&
AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

17 SEPTEMBER 1993 $6.00
VOL: 261 ®» PAGES 1493-1648




Breaking the Mold




In Thermostable

Enzyme Research

The Commitment to Discovery

Stratagene is committed to thermostable enzyme research. We literally go to the ends of the earth looking for novel
microorganisms which may contain useful thermostable enzymes. Our goal is to make recombinant DNA methodologies more
efficient and less time-consuming by exploiting these newly discovered enzymes that excel at elevated temperatures.

The Results of Our Search

Stratagene’s search has been quite fruitful. We have broken new ground with thermostable enzymes isolated from the
hyperthermophilic marine archaeon, Pyrococcus furiosus (Pfu)'. This extremely thermophilic microorganism grows
optimally at 100°C and as may be expected, possesses a host of exceptionally thermostable enzymes.

Scientists at Stratagene have recently cloned Pfu DNA ligase*%2, which remains active following one hour incubation
at 95°C and functions superbly in the ligase chain reaction (LCR)*®. Cloned Pfu DNA polymerase* exhibits 12-fold higher
fidelity than Taq polymerase®’. The exonuclease-deficient mutant of Pfu DNA polymerase can be used to directly sequence

PCR** products with °S-dATPS.

This is just the beginning of Stratagene’s commitment to explore thermophilic enzymes and their applications. Just the
beginning of the already unmatched line of Stratagene enzymes that can take the heat.

- Extremely thermostable. Exhibits
AL LR higher specificity with substantially
less blunt-ended activity than Tth DNA ligase, making it ideal for
use in LCR. Cat# 600191

Until now, the only commercially
available thermostable DNA ligase.
The original LCR technique employs this enzyme. Cat# 600193

Cloned Tth DNA ligase

Includes Pfu DNA ligase, reaction
buffer, positive and negative control
oligonucleotides, control plasmid template and a detailed LCR
protocol complete with experimental design and troubleshooting
section. Cat# 200520

Cloned Pfu DNA Polymerase E_xtrerqely thermostable. Exhibits

3’ to 5’ exonuclease-dependent
proofreading activity and the highest fidelity of any thermostable
DNA polymerase. Cat#'s 600153, 600154, 600159

Native Pfu DNA polymerase The original .high-iidelity Pfu
polymerase isolated from the

hyperthermophilic archaebacterium, Pyrococcus furiosus.
Cat#'s 600135, 600136

LCR Kit
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The genetically engineered
mutant of Pfu polymerase
possesses no detectable exonuclease activity. Ideal for cycle
sequencing PCR products with %S nucleotide analogs and for
other high-temperature primer extension reactions that do not
require high-fidelity DNA synthesis. Cat# 600163

Exo-minus Pfu DNA polymerase

Contains all the
reagents required
for cycle sequencing with Exo-minus Pfu. Designed for direct
sequencing of PCR products or purified plasmid templates,
labeled with **S-dATP. Cat# 200326

Cyclist™ Exo-minus Pfu DNA sequencing kit

Traditionally used for
high-temperature primer
extension reactions. Stratagene’s Tag DNA polymerase is purified
using a proprietary technique that makes the enzyme extremely
thermostable. Cat#'s 600131, 600132

Native Tag DNA polymerase

Contains all the reagents
required for cycle
sequencing with 7aq polymerase. Designed for direct sequencing
of PCR products, plasmids from colonies or phage from plaques,
using %2P- or 3°p-dATP. Cat# 200325

Cyclist™ Tag DNA sequencing kit
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Call Stratagene for the distributor nearest you.

USA:

Corporate Headquarters

Easy Ordering: (800)424-5444
Telefax: (619)535-0034

Germany:

Stratagene GmbH
Telephone: (06221) 400634
Telefax: (06221) 400639
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United Kingdom:
Stratagene Lid.
Telephone: (0223) 420955
Telefax: (0223) 420234
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Stratagene GmbH
Telephone: (01) 3641106
Telefax: (01) 3657707
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Stratagene France
Telephone: (0590) 7236
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* Patents Pending

** The Polymerase Chain Reaction (PCR) process is covered by U.S. patents
owned by Hoffmann-La Roche. Use of the PCR process requires a license.
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Electrochemiluminescence.

Shed New Light
On Quantitative PCR.

Electrochemiluminescence. The technological breakthrough
for quantitative PCR. Giving you the sensitivity and speci-
ficity you need to detect and measure PCR products.at the

attomole level with flexibility and speed for

THE QPCR SYSTEM 5000
INCLUDES THE your applications. All with the conve-
INSTRUMENTATION,

racensmnsorwane Tience and safety of nonisotopic detection.

s bdegalisg With the new QPCR™ System 5000,
PCR PRODUCTS AS

apoyasonesavpie Perkin-Elmer integrates the inherent
it analytical capabilities of electrochemi-
luminescence with the power of automation in a complete
system for the rapid quantitation of PCR products. The
QPCR System 5000 also comes with the expertise and
support behind Perkin-Elmer’s PCR Performance Guarantee.

For more information on the QPCR System 5000 for
the rapid quantitation of PCR products, contact your
Perkin-Elmer sales representative or call 1-800-762-4000.
To order, call 1-800-762-4002. Outside the U.S., contact

your Perkin-Elmer sales representative.

~ERKIN ELMER

Europe Vaterstetten, Germany Tel: 49-8106-381-115 Fax: 43-8106-6697
Canada Montreal, Canada Tel: 514-737-7575 Fax: 514-737-9726

Far East Melbourne, Australia Tel: 61-3-560-4566 Fax: 61-3-560-3231
Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223

Perkin-Elmer PCR reagents are developed and
f; ed by Roche Molecular Sy Inc., @
Branchburg, New Jersey, US.A.

Perkin-Eimer is a registered trademark and QPCR is a trademark of The Perkin-Eimer Corporation. The GeneAmp PCR process is
‘covered by U.S. patents owned by Hoffmann-La Roche Inc. and FHoffmann-La Roche Ltd. Perkin-Elmer is exclusively licensed for
the detection of PCR products by electrochemiluminescence, except as applied to diagnostic procedures, under patents or patent
M applications owned by IGEN, Inc., Rockville, MD.
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A SOLID REPUTATION
FOR LIQUID HANDLING.

Pipettes and dispensers for
volumes from 0.5 pL to 100 mL.
All from Brinkmann.

Brinkmann features a comprehensive
array of high quality liquid hundl[i'ng
products, perfect for the volume of
liquids you handle—including many
from Eppendorf®, now 1SO 9001-
certified.

e Pipettes that meet a wide range

of needs include adjustable-volume
(air and positive displacement),

Eppendorf ® is a registered trademark of
Eppendorf-Netheler-Hinz GmbH.

fixed-volume, multichannel, and
repetitive models.

¢ Bottletop dispensers that are
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dispense reagents ranging from
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THiSs WEEK IN SCIENCE

edited by PHIL SZUROMI

Tackling toxic torts
The U.S. Supreme Court re-
cently decided a case—Daubert
v. Morrell Dow Pharmaceuti-
cals—with broad implications
for the admissibility of scien-
tific evidence in the courts. Ina
Policy Forum, Foster et al. (p.
1509) discuss the decision with
respect to toxic tort cases and
suggest several directions for
judges, lawyers, scientists, and
scientific societies to take in re-
sponse to the decision.

i

Stressing strain in
fullerene chemistry
What drives the chemical reac-
tivity of fullerenes such as Cgy?
Haddon (p. 1545) argues that
the fullerenes can be best de-
scribed as aromatic molecules
that undergo reactions which
relieve the strain inherent in
their closed, nonplanar struc-
tures. The author uses T-orbital
axis vector analysis to charac-

terize the energetic penalties of
fullerene geometries, which
force carbon-carbon 6 bonds to-
gether and which inhibit reso-
nance in the m-orbital network.
The formation of organometal-
lic derivatives of Cg and Cj
can be understood in terms of
relieving local and global strain.

o

Across the great divide
The transfer of ions across an
interface between two immis-
cible liquids is a fundamental
process, but one which has been
difficult to simulate with mo-

SESR SN

=

b

Transcription and the cell cycle transition in yeast

1

Late in the G1 phase of budding yeast, transcriptional factors are
activated for the cyclin genes and for proteins that synthesize
DNA. The SBF transcription factor, which acts on certain cyclin
genes, is known to be a heterodimer consisting of a DNA binding
domain (Swi4) and a regulatory element (Swi6). Koch et al. (p.
1551) have purified and cloned the p120 protein of the MBF
transcription factor complex that activates the genes encoding B-
type cyclins and genes involved in DNA synthesis. This protein,
Mbpl, binds DNA and like Swi4 forms a complex with Swi6. Swi4
and Mbp! also show a number of structural similarities. Deletion
mutants for MBPI were viable but genes normally transcribed
periodically in response to the MBF target, the MCB element,
were expressed at a low, constant rate. The SWI14 and MBP1 genes
have an essential, overlapping function; mutants in which both of
these genes are deleted failed to synthesize G1 cyclins and were not
viable. In a Perspective, Andrews and Mason (p. 1543) discuss the
role of gene expression in the cell cycle.

