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with genome systems™=
library screening services

Get an 85-100kb, 120+kb,or 1,000kb
Genomic Clone In a Matter of Days from
Genome Systems Inc.

The Only Company
That Makes the Libraries It Screens.

You provide us with your DNA probe or PCR’
primers and we will screen our multi-hit, high
molecular weight genomic libraries and isolate
P1, PAC, BAC, YAC or Fosmid clones that
contain your target sequence.

Within an average of eight to ten working
days, we will send you the clones obtained
using your probe.

If you prefer, you may obtain clones by
performing your own library screening with our
“Down-To-The-Well™” PCRable DNA pools or
high-density colony filters.

GenomeSystemsinc™
8620 Pennell Drive
St. Louis, Missouri 63114-9823

Voice: 800. 430. 0030 or 314. 692. 0033
FAX: 314. 692. 0044
email: Genome@MO.net

World Wide Web:
http://www.genomesystems.com

France: Appel gratuit, 0590. 2104

Library screening services awvailable

® BAC Libraries:
Human, Mouse ES-129/SvdJ, Mouse C57BL/6,
" Corn B73, &4 Fugu Fish, i Halo Bacteria,
Mosquito, ¥y Ustilago, Zebrafish

e PAC Libraries:
Human, Zebrafish

e YAC Libraries;
Human Ceph Mega YAC, Mouse Super Pool,
Zebrafish

e P1 Libraries:
Human, Mouse ES-129 for knoc‘kouts, Mouse
RIll Library, Rat, Drosophila Melanogaster

e Fosmid Libraries:
C. elegans and C. briggsea

Our services also include;
e IMAGE human, and mouse cDNA clones.

e Custom gene knockout services.

s Matched 129/SvJ mouse BAC library and
129/SvJ ES cells.

e Custom robotic picking and spotting

Other P1 or PAC/BAC'™ services indlude:
* DNA Preparation

¢ DNA Insert End Sequencing

¢ DNA Insert Orientation

¢ DNA Subcloning

Circle No. 33 on Readers’ Service Card

Germany: Rufen sie uns an zum ortstarif, 0130. 81. 9081

UK: Call us free on, 0800. 89. 3733

1. The PCR process is covered by patents owned by Hoffman-La Roche.



PCR-Script Cloning Kits

With the TIA cloning method
you need a crystal ball

to foresee your results Eliminate the

guesswork with
PCR-Script cloning
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PCR-Script method T/A method

PCR-Script Vectors
Eliminate the Inconsistency
of PCR Cloning

PCR-Script cloning excels with high fidelity enzymes...
T/A cloning method fails!

PCR-Script has consistent performance with Taq...
T/A cloning method is variable!

PCR-Script cloning work with all PCR enzymes...
T/A cloning method does not!

Circle No. 42 on Readers" Service Card




The Importance of Choice

INTRODUCING J{&1 NEW
HIGH-SENSITIVITY
RENAISSANCE® | _ ABELING
KITS AND DETECTION
SUBSTRATES

Specifically designed for nonradioactive detection of DNA and RNA using
chemiluminescence and chromogenic methods, the Renaissance line of
easy-to-use kits and substrates brings an unbeatable combination of sensitivity,
reliability, and choice to your laboratory.

e for Yourself — S rior 7 in Short Exposure Time

Figure 1. Colonies were screened for the TGF- B1 gene
with a fluorescein-labeled oligonucleotide probe and
Enhanced Luminol. This film demonstrates results obtained

e o using the Renaissance 3- End Labeling Fluorescein Kit with
Antifluorescein-HRP (NEL823) and the detection substrate

® el Enhanced Luminol (NEL201). Discs were exposed to
Reflection film for 15 minutes.

L ] [ ]

Figure 2. Mouse B-actin was detected using a fiuores-
cein-labeled ssRNA probe and ready-to-use CDP-Star.
- o This film demonstrates results obtained using Renaissance
RNA Fluorescein Labeling Kit with Antifiuorescein-AP
(NELB33) in conjunction with ready-to-use CDP-Star
(NEL601). Blots were exposed to Refiection film for 5 min-
utes.

