are so
profound, frankly, you have to use a 3DNA Submicro kit yourself to believe them.

To receive your kit, call us immediately. Before another 8 hours go by.

Genisphere Inc. 14 Philips Parkway Montvale, NJ 07645
Tel #s: 877.888.3DNA  201.651.3100

Fax #s: 877 FAX.3DNA  201.651.3116 : ) -~ 3 ’
www.genisphere.com e I I lbp (Jre

Genisphere, 3DNA and Submicro ore trodemorks of Datascope Corp. o
Image courtesy of Chris Hagg, UCSF Comprehensive Cancer Center Circle No. 44 on Readers’ Service Card ADATASCOPE DaMPANG
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innovators.
bioscience.
service.

people.

we are BD BiOsciences

and we're helping you redefine immunology . . .

We provide real solutions, from reagents

to complete systems, from detection to

discovery, and from diagnosis to decision

making. We ensure you get the technical

expertise and support you require. Experience it.

Call your local representative
or visit www.bdbiosciences.com
today.

BD Biosciences www.bdbiosciences.com

l/
Biometric Imaging Immunocytometry Systems Transduction Laboratories N
Clontech Labware PharMingen

For more information or to request our New 2000 Product Catalogs, please call 877.232.8995 (US).
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everything you need to know about
the biotechnology industry...online

- " . o~

Showcase ur ¢

for 12 fuli monﬂ?sm ve;-itrl;

an online Storefront,

" compliments of

mrosof_t and VerticalNet!
See site for details!

researchonline.com gives people in
biotechnology industry everything they need
Instant buying access to thousands of vendors
and suppliers the world over

Unlimited sales opportunities through
customized Storefronts, E-Commerce
Centers and other services

* Breaking news—including regulatory info—
and the latest technology

earchonline.com

» Hot job postings and career opportunities
* Links to the Internet’s leading scientific
trading community:

“All delivered on time, on target, and totally FREE.
Become a part of the online community that’s 100%
ocused on the biotechnology industry. And while
A there, check out our sales-building, no-cost
orefront solution.

afNet Toc, Al rights reserved. E 36-06043 SCM
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From NEN.

NEN® cDNA Labeling Kit for Microarrays:
It Doesn’t Cost More. It Just Does More.

When does the whole provide greater
value than the sum of its parts? When
you use an NEN Direct Reagent Kit for
cDNA microarray labeling, instead of
combining your own reagents from
scratch.

NEN'’s Direct Reagent Kit for cDNA
microarray labeling and hybridization
gives you the key reagents you need,
all in one box.

exp: cyanine 5 @ 50 pg, 0-27-99

10°
0 10 G 10 10t

exp: cyanine 3 @ 50 ug, 0-27-99

Precise expression scatter plot with the same RNA
population, allowing sensitive detection of
differential expression at 2-fold or higher.

You get a fully optimized, QC tested
reagent solution for reliable, robust
assay performance using any glass
microarrays.

Save time and money, generate
reproducible results. It’s that
simple. One kit. One company.

No development or validation costs.
No hassles. A classic case

of the whole delivering more than
the sum of its parts.

Learn more about how NEN’s Direct Reagent Kits can make accurate,
validated cDNA microarray labeling a piece of cake in your lab.

Call us at 1-800-551-2121, or visit our website at nen.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 Belgium
+322717 7924

.MICROMAX"

21

A Family of Microarray Products
Powering Your Ideas”

©2000 NEN¥ Life Science Products, Inc.

Circle Mo. 41 on Readers’ Service Gard


http:nen.com

*Online

Where scientists click. Just go to www.sciencecareers.org and use the

premier scientific web site dedicated to helping scientists find top quality

jobs in the life sciences industry.

It’s easy, and free. Whether it's job postings from top pharmaceutical and
biotechnology organizations, a Resume/CV database, our Job Alerts

service, or career advice you need, sciencecareers.org. can help you

Science @

CAREERS =

www.sciencecareers.org

discover your future.


http:sciencecareers.org

JEQUENCHER™

Sequencher is the top software tool for DNA sequencing.
If you haven’t tried version 4, you're going to love the
enhancements. Among the new tools are support for
mutation detection, mtDNA forensics, quality-based
sequence validation and gap optimization . And you get
the same high-quality engineering and top-of-the-industry
support you expect from Gene Codes Corporation.

Sequencher is the “complete software solution” that’s
become the industry standard - for both major automat-
ed sequencing centers and small academic research labs
around the world. With Sequencher, your lab will
increase productivity, reduce analysis time, and maximize
the integrity and quality of your data. And Sequencher is
the first and only third party program to be BioLIMS™
certified by PE.

