Vol.289 No. 54
Pages 1421-1640 $8°%

ASSOCIATION FOR THE ADVANCEMENT OF SCIEN

fgars




STATISTICA (automatically configures itself for Windows 95/98/2000) & A complete data
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COVER The adult skeleton is a highly dynamic organ—old bone is con-
tinually being destroyed and replaced with new bone. The cellular mech-
anisms that control this remodeling and new strategies for repairing bro-
ken or diseased bone are discussed in a special section beginning on page
1497. The micrograph shows a mouse bone stained with calcein, a fluo-
rescent dye that is incorporated at sites of newly synthesized bone and
can be used to measure the rate of bone formation. [Image: M. A. Amling]
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SLIP AND AFTERSLIP

The magnitude 7.5 lzmit earthquake and
the subsequent magnitude 7.1 Diizce
earthquake were large strike-slip events on
the North Anatolian fault in Turkey. This ac-
tive fault has been studied intently by
global positioning system satellites before
and after these events, and Reilinger et al.
(p. 1519) have modeled the amount and
geometry of the subsurface rupture using
this data. Large slip occurred in the upper
10 kilometers of the crust in distinct seg-
ments, whereas there was little slip at the
hypocenter. After the lzmit earthquake,
aseismic slip occurred near and below the
hypocenter that may have triggered the
subsequent Diizce earthquake.

SUPERFLUIDIC MOLECULAR

HYDROGEN
Molecular hydrogen can have its nuclear
spins parallel (para-hydrogen) or antipar-
allel (ortho-hydrogen). It has been pre-
dicted that para-hydrogen should be su-
perfluidic at low temperatures, just like
helium-4. To reach the proposed superflu-
idic state, however, the liquid has to be
extensively supercooled, which has ham-
pered experimental observations.
Grebenev et al. (p. 1532) used helium
droplets as a cool, low-interference spec-
troscopic matrix, and observed superfluid-
ity in small para-hydrogen clusters.

PUSHING ELECTRONS
THE HARD WAY

Changes in a material’s resistance in a mag-
netic field (magnetoresistance, or MR) has
two parts—the tendency of the electronic
orbitals to align in the magnetic field (physi-
cal MR) and the magnetic deflection of the
electrons from their usually straight path
(geometric MR). The former effect, character-
istic of the layered manganites, or “giant” or
GMR materials, usually dominates the geo-
metric MR, Solin et al. (p. 1530) now show
that geometric MR changes greater than five
orders of magnitude can be achieved with
relatively small magnetic fields using a sim-
ple structure: a loop of high-resistance, non-
magnetic indium antimonide with a low-re-
sistance gold filling. In zero magnetic field,
the electrons take the easy route through
the gold, but a magnetic field forces the elec-
tron to take the high-resistance path.

ALL WET
The South American tropics are suspected
to have had a major effect on global cli-
mate since the last glacial maximum, but
there is little agreement over how even

www.sciencemag.org SCIENCE VOL 289

one of the most basic climate signals,
rainfall, has varied. Betancourt et al. (p.
1542) have constructed a new chronology
of precipitation for the central Acatama
Desert in Chile based on their surprising
discovery of abundant remains of spring
vegetation inside fossil rodent middens in
what is now one of the driest places on
Earth. Their record, supported by data on
the rise and fall of the water table in near-
by wetland deposits, differs in several im-
portant ways from other climate recon-
structions for neighboring regions, and
raises questions about what ultimately
drives the long-term variability of the
South American summer monsoon.

INSERT ATOM HERE
One goal of chemical reaction dynamics
is to see how the different rotational
and vibrational states of a molecule in-
fluence its reactivity. Most of these
studies have focused on simple abstrac-
tion reactions, such as H, + F > H + HF,
in which an incoming atom approaches

a molecule in a linear geometry. Liu et
al (p. 1536) have examined the reaction
of a particular atomic state of oxygen,
O('D), with para-H,, for energies at
which the O atom inserts itself into the
H, bond to form OH and H in a “tee-
shaped” geometry at high resolution.
Although the overall reaction is sym-
metrical in the forward and backward
directions, individual rotational and vi-
brational states can exhibit strikingly
different angular distributions.

KEEPING CHOLESTEROL IN CHECK
Controlling the absorption of dietary
cholesterol from the digestive tract is an
integral part of maintaining whole-body
cholesterol homeostasis. Repa et al. (p.
1524; see the news story by Ferber) report
that certain nuclear steroid receptors reg-
ulate this process. One nuclear receptor
heterodimer stimulates the expression of

THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

a transmembrane protein of the ABC-
binding cassette family and facilitates
cholesterol efflux from intestinal cells. An-
other receptor heterodimer decreases the
pool of bile acids in the liver, molecules
that are needed to absorb free choles-
terol. These activities serve to reverse
cholesterol transport and decrease ab-
sorption of cholesterol and further expand
the roles of nuclear steroid receptors in
maintaining cholesterol homeostasis.

ROLL OUT THE HALF BARREL

The existence of similar domains in mul-
tidomain proteins indicates that they
have evolved through gene duplication
and fusion. Now Lang et al (p. 1546; see
the Perspective by Miles and Davies) show
that the single-domain B/a. barrel likely
evolved by duplication and fusion of the
gene of a half-barrel ancestor. They deter-
mined the structures of two enzymes in
the histidine biosynthesis pathway, HisA
and HisF, at resolutions of 1.85 and 1.45
angstroms, respectively. Structural and se-
quence analysis strongly suggest that
these two eightfold /o barrels evolved
from a common half-barrel ancestor. They
suggest that an initial gene duplication
would give two half-barrels that are then
fused and adapted into an ancestral B/
barrel. A second gene duplication could
lead to diversification into two enzymes
with distinct catalytic activities.

ANTI-AGING PILLS FOR WORMS
Reactive oxygen species, a hormal by-
product of cellular metabolism, are in-
volved in the normal aging of cells and in
age-related diseases. Melov et al. (p. 1567)
have tested the effects of two small syn-
thetic molecules that mimic the activities
of superoxide dismutase and catalase
{two enzymes known to “disarm” oxygen
free radicals) on the longevity of adult
worms. Growing worms in medium con-
taining mimetics extended worm life-span
by as much as 54%. The mimetics re-
versed the accelerated aging of worms
carrying a mutation in the mev-17 gene
encoding a mitochondrial electron trans-
port protein.

