


It’s been a long wait
for great
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. The wait is over!
3 New Systems from Stratagene.




Chameleon™
Double-Stranded, Site-Directed Mutagenesis Kit
» 70-90% mutagenesis efficiency
* No M13 or single-stranded rescue
e EndA” XLmutS strain improves reproducibility of mutagenesis
» Works with any plasmid with a unique nonessential restriction site

The Chameleon™ Double-Stranded, Site-Directed Mutagenesis Kit can be used with a single
mutagenic primer to generate point mutations, insertions and deletions, and with three

mutagenic primers at once to generate triple mutations. This kit is a complete system that
includes XLmutS and XL1-Blue competent cells. = Catalog #200509 = Catalog #200508 (for Neo® vectors)

ExSite™
PCR-Based Site-Directed Mutagenesis Kit"
e 3-hour mutagenesis with little hands-on time
* No subcloning or special vectors
» Creates point mutations, large deletions and insertions
e >60% mutagenesis efficiency
The ExSite™ PCR-Based Site-Directed Mutagenesis Kit uses limited cycling with increased template
concentration to minimize second-site mutations and boost PCR product yield. The ExSite
method is used to create point mutations and is ideal for generating large deletions and

insertions. This kit is a complete system that includes all necessary PCR reagents and competent
cells. = Catalog #200502

XL1-Red

Random Mutator Strain

e Efficient spontaneous random mutagenesis
3 » Avoids use of mutagens and carcinogens

e No extensive manipulations

* No need to subclone

Epicurian Coli XL1-Red Competent Cells are suitable for generating random mutations within a
gene that has no selectable or screenable phenotype. Overnight growth in the XL1-Red mutator
strain results in ~1 base change per 2000 nucleotides. = Catalog #200129

t Purchase of this product is accompanied by a license to use it in the polymerase chain reaction (PCR) process in
conjunction with an authorized thermal cycler. This product is sold under licensing arrangements with Roche
Molecular Systems, Inc., F. Hoffmann-La Roche Ltd. and The Perkin Eimer Corporation.

* Patent pending
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It’s a chemist’s

best friend.

Ask the very enthusiastic Ben Sallard why
he and his fellow chemists in Process Tech use
Power Macintosh; and you'll get more reasons
than can fit in one ad. A lot more.

Because they don' just use the RISC-based
Power Macintosh to explore the intricacies of
new chemical compounds. They also use it to
collaborate with microbiologists, environmen-
talists, analysts and economists —in short, the
different “ists” all around the world who help
Sandoz Agro develop and market new products.
They use Power Mac"to connect to the Internet,
where they can share select findings with the
scientific community at large. (And make sure
other findings haven't yet been found.) They
even use Power Macintosh to save money.

Like the time they went off and optimized
a deprotonization on a Mac" instead of building
a pilot plant. And saved $30 million. That made
the whole group look good. And bred a new
kind of loyalty between Ben and his Mac. The

kind usually reserved for someone named Spot.

e




“If all you want to do is data

acqujsjtjon, sure, you can finding the fastest, easiest and most cost-effcient ways to

produce everything from herbicides and fungicides to flea
control products for the family pet. Their latest finding?
“Power Mac has the power we need to stay competitive”

: - Sandoz Agro chemists use LabVIEW and

d() 1t on ?LWIIldOWS PC BU'[ Power Mac to control and analyze complex
chemical reactions from their desktops &

while they continue with other work. And
that's just one example of the hundreds
of powerful scientific, engineering and
design applications that have been opti-
mized for the RISC-based PowerPC™ chip
at the heart of Power Macintosh.

if you want to connect to

a Novell server and a VAX

Every Power Mac can read, write and format disks for DOS,
Windows and QS/2. And every Power Mac lets you open
and work with DOS and Windows files. If you need more
compatibility than that, the Power Macintosh 6100/66 DOS

Zl.ﬂd an AS /400’ ﬁﬂd YOU Compatible includes both a 66 MHz 486DX2 and a

PowerPC 601 microprocessor in one PC.

Macintosh” has always been known for graphi-
cal aptitude. But what kind of graphic is this?
It's the Frontier” molecule, as visualized by a
Sandoz Agro chemist with Chem3D Plus. And
that's just the start. With Power Macintosh and
Apple’ innovations like QuickDraw™ 3D and
QuickTime® VR, 3-D visualization and virtual
reality become as easy as, well, using a Mac.

want to run business apps,
and you need to do it now,

thenyou need a Power Mac.

Power Macintosh can fit into your scientific, engi-
neering or design environment, call 800-487-6809
to receive free information by fax.

Or, if you prefer, give us a call at 800-554-3848
and ask for ext. 550 to receive your free Power
Macintosh Solutions Kit by mail.

Anyone who thinks there
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: Get to know Power Macintosh. To learn how :
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Benjamin \ : :
L d

is a faster or easier way to

, : Power Macintosh.
accomplish all that is, well, The business Macintosh.

barking up the wrong tree” Apple®®

©1995 Apple Compuer; Inc. All rights reserved. Appl, the Apple logo, Macintosh andl QuickTime are
registered trademarks of Apple Computer, Inc. Mac, Power Mac, Power Maciniosh and QuickDraw
are trademarks of Apple Compuler, nc. PowerPC is a trademark of International Business Machines

jon, used under license therefrom. All Apple products are designed to be accessible to
indsviduals with disability. T learn more (US. ondy), call 800-776-2333 or TDD 800-833-6223.
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NEW EPPENDORF CENTRIFUGES
WITH MICRO AND MACRO CAPABILITIES...




e THis WEEK IN SCIENCE

edited by DAVID LINDLEY

Cleaning up cars
Policies aimed at reducing au-
tomobile emissions may not al-
ways have the desired effect.
Beaton et al. (p. 991) surveyed
car emissions according to model
age and maintenance histories,
and show that poorly main-
tained new cars can be worse
polluters than old cars lacking
catalytic converters. And al-
though electric cars are supposed
to be clean, Lave et al. (p. 993)
conclude that production and
recycling associated with use of
lead-acid batteries, for now the
most cost-effective type, will
generate up to 60 times the lead
pollution of a car running on
leaded gasoline.

