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e Reduce your cycling times by 30%
» Well-to-well temperature uniformity of +/- 0.1°C

The RoboCycler™ 40 Temperature Cycler takes the most innovative
approach ever to thermal cycling. While conventional systems ramp the temperature
of a single block, the four-block RoboCycler 40 Temperature cycler uses a robotic
arm to quickly move samples from one block to another. The results? A dramatic
30% reduction in cycle times. And unmatched well-to-well temperature uniformity of
+/- 0.1°C.

The RoboCycler 40 Temperature Cycler completely avoids the problem of
temperature nonuniformity. Single-block cycler blocks develop hot spots because of
the need to quickly ramp temperature. In contrast, temperatures of the RoboCycler
40 temperature cycler-well blocks remain constant throughout a cycling program.
And upon completion, the samples are safely stored in the cold block.

The system’s user-friendly interface simplifies programming. The hot blocks can be
programmed from 25° to 99°C; the cold block from 6° to 20°C. Program
information and run status are displayed on the LCD or printed to an optional serial
printer.

The RoboCycler 40 Temperature Cycler...The answer when speed and
consistency are critical.

Please contact Stratagene for the distributor nearest you.
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USA:

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

Germany:

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

United Kingdom:
Stratagene Lid.
Telephone: (0223) 42 09 55
Telefax: (0223) 42 02 34

France:

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

Switzerland:
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Telephone: 01-3641106
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ULTRAPURE REAGENTS - SPECIAL OFFER

Special Offer: Purchase any USB
Ultrapure product at a 25% discount*
October 1 - November 15, 1992

At USB each Ultrapure reagent is rigorously tested to
assure consistent quality. We understand that the results
of your work rely on the quality of our Ultrapure products
for accurate, consistent results in the most critical appli-
cations. USB goes to great lengths to offer only the
highest purity biochemicals. USB Ultrapure reagents, like
all of our products, are guaranteed — we will replace any
product with which you are not completely satisfied.

USB Ultrapure reagents: Acrylamide, Agar, Cesium
Chloride, Dithiothreitol, Formamide, Glycerol, Glycine,

Glycylglycine, Guanidine-HCI, Guanidine Thiocyanate,
N,N'-Methylene-Bis-Acrylamide, Phenol, Sodium
Dodecyl Sulfate, Sucrose, Taurine, Tris, Urea, TAE and
TBE Buffer Concentrates, 6% and 8% DNA Sequencing
Gel Mixes, 1M Tris-HCI (pH 7.0, 7.5, or 8.0), 2M Tris-
HCI, 50X TE Buffer, 1M HEPES Buffer (pH 7.3), 20%
SDS, 50X Denhardt's Solution, Equilibrated Phenol, and
RNase Free Water.

To order contact United States Biochemical Corporation,
P.0. Box 22400, Cleveland, Ohio 44122. 800-321-9322.
Fax: 800-535-0898. International: 216-765-5000.

Telex: 980718. Fax: 216-464-5075.

*QOffer available by request only, from participating dealers.

&USB

United States Biochemical

USB INTERNATIONAL OFFICES: Cambridge, England  Bad Homburg, Germany INTERNATIONAL DISTRIBUTORS: Alpha Scientific — Thessaloniki, Greece ® BioTrade — Austria ® Cambridge BioScience
— Cambridge, England e Getter (2000) Ltd.— Tel-Aviv, Israel ® Integro B.V.— Holland ® Kebo — Spanga, Sweden e Ballerup, Denmark e Espoo, Finland e Oslo, Norway e Labex Corp. — Calcutta/New
Delhi, India e Lucerna-Chem AG — Lucerne, Switzerland ® Quimigranel-SA — Spain/Portugal e Societa Italiana Chimici — Roma, ltaly ® Sopar-Biochem SA — Belux ® Touzart et Matignon — Paris, france

 Toyobo Company, Ltd.— Osaka, Japan ® Trace Scientific — Melbourne, Australia
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Improve your PCR process!

ptimizing each part of the pre- and post-PCR”
process — primers, sample preparation, and product
detection — maximizes the speed and cost efficiency
of the process as a whole. Now laboratories can com-

plete their research faster, more economi-
cally and with reliable results, by improving
the critical steps of the PCR process using
products from Beckman.

MAKE YOUR OWN OLIGONUCLEOTIDES
IN LESS TIME, FOR LESS COST

Substantial time and cost advantages can be
gained by synthesizing high-quality oligo-
nucleotides immediately on demand. New
from Beckman, the Oligo 1000 DNA Synthe-
sizer simplifies oligonucleotide synthesis so
that any researcher can easily make high-
quality, research-ready oligonucleotides in
four to five hours. No further purification is
required prior to using your custom oligo-
nucleotides in the PCR process.
Additionally, the Oligo 1000 DNA Syn-
thesizer reduces costs by 30% or more. Scale
of synthesis as low as 0.03 umole can be used.
And reagent life is twice as long as is currently
available on other DNA synthesizers.