NATURE'S CURE FOR AN
UPSET STOMACH
How does the gut, with its high load of mi-
crobes, normally avoid high levels of inflam-
mation of its cellular lining? Neish et al. (p.
1560; see the Perspective by Xavier and
Podolsky) show that certain bacteria pres-
ent in the gut, upon binding to epithelial
CONTINUED ON PAGE 1431
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cells, can inhibit the movement of the pro-
inflammatory protein NF-xB to the cell nu-
cleus, where it would normally activate a
cascade of genes leading to inflammation.
This inhibition occurs indirectly by prevent-
ing the ubiquitination and, hence, the
degradation of IkB-o, which inhibits the ac-
tion of NF-xB by anchoring it firmly in the
cytoplasm. The results provide insight into
how host adaptations to the gut microflora
benefit both host and microbe.

INHIBITED JUST ENOUGH

The transcription factor NF-xB is a key me-
diator of the inflammatory response in
mammals, and NF-kB inhibitors are of po-
tential therapeutic value. A protein kinase
complex containing the two IxB kinases
IKKow and IKKB and the regulatory protein
NEMO (or IKKYy) causes activation of NF-xB
in response to various inflammatory stimuli.
(IxB is an inhibitor of NF-kB; when IkB is
phosphorylated, its inhibition of NF-kB is re-
lieved.) Thus, the IKKs are prime targets for
therapeutic intervention, but inhibition of
catalytic activity of kinases without affect-
ing other similar enzymes can be difficult (or
even harmful, because small amounts of
NF-kB protect cells from apoptosis). May et
al. (p. 1550) found that NEMO interacts
with a very small region of the IKKs and that
the interaction can be interrupted by a small
peptide. When interaction of the IKKs with
NEMO s disrupted, activation of NF-kB is
effectively inhibited, but the beneficial basal
activity of NF-xB is retained. The inhibitory
peptide reduced inflammatory responses in
two mouse models.

NO WEEDS—BUT NO BIRDS?

Part of the debate surrounding genetically
modified (GM) crops concerns the possibility
of unanticipated environmental effects.
Watkinson et al (p. 1554; see the Perspec-
tive by Firbank and Forcella) present a model
analysis of the potential impact of herbicide-
tolerant crops on weed and bird populations.
Their analysis consists of the linkage be-
tween a dynamic model of weed population
at the field scale that includes parameters
for crop management, a frequency distribu-
tion of weed levels across fields, and a model
of the response of a bird species to these fre-
quency distributions. The simulation of her-
bicide application results in severe reduction
of weed populations that eventually affects
the populations of seed-eating birds.

A SPECIAL SENSE OF SMELL

The vomeronasal organ of mammals is a
specialized structure in the nose that deals
with the detection of pheromones. Little is
known about how vomeronasal neurons re-
act to natural stimuli and how they code
their information for transmission to higher
processing areas in the brain. Holy et al. (p.
1569) simultaneously recorded from a large
number of mouse vomeronasal neurons and
found that these cells responded to highly
diluted components found in the urine of
mice. Many individual neurons were highly
selective for either male or female urine.
Their activation required the recruitment of
an intracellular signaling cascade involving
phospholipase C. Unlike most sensory neu-
rons, vomeronasal neurons did not adapt
when exposed to a stimulus for a long time.

TECHNICAL COMMENT SUMMARIES

Does Rydberg State Manipulation
Equal Quantum Computation?

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/289/5484/1431a

Ahn et al. (Reports, 21 January 2000, p. 463) reported results of experiments in which
information was stored as quantum phase in a Rydberg atom data register, and showed
that the information could be retrieved using a single laser pulse, in keeping with theo-
retical predictions. Meyer and Kwiat and Hughes note in separate comments that, be-
cause of unfavorable scaling characteristics, the system described by Ahn et al cannot
implement quantum algorithms more efficiently than can a classical digital computer,
and thus cannot really be considered quantum computing. Kwiat and Hughes also sug-
gest that the Ahn et al system did not achieve quantum interference, and that their
procedure thus did not accomplish inversion about the mean (IOM), a key feature in the
search algorithms that the experiments sought to implement.

Bucksbaum et al,, in their response, acknowledge the scaling limitations of their
setup and suggest some possible ways to overcome them in future experiments. They
also disagree with the assertion by Kwiat and Hughes that interference “is not a gen-
eral feature of these atomic wave packet experiments,” and argue that their proce-
dure, irrespective of whether it followed the specifics of IOM, accomplished the same
result. Notwithstanding unfavorable scaling for very large computational problems,
they conclude, the Ahn et al. experiments “constitute progress that can...stimulate
greater understanding and further developments in this field.”
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Boost Your Gene Expression
with BoosterExpress™ Reagent Kif

12 X perter
expression dude!

Without BoosterExpress™ reagent Kit With BoosterExpress™ reagent kit

* Highest gene expression in diverse cell types

¢ Excellent enhancement with all 00000 h
™ i { With BoosterExpress™ reagen
GenePORTER™ transfection reagents - | Wi BooserEspress™ ecgert

M Without BoosterExpress™ reagent
e Great boost with other transfection reagents

¢ Effective for both transient and
stable transfections

Gene Expression in Hela S3 Cells

400,000

300,000

pg/well B-Gal

200,000

e Extended shelf life, easy to use, and economical

BoosterExpress™ reagent kit is a set of chemical cocktails
developed by Gene Therapy Systems, Inc. This kit increases s r— - - -
expression levels when used with synthetic nonviral DNA c‘hepo I 20005,
delivery systems such as GenePORTER™ or GenePORTER™ 2 TeRn, »  Tronsfection Reagents et

transfection reagents.The BoosterExpress™ kit also can be used o

with other commercially available transfection reagents. Three o000 Gene Expression in Jurkat Cells

unique reagent formulations are included for a variety of cell ‘
types.* BoosterExpress™ reagents are very easy to use: Simply Honoe ¥ With BoosterExpress™ reagent
add the appropriate booster to your culture medium 4 hours 350,000 I Without BooslerExpress™ reagent
post-transfection. Enhance your gene expression up-to 12-fold V
with the BoosterExpress™ reagent kit.