Urease revealed
Urease from the jack bean plant
was, in 1926, the first enzyme to
be crystallized, and later became

the first identified nickel
metalloenzyme. Jabri et al. (p.
998; see also Perspective by
Lippard, p. 996) have now es-
tablished the crystal structure
of urease from Kiebsiella aero-
genes. The enzyme is a triangu-
lar trimer of T-shaped oy sub-
units, with the two nickel sites
3.5 angstroms apart on an o
barrel domain. The nickel at-
oms are each differently coordi-
nated in a way that can explain
their ligation to urea, which the
enzyme hydrolyzes to carbon di-
oxide and ammonia. The barrel
domain in urease closely re-
sembles a corresponding struc-
ture in adenosine deaminase,

which has zinc instead of nickel
atoms and catalyzes a mecha-
nistically similar reaction.

Lack of tolerance

In response to moderately el-
evated temperatures, the proto-
zoan Tetrahymena thermophila
pauses to manufacture heat
shock proteins before resuming
growth and accumulates a ribo-
some-associated cytoplasmic
RNA (G8). To investigate the
function of G8 RNA, Fung et
al. (p. 1036) inactivated the T.
thermophila G8 genes. The G8-
deficient cells mounted an ap-
parently normal heat shock re-
sponse, but were unable to es-
tablish thermotolerance, an out-
come of the heat shock response
that enables cells to resist ther-
mal killing. Although GERNA
plays a role in maintaining a
functional translational ma-
chinery at high temperatures, it
is evidently not essential to all
forms of heat tolerance.

Controlled excitement
Excitation of cardiac muscle
cells leads to a precisely con-
trolled contraction. The process
relies on movement of Ca%* into
the cell through voltage-depen-

dent channels in the plasma
membrane, which triggers re-
lease of intracellular stores of
Ca?* from the sarcoplasmic
reticulum via its ryanodine re-
ceptors (RyRs). Such a system
might seem prone to an all-or-
none release of internal Ca?*,
but Lépez-Lépez et al. (p. 1042)
and Cannell etal. (p. 1045) pre-
sent evidence that localized re-
lease of Ca?* from RyRs s tightly
coupled to entry of Ca?* through
single, closely opposed channels
in the plasma membrane. This
arrangement apparently allows
for controlled amplification of
the excitatory signal, permitting
modulation of the strength of a
contraction.

Nuclear importation
Proteins destined for a cell’s
nucleus are made in the cytosol
and must be actively transported
across proteinaceous pores in the
nuclear envelope. Weis et dl.
(p. 1049) show that a protein
found in the cytosol of human
cells binds to nuclear local-
ization sequences that act assig-
nals for targeting to the nucleus,
and promotes transport to the
nuclear pores; there, another
protein stimulates energy-de-
pendent transfer across the
nuclear envelope. The import

Looking up at the sun

Our understanding of the sun, the solar wind and magnetic field,
and cosmic rays and dust has been largely based on data collected
from Earth or from satellites near the ecliptic plane of the solar
system. The goal of the Ulysses mission, which left the ecliptic
after swinging around Jupiter in 1992, was to gather data from
above the poles of the sun. Ten reports in this issue, beginning with
an overview by Smith et al. (p. 1005), present results from the
traverse of Ulysses to high latitudes and its passage over the solar
south pole in 1994, near the time of solar minimum. Solar wind
speed increased toward the south pole, reaching a constant 750
kilometers per second, and 26-day oscillations in the wind speed
were evident only to about =50° latitude. Fluxes of cosmic rays
varied little with latitude, in contrast to earlier predictions.

SCIENCE e VOL. 268 ¢ 19 MAY 1995

receptor directly binds both of
the known types of nuclear lo-
calization signals and is thus
likely to be necessary for the
import of most nuclear proteins.

Primitive processing
Ribosomal precursor RNA is
processed in the nucleolus of
eukaryotes by a ribonucleopro-
tein (RNP) particle that con-
tains U3 RNA. Potter et al. (p.
1056) have studied the endo-
nuclease involved in the pro-
cessing of ribosomal RNA
(rRNA) in the archaebacteria
Sulfolobus acidocaldarius, and
find that the tRNA processing
activity contains a 159-nucleo-
tide RNA with sequence and
structural similarity to U3 small
nucleolar RNA. Like RNA, this
archaebacterial U3 may act in
rRNA processing at sites that
are analogous to those at which
yeast U3 acts in yeast pre-tRNA,
suggesting that the use of a U3-
containing RNP for rRNA pro-
cessing predates the split of the
archaea and eukaryotes.

Ancient apian

alimentation
From bees preserved in amber
25 to 40 million years old,
Cano and Borucki (p. 1060; see
also news by Fischman, p. 977)
have extracted a bacterial spore
similar to those of Bacillus spe-
cies that live symbiotically in
the gut of modern bees, where
they aid metabolic processes.
Remarkably, the spore was re-
vived and cultured. DNA anal-
ysis of the cultured bacteria, cou-
pled with careful exclusion of
contamination and consider-
ation of the evolution of DNA
sequences, indicates that the
spore may indeed have been
trapped in the amber when it
formed.
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Quantitative PCR Detection