lecular dynamics methods with-
out ad hoc assumptions and con-
ditions. Benjamin (p. 1558) used
only the basic known properties
of water and dichloroethane to
construct a convincing simula-
tion of the interface between
the two liquids and of the move-
ment of simple ions across it.
Fingers of water constantly pro-
trude into and retreat from the
organic layer across a boundary
that remained stable through-
out the simulation. lons did not
simply diffuse across the barrier
but crossed it through a process
characterized by an activation
energy.

k]

A greater crater
Evidence has recently accumu-
lated that the long-sought cra-
ter formed by the impact of a
large asteroid at the Cretaceous-
Tertiary (K-T) boundary is the
Chicxulub structure in Yucatén,
Mexico. One problem both in
its initial identification and sub-
sequent study is that it is buried
by hundreds of meters of younger
rocks. Sharpton et al. (p. 1564;
see news story by Kerr, p. 1518)
present an analysis of recent

gravity data and suggest that
the crater may be nearly 300
kilometers across, considerably
larger than initially assumed.
The key evidence is in the in-
terpretation of a fragmentary
fourth ring in the gravity data.
If it is this large, the Chicxulub
crater would likely mark one of
the largest impacts since life
began on Earth. In a related
news story, Morell (p. 1518) dis-
cusses some of the paleon-
tological puzzles posed by the
impact theory of the K-T ex-
tinction event.

Bit by bit
All digital computers encode
information as strings of zeros
and ones, but in aquantum com-
puter the zeros and ones are sup-
posed to be represented by two
states of a quantum mechanical
system, and superpositions of
different states can be incorpo-
rated into calculational proce-
dures. Lloyd etal. (p. 1569) bring
the hypothetical quantum com-
puter a step closer to feasibility
by showing how a coupled sys-
tem of quantum states—for ex-
ample, a polymeric chain in
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which each unit hasan electron
that can be switched from the
ground state to the excited state
by a photon of the right energy
—can be loaded with a speci-
fied series of zeros and ones. La-
ser light pulses of the appro-
priate frequency and duration
would move bits up and down
the register and perform logi-
cal operations in a molecular-
level computer.

in the major groove

In RNA duplexes, the major
groove provides a more exten-
sive array of hydrogen bond do-
nors and acceptors than the
minor groove does, which would
facilitate sequence recognition,
yet the major groove appears
less accessible because it is deep
and narrow. Weeks and Cro-
thers (p. 1574) found that the
major groove is accessible at
duplex termini and that avail-
ability could be enhanced by
asymmetric and large loops be-
tween helices.

71

Stem cell fates

The identity of the genes that
control the assignment of cell
identity to the stem cells of the
developing neuroblasts in the
central nervous system (CNS)
is unknown. Chu-LaGraff and
Doe (p. 1594; cover) studied
the role of the wingless gene in
neuroblast determination in the
Drosophila CNS. With the use
of a conditional mutant, they
demonstrate that the function
of wingless in segmentation can
be separated from the require-
ment for wingless in the CNS.
Expression of wingless is neces-
sary for the determination and
formation of neuroblast cells
adjacent to those expressing the
wingless protein, which is a se-
creted glycoprotein.
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THE NEXT STEP IN FILMLESS AUTORADIOGRAPHY.

SMALLER PHOSPHORIMAGER:

FOR SMALLER BUDGETS.

Now get all the advan-

dynamic range allows you to

- ing chemicals. Plus, storage |

ImageQuant allows you to

- tages of Molecular Dynamics’ = image both weak and strong | phosphor screens can be erased | quantify images directly — and :
| proven storage phosphor tech- | signals with a single exposure. | and re-used indefinitely. - without scintillation counting. |
' nology for less than ever before. The Phosphorlmager SF For analysis, the compact = Files are formatted for easy |
The Phosphorlmager SF™ | is also economical and easy to = Phosphorlmager SF includes  transfer to your favorite PC and |

| is a smaller-format version of
| the Phosphorlmager 425. It’s
- perfect for autoradiography
- and analysis of samples up to
20 cm x 25 em, such as
Southern and northern blots,
immunoblots, protein or nucleic
| acid gels, and TLC plates.

But there’s nothing small
about its performance. Like the
large-format Phosphorlmager
' 425, the Phosphorlmager SF
- reduces exposure times by a
. factor of 10-100. Its large

use. You don’t need -70° freez-

Molecular Dynamics’ powerful
ers, darkrooms, or film process-

- ImageQuant™ software.

High-density gene mapping hybridizations such as this 4 x 4 x 8 x 12 array can be imaged |
on the Phosphorlmager SF. Courtesy of Dr. G. Lennon, Human Genome Center.

A4 Bynamics

Macintosh programs. Built-in |

- Ethernet capability lets you

send data and images to other
computers.
So, if you've been wait-

- ing for a Phosphorlmager that

fits your budget, size up the |
Phosphorlmager SF. Call to- |
day fI(:r a free copy of our new

Phosphorlmager brochure. ‘

In the U.S., call 1-800-788-0634.
In Europe, call 44 732 62565.

| In Australia, call (03)810-9572.
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To Dispose Or Not To Dispose...
That is the Question.

Now there is an easy answer to this sample
preparation dilemma: Packard's New
MultiPROBE™,

Carry-Over Elimination... Your Way.

Packard’s MultiPROBE offers you a choice:
washable Teflon®-coated sampling probes or low
cost disposable tips. The MultiPROBE can be
configured with conductive liquid level sensing tips
or standard tips. Carry-over requirements change?
Only a MultiPROBE can be upgraded to meet your
changing needs.

High Throughput Liquid Handling.

Automatic variable spacing between multiple
sampling tips guarantees high throughput and flex-
ibility for different methodologies regardless of the
combination of test tubes, microplates or vials used.

Easy-To-Use.

A graphical user interface with pull-down menus
provides versatile, uncomplicated programming for
all of today’s clinical and life science applications.

A Canberra Company

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: 203-639-2172

On-Site Support.

Add the reputation of Packard’s worldwide service
and support network and the choice for automating
your liquid handling procedures becomes obvious:

The Packard MultiPROBE Family
of Automated Liquid Handling Systems...
Choices Without Compromise.

Packard Instrument. Co.
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Packard International Offices:
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There Are Places You Expect
Hazards. Your Lab Shouldnt Be One Of Them.

Water hazards on a golf course
can cost you a couple of strokes. In a
lab, however water hazards in the

being used to clean the water system
?ot info the water used for polyacry-

amide gels, rendering them useless.
In each of these cases, when the
lab switched to a Mill-Q®
Plus Water Purification
System, all their problems

disappeared.

form of ions, pyrogens and organics
can cost you monﬁws of
research work.

That's why if's critical
for you fo have a water

purification system that 5 § =
removes confamination | ull: -
instead of one that con-

That's because the

the highest quality water

tributes fo it. If you don't, you could
end up like one of these ?(l]cihties:

1. A lab doing protein purification
with HPLC found that endotoxins in ifs
water system confaminated profeins.

2. Organics in another facility's
water system kept mammalian cells
from growing in defined medium.

3. A semiconductor plant fesfing
for copper had its chromatographic
results ruined by confamination in
their water system.

4. In yet another lab, phosphates

available: 1.5 liters per minute at 18
megohm and < 10ppb TOC (with
RO pretreatment).

To ensure you're always getting
high quality water, the system tells
you when the filter module
needs changing.

And unlike other systems,

changing our module is easy. 1S

e

Instead of separate bowls, our
QPAK™ purification module
has an allinone design that
takes hardly any time fo
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Mill-Q Plus system delivers

To nd Water

chonge out and prevents you from
ever having fo come in confact with
wetted sur%ces.

Also, because we don't use sep-
arate bowls, the system has virtually
no holdup volume. This results in
faster flush-ups, along with reduced
extractables and bacterial growth.

To further prevent water degrader
fion, the system even recirculates water
automatically every hour for approxi
mately five minutes.

So beware of less expensive water
purification systems that claim to do
as good a job as the Mill-Q Plus sys-
tem: They may prove hozardous to
your work.

For additional information
about the Mill-Q Plus system,
including a brochure, technical

bullefins and data sheet, call
1-800-225-1380.

MILLIPORE

©1992 Millipore Q:rprg:ot on




Quantitative

Photometry

Confocal
Imaging

The system:
Superior performance
fluorescence microscopy

The objective:
Nikon CFN
Plan Apochromat
(50) 4
1.4 N.A.

Exceptional throughput, resolution and
sensitivity clearly demonstrate Nikon'’s superiority
in fluorescence microscopy. Investigate over an
extended spectrum with diffraction limited micros-
copy, employing very low fluorochrome doses.