100,000

300,000

250,000

pg/well p-Gal

200,000

BoosterExpress™ Reagent Kit
Catalog # T20100B

Special discount when purchased with any s0.000
GenePORTER™ transfection kit.

0

G, = 5 . v 5

e o, e, Pl Mg
* Additional information about these reagents are available k’l'kr., Transfection R "

on our website. ransfection Reagents

Gene Therapy Systems International Distributors

To Order: 888-428-0558
Fax: 858-623-9494
10190 Telesis Court, San Diego, CA 92121, USA

Check out the Gene Therapy Systems web site @
“nnovalions in gene thexapy " http:/ /www,genefherapysysfems_com
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The New
Mini-Prep 24
for Automated
Plasmid Mini-Preps

The Mini-Prep 24 uses a new method of
plasmid purification based on agarose
electrophoresis and
subsequent recovery by
electroelution.

The Mini-Prep 24
uses premanu- g
factured sample cassettes
that come ready for direct .
loading of up to 2 ml
of culture.

Call now to learn
how the new
Mini-Prep 24
can give you
quality DNA
while saving .
you more e,
time than
you can
imagine.

No
CENTRIFUGATION
STEPS

High Purity - sufficient for
automated fluorescent and
manual sequencing.
Consistent Results - up to 6 ug
of plasmid per ml.

Fast - up to 24 preps per hour.
Quality - time and time again.

Easy Operation - begin prep
with direct loading of bacteria
culture - with no centrifugation
step, you save time.

Matlomet

1-800-466-7949 SEARCH

11339 SorrentoValley Rd ® San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753
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BD Transduction Laboratories

BD PowerBlot”

Western Array Screening Service

BD Transduction Laboratories™ offers the Features Specificities
BD PowerBlot Western Array Screening Service. * Powerful ¢ Apoptosis
Utilizing our panel of hundreds of high quality * Specific * Cell Adhesion
monoclonal antibodies targeted to a wide range of * Time Saving * Nitric Oxide Synthases
cellular signaling proteins, we screen your control * Affordable * Kinases
and experimental samples for changes in the levels * Sensitive * Caveolae
of protein expression. * Unique * Nuclear Transport

* Transcription Factors
BD PowerBlot adds to the arsenal of techniques * Phosphatases
currently available to elucidate dynamic protein changes * Cell Cydle
and offers the opportunity to rapidly advance research * Membrane Research
in the life sciences. : Organelles

Stats
And More!

BD Biosciences www.bdbiosciences.com

Biometric Imaging Immunocytometry Systems Transduction Laboratories
Clontech Labware PharMingen

For more information on BD PowerBlot, call 800.227.4063 or visit www.translab.com.
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AdvzinTaq+-the new
choice for PCR.

AdvanTaq™ DNA Polymerase :
Illustration inspired by the Cubist art movement.

Human genomic DNA

CLONTECH introduces AdvanTaq DNA Polymerase
aonsitty, Ampificotion of

158-bp fragment of the human for more robust, more efficient, and more sensitive
Alactoferrin gene. Human

ic DNA d ihi 4
S enomis DNA wers sombined in PCR amplification than any other DNA polymerase.

a decreasing ratio.

Leading Competitor 1 AdvanTaq reliably delivers more PCR product from

m:““:' [ T
ot

Loading Competitor 2 any template. It can be used in every routine PCR
Polymerase Mix Cat. #* _Kit Cat, #* application with minimum optimization.
AdvanTa 8432-1 K1912-1 . .
L AdvanTaq DNA Polymerase is also available
AdvanTaq Plus 8431-1 K1911-1
* Catalog numbers for the 100-rxn size are given; other sizes are available. ‘ In the conven|ent AdvanTaq Plus format—
providing a built-in hot start to all your standard
PCR reactions. Choose AdvanTaq Plus for even
greater sensitivity and specificity.
Purchase of Ad ge PCR reag is panied by a limited license to use them in the Polymarase

Chain Reaction (PCR) process for research in conjunction with a thermal cycler whose use in the automated
performance of the PCR process is covared by the up-front license fee, either by payment to Perkin-Elmer or

4
as purchased, i.e., an authorized thermal cycler, C a " a n d 0 rd er tOd ay I § ” V5

Austria: CLONTECH GmbH e Tel: 01310 6688 Fax: 01 310 7744 é@
Germany & East Europe: CLONTECH GmbH e Tel: 06221 34170 Fax: 06221 303511

Japan: CLONTECH Japan Ltd. * Tel: 03 3523 9777 Fax: 03 3523 9781

Switzerland: CLONTECH AG e Tel: 061 68354 50 Fax: 061 68354 52

United Kingdom: CLONTECH UK Ltd. » Tel: 01256 476500 Fax: 01256 476499 N O W YOU C A N

Distributors: Australia: 612 8875 7000 ® Belgium/Luxembourg: 32 53 720 641 ® Brail: 55 11 66940539 ® Canada:
Now call CLONTECH direct » 800 662 2566 ® Chile: 56 2 203 6770 @ China: 021 6428 7163 @ Czech Republic: 420 19

7265214 ™ Denmark; 4543 43 45 66 @ Egypt: 2027498311 W Finland: 358 9 8870 760 ® France: 33134 602424 8 Greace: 1020 East Meadow Circle, Palo Alto, California 94303 USA

301 5153882 ® Hong Kong: 852 2646 6101 ® Hungary: 36 1 280 3728 ® India: 91 11 6912110 W Israel: 972 4 9960595 . -RR7- .494- . -4724- -424-

® [taly: 3955 5001871 m Korea: 82 2 556 0311 ® Maleysia: 603 7687 72611 ® Mexico: 525 281 4718 ® The Netherlands: Tel 800 652 2566 (CLON) 650 424 8222 * Fax‘ 800 424 1 350 550 424 1 088
3120 582 94 20 @ Norway: 47 22 421 520 ® Philippines: 63 2 807 6073 m Poland: 49 6221 34170 ® Portugal: 351 361 E-mail: products@clontech.com  orders@clontech.com @  Internet: www.clontech.com

36 20 ® m Singapore: 65 0298 4347 W South Africa: 27 21 671 5166 ® Spain: 34 9 1 630 0379 W Sweden: 46 8 77 55 i

110 ® Taiwan: 836 2 27202215 ® Thailand: §62 530 3804 4 ® Turkey: 90 216 385 8321 rav. 6/20/00 © 1998, CLONTECH Lahoratories, Inc. {Apsages)
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As adrug target 'prospector’, you are probably
aware of the harsh truth: even the boldest, most
far-reaching biological project is eventually
judged by its down-to-earth results.