AUTOMATE THE TEDIOUS SAMPLE
PREPARATION STEPS

The BIOMEK® 1000 BioRobotics System
from Beckman is ideally suited for precise
and efficient pre- and post-PCR sample han-
dling.! This fully automated workstation al~
lows you to process thousands of samples
perday. Accuracy and reproducibility of low
volume pipetting reduces reagent costs and
provides consistent reactions. Its ability to

DNA Synthesis

PCR

y
Detection

mozmonwmmocr

HIV-1 AND HLA DQ-ALPHA SEQUENCES WITH THIAZOLE
(ORANGE INTERCALATION

HLA
242bp

10 125 15 175 20 25 2
TIME (minutes)

Start with high quality primers,
automate sample preparation,
and improve the detection process.

interface with a variety of labware offers the flexibility of

using standard PCR plates and tube formats. Plus, contam-
ination is effectively controlled with disposable aerosol-

barrier pipette tips.

Vol. 12, a: 1, 36-39.

IMPROVE YOUR DETECTION THROUGH HIGHER
SENSITIVITY AND LOWER SAMPLE CONSUMPTION

Laser-induced fluorescence (LIF) detection is ideally suited

toimprove detectability in capillary elec-
trophoresis. The P/ACE™ 2000 Series
Capillary Electrophoresis System with
LIF detection from Beckman offers an
alternative method to classical electro-
phoretic techniques for verification of
the size and purity of PCR products.
LIF sensitivity is comparable to
autoradiography, delivering up to 400X
better sensitivity than CE with UV
detection using only nanoliters of the
product.? PCR products prestained with
intercalating dyes can be analyzed at
extremely low levels. Plus, the P/ACE
2000is fully automated; up to 23 samples
may be loaded.

REACH THE FINISH LINE FASTER

Beckman products optimize accuracy
with automation and operational sim-
plicity before and after the amplification
step. This assurance of lower cost, error-
free performance is The Beckman Plus
that will help you reach the finish line
faster.

Ask your Beckman representative
for free applications and technical
information about DNA synthesis,
BioRobotics, capillary electrophoresis,
centrifugation, spectrophotometry,
and other gene research products by
calling 1-800-742-2345 (U.S.) or your
local Beckman office.

* PCR is covered by U.S. patents owned by Hoffman-La Roche Inc.
! Mark Holodniy, Mark A. Winters and Thomas C. Merigan. BioTechniques 1992,

2 Herbert E. Schwartz and Kathi J. Ulfelder. Anal. Chem. 1992, 1737-1740.

BECKMAN
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THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Slower going
Calcium carbonate occurs on
the Earth’s surface in two com-
mon polymorphs: aragonite,
which is metastable at ambient
conditions but forms during
metamorphism to high pressures
and low temperatures, and cal-
cite. The calcite-aragonite

transformation has been a model-

system for studying reaction ki-
netics and for interpreting met-
amorphic conditions histories;
however, most experimental
work in this and other systems
has been made with the use of
fine powders or single crystals
rather than polycrystalline
samples. Hacker et al. (p. 110)
found that the transformation
of calcite to aragonite pro-
ceeded by a different mecha-
nism and more slowly in their
polycrystalline samples than in
earlier experiments.

Virtual volcano
High-alumina basalts are a com-
mon magma erupted from arc
volcanoes, such as those that
form the Cascades or Aleutians.
These magmas typically contain
numerous plagioclase crystals;
understanding how and where
these crystals form—for ex-
ample, by accumulation in a
magma chamber at depth or
during eruption—would provide
information on the dynamics of
magma transport through the
crust. Beard and Lofgren (p. 112)
simulated this sequence in a se-
ries of laboratory experiments.
Melting of typical basalt at 3
kilobars produced a liquid of the
appropriate composition. A
rapid decrease of the pressure of
the samples, which simulated
ascent or eruption of the magma,
caused abundant crystallization
of plagioclase from high-alu-
mina basalts.

Melting ice and
rising seas
Small glaciers have been retreat-
ing in many parts of the world
and may have contributed to
sea level rise during the past
100 years. Oerlemans and
Fortuin (p. 115), using a simu-
lation of glacier mass balance
based on data on 12 representa-
tive glaciers from different cli-
mates, revised Meier’s earlier es-
timate of the contribution of
small glaciers to sea level rise.
The new estimate suggests that
an ice-melting caused by a uni-
form 1 kelvin increase in tem-
perature would lead to a sea-
level rise of about 0.58 millime-
ter per year, which is about one-
half of the previous estimate.
The model suggests that in a
warmer climate, an increase in
precipitation cannot compen-
sate for increased melting, so
that glacial retreat will continue.