High UV transmission and large numerical
apertures are the rule throughout the wide range
of Nikon CF®fluors and CFN plan apochromats.
The 60X CFN plan apo, for instance, provides the
brightest, highest resolution images possible over
the broadest spectrum.

Call today to schedule a demonstration:
1-800-52-NIKON, ext. 133.

‘Optiphot® |
- Microscope ‘o
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Nikon

AT THE HEART OF
THE SYSTEM YOU NEED




P 1H A R

THREE FOLD
REDUCTION IN
AMIDITE USAGE —
MORE ECONOMICAL
OLIGOS

- 10 EAA.

5% Acetonitrile, pH 7.0
B: 100mM TEAA,
30% Acetonitrile, pH 7.0
Flow: 1.0 ml/min

Gradient: 0-100%

|
|
|
f
|

BREAKTHROUGH IN
PROCESS SCALE
SYNTHESIS

OligoPilot™ Large Scale Oligo Synthesizer is
designed for synthesis from 10 uM to 400 uM
(up to 800 UM capacity with

high load support).

OligoPilot™ utilizes an innovative pump driven flow-through column
design and a new polymer support matrix, Primer Support. The
flow-through design gives you the following benefits:

* Significant reductions in amidite usage, 1.5 molar equivalents
* Fast detritylation, 2 min. at 200 uM scale

® Short cycle times, 7 hours at 200 uM for a 20-mer

* Reduced waste volume, 415 ml at 200 uM scale

* Average yield per cycle of over 99%

* 12 amidite ports for DNA, RNA or modified amidites

The pump driven flow-through design ensures the active phosphor-
amidite concentrations remain high even at small molar excesses.
This design also makes the most efficient use of other reagents and
allows for rapid reagent change at up to 75 ml per minute.

Primer Support contributes to the overall performance due to its
hydrophobic nature. Its hydrophobicity ensures that any water

~ introduced with the oxidation step does not remain in the system,

reducing coupling efficiency in later steps. The lack of labile sites

also minimizes spontaneous chain elongation off the support which
is sited for silica based supports.

7 ~ OligoPilot is fully programmable via an external computer. In

addition, the computer tracks reagent usage and identifies the hatch
numbers for each reagent used for cach oligo synthesis. '

* The on-line trityl monitor provides continuous display of couplmg :
efficiency of each step. In &e

- can stop the synthesis before additional reagents are wasted.

~ Lab scale synthesis users can enjoy
and the pump driven flow-through design with the
' Gene Assembler® DNA/RNA Synthesizer.

event of a poor coupling, the monitor

y similar benefits of Primer Supp(m

| |
PharmaciaBiotech Inc
800 Centennial Avenue
Pn“scala\hlay. NJ 08854

Tel pi!éne:
U.S.
Canada

1-800-526-3593 [FNNIS =t SRR
1-800-463-5800 [N






Funny, It Doesnt

look like A Revolution
im 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 f0 YOUR NEEDS.

The easy-to-use DNA DipStick™ is so sensitive, it quantitates nucleic acid at concentrations
as low as 0.1 ng/yul. That's a big advantage over conventional techniques like ethid- - . Lk
ium bromide staining or spectrophotometry, which are less sensitive and require > 01 ng/ul il
substantially more sample. ‘

T “a,
XN w
1 _n \‘\
s

)
¥, 'd' * 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.

JomN the REVOLUTION. CALL Now.

Customer Service Representatives are standing by! To order the DNA DipStick™ Kit, call and

ask for catalog no. K5632-01. -
1-800-955-6288 or Fax 1-619-597-6201 Illlmge"

3985 B Sorrento Valley Boulevard, San Diego, Caglifornia 92121
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Circle the reader service number and we’ll send you details of our new 7000 series and this colorful poster for your laboratory.



PARDON OUR ENTHUSIASM.

It's not every day that something as exciting as
Finnigan MAT’s new generation of single and
triple-stage quadrupole mass spectrometers comes
to town. Our SSQ° and TSQ® 7000 family is the
greatest show in LC/MS and GC/MS. We proudly
present the spectacular power, sensitivity and value
to outperform any competing system.

Choose MS or MS/MS, and combine it with our
full range of inlet and ionization options, including:
electrospray, APCI, PBI, EI/CI and many others.

These systems are, in a word, sensational. Their
significantly longer quadrupole mass analyzers raise
resolution to new heights, while the new detection
system substantially improves sensitivity. Unlimited
power and flexibility are yours with our advanced
digital signal processing. And new Finnigan MAT
software makes these research-grade instruments
easier to use and more productive.

The 7000 systems are attractively priced and
come with our world-renowned safety net of
support and service. Only Finnigan MAT can
bring you the experience and unwavering quality
that comes from over 25 years of leadership in
mass spectrometry.

Find out what the excitement is all about, and
receive a free poster, by circling the reader service

number below.

ffé sionioon

A subsidiary of Thermo Instrument Systems Inc.

California (408) 433-4800 ¢ Georgia (404) 424-7880  Ohio (513) 891-1255  New Jersey (201) 740-9177 ¢ Canada (416) 890-1034
Germany (0421) 54 93 0 « UK (0442) 233555 » France (0169) 41 98 00 o Italy (02) 66011742 * Netherlands (08385) 27266 ¢ Sweden (08) 6800101
Japan (03) 3372-3001 » Australia (02) 646-2211
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PCR Sizing
The Complete Solution For Automated Fragment Analysis

In the race to identify genes of interest, you need a reliable
way to screen samples rapidly and accurately. The model
approach combines PCR-based markers such as microsatellites
with Applied Biosystems’ four-color fluorescent dye techno-
logy. Our easy-to-use Model 373 DNA Analysis System and
GENESCAN™ 672 fragment analysis software provide accurate,
automated sizing of microsatellites, including the widely used
two-base repeats.

In-Lane Controls For Precise Sizing
Only our proven four-dye, one-lane method gives you the
precision neccessary to score small differences in PCR fragment
sizes. You simply run our prelabeled size control in the same
lanes with samples. Our GENESCAN sofiware compares sample bands
against this in-lane control to size PCR fragments precisely. This in-lane
standard automatically controls for lane-to-lane and gel-to-gel variation.

High Throughput Accelerates Research
Our multicolor labeling technology also lets you combine samples to
investigate many loci per lane. This unprecedented throughput can
dramatically advance your research. According to one researcher, “A
single project with at least 500 individuals would take years to analyze
by radioactive methods, but with ....the ability to multiplex, we can do
the same project in a matter of three to four months.™

Betsy Nanthak

4,683,195, 4,80(

owned by F.Hof
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B GENESCAN's unequaled

stems, Inc.  GENESCAN™ is a trademark of
n-La Roche Lid. ¥

Streamlined Data
Handling
When you start generating
10 to 20 times more data

per gel, you'll appreciate

Size | Peak Height

Peok Ares

11604 3% azis
PR L S (e
18612 568 _ L7008

s

L0

analytical performance and  eeelss

ease of use. This Macintosh-  No other system offers so many options

based program automatically Jor vieuing and evauating daa
collects, reports and analyzes data directly from the Model 373.
The digitized information is easily transferred for further analysis.
Our versatile technology also brings unsurpassed precision
to fragment quantitation and sequencing. At Applied Biosystems, we're
committed to providing fundamental technologies to support a full
spectrum of applications for genetic analysis-now and in the future.

To receive literature on the Model 373, GENESCAN, and linkage
Benelux (0) 3465-74868, Canada (800) 6686913, France (1) 49 90 18 00,
Germany (0) 6150,/101-0,
Italy (02) 8912 6011, Japan
(03) 3699-0700, UK. (0925)

895650, U.S. (800) 345-0994. A Division of Perkin-Elmer Corporation

d Biosystems, Ing

The GeneAmp™ PCR Process is covered by US. Patent Nos. 4,683,202

1s a registered trademark of Apple Computer, Inc




CENTRIFUGATION

Introducing the GS-15... a microcentrifuge with macro capabilities

truly multipurpose centrifuge, the GS-15 com-
bines the capabilities of a refrigerated
microcentrifuge, microplate centrifuge, and gen-
eral purpose centrifuge. Offering a top speed
of 14,000 rpm and centrifugal force of 17,530, the new
GS-15 centrifuge dramatically expands the researcher’s
range of applications with one compact, versatile unit.

MICRO TO MACRO APPLICATIONS

You canrely on the GS-15 for microvolume separations
such as pelleting, binding studies, nucleic acid work,
immunoassays, protein extractions, and subcellular frac-
tionation. Use the larger volume, multi-adapter swing-
ing bucket rotor and the GS-15 doubles as a general
purpose centrifuge. It accommodates virtually every
popular tube — microvolume, 50 mL conical, 100 mL
tubes, up to 180 mL bottles — expanding the centrifuge
capabilities to allow pelleting cells and bacteria, clear-
ing cell lysates and homogenates, preforming gradients,
cell separations in gradients, phase separations, binding
studies, and filtration.