Whether your labeling method of choice is Random Priming, Figure 3. The v-Fos gene
Nick Translation, 3"-End Labeling, or RNA Transcription, there is a was delecled in 125 ng of
convenient kit for use with our chemiluminescent or chromogenic blotted mause genomic DNA
substrates. For ultimate flexibility, versions of all kits are available to
make hybridization probes labeled with either fluorescein or biotin
and include either alkaline phosphatase or horseradish peroxidase
conjugates. Once your DNA or RNA probes are labeled, detection is

in less than 5 minutes using

quick and simple on GeneScreen membrane with either ready-to-use
CDP-Star™ or Enhanced Luminol and Reflection™ film or 4CN Plus.

These new labeling kits give you everything you need to label probes in
preparation for in situ hybridization (ISH) applications of Renaissance
Tyramide Signal Amplification (TSA™) — the breakthrough technology
that gives you unprecedented signal amplification that is up to 1000
times greater than conventional methods. And TSA can be used with
both ISH or immunohistochemistry (IHC) techniques.

With Renaissance products, you get the the largest selection anywhere
of nucleic acid labeling and detection products, allowing you the widest
range of choice from a single source. And you get the assurance of know-
ing that product compatibility and system optimization are built in.

Call today to learn more about how Renaissance products provide the
quality and choice you need for your lab. And when you do, ask about

our expanding line of nonradioactive
nucleotide analogs available in a N ® NEN™ Life Science Products
wide range of fluorescein- and biotin- I 01 oco SRl

o

labeled deoxynucleotides, ribonu- L T

51-2121 * 617-482-9593
cleotides, and dideoxynucleotides. y B % i 7
Fax: 617-482-1380

| § | i s Weh: hitp://www.nenlifesci.com

o s

Renaissance is a registered trademark
and NEN and Reflection are trade- . . 2 Email: NEN TECH@WMVX.DNETL.DUPONT.COM
marks of NEN™ Life Science Products, = NEA

E.. du Pont de Nemours and Company.
CDP-Star is a trademark of Tropix Inc.,

............. AP ‘ ) Australia (61) 2- Belgium (02) 7242716

& ’mm an 150 8002 wﬁﬂu we (01) 69825474 « Germany (06172) 872600
Ouaiy System registersd by UL e Italy (02) 25302-481/319 » Japan (81) 3-5421-1354
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€ NEN™ Lils Selonce Products: 1906, . 2.3 Netherlands (078) 6301092 » Switzerland (01)
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foureesecense adj: 1. the result of multi-color
fluorescent imaging using FMBIO II. 2. four-color

fluorescent imaging.

apOpliOcaOtions n : * Mutation Detection
* Genotyping ¢ Differential Display ¢ Agarose Gels
* SDS PAGE ¢ Southerns » Westerns * Microsatellites

adevanetages n : « Sensitive * High Resolution
* High Throughput ¢ Reliable » Robust ¢ Easy To Use
* Wide Dye Capability * Large Scan Area

ineforemaetion n: on the FMBIO Il fluorescent
imaging system, call 1-800-624-6176.

Hitachi Software

QUALITY SOFTWARE SOLUTIONS.

Email g ware hnachi fr

©1997 Hitachi Software Engineering, Ltd. All Rights Reserved. FMBIO 11
are trademarks or regh

Other brand or product names are tradh gist
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Mental illnesses arise from the brain but are expressed in
the mind. Shown is a surface reconstruction of a schizo-
phrenic patient’s brain. The top half shows the internal
anatomy, including ventricular enlargement often seen in
schizophrenia, and the bottom shows the “The Garden of
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Earthly Delights” by Hieronymus Bosch, which suggests
subjective features of the psychotic experience. See the
special section (beginning on page 1579) and editorial
(page 1547). [Image: T. Cizadlo, D. Heckel, G. Harris, N.
Andreasen, lowa MHCRC Image Processing Laboratory]
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DNA Engine with interchangeable Alpha™ blocks. The one mounted on
the cycler has a motorized Power Bonnet™ heated lid; the other Alphas—
both dual and single block models—have manual Hot Bonnet™ heated lids.

