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Cool Tube

“Often Imitated, Never Equaled”

The StrataCooler® Portable Benchtop Coolers

Wherever your research may lead you, the StrataCooler® Benchtop Coolers
are designed to maintain subzero temperatures. Within your -20°C freezer,
the StrataCooler line of benchtop coolers insulates your enzymes from
periodic temperature increases due to open freezer doors, frost-free
cycles, or power loss. The StrataCooler line is the most reliable, maintain-
ing subzero temperatures for up to two hours at your benchtop or wherev-
er you prefer to work.

NEW: Stratagene now offers the StrataCooler® Cryo Cell Freezer and the
StrataCooler® Cryo Lite Cell Freezer. Both units are designed for the con-
trolled freezing of mammalian cells. The StrataCooler Cryo units provide
researchers with a convenient, controlled and inexpensive means to freeze
mammalian and insect cells, with overall survival rates of 80-90%.

STRATAGENE'

USA:

Corporate Headquarters
Telephone: 800-424-5444
Fax: 619-535-0034

Germany:

Stratagene GmbH
Telephone: (06221) 40 06 34
Telefax: (06221) 40 06 39

A. StrataCooler® II Benchtop Cooler

B. StrataCooler® II Racks (2 Racks) Catalog #400007
C. StrataCooler® Lite Benchtop Cooler Catalog #400012
D. StrataCooler® Lite Racks (1 Rack) Catalog #400017

E. StrataCooler® Cryo Cell Freezer
F. StrataCooler® Cryo Lite Cell Freezer
Cryovials » 500 (not pictured)

When looking for the “Coolest” technologies, call
Stratagene or the Stratagene distributor nearest you.

Switzerland:
Stratagene GmbH
Telephone: 01-3641106
Telefax: 01-3657707

France:

Stratagene France
Telephone: (0590) 72 36
Telefax: (1) 44 28 19 00

United Kingdom:
Stratagene Ltd.
Telephone: (0223) 42 09 55
Telefax: (0223) 42 02 34
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STATISTICA/w™ (for Windows) Complete Statistical Sys-
tem with thousands of on-screen customizable, presentation-quality
graphs fully integrated with all procedures m Complete Windows 3.1
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button
support m Unlimited numbers of data-, results-, and graph-windows
m Inter-window integration: data, results, and graphs can be treated
as objects and converted into one another in a number of ways m
The largest selection of statistics and graphs in a single system;
comprehensive implementations of: Exploratory techniques; multi-
way tables with banners (presentation-quality reports); nonpara-
metrics; distribution fitting; multiple regression; general nonlinear
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step-
wise discriminant analysis; log-linear analysis; factor analysis; clus-
ter analysis; multidimensional scaling; canonical correlation; item
analysis/reliability; survival analysis; time series modeling; forecast-
ing; lags analysis; quality control; process analysis; experimental de-
sign (with Taguchi); and much more m Manuals with comprehen-
sive introductions to each procedure and examples m Hypertext-
based Stats Advisor expert system m Extensive data management fa-
cilities (spreadsheet with long formulas, block operations, ad-
vanced Clipboard support, DDE hot links, relational merge, data
verification, powerful programming language) m Batch command
language and macros also supported, “furn-key system” options m
All output displayed in Scrollsheets™ (dynamic, customizable, pres-
entation-quality tables with toolbars, pop-up windows, and instant
2D, 3D and multiple graphs) m Extremely large analysis designs
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA
designs) m Megafile Manager with up to 32,000 variables (8 Mb)
per record m Unlimited size of files; extended (“quadruple”) preci-
sion; unmatched speed m Exchanges data and graphs with other ap-
plications via DDE or an extensive selection of file import/export fa-
cilities m Hundreds of types of graphs, including categorized multi-
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate
(e.g., 4D) graphs m Facilities to custom design new graphs and add
them permanently to menu m On-screen graph customization with
advanced drawing tools, interactive stretching and resizing of com-
plex objects, interactive embedding of graphs and artwork, special
effects, icons, maps, multi-graphics management, page layout con-
trol for slides and printouts; unmatched speed of graph redraw m
Interactive rotation, perspective and cross-sections of all 3D and 4D
graphs m Extensive selection of tools for graphical exploration of
data: fitting, smoothing, overlaying, spectral planes, projections, lay-
ered compressions, marked subsets m Price $995.

Quick STATISTICA/w™ (for Windows) A comprehen-
sive selection of basic statistics and the full graphics capabilities of
STATISTICA/w m Price $495.

STATISTICA/pos™ (for DOS) A STATISTICA/w-compat-
ible data analysis system m Price $795.

Quick STATISTICA/pos™ (for DOS) A subset of STA-
TISTICA/DOs statistics and graphics m Price $295.
Domestic sh/h $10 per product; 14-day money back guarantee.