RUN PLATES, RACKS, AND MICROPLATES

A unique microplate carrier allows the GS-15 to accom-
modate Deep-Well plates, MiniTube racks, and up to six
microplates, making this the perfect centrifuge for
pelleting, immunoassays, and DNA sequencing.

The versatility of the GS-15 centrifuge is one more
example of how The Beckman Plus dramatically
enhances the range of your research applications.
For more information about applications of cen-
trifugation or about the GS-15, contact one of our
local sales and service offices worldwide. Addition-
ally, VWR Scientific is an authorized distributor in
the U.S.

BECKMAN

Worldwide Sales Offices: Africa, Middle East (Switzerland, Nyon) (22) 994 07 07. Australia, Gladesville (61) 02 816-5288. Austria, Vienna
(2243) 85656-0. Canada, Mississauga (800) 387-6799. France, Gagny (33) 1 43 01 70 00. Germany, Munich (49) 89-38871. Hong Kong, Aberdeen
(852) 814 7431. Italy, Milan (39) 2-953921. Japan, Tokyo 3-3221-5831. Mexico, Mexico City (52) 5 264 0667. Netherlands, Mijdrecht 02979-85651. Poland,
Warszawa 408822, 408833. Singapore (65) 339 3633. South Africa, Johannesburg (27) 11-805-2014/5. Spain, Madrid (1) 358-0051. Sweden, Bromma
(8) 98-5320. Switzerland, Nyon (22) 994 07 07. Taiwan, Taipei (886) 02 378-8000. U.K., High Wycombe (0494) 441181. U.S.A. 1-800-742-2345.

©1993 Beckman Instruments, Inc.
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~ The World’s Only
Microprocessor Controlled
Cryogenic Storage Unit.

CryoMed, the ultimate

name in cryopreservation,

combines liquid nitrogen

reliability with microcom-

puter technology in the

CryoPlus series. Sample

security is maximized with

a microcomputer control/

alarm that continuously

monitors LN, level using pressure differentiation instead of thermocouple
sensors. Easily programmed with a touch-pad, the control can be locked,
preventing unauthorized entry.

Double fill valves assure positive LN, transfer and virtually eliminate problems
associated with single valve systems. Reversible-mount control panel lets unit
accommodate any lab setup. Coupled with an inventory racking system,
CryoPlus provides convenient, economical and secure cryostorage.

*Scale selection - liquid or vapor phase

*24 LED bar graph which continuously displays high/low level
limits, alarm setpoints, actual LN, level and fill indicator

*Continuous monitoring of system functions

* Audible and visual display of system status

*RS232 data port

*Remote alarm monitoring

*Optional digital display of temperature under the lid

Maximum storage capacities based on 2.0ml vial
CPI1/10,000 CPI11/25,000 cpP

Compatible with all CryoPlus units, an optional \
thermal data printer produces a permanent record

of operational functions and alarm sequences.

For maximum cell viability, choose CryoMed’s

programmable and pre-programmed controlled
rate freezers, available for use with chambers in
three standard sizes.

)

J

Directsales representationin the USA.
International sales and service through authorized
distributorsinover 70 countries.
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TEMPERATURE °C

gl’ormaScientiﬁc, inc.

Box 649, Marietta, OH 45750 1-614-373-4763
Telefax: 1-614-373-6770 Telex: 29-8205

Toll-Free 1-800-848-3080




ntoday’s environment of shrinking budgets and lab space,

the new J2-HC centrifuge is an ideal fit. It generates up

to 18,000 rpm and 47,900 X g for high-speed separations,

but it also has a full three-liter capacity for large-volume
and multiple-sample processing. Plus, the J2-HC
can even perform the functions of a refrigerated
microcentrifuge and a microplate centrifuge. This
versatile instrument, currently unlike any other
instrument on the market, performs like four
centrifuges, in one.

FOUR CENTRIFUGES IN ONE

HIGH SPEED: The new J2-HC accommodates Beckman’s
complete line of high-speed rotors including the new unique
JA-12 fixed angle, which runs 12 common 50 mL conical
tubes without adapters.

HIGH CAPACITY: The new JS-4.3 swinging bucket rotor
adds a new dimension to floor model capabilities. Run arange
of labware, from 1.5 mL tubes to 750 mL bottles, with
incredible versatility...you can choose to run 148 3 or 5 mL
tubes, or three liters.

MICROCENTRIFUGE: The J2-HC is ideal for efficient
processing of plasmid mini-preps. With the JA-18.1 rotor, it
can spin 1.5 mL tubes at 33,260 x g.

MICROPLATE: From cytotoxicity studies to cloning, the
J2-HC can handle your microplate applications, accommodat-
ing up to 12 microplates or four Deep-Well plates per run.

YOUR MOST EFFICIENT CHOICE

The J2-HC produces less heat and noise, while consuming less
energy, than any other manufacturer’s floor model centrifuge
due to its unique Friction Reduction System (FRS), which is
built into all Beckman J2 Series centrifuges.

Dr. R. Rott, from the Institute of Virology at the Univer-
sity of Giessen, Germany, comments on the benefits of FRS:
“Beckman’s FRS...considerably decreases energy require-
ments, positively affecting ambient temperature and support-
ing a concern for all of us, efficient use of energy.”

CENTRIFUGATION

The new J2-HC stretches the limits of high-speed centrifugation

The high-speed, high-capacity J2-HC centrifuge is one
more example of how The Beckman Plus adds speed,
efficiency, and versatility to your research applications.
For more information about applications of high-speed
centrifugation or about the J2-HC, contact one of our local
sales and service offices worldwide.

BECKMAN

Worldwide Sales Offices: Africa, Middle East (Switzerland, Nyon) (22) 994 07 07. Australia, Gladesville (61) 02 816-5288. Austria, Vienna
(2243) 85656-0. Canada, Mississauga (800) 387-6799. France, Gagny (33) 1 43 01 70 00. Germany, Munich (49) 89-38871. Hong Kong, Aberdeen
(852) 814 7431. Italy, Milan (39) 2-953921. Japan, Tokyo 3-3221-5831. Mexico, Mexico City (52) 5 264 0667. Netherlands, Mijdrecht 02979-85651. Poland,
Warszawa 408822, 408833. Singapore (65) 339 3633. South Africa, Johannesburg (27) 11-805-2014/5. Spain, Madrid (1) 358-0051. Sweden, Bromma
(8) 98-5320. Switzerland, Nyon (22) 994 07 07. Taiwan, Taipei (886) 02 378-8000. U.K., High Wycombe (0494) 441181. U.S.A. 1-800-742-2345.

©1993 Beckman Instruments, Inc.
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The custom-made
peptide people

*1mg 8 mer = 70% purity

With the quality
assurance of Mass Spec.

You can have dozens of custom designed peptides
for the price you have probably been paying
for 1 or 2. It has to be the most cost-effective

way to buy peptides yet devised.

You pay only for what you need!
But what about the quality, | hear you ask.

That's where dealing with
Chiron Mimotopes really gets
interesting. Because the identity
of your peptide is verified by
Mass Spectral analysis.

. °

¢

’

»
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»
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ORDER TOLL FREE

800-733-7025 800-633-8161
West Coast East Coast

’ »
..' ® »
»

West Coast: East Coast:
4560 Horton Street, 172 Mine Lake Ct, Suite 100,
Emeryville, CA 94608.
Tel: (800
or (510) 316. 3-43
Fax: (510) 601-3300. Fax: (919) 870-9352.

Project CM0615.6.93 (USA)
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igh performance, easy handling, and versatility in a
compact centrifuge. That’s the Avanti advantage.

The new Avanti 30 from Beckman is the ultimate
centrifuge for samples in the 100 pL to 85 mL range.
With a top speed of 30,000 rpm and g-force of over
64,000 x g— the highest performance numbers in its class —
the Avanti 30 powers like a floor model. It handles easily
through a simple control panel. And a small footprint and quiet
induction drive let you park a “personal” Avanti right on the
lab bench where you work, not down the hall.

SHIFT TO A HIGHER GEAR IN CENTRIFUGATION

The Avanti 30 gives you more versatility than you’ve ever had
in abenchtop centrifuge. A choice of 13 rotors accommodates
a wide range of tubes, including conical plastic tubes. The
Avanti also performs as a refrigerated microfuge.

AVANTI. TAKE IT FOR A SPIN AT
30,000 RPM ON YOUR LAB BENCH.

SAFETY FEATURES KEEP YOU BETWEEN THE LINES

Manufactured in an ISO 9001 environment, the Avanti 30
features a unique, flexible drive shaft that compensates for
imbalances. Special diagnostics preclude operation in cases of
grossimbalance and alert you of overspeed and overtemperature
conditions. The Avanti’s unique Bowl Rotor, tested and
approved by Public Health Laboratory, Porton Down, UK,
accommodates 72 microfuge tubes of various sizes and
contains hazardous aerosols and breakages.