Twin Tower In Situ Alpha
Fits DNA Engines & Tetrads

The versatility of the DNA Engine system is
well illustrated by the Twin Tower™ in situ
Alpha. Two new methods of DNA amplifica-
tion—in situ PCR* and PRINS—
have recently come to common
usage, but they usually require
a specialty thermal cycler that
processes only glass slides.

But not with the DNA En-
gine or Tetrad. Instead, a “swappable” dual
block, called the Twin Tower, can be put into
either chassis, and each Alpha cycles 2 x 16
glass slides rapidly, accurately, and precisely.

DNA Engine & Tetrad
Set New Standards
for Thermal Cyclers

UNPARALLELED PERFORMANCE,
PARTICULARLY IN SOFTWARE

Intuitive Programming Especially Easy

Accuracy & Data Export
Needed for Diagnostics

Medicine is on the cusp of a new era when
diagnosis of disease will be based increasingly
upon the analysis of amplified DNA. But the
thermal cyclers that actually do the amplifica-
tion must be of specific and certifiable quality.

The College of American Pathologists and
the NCCLS have chosen to focus upon two
criteria for particular attention: accuracy and the
recording of thermal data from every run. Each
DNA Engine has NIST-traceable & field-veri-
fiable accuracy. Thermal data may be continu-
ously reported via serial or GPIB ports, or sent
to a printer for hard copy, in order to record data.

Tetrads Lead the Charge into Genomics

High-Capacity Yet Compact—Cycler
Holds Four 96 or 384-well Plates

A recent development in biology is an unre-
lenting surge of interest in genomics. Already
increasing knowledge of the human and other
genomes has had major influence upon the
biotech, pharmaceutical, and medical indus-
tries, and Wall Street seems to be betting on
further advances. According to a recent series
of articles in Science (275, 767-782, 7 Feb 97)
the pharmaceutical industry alone has invested
at least $1 billion into genomics companies.

And what is the thermal cycler of choice
among these companies? Why, the MJ RESEARCH

* PCR is covered by patents owned by Hoffmann-La Roche, Inc. & F. Hoff-
mann-La Roche Ltd. Users should obtain license to perform the reaction.

Tetrad cycler with four swappable blocks

Tetrad. This thermal cycler has all the features
of the DNA Engine—and it also offers 4 inde-
pendent blocks in one compact chassis. It fits
easily inside robots, it can be controlled manu-
ally from its keypad or digitally through its
ports, and when fitted with Power Bonnets, it
can be operated without manual intervention.

Circle No. 37 on Readers’ Service Card

WATERTOWN, Mass. — In late 1994, MJ
RESEARCH introduced a revolutionary new line
of thermal cyclers for PCR" and cycle sequenc-
ing. Called the “DNA Engine™ line, this new
design builds upon experience the company had

gained manufacturing its pioneering PTC-100™
and MiniCycler™ instruments. Improvements
included increased speed of ramping, higher
precision and greater accuracy—as well as a
new “swappable” block format. But perhaps
the most significant advances were in the soft-
ware, for these allowed easier user interface and
better thermal control—as well as communica-
tion between cyclers and other digital devices.
The new software was the culmination of
years of effort by engineers Joe Pacatte and
Andrea Wolga. Building upon the intuitive
concepts of PTC-100 software, they managed
to create a powerful new system that allows for
expansion, revision, and network communica-
tions via IEEE-488 or RS-232 ports—features
that would impress any engineer. But they
concentrated their efforts on the needs of users,
creating a whole host of features to allow
smoother functioning in the lab. These include
the ability to store programs in individual fold-
ers, edit one program while another is running,
choose from 3 different methods of thermal
control, and calculate total run time from en-
tered parameters. These and many other soft-
ware features make DNA Engines a joy to use.
Other engineers did their jobs well too. In
particular, the modular design of swappable
blocks (called “Alphas™) allows configuration
for different vessels—96 or 384-well plates,
0.2 or0.5ml tubes, forexample. Lastbutnotleast,
two available sizes of chassis—one holding 1
Alpha and the other 4—allows maximum flex-
ibility in planning, purchase, and expansion.
E-MAIL: SALES@MJR.COM * WEB; WWW.MJR.COM

M] RESEARCH, INC.