N

Y
The TagMan™ LS-50B PCR Detection System takes To ensure maximum iﬁ
quantitative sequence detection to new levels of speed reliability and convenience, ; o
B S . The fluorogenic TagMan PCR
and throughput. On top of that, specificity is higher, too. detection takes place on the lerieihr e
As few as 10 molecules have been detected—in PCR research-proven LS-50B sequence detection and elimi-
nates post-PCR processing.
solution—using an energy transfer between two fluores- Luminescence Spectrometer,
cent dyes on a target-specific probe. When the dyes in 96-well microplates—and without gel electrophoresis,
are attached to the probe, dye emission is quenched. ethidium bromide, or autoradiography.
But when the probe anneals to the target sequence The TagMan LS-50B PCR Detection System is backed
and is cleaved during PCR, the o by Perkin-Elmer’s PCR performance guarantee and
dyes separate and emission ‘ ‘ e worldwide technical support. The integrated resources
increases in proportion & b “' y of our Applied Biosystems Division offer
to starting copy i@ & e “ & the most comprehensive range of
E L - = e ‘
number. 46 WP B S & S
‘ T Al
BV S Now you can detect 96 PCR
— b ‘ : , @ samples in 7 minutes.
“ - Q = - .
e Imagine what you can do in 8 hours.
“‘ s oo
o

/ systems, technologies, and support in

PCR, genetic analysis, nucleic acid synthesis,
and protein research.
Imagine what you can do with the TagMan
_,,/ L8-50B PCR Detection System. For our report
"/ describing quantitation of PCR template starting
copy number, call 1-800-345-5224. Outside the U.S:
and Canada, contact your Perkin-Elmer representative.
For PCR technical support, call 1-800-762-4001.

~PERKIN ELMER

Europe Langen, Germany Tel: 49 6103 708 301 Fax: 496103708310

Japan Tokyo, Japan Tel: (0473) 80-8500 Fax: (0473) 80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: (03) 212-8585 Fax: (03) 212-8502

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

-~ TagMan is a trademark of Roche Molecular Systems, Inc.
l S 0 The GeneAmp PCR process is covered by the U.S. patents owned
BISTOIM by Hoffmann-La Roche, Inc. and F-Hoffmann-La Roche Lid.

Perkin-Elmer is a registered trademark of The Perkin-Elmer Corporation
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Products ®_ _REAGENTS
Every Day. T
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PCR KITS

SIGMA

Sigma scientists work every day on requests for new products from researchers like you.

Over 50 years ago Sigma produced the first stable crystalline ATP for just one reason...researchers needed a
reliable source. This tradition of “listening to our customers” is deeply ingrained in the Sigma philosophy.
Our R&D scientists constantly review literature to keep abreast of refinements and revolutions in research.

But without input from our customers, we would never be able to offer such an extensive list of

new products year after year.

We added over 2,000 new products to the 1995 Sigma Catalog. That’s more than five products every day!
In addition, our scientists have already manufactured and stocked many new items that will not
appear in the catalog until 1996. So if you don’t find

® ®
what you need, give us a call. You may be surprised; a colleague SIG MA %

may already have suggested the product you are looking for!

Where Science and Service Come Together.

Call collect: 314-771-5750,
800-325-3010,
or contact your local Sigma office.

AUSTRALIA AUSTRIA BELGIUM BRAZIL CZECH REPUBLIC FRANCE GERMANY HUNGARY INDIA ITALY JAPAN
KOREA  MEXICO NETHERLANDS POLAND SPAIN SWEDEN  SWITZERLAND  UNITED KINGDOM  UNITED STATES

A Sigma-Aldrich Company
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Super Choices!

SORVALL' Superspeeds.

C E marked for safety as appropriate.

good reason. Because when 1t comes to rehablllty,
versatility and safety, there are no other centrifuges in
the 20,000-26,000 rpm range like ours. All SORVALL
centrifuges deliver maximum performance and
reliability without any belts, gears or vacuum sys-
tems—plus they’re CFC-free.

What’s more, SORVALL offers the widest choice of
standard or SUPER-LITE™ rotors, tubes, bottles and
adapters—all interchangeable between SORVALL

SORVALL®...a better choice

‘When you need efficient and mpmdmnble S

you'll find that SORVALL Superspeed systems deliver
more value than any other superspeed system in the
world. :
For more information on the variety of choices you have
with SORVALL Superspeeds, call 1-800-551-2121 in
the U.S. or Fax to (203) 270-2166. In Europe call (44)
438 73 47 16 or Fax to (44) 438 73 43 76. In other areas,
contact your local SORVALL representative.

SORVALL? Centrifuges

Please join us at ASM, Booth No. 1722
*All SORVALL® centrifuge products are manufactured under an ISO 9001 quality system registered with UL and approved by BSI.
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One Complete Solution...

Fully Integrated Hardware and
Software for Superior Performance.

Gel Documentation Analysis in 1-3 minutes

* Densitometry

* M.W. Calculation

* Automatic Colony Counting
* And Much More...

* Fluorescence & Visible Imaging
* Instant Prints

* PC & Mac TIFF Files

* 7-10 Cents per Print

Discover the Difference in Technology

1-800-795-5556

Alpha

Innotech Phone: 510-483-9620 Fax: 510-483-3227

Corporation 14743 Catalina St., San Leandro, CA, USA
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Nucleic Acid Purification

GENECLEA

e Ultimate In DNA Purifica

Purify DNA (200.bp = 200 kbp) in
15 minutes or less with Spin Modules

New convenient packaging, fully recyclable
with free samples of Spin Modules

Now available as 3 new kits. Geneclean IIf,

Guaranteed uncompromised recovery of
Geneclean Spin and Geneclean for Ancient DNA

ligatable single or double stranded DNA

For more information or to order, call BIO101

SPIN

BIO 101

Check with BIO 101..
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INTRODUCING
THE WORLD'S
MOST POWERFUL
BENCHTOP GC/MS
AND GC/MS/MS
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THE MASS SPECTROMETRY COMPANY

Australia Tel. (02) 646 2211  France Tel. (0169) 41 98 00 » Germany Tel. (0421) 54 930 ¢ Italy Tel. (02) 66011742 ¢ Japan Tel. (03) 3372 3001 * Netherlands Tel
(08385) 27266 ¢ People’s Republic of China Tel. (01) 835 0281 » Sweden Tel. (08) 6800101 ¢ United Kingdom Tel. (0442) 233555 » U.S.A. Tel. (408) 433-4800

Copyright 1995 by Finnigan Corporation, a subsidiary of Thermo Instrument Systems Inc., a Thermo Electron Company. All rights reserved.
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We Don’ t Make Over 150 Specialty Objectives
To Make Our Job Easier.

