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Different applications call for
different E. coli strains. Choose the
right one and improve your results.

Invitrogen offers seven different E. coli strains in the
One Shot™ format so you can choose the strain that best
fits your transformation needs. In addition to a great
selection of strains, One Shot™ Chemically Competent
Cells are provided in single-use aliguots for unmatched
convenience and efficiency.

Easy-to-Use. One Shot™ Cells are provided in easy-to-
use 50 ul aliquots. You can do your transformation right
in the tube the cells are provided in. You'll save time
because there is no need to thaw and refreeze bulky
200 pl aliquots or transfer cells to a new tube. You'll
also save money because you'll never throw away
unused cells again.

High-Efficiency. One Shot™ transformation efficiencies
are as high as 1 x 10° cfu/ug of supercoiled DNA. Plus
with single-use aliquots, there’s no efficiency-zapping
freeze-thaw cycles so you’'ll always get great results.
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Each One Shot™ Kit includes 20 x 50 ul aliquots of competent cells,
BME, SOC medium, and a control plasmid.

Choose the Right Strain. One Shot™ Chemically Competent
Cells are the most convenient, efficient way to trans-
form. And with seven strains to choose from, there’s
sure to be one that’s right for your needs. To find out
more about One Shot™ Cells, give Invitrogen a call today.
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COVER A fruit fly tethered to a fine steel wire demonstrates the
large stroke amplitude (160 degrees) and high stroke frequency (200
hertz) typical of small insects. Conventional steady-state aerody-
namic theory fails to explain how insects generate enough force to
remain airborne. Studies using robotic models of flapping wings have
begun to uncover the unsteady mechanisms that insects use to fly
and maneuver. [Image: Michael Springer/Gamma Liaison]
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No matter in which direction your research takes
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BALANCING BLOOD VESSELS

Solid tumors need a blood supply in
order to grow. Conventional models
suggest that most tumors initially
grow as avascular masses that induce
growth of new blood vessels once
they reach about 1 millimeter in size.
Holash et al. (p. 1994) show that, at
least for some tumors, early events in
tumor angiogenesis may be more

complex. Experimentally induced tu-
mors in rodents (C6 gliomas) initially
grew by “"coopting” preexisting blood
vessels from the surrounding tissue.
Surprisingly, these coopted vessels
then regressed (which resulted in tran-
sient tumor regression, only to be re-
placed by newly made vessels that fa-
cilitated tumor growth. The expression
patterns of anti-angiogenic angiopoi-
etin-2 and pro-angiogenic vascular en-
dothelial growth factor suggest that
these proteins are involved in a critical
balancing act that helps determine
whether a tumor successfully estab-
lishes itself in the host.

MAINTAINING THEIR BOUNCE
A rubber ball game has been played in
Mesoamerica since at least 1600 B.C., and
ancient figurines as well as bands used to
hold together tools, such as axes, were al-
so made of rubber. Historical records not-
ed the superior elastic properties of the
Mesoamerican rubber, which gave the
balls their bounce and other artifacts their
formability. Hosler et al. (p. 1988; see the
news story by Stokstad) studied the mod-
ern latex processing methods of workers
in Escuintla, Mexico, and compared the

www.sciencemag.org SCIENCE VOL 284

mechanical and chemical properties of
modern unprocessed and processed latex
with ancient rubber (processed latex). Af-
ter the sticky latex is extracted from the
Castilla elastica tree, it is mixed with the
juice from morning glory vine (lpomoea
alba). The addition of the morning glory
vine gives the latex its enhanced elasticity
and formability.

FLOATING ELECTRONS FOR

QUANTUM COMPUTERS
Quantum computers offer the possibility
of solving highly complex problems that
cannot be solved with classical comput-
ers. The development of these computers
is hindered, however, by the lack of physi-
cal systems suitable for their implemen-
tation. Ideally, a system should consist of
a large number (>108) of interacting par-
ticles (or qubits), whose states can be
readily manipulated. Platzman and Dyk-
man (p. 1967) propose a system that
consists of two-dimensional arrays of
electrons (>102 per square centimeter)
floating on superfluid liquid helium and
discuss how the interacting qubits could
be manipulated and read out.

OLD LEAVES IN THE
CO, RECORD

Ice core records have shown that atmo-
spheric carbon dioxide (CO,) concentra-
tions increased abruptly during major
deglaciations and decreased during glacia-
tions; however, it has been difficult to ob-
tain comparable records at lower lati-
tudes. Wagner et al. (p. 1971) now present
a detailed CO, record from the beginning
of the Holocene based on stomatal fre-
quency signatures in fossil birch leaves
preserved in a bog in the Netherlands. The
data reveal that CO, dropped even during
a short-lived cooling event in the begin-
ning of the Holocene known as the Prebo-
real Oscillation (~11,000 years ago), and
may indicate that early Holocene CO,
concentrations may have exceeded
“preindustrial” values.