Manufacturer of Peltier-effect Thermal Cyclers
149 Grove St. » Watertown, MA 02172 USA

(800) 729-2165 « Fax (617) 923-8080
Distributors Worldwide—Fax, E-mail or Web for List
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|

edited by PHIL SZUROMI

Phonon squeezing
Heisenberg’s Uncertainty Prin-
ciple states that we cannot
know simultaneously the values
of conjugate variables (such as
position and momentum) to
arbitrary accuracy; the product
of their errors must always ex-
ceed a certain value. However,
experiments can be designed
that reduce the error in one
variable below the quantum
limit—"squeezed states” of pho-
tons have been produced for
some time. Garrett et al. (p.
1638; see the news story by
Cleary, p. 1566) have created
a nearly periodic squeezed state
of acoustic-mode phonons
(lattice vibrations) in crystals
of KTaO;. Femtosecond laser
pulses induced counterpropa-
gating phonons that select for a
high density of phonon states.
The variance in atomic dis-
placements as the atoms vibrate
dips below the quantum limit
for half of each cycle.

Borehole baseline
One problem in interpreting
currently observed global warm-
ing is that earlier temperature
records for comparison are
scarce. Harris and Chapman (p.
1618) show that temperature
estimates from boreholes can
provide a baseline that is also
tied to the current observa-
tional record. Data from a bore-
hole and meteorological net-
work in Utah show that tem-
peratures in the 19th century
there were about 0.6°C below
recent mean temperatures.

Sulfur in the core
Determination of the melting
temperature of Earth’s iron
outer core requires a knowledge
of how other elements such as

Off-site transcriptional activation
Activation of transcription requires proteins that bind DNA near
the promoter sequence and recruit RNA polymerase (RNAP) and
others that function at distant sites. Studies of bacterial transcrip-
tion have begun to reveal the importance of protein-protein in-
teractions. Wyman et al. (p. 1658) show that the transcriptional
activator NtrC (nitrogen regulatory protein C) forms large oligo-
mers at a distant DNA enhancer site. The non-DNA-binding
components of these NtrC oligomers are essential for activation,
possibly because they interact with RNAP at the promoter site.
Miller et al. (p. 1655) show that bacteriophage N4SSB (single-
stranded DNA binding protein) activates transcription not
through its DNA binding domain but rather one that binds to
RNAP B'. In a Perspective, Geiduschek (p. 1614) speculates that
NtrC and N4SSB may both reconfigure the RNAP complex into

a transcriptionally competent form.

sulfur can form stable phases
with iron at high temperatures
and pressures. Fei et al. (p.
1621) conducted multianvil
experiments and found an ad-
ditional phase, Fe;S,, near 14
gigapascals. The presence of
Fe;S, suggests that the tempera-
ture of the core may be overes-
timated by extrapolation from
asimple Fe-FeS binary eutectic.

Cooler carbonates
The temperature of formation
of carbonate minerals precipi-
tated on fracture surfaces in the
martian meteorite ALH84001
has been controversial and is
key for understanding the early
evolution of Mars as well as
whether the meteorite might
contain traces of early life. Two
reports provide evidence that
the carbonates formed at low
temperatures. Kirschvink et al.
(p. 1629) show that the mag-
netic directions of pyroxene
grains across a fracture are ro-
tated. Magnetic directions
should have been reset if the
rock was heated above a few
hundred degrees Celsius. The
data also imply that early Mars
had a substantial magnetic

field. Valley et al. (p. 1633)
show that the oxygen isotope
compositions of the carbonate
minerals are high and variable,
suggesting that the minerals
precipitated at low tempera-
tures and in disequilibrium.