Beckman’s proven record of continual innovation in
centrifugation is another way the Beckman Plus helps
laboratories perform more efficiently. For more informa-
tion about the Avanti 30 — our latest offering in high-
speed centrifugation — or the Beckman Plus, contact one
of our local sales offices worldwide.

BECKMAN

WorldwideSales Offices: Africa, Middle East, Eastern Europe (Switzerland) (22)99407 07. Australia (61) 02 816-5288. Austria (2243) 85656-0.
Canada (800) 387-6799. France (33) 1 4301 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 3-3221-5831.
Mexico (52) 5 264 0667. Netherlands 02979-85651. Poland 408822, 408833. Singapore (65) 339 3633. South Africa (27) 11-805-2014/5. Spain
(1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (0494) 441181. U.S.A. 1-800-742-2345.

©1993 Beckman Instruments, Inc.
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Schematic diagram of the 4.7-kb
human transferrin receptor gene
transcript. The locations of the
nested gene-specific primers, P1
and P2, are indicated.

Introducing
5-AMPLIFINDER™ RACE KIT

f you've been at your wit’s end trying to obtain complete
gene transcripts, the end is near.
With the 5“"AmpliFINDER RACE Kit, PCR amplification
of the complete 5 end of ¢cDNA is truly optimized and
s cfficient. There’s no “tailing”—so it’s
easier to work with. And the anchor
ligation method utilized is more
consistent and predictable than other
RACE systems.

Our unique amino modified

PCR amplification of the
5' ends of the human
transferrin receptor
(Lane 2: 0.87 kb. Lane 3: 2 .
0.45 kb) and tissue-type control RNA and primers give your
plasminogen activator
genes (Lane 4: 0.40 kb).

anchor prevents self-ligation. Positive

experiment more reliability. And the

overall improved RACE technique lets you get on with your
work, greatly reducing the time you need to spend isolating
full-length cDNA.

At last, finding the 5' end is easier and more efficient.
Put an end to tailing.

Call 1-800-662-CLON or contact your local
distributor for more information on our new

5-AmpliFINDER RACE Kit! (Cat. #K1800-1)

4030 Fabian Way, Palo Alto, California 94303 USA # Fax: 415/424-1064
Phone: 800/662-2566 ¢ 415/424-8222 © 1993 CLONTECH Laboratories, Inc.
AmpliFINDER is a trademark of CLONTECH Laboratories, Inc. The PCR
process is covered by patents ow ned by Hoffmann-La Roche Inc.
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PROTEIN PURIFICATION

The Pinnacle of
Protein Expression
and Purification

PinPoint” Protein Purification System
is based on the interaction of biotin
and a novel monomeric avidin
SoftLink™ Soft Release Resin.
PinPoint Vectors (3 reading frames)
contain a sequence that becomes
biotinylated during expression in

E. coli. The biotinylated fusion
partner serves as a tag for purifying
and detecting the protein of interest.

GENTLE - Proteins eluted in non-
denaturing conditions. Solubility and
activity data available for a variety

of proteins™.

EASY TO USE - SoftLink Resin in

the system allows batch or column
purification. Preparation and regen-
eration is simple with minimal loss

in capacity.

FLEXIBLE - Detect purified proteins
using Streptavidin Alkaline Phosphatase
(included); remove the biotinylated tag
using Factor Xa or other proteases
supplied in the Clip” System.

... only from Promega.

*For more information request your copy
of Promega Notes 42.

PinPoint” Xa Protein Purification System
Cat.# V2020

Clip" Protein Fusion Cleavage System
Cat.# V4180

Combination PinPoint" and Clip” System
Cat.# V4201

SoftLink™ Soft Release Avidin Resin
Cat.# V2011, V2012

Factor Xa
Cat.# V5581, V5582

PinPoint” Sequencing Primer

Cat.# V4211

[)

For Direct Sales in USA: Promega Corporation + 2800 Woods Hollow Road - Madison, Wisconsin - 53711-5399 - Toll Free 800-356-9526 - Fax 800-356-1970 »
Promega products may also be purchased from Fisher Scientific - Toll Free 800-766-7000 - Fax 800-926-1166

Worldwide Distribution: France 05487999  Ireland 018426644  Mexico 55433630  South Africa 11886 4710
Australia 008 225 123 or145336717  lsrael 036979875  Netherlands 071217121 Spain 93404 52 14
Austria 180105324  Germany 06221502122 ltaly 0555001871  New Zealand 95703200  Sweden 0346 83050 In USA Call
Belgium (see Netherlands)  Greece 016436138  Japan 033270 0536  Norway 03541999  Switzerland 018307037
Brazil 0312751240 Hong Kong 7519488  Korea 025885961 P.R.of China 12563159  Taiwan 02 733 6877 = =
Canada 800 267 7424 Iceland (see Sweden) or022317771  Portugal (see Spain)  Thailand (see Singapore)
Denmark 44948822 India 116846565 Luxembourg (see Netherlands) Russia 0951354307  United Kingdom 0800 378994 FaX 800'356'1 970
Finland 907080900 Indonesia  (see Singapore)  Malaysia 37351559  Singapore 2929783 SoftLink, Clip and PinPoint are
Copyright 1993, Promega Corporation, All Rights Reserved. Specifications subject to change without notice trademarks of Promega Corporation
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A unique enzyme with all the advantages

a strain

of Streptomyces sp. 142

A New Potent Tool for the Structural Analysis
of Sugar Chains from TaKaRa

B Code No. 4456 100 pU ]
Lacto-N-biosidase acts specifically on oligosaccha-
rides with type 1 chains releasing lacto-N-biose
(GalB1-3GIcNAc) from the nonreducing terminus.
It never hydrolyzes oligosaccharides with type 2
chains. Therefore, it allows you to distinguish type
| chains from type 2 chains in glycoproteins and
glycolipids. In addition, you can distinguish Lewis®
structures from Lewis® structures more easily and
rapidly than ever by using Lacto-N-biosidase and
a-1,3/4-Fucosidase (TaKaRa Code No.4453) together.
Consequently, Lacto-N-biosidase helps clarify the

structure and function of oligosaccharides in gly-
coproteins and glycolipids.

Reference
1) Sano, M. et al. (1992) Proc. Natl. Acad. Sci. USA 89, 8512-8516.

Lacto-N-biosidase along with ¢-1,3/4-Fucosidase
sequentially digests dimeric Le® oligosaccharide

(PA-Le*/Le®)
Gal 31-3GIcNAc 5 1-3Gal 3 I-3ﬂ|:5|lcﬂ 1-36al 3 1-46lc-PA
fical— Fuc a1

a-1,3/4-Fucosidase

(PA-IM*FucLcs)
Gal 2 1-36IcNAc 3 1-36al 2 1-3“[::“[? 1-36al 3 1-46lc-PA

Fug a1

Lacto-N-biosidase

(PA-Le?)
Gal 31-36IcNAc 3 1-36al 3 1-46lc-PA

Fug 21—

a-1,3/4-Fucosidase

PA-Lcy)
Gal 3 1-36IcNAc 3 1-36al 3 1-46ic-PA

Lacto-N-biosidase

(PA-Lactose) a3 146icPA
PA:Pyridylamino group
Pyridylamination, a fluor labeling method. facilitates sensitive detection.

TAKARA SHUZO CO., LTD.  Euope

Biomedical Group:
Seta 3-4-1, Otsu, Shiga,
520-21, Japan

Tel : +81 775-43-7247
Fax: +81 775-43-9254
Distributor:

USA and South America

TakkaRa

Tel :608-233-5050
Toll Free:1-4800)791-1400
Fax:608-233-3007

Taiwan

Cheng Chin Trading Co., Ltd,
No. 75, Sec. 1, Hankow St Taipei, Taiwan
Tel :(02)331-3111

Fax:(02)382-2197

Parc de I'innovation BP 208.
67405 llikirch, Cedex, France
Tel :88 66 88 30

ITC Biotechnology GmbH

Postfach 103026, 63020 Heidelberg, Germany
Tel :(06221)303807

Fax:(06221)303511

British Bio-technology Products Ltd.
4-10, The Quadrant, Barton Lane, Abingdon
OX14 3YS, UK

Tel : (0235)529449

Fax:(0235)533420

Circle No. 50 on Readers’ Service Card



How Much Qual ity Testing Goes
10N

into Your Restriction ndonucleases"

0 1 Unit Assay, performed at four different stages,
to confirm concentration and full activity.
Stringent criteria for accurate unit determination
includes Adenovirus-2 DNA as a substrate more
than twice as often as other manufacturers.