And down-to-earth results is exactly what
Gencarta™ is all about.

Gencarta™ is the front-end solution from LEADS
- Compugen's genome and transcriptome
technology. With a laboratory validation rate
exceading 95%, Gencarta™ represents a
multitude of human genes and their various
transcripts, and offers a rich array of features:

® Full Transcriptome and alternative splicing
spectrum

® Analysis based on public and proprietary data

® Tissue and cell-state specificity provided by
SAGE™

® Functional prediction and sub-cellular
localization

® SNPs and genome mapping

® Advanced query and viewing capabilities

Currently encompassing human, mouse and rat
genes, Gencarta™ will soon be adding additional

organisms.

Missing
is not
an option

Gencarta’
the gene map
you can
believe

For more about Gencarta" and additional
solutions from Compugen:
www.labonweb.com/Discovery
or contact info@cgen.com
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takes you further...

o Apply LEADS technology to your own
data for fast, qualified results.

® Gene-Specific LEADS, for all you want
to know on your genes under study.

o Custom-design DNA chips for individual
exon expression, and optimized detection
sensitivity.

Use Gencarta™ now!

Analyse your sequences at LabOnWeb.com
and get a glimpse of some Gencarta™
attributes:

EST elongation ® Gene Identification and
Function ® SAGE™ expression reports ®
PathoGenome™ on the Web @ and more

D'scovery is just a chck away

Sasson Guetta

=
= compugen

www.cgen.com



GENE EXPRESSION AND ANALYSIS

Unlock '

of Life 4

Premade Model Organism Arrays. ¢ Panorama™ Mammalian and

Products For Array Production And Analysis. Bacterial Gene Arrays

» Sigma Screen™ Coated Slides
for Microarrays

the secrets to further genomic discovery. Sigma-Genosys is « Array Hyb™ Hybridization Buffer

From microorganisms to mammalian, together, we're unlocking

committed to developing the essential products and services » cDNA Labeling Kits

that strengthen your gene expression and analysis research. * RNA Isolation Kits
Discovery begins here. * Optimized Hot Start PCR Mixes

To request more information, please visit www.sigma-aldrich.com/arrays

N\ | Www.sigma-aldrichcom| ADVANCING LIFE THROUGH SCIENCE

SIGMA-ALDRICH » BOX 14508 ¢ ST. LOUIS » MISSOURI 63178 ¢ USA « 800-325-3010 » 314-771-5765
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Deciphering the code of human existence
requires a special set of tools.

APPLY THE POWER OF AFFYMETRIX" GENECHIP® The Human Genome U95 Set builds on previous

HUMAN GENOME U95 SET. With more than GeneChip human genome arrays with more sequence

60,000 full-length genes and EST clusters,
the GeneChip Human Genome U95 Set
offers the most extensive coverage of the
human genome available. This robust and
highly reproducible set of arrays is designed
specifically for uncovering relationships
between known genes, revealing the function
of uncharacterized genes and building
guantitative human expression databases.

information and higher densities than ever
before. Expanded manufacturing capacity
now makes it possible for Affymetrix to
offer the new 5-array set immediately to all
bioresearchers interested in exploring the
mysteries of human gene expression.
DISCOVER MORE. Contact your Affymetrix
representative or visit our website at
www.affymetrix.com.

AFFYMETRIX,
]
A~

3380 Central Expressway, Santa Clara, CA 95051, USA
1888-DNA-CHIP (362-2447) 1408-731-5503
www.affymetrix.com

Affymetrix GeneChip and the Affymetrix logo are trademarks used by Affymetrix, Inc. € 2000 Affymetrix, Inc. All rights reserved.
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break

through

access to the best gene view of the
human genome—Ilike you have never had before

www.incyte.com

Only Incyte has LifeSeq® Public—free and enhanced public domain data linked
to a proprietary, easy-to-use sequence database and clones.
Only Incyte has LifeSeq® Gold—120,000 gene transcripts (60,000 not available anywhere else),

gene data based on actual expression, not prediction, and physical clones for every gene transcript.



Announcing a brand new site that provides you with the most powerful
and complete view of the human genome. Plus, 24/7 access to the most up-
to-date, highest quality data, reagents and supplies. Join us as we come
together to create a dedicated online community of collaboration and
dynamic online tools. Enhance your research. Accelerate your discovery.
Achieve your breakthrough. www.incyte.com.
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IncyteGenomics
For Life.


http:www.incyte.com

~+ Compatible with 384 well

. plates | | The QArray
© 84 Slide capacity | from Genetix

* User friendly, networkable Is a novel,
| software automated
T TP microarrayer
¢ High pressure wgﬁsh station from the
m resolution encoders R makers of
« HEPA Air Filtration and - the QBot
 humidity control . | and QPix.
Wz’wag;%%%ﬁ%@i@ with Arrayit™* N The QArray
Micro $0of | o offers high
speed and
high accuracy
| microarraying
‘, | ‘at an affordable
R y cost.

Tel: +44 (0) 1202 483900
Fax: +44 (0) 1202 480289
ET1x o Email: sales@genetix.co.uk
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When it comes to high-throughput,

there are custom oligos,

and there are customized custom oligos.

Your lab is unique.
Shouldn’t your high-
throughput service be?

We think so. That's why

our competitive pricing

and synthesis capacity allow
you to order any number

of custom oligos for your
genome project. Choose
from 96-well plates,

384-well plates, and cluster
tubes customized to your
specifications and delivered
in 3-5 days.

What's more, no one's
quality control surpasses
ours. Every oligo is verified
by PAGE analysis, and
every batch is perform-
ance-tested by PCR and
mass spec. You'll also enjoy

SIGMA
GENDOSYS

our personal, friendly
service and easy ordering.
All at surprisingly afford-
able prices!