Under continents
The upper mantle beneath con-
tinents differs from that be-
neath ocean basins for reasons
that have not been clear. Thybo
and Perchu¢ (p. 1626) exam-
ined long-range seismic reflec-
tions profiles from several con-
tinents where the source and
receiver were separated by at
least 700 kilometers (8°). The
sections imply that the mantle
beneath the continents may be
a region of partial melting; it is
stratified to at least 100 kilome-
ters above a zone of low seismic
velocity.

Reactive oxygen and
cell proliferation
Reactive oxygen species (ROS)
are produced by some cancer
cells, and antioxidants appear
to protect against some forms of

http://www.sciencemag.org ¢ SCIENCE e VOL. 275 * 14 MARCH 1997

cancer. However, the role of
ROS in controlling cell prolif-
eration is largely unknown.
Irani et al. (p. 1649; see the
news story by Pennisi, p. 1567)
found that cells transformed
by a constitutively active form
of the Ras guanosine triphos-
phatase produced increased
amounts of superoxide. Prolif-
eration of Ras-transformed cells
was inhibited by a chemical an-
tioxidant or transfection of cells
with catalase. The findings in-
dicate that production of ROS
is necessary for enhanced cell
proliferation induced by an
oncogenic form of Ras and also
provide a hypothetical mecha-
nism for some of the observed
anti-proliferative actions of an-
tioxidants.

Calcium control
In many cells, release of calcium
from intracellular stores is a
critical step in regulating vari-
ous processes. Golovina and
Blaustein (p. 1643) used high-
resolution imaging and cal-
cium-sensitive fluorescent dyes
to visualize calcium storage and
release of calcium in stimulated

cells. Calcium exists in small
spatially and functionally dis-
tinct compartments that can
respond in distinct ways to
physiological stimuli—the con-
centration of calcium in some
stores even increased while oth-
ers released calcium. Such local
control of the concentration of
intracellular calcium appar-
ently allows calcium-depen-
dent regulation of multiple pro-
cesses within a single cell.
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NQUANTUM

BIOTECHNOLOGIES INC.
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Quantum Biotechnologies expands its activities in Europe

In keeping with its focus on the development of novel research reagents for
Genomics and Molecular Biology, Quantum Biotechnologies has established a
European base in France with its mission not only to promote and distribute its
prﬁ but fo develop a strong communication nefwork with the European
scientific community.

Quantum’s Genomic and Molecular Biology Tool Box:
Adeno-Quest™: Human Adenovirus Expression System and Vectors
Best homologous expression system for human genes

AFPs™, AutoFluorescent Proteins to drive bright ideas to bright results
Blue, green or red-shifted autofluorescent proteins for multiple tagging and

defection of living or fixed material - real time assays

QuanTox™ & QuanToxBlunt™, pGATA Positive Selection Vectors

Obftain your clones every time with no background

Quanta-Enzyme™, Restriction, Modifying Enzymes and Taq Polymerases
Order only the units you need! No freezer stock necessary

QuantaProbes™, Novel Probes and Primers

Probes & Primers sets for Cancer, Genetic and Infectious Diseases
Quant-Essential™, Site Directed Mutagenesis kits & components

No subcloning steps required - only 5 easy steps for high mutation frequency
Quan ylg™, High Performing Yeast Lytic Enzyme

Highest purity available/Protease free and stable for months at 25°C

Custom Peptide Synthesis

We offer Fmoc chemistry and 4 levels of purity at very competitive prices

230 Bernard-Belleau, Suvite 100, Laval, Quebec, Canada H7V 4A9
Tel.: (514) 688-0017 Fax: (514) 688-3785

Internet: http://www.gbi.com E-mail: info@qbi.com  Circle No. 46 on Readers’ Service Card

TOLL FREE NUMBERS: TEL.: 1-888-DNA-KITS FAX: 1-888-688-3785

France U.K. & Ireland Germany Austria Taiwan
Tel:(33)1.48.51.66.22  Tel.:(44) 1670732992 Tel: (49) 642182013 Tel.:(43) 732.330890  Tel: (886) 2.9785049

Fox: (33) 1.48.51.59.90  Fux: (44) 1670730454 Fox: (49) 642185890  Fox: (43) 732.330894  Fax: (886) 2.9781615
Mexico Italy Italy Switzerland Australia and New Zealond
Tel: (52) 5.678.1931 Tel:(39) 69107494 Tel:(39) 2.331.06630  Tel:(41) 56.484.8080  Tel.: (617) 3375.1888
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BRILLIANT DISCOVERIES
WITH ALZET PUMPS.
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Announcing

Primary Human
Hepatocytes

Jfrom Clonetics |

..It.