We Test Gisco BRL
Restriction Endonucleases
with up to 17 Assays.

or superior results, count on Gisco BRL
Restriction Endonucleases. Our scientists

have developed an unparalleled system

Purification Diluted Vialed

Process Bulk Product Product

of rigorous and complete testing to ensure the pro- Kol ‘v ‘i
duction of the highest quality, functionally pure
restriction endonucleases. State-of-the-art video = e, me o
imaging instrumentation is utilized for precise Exonuclease “i W
quantitative analysis of our stringent quality assays. s o T
Up to eight different assays are performed at four 3'ssDNA ‘\w ‘i
separate critical stages of production: during the e
purification process, on the bulk product in storage aw e
buffer, on the diluted product, and on the final s R ‘i ‘i W '
product you receive. L s e
- b bk
Assays e T .. .
include: . "
Yy ¥
[l 3 Separate zsn it : :
DNA Exonu Ligation/ W
Assays using t ' o

ent substrates. Th

assay design uses cll
end-labeled substrates'
sensitivity and specificity
all major exonuclease contan

Unit v v w v
*Depending on enzyme, most sensitive of the three assays is performed

Quality results demand quality restriction endonu-
cleases. So for reliable, reproducible performance
in your lab, count on GiBco BRL Restriction
Endonucleases — quality tested to guarantee the
highest level of purity. Call now for our new
Restriction Endonuclease Brochure.

00 3 Separate DNA Endonuclease As
endonuclease assay with linear ds DNA, nickin;
assay with supercoiled ds DNA, and a spe
endonuclease assay to detect all major B
endonuclease contaminants.

0 1 DNA Ligation/Recut Assay, which is our To order/ TECH-LINE™: (800) 828-6686
functional quality control, provides a very
sensitive method for detecting exonuclease
contamination, as well as phosphatase and

endonuclease contamination.

LIFE@TECI—NOLOGIESW

Corporate Headquarters U.S.A. Orders Canada Orders

8717 Grovemont Circle P.O. Box 68 Burlington, Ontario L7P 1A1 Canada
P.O. Box 6009 Grand Island, NY 14072-0068 To order/ TECH-LINE: (416) 335-2255
Gaithersburg, MD 20884-9980 U.S.A. Facsimile: (800) 331-2286

(301) 840-8000 To order/TEcH-LINE: (800) 82!

For research use only. Not intended for any human or animal diagnostic or therapeutie
93-096

¢ logo are marks of Life Technologies, Inc.
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AL S2.80 per base,

OPERON’S DNA makes
areythiine POSSIBLE.

THE APPLORANGE

THE ZUCCHANA

=N
b P, G

$2.80 Per BasE DNA From OPERON

ANNOUNCING PRICE REDUCTIONS FROM
THE WORLD’S LEADING SUPPLIER OF DNA.

Operon’s price reductions present a whole new world
of possibilities. Our custom DNA is now available for just
$2.80 per base with a $20 set-up fee per sequence. So you can
afford to do more experiments and get more results.

Operon consistently delivers precisely the product you
need. On time. With unsurpassed purity. Backed by an
unconditional guarantee. And, as you can see, at an extremely

ST TP I<.

competitive price. We ship our custom-made sequences in
two working days, on average. And that includes large
orders and orders placed late in the day.

So don’t let your budget limit your thinking. Call Operon,
the company that makes anything possible. In terms of speed,
purity, and savings, there are no bases for comparison.

CALL 1-800-688-2248 ToDAY.

OP=0ON

WORLD’S LEADING SUPPLIER OF SYNTHETIC DNA

©1993 OPERON TECHNOLOGIES, INC., 1000 ATLANTIC AVENUE, SUITE 108, ALAMEDA, CA 94501. PHONE: 510-865-8644. FAX: 510-865-5255. NIHBPA 263-00033233
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[INTRODUCING—CASurveyor

“It’s quick, it’s easy,

its on your desk!”

The personal science library—NEW CD-ROM from CAS

Now you can use CD-ROM technology to find on-target sci- discover how to find references by title, author, keyword, CAS
entific and technical literature references quickly and easily—right Registry Number, chemical name, and molecular formula. Then
at your desk—ready when you are. Use any personal computer you’ll want to capture part or all of these retrieved items (includ-
equipped with a CD-ROM disc drive. ing the complete CA abstract) for your presentation, report, or

future use. CASurveyor is a do-it-yourself reference tool with

Subscribe to any or all of these five active research topic areas: desk-top convenience!

* Chromatography

* Magnetic Resonance Priced at only $995, CASurveyor is a truly

affordable personal science library. Order and pay by
December 31, 1993, and your 1994 subscription will
consist of a disc containing retrospective information

for 1991, 1992, and 1993, as well as quarterly updates
for 1994. NOTE: after December 31, 1993, the 1991

* Organometallic Chemistry
* Food and Feed Chemistry
¢ Cancer Chemical Research

Each topic is individually selected by CAS

scientists from backfile will no longer be available in the CASurveyor
* 9000 publications series. Order now and receive four years of information for the
* scientific patents from all major countries price of three.
CASurveyor is produced by CAS, an organization with an 86- For more information call 800-753-4227 or 614-447-3731;

year reputation for bringing you accurate and timely scientific fax 614-447-3751 (Customer Service).

information.

@

Are you familiar with Microsoft Windows or Macintosh—
comfortable using a mouse? If so, you’re ready to use CASur-
veyor. If not, the basic skills are easy to learn. You'll quickly CAS is a division of the American Chemical Society
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Electroporation.

It's not just what we sell.

It'S what we are.

Ever since our founder pioneered systems
that made electroporation and electrofusion practical
techniques, we have single-mindedly worked to
advance the technology.

This is why no other company offers so many
types of instruments for manipulating, transfecting
and fusing cells. And why you can depend on BTX to
provide the widest range of cuvettes, chambers and
other accessories.

When researchers need help, they frequently
turn to us, even if their equipment was made by
someone else.

When researchers need electroporation
information, they can turn to our proprietary
Electronic Genetics® Database, which has more than
1900 references and more than 165 protocols.

So if you want to stay at the leading edge of
electroporation or electrofusion, call us today or circle
our reader service number.

Equipment shown:

E. COLI TRANSPORATOR™, which
produces optimum conditions for
transfecting bacteria; ELECTRO
SQUARE PORATOR T 820, a powerful
square wave generator for working

with piant and mammalian cells,
ECM 200, a multipurpose generator
for cell fusion and embryo manipula-
tion; OPTIMIZOR, a unigue monitoring
system that dispiays chamber condi-
tions during electroporation or
electrofusion; ECM 600, a multi-
purpose system that generates an
exponential pulse for transformation
of prokaryotic and eukaryotic cells
TRANSPORATOR™ PLUS, a self-
powered, convenient system for
[ransfecting prokaryoles.

I
|
I
)
8

I

il

ELECTRONIC GENETICS®

11199-A Sorrento Valley Road * San Diego, CA 92121-1334 USA
1-800-289-2465 * (619) 597-6006  Fax: (619) 597-9594
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From A =abC fo
WL

=y (V-Y)

i=1

From the simple to the sublime, the NEW For more complex applications, the DB-3500

SLM-AMINCO DB-3500" Double Beam UV-
Visible Spectrophotometer will help you solve
the equation.

has an extra large sample compartment and a
full range of accessories including the 6+6 Cell
Changer which allows you to control temper-

ature and monitor up to 10 samples per run.
Data generated for applications that require
special routines or post-acquisition data mani-
pulation may be easily exported to third-party
programs or run on a macro program of your
own design.

Sometimes all you need is a quick absorbance
measurement to read column fractions or
check a DNA measurement . . . our unique
LCD Instant Display constantly monitors
absorbance or %T, wavelength, and sample
temperature and position. Just set the wave-
length and the DB-3500 does the rest.

Other times you may need to measure small
absorbance differences in highly absorbing

So whether you're doing quick protein con-
centrations or lengthy kinetics runs, the DB-
3500 offers ease of use, quick scanning, and

samples such as mitochondrial or cell wall constant information
suspensions. The simple but efficient optical display plus superb SIM'"IMIN CO®
design provides you with plenty of high- Optics, Macro pro- .
energy throughput. And you can select a gramming, and sample A Milton Roy Company
bandwidth to provide higher resolution of handling flexibility.
samples with more detailed spectral To get the complete 810 West Anthony Drive
structures. story on the DB-3500, Urbana, Illinois USA
call. Fax. Or write . . . (217) 384-7730  (800) 637-7689
TODAY. Telex: 206079 FAX: (217) 384-7744
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If you don’t like the
numbers you get froma
phosphor plate imager,

Phosphor Plate Imager

AMBIS Imaging System

14C Test Dot Array™ 14C Test Dot Array ™

(o]
(=)
~—
>
j 2
—
=
=
(=]
(&)

Relative Signal x 10°

Run 2

4 5 6

5 6
Sample (Dot) Number

Sample (Dot) Number

just rerun the sample.