For IBM Circle #38
For MAC Circle #39

StatSoft”

2325 E. 13th St. « Tulsa, OK 74104 « (918) 583-4149
Fax: (918) 583-4376

-

STATISTICA/Mac™ (for Macintosh) A smrs‘ncv“ompaﬁue
oomprehmvedmnmﬂyﬂsandgraphkssymd&dpedbrﬂ:euadm-
Large selection of statistical methods fully integrated
gmphics(mclnm,mulnplets,amdeselecﬁonof rotatable 3D
graphs; MacDuws!ylelools)lUnhmitedsizedﬂksuwapoﬂbrSmn
7, incl. “Publish and Subscribe m Price $595.

Quick STATISTIGAMac“‘ (for Macintosh) A subset of STATIS-

Overseas Offices: Statsoft of Europe (Hamburg, FRG), ph: 040/ TICA/Mac: & selection of basic statistics and the full graphics ca-

4200347, fax: 040/4911310; StatSoft UK (London, UK ph: 0462/482822, pabili ATISTICA/Mac ® Price $295. —
fax: 0462/482855; StatSoft Pacific (Malbourne Ausu)'aha) ph: (03) 663 ties of ST N

6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-848-0918. Available From: OORPORATE SOFTWARE and other Authorized Worldwide: Hol-

Representatives
land: MAB Julsing, 071-230410; France: Version US ;1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Kit 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500;

Japan (Macintosh): Three's Company, Inc., 03-3770-

600; Japan (DOS and Windows): Design Tt

quoes,lnc. 03-3667-1110.

StatSoft, STATISTICAW, Quick STATISTICA/W, STATISTICA/Mac, Quick STATISTICA/Mac, STATISTICAIDOS, MSTA“STICNDOS.!! eet L 1 Inc.
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A.L.E™ DNA Sequencer helps AZT fight HIV

Accurate detection of heterozygote
point mutations has enormous
potential as a clinical research tool.
Nothing illustrates this better than the
recent spectacular analysis of emerging
AZT resistant HIV species by direct,
solid phase genomic sequencing with
A.L.F.” DNA Sequencer.

The non-edited data output above
shows DNA sequences of HIV RT
from a patient undergoing AZT
treatment'!. This clean sequence with
little background signal emphasizes the
suitability of A.L.F. for direct genomic
sequencing of clinical samples.
Detailed analysis revealed dynamic
changes in base composition.

Take a close look at the changes
A.L.F. detected at position 42. The C
residue after 10 months treatment
became a 50% A/C mixture at 18
months and a clear A nucleotide at 27
months. With a secondary shift from A
to G at position 41, Thr69 changed to
Asp, a substitution not previously
reported.

Only the Automated Laser
Fluorescent detection system of A.L.F.
combines all the advantages for
detecting point mutations like these.

Fixed laser detection of sample
bases is essential to reduce background
noise. With its unique fixed laser
(A.L.F has no moving parts apart from
the door), background noise is lower
than other sequencers. Hence its base
calling is more accurate.

And because A.L.F. uses just one
single fluorescent label, you don’t have
to worry about spectral overlaps and
mobility shifts, which again makes
base calling more accurate.

A.L.F. DNA Sequencer accurately detects
beterozygote point mutations. DNA sequencing
with A.L.F. bas many applications in clinical
research.

Furthermore, the well-proven
Sanger technique, already cited more
than 20,000 times, leaves nothing to
chance with the reaction chemistry.

A.LF. thus provides the accuracy
needed to yield the “consensus”
sequence of viral genomes in samples
from HIV-1 infected patients treated
with AZT.

So with A.L.F. generating precision
data like this, clinical researchers can
rapidly determine the molecular basis
for drug resistance and more effectively
plan treatment with alternative drugs
or combinations of drugs. And, of
course, direct DNA sequencing with
A.L.F. has plenty of other clinical
applications in areas such as infectious
diseases, cancer, genetic disorders and
forensics.

Ask for more details and a reprint of

the reference.
1. Dynamic changes in HIV-1 quasispecies from
azidothymidine (AZT) treated patients. FASEB Journal

6 (1992),Wahlberg, J., Albert, J., Lundeberg, J., Cox,
S., Wahren, B., Uhlén, M
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PROTEINS

P L U S

How innovative technologies solve today’s problems.

oday’s protein research environment is more exciting

and demanding than ever before. Witheach break-

through, researchers discover new challenges as they

strive to do more in less time with smaller amounts of
material. In many cases, they are solving these problems
with the application of alternate technologies.

PROTEIN QUATERNARY STRUCTURE: WHERE DO
TRADITIONAL TECHNIQUES FALL SHORT?

Quantification of stoichiometry and binding affinities is
critical, both in quality control of recombinant proteins and
in anti-viral drug development. Yet direct measurement of
these thermodynamic properties has been hampered by
empirical methods that rely on molecular weight standards
and unjustified assumptions or methods that interfere with
equilibrium between associated and non-associated protein
moieties. To avoid such problems, Beckman Instruments
now offers a modern analytical ultracentrifuge described by
Dr. Preston Hensley of SmithKline Beecham:

“The analytical ultracentrifuge is the ideal analytical
tool. It allows us to define assembly processes in viruses and
has been extremely helpful to us in characterizing proteins
that may be incorrectly folded as the result of particular
expression protocols. The XL-A Analytical Ultracentrifuge
has made a key contribution to our drug discovery efforts.”