Zeiss. The finest optics in the world. For your most critical applications.
At prices for all applications.

In modern microscopy, you encounter many challenges that call for high
performance, special optics. No one has a wider selection of special optics than
Carl Zeiss — “The Great Name In Optics”.

Zeiss Infinity Color-correction System (ICS) optics are the standards by which all
others are judged. Made to the strictest tolerances. With meticulous craftsmanship and
the latest laser alignment technology to guarantee clear, high-contrast, true-color
images in all techniques - even after decades of daily use.

If you need the very best optical performance for your most critical applications —in

any technigue — we make an objective specifically for you.

+ NEW! C-Apochromat 40x/1.2:

A water immersion objective with unsur-
passed optical correction for the highest
resolution 3-D imaging of specimens in
aqueous media.

« Ultrafluars: Special UV-transmitting
objectives from 230-700 nm for deep UV
studies, particularly photometry.

+ Plan-Apochromats: A fully color-
corrected flatfield objective for brilliant
color, and the ultimate in image resolu-
tion, for the most critical pathology and
research applications. Now with trans-
mission down to near UV.

+ Plan-Neofluars: A flatfield, highly
color-corrected system for exceptional
image contrast over a large field and
high light transmission in the near UV
range. Strain Free, DIC, and Pol objec-
tives maintain the high extinction of the
optical system in polarized light.

+ Fluars: Designed to transmit the
brightest images possible over a wide
spectral range. Ideal for all near UV and
fluorescence applications.

+ Multiilmmersion and Water-
Immersion Objectives: Designed
to let the user select the desired immer-

sion medium, with or without cover slip.

Ceramic coated barrel guards against
corrosion and electrical interference.

Working-Distance Objectives:

+ Long i

Provide sharp, contrasty images when
working with petri dishes, vials, flasks,
heating chambers, or thick specimens.

+ Achroplans: Renowned for teach-
ing, phase and fluorescence applica-
tions. Available in both brightfield and
phase contrast versions.

+ CP-Achromats: For all types of
routine work and teaching, as well
as phase contrast and fluorescence
applications.

+ Achrostigmats: Chromatically and
astigmatically corrected for two colors.
Excellent for thicker specimens.

+ Epiplan-Apochromats; Fully color-
corrected, flatfield objectives for brilliant
color and the ultimate in image resolution
for reflected light applications.

+ Epiplan-Neofluars: Designed for
materials science and biological studies,
such as examining chromosome spreads.

+ Epiplans: Economical, high-contrast
objectives for reflected light, including
series for long working distances.

Contact your Zeiss representative to get proof that Zeiss optics are the best. Or call us
today at (800) 233-2343 or fax (914) 681-7446 to learn more about the best way to get
Zeiss precision working for you.

Carl Zeiss, Inc.

Microscope Division
One Zeiss Drive
Thornwood, NY 10594

For literature only Circle No. 66 For literature and demo Circle No. 67




DISCOVER
HOW SIMPLE
GC/MS
ANALYSIS

r o CAN BE.

While our new GCQ™
and GCQ Tandem are the world’s
most powerful and productive bench-
top GC/MS and GC MS/MS analyzers,
theyre also the easiest to use.

We've developed intuitive data and
instrument control software to run in the
Microsoft® Windows™ NT environment.
You simply point and click to view chromato-
grams, start a library search, calibrate the
7 T instrument or simplify virtually any other
pr—— e | function you might imagine.

: Their affordability also make the
new GCQ and GCQ Tandem simple
to own. Simply circle the reader
response number for details.

Pull-down menus make the GCQ™ easy to use.

Wntomn fawtaas sucn wh gl down mann, Gwog e
G Sar_wiong 1000 SuCh a8 CIEDEATE Copy AT et and ety o powedtd Unctons
For example, we <30 44y Copy 3 GO0 Chomatogram 1o the Cigooard wd pusts ¢ oe0 4
P

From acquisition to data g#® reporting, the 6GCQ™
is compafible with your 4% favorite programs.

\
b\

R
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Australia Tel. (02) 646 2211 » France Tel. (0169) 41 98 00 ® Germany Tel. (0421) 54 930 e Italy Tel. (02) 66011742 * Japan Tel. (03) 3372 3001 * Ne lands Tel.
(08385) 27266 * People’s Republic of China Tel. (01) 835 0281 * Sweden Tel. (08) 6800101 » United Kingdom Tel. (0442) 233555 » U.S.A. Tel. (408) 433-4800

Copyright 1995 by Finnigan Corporation, a subsidiary of Thermo Instrument Systems Inc., a Thermo Electron Company. All rights reserved.
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Forma Scientific, a world leader in laboratory equipment, now expands your growth

potential with a complete line of Orbital Shakers. With over 40 years of experience, we have

made a commitment to you by being the only life science equipment manufacturer to offer a factory-trained direct
sales force, incomparable service network, and ISO 9001 registration.

