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Adhesion Molecules and Cytokines

plus antibodies, ELISAs, and
Primer Pairs”

R&D Systems' 700+
cytokine-related reagents are
versatile tools that can be used in many
applications. All are rigorously tested to ensure S
the highest quality, activity and reproducibility. Cytokines ' ‘ : e
and adhesion molecules are usually supplied with BSA as a % sCD31 & <"
carrier protein. Antibodies are tested for many applications, including
Neutralization, Western blot, and ELISA. Many of our antibodies have also

been shown to perform in immunohistochemistry applications. PCR* Primer Pairs
are a new addition to our range of reagents. Each pair has been carefully tested to
identify optimum amplification conditions.

Recombinant Anti-human  Anti-human PCR Recombinant Anti-human  Anti-human PCR
ADHESION Human human polyclonal  monoclonal Primer CYTOKINES Human human polyclonal  monocional Primer
MOLECULES ELISA protein antibody antibody Pairs ELISA protein antibody antibody Pairs
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Hoffmann-LaRoche TNF-o ‘/ ‘/ V ‘/ V
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COVER Molecular data indicate that acoel flatworms are not an order
of the phylum Platyhelminthes, as previously thought, but are members
of the earliest divergent Bilateria (hence an early evolutionary branch
of triploblastic Metazoa). Acoels are characteristic in their lack of
anatomical features, and few are as attractive as these, as yet unclassi-
fied, specimens (~6 mm long) found on coral at Ngerdwais, a coastal
lagoon reef in Palau. [Image: Coral Reef Research Foundation, Palau]
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New HiTrap™ columns
for hassle-free purification

HiTrap frees you from the needless details of many purification
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and easy-to-follow instructions ensure fast start-up and method
optimisation. There are even recommendations for sample

handling.

In addition to applications for His-tagged fusion proteins, mono-
clonal and polyclonal IgG and DNA-binding proteins, the HiTrap
range now includes immobilised lectins, immobilised streptavidin

and media for purification of IgM and IgY.

Solvent delivery can be as simple as a syringe or as sophisticated
as an AKTA"design system. No other range offers such a choice of

application from affinity to desalting.

Give us a call: in Europe +44 (0)1494 544550; in the US
[-800 526 3593;in Japan +81 3 5331 9336 and from the rest of
the world +44 (0) 1494 544100.

Or visit our web site: www.apbiotech.com/hitrap
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Advanced transfection reagents and ultrapure plasmid DNA
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the proven plasmid DNA quality purification kits and innovative trans-
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4 replicates of 2 different plasmid preparations each.
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prohibited by institutional policy.
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A SINKING SLAB OF CRUST?

Global tomographic models have revealed
velocity anomalies in the mantle that
may represent remnants of subducted
slabs. Kaneshima and Helffrich (p. 1888)
used short-period seismic waves to image
a small-scale, low-velocity layer in the
lower mantle beneath the Mariana and
Izu-Bonin subduction zones in the West-
ern Pacific. The authors suggest that this
small, previously undetected dipping layer
[about 500 kilometer (km) by 300 km in
extent but only 8 km thick] is an unde-
formed fragment of oceanic crust that
was subducted about 170 million years
ago along the paleo-Indonesian subduc-
tion zone. This interpretation implies that
mantle mixing was too weak to destroy
this small, isolated slab remnant.

CHAOS IN THE OUTER

SOLAR SYSTEM
Previous numerical simulations have
showed that orbits could be chaotic for
bodies in the outer solar system, but the
mechanism for producing chaos was not
determined and it was also possible that
the simulated chaos was a numerical arti-
fact. Murray and Holman (p. 1877) de-
rived an analytical solution to the prob-
lem and showed in numerical simulations
that chaos in the outer solar system can
be caused by interactions between the or-
bits of Jupiter, Saturn, and Uranus or of
Saturn, Uranus, and Neptune. The simulat-
ed chaotic zones are very narrow, so there
is about a 20% chance that the jovian
planets are currently in a chaotic zone.

MOLECULAR CHAINS

Dipolar molecules might be expected to
align and form chains if dipole-dipole in-
teractions dominate. However, other
forces, such as van der Waals forces,
would favor the formation of more com-
pact structures. Nauta and Miller (p.
1895) show that when the strongly dipo-
lar hydrogen cyanide molecules self-as-
semble inside cold, superfluid liquid heli-
um droplets, linear chains of up to eight
molecules form. In the gas phase, such
clusters are known to form more compact
cyclical structures. It is unlikely that the
weak interactions with the superfluid heli-
um “solvent” change the relative stabili-
ties of the structures significantly. Rather,
the formation of structures that do not
represent the global energy minimum is
attributed to their assembly mechanism,
which is strongly influenced by the
dipole-dipole interactions.

www.sciencemag.org SCIENCE VOL 283

A DEEPER MANTLE BOUNDARY?

| - THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Geochemical data have implied that Earth’s mantle is layered, with the boundary
between an upper and a lower convective system marked by a change in seismic ve-
locities at a depth of 660 kilometers. However, recent geophysical observations
seem to show that subducted ocean crust penetrated this boundary and extended

to much greater depths (see the news
story by Kerr). Van der Hilst and Kara-
son (p. 1885) show that recent tomo-
graphic models imply that the seismic
structure of the mantle changes at a
much greater depth of 1600 kilome-
ters. Kellogg et al. (p. 1881) present
results from a series of models to ar-
gue that this depth may mark the

convective boundary in the mantle.