MAXIMIZING SEQUENCER PRODUCTIVITY:
CAN NEW TECHNOLOGY CROSS-CHECK SAMPLE PURITY
BEFORE SEQUENCING?

Separation scientists continually find that the isolation and
purification of a sample prior to sequence are more difficult
and time-consuming than the sequencing itself. Reverse-
phase HPLC is well-established but does not provide an
adequate verification of purity.

Beckman Instruments has successfully demonstrated
how a combination of technologies — HPLC and capillary
electrophoresis (CE) — can efficiently verify purity and
solve the problem of wasted sequencer time. CE performs
purity analysis in a fraction of the time spent with more
traditional techniques.

The 1990-91 Annual Report of the University of Cam-
bridge Centre for Molecular Recognition reports:

“The Beckman P/ACE™ capillary electrophoresis ap-
paratus has exceeded our expectations of usefulness and this
instrument heralds a very exciting future in the study of
biological molecules. Its speed and sensitivity have made it
the preferred choice to HPLC in the analysis of protein and
peptide purity in many cases; preparative work continues to
be done by HPLC.”

Beckman has integrated HPLC and CE with its Gold
software, producing the only LCCE system available today.
With the Porton LF 3000 Protein Sequencer, Beckman pro-
vides a complete protein workstation for the determination of
primary structures.

COMPOUND DETECTION: IS THERE A WAY TO GET
HIGH RESOLUTION AND HIGH SENSITIVITY?

With its speed and resolution, CE is increasingly being used
for the study of microsamples and peptide fragments. And
now, to counter its inherent sensitivity limitation, Beckman
offers a laser-induced fluorescence (LIF) detection option
that expands detection limits to the femtomolar range.

| M —

T T T T T
Time 1.0 20 3.0 4.0 5.0
Minutes

Tryptic digest of 3-lactoglobulin analyzed with CE.
(700 attomoles injected.)

For more information about applications of the tech-
niques discussed in this article, the Beckman Plus, or for
information and dates on Beckman’s worldwide Protein
Discovery Tour, write to Beckman Instruments, Inc.,
Bioanalytical Systems Group, 2500 Harbor Boulevard,
Fullerton, California 92634-3100. Or call, toll-free in the
U.S.A. 1-800-742-2345.

BECKMAN
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THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Chosen to be better
Ribozymes that can catalyze the
ligation of two RNA molecules
held by a template RNA mol-
ecule have been generated
through an iterative in vitro se-
lection method. Bartel and
Szostak (p. 1411) initially gen-
erated a large pool of 10%° se-
quences. Despite this diversity,
the number of possible se-

Random
sequence

Pool RNA molecule

quences still represents a scant
fraction of the sequences pos-
sible for the random segment.
The catalytic RNA molecules
were subjected to further rounds
of mutation and selection,
which improved the catalytic
activity of some of these mol-
ecules from a factor of ~10° to a
factor of ~10%. In a Perspective,
Benner (p. 1402) contrasts the
selectionand design approaches
for developing catalytic macro-
molecules.

Jumping around
An elementary chemical reac-
tion that is run in the dark and
that begins and ends in the
ground state is normally pre-
sumed to have stayed there.
Barnesetal. (p. 1434) show that
in the gas-phase bimolecular
reaction of potassium with so-
dium bromide (K + NaBr), part
of the reactive flux spends all
of its time in the ground state,
but part of the flux hops onto a
low-lying excited state for sev-
eral molecular vibrations and
then jumps back to the ground
state. This additional thermal
energy pathway was deduced
from the difference in excita-
tion spectra for the two sodium
D lines in the laser-assisted re-

action.

Background aerosols and polar ozone depletion
In late winter and early spring, the depletion of ozone in the polar
stratosphere is usually accompanied by conditions that favor the
formation of polar stratospheric clouds (PSCs). The catalytic chem-
istry of ozone depletion has suggested that type I PSCs, which are
thought to be composed of nitric acid trihydrate (NAT), might
be essential for the chlorine activation process that generates Cl
and CIO. Molina et al. (p. 1418) studied the phase relations in the
H,SO,/HNO;/H,O system and show that background H,SO,-
water aerosols can readily adsorb HNO; vapor and grow into PSCs.
Also, chlorine radical precursors form readily at polar tempera-
tures (below 200 K) by HCl uptake on liquid H,SO, particles and
on solid H,SO, hydrates. These results suggest that PSCs are not
essential for chlorine activation, although they provide high surface
areas and decrease NO, concentrations by scavenging HNQO;.

Kinks in silicon

Pure metals are relatively soft,
whereas solids such as silicon
are hard and brittle, largely be-
cause dislocations in covalent
materials are immobile except
at high temperatures. However,
a proper theoretical explana-
tion for the behavior of dislo-
cation$ in materials has been
lacking. Gilman (p. 1436) of-
fers the analogy of substitution
reactions in chemistry: motion
of kinks along dislocation lines
breaks symmetry, and is there-
fore forbidden. Moreover, sug-
gests the author, kink mobility
may be directly related to elec-
tronic structure. This, in turn,
influences dislocation velocities
and hence, material hardness.