See for yourself. Call for our demo program or visit our
website and see what your colleagues have said about
Sequencher.

Gene Godes Gorp., 640 Avis Dy, Ste 300, Ann Arbor, MI 48108
phone 734.769.7249 or 800.497.4939 * fax 734.769.7074
info@genecodes.com wuwuw.genecodes.com

* fissemble contigs with speed. ease and accurac
« S¢creen for vector and transposons
« |denfify heterozygotes

* fissemble fo a wildrype reference sequence fo
report variants and detect SNPs

« Use Phred and ATOR confidence values and easily
edir Phrap projects

* iew franslations, restriction maps and ORFs

« [)se the new Large Gap algorithm for genomic/cONA
comparisons and aligning splice variants

« find enjoy a Scientist-friendly interface hat
makes it all easy fo vsel

Gene Codes Corporation
(AN : E N E
- ODE S
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Few things show you innovations

as accurately as a microscope system.

Any microscope image can only be as precise as the optical system that produced it. That's why we don't
only concentrate on improving the technology of our microscope systems, but also pay meticulous attention to

their manufacture. The result: the high imaging precision essential today in biology, medicine or industry.

Leica Microsystems Wetzlar GmbH Tel. +49 {0) 64 41 29-0

Ernst-Leitz-Strasse Fax +49 {0) 6441 29-2599

D-35578 Wetzlar {Germany) www.leica-microsystems.com

Circle No. 12 on Readers’ Service Card
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Maxamize the Velocity of
Your Enzyme Regearch

1/Rate (umol/min/mg)

—— 0 r;// /

Introducing SigmaPlot 2000’s Enzyme Kinetics Module

You spend months gathering data. It’s essential that you have the tools to communicate your results clearly and
precisely. Scientists worldwide use SigmaPlot® to create and present the exact graphs to best represent scientific data.
SigmaPlot provides all the features you need to analyze and convert your data into exact, meaningful graphs that
speak volumes with an intuitive and easy-to-use interface. Join the 100,000 researchers worldwide that rely on the

technical graphing standard.

And now, we have extended SigmaPlot’s capabilities with the new Enzyme Kinetics Module. This SigmaPlot add-on
provides the tools to analyze and graph enzyme kinetics data quickly and easily. Directly read data from your
instrument or enter data manually, select the type of study and the module does the rest. You get a detailed report of
each model you fit and a comparison of the different models to identify the best one for your data, plus interactive
graphs enable you to clearly display your results. This timesaving, easy-to-use add-on runs seamlessly within
SigmaPlot 2000 so you can find the answers you want in no time!

Order Today, Call Toll-Free (800) 345-4740

SPSS Science

Americas Tel: +1.800.621.1393 Fax: +1.800.841.0064 sales@spss.com

Europe Tel: +49 (0) 2104.9540 Fax: +49 (0) 2104.95410 euroscience@spss.com

UK. Tel: 0800.894.982 Fax: +44 (0) 121.471.5169  sales@spss-science.co.uk

France Tel: 0800.90.37.55 Fax: +49.2104.95410 euroscience@spss.com E Graphs for Exact Scienc
Distributors Worldwide: www.spss.com/order/ www.spssscience.com/sigmaplot/ekmodule Exact Graphs for Exact Science
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Make ALZET pumps part of
your blueprint for success.

Cutting edge data frequently result from careful experimental planning,

which includes consideration of the optimal drug delivery system.

ALZET osmotic pumps are the gold standard in continuous infusion - i
Delvery porta

studies in animals as small as mice and rats, and allow the effects
of agents, even those with short halfives, to develop fully.

Customize Your Research Plans

Flow moderator

ALZET pumps can be used in a variety of ways, from simple subcutaneous

or intraperitoneal implantation to targeted tissue or organ infusion using a

catheter attachment. Two brain infusion kits broaden your research options

by allowing intracerebroventricular or cerebral infusion of brain tissue. These ] i hn;ﬁermgablg}
8 reseryoir wal

pumps have been used in gene therapy research, exotic animal breeding

experiments, and even on the space shuttle.