AN ELECTRON HEART

A bias voltage is generally used to create
electron currents in devices. Switkes et al.
(p. 1905; see the Perspective by Altshuler
and Glazman) abandon this usual method
of bias-driven electron flow and report on
a mechanism in which the electrons are
pumped between two electron reservoirs
by means of a periodic asymmetric defor-
mation of an intervening quantum dot. In
this system, the flow of electrons is not
quantized but depends on the magnitude
and frequency of the deformation.

AN INSULATOR FOR

GALLIUM ARSENIDE
Gallium arsenide (GaAs) has several prop-
erties that make it superior for optoelec-
tronics compared to silicon (Si), including
higher charge carrier mobilities and a
wider, direct band gap that allows high-
temperature operation. However, GaAs-
based devices are less commonly used
than their Si counterparts because of the
notorious difficulties in fabricating defect-
free insulating oxide barriers on GaAs.
Hong et al. (p. 1897) describe the success-
ful growth by molecular beam epitaxy of
a thin {~15 angstroms) gadolinium-based
oxide on GaAs that has a low density of
interface states, exhibits low leakage cur-
rents across the interface, and is stable
against surface stress.

LESS ASSEMBLY REQUIRED
The familiar liquid-crystal displays of lap-
top computers are often the costliest
component because of the numerous
steps associated with their fabrication.
Vorflusev and Kumar (p. 1903} show that
some steps could be eliminated by
preparing liquid-crystal films through
phase separation in a polymer-liquid-

crystal mixture induced by ultraviolet illu-
mination. In particular, the alignment of
the liquid crystal can be achieved with a
single substrate, whereas two are usually
required. In addition, the resulting cells
switched their display state faster than
conventional cells and exhibited a grada-
tion in their optical response.

FORMING YOUNG
MINDS

The formation of appropriate connections
between neurons in the brain, for exam-
ple, in the visual cortex, is influenced by a
blend of nature (molecular specifications
of neighbors) and nurture (incoming visu-
al input after birth), but what of the con-
nections between areas of the brain?
Paus et al. (p. 1908) present structural
magnetic resonance imaging data from a
sample of 111 children, ages 4 to 17, and
describe age-related changes in interareal
fiber tracts, which were assessed as in-
creases in white matter density. Matura-
tion of the fronto-temporal pathway was
significantly greater in the left hemi-
sphere than in the right, a result consis-
tent with the maturation of brain areas
involved in language.

PEPTIDES PATTERN
FLOWERS
The pattern of petals in a flower, and
even the pattern of flowers in a cluster, is
determined by the development of the
shoot meristems. In the plant Arabi-
dopsis, the CLAVATAT gene, which en-
codes a receptor-like molecule, and the
CLAVATA3 gene are both expressed dur-
ing development of the meristem but in
different layers of cells. Fletcher et al.
(p. 1911; see the news story by Barinaga)
show that the CLAVATA3 gene encodes a
CONTINUED ON PAGE 1815
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small protein that may serve as a mes-
senger between cells, perhaps signaling to
the CLAVATAT protein found in neigh-
boring cells. Thus, a peptide signal may be
critical to pattern formation of tissues
derived from the meristem.

MHC MiMIC
How similar to a major histocompatibility
complex (MHC) class | protein does a
molecule have to be in order to look like
one? Sanchez et al. (p. 1914) analyzed the
crystal structure of ZAG, a protein that
stimulates lipolysis in fat cells. Although
only 30 to 40% identical in sequence, and
unable to bind the class 1 light chain J,-
microglobulin or peptides, ZAG retains
the same general tertiary structure, down
to a pocket available for ligand binding.
This finding illustrates the versatility of
the basic structure and raises questions
about the function and evolution of the
ancestral protein.

BECOMING AN

ANIMAL
The evolution of animals from proto-
zoans involved several radical changes,
including the formation of multicellular
structures, the shift from radial to bilat-
eral symmetry, and the development of
digestive cavities. Ruiz-Trillo et al. (p.
1919; see the cover and the news story
by Pennisi) have used molecular analyses
to clarify the position of certain curious-
ly primitive worms in this family tree.
Previously thought to be secondarily
simplified flatworms of the Platy-
helminthes order, worms of the Acoela
group are now seen to represent the ear-
liest step in evolution of bilaterally sym-
metrical organisms.

SWITCHING PRION STATES

The human prion protein, implicated in
neurodegenerative disorders, is found in a
nonpathological soluble conformation
rich in o-helix and in a pathological, fib-
rillar conformation rich in B sheet. Jack-
son et al. (p. 1935) have identified condi-
tions in vitro that allow soluble human
prion protein to switch between an o-
helix rich conformation and a B sheet
rich-conformation. The retention of the
“pathological” conformation in solution
may be important in understanding both
the pathology and the biochemistry of
this important protein.