DO NOT DISTURB
Researchers have observed not only in-
creasing annual average atmospheric car-
bon dioxide (CO,) concentrations but also
an increased seasonal amplitude of CO,
concentrations at high latitudes. Explana-
tions for this trend have been hard to ver-
ify. Zimov et al. (p. 1973) have monitored
the seasonal amplitude of carbon ex-
change over disturbed and undisturbed
sites in forest tundra in northeast Siberia

and found that disturbed sites show a
much higher CO, amplitude than undis-
turbed ones. Increased disturbance, for ex-
ample, through fire and grazing, which re-
sults in species replacements, may ac-
count for the observed seasonal ampli-
tude effects.

THIS WON'T HURT A BIT...

It is normal to experience pain as well as
the uneasiness associated with the ex-
pectation of painful sensations. Ploghaus
et al. (p. 1979) have applied functional
magnetic resonance imaging to study the
parts of the brain that are involved in
these feelings. They describe a clear dis-
sociation between the anticipation of
pain and the experience of pain itself.
Discrete areas in the brain, such as in the
prefrontal cortex, the insula, and the
cerebellum, are activated by anticipation
of pain, whereas discrete but nearby loca-
tions mediate the actual pain experience.
These findings may help us to better un-
derstand and treat a number of clinical
pain syndromes.

THE BUZZ ON FLY FLIGHT

How do flies fly? Although steady states
have proven amenable to theoretic and
analytic approaches both in aerodynam-
ics and enzyme kinetics, the regime of
non-steady state behavior is miserly with
its secrets. Dickinson et al. (p. 1954; see
the cover and the Perspective by Dudley)
have built a large-scale model of the
wings of Drosophila and analyzed the
forces generated in flight. They confirm
that “delayed stall” is responsible for pro-
ducing lift during the translational por-
tion of the wing stroke. At the end of
each half-stroke, when the direction of
the wing reverses, they find that two ro-
tational mechanisms, "Magnus effect”
and “wake capture,” operate synergistical-
ly to provide large lift transients.

ANOXIC ENERGY PATHWAYS
Oxidative phosphorylation uses the ener-
gy derived from the sequential transfer of
electrons to pump protons across the mi-
tochondrial inner membrane; this proton
gradient is then used to synthesize adeno-
sine triphosphate. Five integral membrane
enzyme complexes participate in this pro-
cess; the crystal structures of two of these
(complexes Il and 1V) and much of a third
(complex V) have been determined in re-
cent years. Iverson et al. (p. 1961; see the
Perspective by Hederstedt) present the 3.3
angstrom structure of fumarate reductase,

CONTINUED ON PAGE 1891

18 JUNE 1999

1889



Within budget. Without compromise.

Now available with

Max MobEe

Faster ramping and
higher sample volume.

o /
Exceptional value  *

Small footprint
(1.3 square feet of
bench space)

,-—"";. 3

Interchangeable

sample blocks

Fast, uniform
heating and cooling

Easy, intuitive
programming

Call
1-800-345-5224

to order

Circle No. 18 on Readers’ Service Card

The New GeneAmp®
PCR System 9700

Until now, deciding on the best thermal cycler
for your lab often meant choosing between
superior performance and affordability.

Not any more.

Because now, there’s an entirely new
thermal cycler that gives you more of what
you're looking for.

That thermal cycler is the GeneAmp®

PCR System 9700.

The GeneAmp PCR System 9700 com-
bines the proven quality and reliability
of the GeneAmp PCR System 9600
with unprecedented performance,
the versatility of interchangeable
sample blocks and a graphical
user interface that streamlines
operation.
But perhaps the most
attractive feature of the
GeneAmp PCR System
9700 is that it packs all
of this into one com-
pact instrument that
fits easily on your
lab bench—and into
your budget.

Find out how the
GeneAmp PCR System
9700 makes choosing
the right thermal cycler easier
than ever. In the U.S., call PE Applied
Biosystems at 1-800-345-5224. Outside the U.S.,
contact your local sales representative. Or visit
us on the Internet at www.thermalcycler.com.