\—-—"-""'— UNIQUE FEATURES OF OUR TABLETOP AND CONSOLE MODEL SHAKERS:
' Temperamre Ranges from 4°C to 60°C
Enviro-Scan™ Microprocessor Controls
HEPA-Filtration on all Console Models
Speed Range of 25-525 RPM
UL Listed & CSA Certified
Forma Scientific, Inc
Box 649, Marietta, OH 45750 - 614-373-4763
Fax: 1-614-373-6770 Telex: 29-8205

Toll-Free 1-800-848-3080
For additional information on Forma’s Orbital Shakers, call today! An 1SO 9001 Company
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©1995 Glyko, Inc. FACE is a registered trademark of Glyko, Inc. 81 Digital Drive, Novato, CA 94949

Sequence carbohydrates in one day with
Glyko Recombinant Glycosidases

NANA-Gal-GlcNAc \
NANA-Gal-GlcNAc-Ma

Man-GlcNAc-GicNAc

NANA-Gal-GlcNAc-Man

Gal-GicNAc

FACE OLIGOSACCHARIDE
SEQUENCING

—
—
— —
| —
—

T

Gal-GlcNAc-Man
\ GlcNAc
Man-GlcNAc-GlcNAc \

Gal-GlcNAc-Man

At last. Fast, simple,
and aceurate oligo-
saccharide analysis

No matter what separation
technique you employ, Glyko
recombinant glycosidases
now make it possible for you
to sequence oligosaccharides
right in your own lab.

The oligosaccharide
shown above (lane 2) for
example, was sequenced in
one day by simultaneous
digestion using a series of
Glyko enzyme mixtures
contained in the FACE®
(Fluorophore Assisted Carbo-
hydrate Electrophoresis)
N-Linked Oligosaccharide
Sequencing Kit.

GlcNAc-Man,

\

Man-GicNAc-GicNAc Mai

GlcNAc-Man

Better enzymes
because they’re
recombinant, exten-
sively characterized,
and highly purified

Glyko’s cloned glycosidases
are guaranteed to be free of
contaminating glycosidases,
protease activity, and
carbohydrates.

The activity of each
glycosidase is extensively
characterized using actual
oligosaccharide standards.

Stringent quality control
and high specific activity
assure predictable reaction
times and consistent results.

And, using the universal
buffer provided, Glyko
recombinant glycosidases
can be used alone or in
combination for rapid
sequential enzymatic
digestion.

| "

The most ecomplete
selection of recom-
binant glycosidases
available anywhere:

® PNGase F: releases Asn-linked
oligosaccharides

® Endo H: releases Asn-linked
high mannose and hybrid-type
oligosaccharides

B O-Glycosidase DS: releases
Ser/Thr linked Gal-GalNAc

[ ] Exazymatlc Deglycosylation

® HEPase I: recombinant
heparinase I

® NANase I: releases o2-3
N-acetylneuraminic acid

B NANase Il: releases o2-3,6
N-acetylneuraminic acid

® NANase lll: releases «2-3,6,8
N-acetylneuraminic acid

B Neuraminic Acid Linkage
Analysis Kit

B GALase II: releases B1-3, 6
galactose

® HEXase I: releases B1-2,3,4,6
N-acetylglucosamine

® HEXase lI: releases
N-acetylglucosamine and
N-acetylgalactosamine

] H'&xmmlne Differentiation

= MANase I: releases B1-2,3,6
mannose

B FUCase I: releases al-6 fucose
B FUCase II: releases al-2 fucose

® FUCase IllI: releases al-3,4
fucose

B Fucose Linkage Analysis Kit
u B-Xylosidase: releases B1-4

xylose

a’
n/

« This gel demonstrates how a tri-sialylated,
triantennary oligosaccharide isolated from
human alpha-1 acid glycoprotein was
sequenced in one day using a FACE N-linked
Oligosaccharide Sequencing Kit

_\<‘-.———-—" Man-GlcNAc-GlcNAc

Man-GlcNAc-GlcNAc

Because Glyko is
dedicated to putting
affordable carbo-
hydrate analysis
within everyone’s
reach, we also offer:

= Complete application kits
Jfor glycoproteins, glycolipids, and
glycosaminoglycan carbohydrates

u Powerful FACE imaging
systems and software
for thorough analysis

u Affordable custom analytic
service by Glyko experts

8 Comprehensive seminars,
workshops, and FACE training
programs

Contaet us, today

To order Glyko recombinant
glycosidases, or for more
information on these and
other FACE products, please
call Glyko, Inc. toll free U.S.
only at 1800 33 GLYKO (334
5956), phone 1 415 382 6653,
fax 1 415 382 7889, or write
to us at 81 Digital Drive,
Novato, California 94949,
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We Have a Long History of
DNA

Per Base. Plus $10 Setup.

© 1995 Genosys Biotechnologies, Inc.

195-229.8

i

Labs enjoy low prices and exceptional value

Making History in Custom

hen it comes to custom

DNA, Genosys has

been around forever.
In fact, we pioneered fast high
capacity custom synthesis an ice
age ago, way back in 1987.

Today, with lots of custom DNA
suppliers to choose from, there
are still plenty of good reasons
to order your oligos from the
historical leader.

Guaranteed quality, for example,
and rigorous attention to detail.
Every Genosys oligo comes with
its own Quality Assurance Certifi-
cate that includes a digitized
PAGE analysis along with useful
analytical information that is also
printed on the vial, where it’s
always convenient.

T Some restrictions apply, but not many.
11 Licensed from Boehringer Mannheim GmbH
Pricing for U.S.

,,,,,,

Genosys sets industry quality standards

How about the fastest delivery
anywhere?! Over 90% of our
probes and primers are shipped
within 24 hours. And if we don’t
ship your order within 48 hours,
your next oligo is free'.

Large numbers of oligos? We can
produce over 1,000 oligos daily;
if you need more than that, it
might take as long as a week.

Special modifications? Biotin,
alkaline phosphatase, ABI dyes,
digoxigenin', fluorescent labels,
S-oligos? No problem.

Call, fax or e-mail for our latest
catalog. Then call to discuss your
needs, and let’s make history
together.