DENDRITE AND
NEURITE DYNAMICS

As a neuron develops, one of its neurites
elongates to become the axon, and the
others become dendrites. Bradke and
Dotti (p. 1931) found that neurites that
had growth cones with low levels of as-
sembled actin were most likely to be-
come axons, and that by locally breaking
down the actin cytoskeleton in a den-
drite, could be induced to form an axon.
Subsequent electrical activity can change
the morphology and topology of the re-
maining dendrites. Maletic-Savatic et al.
(p. 1923; see the Perspective by Smith)
present evidence from two-photon scan-
ning imaging, which shows that, after
brief periods of high-frequency synaptic
stimulation, the dendrites of postsynap-
tic neurons start to grow new filopodia.
This sprouting requires stimulation at
high frequencies and can be antagonized
by blocking N-methyl-D-aspartate recep-
tors, which links this response to activi-
ty-dependent neuronal development and
functional plasticity.

TECHNICAL COMMENT SUMMARIES

North American
Carbon Sink

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/283/5409/1815a

S.Fan et al. (Reports, 16 Oct., p. 442) used “atmospheric and oceanic carbon dioxide data
and models” to estimate “the spatial distribution of terrestrial carbon dioxide uptake.”
They concluded that North America “is the best constrained continent,” with a large

" “carbon sink.”

E. A. Holland and S. Brown comment that “direct estimates of forest C uptake” sug-
gest that the report may have overestimated the magnitude of the sink. C. S. Potter and
S. A. Klooster also studied the question using “newly derived terrestrial C fluxes” pre-
dicted from “forward modeling” simulations and arrived at “merely a transient C sink

pattern in North America.”

Fan et al respond with an “intercomparison” between recent studies of C uptake.
They state that, unlike their report, the comments “estimate terrestrial C uptake by in-
voking specific causes. The difference between [the various] estimates is the subject of
intense research and may be resolved by a growing network of atmospheric and eco-

logical observations.”

www.sciencemag.org SCIENCE VOL 283
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Announcing chemdex.com
The Faster, Easier Way to Purchase

Biological and Chemical Reagents.

Spend less time searching for reagents and more time
pursuing your research. When you purchase your
reagents through chemdex.com, you get:

® The world’s largest source of biological and chemical
reagents for life science research

¢ Ordering with the click of a mouse—in a secure
environment

e The suppliers you know—and trust

¢ A powerful, precision search engine to quickly
find what you need

Purchase your reagents faster. Easier. ONLINE.
At www.chemdex.com.

E

chemdex.com

Search less.
Discover more.

Chemdex Corporation * 3950 Fabian Way, Palo Alto, CA 94303 » 650-813-0300
© 1999 Chemdex Corporation. Chemdex is a registered trademark of Chemdex Corporation.
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Finally, a transfection reagent that makes you smile, every time!

Infroducing

GenePORTER™ rnanstection Reagent

GenePORTER™ reagent, which incorporates direct hydrophilic
conjugation (DHC) technology’, is the latest innovation from

the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene
Therapy Systems are so confident as to the performance of our
product, we stand behind it with a double-your-satisfaction guarantee'
on cell types listed. In a variety of cell lines, GenePORTER reagent
consistently delivers higher levels of transfection than any other
commercially available product. Without compromising transfection
efficiency, this robust reagent performs in a wide range of conditions,
including different ratios of plasmid and reagent. GenePORTER
reagent is easy to use and does not require enhancers or special
handling of cells, saving time, cost, and reagents. Order
GenePORTER reagent today. The results will make you smile.

100%
90%
80%
70%
60%
» 90%
40%
30%
T 20%
10%

0

pression

Relative Level of
Gal E

p

Reagent
B GenerorTER
B

-
s
[
B oc

Alhhh I

BHK-21  CV-1  HelaS3 NH313  Jurkat
Cell Type

The B-Gal encoding plasmid was delivered into cells using GenePORTER and
competitor’s transfection reagents. Each manufacturers protocol was followed. B-Gal
expression was measured 48 hours after transfection by a colorimetric assay.

Transfected Cell Types!

* Patents pending.
+ If you do not get better transfection results following our

GenePORTER” 75 reactions « T201007
Transfection 150 reactions « T201015
Reagent 750 reactions » T201075
To Order: 888-428-0558
Fax: 619-587-1499
10190 Telesis Court
i San Diego, CA 92121, USA
Gene Therapy Systems For the complete product list

“lhe r:kf(«/"f}nm valion”

check out the GTS Website @

Hela S3
293
Jurkat
NIH 3T3
B16-FO
PC-12

Plate: Image of NIH 373 transfected with green fluorescent protein (GFP).