~E Applied Biosystems

Europe Langen, Germany Tel: 49 (0)6103 708 301 Fax: 49 (0)6103 708 310
Japan Tokyo, Japan Tel: (047) 380-8500 Fax: (047) 380-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: 1800 033 747 Fax: 61 3 9212-8502

Perkin-Elmer PCR reagents are developed —\
and manufactured by Roche Molecular Systems, Inc., < Roche »
Branchburg, New Jersey, U.S.A

= The PCR process is covered by patents owned by Hoffmann-La Roche, Inc.
l 5 0 and F Hoffmann-La Roche Ltd. Perkin-Eimer is a registered trademark and
RIVVIVN  PE Applied Biosystems, PE, and Applied Biosystems are trademarks of The
Perkin-Eimer Corporation. GeneAmp is a registered trademark of Roche
Molecular Systems, inc. PE Applied Biosystems products are developed and produced
under the quality requirements of IS0 9000.



an enzyme that is homologous in primary
structure and in mechanism to succinate
dehydrogenase (complex Il) and that cat-
alyzes the terminal electron-transfer step
in anaerobic respiration. The four subunits
of fumarate reductase bind six redox cen-
ters in an almost linear arrangement from
the electron donor menaquinone to the
flavin moiety that reduces the substrate.
The two quinone binding sites resemble
those found in the bacterial photosynthet-
ic reaction centers but are instead located
on opposite sides of the membrane in a
fashion similar to those found in cy-
tochrome bc, (complex I1I).

DELIVERING LIVER

In mammals, the liver differentiates from
foregut endoderm after receiving signals
from the adjacent cardiac mesoderm.
Jung et al. (p. 1998) used cultured tissues
from mouse embryos to evaluate the role
of fibroblast growth factors (FGFs) in the
initial specification of cells to become liv-
er and their subsequent morphogenetic
outgrowth. They found that FGF1 and
FGF2 could induce expression of liver-
specific genes, whereas FGF8 (but not
FGF1 and FGF2) promoted outgrowth of
the liver bud. Modified inactive FGF re-
ceptors were used to block signaling from
the cardiac mesoderm. Thus, organ pre-
cursor cells can be cultured and their dif-
ferentiation controlled by adding factors
normally secreted by adjacent tissue in
the embryo.

UNSTICKING THE BUBBLEGUM
MUTANT
Accumulation of very long chain fatty
acids (VLCFAs) in the brain results in a
neurodegenerative disorder in humans
called adrenoleukodystrophy (ALD). Min

and Benzer (p. 1985; see the news story
by Barinaga) describe a new Drosophila
mutant that is characterized by dramatic
dilation of photoreceptor axons (hence,
the name bubblegum) caused by exces-
sive accumulation of VLCFAs. Supple-
menting the diet of bubblegum flies with
glyceryl trioleate oil (one of the compo-
nents of “Lorenzo’s oil,” which was origi-
nally used to treat ALD patients) reduced
VLCFA levels and, when given at the larval
stage, prevented VLCFA accumulation and
neurodegeneration. Although the mutant
proteins in ALD and bubblegum are in-
volved in different steps of the VLCFA-oxi-
dation pathway, bubblegum flies may
prove a valuable tool for screening new
drugs to treat this incurable disease.

TAILORING CARBOHYDRATE
SYNTHESIS

Complex carbohydrates serve a great va-
riety of functions in biological systems,
from forming the structural foundations
for plant cell walls to specifying blood
group identity. One type, the hemicellu-
loses, interweaves with cellulose mi-
crofibrils to form the plant cell wall. The
identity of the terminal sugar residue af-
fects the biochemical properties of the
hemicellulose and thus the physical char-
acteristics of the cell wall. Perrin et al. (p.
1976) cloned from Arabidopsis a xyloglu-
can fucosyltransferase, the enzyme re-
sponsible for adding a terminal fucosyl
residue on the principal hemicellulose of
dicotyledonous plants. Identification of
this enzyme may allow many of the oth-
er highly specific enzymes that direct
carbohydrate synthesis in plants to be
isolated and may eventually lead to di-
rected manipulation of complex carbo-
hydrate structures.

TECHNICAL COMMENT SUMMARIES

Wind and Climate
on Mars

www.sciencemag.org/cgi/content/fulU284/54227‘1’f

The full text of these comments can be

M. P. Golombek (Perspectives, 5 March 1999, p. 1470) found that the data from several
missions to Mars support the idea that Mars once had a “warmer and wetter environ-
ment with vastly different erosion rates” and that much of the landscape has “changed
little from when it was created by catastrophic floods some 1.8 to 3.5 billion years ago.”

C. B. Leovy comments that “Golombek’s estimate of erosion rate, based on the as-
sumption of constancy of the wind regime over several billion years, should be scaled
upward by a factor of at least 10°” and that “wind modification of the surface has prob-
ably been much more important, and modification by flowing water may have been cor-
respondingly less important, than Golombek infers.”

In response, Golombek agrees that there are “uncertainties in deriving quantitative
erosion rates from landed surface views of a planet,” but maintains that significant
wind-related erosion on Mars is “basically incompatible with the observed suite of ero-
sional forms and the estimated rate of erosion for these ancient terrains.”

www.sciencemag.org SCIENCE VOL 284 18 JUNE 1999

new speed in

His-T0g

purification

His-Bind Quick

metal chelation resin

—Go from crude lysate to
purified protein in as little as 5
minutes. Using Novagen's Vacuum
Manifold, process up to 12 samples
simultaneously.