Which of their numbers should experiments and from lab to lab. Our automated sample changer and
you believe? Run 1? Run 2? Run 3? Phosphor plate imaging uses an easy-to-use software make AMBIS the
None of the above? If reproducible data indirect approach, much like x-ray film,  productivity choice as well.
is important to you, an AMBIS so it provides arbitrary and highly Don't settle for data that won't hold
Quantitative Imaging System is what variable units. To prove it, run the same  still. Call AMBIS today, at 1-800-882-6247.
you need. sample a few times and watch

Our imager directly measures the numbers change! Think % AMBIS

radioactivity in what that could do to your ' B Reon oA

counts per minute research reports.

(cpm). So the results So if you want your results to
are statistically valid ~ count, use the only imaging
and can be compared  system that counts. AMBIS
easily between Direct Imaging.

AMBIS, Inc. 3939 Ruffin Road, San Diego, CA 92123  (800) 882-6247 » (619) 571-0113
* Identical samples, 1 hour exposures. Data on file at AMBIS, Inc.
©1993 AMBIS, Inc.
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A PCR DETECTION ASSAY

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 or fax 301-680-0696.

[IDIGENE

DIAGNOSTICS, 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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Half-Day DNA.
And That’s Just
The Half Of It.

Synthesizing primers, probes, linkers, or gene frag-
mentse Cut your time — and your reagent use — in
half with the Millipore Expedite” Nucleic Acid Synthesis
System.

For instance, a pair of 20-mer PCR primers can be
synthesized in about an hour and worked up in about
two, so you can start using your new DNA by noon.

How'’s that possible? Because no matter how many
columns you're running — 1, 2, 3, or 4 — the
fotal cycle time is under 4 minutes. The Expedite
system’s exclusive alfernating phase synthesis
allows columns to act independently, so each
is always synthesizing.

Expedite reagents speed things along further.
Oligonuclectides made with Expedite brand

chemistry can be deprotected in only 15 minutes at
55°C or 2 hours at room femperature.

But speed is just half the story. The Expedite
system’s patented microfluidics plate provides for
extremely low internal volume. Reagent delivery to
the column is cut by as much as 50% over other
systems. So, you get more couplings per chemistry
changeout; more DNA synthesized per dollar.

Now you've got the whole picture. So
how about an Expedite video demo? Just
give us a call and we'll send it to you,

~ expedifiously. 1-800-872-0071.

MILLIPORE
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W BIOXYTECH *

NEW ANALYTICAL TOOLS
IN FREE RADICAL BIOCHEMISTRY

a spectrophotometric assay of
SUPEROXIDE DISMUTASE

MPO-EIA

an immunoassay of
HUMAN MYELOPEROXIDASE

-

SPECIFIC

REPRODUCIBLE
FAST

ASSAYS

LPO-586

a colorimetric assay of
LIPID PEROXIDATION

Available soon :

plasma Se-GPx (EIA)

a colorimetric assay of
GLUTATHIONE GSH

an immunoassay of
HUMAN LACTOFERRIN

FRANCE

a9
BIOXYTECH S.A. France

2, av. des Coquelicots
F 94385 BONNEUIL SUR MARNE - FRANCE
Tél. : 33-1 49804566 - Fax:33-143391788

EUROPE

/‘“
British Bie-technology Products Ltd

4-10 The Quadrant - Barton Lane - Abingdon -
OXON OX14 3YS
Telephone (0235) 520449 - Fax (0235) 533420

o NORTH AMERICA
-—
/ CAYMAN
CHEMICAL

690 KMS Place

Cayman Chemical Company

ANN ARBOR, MI 48108 - USA
Phone : (313) 662-6756 - Fax : (313) 662-6896

FUNAKOSHI CO., LTD.

2-9-7 Hongo - Bunkyo-Ku
TOKYO
Tél. : 81-3-5684-1622 - Fax : 81-3-5684-1633
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Carbohydrate Analysis

" S ,-

Step 1. Start with your purified glycopro-
tein or isolated oligosaccharide. Hydro-
lyze the glycoprotein or oligosaccharide
into monosaccharides, or release N-linked
oligosaccharides from the glycoprotein.
Glycan releasing time is just two hours
instead of overnight.

© 1993 Millipore Corporation
FACE is o registered frademark of Glyko, Inc.

k.

b

Step 2. label the mixture of mono-
saccharides or oligosaccharides with a
patented fluorescent tag. Three hours is
all you need.

Step 3. Separate the labeled carbohy-
drates on a high-resolution polyacryla-
mide gel. Electrophoresis lasts just 60-120
minufes. You can run up to 32 samples at
the same time— for high productivity and
accurate, sideby-side comparisons. Setup
is a snap. No fluid connections or messy
wires. I's a gel rig anyone can run.



FREE
Desttoplmager

Manage your images quickly and
easily with Gallery. Retrieve
images with simple point and
click on the miniaturized copy.

Call today to learn more about Image-Pro Plus
for Windows, image analysis software you can

count on—and more. Phone 800/992-4256.

Image-Pro

R
.ﬂ
o2

MICROSOFT

for Windows™ el

“Image-Pro is an excellent product, and is essential for many of my
biological projects. Image-Pro is userfriendly and versatile.”

~Dr. Robert Zucker, Mantech Environmental Technology. Inc.

I work with images, you need a fast, easy to use,
accyzurulemd ble method .
You need Image-Pro Plus for Windows.

CouMonlnuge-PmPlusforpowerﬁJlguyscoleondcolor
management, enhancement, data extraction and
functions—and

of extracting i

now it’s available as a powerful

easy-io-use Windows application.

Features and Device Support:

® Automatic and manual counting
and measurements

o Extensive array of filters

o Contrast, brightness, and field

adjustment

e Arithmetic operations
o Fast Fourier transforms

"MEDIA
CYBERNETICS

The Imaging Experts

¢ Color Channel processing

¢ Gallery, a visual image manager

¢ 1, 8 and 12 bit gray scale
images, 32 bit floating point

e Scanners including TWAIN

® Densitometry, intensity and spatial
absolute calibration

8484 Ceorgia Avenue
Silver Sprm MD 20910
301/ 495 305
301/495-5964—fax

©1993 Media Cybernetics. Image-Pro and the Media Cybernetics logo are registered trademarks of Media Cybernetics. Other product names are trademarks of their respective owners.
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For The Do-lt-Yourselfer.

Step 4. Take a picture of the band
pattern. Simply slide the gel cassette
into the imager.

=

Step 5. In less than one minute, a
high-resolution image is displayed on the
screen. Easy-to-use, Windows® driven
software lets you quickly determine the
number of bands and perform quantitative
as well as qualitative analysis of your
data.
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Picture-perfect carbohydrate
analysis—in five easy steps. That's
Millipore’s Glycoscan™ system. It's
based on mini-gel electrophoresis
and FACE"chemistry, so proce-
dures and data interpretation are
conveniently familiar. Already have
an electrophoresis setup? Get a
quick idea of Glycoscan advan-
tages with our sfartup kit which
includes all chemistries, 5 gels,

5 buffers, and a free gel box. For
the kit or details on the complete
Glycoscan system, call 1-800-
225-1380 in the U.S. In Europe,
call (33) 1.30.12.70.00. And in
Japan, call (81) (3) 3471-8191.

MILLIPORE



& Tips on
Mlcrnscopv

ConFocAL

Microscopry wiTH A CHoOICE
The new Carl Zeiss LSM 410 Inverted
Laser Scan Microscope offers an
unparalleled choice of configurations
and capabilities.

MICROSCOPE: Choice of
AXIOVERT™ 100, 135, 135M with
wide selection of built-in optical
features and stage assemblies; up to
5 TV ports plus photo-documentation;
all utilize Zeiss optics for exceptional
fluorescent images.

LASERS: Choice of one to four
lasers for a wide variety of fluorescent
dyes; some lasers can offer multiple
excitation lines; each laser light path
has its own optical attention and line
selection system.

DETECTORS: Choice of one to three
confocal fluorescence channel
detectors; plus the option of a
transmitted light detector; each
confocal detector has its own
electronically controlled variable size
pinhole; all detectors can be
equipped with either manual or
motorized dichroic mirrors and
emission filter systems; images can
be acquired at close to real time scan
rates; up to three channels can be
recorded simultaneously.

COMPUTER: Choice of image
processors, |/O devices; video
documentation, and upgradable
RAM; based on a 486 PC running
under MS DOS 5.0 with Windows 3.1;
24 bit RGB image display with up to
1024 x 1024 pixel resolution;
sophisticated 3D reconstruction and
ratio imaging software are available.

The Zeiss LSM 410 Inverted offers
the most choices for confocal
microscopy, combined with outstand-
ing performance and
the utmost value, both
in pricing and versatility.
For complete details,
contact Zeiss today.

MS DOS and Windows
are registered trade-
marks of Microsoft.

Microsc
Carl Zei
One Zei
Thormnw
Call: 800
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HINHOD n

NEW SELECTIVE

PROTEIN KINASE INHIBITORS J

A Kinase Inhibitors

Ca*/Calmodulin-dependent
Protein Kinase Il Inhibitor

NOW AVAILABLE!