BHK-21 protocol, kit purchase price will be refunded or double-the-kit
CHO-K1 price will be applied to your GTS, Inc. account toward future
purchases. Offer valid in USA only and ends 3/31/99. Guarantee
Cv-1 is limited to cell types in this ad. The purchased GenePORTER
882'; reagent must be returned using the GTS, Inc. return policy. This

offer is limited to one T201007 or T201015 kit per customer.

hitp://www.genetherapysystems.com
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“The New

Mini-Prep 24 ar

for Automated Plasrmd Mini-Preps

The Mini-Prep 24 is a fully automated bench-top
instrument designed for purification of plasmid
DNA directly from bacterial culture.

The instrument uses a revolutionary
new method of nucleic acid purificat- |
ion based on modified agarose gel
electrophoresis and subsequent
recovery by electroelution.

The process utilizes premanufact- |
ured sample cassettes which allow |
for direct loading of up to 2 ml
of culture.

Call now to learn how the New and
Improved Mini-Prep 24 can provide you
with great, high-quality DNA...while saving
you a lot of time.

1-800-466-7949

High Purity - sufficient for
automated fluorescent and
manual sequencing.

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

Consistent Results - up to

6 ug of plasmid per ml

Fast - up to 24 preps per hour,
saving you time.

Quality - time and time again.

Maelomet

RESEAR

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

www.macconnell.com
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AmpliTag Gold®

Now with GeneAmp°

10X PCR Gold Buffer
® More robust amplification
* Reduced optimization

° |m|)|'n\'v,~' low copy detection

wplification of § human STR

1, 2: male control DNA;

% female control DNA; L5:

S AmpliTag negative control; L6, 7:
wmale control DNA; LS, 9: female

control DNA; L10: negative control.

AmpliTag
AmpliTag Gold

e e —1150p

Amplification of 10 copies HIV-1
DNA template in the presence of Iug
human genomic DNA (from K-562
l'("[l."J ll.\'l’”ﬂ' .'lHlIJI[‘7;l‘? ’)\"' [)Hlfl‘-
merase with GeneAmp® Buffer I or
AmpliTag Gold DNA Polymerase
using the NEW GeneAmp® PCR
Gold Buffer.

For PCR performance with higher yield, better
specificity and more reliable results, discover
AmpliTaq Gold® DNA Polymerase.

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

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

It also gives you consistently better PCR results.
Because AmpliTaq Gold enzyme remains inactive
until heated, conditions that lead to primer-

dimer formation and mispriming are eliminated.
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And of course, you have the continued
assurance of knowing that AmpliTaq Gold DNA
Polymerase is backed by PE Biosystems’ exclu-
sive PCR Performance Guarantee.

So discover AmpliTaq Gold DNA Polymerase,
and discover high-performance PCR. To request
information, call 1.800.345.5224. On the Internet,
visit our home page at www.amplitaggold.com,

or e-mail pebio@perkin-elmer.com.

~E Biosystems

850 Lincoln Centre Drive
Foster City, CA 94404 USA
Tel. 800.345.5224

Tel. 650.638.5800

Fax. 650.638.5884
www.pebiosystems.com

Perkin-Eimer PCR reagents are developed
and manufactured by Roche Molecular Systems, Inc.,

Branchburg, New Jersey, U.S.A

AmpliTaq, AmpiiTag Gold and GeneAmp are registered trademarks of Roche Molecular Systems, Inc.

The PCR pracess is covered by patents owned by Hoffmann-La Roche, Inc. and F. Hoffmann-La Roche Ltd.
PE, PE Applied Bicsystems and PE Biosystems are trademarks, and Perkin-Elmer is a registered

trademark of The Perkin-Elmer Corporation. PE Applied Biosystems develops and produces its products in
accordance with IS0 9000 quality system requirements.



Which best predicts human drug metabolism?

AorB

Cryopreserved Human Hepatocytes

Hint:
[3ex a3 30u s31]

IVT OFFERS THE FOLLOWING PRODUCTS AND SERVICES:

Products (human and animal-derived):

e Cryopreserved hepatocytes e Plated hepatocytes e Microsomes & S9
Contract Research Services (in vitro):

¢ Human metabolite generation & identification e Drug-drug interaction
® CYP450 identification ® CYP450 induction/inhibition

¢ Intestinal absorption (Caco-2) e Skin absorption e Toxicology
 Bioanalytical services (HPLC, LC/MS/MS)
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Cryopreserved Human Hepatocytes
http://www.hepatocytes.com

IN VITRO

TECHNOLOGIES

1450 South Rolling Road
Baltimore, Maryland 21227
Phone: 410-455-1242
Fax: 410-455-1245
Internet: www.invitrotech.com

Email: info@invitrotech.com



Announcing

éclonetlcs Normal Human
- | Neural Cell Systems!