—Nickel charged
matrix for maximum convenience

and consistent performance.

—Three medium-
sized choices for larger loads and
higher yields® than spin columns.

—ILow cost for single use,
high reproducibility and less fuss.

Protein capacities are 5.0, 2.0 and (.5

milligrams for the products shown above.

800.326.7319

www.novagen.com

Circle No. 35 on Readers’ Service Card




AG

Genomic Services

Many companies
promise you solutions.

We guarantee
the successtul
solutions that
you expect!

WV MWGAG
Arns BIOTECH
Your partner in Genomic Science!

;mm| E vmmﬂsl Undo| e

MMMV ’E
-

10220 10230 10240 | 1032

ioad b 3 - ~ = -
2 TEERY ﬂ A !\ m—w 1| 77 ||CATCGTE=! f\ A AWM gl
ot e e : W o .$ e
= = il i \ ! vi - il Al AV AN A A _f'f\v«; A AN A AN A n
FE o= E : 2 2R - e T F V™ WYV VY VY T Y M 'L‘iL‘iLl‘ﬂ' Y
e e -;;7,m1crm ", U ._l ¢ i) e 4 =
L] — =

JLUT2(#530) Length:1053(1068) Vector:unknowm Clone:20k12 Chemistry:primer Primer:unknovm

GERMANY

W‘A"A' H ANZINGER STRASSE 7  TEL.: 0 80 92/82 89-0
. mwg -blOl'eCh.Com D-85560 EBERSBERG  FAX: 080 92/2 10 84

E-MAIL: info@mwgdna.com



-a s s

Genomic Services 14411

Clone Handling

and Mapping:

% preparation of PAC &
BAC libraries

% shot gun libraries

% cDNA and SAGE libraries

High Throughput
Sequencing
MWG-BIOTECH's high
throughput sequencing facili-
ties in Europe and the US
generate up to 10 Mb of
finished data per month.

Custom Sequencing
MWG-BIOTECH provides
fast and professional sequen-
cing service for all kinds of
DNA samples.

W MWGAG
ARAA BIOTECH
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Working for the future!

From Single Reads to Genomes -
just professional solutions!

Perfect Service - for all your needs §

Microarrays

As a supplier of microarray
spotters and readers MWG-
BIOTECH designs individual
microarrays according to
customer needs.

Bioinformatics

MWG-BIOTECH has the

personnel and expertise to

deliver state-of-the-art

bioinformatics

Services including:

+» annoftation,

< target validation

% compilation of customer
defined databases
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High purified

Oligonucleotides

HPSF and PSF Technologies,

developed and exclusively

performed by MWG-BIOTECH.

% recommended and
approved by leading
producers of mass
spectrometers

% purified under complete
salt free conditions!

% Capacity of 10.000
oligos a day!

% certified synthesis report

with implemented MALDI-

TOF MS spectrum

adjusted in concentration

P o
e o

delivery in microplate
formates available
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Convenient One-Stop Shopping

Buy online at Chemdex.com

The Chemdex Marketplace is the best way to
buy biological and chemical reagents online.
We are adding lab supplies, instruments, and
equipment to create a convenient one-stop
source for all your laboratory needs.

When you purchase online with Chemdex,
you can:

® Buy from the suppliers you know and trust

e Find what you need quickly with our
precision search engine

* Order from multiple suppliers with one
electronic order form

* Rely on world-class customer service

Visit the Chemdex Marketplace
today at www.chemdex.com.

I” Custom Procurement Solutions

Streamline your purchasing

Chemdex procurement solutions go far
beyond our Web site. Our e-commerce
technology can be integrated into your
company’s current systems and customized
to match your existing business rules.

Chemdex procurement solutions feature:

e Custom pricing and catalog views

* Electronic requisition routing and approval
e Summary billing and consolidated reporting

Let Chemdex streamline your organization’s
purchasing process so you can focus on what’s
important — research and development.

To learn more about our custom
procurement solutions,
call 1-888-810-4732 or
e-mail enterprise@chemdex.com.

Chemdex

Accelerating Science

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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The ulfimate weapon against airbormne pathogens ... Biosafely Cabiriéts from Forma.

Unit design ensures maximum protection for lab Vortex Channels, located at euqh me Of fhe front mtclke
personnel, products and the environment. grille, create high velocity aifi lhe cdmers to inhibit me
escape of particulates from the cdbmef work grea.

HEPA filtration rated at 99.99% efticient for 0.3 micron R
parficulates. Contact Forma Scijentific for detailed mformahon on
our full line ol:Bi!Rxglcal Safety Cabinets.

