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The undergraduate experience
is recognizable the world over,
and from generation to gener-
ation. Yet there are also many
changes afoot in science edu-
cation, from better mentoring,
to improved assessment, to a
growing presence online. A
special section discusses these
trends. [Photo: Sam Kittner]
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High-Temperature Superconductivity in Lattice-Expanded Cg,
v J. H. Schén, Ch. Kloc, B. Batlogg
1570 Field-induced doping of the expanded crystal lattice of the fullerene Cg,
gives a superconducting transition temperature of 120 K.

Phosphorylation-Dependent Ubiquitination of Cyclin E by the SCF™"7 Ubiquitin
Ligase D. M. Koepp et al.
A conserved ubiquitin ligase controls cell proliferation through degradation of cyclin E.

Structure of Arp2/3 Complex in Its Activated State and in Actin Filament Branch
Junctions N.Volkmann et al.

The Arp2/3 complex binds to the side of an actin filament.
TECHNICAL COMMENTS

Gene Duplication and Evolution

Two comments examine a study by Lynch and Conery (Reports, 10 Nov. 2000, p. 1151) that estimated the
“birth rate” and half-life of gene duplications for several eukaryotic species over evolutionary time. Long and
Thornton argue that the measure for duplicate-gene-pair age used in the study, substitutions per silent site
(), may not be “a suitable proxy,” that the half-life calculation rests on the “untested, hidden assumption” of
a constant long-term rate of gene duplication, and that analysis of the statistical data suggests altematives to
the interpretation of Lynch and Conery. Zhang et al. hold that the study's conclusions “are compromised by
the fact that their data ... included many redundant records” and raise several other issues. Lynch and Con-
ery defend their use of S, note that the assumption of long-term rate constancy was “stated explicitly” and
“was not relevant to our birth rate estimates,” and address the statistical questions raised by Long and Thom-
ton. They also “present some reanalyses ... . that take into consideration the concems raised by Zhang et al”

The full text of these comments can be seen at www.sciencemag.org/cgi/content/full/293/5535/1551a.
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Multistep phosphorelays in yeasts.
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Global: Special Focus on Undergraduate Education

To tie in with this week’s Science special feature, Next Wave highlights our many resources
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Six new pilot projects aim to test the concept of “grid computing,” which could allow geo-
graphically remote scientists to work together.
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Meetings and
Announcements:
Looking for a meeting in your
field? Or a training course in
your state? Or that perfect
grant? Find it all with

our Meetings and
Announcements database at
www.sciencemeetings.org.

AD SUPPLEMENT / 7 SEPTEMBER ISSUE

Postdoctoral
Opportunities: The choices
facing a Ph.D. student seeking
a postdoctoral fellowship can
be overwhelming. This ad
supplement will discuss finding
the best industry laboratory for
a “postdoc.” Look for it in the
7 September issue.

SPECIAL AD SECTION/ 28 SEPTEMBER

Advances in Genomics
and Bioinformatics:

This special advertising
section will discuss advances
in genome analysis, comparing
data from different genomes,
gene expression, and bioinfor-
matics. Look for it in the

28 September issue.
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THIS WEEK IN Science

Source of Galactic
Plane Plasma

Hard x-ray emissions from the
Galactic plane of the Milky
Way form a ridge-like struc-
ture. The hard x-rays are from
ionized elements such as sili-
con, sulfur, and iron, and the
source of this plasma has been
a mystery. Ebisawa et al. (p.
1633; see the news story by
Irion) completed a deep and
high-resolution x-ray survey of
part of the Galactic plane us-
ing the Chandra X-ray Obser-
vatory and found 36 new point
sources. The majority of these
point sources are extragalactic,

edited by Phil Szuromi

Lighting a Route to Hydrogen

v1 639 Production

In principle, it should be possible to create

small molecules that catalyze the conver-
sion of their hydrogen-containing solvents into H, in the pres-
ence of sunlight without relying on any heterogeneous media-
tors. Heyduk and Nocera (p. 1639; see the Perspective by Mc-
Cusker) show that a dirhodium compound dissolved in pure hy-
drohalic acids (HX, such as condensed HCl with no water pre-
sent) can photogenerate H,. In the catalytic cycle, ultraviolet
(UV) light removes a CO ligand so that HX can bind in a two-
electron step to create a mixed-valence Rh°-Rh" species. Two of
these molecules react to add an additional HX and then to lib-
erate H,. Finally, UV light eliminates X to regenerate the cata-
lyst. This system is still short of the goal of photoproduction of
H, from H,0, but it shows that important steps, such as halide
removal, can be catalyzed by two-electron processes.

face species need to be taken
into account.