In-Vitro Model for:

e Drug Metabolism
e Pharmacology
e Toxicology
e Basic Research

» Serologically negative for Hepatitis B and C, HIV and Syphillis.
* Available as Suspensions and PreSeeded® Mulfiwell Plates or T-flasks on a protein matrix.
* Clonetics’ Hepatocyte Culture Medium (HCM™). Mention this ad and receive
30% discount on 1st order of HCM™.

o

WORLD Center
rCell Culture

Clonetics:

NORMAL HUMAN CELL SYSTEMS™

Excellence.

Contact your Clonetics’ technical representative and we will meet your cell culture needs.

To place an order call (800) 344-6618, 8:00 am - 5:00 pm EST, or fax orders to: (301) 845-1008 * Internet: www.clonetics.com
US & CAN Voice: (800) 852-5663 = San Diego Office: (619) 824-0820 = San Diego Fax: (619) 824-0826 « E-Mail: sales@clonetics.com
International Customers call 1-301-898-7025, Ext. 2638, or E-mail: michael@biowhittaker.com

Clonetics Corporation is a subsidiary of BioWhittaker, Inc. © Clonetics Corporation 1997, all rights reserved.
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If You Liked The First Book...

You’ll Love The Sequél.

Brinkmann Announces Its NEW 1997/98
Laboratory Products Catalog.

Featuring an expanded 220-pages, Brinkmann’s new
catalog is full of premium brand name products,
technical specifications and ordering information.
Page after page provides detailed information about
all of our quality products including Biichi Rotary

=

Evaporators. Eppendorf Pipettes
and Centrifuges, Lauda Circulators,
Metrohm Titrators, Retsch Mills and
Sievers, and others.

l'ake it from us...it's FREE.
Call Brinkmann for your 1997/98
catalog today.
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LEICA CM3050 - LEICA VT1000S - LEICA SM2000R
Sectioning technology at its best

-
z A wide range of Leica products
MICROTOMY are designed to meet the highly
sophisticated sectioning demanded
for neurological applications.

Bica By using new techniques such as patch-
clamping the LEICA VT10008S vibrating
blade microtome can rapidly produce
thinnest sections of fresh tissue without
striation and without affecting the cell
structures of native tissue specimens.
This allows to examine fine details of
neurons on the slice surface.

If even thinner sections are required e.g.
for immunology and in sifu hybridization
Leica offers a fast and precise sectioning
solution with the LEICA CM3050
cryostat.

For morphological studies with paraffin
embedded large tissue such as brain
hemispheres the LEICA SM2000R is

a suitable instrument to obtain high-
precision serial sections.

Leica microtomes and cryostats stand
for enhanced functionality, safety and
quality — simply the best a company with
125 years of experience can offer. For
detailed information please contact your
Leica representative.

http://www.leica.com

Leica Instruments GmbH Leica Inc. Leica Canada Inc.

P.0. Box 1120 - D-69226 Nussloch - Germany 111 Deer Lake Road 513 McNicoll Avenue [

062 24/143-0 FAX 062 24/143 200 Deerfield, Hinois 60015 Willowdale, Ontario M2H 2C9 m
101776.3346@compuserve.com 800/248-0123 FAX 847/405-0147 416/497-2460 FAX 416/497-2053
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Sigma Gives You One Better - Precast Gels in Convenient Single Packs.

Are you tired of half the precast gels in a package
expiring before you need them? Are you annoyed
by minimum order requirements? Then you’ll
welcome Sigma’s smart answer to short shelf life:
our convenient new single packs.