So call today for details
on our revolutionary cus-
tom high-throughput oligo
synthesis. You'll find that at
Sigma-Genosys, we focus
on you, so you can focus
on your research.

Toll Free: 877-260-0764 * www.genosys.com ® Email: info@genosys.com
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The W. M. Keck Foundation Is Proud To Announce Its Second
Class Of Distinguished Young Scholars In Medical Research

Dr. Frank Gertler, Massachusetts Institute of Technology
Dr. John Moran, University of Michigan

Dr. Joe Tsien, Princeton University

Dr. Michelle Wang, Cornell University

Dr. Milton Werner, Rockfeller University

The W. M. Keck Foundation Distinguished Young Scholars in Medical
Research Program is a five-year, $25 million initiative designed to give 25
of the nation’s best young scientists the financial resources they need to
pursue bold ideas now, at the time in their careers when their great creative

potential typically exceeds their ability to attract sufficient funding.

Under the program, each institution will receive a grant of up to $1 million
to fund these distinguished young scholars’ pioneering research into the

fundamental mechanisms of human disease.

Selected for their ability to carry forward groundbreaking basic

medical research, potential for making a significant impact on the field of
biomedicine, and capacity for future leadership, The W. M. Keck Foundation
believes these investigators will make profound advancements in critical

areas of medical research.

We are proud to offer them our congratulations and ongoing support.

The W. M. Keck Foundation

www.wmkeck.org

Circle No. 42 on Readers’ Service Card




MILLIPORE

glalalalal2l210ls

oure throughput

Last year, we helped half of the world’s largest sequencing labs

develop faster methods, improve results and reduce costs.

[We also helped them sequence about 25 billion bases.]

There's a good reason why @ of the world’s 17 largest sequencing labs
have chosen to partner with Millipore. Several good reasons, in fact. First,
our robust, filtration-based products and protocols fit right in with advanced
automated methods, and eliminate manual handling steps in PCR purifi-
cation, plasmid prep, and dye terminator removal. That saves time, lots of
it. Sequence quality is better, too. And if you can get a 700-base read
where conventional methods only give you 600 or so, that can have a big
impact on Throughput. Then, there's cost — less than $0.25 per sample.
When you're sequencing more than a million samples a year,

that's definitely worth looking infol Want to investigate further?

Call 1-800-MILLIPORE, or visit www.millipore.com/puredna.

Millpore is o 1egisiered hademark of Milipore Corparation o an affliated company. © 2000 Millioore Corporation of ar affilated company. Al tights reserved
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It Took Yea I’'S o Complete the Research,

M O nth S to Write the Paper, and

SeCOH d S to Create the Bibliography.

EndNote 4 is a brand new version of the world’s most popular bibliographic software.

More than 250,000 researchers, scholarly writers, and students use EndNote to search online E“d No-@
bibliographic databases, organize their references, and create bibliographies instantly and

automatically. And now, with EndNote 4, researching and writing is easier than ever before! Bibliographies Made

» Customize your reference
display. Click-sort column head-
ings, choose fields to view, and
preview formatted references in
hundreds of styles.

» Toolbars, drag and drop, and
contextual menus allow for easy

navigation and data management.

*» Search Internet databases such
as PubMed and BIOSIS from
within EndNote and save search
strategies for later use.

I1ISI RESEARCHSOFT

THOMSON SCIENTIFIC

1-800-554-304¢9
510-559-8592
info@isiresearchsoft.com

* Create one-step bibliographies
in Microsoft Word and
WordPerfect with advanced
bibliographic details (e.g. grouped
references, text notes in bibliogra-
phy, anonymous works).

* Includes more than 400 journal
styles (e.g. Science, APA, Cell)

Even Eﬁs‘ev"
//

Visit our website and download
a FREE demo. www.endnote.com

Australia/New Zealand: info@crandon.com.au

Baltic Nations/Russia: kundservice@programpaketet.se
France: info@ritme.com

Germany: sales@citewise.com

Japan: endnote@usaco.co.jp

Netherlands: info@disc-net.nl

Scandinavia: kundservice@programpaketet.se

Spain: stsc@ctv.es

Switzerland: info@scientific-solutions.ch

UK: sales@citewise.com
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PE TIME IS SLIPPING AWAY

Reach Beyond
~ the Ordinary

SameDay

Oligo Service
Only from IDT

The Fastest Service Ever!

Order custom primers over the Web by
e noon (CST) today, your order will be
d A Higher Standard shipped priority overnight and in your

stom DNA Synthesis! hands tomorrow morning.

As the premier supplier of custom J USt 60¢ / Base !

oligonucleotides, IDT has been the
leader in innovation, precision and

To order your SameDay oligos, visit us
on the Web at: www.idtdna.com

service.

* PAGE Purification for only $30 Avail.able anywhere within the
provides 95% - 99% molar purity. Continental U.S.

* Molecular Beacons dual purified 1-800-328-2661

by RP-HPLC and IE-HPLC.
When your experiment can’t wait an extra

* Dye Labeled Oligos including FAM, day, IDT can’t wait to serve you!
TET, HEX, Cy3, Cy5, TAMRA, ROX,

JOE and more. .
* RNA for just $6.50 / Base. ,,
* Chimeric Antisense Oligos licensed INTEGRATED DNA
exclusively through IDT. TECHNOLOGIES, INC.
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away from the east coast by the middle of
the 14th century (4). The few dated inland
Canterbury sites, such as a small kill site
near Lake Coleridge (Wk-6766, 26 calibrat-
ed age 1305-1434 A.D. on moa bone pro-
tein) (5), are consistent with our model (6).

At Italian Creek, two of three calibrat-
ed dates have ranges that overlap with the
age range predicted by our model de-
scribed in our report. Those dates cannot
falsify the model. The third (NZ-4715)
extends only to 1432, within the upper
limit allowed by our model.

Furthermore, the burnt moa eggshell
was not necessarily associated with human
occupation. No moa bone was reported
from the site, and unrecognized mixing of
natural and archaeological artefacts in such
shelters is not unknown. Many rock shelters
in New Zealand have natural fossil faunas;
many were also moa nest sites (6, 7).