The Grass That Grows

It has been proposed that at-
mospheric CO, has been the
dominant influence on the rel-
ative abundance of C; plants,
such as trees, and C, plants,
such as grasses, in the geologic
past. These two types of plants
are distinguished by their use
of different photosynthetic
pathways, and they respond
differently to higher or lower
CO, concentrations. Huang et
al. (p. 1647; see the news story
by Kerr) examine the generali-

and thus the diffuse plasma is

ty of this proposal by compar-

not from Galactic sources. In-

stead, the authors suggest that supernova remnants may be the
source consistent with theoretical models for producing this ex-
tremely high-temperature, high-density plasma. X

Buoyant Reykanes Ridge

Iceland sits atop a hot spot plume and a slow spreading mid-ocean
ridge. The intersection of these two magmatic systems provides a
natural laboratory to study plume-ridge interactions. Gaherty (p.
1645) studied the difference in the travel time of vertically-polar-
ized Rayleigh waves versus transversely-polarized Love waves along
the Reykanes mid-ocean ridge, just south of Iceland (and the center
of the hotspot plume). The
Love waves traveled more
slowly than the Rayleigh
waves, a difference attributed
to an extended region of ver-
tical flow along the ridge cre-
ated by the plume. Thus, the
enhanced buoyancy and mag-
matism along the Reykanes
Ridge is a consequence of the
hotspot plume.

All Patterns Great and Small

The interaction of chemical reactions and molecular diffusion can
create reaction fronts on length scales far larger than the
molecules themselves. Sachs et al. (p. 1635; see the Perspective by
Jaeger) have now visualized reaction fronts at the atomic scale for
the oxidation of hydrogen on the (111) surface of platinum. Scan-
ning tunneling microscopy revealed that an underlying autocat-
alytic process, which generates diffusing OH, affects patterns that
form on the scale of tens of nanometers. Modeling studies show
that a simple reaction-diffusion model cannot quantitatively de-
scribe the results and that more complex interactions between sur-

X published online in Science Express

ing two lake sediment cores
from Mesoamerica. They find that moisture variations over the
past 25 thousand years have had a large effect on the expansion
and contraction of C, species, and that the two sites have respond-
ed differently depending on the climatological control of aridity.
These results indicate that compiling C, plant histories based solely
upon CO, concentrations overlooks an important variable.

Information with a Twist

DNA microarrays show tremendous power for yielding informa-
tion. By sorting on the basis of fluorescent protein expression, Fur-

long et al. (p. 1629) acquired enough biological material to do DNA

microarray analysis on Drosophila embryos of known developmen-
tal stages and known mutant status. With a particular view toward
mesoderm development, the data yield information on hundreds
of genes that are turned on and off during normal mesoderm de-
velopment, seemingly orchestrated by a particularly important
transcription factor, Twist. Analysis of embryos lacking Twist and
embryos overexpressing Twist, when compared to expression pro-
files from normal embryos, leads to insights into the function of in-
dividual genes as well as groups of co-regulated genes.

Ubiquitin Stimulation of Transcription

The herpes simplex virus transcription factor VP16 has long been
studied for its ability to activate transcription. Similar to other
transcription activators, VP16 has a transcription activation do-
main that overlaps with a domain that signals its degradation. Is
there a mechanistic link between transcription and proteolysis?
Salghetti et al. (p. 1651) show that in yeast the Met30 subunit of
a ubiquitin ligase is not only required for the ubiquitin-protea-
some pathway but is also required for transcriptional activation
by VP16. The process of transcription activation was separated
from proteolysis by artificially ubiquinating VP16. Ubiquitin may
be fulfilling this additional role, separate from that in protein
degradation, by recruiting the proteasome.