* Neural Progenitors  Astrocytes

Neural Progenitor Features:
¢ 21,200,000 Frozen Cells Per Amp

¢ Serum Free Media, Growth /Differentiation Factors,
Plating Reagents

* Express £ Tubulin IIl and GFAP

* Differentiate into Neurons and Glia

¢ Test Negative for HIV-1, Hepatitis B & C (via PCR ),
Mycoplasma, Bacteria, Yeast and Fungi

¢ Quality Control Tested as a System of Cells and Medium
¢ Guaranteed Performance

NEURAL SPHEROID PROLIFERATION IN Appl ica t i ons:
CroNETICS NEURAL PROGENITOR MEDIUM * Cene Transfer

C * Transplantation Studies

3 * Pharmacological Manipulations
E S * Brain Disease and Injury
c% g Studies

S ; = ¢ Central Nervous System

& o a0 a2 Physiology

Days IN CULTURE
Astrocyte Features:

Note: Cell literation after differentiati
in‘:ueue:r:n:e::: (',-'f.';'m i e 500,000 Frozen Cells Per Amp

¢ Low Serum Media

* Available Proliferating in
T-flasks or in Preseeded Plates

¢ Stain Positive for GFAP

A Neural Progenitors m; week
after plating

Normal Human Astrocytes at »
40% confluence
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Take Control of Expression!

omplete Control 8

DLIE:IELE MAMMALIAN EXPRESSION SYSTEM

Now you can have precise, reliable and controlled mammalian gene expression
with the Complete Control™ inducible mammalian expression system.” This
advanced ecdysone-inducible system combines innovative R

vector design with the tightest control available to give

you a superior method for modulating expression in
mammalian cells—without the leaky expression and
pleiotropic effects from exogenous inducers that you \

find in other systems.

¢ Stable receptor cell lines available
to get started quickly

o Optimal expression in a wide
variety of tissues and cell
lines

e Induction as high as
1,700-fold

» Specific and precise induction

Check out our web site at
www.stratagene.com for all of the
details on how you can take control of
your experiments today!

Relative Light Units

"0 008 0.16 031 063 125 250 50
M Ponasterone A

el

Double-stable CHO cells were created by first transfecting and selecting for
the pERV receptor vector and then with a pEGSH expression construct
containing the luciferase gene. These cells were induced with various
amounts of ponasterone A and assayed for luciferase activity.

STRATAGENE USA andj
ORDER: (800) 424-5444 x3
TECHNICAL SERVICES: 800-3
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(ORDER: 00800 7000 7000
TECHNICAL SERVICES: 00800 7400 740
FAX: 00800 7001 7001

Austria

ORDER: 0660 312 526

TECHNICAL SERVICES: 017 956 7036
FAX: 0660 312 527

INTERNET
eMAIL: techservices@stratagene.com
WEBSITE: www.stratagene.com

www.stratagene.com

ComMpPLETE CONTROL VECTDR KiT :AT.#Z 17468

* Use of this system by commercial entities requires @ commercial license.



Introducing Carl Zeiss Vision

The New Force In
Imaging For Microscopy.

Come to Zeiss for a total
solution to your imaging needs.
The best microscopes with the
best optics, the highest resolu-
tion cameras, and now the best
imaging software.

The new AxioVision
modular image acquisition and
archiving system represents a
new level of flexibility for digital
microscopy. Two modes are
available: the application mode
for routine, and the expert mode
for research. AxioVision is
suitable for all biological and

Carl Zeiss, Inc.

Microscopy and Imaging Systems
One Zeiss Drive

Thornwood, NY 10594

materials applications. The
system provides fully integrated
control of the microscope and
camera; efficient image
enhancement; archiving of
image, text, measuring data
and all microscope parameters;
and automatic report
generation.

We also have specific
programs for 3D deconvolution,
confocal microscopy, materials
analysis, and the KS Elispot for
the automatic evaluation of
T-lymphocyte immunoassays.

800-233-2343

Fax 914-681-7446
micro@zeiss.com
WWW.Zeiss.com

- Circle No. 43 on Readers’ Service Card

The Carl Zeiss Vision series
covers the full range of count-
ing, sizing, statistical evaluation,
and image enhancement tools
for all research and industrial
applications.

For a free evaluation of your
imaging needs, contact your
Zeiss representative.

Call 800.233.2343 today.

Carl Zeiss Vision

total

solutifons
imaginogr)




MOLECULAR
CALCULATOR
TOUCH-BUTTON
OPERATION

DNA/RNA, Az60/Ag0

PROTEIN ASSAYS

WAVELENGTH
SCANNING

SIMPLE KINETICS
0.D. 600

| ¢

WETE OT the

WaVE

S

Our SmartSpec 3000 spectrophotometer expands
your options with a wide wavelength r

And that’s just for starters. The new SmartSpec 3000 spectrophotometer lets you
do a lot more for a lot less. It extends absorbance measurements from 200 to
800 nm, making it ideal for virtually any molecular biology or proteomic
technique. It doubles as a molecular calculator for quick conversions to standard
units. Better still, its intuitive, user-friendly interface lets you access any function
with the touch of a button. See for yourself why SmartSpec 3000 is making
waves. Contact your local representative for more information, or visit us on the
web at discover.bio-rad.com and get a free lab timer!