The 25 additional archaeological sites
Anderson mentions might have dates for
which error ranges reach the 15th century,
but most, if not all, have dates that are pre-
dominantly within the 14th century. For ex-
ample, NZA-825 on alkali-treated moa bone
collagen (3) from the bottom of the basal
layer at Tumbledown Bay (&) is both equivo-
cally associated with the dated occupation

SCIENCE'S COMPASS

and possibly too young. NZ-7739 from Shag
River Mouth, used by Anderson to support
late hunting, is from a suite of dates on moa
bone collagen previously discarded as being
too variable and subject to error (9). From
dates on other materials, it was concluded
that moa hunting there lasted a few decades
in the mid to late 14th century (/0).

The spread of possible calendar dates
arising from the calibration process pre-
cludes inference of a date for the end of
moa hunting. Hence, we chose to date the
earliest site where moa were not available
in the environment, so “capping” the moa
hunting period.

R. N. Holdaway
Palaecol Research, 167 Springs Road, Hornby,
Christchurch 8004, New Zealand. E-mail: piopio@
netaccess.co.nz

C. Jacomb
Canterbury Museum, Rolleston Avenue, Christ-
church, New Zealand. E-mail: cjacomb@ clear.
net.nz
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CORRECTIONS AND CLARIFICATIONS

Reports: "PAX8-PPARy1 fusion oncogene in
human thyroid carcinoma” by T. G. Kroll et
al. (25 Aug., p. 1357). The title of this report
was incorrect when published. Two words in
the title, "oncogene” and "in,” were mistak-
enly transposed durlng the editing process
News Focus: "Creation’s seventh day” by
Robert F. Service (14 July, p. 232). The space-
filling model of DNA on page 235 and re-
peated in the Table of Contents (p. 208) was
printed incorrectly. It should have depicted a
right-handed helix instead of the left-hand-
ed one shown

Random Samples “Head count” (12 May, p.
959). The affiliation of Jeffrey Lieberman in
the accompanying table was incorrect. He is
at the University of North Carolina.

GTC Sequencing Center

“Uresearch

Our sequencing experts can analyze your data and construct

a custom solution to meet your needs quickly and effectively.

Sequencing with GTC Sequencing Center gets you the highest

quality results fast. We sequence human, bacterial, fungal and

plant DNA — delivered from library construction to data on

your desktop. So you can be one step ahead in the discovery

process.

1.877.203.GENE

www.genomecorp.com
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* Metrix of Osteomductlve Factors .
Interested Research Dlsmplmes ‘

* Bone Studles
o Cartilage Research

e Hair Folhcle Investlgatmn

IBC Carrier

(Insoluble Bone Coilagen)
~® Used in conjunction with
BMP Cocktail
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9 10 Industry Drive, Seattle,
e-mail: techsupport @kamiyat
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BIOMEDICHL COMPHN‘H

WA98188 TEL: (206) 575-8068 FAX: (206) 575-8094
biomedical.com - -www.kamiyabiomedical.com
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Chart the right
course for your
career.

Steer to
these coordinates...

Science Careers can

with its fast, searchable
jobs database and other

Science Careers

www.sciencecareers.org

www.sciencecareers.org

help you navigate through
the myriad career options

useful career information.

NATIONAL ACADEMY OF SCIENCES
COLLOQUIUM

MOLECULAR KINESIS IN CELLULAR

FUNCTION AND PLASTICITY
DECEMBER 7-9, 2000
Beckman Center, Irvine, California

Organized by Henri Tiedge, Floyd E. Bloom, and Dietmar Richter

Topic I: Molecular Motors: Processing, Transport, and Translation
of RNA

Scheduled speakers: Steven Block, Lawrence Goldstein, Nobutaka Hirokawa,
Robert Singer, Reinhard Liihrmann, Bertil Daneholt, lain Mattaj, John Carson,
Howard Lipshitz, Stephen Burley, Cristopher Hellen, Nahum Sonenberg,
Matthias Hentze

Topic Il: RNA and Protein Localization: Neuron Plasticity
Scheduled speakers: Gary Banker, Morgan Sheng, Paul Worley, James
Eberwine, Joel Richter, Oswald Steward, Eric Kandel, Andrew Matus, Bruce
McEwen, William Greenough

REGISTRATION DEADLINE: 15 NOVEMBER, 2000

Registration Fee (Non-refundable/transferrable), including meals:
$200 General Participant ~ $90 Graduate Student

For additional information and registration,
Email: colloquia@nas.edu Web: www.nas.edu/nas/colloquia

Poster presentations are welcome.
Space for this meeting is limited, so please register early.
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DMASTAR, Inc. 1228 5. Park 5t., Madison, Wi 53715 USR www.dnastar.com
Phone: GOR«258«7420 FAN: 608+258+7439 e-mail: info@dnastar.coem

GATE GmbH, Fritz—Arnold-5tr. 23, D-78467 Konstanz, Germany
Fhione: 49%7531=81600 FAX: 49+7531+816081 e-mail: sales@gatc.de
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Visit our Life Science web site at discover.bio-rad.com. B 'o 'RAD
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US, contact your local sales office.
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Northern lights (aurora borealis) are formed wi ‘n the earth's magnetosphere -
causes charged particies from the sun to collide with atmospheric gasses, emitting light.

Fully Automate Nucleic Acid

Isolation and PCR Set Up in
One Instrument

MagNA Pure LC

Several machines automate nucleic acid isolation
or PCR set up. Choose a single instrument that
does both — the MagNA Pure LC from Roche
Molecular Biochemicals.

Purify DNA, RNA, or mRNA, using reliable
magnetic bead technology. Process up to
32 samples from a broad variety of sample
materials in less than one hour.

Take advantage of MagNA Pure LC’s exceptional
pipetting flexibility. Prepare a multitude of
different master mixes and various reaction set
ups. Samples are ready for use on the LightCycler
Instrument or 96-well format thermocyclers.