CONTINUED ON PAGE 1555
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CREDIT: SHIMOJO ET AL

THIS WEEK IN SCIENCE

CONTINUED FROM 1553

Afterimages and Illusions

At what stage in the visual pathway does the production
of afterimages with illusory filling-in occur? Shimojo et
al. (p. 1677) tried to dissociate this type of afterimage
from traditional afterimages that are thought to occur
within the retina due to bleaching of photoreceptors.
They observed a clear dissociation of aftereffects associ-
ated with illusory filling-in from those associated with
actual stimuli, and they conclude that the former has a
cortical rather than a retinal locus.

Maintaining Fluid Homeostasis

Natriuretic peptides are hormones that are involved in the regulation of fluid balance,
with particular relevance for cardiovascular function and blood pressure. This family of
peptides is recognized by a family of cell surface receptors (NPR-A, -B, and -C). He et al.
(p. 1657) have determined the crystal structures of the extracellular portion of NPR-C
with and without natriuretic peptide C bound. One molecule of the peptide binds to a
receptor dimer; binding appears to close the cleft between the monomers.

Extracellular Signaling Pathways

Heparan-sulfate proteoglycans (HSPGs) are important mediators of extracellular signal-
ing by Wnt, Fgf, and hedgehog proteins. Dhoot et al. (p. 1663) identify a member of a
family of conserved sulfatases, QSulf1, which is responsive to Sonic hedgehog (Shh) sig-
naling in the somite and neural tube. However, Qsulf1 does not function directly in the
Shh signaling pathway. Instead, HSPG mediates Wnt signaling during avian myogenesis.
This work connects heparan sulfate proteoglycans (HSPGs) to signaling events in cell
fate determination and identifies a sulfatase enzyme as a signal modulator.

Strengthening Blood Vessels

After an injury, the coagulation cascade goes into action to repair damaged tissue. When
coagulation factors are eliminated in mouse embryos, they die at mid-gestation and dis-
play extensive bleeding. Whether this is a result of defective platelet function or vascular
defects has been unclear. Griffin et al. (p. 1666; see the Perspective by Carmeliet) have ad-
dressed this question by examining the role of Par1, a G protein—coupled receptor that
binds to and is cleaved by thrombin, a serine-protease coagulation factor. Par1 is shown to
be an endothelial factor and is needed for normal vascular development and integrity.

Sweet View of Heart Development

Cardiac valves are essential for normal heart function. Formation of the atrioventricular valve
in the developing vertebrate heart involves complex but poorly defined signaling interactions
between myocardial and endocardial cells at the boundary of the atrium and ventricle. Watsh
and Stainier (p. 1670) provide molecular insight into this process through their analysis of a
zebrafish mutant called jekyll, which is severely defective in the initiation of heart valve for-
mation. The mutated gene encodes UDP-glucose dehydrogenase (UGDH), an enzyme re-
quired for production of hyaluronic acid and proteoglycans. Loss of UGDH appears to disrupt
the events that mark the valve-forming region as distinct from atrium and ventricle.

Aspirin for Diabetics

Resistance of cells to the actions of insulin is a prominent feature of type 2 diabetes. As
early as 1876, reports emerged that high doses of aspirin could help decrease concen-
trations of glucose in the blood of diabetic patients, an action that could reflect en-
hanced insulin action in target cells. Yuan et al. (p. 1673) are finally able to provide a
mechanism that may explain this effect. Their studies show that aspirin in high doses
inhibits the protein kinase IKKB, which mediates the actions of pro-inflamatory cy-
tokines. Furthermore, heterozygous mice that had lost one allele encoding IKKB were
protected against insulin resistance when fed a high-fat diet. Thus, IKKB may be a useful
target for therapeutic agents designed to ameliorate insulin resistance.
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Open Your Eyes to the All New Mini-Prep

Now you can purify 48 samples in just over one hour

FOR AUTOMATED PLASMID
DNA Mini-PRreps

The Mini-Prep 48 uses a revolutionary method
of plasmid purification based on agarose gel electro-

horesis and electroelution—all done automatically! You say 48 Yield is just too much for you?
P e u y Well, our famous Mini-Prep 24 is still available.