Fast delivery deligts researchers

Genosys Biotechnologies, Inc.
The Woodlands, TX U.S.A
Phone: (800Q) 234-5362 or (713) 363-3693
Fax: [713) 363-2212
Email (Internet]
genosys@main.com
Europe:

Genosys Biotechnologies, Inc
Cambridge, UK
Phone: [+44) (0] 1223 425622
Fax: (+44) (0) 1223 425966
E-mail [Internet]:

10014 0.24 01 @compuserve.com
Australia: AMRAD Pharmacia Biotech
Phone: 008-252-265
Japan: Kurabo Indusiries Lid.,
Biomedical Dept. (Osoka, Jopan)
Phone: 0720-20-4504
Mexico: Bioselec, 5. De R. LM
Phone: 341-77-64
New Zealand: AMRAD Pharmacia Biotech
Phone: 0800-733-893

t MedProbe
Phone: 47 2220 01 37

Taiwan: Cashmere Scientific Company
Phone: 866-2-821-3004

GENDSYS

Circle No. 70 on Readers’ Service Card



| G PROTEIN-LINKED RECEPTORS

TYrOSINE KINASE RECEPTORS

LiGAND-GATED lON CHANNELS

| HEMATOPOIETIC RECEPTORS

The Only
Comprehensive
Assay System
for Receptor

Signaling

THE CYTOSENSOR SYSTEM:
FUNCTIONAL RESPONSES IN MINUTES

The Cytosensor Microphysiometer System is the latest
tool used for drug discovery and signal transduction research!
Using a patented biosensor, the system can monitor the receptor-
mediated responses from living cells in minutes, producing func-
tional dose responses in just a few hours. Because of the unique bio-
sensor, receptor activation can be studied even without previous
knowledge of the signal transduction pathway. Thus, a single
assay system can be used to evaluate a variety of receptor families.
Previously time-consuming experiments can be performed
quickly and easily, making it possible to obtain ECs, and IC;,
values in just 4-7 hours? without radioactivity. And novel receptor
responses, not seen with other methods, have been observed.

1. Science 257, 1906-1912, (1992) 2. J. NIH Research 5, 69, (1993)
Call us for an evaluation of your cells and effector
agents or for a detailed list of scientific references.

;ml_ecular

U.S.A. 1-800-400-9060 (FAX USA: 408-747- 3602)
Germany: 49-898-54-5050 (FAX: 49-898-54-2238)

Circle No. 63 on Readers’ Service Card United Kingdom: 44-293-619579 (FAX: 44-293-619586)



Luminescence Products for

BioResearch

_NUCLEIC ACID DETECTION

Tropix...

Sensitive Detection with
Luminescence

. Sensl!:ivm dﬂm Iess than 1pg ofT)NA
. Nomrad:omﬁve

 Rapid film expos
« NEW! FLUORESCEIN detection kit
® Also available for biotin
s P R v cn

Quantitative PCR
e * Sensitive luminescent method - detects
over a wide target concentration

® Accurate quantitation of RNA or virus
Singl u

|"9°C°mf°"wm Circle No. % Readers’ Service Card
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PROTEIN DETECTION
ELISA-Light™

Immunoassay

e Ultrasensitive detection compared to all other
methods  Circle No. 56 on Readers’ Service Card

Western-Light™
Immunoblotting System

¢ Sensitive: picogram quantities ; " "
of protein detected - -
® Long-lived light signal permits

multiple exposures (unlike Prpp—
other luminescent methods) P
® Fast: exposures in minutes

REPORTER GENE ASSAYS

Galacto-Light™
BGalactosidase Assay

¢ Rapid (<25 min), non-isotopic, easy to use

* Up to 1000 times more sensitive than CAT
assays

. ngh sensitivity (2 fg) and wide dynamic range
(>10%) are ideal for normalizing transfection
efficiency in luciferase and other assays.

Circle No. 58 on Readers’ Service Card
Phospha-Light”  GUS-Light™
Secrefed Placental Alkaline ~ GUS Gene Assay

Phosphafase Assay ® Rapid: results in less than

® Measures <10 fg of SEAP 1 hour : ;

* Sample media; cells left intact X Approxnm_a;ely 100 tfllmes
for further experimentation more sensitive than fluo-

¢ Transfection normalization rescent or colorimetric

of other luminescence assays R

Circle No. 60 on Readers’ Service Card Circle No. 61

Picogram detection with Wesfern-Light™

Western-Light Plus™

e All the advanrages of Western-Light™ with faster exposures
¢ Concurrent detection of molecular weight markers
Circle No. 57 on Readers’ Service Card

New!

CDP-Star™
Alkaline Phosphatase Substrate

e Greatest signal intensity
® Ideal for blotting and immunoassay
applications

Circle No. 59

T o TROPIX
BT Tin
47 Wiggins Avenue The Leader In Luminescence

Bedford, Massachusetts 01730
TEL: 617-271-0045 or 800-542-2369 FAX: 617-275-8581 Internet Mail: Tropix@BioTechNet.com

AUSTRALIA: Dade Diagnostics Pty Ltd. 07.273.7111 » AUSTRIA: Dipl. Ing. F. GATT 0512.58.30.17 « BELGIUM/LUXEMBURG: Westburg BV 0800.1.9815 « CANADA: BIO/CAN Scientific
800.387.8125 » DENMARK: AH Diagnostics 86.101055 « FINLAND, NORWAY, SWEDEN: Boule Diagnostics AB 46.8.746.0990« FRANCE: OZYME 1.34.60.24.24 « GERMANY: SERVA
Feinbiochemica GmbH & Co. KG 06221.502.0 « HONG KONG Gene Company, Lid. 2.896.6283  ISRAEL: Gamidor, Ltd. 3.5351505 e ITALY: Prodotti Gianni S.p.A. 02.5097238 * JAPAN:
Boehringer Mannheim K.K. 03.3432.3155 » KOREA: Seolin Scientific Corp. 2.548.5911 » MALAYSIA: Filiarite Co. 603.7351559 * SPAIN: Ingelheim Diagnostica y Tecnologia, S.A. 3.404.52.20
» SWITZERLAND: Catalys AG 01.830.70.37 * TAIWAN: Unimed Healthcare Inc. 02.7202215 » THE NETHERLANDS: Westburg BV 033.950094 * UK: Cambridge BioScience 0223.316855

For information on all products above, circle reader service no. 62



Olympus Fluorescence.
Building on the Brilliance.