For more information on MagNA Pure LC, visit

http://biochem.roche.com/magnapure

Australia Tel.: + 61-2 98 99 79 99 Austria Tel.: + 43-1 27 78 70 Belgium Tel.: + 32-22 47 49 30 Canada Tel.: 800 3 61 20 70 @
Czech Republic Tel.: 03 24-62 66 48-9 Denmark Tel.: + 45-36 39 99 58 Finland Tel.: + 3 58-9 52 53 33 66 France Tel.:
+ 33-54 76 76 46 85 Germany Tel.: + 49-6 21-7 59 85 39 Greece Tel.: + 30-16 86 06 00 Israel Tel.: 9 72-66 38 05 69 italy Tel.:
+39-03 92 47 41 08 Japan Tel.: + 81-3 54 43 52 84 Luxembourg Tel.: 0 03 52-48 248 21 Mexico Tel.: + 52-52 27 89 12 Netherlands

Tel.: + 31-3 65 39 49 11 New Zealand Tel.: + 64-92 76 41 57 Norway Tel.: + 47-23 37 33 00 Poland Tel.: + 48-2 26 67 91 68 Roche Diagnostics GmbH
Portugal Tel.: 01 417 17 17 Spain Tel.: + 34-9 32 01 44 11 Sweden Tel.: + 46-84 04 88 00 Switzerland Tel.: + 41-417 99 61 61 . .
United Kingdom Tel.: 08 00-8 14 63 99 USA Tel.: 800-428 54 33 Roche Molecular Biochemicals
MagNA Pure LC is a trademark of a member of the Roche Group. Mannheim, Germany

LightCycler is a trademark of and licensed from idaho Technology, Inc.

© 2000 Roche Diagnostics GmbH. Al rights reserved. Circle No. 9 on Readers’ Service Card



GeneMap”

Gene , ’: Gene expressron anainls S
e DNA hbrary management

exprESSion  * Microarray productuon
. e Hybridization

ana'YSiS k ' M‘Cmaffa‘/ lmaging .

. Mncroarray analysxs

* Results reporting

OUt Of ; “We can also fill any part of your research
regimen with our m house contract

a box.

lab services.

Genomic Solutions: a full C|rcle of
research solutions to fit your exacting
needs in gene expression analysis.

FUELING INNOVATION.
DRIVING DISCOVERY.™

See our new GeneTAC™ G3 . I .
at the Beyond the Genome meeting WWw.genomicso utions.com
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evolution:

Nature uses thousands of genes
to create the butterfly wing.

revolution:

PureDNA technology can
help you synthesize every
one of them.*

Want a better way
to order oligos?

Biosupplies’ patent pending
technology, PureDNA, will
forever change the way life
science researchers source and
procure their genetic material.
Our revolutionary system allows
scientists to build and order
custom oligos with a single
click, while comparing prices
from multiple vendors.

It's time to emerge.
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BieSuppl

The only online
marketplace for
custom DNA synthesis
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Any Assay
Any Format

BRET.
HTRF
TRF

Fluorescence

Intensity

_ virtually any non-:sotopnc met )
mﬂ' ; Fusnon umversal mlcropiat ana
Luminescence
ABSOFD 1 : throughput sxt:freenmg

B detection platform that you co
Sorhance - your research requirements and budge

AlphaScreen So call, write, fax, or visit our Web si

learn how one instrument
many ways.

Packard

M A Packard BioScience Company
Packard Instrument Company
800 Research Parkway
Meriden, CT 06450 U.S.A.

Tel: 203-639-2598 Toll Free: 1-800-323-1891
Fax:203-639-2172

For international offices visit our Web site or contact the Packard U.S.A. office. www-”ankar d”'str ymen gm

M3704
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JEQUENCRER

Sequencher is the top software tool for DNA sequencing. * fissemble configs with speed, ease and accuracy
If you haven’t tried version 4, you're going to love the

enhancements. Among the new tools are support for « Screen for vector and fransposons

mutation detection, mtDNA forensics, quality-based

sequence validation and gap optimization . And you get * |denlify heterozygofes

the same high-quality engineering and top-of-the-industry

support you expect from Gene Codes Corporation. « fissemble fo @ wildype reference sequence fo

Sequencher is the “complete software solution” that’s fEI]UIT variants and defect NPs

become the industry standard - for both major automat- , .
ed sequencing centers and small academic research labs  Use Phred and HT"H Cl]ﬂﬂﬂEﬂCE values and Eﬂs“”
around the world. With Sequencher, your lab will edit Ph[ﬂ]] DIUIEETS

increase productivity, reduce analysis time, and maximize

the integrity and quality of your data. And Sequencher is « View translations, restriction maps and OAFs
the first and only third party program to be BioLIMS™

certified by PE. * [Ise the new Large 6ap algorithm for genomic/cONR

See for yourself. Call for our demo program or visit our CU"IDH”SUHS and ﬂ"ﬂm"ﬂ SD"EE variants
website and see what your colleagues have said about

Sequencher. * find enjoy a Scientist-friendly interface that

' I
Gene Godes Borp., 640 Avis Dy; Ste 300, Ann Arbor, MI 48108 Mmakes ifal eas| fo use!

DPhone 734.769.7249 or 800.497.4939 « fax 734.769.7074 Gene Codes Corporation

info@genecodes.com wwuw.genecodes.com 7 G ENE
SN - ODE S
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NEN® cDNA Labeli

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.

B

2

3

2

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

3

10" 10 10° 10
exp: cyanine 3 @ 50 pg, 0-27-39

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.

HMICROMAX i

A Family of Microarray Products

World Headquarters:

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

+322 7177924

European Headquarters:

NEN® Life Science Products
B-1930 Zaventem Belgium

NEN

Powering Your Ideas™
©2000 NEN® Life Science Products, Inc.
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you can take your chances—or ask for directions.
Biowire.com. We take the guesswork out of science.

Research is full of blind alleys and dead ends. You can
navigate by trial and error—or stop and ask for directions.
Biowire.com is a free online community where scientists
share findings, submit reviews of products and help each
other find the way. In minutes you can find out if you have
an identical twin: a fellow scientist whos already gone down
that road or can help steer you in the right direction. To
further streamline the analysis process, download the free,
pasy-to-use “Jellyfish” gene analysis software. More than
35,000 bioresearchers on six continents have already
registered with Biowire—and it costs nothing. So join

Biowire.com today. We'll put you on the road to success.

Free Laser Pointer

When you join the Biowire community, we'll send you this red-hot laser pointer as a free gift.
Its our way of welcoming you to the Internet’s only community where scientists share the

secrets of life.