HIGH PURITY - FOR ALL YOUR FLUORESCENT
AND MANUAL DNA SEQUENCING

SIMPLE OPERATION - BEGIN BY DIRECT LOAD-
ING OF CULTURE IN PRE-CAST SAMPLE CASSETTES
COST EFFECTIVE - LIST PRICE UNDER $10,000

Call now to open the door to a great
time-saving instrument |

for your lab!

1-800-466-7949 Mactomiett
RESEARCH

6195 CORNERSTONE COURT - SAN DIEGO, CA 92121 PHONE: (858) 452-2603 FAX (858) 452-6753

WWW.MACCONNELL.COM
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Gel Shift Assay

(not glowing scientists)
Pierce’s LightShift™ Mobility/Gel Shift Assay Kit gives you incredibly clear results without radioactive hazards.

LightShift™ 32p- Digoxigenin
Kit Radiolabeled  Labeled
Attomoles Duplex
16 hours o o o o )
Exposure time 3 minutes  with screens 60 minutes &8 8 2 2 2 3 & € Exposure time

LightShift™ Kit §

16 hours

*2P-Radiolabeled with screens

Digoxigenin

Labeled 40 minutes

HeLa Extract
Competitor - -+ - -y -t

LightShift™ Mobility/Gel Shift Assay Kit performance and sensitivity comparison
with traditional radioactive (32P-labeled) method and a chemituminescent digoxigenin-based EMSA kit.

The LightShift™ Mobility/Gel Shift Assay Kit is living up to its glowing reviews in sensitivity, and it’s doing it in a time frame you won't believe.
Stable, nonisotopic (biotin end-labeled) DNA probes, One-day assay — progress from labeling DNA to gel
eliminating radioactive hazards and waste disposal shift data analysis in a single day

Sub-femtomole sensitivity and fow background noise,
equivalent to radioactive systems

For more information, visit the Pierce web site at www.piercenet.com/LightShift or call 800-874-3723 and request flier # 1600541.
Outside the United States, visit our web site or call 815-968-0747 to locate your local distributor or Perbio branch office.

PIERCE

a brand of Clll=»

3747 N. Meridian Rd. * PO Box 117 » Rockford, IL 61105 U.S.A. » Tel: 815-968-0747 or 800-874-3723 » Fax: 815-968-7316
Technical Assistance E-mail: TA@piercenet.com » Customer Assistance E-mail: CS@piercenet.com ¢ Internet: www.piercenet.com
LightShift™ and NE-PER® are trademarks of Pierce Chemical Company.  © Pierce Chemical Company, 2001. A Perbio Science Company
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We develop innovative pharmaceuticals for the treatment of cancer.

So that cancer
doesn’t stand in the way
of your dreams.

Our Challenge

Millions of people are diagnosed with cancer every year. This disease hampers

the prospects of many for a long and full life. At Aventis, one of the world’s leading pharma-
ceutical companies, we offer innovative drugs for the treatment of common cancers, such as
breast, lung and colorectal cancer. Our scientists are utilizing new technologies, including gene
therapy and immunology to develop new agents for the treatment of head and neck, lung and
gastric cancer. Our goal is to develop more effective treatments for cancer; ones that give

people a better chance to make their dreams come true.

002680N Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com
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Geneka Biotechnology introduces the P.R.O.M.”
(Proteomic Regulatory Oligonucleotides Micro-
array), the most up-to-date Proteomic Regulators
DNA microarray currently available from public
genome sequences.

The PR.O.M.” is devoted exclusively to Proteomic
Regulators (transcription factors and co-activators).
In-house custom services ranging from oligo-
nucleotide probe design to data analysis and
complete technical support are also available.

GENEKA BIOTECHNOLOGY INC.

Geneka Biotechnology introduces the

P.R.O.M.

The most up-to-date Protcomic Regulators
DNA microarray currently available
from public genome sequences

The PR.O.M." array contains internal and external
controls for an optimal signal normalization. All
probes were designed to offer the best possible
specificity and were experimentally validated.

For information about
P.R.O.M." features, benefits and
applications, visit our web site at
www.geneka.com.