Hinged or sliding window design with 1/4" thick 5
laminated safety glass increases operator protection. g
Blower and motor combination with variable speed NI af M Poagon Swee e
controller automatically compensates for filter loading

nd vonage fluctuations.

g..ldw-aperahng dBA ensures, guietworkgonditions for , o g
improved operator comtort [NEW'IZOO S"Oiiq's'Mo els}. %" Box 649 - Mariefta, OH 45750 - 740-373-4763
: USA and Canada 800:5848+3080 - Fax: 740-373-6770

Easily accessible front-mounted control panel x " International Distributors Worldwide

An ISO 9001 Company
Heavy-gauge stainless steel work tray and interior _ hitp://www.forma.com
feature radiused corners for improved clecming. 3

Sl Forma Scientific is a subsidiary of ThermoQuest Corporation,
Guaranteed compliance with NSF Standcu‘d #49 A" * V%, @ public subsidiary of Thermo Instrument Systems Inc.,
1200 Series Models are CSA Certified qnd uL Llsied IR SR a Thermo Electron Company.




...Eradicate pathogens

in human plasma

N

INACTIVATION REMOVAL
TECHNOLOG!ES TECHNOLOGIES

Request for Proposals

The Consortium for Plasma Science requests proposals for
Fredrick A. Dombrose, Ph.D. innovative methods that:

CONTACT:

Executive Director » eradicate non-enveloped viruses in whole human plasma
5925 Carnegie Blvd., « retain the biofunctionality of the plasma proteins
Suite 500 * are effective, safe and practical.

Charlotte, NC 28209 U.S.A. Proposals may be submitted at any time, and will be evaluated
Phone: 704.571.4070 on both technical merit and the business case.

Fax: 704.571.4071

E-mail: fdcps@aol.com oo consortium ror
Web: www.plasmaconsortium.com Plasma SCIE“CE., Llc
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ransduction Laboratories
and PharMingen...

Apoptosis
Cancer Research
Cell Cycle Regulation
Signal Transduction

- Neuroscience

Flow Cytometry
Immunoblotting
Immunohistochemistry
...team together to provide the most complete offering of cell biology reagents for . S e
e g . I e the most complete offering of cell biology reagents for the Immunoprecipitation
research community. i
As Becton Dickinson companies, we remain committed to providing innovative and Antibodies
quality reagents and service for researchers worldwide. Custom Services
Peptides
Kits
Panels

[o place an order for both Transduction Laboratories and PharMingen products, please call
1-800-848-6227 in the United States. Outside of the U.S., please contact your local Becton
Dickinson/PharMingen representative for further information. Screening Services

Transduction Laboratories

\ Becton Dickinson Comparny PharMingon

Tel 606-259-155 Tel 619-812-8800
Fax 606-259-1413 Fax 619-812-8888
http://www.translab.com

nttp://www.pharmingen.com \ Becton Dickin
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Background picture: Electron cloud of a DNA- and protein complex

Take the easy way out!

Eppendorf has once again come up with the goods: The two-part In short, the ultra-fine Eppendorf Centrifugal Filter Tube mini
Centrifugal Filter Tube system for time-saving and efficient system makes your day in the lab simply perfect.
concentration, purification, desalting and rebuffering of samples.

Maximum efficiency: The invertible filter inserts ensure the
highest possible sample yield and are available with six different
membrane types for cut-off sizes of 4, 10, 30 and 100 kD as well
as 0.22 ym and 0.45 pym.

Unbeatable results: Thanks to the defined retention volume,
300-fold concentrations are possible with no problem whatsoever.
And the special PES (polyethersulfone) membranes guarantee low
protein- and nucleic acid binding.

Immortality: A built-in “deadstop” prevents the concentrated
sample from drying out completely. Safety is also assured by the
Safe-Lock mechanism for 0.5 ml tubes.

IDEAL FOR
New advantage: The tubes are tailored perfectly to the

Eppendorf centrifuge program. Just two parts, but enough for
optimal handling convenience.
@ Three sizes for max. sample volumes of 0.5 ml, 4.0 ml and 15 mi
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eppendorf

In touch with life

eppendorf® is a registered trademark.

Eppendorf - Netheler — Hinz GmbH - 22331 Hamburg - Germany - Life Science Application-Hotline: +49 180-3666 789 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: http://www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-845-3050 or 516-334-7500 - Fax 516-334-7508
e-mail: info@brinkmann.com - website: www.brinkmann.com



Pump Up vour

with

Heterologous gene expression often results in relatively low
expression levels. This can be caused by rare codons or by other
deleterious sequences in the transcribed region of your gene. Operon’s
gene synthesis service, GeneOp™, can lessen these problems and

Western Blot of a PAGE Gel

Gene Expression

Codon Native MW
Optimized Gene standards
- -34
-27.3
= KD

The heterologous protein is a bacterial protease being expressed
in plant cells, using the Duet™ expression system,
Applied Phytologics, West Sacramento, CA. In this example,
the codon-optimized gene is expressed at aimost 1000-fold
greater levels than the native gene.