1ge

Bio-Rad
Laboratories

BIORAD

Life Science
Group

Website www.bio-rad.com U.S. (800) 4BIORAD Australia 02 00 Austria 1 Belgium 09-385 55 11 Canada (905) 71
China 86-10- 1 Denmark 4¢ 17 Finland 0)9 804 2200 France 01 43 90 46 90 Germany 089 318 84-0

Hong Kong 8. ) India (91-11) 03 Israel 03 951 4127 Italy 39-0 16091 Japan ( 11-6270 Korea 82-

Latin America ! 50 Mexico The Netherlands 0315-540666 New Zealand 280 Russia 7

Singapore 65 7 Spain 34-91-661-7085 Sweden 46 (0)8 6. Switzerland 01 > United Kingdom
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JEQUENCHER

13

ow, Sequencher - the top software tool for DNA » Fast, and accurate fragment assembly
sequencing - can be used with whatever is on your
desktop, WindowsNT, Windows95/98 or Macintosh. - HETE[I]ZUUOTE Illerlflﬂl:ﬂlll]n
And you get the same high quality engineering and
top-of-the-industry support you expect from = VEC"" ﬂﬂﬂ Tfﬂﬂﬁﬂﬂﬁﬂﬂ SC[EEﬂi"ﬂ
Gene Codes Corporation.

« Translations, restriction analysis and

est known for its power and speed when handling ORE detecli
shotgun and directed sequencing projects, Sequencher erechion
goes beyond simple fragment assembly and contig i e -~
L J
editing. It’s the “complete software solution” that’s stflﬂ“"u f[" 5|1T||][|fu||'|g [EDE““VE fashs

become the industry standard - for major automated

£ sy il -
sequencing centers around the world, as well as for Eﬂmﬂﬂ"h"ml u”m Overd dﬂZE"
small labs doing short, manual sequencing. With sequence formats
Sequencher, your lab will increase productivity, reduce

analysis time, and maximize the integrity and quality of . EXEE']"I][IE' iﬂrE[fﬂEE fo ABI, ALF, LI-COR,
il Vistra, Bechman and other auto-sequencers

ee for yourself. Call for our demo program or visit our

website and see what your colleagues have said about * and g SEiEIIliSl-ffiElldlll inTE[fﬂEE ik makes i
our software. all easl fo usel

0640 Avis Dr; Ste 300, Ann Arbor, MI 48108 Gene Codes Co rporation

phone 734.769.7249 or 800.497.4939 » fax 734.769.7074 ScCENE
info@genecodes.com wwuw .genecodes.com ; CODES

Circle No. 40 on Readers’ Service Card




Human Integrins Beta 1, 3, 5
« Antibodies to Integrins, MMPs and TIMPs
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New

: 1 ,
I NSI g h {S &k | LightCycler
= o ‘ ‘

Power on
Cycling

un completed

Lightcycler

Get a new perspective on your PCR:
+ High speed thermal cycling in
glass capillaries (30 cycles in 20 minutes!)
» Real-time, on-line-fluorescence monitoring
* Highly accurate quantification during
lop-linear PCR phase
* Mutation -detection with ‘continuous

mopitoring of hybridization kinetics ;
. ¢ Internet: http://biochem.roche.com




Some see DNA
as a commodity.

We prefer a more
visionary approach.

Call us idealistic, but we think your next
custom oligo should be a thing of beauty.

Here's how we see it. Whether you need
a couple of probes or primers, or a couple of
thousand, you'll want impeccable quality and
assured perfor-
mance. That’s
why every
Genosys oligo
comes with its
own certificate of Quality Assurance that
includes a digitized PAGE analysis, quantitat-
ed yield, melting temperature and MW.

1-800-853-3385

WWW.gEenosys.

Of course, selection is important, too.
So if your taste in oligos goes beyond plain
vanilla primers, you'll be happy to know that
our “standard flavors” include 6-FAM, HEX,
TET, biotin, phosphorylation, fluorescein,
amine labeling, Texas red and rhodamine.
And if you're looking for S-oligos, 96-well
plates, or even whaole genes, look no further.

24-hour shipment? Routine for standard
primers. Easy e-mail, web or fax ordering?
Whichever you prefer. Knowledgeable, friendly
tech support? Included free with every oligo.

Want to share the vision? Call today to

8 Genosys Biotechnalogies, Inc,

discuss your DNA requirements. For a really
transcendental experience, let us handle your
next order.

DNA micrographs are courtesy of Michael W.
Davidson, director of the Optical Microscopy
Division of the National High Magnetic Field Lab-
oratory, a joint venture of The Florida State Uni-
versity, the University of Florida, and Los Alamos
National Laboratory.
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GENTSYS

Genosys Biotechnologies, Inc., The Woodlands, Texas, Phone: (281) 363-3693, E-Mail: info@genosys.com
Cambridge, U.K., Phone: (+44) (0)1223 839000, E-Mail: genosys@genosys.co.uk
Hokkaido, Japan, Phone: 81 133 73 5005, E-Mail: genosys@genosys.co.jp



synthests

MASS OLIGOS™
Deprotected, Desalted
Adjusted Concentration
Universal CPG
(3’ end secured)

5 OD min.
$0.60 to $1.00/base

upon volume

http://www.genset.fr

our automated D lants can process more

than 100,000 oligos per month. Bar code tracking of

each oligo means complete control throughout produc-

tion, quality control and packaging, and timely delivery.