SPECIALISTS IN FUNCTIONAL GENOMICS, PROTEOMICS & GENE REGULATION

Tel: 1-888-343-6352 or 514-528-9225 * Fax: 1-888-528-9225 ¢ E-mail: info @geneka.com
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MacVector — sequence analysis.
ast, easy to use and universally
acclaimed.

Science, faster.

To stay ahead in the race for scientific discovery, those in the know use MacVector. Now
available for Mac OS X. This intuitive sequence analysis package from Accelrys is powered

by GCG technology. It combines ease of use with comprehensive DNA/protein analysis, /
customizable, publication-quality graphics, integrated BLAST and Entrez searching,
phylogenetic analysis, and support for all major file formats. All this and the best
multiple sequence editor in the known universe.

i
4
§

To download a free trial copy, travel to www.accelrys.com/macvector/

Bioinformatics Cheminformatics Simulation

US WEST US EAST EUROPE
San Diego, CA, USA Princeton, NJ, USA Cambridge, UK

Tel: 858 458 9990 Tel: 609 452 3600 Tel: +44 1223 413300 ' acce l r S
Fax: 858 458 0136 Fax: 609 452 3672 Fax: +44 1223 413301 b '

www.accelrys.com Circle No. 10 on Readers’ Service Card A subsidiary of Pharmacopeia Inc.




STKE PUTS YOU
ON THE€ RIGHT PATH

ith standard features Whether you are in an aca- STKE is updated weekly and subscription information, or

like Connections Maps,  demic or industrial environment,  provides the perfect combina- contact AAAS at (202) 326-6417
Protocols, Reviews, and Perspec-  STKE will suit all your needs. tion of quick summaries and or membership2@aaas.org.
tives, plus an extended list of Even if you're not specifically full text access to research No one can know where new
helpful e-tools like personaliza-  involved in the field of signal papers from 23 publishers and insights in signal transduction
tion options and interactive transduction, we offer special over 40 respected scientific might lead you, but STKE will
letters, Science’s STKE putsyou  features and options spanning journals. To subscribe to STKE,  help you find the right path.
on the right path for all the latest  multiple biological disciplines. or for more information, visit
signal transduction knowledge. STKE at www.stke.org and click

Science!
You're on the right path™

SiGNAL TRANSDUCTION KNOWLEDGE ENVIRONMENT
a product of Science and Stanford University Libraries

www.stke.org %‘—w—
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Surf the Next Wave

The Ultimate Career Resource for Scientists

Science’s Next Wave is a weekly online
publication dedicated to career development
and job market trends for early career
scientists. All of the articles, written by
experts and role models from the
international scientific community, seek to
prepare Next Wave readers for today’s
ever-changing employment market.

Whether you are planning a career in
academia or want to explore other options,
Next Wave will help guide you in the right
direction. Log on today and find out what
many other early career scientists have
already discovered.

Science ¢ next wave

www.nextwave.org




Time makes you older...

SAGE makes you wiser.

Science’s Aging Knowledge Environment (SAGE KE)
COMING SEPTEMBER 2001

FROM

Science . MRVAAAS

Discover the Future

Advancing Science Worldwide



Call for Posters

Science 4n a (onnected World

The AAAS Poster Session

¢ Provides the opportunity to
present your research and
update meeting attendees
on new scientific develop-
ments

¢ Offers an excellent venue for
extended informal discus-
sion with meeting attendees

e Abstracts of accepted
posters will appear in the
2002 AAAS Annual Meeting
Program Book

All abstracts will be
peer reviewed.

2002 Poster Categories
e Education

e | ife Sciences

-- Ecology & Environment
-- Molecular & Cellular Biology
-- Organismic Biology

e Physical Science
¢ Social Science
e Technology and Engineering

Special Student Award
Competition

This event recognizes the
individual research efforts
of students actively working
towards a college-level
degree.