No nucleus needed
When cells are exposed to ul-
traviolet (UV) irradiation, tran-
scription factors such as AP1
and NFxB are activared. It has
long been thought that this ac-
tivation required a nuclear sig-
naling cascade triggered by
DNA damage or its by-prod-
ucts. Devaryetal. (p. 1442) dem-
onstrate that NFkB activation
can occur without a nuclear sig-

naling cascade in enucleated
cells. Like the UV induction of

AP-1, the UV activation of
NFxB requires a signaling path-
way that involves Src, the Ha-
Ras small G protein, and Raf-1.

Thwarting viruses
with NO
Interferons (IFNs) inhibit virus
replication, but the underlying
mechanisms remain mysterious.

Karupiah et al. (p. 1445) have

shown that in macrophages, the -

antiviral effects of IFN-y are
mediated through induction of
nitric oxide synthase (NOS) and
its product, the multifunctional
messenger molecule NO. The
antiviral activity associated with
NOS may explain why this
autotoxic enzyme is so widely
inducible.

T cell vaccine
Activated autoreactive T cells
are often implicated in the in-
duction of autoimmune diseases.
In patients with multiple scle-
rosis (MS), T cells can be found
that are reactive toward myelin
basic protein (MBP). Zhang et
al. (p. 1451) used MBP-reac-
tive T cells from MS patients to
develop a T cell vaccine. These
T cells were cloned, activated,
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and attenuated by radiation
treatment. The clones were then
reinjected back into the pa-
tients. After the second inocu-
lation, the frequency of circu-
lation MBP-reactive T cells de-
clined notably, and regulatory
T cells that inferred with the
MBP-reactive T cells could be
isolated. This result demon-
strates that T cell-mediated au-
toimmune diseases can perhaps
be controlled by giving the reg-
ulatory network a boost.

Break-in code

for entering cells
Mycobacterium tuberculosis, the
infectious agent of tuberculosis,
escapes the host’s immune re-
sponse in part by entering mac-
rophage cells, where it can sur-
vive indefinitely before escap-
ing and proliferating. Arruda et
al. (p. 1454; see news story by
Aldous, p. 1390) have cloned
DNA sequences responsible for
cell entry and survival. When
such sequences were transferred
to a nonpathogenic strain of
Escherichia coli, the bacteria
could enter and survive in hu-
man HelLa cells.

Gramicidin-lipid
structure

A high-resolution structure of
gramicidin A, a cation channel,
in phospholipid bilayers has
been determined by Ketchem et
al. (p. 1457) using solid-state
nuclear magnetic resonance
spectroscopy. The hydrogen
bonds formed by the helical pep-
tide as well as the orientations
of the indole side chains of the
tryptophan residues can be iden-
tified. The tryptophans appear
toserve adual role in anchoring
the peptide with respect to
membrane and in assisting in
the movement of cations.
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At New England Biolabs, we’re cloning
for the future. Our enzyme production is
linked to the cloning and overexpression
of restriction endonucleases. This means
you can be assured of unmatched afford-
ability, pure product and unsurpassed
scientific expertise.

And, because our high quality recom-
binant enzymes are produced in larger
lots, you get greater product consistency.

D W o=

541327 - W7 3 1 .38

SDS-PAGE of recombinant BamH [ restriction
endonuclease demonstrating purity of enzyme
preparation from the cloned BamH | gene. Lanes
represent a 2-fold dilution from 54 to 0.14 ug
BamH I per lane. Lane 9 contains molecular
weight standards. Molecular weight of BamH |
protein = 24,570 daltons. This preparation was
used to grow BamH [ crystals which led to
solving its three-dimensional structure.

(A. Aggarwal, personal communication)

Aat II
Acc |
Afl 11

BspE I
BspH I
Dde |
Afllll  Dpnl
Alu | Dpn Il
Ase | Eag |
Ava | EcoO1091
Avall EcoRI
AvrIl  EcoRV
BamH I Fok I
Ban I Fsp I
Bbv I Hae Il
Beg | Hae III
Bgl I Hga |
Bgl II Hha |
BsaAl Hincll

Hind III
Hinf I
HinP11
Hpa |
Hpall Sall
Kas | Sau96 1
Mbo IT  Sfil
Msc | Sma [
Mspl  Sphl
Mwol Sty
Nae | Taq® I
Nco | Xba |
Nde I Xho |
NgoM 1 Xmal
Nla III

Nla IV

Not I
Pst |

Pvu Il
Sac Il

Vent z® DNA Polymerase
Ventz® (exo) DNA Polymerase
Deep Ventz” DNA Polymerase
Deep Venty® (exo) DNA Polymerase
M-MuLV Reverse Transcriptase
T7 DNA Polymerase

T4 DNA Polymerase

T7 RNA Polymerase

T4 DNA Ligase

Taq DNA Ligase

T4 RNA Ligase

T4 Polynucleotide Kinase
Exonuclease 111
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PNGase F

Endo H

Endo Hg

Neuraminidase
N-Acetyl-B-D-Hexosaminidase¢
LARy Phosphatase

YOP; Phosphatase

T-Cellg Phosphatase

Lambda Phosphatase

For crystal clear value and purity, call
New England Biolabs, 1-800-NEB-LABS.