'™ by Operon

GeneOp™ Gene Synthesis Prices

(In a standard cloning vector with full DNA sequence verification)

elevate your gene expression levels. SERVICE TYPE SHIPPING PRICE PER BASE PAIR
GeneOp™ hel ou redesi to eliminate rare codons,
N P 1eips you recesign your gene Rush 20 days or less $15.00
utilize optimal codons, alter secondary structure and remove mRNA
destabilizing sequences. These changes can make your protein Fast 21-30 days $12.00
roduction more cost effective. We also will assist you in designin
p Y R gning Standard 31-40 days $9.00
regulatory DNA sequences, such as promoters and terminators, to be
synthesized. As a matter of fact, we can synthesize any DNA sequence Economy 41-60 days $6.00

from 100 to 15,000bp. Operon is now
offering even faster turn-around

ADDITIONAL CUSTOM SERVICES

times and lower prices on its gene ( > ) 2‘ >w
synthesis service. As always, the —

sequence accuracy is uncon- UPE“NTE(“'ULDG'ES

ditionally guaranteed. So let GeneOp™ m

pump up your gene expression.

« FREE codon optimization or secondary structure removal

« Sequence lengths from 100bp to 15,000 bp.

World’s Leading Supplier of Synthetic DNA

1000 Atlantic Avenue, Suite 108 Alameda, CA 94501

Phone: 800-688-2248 510-865-8644 Fax: 510-865-5255 Internet: dna@operon.com http://www.operon.com
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The number of animal rooms required can be
reduced from eight to two based on a plan of five
racks per room.

With One Rack, you can house more rodents in less
space, while meeting interior cage height and floor
space requirements.

In addition, our environmental control system
supplies HEPA filtered air into the cage and intro-
duces a clear plastic canopy that functions as a hood,
capturing air exiting the cage through the filter top.
The cage is secured in the rack by a manual lock
that provides visual indication the cage is secure.

One Cage™ and See-Through” System

Lab Products also provides See-Through Racks featur-
ing the One Cage and house up to 84 units per rack.

k System

Space Required with New One Rack

Each cage is suspended from a perforated shelf that
serves as a cage cover. These mobile units are
ideally suited for various biomedical research studies
including toxicology, breeding and many others.
With the new One Cage, our See-Through systems
have become more flexible than ever.

Enjoy the flexibility to meet your changing needs
with the incredible increase in animal space One
Rack can provide. And rack up one more innovation
from Lab Products — the One Rack, a cost-efficient,
space-efficient, time-efficient answer to universal

housing for all species of rodents.
lab iInc
a company

Lab Products, Inc. ¢ 742 Sussex Avenue, P.O. Box 639, Seaford, DE 19973
302.628.4300 « 800.526.0469 « FAX 302.628.4309 < www.labproductsinc.com

=T es

One Cage, One Rack, See-Through and Micro-lsolator SP are trademarks of Lab Products. Inc. Patents pending. © Bio Medic Corporation 1999. Made in USA.
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PSF® -pure Oligos

The new standard for Genomic Applications

Puriﬁed PSF-Technology enables purification of oligonucleotides
under complete salt free conditions making any desalting
Salt Free process redundant. Oligo processing is fully automated

Fast Delivered

and therefore delivery ist very fast. Each oligo is documented
by MALDI-TOF mass spectrometric analysis, which is

can be produced. Microplate formatis also available.

High Throughput

A AG * No setup feel
_‘ BI CH Price is valid for oligos ordered in 0,01umol synthesis scale (Length <30mer) + tax + delivery.
Guaranteed amount: 3 OD. Offer valid from 01.07.99 o 31.08.99.

Germany USA UK France

Anzinger Str. 7 4170 Mendenhall Waterside House 14; avenue du québec

D-85560 Ebersberg QOaks Parkway, Suite 160 Peartree Bridge SILC 613

Tel.: +49(0)8092-82890 High Point, NC 27265 Milton Keynes, Mké 3BY F-91045 Courtaboeuf Cedex

Fax: +49(0)8092-21084 Tel.; +01 (336) 812 9995 Tel.: +44 (01908247700 Tel.: +33 (1)69592050

E-mail: info@mwgdna.com Fax: +01 (336) 812 9983 Fax: +44 (01908)247724 Fax: +33 (1)69592055
E-mail: info@mwgbiotech.com E-mail: info@mwg.co.uk E-mail: info@mwg-biotech.fr
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Switzerland

Grabenackerstr-. 11

CH-4142 Muinchenstein

Tel.: +41 (061) 4160616

Fax: +41 (061) 4160619
E-mail: mwgbiotech@magnet.ch




take
the chase

out of your
chemical
purchasing

EASY ON-LINE ORDERING

The Sigma-Aldrich PipeLine™ eCommerce
system offers simple, on-line access

to over 200,000 products from the
Sigma-Aldrich brands: Sigma, Aldrich,
Fluka, Supelco and Riedel-de Haén.
Now you can place multi-brand orders
for biochemicals, chemicals, equipment
and laboratory supplies from all of

our brands in a single transaction.