»»» For more details: www.aaasmeeting.org

©2001 Designed by AAAS Publication Services.
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Submission Deadline:

8 November 2001

s e o G

For complete details and
poster submission, visit:

www.aaasmeeting.org

Or contact:

AAAS Meetings
Department

1200 New York Ave., NW
Washington, DC 20005
E-mail
aaasmeeting@aaas.org

Phone
202-326-6450

7éﬁbmi$sion Deardlinerii
8 November 2001 ;
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Gisco™ Cell Culture:
the standard for over 40 years.

www.invitrogen.com

These products are for Laboraony rescarch use only snd are not intended foe anan or anial diagnoesi

therapeutic, or clinical uses. unfess othens ise stated @ 2001 Invirogen Corporation B1-DTONS
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NEW PRODUCTS

CrystalEyes EYEING 3D
StereoGraphics Corp. For many years, stereo visualization
San Rafael, CA hardware has been available for UNIX-
$995 based systems, but it is only now ap-

800-783-2660
www.StereoGraphics.com

pearing for personal computers. Stereo
visualization works by continuously
switching between two screen images
of the same object as seen from slightly different angles. When the
flashing image is viewed through a pair of glasses that obstructs
sight one eye at a time in conjunction with the screen changes,
the user perceives a three-dimensional (3D) screen image.

The StereoGraphics CrystalEyes system is considerably im-
proved from earlier versions. lts glasses are lighter and better
balanced. The enhanced battery life permits up to 250 hours of
continuous use, and the battery charge indicator light is a wel-
come addition. The view from the lenses is unrestricted, and the
dynamic range between the “on” and “off” states is large, result-
ing in a crisper 3D representation than with older systems.
Glasses can be used up to 20 feet from the monitor.

Under Windows 98, hardware installation is easy. The emitter
plugs into the keyboard output for power, and a small stereo en-
abler fits between the graphics card and monitor cable. The CD
that accompanies the hardware contains trial programs and
plug-ins. For Windows 2000 and NT, a stereo-enabled graphics
card is necessary. The range of software supported is large and
covers over 60 programs, including most major mechanical de-
sign, computer-aided design (CAD), molecular modeling, and vir-
tual reality programs. Plug-ins are available for some products
that do not support 3D visualization by default.

The emitter is too large to place on top of a standard monitor
and will not rest on top of a thin-film transistor (TFT) flat screen.
A possible solution would be the inclusion of an attachment pad
to fix the emitter to the monitor. The emitter can be automati-
cally activated by the software. Because the screen constantly
changes from one view to another, the refresh rate of the 3D im-
age is half the standard refresh rates. Therefore, one would need
to use a high refresh rate monitor setup so that the 3D image
does not flicker. Refresh rates with a mid-level graphics setup un-
der Windows 98 are high enough that screen flicker is not prob-
lematic under normal use. Windows 2000 stereo-enabled graph-
ics cards allow high refresh rates, but at an increased cost.

CrystalEyes is a considerable improvement on the previous ver-
sions in software and operating system compatibility and also in
comfort and ease of use. A drawback is that drivers for Windows 98
graphics cards are available, but only the more expensive, stereo-
enabled graphics cards under Windows 2000 or NT are supported.
——Pedro Lahoud

Department of Biochemistry, Imperial College, London, SW7 2AY, UK. E-mail:
plahoud@ic.ac.uk

INTEGRATION AND

RETRIEVAL SYSTEM

The BioRS system is a high-speed, so-
phisticated search and retrieval system
for biological information, such as DNA
sequences. The speed and flexibility of
the system can facilitate gene discov-
ery projects, including genomics, proteomics, and drug targeting.
The system enables researchers to quickly and efficiently retrieve

Biomax Informatics

For more information call
+49 89 895574-0 or
circle 139
on the Reader Service Card
www.biomax.de

all known biological data on a given topic, independent of the
size of the database or the complexity of the query. A new ver-
sion provides researchers instant access to multiple biological
data sources, including in-house proprietary databases. The BioRS
system makes use of convenient Web interfaces and standardizes
data formats from differenet databases through the use of eX-
tensible Markup Language (XML). It works efficiently with both
flat-file and relational databases, and makes it easy for any orga-
nization to integrate its own proprietary database.