Draw On Our Experience j L Osmotic agent

Visit the ALZET web site at www.alzet.com to learn more about how to incorporate

these pumps into your research design. You will find citations

on the delivery of hundreds of compounds,

Semipermeable

as well as references on delivery via a membrane

number of different routes. ALZET

pumps give you the power Reservoir

to achieve and maintain an
effective drug concentration

for a sustained period of Fio. 1

) 18.
Fig. 2 time, resulting in more The ALZET pump operates as
ALZET osmotic pumps interstitial fluid is attracted into the
come in three sizes with accurate data. pump by the osmotic layer at a rate
a variety of flow rates limited by the outer, semi-permeable
and durations. ALZET membrane. As the osmotic layer
Brain Infusion Kits consist hydrates. it compresses the flexible
of 28 gauge stainless reservoir, which expels drug from the
steel cannulae which can delivery portal of the pump.
penetrate 3-5 mm below

the skull surface. N \ .
Circle No. 15 on Readers’ Service Card

Eliminate Fluctuations in Plasma Drug Concentration

AN ric.
! - Prolonging exposure to recombinant proteins by multiple daily mjections results in repeated
L e F fluctuations in the level of protein in plasma and tissues, and corresponding variations in protemn

5
effects over time. Because the protein concentration is constantly changing during the course of the
. N gVt
experiment, the resulting data can be misleading as to the nature of the protein’s eftects and the dose ( PN} QO! i PUMPS
required to elicit them. ALZE T pumps provide continuous drug infusion to maintain a constant plasma
level (dashed line) within the effective concentration range (shaded bar).

PLASMA CONCENTRATION

www.alzet.com




cientist can use an extra research assistant

s, we’'ll give you a whole }team- |

DoubleTwist.com Ager

Perform Comprehensive
Sequence Analysis

Retrieve Assembled ESTs
[dentify Protein Domains

Retrieve and Analyze
Human Genome

Monitor for Identical ESTs _
Automated agents that search and monitor

public and proprietary databases

Monitor for Identical cDNAs

Monitor for Similar cDNAs

Monitor for Similar Proteins, + Continuous updates per your specifications
Search EST Database

© Areporter of news and studies relevant
to your research

Monitor for Similar Proteins
Monitor DoubleTwist Human

Genome Database .
" A purchasing agent to move your
Monitor for ldentical

Genomic DNA experiment forward

Monitor for DNA Patents
Monitor for Protein Patents

... and more on the way.

DoubleTwist

Portal to the Cocle’

©2000 DoubleTwist, Inc Circle No. 29 on Readers’ Service Card



CEQ’ 2000 ONA Anatysis Systen

/” ““““.‘g“ Flexibility , /g Performance

~ : Short or long runs from the sample plate . # * Longer read length

Automatic switching between sequencing ‘ . Faster cycle times
and genotyping

* Results = Make the Right Move

* Sequence up to 80,000 bases per day ! i Trade up your sequencer to a CEQ™ 2000XL
* Manage difficult and complicated sequences Lio0d » See our web site for details

Take a more productive path by visiting our web site at
www.beckmancoulter.com/CEQ2000

Innovate Automate
SIMPLIFY

Australia (01) 2 98 11-0000 Canada (905) 819-1231 China (30) 10 6315 6028 Eastern Europe, Middle East, Africa (11) 2299107 07 France 01 19 90 90 00

Germany (89) 3587040 Hong Kong (852) 2811 71312811 0481 Italy 02953921 Japan 035 1018359 Mexico 52555010:35 Netherlands 0297-230030 Singapore (63) 339 3033
South Africa (27) 11805 2011/5 Spain 91 728 7900 Sweden 0898 53 20 Switzerland 0500 850 810 Taiwan (850) 2 2378 3450 UK 01191111181 USA. 1-800-7 122315

Worldwide Biorescarch Division Offices:

2000 Becknman Coulter, Ing,
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Find
your next
tassel
with no
hassle.

Academic Connections
Graduate Program
Profiles
Academic Connections
can help you find and

evaluate just the right
graduate program.

Search listings by
* Name of
University
or College

s Subject
® Location

Science
Careers

www.sciencecareers.org

Don’t take our word
for it, ask a colleague
why your next vibration
isolation table should

he from TMC.

We continually ask our
customers to rank our tables
on a scale from 1 to 10. We
also ask why they chose TMC.
Here’s what they say:

GIMBAL
PISTON
ISOLATOR

B “10!! This is our 2nd

table, they work well...

Price. Ken McKay s LU

very helpful” TALSO AvaLABLE N
Dartmouth Medical School

B “10...Quality, service, price”
UC Santa Barbara, Physics Department

A “10...We have used TMC tables for years.
Always pleased...past experience”  National Institutes of Health

B “10...Very reliable/good quality and workmanship...
previous experience at NIH”

B “10...Easy set-up and hook-up...Competitor
recommended you!” UMass Medical Center

B “10...This is my fourth TMC table purchase...
Price and fast delivery”

B “10...Excellent help from Wes Wigglesworth
...Past experience” Neuroscience Department at a NYC University

B “Let me tell you that your table is working beautifully.