-

Q NEW ENGLAND

“Biolabs.

New England Biolabs Inc

32 Tozer Road, Beverly, MA 01915 USA
1-800-NEB-LABS

Tel. (508) 927-5054 Fax (508) 921-1350
New England Biolabs Ltd., Canada
Tel. (800) 387-1095 (416) 672-3370

Fax (416) 672-3414

New England Biolabs GmbH,
Federal Republic of Germany

Tel. (06196) 3031 Fax (06196) 83639

75) 94-0299;

rk (31) 56 20 00;
e (1) 34 60 24 24;
1213 2

rway 22 22 04 1i;




TopCount Combines the Power of Radioisotopic and
Luminescence Technology into One Microplate System

TopCount Microplate Scintillation and
Luminescence Counter

Beta, gamma or luminescence labeling? Why have
three instruments when TopCount can count all

three labels? It’s the only system that measures liquid
scintillation, solid scintillation and luminescent
samples in microplates.

The Convenience of Microplates with the
Performance of Scintillation Counting

TopCount can measure radioisotopes in 96- and 24-well
microplates, up to 12 wells simultaneously. Reflective
optics and proprietary counting technology prevents
optical crosstalk and maintains high counting
efficiency. TopCount is the first microplate system to
offer true LSC performance, including dual label DPM
with external standardization.

Step into the Future with Luminescence

The same technology that gives TopCount unsurpassed
performance in microplate LSC brings low backgrounds
and fast photon counting to luminescence measurements
Now you can count glow and enhanced flash lumines-

cence with a dynamic range of 10°. In addition, exclusive

features such as dual detectors, a plate stacker and a bar
code reader provide you with a combination unmatched
by any luminometer or LSC.

. A PAcmD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A.
L Tel: 203-238-2351 Toll Free: 1-800-323-1891 TX: 643251 FAX: 203-235-1347

A Canberra Company

A Solution for Every Application

TopCount will revolutionize the way you run your assays.
You can harvest 96 samples at once, and count them
without ever touching a filter. You can prepare and
analyze samples in the same plate for in-plate binding
and adherent cell assays. And for liquid samples, there is
even a better way — you can count them dry, without
cocktail, in solid scintillator plates.

For a solution to your microplate application,
just call Packard and ask about TopCount.

i

Packard International Offices:

Australia, Mt Waverley 61-3-543-4266; Austria, Vienna 43-1-302504-0; Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559; Denmark, Greve 45-42909023;
France, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 663010; Italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850; Netherlands, Groningen 31-50-413360;
Tilburg (013) 423900; Russia, Moscow, 7-095-238-7335; Sweden, Uppsala 46-18 556900; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 0734 844981.
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Specific
purpose
The sharply curved bill of the
white-tipped sickle-billed
hummingbird is specifically
adapted to probe the delicate
tubular flowers of heliconia plants
forthe nectar on which the
creature survives.

High-performance Boehringer
Mannheim Taq DNA polymerase
is designed and tested with an
equally specific goalin mind: to
produce absolutely specific
amplification products in your
polymerase chain reactions.

ach lot of Taq polymerase
undergoes a unique self-priming
assay to assure thatthe enzyme
is essentially free of endogenous
DNA fragments. Additional
testing makes sure that
contaminating exonucleases and
endonucleases are also not
present.

m 25U U 11U 05U

-~
S —
— — — —

Specific amplification of a single-copy B-globin gene (1.5 kb)
from 100 ng of human genomic DNA using various unit (U)
quantities of Boehringer Mannheim Tag polymerase.

The highest levels of product
purity are provided so that you
achieve specific, high-yield
amplification with no background
and no false priming.

Licensed to perform

Choose Boehringer Mannheim
Taq polymerase with confidence
because Boehringer Mannheim is
now a fully licensed supplier of
PCR products, and your purchase
conveys toyou a license to
perform PCR for research
purposes.

Now you have the convenience
of being able to purchase licensed
Taq polymerase from the same
company thatyou rely onfora
wide range of other molecular
biology research products.

Give us your specifics today

Count on Boehringer
Mannheim Taq polymerase for
high-yield, high-quality PCR
results. Contact your

BOEHRINGER
MANNHEIM

g

Boehringer Mannheim
represlentative or ﬁall PERFORMANCE
us to place your order at 7
1-800-262-1640. Leaving the
This productis sold under licensing arrangements with Roche LZmZts Beb an
Molecular Systems and The Perkin-Elmer Corporation.
©1993 Boehringer Mannheim. All Rights Reserved.
BOEHRINGER £\
MANNHEIM ‘Ehn!hrin er
5 N\
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Washington University in St. Louis &

The Missouri Botanical Garden
_are pleased to announce a conference entitled

November 11-12, 1993
Washington University in St. Louis
Womens Building Formal Lounge.
Speakers: Shirley Malcolm, Marc Feldman, Mary-Claire King,
Kenneth Manning, Willie Pearson, Bernice Anderson and others.
No Registration Fee! Dinner $ 30 (in advance)

For more information contact 314-935-5690
This conference is supported by the National Science Foundation

Design : Umashanker ‘Pop' Sampath, 1993

WOMEN IN SCIENCE

"Gender and the Culture of Science"
SCIENCE 16 April 1993 Reprint

This 2nd annual cover story explores the many issues vital to
female scientists and the companies and universities where
they work. Are females unique in their approach to science?
Are the issues facing American women global or are the
barriers and frustrations different in Europe and Japan? Is
there a female model for success in science? These questions
and more will be raised in this important cover story.