HIGH-CAPACITY CENTRIFUGE

The KR 4.22 centrifuge boasts a combi-
nation of high capacity and tight con-
trol. The instrument’s rectangular buck-
ets can accommodate six stacks of mi-
croplates up to 132-mm deep. This
means that a total of 18 deep-well mi-
croplate columns can be processed per run. The KR 4.22°s ad-
vanced digital control system facil-
itates reproducibility. The cen-
trifuge calculates the total sepa-
rating force (g-time) applied to
sample during a model run. Then
the centrifuge can be controlled to
this value, which allows the cen-
trifuge to produce a constant
stream of nearly identical results.
These results can be transferred
electronically to Jouan’s propri-
etary data acquisition system for
documentation.

Jouan
For more information call
800-662-7477 or
circle 140
on the Reader Service Card
www.jouan.com

E. CoLI GENOME

All 4289 genes of Escherichia coli are
represented on the Pan E. coli Array
through the use of a 1 gene/1 oligonu-
cleotide method, in which each bioin-
formatically designed oligonucleotide is
100% gene-specific and thus guaran-
teed to identify the gene for which it was produced.

B MWG-Biotech
For more information call
+49-8092-8289-929 or
circle 141
on the Reader Service Card
www.mwg-biotech.com

SMALL-VOLUME
SPECTROPHOTOMETER

The NanoDrop ND-1000 Spectropho-
tometer makes ultraviolet/visible spec-
trophotometry easy and accurate for
one microliter samples. NanoDrop tech-
nology eliminates cumbersome cuvettes
and capillaries. The user simply pipettes
the sample directly onto the measurement surface. Using surface
tension, the sample is drawn into a column between the ends of
two optical fibers creating the measurement path. After mea-
surement, the user simply wipes the sample off and loads the
next sample. The sample handling mechanism is integrated with
a xenon flash lamp and charge-coupled device array to achieve a
photometric range of 0.02 to 50 absorbance from 220 to 750
nm. This unit is suitable for measuring nucleic acid sample con-
centration and quality from 1 ng/pl to 3000 ng/pl (without dilu-
CONTINUED ON PAGE 1682

NanoDrop
Technologies
For more information call
302-764-4976 or
circle 142
on the Reader Service Card
www.nanodrop.com
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tion) and for measuring microarray sample fluorescent dye label-
ing density. It is operated over a USB connection to a computer
running Windows 98, ME, or 2000.

HIGH-RESOLUTION XYZ
MICROSCOPE STAGE

The new MS2000 XYZ stage provides
sub-micron accuracy for the x, y, and z
position of the microscope stage. All
axes derive their precise control
through the use of ctosed-loop DC ser-
vomotors, with either high-resolution
linear or rotary encoders for feedback. Resolution down to 20 nm
can be obtained in the XY axis. The Z-axis motion is accom-
plished with a closed-loop drive that provides precise focusing
with a resolution of 50 nm, virtually eliminating any focus drift.

Applied Scientific
Instrumentation
For more information call
541-461-8181 or
circle 143
on the Reader Service Card
www.ASlimaging.com

BIOTINYLATED ANTI-GFP
ANTIBODY

Biotinylated anti—green fluorescent
protein antibody for use in protein im-
munoblotting detection of green fluo-
rescent protein (GFP) or GFP-contain-
ing fusion (chimeric) proteins is avail-
able. Raised in goat and affinity-purified, this polyclonal antibody
binds to wild-type, recombinant, and modified forms of Ae-
quorea victoria GFP.

Vector Laboratories

For more information call
650-697-3600 or
circle 144
on the Reader Service Card
www.vectorlabs.com

THERMAL CYCLER
The Mastercycler 384 thermal cycler
combines tried and tested features with

Eppendorf

For more information call
+49 40-5 38 01-0 or

circle 145 new qualities. It has been optimized for
on the Reader Service Card  use in the modern high-throughput tab
www.eppendorf.com and is particularly useful for polymerase

chain reaction (PCR). The new thermal
block is designed for 384-well microtiter plates. Its geometry,
adapted to the shape of the test tubes, ensures that the walls of
all 384 tubes are in close contact with its metal walls. This not
only accelerates thermal transfer
to the sample, but also increases
the homogeneity and reliability of
the results. A special cover design
optimizes sample handling: The lid
is heated, which effectively pre-
vents condensation in the upper
areas of the tube. It is kept pressed
on by a sophisticated mechanism
that solves the problem of evapo-
ration. A defined sealing force en-
sures that the microtiter plate is
always securely sealed for running PCR. A gradient PCR option is
designed to increase efficiency in high sample capacity.