FIND WHAT YOU NEED FAST

With eight different ways to search,
including product name, product number,
CAS number, molecular formula and
structure, pinpointing products is a snap.

Stop the chase and log on today.
It will make your job easier.
www.sigma-aldrich.com
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A TOTAL INFORMATION RESOURCE

Because we are a manufacturer, we offer
not only quality products but the technical
knowledge and support to back them up.

* Over 90,000 on-line MSDS’s

* Over 2 million on-line Certificates
of Analysis

* Thousands of data sheets and
technical bulletins

By

SIGMA-ALDRICH

3050 Spruce Street, St. Louis, MO 63103 « 800-521-8956 or 314-771-5765
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Now,the
company

that
revolutionized
DNA

sequencing BEEEEE-EEERN-NRE-Ne

a revolutionary

In the 80’s, United States Biochemical Corporation made DNA sequencing history with
the introduction of Sequenase™ Now we’re making history again with the introduction of a
new company — USB™ And we’re introducing a way of doing business that focuses on
delivering truly personalized customer service. Unsurpassed biochemical and molecular
biology expertise. Premier products. And absolute attention to quality in every respect.
We invite you to learn more about USB and our line of manual DNA sequencing systems,
ultrapure biochemicals and superior molecular biology enzymes. Visit us at www.usbweb.com.
Or call 1-800-321-9322. USB. We believe it's time for a great small biotech company.
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©1999 USB Corporation. Sequenase is
a trademark of Amersham Pharmacia
Biotech Limited or its subsidiaries

Susb

Rediscover the chemistry™



We’'ve bottled confidence.

GIBCO BRL Products and Services
for Cell Culture.

LIFE@TECI—NOLOGIES,,

@ More Technical Information

24 wwwlifetech.com Producer of GiBco BRL® Products
U.S. Academic and Government Orders/TECH-LINE™: (800) 828-6686 These products are for laboratory research use only and are not intended for human or animal diagnostic,
U.S. Industrial Orders/TECH-LINE: (800) 874-4226 therapeutic, or clinical uses, unless otherwise stated. ©1998 Life Technologies, Inc. 98-09CRE
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the best way to order oligos in large volume

Order as few as 24 oligos Your-Way
and IDT will load them any way you wish,
including these standard options:

Plate wells loaded with 100% of the synthesis yield

Plate wells loaded with a fixed quantity of oligo

Fixed quantity per well with remainder of yield in labeled tubes.

Forward and reverse primers in fixed amounts loaded
together in wells.

Forward and reverse primers in fixed amounts loaded
together in wells with the remainder of yield in labeled tubes.

Duplicate custom plates

)\
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96-WELL PLATES

INTRODUCING

Your-Way 96-Well Plates
Custom Loaded with Your
Oligos and Shipped in 2-5 Days
...Only from IDT

We’ll Load Your Plate Your-Way

IDT’s Your-Way 96-well plates are customized to
best meet your research needs. Single oligos or a
mixture of forward and reverse primers can be loaded
into each well exactly the way you want it.

We’ll Set Up the Concentration Your-Way
A fixed quantity of oligo can be supplied in each well,
measured in ODs, nanomoles or micrograms.

We’ll Do the Documentation Your-Way
Your order will come with a specification sheet
tailored to your needs, in printed form, on a diskette
or as an e-mail attachment in a spreadsheet file.

Each Time You Order Your-Way,
You Save Time and Money

CALL OR CLICK TODAY
: For Details & Pricing:
§ 1-800-328-2661

Torae® st | % www.idtdna.com

Rl O

INTEGRATED DNA TECHNOLOGIES, INC.
1710 Commercial Park, Coralville, IA 52241
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LightCycler

REALTIME ONLINE PCR

P
Power on

Cycllng

LightCycler

PCR perfected!