To order your copy send 82.95 per copy (includes postage) to:

SCIENCE
Attn: Corrine Harris
1333 H Street, NW
Washington, DC 20005

£1.95 per copy on bulk orders of 10 or more copies
$25.00 minimum on Visa and MasterCard orders

fhat res:sts
cracking...

Tired of your protein slab gels break-
ing or cracking® Try Duracryi™ acrylamide
from Millipore. Its high tensile strength
is double that of conventional gels, so
it won't crack, break or tear — even in
large format thin gels.!

Silver-stained Duracryl gels produce
monochromatic grey-black spots for
superior laser scanner images — instead
of the difficult to scan red-brown spots

obtained with standard acrylamide gels.

For DNA sequencing, we also offer
ultra high quality acrylamide stock solu-
tion (40%, 19:1 bis) with extremely low
conductivity for excellent results with
manual or automated sequencers.

M||||pore acrylamides are made with
high purity powders and Milli-Q® water,
then further purified using chromato-
graphic and membrane-based systems —
techniques that Millipore knows a thing
or two about.

wand a

offe

r
that’s hard
fo resist!

Don't just take our word for it.

Try a free 100 mL bottle of Duracryl
(30%, 0.8% bis) or acrylamide
(40%, 19:1 bis). But call soon.

This offer expires December 31, 1993.
Call 1-800-MILLIPORE or our fax on
demand information retrieval system
at 1-800-MILLIFX and request #1701.

MILLIPORE

Duracryl is a trademark of Millipore Corporation.
Milli-Q is a registered trademark of

Millipore Corporation
! BioTechniques, 12(4), 580 (1992)
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FLUORESCENCE POLARIZATION
AT LOW COST

FPM-1"/FPM-1" SYSTEM

® HIGHLY PRECISE—LESS THAN 1MP STANDARD DEVIATION
HIGHLY SENSITIVE—ACCURATE AT 10"' M FLUORESCEIN IN
THE POLARIZATION MODE DOWN TO 10'* M FLUORESCEIN IN
THE INTENSITY MODE

VARIABLE READ TIME FOR ULTRA HIGH PRECISION

USES DISPOSABLE 12X75 MM GLASS TEST TUBES

4 STATIC MODES OF MEASUREMENT

4 KINETIC MODES OF MEASUREMENT

AUTO BLANK SUBTRACT

99 USER PROGRAMMABLE PROTOCOLS

RS232 AND/OR HARD COPY QUTPUT

FPM-1 SYSTEM INCLUDES: COMPUTER, SUPER VGA MONITOR,
KEYBOARD, PRINTER AND CABLES. MSDOS AND JOLLEY
DATA REDUCTION SOFTWARE INSTALLED. (A COMPLETE
TURN-KEY SYSTEM)

FOR FURTHER DETAILS CALL, FAX OR WRITE TO
JOLLEY CONSULTING AND RESEARCH, INC.

8 ® o 8 0

34469 N. CIRCLE DR., ROUND LAKE, IL 60073

(708) 548-2026 = U.S. & CANADA 1-B00-685-0401 = FAX (708) 548-2025
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custoM DNA  SYNTHESIS

PURE & SIMPLE
(and now more economical than ever)
[0 PRICE § 5 0
[ J
+ per base
plus setup

O SUPERB TECHNICAL SUPPORT
+

O IMPECCABLE QUALITY
+

[0 WORLD'S FASTEST SERVICE

MIDLAND

THE UNDISPUTED #1
CUSTOM DNA SYNTHESIS SERVICE

THE MIDLAND CERTIFIED REAGENT COMPANY
3112-A WEST CUTHBERT AVENUE
MIDLAND , TEXAS, 79701

PHONE 1-800-247-8766 FAX 1-915-694-2387
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JMVP 2.

Now with FREE DeltaGraph® Professional
JMP 2.0 is SAS Institute Inc.’s powerfully simple statis-
tics and data visualization software for the Macintosh.
JMP brings classical and exploratory data analysis alive
with unique dynamic graphics and tools for real-time
data acquisition, control charts, MANOVA, regression,
power calculations, linear and nonlinear fitting, and
much more. Combine JMP with JMPDesign®,

rated #4644 by MacWEEK, for a comprehensive experi-
mentation tool that creates, fits, and analyzes designs.
Now when you order JMP 2.0, you also get FREE
DeltaGraph Professional, rated 484t by MacUser. But
hurry! This offer is available only while supplies last.
Call SAS Institute at 919-677-8000, x5071 for Macintosh
demo disk “FS” today! I'T’S FREE!