Sigma’s precast mini-polyacrylamide gels offer many
advantages. They’re available in a variety of concen-
trations and gradients, in 8 x 10 cm or 10 x 10 cm
casselte sizes. They’re reliable and reproducible.
They’re faster, easier and safer than hand-casting.

SIGMA

CHEMICAL COMPANY
Circle No. 13 on Readers’ Service Card
AUSTRALIA  AUSTRIA  BELGIUM  BRAZIL CZECH REPUBLIC
KOREA MEXICO THE NETHERLANDS POLAND SPAIN

FRANCE
SWEDEN

And they’re a bargain, because you can buy just one
at a time.

Now when you really only need one gel, you can get
exactly what you need. Never more, and certainly
never less. That’s just what you expect from Sigma,
your single source for precast gels.

Call toll free: 800-325-3010 / collect: 314-771-5750
or contact your local Sigma office. Visit our web site
at: http://www.sigald.sial.com

Sigma Chemical Company
P.O. Box 14508
St. Louis, MO 63178 USA

GERMANY HUNGARY
SWITZERLAND

INDIA ISRAEL
UNITED KINGDOM

ITALY  JAPAN
UNITED STATES

A Sigma-Aldrich Company



The Helios™ Gene Gun creates a 'ﬂ/" le new m:y to unlock the mysteries of
cell growth and development for in vivo applications, especially for advances
in gene vap/ and genetic immunization (DNA vaccination). The Helios Gene
Gun is designed to serve a wide range of research uses, an (iyﬁ the lates
addition l() the innovative instruments available from Bio-Rad Laboratories,

the leader in q’r » transfer technology. Transfer of genetic material in vivo via
Biolistic® particle bomt ;n'rhn{-vu is now both fast and effective: simply \(um_i

sample cartridges with DNA- o !)N/\ coated microcarriers, point the nozzle

and fire the device. A low pressure um pulse reproducibly delivers gold
particles coated \'/l f the nucleic ac wJ 5 into virtually any target.
|t’:;:mmurr:;ﬂum e Helios Gene Gun sy »I"mly,wr;m acting your local
Bio-Rad H;[J?':’:‘,(_:r\!Z!f\‘,/‘(:, In the \_J.I'{B.‘ call 1-800-4BIORAD

BIORAD =7

Laboratories

Molecular S 1 1AD « California (510) 741 * Australia 1914 * Austria (1 1+ Belgium 1 » Canada
e = Denmark 17 » Finland * France
Bioscience Grol p " « Hong Kong = The Netherlands 666 » New Ze

» Switzerland 01 « United Kingdom

1= China
I = Germany 18 * India 91-11-4¢ ! * ltaly
aland 09-441 » Singapore * Spain
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ATCcC THE ONE SOURCE FOR

Life just got easier! One Thoroughly QC tested in our Authentic, pure cell lines...and
call...one order to ATCC brings  own labs. High purity, high now, the same quality of media
you ATCC'’s authentic cell lines reliability, high quality. That's and serum. All from ATCC. The
plus our own brand of media what you'll find in every bottle  one source.
and fetal bovine serum. The of media and serum from ATCC.

®
same media and serum ATCC When your research validation I I ‘ I‘ l
uses to grow our own cell lines. s critical, order directly from ATCC.

12301 Parkiawn Drive Rockville, MD 20852 ¢ 1-800-638-6597 ¢ Fax: 1-301-816-4361 * E-mail: sales@atcc.org
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The first step in accomplishing
anything is the belief that it can be
done. We believe there are cures
for today’s “incurable” diseases and
we're working fast to find them.
At Pharmacia & Upjohn we share
this belief with more than 30,000
colleagues worldwide.

Along the way, we're finding
better treatments for diseases like
cancer, AIDS, diabetes, Parkinson’s,

growth disorders and arthritis.

Believing there is a cure is the first
step in finding it. By sharing that
belief you too can join in the

fight. That's the power of positive
thinking. That's the power of
Pharmacia & Upjohn.