O[_ IG OS Z%/J‘\RRANTEED OLIGOS SOURCE.

GENSE Make GENSET OLIGOS

A DIVISION OF GENSET

GENSET Corporation USA, CANADA, LATIN AMERICA
ORDER- E-MAIL: oligos@gensetl.com  FAX: 1-800-551-5291

PHONE: 1-800-995-0308

GENSET SA EUROPE, MIDDLE EAST, AFRICA
ORDER- E-MAIL: oligos @ genset.fr FAX: (33 1) 43 56 68 18
PHONE: (33 1) 43 56 59 00

GENSET KK JAPAN
ORDER- E-MAIL: oligos@poiiijnet.orjp  FAX: (81 3) 3585 5351
PHONE: (81 3) 3585 5350

GENSET Singapore Biotech Pte Ltd. AS/A, OCEANIA
ORDER- E-MAIL: oligos@genset.com.sg FAX: (65) 873 10 77
PHONE: (65) 873 22 71
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BIO RAD Biait

Website www.bio-rad.com U.S. (800) 4BIORAD Australia 02 9914 2800 m01)-8778901 Belgium 09-385 55 11 Canada (305) 712-2771
China 86-10-62051850/51 Denmark 45 39 17 99 47 Finland 358 (0)9 804 2200 France 01 43 90 46 90 Germany 089 318 84-0

Hong Kong 852-2789-3300 India (91-11) 461-0103 Israel 03 951 4127 Haly 39-02-216091 Japan 03-5811-6270 Korea 82-2-3473-4460

Latin America 305-894-5950 Mexico 514-2210 The Netherlands 0318-540666 New Zealand 64-9-4152280 Russia 7-095-4585822

Singapore 65-2729877 Spain 34-91-661-7085 Sweden 46 (0)8 627 50 00 Switzerland 01-809 55 55 United Kingdom 0800-181134 Sig 100798
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Panorama™
Gene

Arrays

EXPRESSION PROFILING

= ®
7 ~Wider
V'I ew of Expression Profiling

* Monitor the expression of hundreds to thousands of genes simultaneously

¢ Gene targets arranged in duplicate on nylon hybridization membranes

* Rapid analysis of differential gene expression

* Uses standard molecular biology techniques and equipment

S°M A R T ER

il
E.coli ORFmers™
PCR* primers designed to amplify all E. coli
ORFs. 4,290 primer pairs—representing each
coding sequence—available in tubes or 96-well
plates.

REES-0U RIC ESS

T T TR R I T RS ]

TR T ET RS TE IR RN T
l...l'l°lh&.." AR L EEN 2.
Be ndpant s BP s BB sd s an i

LRI XY N ssenebh g deseEd
e AP R SR RP R A BB AR BY L
IEETE LR R TR SRR TE (RN
XXIELELE I Y] se 08 v A L
R IRl RN ER RIS SRR P RL
ITRIEET P I NTETT NI RES I REN S
TEIETETE "SLREY LI TE Y

IEETE T RN TN S Beuwe

Panorama™ E.coli Gene Arrays
4,290 PCR-amplified open reading frames
representing all E. coli protein coding
sequences, arrayed in duplicate on nylon
hybridization membranes.

GEND§YS

SEM Ak R T GER

R-E. S E A RECSH

K

**B. subtilis ORFmers™
PCR primers designed to amplify all B. subtilis
ORFs. 4,100 primer pairs—representing each

coding sequence—available in tubes or 96-well

plates.

Genosys Biotechnologies, Inc. The Woodlands, Texas, Toll Free Phone: 877-260-0763 or (281) 363-3693, E-Mail: info@genosys.com
Nihon Genosys Biotechnologies, Inc., Hokkaido, Japan, Phone: 81 133 73 5005, E-Mail: genosys@genosys.co.jp
Genosys Biotechnologies (Europe) Ltd., Cambridge, U.K., Phone: (+44) (0)1223 839000, E-Mail: genosys@genosys.co.uk
Freephone (U.K.): 0800 269016 * Freephone (France): 0800 90 29 67 Freephone (Germany): 0130 82 45 82

www.genosys.com

*The PCR process is covered by U.S. patents owned by Hoffman-LaRoche, inc.

**Graphic reprinted by permission from Nature (230:252) ©1997 Macmillan Magazines Ltd.
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COSIVEIC e ! [ 2yl

Did the universe have a beginning?
Is the universe designed?
Are we alone?

In this conference eminent astronomers, cosmologists,
philosophers, and religious scholars will review recent devel-
opments in astronomy and theoretical cosmology and discuss
their significance for religious perspectives on the cosmos.

Cosmic Questions is made possible by support from the John Templeton
Foundation, the Smithsonian Institution, the North American
Montessori Teachers Association, Science & Spirit Magazine, and indi-
vidual donors.