ML

Technical Manufacturing Corporation
15 Centennial Drive
Peabody, MA 01960 USA
Tel: 978-532-6330, Fax: 978-531-8682
e-mail: sales@techmfg.com

1-800-542-9725 www.techmfg.com
Circle No. 13 on Readers’ Service Card
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Howard University

University of New Mexico

Thanks again, you made
my life much easier.”
Baylor College of Medicine
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DINIA saniples or‘gl l ||:l I

global collection network

We can meet your sample needs from inventory or by exercising our

Global Collection Network on your behalf. We are adding samples,

disease states, and collection sites on a regular basis.
GenomicsCollaborative Some examples of samples we currently have, and are actively
collecting, in the following disease states are:

 Cardiovascular disease (hyperdipidemia, hypertension, AMI! stroke)
DNA and serum matched to » Cancers (Breast, Ovarian, Colon, Prostate, Leukemia, Lymphoma)

. + Diabetes
phenotypic data from + Asthma

* Renal failure

has a growing collection of

patients with high prevalence L
All material is:

diseases. These samples are  + Collected under IRB approved protocols and compliant with GCP

» Processed and stored under GCP conditions

ilable t r . . . .
available to support For information regarding our current inventory of samples and

your research. disease states please contact us.

GenomicsCollaborative

1-877-GENOMIX, extension 248 (877-436-6649)
email: getsamples@DNArepository.com

' www.DNArepository.com ‘

Circle No. 16 on Readers’ Service Card

You're taking re ,. morrow

Northeastern’s
Graduate y . .
SN  You're pioneering new
Bioinformatics directions in science.
Essentials.

Controlled Genetics...
Worldwide.

Enormous amounts of data from the Human Genome

Project and other new research are creating high demand

for scientists in emerging biotechnical fields. Learn skills

that will become invaluable to your career advancement

with Northeastern’s Bioinformatics Essentials program.

= Gain new opportunities in combinatorial chemistry,
functional genomics, pharmacogenomics, and proteomics.

n Design and use tools for organizing genomic data
and for biotechnical research.

= Organize and analyze data from your own research
by linking to global databases in your field.

n Network with professionals in your field.

Five courses, one night per week.
Program can be completed in one year or less.

|
' Classes start 9/25. Applications due 9/5.
|

Northeastern 617.373.2425

UNT OV E RS LT Y TTY 373,2825

ParRT-TiME GRADUATE www.ace.neu.edu
CERTIFICATE PROGRAMS

Northeastern University is an equal opportunity/affirmative action educational institution and employer.
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advertiser directory

biotechnolog
EUrope

LEVELING THE PLAYING FIELD

The following organizations have placed ads
in this Product Advertising Suppiement
which begins on page 1373.

American Type Culture Center

Applied Precision, Inc

Genemed Molecular Biochemicals . . . 1381
GeneSpan Corporation

Genetix

Incyte Genomics

Portland Press

Roche Molecular Biochemicals
Science Foundation Ireland

Turn to Page 1373

Science

www.scienceonline.org

Invitation
To Attend

Fluorescence
Correlation Spectroscopy

Car! Zeiss 2nd FCS Symposium continues the
series of ConfoCor User meetings with an
expanded agenda that includes new and exciting
studies of molecular dynamic processes using

fluctuation spectroscopy.

FCS is at the center of a growing area of research
ranging from studies of the biochemical binding
and transport processes of single molecules in

living cells to diagnostic applications.

Symposium Topics

Theoretical foundations of FCS & related techniques

Instrumentation & preparation technigues
Eiochel;;istry applications

Cell hiology applications

Screening applications

New applications

Where: Washington University Conf. Center
Eric P. Newman Education Pavilion, St. Louis, MO

When: QOctober 25-26, 2000

Registration: Free Please register

via internet at www.zeiss.com/micro.

Hope to see you there!
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ArQule, Inc.

19 Presidential Way
Woburn, MA 01801
www.arqule.com

MOLECULES
that will become

MEDICINES™

At ArQule, we unite innovative thinking
with proprietary, patented technologies
to design and produce molecules

that will become the medicines of
tomorrow. We improve the efficiency
and effectiveness of the drug discovery
process hy offering accelerated lead
optimization services, novel, diverse
screening libraries, and access to

our high-throughput parallel synthesis
platform through technology licensing
agreements. Contact us today and

see how ArQule can make an impact
on your drug discovery process.

v Lead Optimization

v Screening Libraries

v Technology Transfer

v Collaborative Drug Discovery

For more information, visit our website at

www.arqule.com or contact John M. Sorvillo, PhD
at 781-994-0527 or jsorvillo@arqule.com
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