Olympus now builds on the brilliance of
fluorescence by making it an integral
part of the most responsive microscope
you'll find today.

Presenting the B-Max 60 Research
Microscope System.

For transmitted and incident light, o

Your Universal Lamp Housing gives
you the choice of 12V/100W halogen,
100W mercury or 75W xenon illumina-
tion. And a flip of a switch lets you
change from reflected to transmitted
halogen light and back again.

Which means you never lose sight
builtin on-axis vertical illuminator now of your work.
handles any combination of reflect
ed light modes—including incident g
fluorescence with low UV wave-
length techniques. So you get an
allin-one look at your most dynamic
applications. And your microscope is

Raising your comfort level.
You experience EL Y
e BMax 0 in W=
a totally relaxed, '
natural position. b r
Your forearms,

wrists and hands —';f -
rest comfortably  |EGEG——
on the tabletop, e
yet you have total access to coaxial
coarse and 1-micron fine focusing
knobs. The elec- E

tronic controls are
visible from the

ready when you are.

Prepared for the best.

eyepieces. And
a massive, stable
stand allows

The B-Max 60's Universal ’
Rotary Turret Vertical :
llluminator accepts up to four

modular fluorescence excitation cubes
from a choice of 18 standard cubes—or
lets you select from a wide range of cus-

tom cubes for multiple staining ___ i

simultaneous \
video and photo

mounting for effortless, publication
quality photomicrography.

It's a new kind of ease. And like
everything about the B-Max 60 Series
Research Microscope System, it builds
more efficiency info everything you do
For your
demonstration, call

1-800-446-5967. |

techniques. Making everything
easily, instantly accessible. ~

Superior, ‘
/ TN
- -

====s==
super-wide

F.N. 26.5 1
Infinity-corrected

For more information

[ U.LS. Plan Fluorite ™

or Plan Apochromat e
obijectives bring you

L : Olympus America Inc
r Precision Instrument Div
Two Corporate Center Drive
Melville, NY 11747:3157
516844 5000
Fax: 516-844-5112
Conada
Carsen Group, Inc
Markham, Ontario
905-479-4100
Fax: 905-479-1610
Lotin America
Miami, FL
305-266-2332
. Fax: 305-261-4421
resolufion, contrast
and light transmission that
enhance your most

ambitious procedures
and photomicrograph




Do you analyze gels?
Have you tried DENDRON®, the most advanced system available for gel analysis?

DENDRON®'s patented system corrects, processes and analyzes all forms of gels in order to compare banding

patterns.

It can analyze DNA fingerprint patterns, RFLP's, RAPD's, chromosome karyotyping gels, Southerns,

Northerns, and Westerns. DENDRON® will analyze the gel images generated in a variety of gel documentation and
gel imaging workstations. In the DENDRON® system, the gel image is scanned into a database and processed for
contrast. If necessary, the digitized gel image is unwarped in order to rebuild an aligned image, as demonstrated
below. Lanes and bands are automatically detected, band areas and intensities measured, and molecular weights
determined. The process is extremely rapid. DENDRON® then computes similarity coefficients between every pair
of lanes (strains) and generates matrices of similarity coefficients which are then used to construct dendrograms.
When applied to DNA fingerprinting, DENDRON® can be used to compare any or all new strains with all previously

analyzed strains.

Condida RFLP-original

R

Create global standard

Straighten & unwarp
Detect lanes

fAlign lanes

Detect bands

Display and edit gel
Display and edit classes

Calibrate to global standard
Link bands

Edit linking

Write bands to data file

original gel image

Cendida RFLP-Contrast/Unwarped
ar

Rebuild gel
Computer generated gels

Neighbor lanes
Densitometry of lanes
Write densitometry to data file

Make dendrogram
Dendrogram from matris
Make new band file

Set similarity limits
Collapse dendrogram
Set options ...

sample DENDRON menu

unwarped and contrast-enhanced image

computer normalized and modeled

dendrogram and rebuilt lanes

DENDRONE® allows you to:

-Store and analyze a limitless number of gel images

-Image process individual lanes to compensate for over or
under loading (see above)

-Image process the entire gel or portions of the gel for
background (see above)

-Analyze warped or distorted gel images by removing all
geometric distortions-i.e., smiles, frowns, other linear and
non-linear distortions (see above)

-Densitometrically scan the entire width of each lane for
band intensities and positions (see above)

-Automatically identify lanes and bands, and assign intensity
classes and molecular weights to bands (see above)

-Automatically subtract gel backgrounds in order to
accurately assign intensity values to bands

-Identify unique bands in different lanes

-Normalize gel images nonlinearly to general standards to
compare patterns on different gels

-Compute similarity coefficients between every pair of lanes
of interest on the same or different gels

-Select from five formulas for calculating similarity coefficients

-Generate matrices of similarity coefficients between every
pair of up to 5000 patterns in a single grouping

-Identify similar or identical strains in the same or different
gels

-Create dendrograms based upon similarity coefficients
between any or all patterns in the same or different gels

-Generate gel models (see above)

-Display gel patterns horizontally next to their respective
positions in a dendrogram (see above)

-Test dendrogram stability mathematically

-Normalize and neighbor any two or more lanes from the
same or different gels for visual comparison

-Create a database for cross-referencing and pattern
selection from different gels based upon genotypic
characteristics, phenotypic characteristics or patient
characteristics

-Export information to standard spreadsheet programs

-Utilize additional features too numerous to describe here.

If you are interested in learning more about the most
user-friendly, versatile, sophisticated and powerful gel analysis
system commercially available, contact:

Solltech Inc.