Age DISLIIbELION of Cor Bugers

/\J\/ oﬂ‘
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DEFINING
THE ART
OF
MICROPIPETTE
TECHNOLOGY
"~ p2000
LASER BASED

MICROPIPETTE
PULLER

No other micropipette puller offers you the
combined functionality, versatility and
reproducibility of the P-2000.

The only micropipette puller that
utilizes a laser as the heat source

The only micropipette puller that
allows fyou to pull quartz tubing or quartz
optical fibers, as well as conventional glasses

The only micropipette puller that
offers programmable heating filaments

— Call us for details.
—="_ Sutter Instrument Company

40 Leveroni Court, Novato, CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572
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The longer your DNA sequence, the more
you need ALF" DNA Sequencer.

It’s no longer in doubt. ALF™ DNA Sequencer is the most accurate
sequencing instrument available today. Totally error-free runs of
740 base pairs are not uncommon and well over 99% accuracy is
routinely obtained from much longer nucleotide sequences (1).

Recently published studies (2-5) also confirm the sequencing
supremacy of ALE.

For example, when ALF and two other instruments were assessed for
sequencing precision (2,3), the high accuracy of ALF could not be
matched by either of its rivals, who displayed sequencing errors of
5-10% in the 200-300 base pair range.

In another study (4), the leading competitor’s DNA sequence error as
a function of length increased rapidly from 1% in the 0-350
nucleotide range to about 17% at 500 nucleotides, reaching a plateau
of 25% error at 560 nucleotides. Furthermore, to get reliable data,
this instrument required a redundancy of 8.4 reads per nucleotide.

In contrast, a standard ALF DNA | 1 Datasupplied by Unkénand T Hutiman 4. Seauenco lngthand orranaysis f
o, : :  run at the Sequenase and automated Tag
Sequencer was more than 99% methods. Bio

seqnmng m&? 14
) (1993) 442-447, Koop, B.F., Rowan, L.,
accurate over 500 base pairs and
sequenced with a low overall

cheﬂ.w-ﬂ Deﬂ‘w‘lde.l’ Lee, H,,
redundancy of 2.8 (one third of
the rival sequencer) in the course

Of the European Com unlty aﬂi mﬁlm%ﬂmﬂ’:‘aﬁﬁ Mg,l. M.JD- sgne:?. e,
<1, an Ranst, M., Fiten, P., Voet, ger, C., Stegemann, J., Erfle, H.,
SﬂCCharomyceS cerevisiae genome Volckaert, G., Opdenakk G. . T, X oW,

sequencing project (5).

ALF - the most accurate DNA sequencer available today.

681-
-690

691-
-700

701-
=710

711-
-720

1143

sy That’s 100% certain.
e Ask for more information.
98%

721- 731- 741- 751- 761- 771- 781- 791-

730 740 750 760 770 780 -790  -800

Fully automated base calling from a routine 800 base sequencing run.

ALF was 100% accurate up to 740 base pairs (1). PharmaC|a

Pharmacia Biotech. For information in US: Tel 800-526-3593. Fax 908-457-0557
In Canada: Tel 800-463-5800. Fax 800-567-1007
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Funny, It Doesn't

look like A Revolution
m NUCLEIC ACID

QUANTITATION

Don’t be fooled by the modest appearance of the new DNA DipStick™ Kit from Invitrogen.
It's nothing short of a revolution in the quantitation of DNA, RNA and oligonucleotides.

The DNA DipStick™ is the economical solution for quantifying amplification products, mRNA,
total RNA, cDNA or plasmid DNA.

WE'RE SENSITIVE fo YOUR NEEDS.

The easy-to-use DNA DipStick™ is so sensitive, it quantitates nucleic acid at concentrations
as low as 0.1 ng/ul. That’s a big advantage over conventional techniques like ethid- = O T / I:"
ium bromide staining or spectrophotometry, which are less sensitive and require ~ ~ “* ng, s
substantially more sample.

How FAST s FAST!

With the DNA DipStick;,” you'll get results in less than 10 minutes. It’s as easy as
- spotting 1 yl of sample on the DipStick and placing it in three solutions.
The DNA DipStick™ makes quantification of single- or double-stranded DNA, RNA or oligo-
nucleotides fast, accurate and economical. Plus, it provides a permanent record of results.

JoIN the REVOLUTION. CALL Now.

Customer Service Representatives are standing by to take your order for the DNA DipStick™
Kit. To order, simply call and ask for catalog #K5632-01. ®
1-800-955-6288 or Fax 1-619-597-6201 [/Jj] InvitroZZy

3985 B Sorrento Valley Bouslevard, San Diégo, Caolifornia 92121
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©1993 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—GaI-GIcNAe—Man\ =
Man-GlcNAc-GleNAc | S8
NANA-Gal-GlcNAc-Man
e
——
Gal-GicNAc \
Gai—GlcNAe—Man\ / alelide
Man-GicNAc-GicNAc \
GicNAc-Man,
Gal-GlcNAc-Man \
GicNAc-Man
At last. Fast, simple, The most eomplete

and aeeurate 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
Carbohydrate Electro-
phoresis) N-Linked Oligo-

saccharide Sequencing Kit.