For research use only Not for drug or other uses

The purest biochemicals for research in
= C e € i

Y * M Biology * # Cell Biclogy

— SEIKAGAKU AMERICA, INC.
30 West Gude Drive, Suite 260
Rockvilie, Maryland 20850-1161. US A.
Telephone: 1-301-424-0546, 1-800-237-4512
Facsimile : 1-301-424-6961
A subsidary of SEIKAGAKU CORPORATION Tokyo Japan

SEIKAGAKU CORPORATION
1-5, Nthonbashi-honcho 2-chome, Chuo-ku
Tokyo 103, Japan

Telephone: 81-3-3245-1951

Facsimile : 81-3-3242-5335

“SEIKAGAKU” means “biochemistry”
Circle No. 22 on Readers’ Service Card

“c  MEVALONOLACTONES, °‘H
ISOPRENOIDS 50% OFF

CAT # PRODUCT DESCRIPTION TY | AMSM |DPNT URC
ARCD-105 [Dimethylallyl-PP,"cold" $---- | $----[ $109
ART-362 |Dimethylallyl-PP,[1-*H] i| == | ---- | 599
ARC-620 [Farnesyl-PP, [1,2-'C] ceee | e | 599
ARCD-101 [Farnesyl-PP, "cold" ceme | - | 109
ART-324 [Farnesyl-PP, [1-°H] i 610 | 650 | 305
ARCD-102 |Geranylgeranyl-PP, "cold" ceee | aee= | 109
ART-348 [Geranylgeranyl-PP, [l *H] i 910 | 630 | 315
ARC-541 (Isopentenyl-PP, [1-'“C] i 905 | ---- | 452
ARCD-104 [Isopentenyl-PP,"cold" ceme | - | 109
ART-377 [Isopentenyl-PP, [1- H] ceee | == | 439
ART-427 [Mevalonic acid,R-[5-*H] ---- | 950 | 475
% ARC-702 [Mevalonic acid,R-5-P,[2-*C] ceee | eeea ] 599
ARCD-113 [Mevalonic acid-R-S-P,"coId" ceee | -ee= | 299
ART-406 [Mevalonic acid,R-5-P,[5-*H] ceee | e=e- ] 999
ARC-522 [Mevalonic acid,RS-[2-"C] i 260 | 310 | 130
ART-334 |Mevalonic acid,RS-[5-*H] ij ---- ]950 | 475
ART-438 [Mevalonolactone,R-[5-*H] N, p— N E2
ARC-452 [Mevalonolactone,RS-[2-1C] i 240 | 305 | 120
ART-315 [Mevalonolactone,RS-[5-*H] i ---- [1380} 690
ARCD-111 |Solanesyl-PP,"cold" aeee | === | 109
ART-404 [Solanesyl-PP,[1-°H] ceme | e | 499
ARC-540 Squalene,[“C] e | --- | 299
ART-355 [Squalene,[*H] - |1150| 575

*Amersham (AMSM) & Complete Satisfaction or 100%
DuPont’s (DPNT) 1993 List Prices Money Back Guarantee

AMERICAN RADIOLABELED CHEMICALS, INC.

11624 Bowling Green Drive, St. Louis, MO 63146
Phone: 1-314-991-4545 FAX: 1-314-991-4692
Toll Free (US & Canada): 1-800-331-6661
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who says
science has to

be serious?
Big Science, by Nick Downes

Now, after years of clipping his work from the pages of
Science, you finally have the chance to add the very first
Downes cartoon collection to your bookshelf: the perfect
reference work on science and technology taken to
extremes. Seen individually, Downes's cartoons project a
zany view of life in the laboratory—and
beyond. But taken in larger doses—120
at a time, say—the Downes
philosophy is revealed as truly
7 subversive. Small wonder that
Sidney Harris, dean of science
¥ cartoonists, says in his foreword
4/ to this collection, "l wish [
7+ thought of that."

‘,'\ 2 i

( CAN THAT BE°
i RIGHT? s
N~ L

/

#92-29S, ISBN 0-87168-502-7;
122 pages, softcover
Only $10.95 (AAAS members $8.75)

a7
Y
/ 'v‘:‘,;%“ Order today from: AAAS Books, P.O. Box
= ;.;ﬂ«-‘l 753, Department A86, Waldorf, MD 20604

Fgr! fif ¥ N
{f g L /7 ‘/ Add $4.00 postage/handling per order, and CA

VA 7 \% sales tax or Canadian GST if applicable. To order by
1 41/3) 7 phone (VISA/MasterCard only) call

& (301)645-5643 (9am-4pm ET) and ask

for AAAS:; or fax your order to

_ V¥ (301)843-0159

who says
science has to
be serious”?

Chalk Up Another One:
The Best of Sidney Harris,
by Sidney Harris

No matter when you made the discovery that Sidney Harris
is the Nobel laureate of laughs, you'll want this new
collection. This “best of the best” book spans Harris's
25-year (so far) career, and features such all-time

favorites as the miracle cartoon, peer review,
the sperm bank robbery, the periodic - -~
table (Greek style), theoriesand ="~
proofs, Bunsen's burner, and e
Pavlov's cat.

#92-28S, ISBN 0-87168-501-9;
146 pages, softcover.

Only $10.95

(AAAS members $8.75) ~

Order today from: AAAS Books,
P.O. Box 753, Department A86,

Waldorf, MD 20604

Add $4.00 postage/handling per
order, and CA sales tax or Canadian
GST if applicable. To order by phone
(VISA/MasterCard only) call (301)645-5643 (9am—4pm ET)
and ask for AAAS:; or fax your order to (301)843-0159

3| [
A~ {
N SRl S

“That's it? That's peer review?"

HIGH IQ

SEQUENCER

The intelligent microtechnology

in Knauer protein sequencers "'J‘\

enables you to e
sequence more than o
130 amino acids G £ ‘?
in a single run. v
The new Model 910 N

p Q
features mini glass |
valves, electronic gas _ A
supply and the i

RL o

flow reactor (15 ) g 'E

system (pat.-pend). And a new

smallest cross-

with unique predosage

syringe pump with continuous
Q

flow provi-
des extremely
sensitive PTH
amino acid
detection and
the precision needed
in micro and capillary
LC.

The easy operation of sequencer and
HPLC under Windows™ lets you start
sequencing your sample in just five minutes

leaving you more time for research.

Visit us at the BIOTECHNICA and ILMAC.
OEMs and distributors wanted!

h.

Wissenschaftliche Gerétebau Dr. Ing. Herbert Knauer GmbH
Division Biochemie - Am Schlangengraben 16 - 13597 Berlin - Germany
Telephone +49-(0)30-3322062 - Telefax +49-(0)30-3328840
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QUALITY ANTIBODIES
FOR
SIGNAL TRANSDUCTION
RESEARCH

Monoclonal antibodies to:

==Map kinases (ERKs), Map
ERK kinases (MEKs), and ERK
kinase kinase (MEK kinase)

==SH2 containing proteins:
GRB2, SHC, PI3 kinase, GAP,
VAV, NCK, PLCy, ISGF3,
PTP1C, PTP1D

== Receptor tyr. kinases: EGF,
insulin, PDGF, FGF receptors

== Phosphotyrosine: monoclonal
PY20, polyclonal, recombinant
antibody RC20

==Many other signalling proteins

Don’t compromise your research
with inferior antibodies!

Anti-Grb2 Western Blot

TR

:Fransduction

Science and HUGO Present

THE GENES AND BEYOND

HORIZONS IN MEDICINE, BASIC RESEARCH, AND TECHNOLOGY
OCTOBER 2-5, 1994 WASHINGTON, D.C.

Mark your calendar now! For the fifth year, Science magazine and The Human
Genome Organisation (HUGO) are pleased to sponsor
the most comprehensive update on the genome project.
The meeling will span issues in mapping, development,
signal transduction, genome analysis, medical ethics,
and policy.

The genome project is having a revolutionary effect
on medical diagnosis, biotechnology, and investigations
in cell and molecular biology.

* What are the newest advances in technology?

* How can the genome project be applied to under-
standing fundamental cellular processes?

e What are the latest developments in identifying
disease genes?

e What are the social and policy issues facing us in
the future?

For answers lo these questions and a complete
update on the genome project. don't miss this meeting!
Call (703) 671-1400 or fax (703) 671-7695 today for
more information.

INONININININSY

ompetitor’s .
. Laboratories’
aiibody antibody
Affordably priced under $200
Transduction
Laboratories

1-800-227-4063
Lexington, Kentucky
Tel: 606-277-1399
Fax: 606-276-2251

===
In Europe, contact: In Japan, contact:
Affiniti Research Products  Funakoshi Co., LTD.
Tel: (44) 602-436100 Tel: 81-3-5684-1622
Fax: (44) 602-436300 Fax: 81-3-5684-1633
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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