Cosmic Questions will feature more than 25 speakers.
Here is a partial listing:

i Steven Weinberg, Nobel Laureate, University of Texas-Austin

I Owen Gingerich, Harvard-Smithsonian Center for Astrophysics

B Joel Primack, University of California-Santa Cruz

I Rocky Kolb, Fermi National Laboratory

B Jill Tarter, The SETI Institute

1 John Polkinghorne, President Emeritus, Queens College, Cambridge

cosmiC @ QUESTIONS

When: April 14-16, 1999

Where: National Museum of Natural History, Washington, DC

For more information and a registration form, visit the Cosmic Questions
Web Site at: www.aaas.org/spp/dspp/dbsr/events/cosmo

or call (202)326-6733

Cosmic Questions Automated Registration Line
(Credit Card Only): (202)326-7098

Registration Fees
Non-Member Member
Regular $150 $135 %‘
Student* $90 $80 AMERICAN
* A limited number of student scholarships are available. ASSOCIATION FOR THE
For more information, call 202/326-6789. fs\(lj)l\éﬁl\é%EMENT OF

Registration Deadline: March 31
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The
company
that
brougnt

y O u
Sequenase"
prouwdly

brings -you

for “fdoubht-free

33P-.Terminator

Sequencing.

Thermo Sequenase’
The new standard
for manual cycle
sequencing.

Are your cycle sequencing results leaving you in doubt?
Strong stops, background sequence causing problems?

Thermo Sequenase Radiolabelled Terminator Cycle Sequencing Kit

The combination of USB's Thermo Sequenase

. ) N B Eliminate stops and BAFLs.
Terminator Cycle Sequencing Kit with (Bands Across all Four Lanes)
Amersham Pharmacia Biotech’s radiolabelled B Read the first base after the primer.
terminators will give you sequencing results m Crisp, clean sequence.
beyond a shadow of a doubt. m Detect heterozygotes and mutants
Thermo Sequenase - gives excellent perfor- more eaSW . _
mance at cycle sequencing temperatures. | @ Sequencing directly from bacterial
Helps eliminate secondary structure artifacts. colonies is possible.

#P_labelled terminators - yield detection No other combination for manual cycle

of only truly terminated sequencing fragments.  sequencing gives more information per
False terminations are not visible because gel — long reads, accurate sequence.
these fragments are not labeled. Doubt-free results.

©1999 usb corporation. Sequenase and Thermo Sequenase are trademarks of Amersham Pharmacia Biotech Limited or its subsidiaries.

Circle No. 24 on Readers’ Service Card

Above: Elimination of bands across alf four lanes
(BAFLs) in plasmid template.

Fig. a) Using the Thermo Sequenase Radiolabelled
Terminator Cycle Sequencing Kit.

Fig. b) Compared to standard *S-dATP cycle
sequencing where a strong BAFL is observed.

To order within the United States contact
USB directly at 1-800-321-9322 or e-mail
us at customerserv@usbweb.com.

For your authorized USB distributor outside
the United States, please contact your
local Amersham Pharmacia Biotech office.

USB Corporation, 26111 Miles Road
Cleveland, OH 4412

800-321-9322

www.usbweb.com

Susb.

Rediscover the chemistry



Of course it leaves you speechless. It’s designed for

NS

thinkers.

STARTING For pecple whose

@ world revolves around
$3 395 | images not words, the

new Silicon Graphics®

visual workstations offer the uftimate
in graphics performance on Windows
NT® Featuring our Integrated Visual
Computing (IVC) architecture with the
Cobalt™ graphics chipset, these breakthrough
machines move graphics data six times faster than
other AGP 2X-based workstations—a massive 3.2GB per second.
Plus, IO bandwidth is up to |2 times greater than other PC workstations™
So you can now get the outrageous 2D, 3D and digital media performance Silicon Graphics 320 Visual Workstation
you expect from Silicon Graphics— for about the price of a mere clone. oSilicon Graphics Integrated Visual Computing architecture
The Silicon Graphics 320™ workstation starts at just $3,395. Or choose with Cobalt graphics chipset

the Silicon Graphics 540~ workstation! Starting at e Supports up to two Intel® Pentium® Il processors (up to 450MH?z)

e ntegrated |0/100 Ethernet, [EEE-| 394" USB and professional video I/O
o Ultra ATA or optional Ultra2 SCSI drives up to 28GB total capacity

o Microsoft® Windows NT® Workstation 4.0

warkstatien areund. But enough words. After al, #Add the SuperWide™ 17.3" Silicon Graphics 16005W™

a picture is worth so much more. digital flat panel monitor (shown) for only $2,495

$5,995 and supporting up to four Intel® Pentium® |l

Xeon™ processors, it's the most scalable Windows NT

SiliconGraphics

To get information, find a local reseller or to order; call | 888 SGI-6315 or visit us 2t www.sgi.com/go/visual

based on graphics to main memory. **4/0

99 Silicon Graphics, Inc. All nghts reserved. S
regstered frademaris,