{biowire.com

By scientists. For scientists.
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PCR clean-up. |

Why waste

time with it

Fig.1. Fluorescent sequencing results of a 100 bp
pUC18 PCR fragment sequenced with a -20 Fwd
primer using the DYEnamic ET Terminator Cycle
Sequencing Kit (Amersham Pharmacia Biotech).
Data generated for USB by Cleveland Genomics
(clevelandgenomics.com), a research service com-
pany. PCR clean-up performed with: (a) ExoSAP-IT;
(b) a column designed for PCR clean-up. Base
miscalls in (b) are due to inherently low yields

- of short PCR products when using columns.

Fig. 2. Autoradiograms of a 20.7 kb Lambda
PCR fragment sequenced with MBL202 Fwd
primer using USB's Thermo Sequenase
Radiolabeled Terminator Cycle Sequencing Kit.
PCR clean-up performed with: (a) ExoSAP-IT;
(b) a column designed for PCR clean-up.

(GATCCCCGGGITACCGAG CTOGAATTCGT AATCAT GTCRT A
30 40 50 60 e : . eyof
Fig. 1(a) : .

o = =) long

W,
: LY R
A P el

CATCCCCGGGITAQCGAG C NCGAATTC G ATCATGTCAT
30 44
Fig. 1(b)

e

Need an easy way to clean-up PCRT products, especially before sequencing? Without using a column
or beads? And, without losing product? USB has a solution. Just ExoSAP-IT™* using Exonuclease |
to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one
tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your
PCR product and within 30 minutes, sequence with either fluorescent or radioactive reagents.

To purchase outside the United States, please contact USB's authorized distributor, Amersham Pharmacia Biotech.
Please visit our website at www.usbweb.com for regional information.

T The Polymerase Chain Reaction (PCR) is covered by patents owned by Roche Molegular Systems and F. Hoffmann-La Rache Ltd, $Patent pending on product, The method of use is covered by the foliowing patents: 5,756,285 and 5,741,676.
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Rediscover the chemistry™

©2000 USB Corporation. USB and
logo design are registered trademarks
of USB Corporation. ExoSAP-IT and the
phrase ‘Rediscover the chemistry’ are
trademarks of USB Corporation.

USB Corporation
26111 Miles Road
Cleveland, OH 44128
800.321.9322
www.usbweb.com




clone.co
Let us clone your hot genes!

Call 650-903-3707 or visit www.eclone.com

PANGENE

CORPORATION

23765 GARCIA AVENUE
MOUNTAIN VIEW, CA 94043
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Low-Gost, Comprehensive, Fast
IS
Via Internet

Now you can get inexpensive, immediate access to a huge collection

of sequence processing applications and databases. All you need is a
computer with an up-to-date browser, an internet connection, and some
data. At www.BioNavigator.com, you'll find capabilities that rival those
found in the world’s largest genome research centers. Free account set-
up, free BLAST, and low-cost, per-use pricing for everything else make
BioNavigator a bargain, courtesy of the Internet.

AutoProtocols — Stop Repeating the Past

BioNavigator automatically records everything you do with each set of data
in a “history view”, which you can save as a re-usable AutoProtocol. Now,
instead of spending hours at the keyboard doing the same old thing every
time you have a new batch of data, just pick one of your AutoProtocols,
click “G0,” and get your result. History view also provides a complete
audit trail for your sample.

More Choices and Opportunities

Dozens of sequence analysis software and database developers are taking
advantage of BioNavigator's low-cost global access and ease-of-use by
adding their works to the service. As a result, you now have access to an
ever-increasing range of analysis methods and databases. BioNavigator
already does everything from basic similarity searches to 3D molecular
modeling. DNA, protein, motif, and EST databases are built-in.

Everything is Clearer

BioNavigator is easy-to-use, and has extensive help so you can set up and

finish your own studies with confidence. BioNavigator's user-friendly interface
gives you point-and-click access to familiar — and specialized — sequence analysis
methods. Complete descriptions, explanations of the effects of parameter set-
tings, and references to published literature sources accompany each method.

Get A Free Glimpse of the Future

Complete your fast, FREE registration on www.BioNavigator.com
and get all of the following for FREE:

* All BLAST searches

* Automated weekly BLAST with email notification

* Private storage space on the BioNavigator server

* Professional data security and daily backups

Try it for FREE at www.BioNavigator.com

Simple Internet accessibility, ease-of-use, breadth of applications, and no-brainer
pricing make BioNavigator a welcome addition to research labs of the future.
Register for FREE at www.BioNavigator.com

@ BIOINFORMATICS

6900 Koll Center Parkway, Suite 401 » Pieasanton, CA 94566 * Telephone: (925) 426-9966 « Freecall: (877) EBIOINFO » Freefax: (888) 588-7446 » Email: info@ebioinformatics.com

Copyright © 2000 eBicinformatics, Inc. Al rights reserved. BioNavigator and eBioinformatics are trademarks of eBioinformatics, Inc. All other trademarks and registered trademarks are property of their respective haiders.
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§ Llexibility

+ Short or long runs from the sample plate

i Performance

* Longer read length

Automatic switching between sequencing

* Faster cycle times
and genotyping

Results
* Sequence up to 80,000 bases per day

Make the Right Move

» Trade up your sequencer to a CEQ™ 2000XL

+ Manage difficult and complicated sequences + See our web site for details

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

Innovate Automate
SIMPLIFY
Worldwide Bioresearch Division Offices:

Australia (61) 2 98446000 Canada (905) 819-1234 China (86) 10 6515 6028 Eastern Europe, Middle East, Africa (41) 22 994 07 07 France 01 49 90 90 00
Germany (89) 358700 Hong Kong (852) 2814 7431/2814 0481 Ktaly 02953921 Japan 03-54048359 Mexico 5255591635 Netherlands 0297230630 Singapore (65) 339 3633
South Africa (27) 11-805-2014/5 Spain 91 728 7900 Sweden 0898 53 20 Switzerland 0800 850 810 Taiwan (886) 2 2378 3450 UK. 01494 441181 U.S.A. 1-800-742-2345.

© 2000 Beckman Coulter, Inc.
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