CUSTOM TARGET LOCALIZATION
SERVICES

With GeneXPRO contract services, re-
searchers can have their individual slides
or screening tests professionally stained
by experts in in situ hybridization (ISH)
and immunohistochemistry (IHC). Re-
searchers performing preclinical studies will especially appreciate
the reliable, reproducible staining resutts afforded by these custom
services. Either frozen or paraffin-embedded tissue sections can be

InnoGenex
For more information call
925-543-1400 or
circle 146
on the Reader Service Card
www.innogenex.com

CONTINUED FROM PAGE 1681 NEwW PRODUCTS

sent for IHC or ISH testing, which is performed using rigorous
quality control procedures and high-quality reagents. Researchers
can choose from more than 300 antibodies and oligonucleotide
probes, or send their own antibodies (mouse, rabbit, goat, or rat) or
DNA probes (biotin- or fluorescein-labeled). A choice of enzymes
and chromogenic substrates is also offered.

INCLUSION BODIES
SOLUBILIZATION BUFFER
The IBS Buffer is designed for solubiliza-

Genotech

For more information call
314-991-6034 or

circle 147 tion of bacterial recombinant protein in-
on the Reader Service Card  clusion bodies. In the simple protocol, the
www.genotech.com user suspends the inclusion bodies in IBS

buffer and the inclusion bodies readily
dissolve. Once the inclusion bodies are solubilized, the solution is
ready for any protein-folding protocols. The IBS Buffer and included
denaturant are compatible with widely used protein folding proto-
cols. IBS Buffer is also compatible with protein estimation and sodi-
um dodecy! sulfate—polyacrylamide gel electrophoresis analysis.

RT-PCR ANALYSIS WITHOUT

RNA ISOLATION

The Cells-to-cDNA Kit produces cDNA
from cultured cells in less than 2 hours
by eliminating the RNA isolation step.
This kit is suitable for performing both
gel-based and real-time reverse tran-
scriptase—polymerase chain reaction (RT-PCR) on small numbers
of cells or numerous cell samples. It is also suitable for use by
scientists unfamiliar with RNA isolation procedures.

Ambion

For more information call
800-888-8804 or
circle 148
on the Reader Service Card
www.ambion.com

PVDF MEMBRANE

Invitrolon PVDF are pre-cut, high-quali-
ty 0.45 pm polyvinylidine fluoride
(PVDF) membrane/filter paper sand-
wiches designed to simplify protein im-
munoblotting and improve results. The
Invitrolon membrane and filter paper
are cut to 8.3 cm by 7.3 cm to allow easy assembly of mini-gels
for blotting. The Invitrolon PVDF membrane has a high protein-
binding capacity for increased Western sensitivity and superior
tensile strength for multiple reprobing.

Invitrogen

For more information call
800-955-6288 or
circle 149
on the Reader Service Card
www.invitrogen.com

PerkinElmer LITERATURE
For more information call -5+ EPA Method 8270 for Multicomponent
800-762-4000 or Analyte Determination is a six-page appli-
circle 150 cation note that highlights the use of gas

on the Reader Service Card
www perkinelmer.com

chromatography/mass spectrometry
(GC/MS) for this analysis, detailing the
benefits of the AutoSystem XL GC and the
TurboMass MS. This combination of quantitative sensitivity and large
volume injection affords the analyst an attractive alternative to dual
column electron capture detector analysis for the measurement of
multicomponent analytes. The application note includes extensive
charts and graphs to delineate the analytical conditions, detection
limits, linearity, accuracy, and precision data of the GC/MS technique.

Newly offered instrumentation, apparatus, and laboratory materials of interest to
researchers in all disciplines in academic, industrial, and government organizations
are featured in this space. Emphasis is given to purpose, chief characteristics, and
availability of products and materials. Endorsement by Science or AAAS of any
products or materials mentioned is not implied. Additional information may be ob-
tained from the manufacturers or suppliers named by circling the appropriate num-
ber on the Reader Service Card and placing it in a mailbox. U.S. postage is free.
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