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
log-linear PCR phase
* Mutation detection with continuous
monitoring of hybridization kinetics Internet: hitp://biochem.roche.com/lightcycler




Introducing the new TR717 Microplate

from Tropix. Now you can enhance your efforts with SENSITIVE.
ultrasensitive detection of bioanalytes from the leader Achieve low zeptomole* detection levels
with advanced digital photon counting.

in luminescence. Only Tropix brings you a full line of FLEXIBLE.

matched luminescent reagents, assays and instrumentation  Command a unique constellation of features
for superior versatility in applications
designed for optimal performance in your lab. and protocol design.
= Read 96- or 384-well plates

* Detect wide range of analyte concentration
(>7 decades)

= High functionality with or without external PC
* Programmable reagent dispensers available

* Robotics-compatible

* Temperature control option

To request a free TR717 Luminometer brochure
or to learn more about Tropix reagents and
systems, call 1- 800-542-2369.

TROPIX PE APPLIED BIOSYSTEMS

47 Wiggins Avenue USA Canada Latin America PE Applled BIOSyStemS

Bedford, Massachusetts 01730 Foster City, CA Mississauga, Ontario Mexico City, Mexico

USA Tel: 800-345-5224 Tel: 800-668-6913 Tel: 52-5-651-7077

Tel:781-271-0045 650-570-6667 905-821-8183 Fax: 52-5-593-6223

800-542-2369 Fax:650-638-5884 Fax:905-821-8246

Fax: 781-275-8581 Australia

E-mail: info@tropix.com Europe Japan Victoria
Langen, Germany Chiba Tel: (03) 9212-8585
Tel: 49 6103 708 301 Tel: (0473) 80-8500 Fax: (03) 9212-8502 Tropix is o registered trademark and TR717 is a trademark of Tropix, Inc
Fax: 49 6103 708 310 Fax: (0473) 80-8505 PE Applied Biosystems is a trademark of the Perkin-Elmer Corporation.

*(107)
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BIORAD | Bio-Rad

Laboratories

Life Science
Group

Website v com U.S, (800) 4BIORAD Australia 02 9914 2800 Austria (01)-877 89 01 Belgium 09-385 5

China 86-10 571 Denmark 45 39 17 95 47 Finland 358 (0)3 804 2200 France 01 43 90 46 90

Hong Kong 789-3300 India {91-117) 4 103 Israel 039574 Italy 39-02-216091 Japan 03

Latin America 305-89« 50 The Netherlands 8-540666 New Zealand 64-5-4

Russia 7 095 979 i 77 Spain 34-31-861 5 Sweden 46 (0i8-55 51 27 00 Switzerland 01-809 55 55

United Kingdom 0800-




Be First - Go Custom!

~Custom _. &Antibody Services
Join the many researchers who have successfully published first with novel reagents from QCB

- Thousands of satisfied customers in 30 countries

- No hidden costs - Easy order pricing structure
- In-house expertise in organic chemistry, immunology, biochemistry & signal transduction

Peptide Services Include: Antibody Protocols Include:

Free HPLC and Mass Spec. analysis Technical assistance in choosing optimal peptide sequences
Free N-terminal acetylation and C-terminal amidation All peptide work (up to 18 AA’s) + 4-8 mg of purified peptide
Scales from milligrams to >10 grams HPLC purification to >90% and Mass Spec analysis

ELISA titers of >1:15,000

Options include: purification to 98+%, phosphopeptides, biotinylation,

dyes, fatty acylation, cyclic peptides, etc. Options include: Affinity purification and phosphorylation state specific

antibody protocols

<ﬁ>- gggﬁgg For research use only.

BioSource International, Inc. Fax: (805) 987-3385
1-800-242-0607 Order on-line at www.qch.com e-mail: peptide@qch.com

BioSource Europe S.A. Tel: +32-67 88 99 00 * BioSource Deutschland GmbH Tel: +49-2102 742 7600 * BioSource Netherlands B.V. Tel: +31-76-501 4824
AUSTRALIA +61 7 3352 6100 » AUSTRIA +431801 25 256 » CANADA 514 733-1900 * CHILE 56 2 209 6770 « DENMARK +45.86/10.10.55 « EGYPT +202/348.0997
FINLAND +358/3 682 2758 » FRANCE +33.1/42.53.14.53 » GREECE +30 1 52 81 900 « HUNGARY +420/5.745.736 + INDIA +91/80 646 820 # ISRAEL +972/3.934 99 22 » ITALY +39 02 26 28 91
JAPAN +81 3 5645 2751 » MEXICO +525/519 3463 » NEW ZEALAND +64.9/573.0770 « NORWAY +47/22 200 137 » POLAND +48.22/779.8350 » SOUTH AFRICA +27.11/793.6790 » SPAIN +34 3 435 36 01
SWEDEN +46.8/625.1850 * SWITZERLAND +041/420.96.36 * TAIWAN 886 2 2695 9990 = TURKEY +90 (312) 342 4130 » UNITED KINGDOM +44.1/923 241 515
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