Glyko
scientists
continue to
discover and
clone new
glycosidases

FACE OLIGOSACCHARIDE
SEQUENCING

<« 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-GicNAc

selection of recom-
binant glycosidases
available anywhere

Glyko glycosidases for struc-

ture and sequence analysis of

carbohydrates include:

u PNGase F, releases Asn-linked
oligosaccharides

u NANase |, releases 0:2-3
N-acetylneuraminic acid

u NANase Il, releases :2-3,6
N-acetylneuraminic acid

® NANase lll, releases 02-3,6,8
N-acetylneuraminic acid

u Neuraminic Acid Linkage
Analysis Kit contains NANase
I, I, and Il

= HEXase |, releases $1-2,4,6
N-acetylglucosamine

® MANase |, releases 11-2,3,6
mannose

= FUCase |, releases 01-6
fucose

Better enzymes
because they're
recombinant, exten-
sively characterized,
and highly purified
Unlike non-recombinant
enzymes isolated from
bacteria, 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 combina-

tion for rapid sequential
enzymatic digestion.

\Man
Man-GIcNAo-GIcNAc

Man-GlcNAc-GlcNAc

Putting carbohydrate
analysis within
everyone's reach

Recombinant glycosidases
are a critical part of the
FACE technology developed
by Glyko to simplify the
analysis of carbohydrates.

Other Glyko products
include FACE Glycocon-
jugate Analysis Kits, the
FACE Imager, and FACE
Analytical Software.

Glyko also offers custom
carbohydrate or glycocon-
jugate analysis, custom kit
production, and FACE
training programs.

Contact us, today

To order Glyko recombinant
glycosidases, or for more
information on these and
other FACE products, please
call Glyko, Inc. toll free at
1800 33 GLYKO (334 5956),
fax 1415 382 7889, or write
to us at 81 Digital Drive,
Novato, California 94949.
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Visible **P-nucleotides
you store in the fridge.

Redivue *?P-nucleotides contain a novel red dye and
stabilizer formulation providing unique advantages in
convenient handling and storage.

Extensive testing in over 75 laboratories in the USA has
demonstrated performance of redivue nucleotides to be

equivalent or better than the corresponding standard products.

Amersham, the supplier of choice in labeling and detection.

Free Product Brochure

“The redivue label is easier and safer to handle
because of the color, and it worked really well
in my applications.”

Gordon Stewart, Ph.D., University of Michigan

The inclusion of the intense red dye improves
handling of microlitre quantities

¥ Visible in the vial

¥ Easier pipetting

¥ Added confidence and safety in handling

In addition, the stabilized formulation offers:

P Storage at +4°C

¥ Time saving - no thawing necessary

¥ Consistent performance - freeze-thaw
cycles eliminated

© Amersham International ple 1993. All rights reserved.

P Amersham LIFE SCIENCE

Amersham International plc
Amersham England HP7 INA
Tel: 0494 544000

Fax: 0494 542929

For further information
il contact your local office.

Amersham Corporation
2636 South Clearbrook Drive
Arlington Heights Oakville
Illino1s 60005
Tel: (800) 323-9750
Fax: (708)437-1640

Amersham Canada Ltd
1166 South Service Road West

Ontario L6LST7
Tel: (416) 847-1166
Fax:(416)847-7790
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Enter te ra of

Instant Autoradiography

Packard's new Instantlmager™ directly images and
quantitates radioactivity from gels, blots, membranes, TLC
plates and tissue slices. There are no X-ray films or
phosphor screens to expose and process. Just load your
sample, point and click with the mouse, and you will get
instant results.

In just seconds, you'll know if your experiment has
succeeded; in minutes, you'll get quantitative data. The
InstantImager is 100 times faster than X-ray film and ten
times faster than phosphor screens.

Its revolutionary Microchannel Array Detector (MICAD)
images '“C, 3§, 3P, ¥P and '¥I activity, and other beta and
gamma emitting radioisotopes, in real time, with spatial
resolutions unmatched by any other direct detection
system. It counts your labels with true nuclear counting
statistics and delivers reliable quantitative results from
activity levels that would require days of film or phosphor
screen exposure.

Hard to imagine? Just look at the following example of a
Southern blot from Prof. E. Southern's laboratory, Univer-
sity of Oxford, UK. On the right is a conventional

X-ray film after a 16 hour exposure.

PAcmD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A.
Tel: 203-238-2351 Toll Free: 1-800-323-1891 TX: 643251 FAX: 203-235-1347

A Canberra Company

On the left is the same sample imaged and
quantitated with the InstantImager, in just ten minutes.

So why wait? Experience similar productivity gains in
your lab. Call Packard today and ask for the
InstantImager!

Packard Instrument, Co.
BSBYSTEM
G.EBTIF ED
L1SC e

Packard International Offices:

Australia, Mt Waverley 61-3-543-4266; Austria, Vienna 43-1-302504-0; Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559; Denmark, Greve 45-42909023;
France, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 663010; Italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850; Netherlands, Groningen 31-50-413360;
Tilburg (013) 423900; Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 0734 844981.
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