Technology Innovotlon
Center
Suite #9

Oakdale, la. 52319
Phone (319) 335-4702
Fax (319) 335-4489
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SLM

REFLECT ON OUR
FLUORESCERNCE

AMINCO eBowman® Series 2

L T
Lummescence Spectrometer

m’ﬁ":';-i"il«'u el

Research performance in an
affordable benchtop system

* Intracellular probe measurements for
simultaneous acquisition of multiple probes

* Full range of accessories including
automated polarizers, automated sample
holders and MilliFlow™ Stopped Flow
Reactor

* Fiber optic options for remote spectroscopy,
microphotometry, and quantitative
fluorescence imaging

® |ntuitive mouse-driven window software for
multi-user/multi-tasking operation

* Dual light sources for high performance
fluorescence and phosphorescence in one
instrument

SIMOAMINCO'

820 Linden Avenue, Rochester, New York 14625
Phone: (800)637-7689 or (716)248-4110
Fax: (716)248-4114 E-mail: sim@cyber].serviech.com

AD31.78

This laser based micropipette puller is the only
puller available that pulls all types of glass.
. .including QUARTZ and OPTICAL FIBERS.

See our new web site at http://www.sutter.com

Sutter
Instrument Company

Novato, CA 984949, phone: 415-883-0128, fax: 415-883-0572
Circle No. 11 on Readers’ Service Card
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ANTIBODIES TO

TUBULIN

Specificities Available:
¢ Tubulin

4 Acetylatéd Tubulin
¢ o-Tubulin

¢ (3-Tubulin

¢ (-Tubulin I + II

¢ B-Tubulin III

¢ Tyrosine Tubulin

Call for more information.
Sigma Chemical Co.
P.O. Box 14508, '
BIO‘SCIENCESm St. Louis, MO 63178
Tel. 800-262-9141, 314-771-5750
Fax 800-240-4668, 314-664-3143
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RESEARGHERS AGREE... The BTX ECM' 600 meets all the
requirements of the ideal electroporation system!

Versatility

¢ Flectroporates all cell types

® Wide operating range allows
researcher to expand limits of
experimentation

¢ Automatic dual monitoring
capability in a single unit

® The only system with more
than a dozen chamber and
electrode choices; ideal for
volumes up to 50ml in petri
dishes as well as continuous
flow applications

The only
“universal”
electroporation
cuvettes packaged
with a sterile
pipette for easy
and efficient
sample removal.

VWR Scientific: 800-932-5000

21/592-6642 CANADA: Tel. 800/465-9313 CHINA: Tel. 1/831-4577 DENMARK: Tel. 86/10-10-55
39-07 GREECE: Tel. 01/646-2748 HONG KONG: Tel. 578-5839

SET CHARGING VOLTAGE
Y

RESET

Ease-of-use

Single, self-contained unit; no
confusing “add-on” modules -
saves lab space

Easy to learn and use; up and
running in minutes, saves
technician training time

Portable, for easy transport
to other lab locations

Toll free technical support

® Free access to the 2700

INDIA: Tel. 44/828-3782

references in our Electronic
Genetics’ Database
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Efficiency

Capable of generating higher
field strengths and producing
hundreds more pulse length
settings than other widely
used systems

High electroporation efficiencies
with the greatest number of
cell types

Two voltage ranges for effortless
switching between electroporation
of prokaryotic and eukaryotic cells

® Full 2 year warranty

®

I
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ELECTRONIC GENETICS®

Electroporation. It’s not just what we sell. It’s what we are.
11199-A Sorrento Valley Road * San Diego, CA 92121-1334 US.A.
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1-800-289-2465  (619) 597-6006  Fax: (619) 597-9594

BTX is a division of Genetronics, Inc.

AUSTRALIA: Tel. 02/4863104 BELGIUM, LUXEMBOURG, NETHERLANDS: Tel. 0800/19815 BRAZIL: Tel.

INDONESIA/SINGAPORE: Tel. 273-0898

FINLAND: Tel. 04208077 FRANCE: Tel. 1/44-52-73-75 GERMANY, AUSTRIA: Tel. 06221/30-
ISRAEL: Tel. 3/917-812 ITALY: Tel. 02/33106630 JAPAN:

Tel. 03/3818-5091 _ KOREA: Tel. 02/561-2431 MALAYSIA: Tel. 03/7031888 NEW ZEALAND: Tel. 04/385-7699 PORTUGAL: Tel. 1/458-16-41 SOUTH AFRICA: Tel. 11/789-3932 SPAIN: Tel.

01/3-58-92-24  SWEDEN: Tel. 43-51-30-60 SWITZERLAND: Tel. 061/712-16-16

TAIWAN: Tel. 2/880-2913 THAILAND: Tel. 2/308-0611

UNITED KINGDOM: Tel. 1670/73-29-92



THAT ADAPTS TO ANY TARGET.

Universal detection capability is one reason why primer dimers — only the target of interest is detected.

Digene’s SHARP Signal™ System hits the mark with Best of all, it's a standardized strip-well microplate
so many labs. Because the same protocol can detect format that gives both qualitative and quantitative

a variety of targets, it’s cost-effective. It uses no colorimetric results. All considered, Digene’s SHARP
radioactive isotopes, so there are no disposal costs Signal System is one PCR detection assay that’s right
to consider. It's so sensitive, it can detect positive on target.

PCR specimens that start with as few as 10 input To order your kit or for more information, call
molecules. Assay results are available in just a few 1-800-DIGENE-1. International inquiries, call
hours. And, it won’t detect PCR artifacts such as 301-470-6500 orfax 301-680-0696.

@DIAGNDST:‘CS, INC.

Digene SHARP Signal System Probe/Primer Sets are available to detect HIV, HBV, HCV, CMV, Mtb, and other infectious disease targets.

For research use only. The Polymerase Chain Reaction (PCR) process is covered by U.S. patents owned by Hoffman-LaRoche.
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