Pharmacia
&Upjohn
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The World’s Best Science Journal Just Got Better

INTRODUCING FUII TeXt
SCIENCE ONLINE

« IMMEDIACY
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* SEARCHABILITY

SEE FOR YOURSELF

http://lwww.sciencemag.org



The new UNO Il Thermocycler

Fast ramping rates for heating
(3.0°C/s) and cooling (2.0°C/s)

NEW block format for high
throughput (e.g. cycle sequencing)

UNIQUE adjustable heated lid applies
optimized downward pressure

4 interchangeable blocks for:
0.5 ml tubes, 0.2 ml tubes, microtitre
plates (96 or 384 wells) or slides

Excellent block uniformity
(£0.5°C after 15s)

Award winning intuitive software

a Whatman company

Germany Biometra GmbH Tel: 0551/50 68 60 Fax: 0551/50 68 666 e-mail: info@biometra.co.uk internet: http://www.biometra.de
UK Biometra Ltd Tel: 01622 678872 Fax: 01622 752774 e-mail: sales@biometra.co.uk
us Biometra Inc Tel: 1-800 932 7250 Fax: 813 282 1936 e-mail: biometra@gate.net
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| Are you jumping through hoops
just to clone PCR products?

~J - % ¥

TRY ZERO BLUNT™ PCR CLONING.

Ampliﬁcation with proof-reading DNA polymerases like PCR modifications, and no tedious procedures. The process is
Vent® and Pfu may improve the fidelity of your PCR, but they simple and straightforward. Best of all, 295% of the colonies
make cloning the PCR product difficult. That's will contain an insert compared to <75% with
because they leave blunt-ends and most blunt-

o other procedures.
4l

CoMPLETE CLONING CONVENIENCE. The
Zero Blunt™ PCR Cloning Kit contains every-
thing you need for cloning Vent® or Pfu amplified
fragments, including the linearized pCR*Blunt
vector (ready for cloning!).
If you're using Taq polymerase, we also offer
TA Cloning” vectors for the easiest and most effi-
cient cloning of PCR products with A-overhangs.

end cloning methods are inefficient, resulting | =F
in high background and a low percentage of
recombinants. In addition, most methods require
expensive enzymes and complicated procedures
that will have you jumping through hoops! pCR“’-Blunt
3.5kb

Uokweuen

THE EASIER WAY. Now, the Zero Blunt™ PCR

Cloning Kit makes cloning blunt-end PCR products
easier and more efficient. Zero Blunt™ Cloning uses
the unique vector, pCR*-Blunt. The pCR*-Blunt vector

uses positive selection via disruption of a lethal gene so that Bypass the hoops and hurdles of PCR cloning. Use Zero
only recombinants will grow. There are no extra steps, no post- Blunt™ Cloning from Invitrogen. Contact us to learn more.
Zero Blunt™ PCR Cloning Kit
K2700-20 (20 rxns) ® K2700-40 (40 rxns) ®
cgen
fmm:‘mmmﬁ TOLL FREE TELEPHONE NUMBERS: m:f y s A P
nvitrogen S Belgium 0800 11173 The Netherlands 08 0228848 A, iciralia 03 9562 6888 K 295 .,
?e Schelp 12,9351 NV Leek Dermark 800 188 67 Norvay 800 11370 Hfﬂ;(iﬂg i fE Sfi’;:p%je ;U?Q‘ggoiaa Telephone: 1-619-597-6200
+:‘e N;""ﬁ:‘:‘;ism s Finiand 990 31 800 5345 Sweden 020 795 369 Isracl 02 524 447 or 2929783 Fax: 1-619-597-6201
+31(0) France 19 31 800 5345 Switzerland 155 1966 Italy 02 38 19 51 Spain 03 450 2601
Fax: +31 (0) 594 515 312 3 4
Email: tech_service@invitrogen.nl SRR & (B Jaipen (13 5684 1616 Taiwan 886 2 381 0844 1 '800'955'6288
From all other countries, please contact our European headquarters at +31 (0) 594 515 175 http://WWW.inVitI‘0gen.C0m

Circle No. 19 on Readers’ Service Card