Sulfate cooling

Not all anthropogenic emissions
to the atmosphere result in
greenhouse warming; SO, emis-
sions eventually generate sulfate
particles, which reflect sunlight
and have a net cooling effect.
Modeling by Lelieveld and
Heintzenberg (p. 117) suggests
that sulfate particles produced
by oxidation of SO, in clouds
were more efficient scatterers of
sunlight than particles formed in
dry air. Such cloud-processed
sulfate may be the major con-
tributor to the cooling effects.

Highly sensitive
results
Antibody detection of antigens
has a number of important clini-
cal applications. Sano et al. (p.
120) have used the polymerase
chain reaction (PCR) to im-
prove the sensitivity of antigen-

SCIENCE e

Genome mapping and the Y chromosome
Linkage mapping, the association of molecular markers with the
inheritance of genes, has proven to be a powerful tool in integrat-
ing the physical and genetic maps of the human genome. This
special Genome issue of Science focuses in part on the current state
of the human genetic linkage map (pp. 67 and 148). Such maps are
not provided for the human Y chromosome because it does not
undergo meiotic recombination (breakage and reassembly of the
chromosome); physical mapping must rely on naturally occurring
deletions. Vollrath etal. (p. 52) mapped deletions in 96 individuals
who had partial Y chromosomes, such as XY females. Foote et al.
(p. 60) discuss the construction of a yeast artificial chromosome
(YAC) library from genomic DNA from a human male with four Y
chromosomes. The ordering of the sequence-tagged sites deter-
mined by Vollrath et al. was used to help assemble the order of the
YAC clones, which yielded a map of 127 intervals (averaging
220,000 base pairs) along the euchromatic region of the chromo-
some (the short arm, centromere, and proximal long arm). About
25 percent of the loci are highly homologous to loci on the X
chromosome. Such a map may provide a starting point for untan-
gling how the relation between X and Y chromosome developed

'VOL. 258

through events such as.recombination and translocation.

based detection. A chimeric pro-
tein A—streptavidin molecule is
used as the linker between an
immunoglobulin G, which
binds the antibody, and a bio-
tinylated DN A sequence, which
is amplified by PCR. Less than

1000 antigen molecules could

be reproducibly detected.
|

Normal processing
Deposition of plaques in the
brain that contain amyloid B
protein (BAP) is one hallmark
of Alzheimer’s disease. It has
not been clear whether secre-
tion of BAP is a characteristic of
the disease state or if it occurs
normally. Shoji et al. (p. 126)
show that cells may secrete BAP,
which contains 39 to 43 amino
acids, through processing of a
set of longer proteins called the
amyloid B protein precursor
(BAPP). A leukemic cell line
expressing a BAPP derivative
released a protein essentially
identical to BAP. Human neu-
roblastoma cells expressing ei-

e 2 OCTOBER 1992

ther transfected or endogenous
BAPP also produced BAP that
was similar to that found in the
cerebrospinal fluid (CSF) of per-
sons with Alzheimer’s disease as
well as in normal individuals.
The amount of AP in the CSF
did not appear to correlate with
having Alzheimer’s disease.

No protection
Individuals who contract non-
A,non-B (NANB) hepatitis can
have recurring bouts of this dis-
ease; at one time multiple caus-
ative agents were suspected, but
the predominant causative
agent is the hepatitis C virus
(HCV). Farci et dl. (p. 135),
who performed a 3-year study of
inoculation of five chimpanzees
with a number of HCV strains,
found that each new episode of.
infection was caused by reinfec-
tion, rather than by reactiva-
tion of the original infection.
This lack of protective immu-
nity raises serious challenges for
vaccine development.
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other technology -
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are simply the best! - but don’t just take our word
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referenced light-based system, proving it works.
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® Hard copy results

No other system is as sensitive or as fast as ECL. Let ECL Western blotting systems help you get ahead.

Extensive bibliography -

the proof that it works
T Ebiocras VW Amersham LIFE SCIENCE

Amersham International plc Australia France Nederland
‘& Amersham England HP7 9NA Sydney (02) 888-2288 Les Ulis (1) 69-1828-00 Hertogenbosch (073) 41-85-25
gl Tel: 0494 544000 Belgium Germany Norway
Gent (091) 41-52-80 Braunschweig (053) 07 2 06-0  Gjettum (02) 54-63-18
Canada Iberica Sweden
Oakville (416) 847-1166 Madrid (91) 304-42-00 Solna (08) 734-0800
Denmark Italy UK Sales
. . Birkerod (45) 82-02-22 Milan (2) 5097740 Aylesbury (0296) 395222
For further mformanqn Far East Japan USA Arlington Heights
contact your local office. Hong Kong (852) 802-1288  Tokyo (03) 38-16-6161 IL (800) 323-9750

ECL, ECL+device and Amersham are trademarks of Amersham International plc
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- NORMAL
HUMAN GELLS

Iy,
SERUM FREE
MEDIALL

N ow ' Normal Human Epidermal Keratinocytes, NHEK

We are Clonetics Corporation.

You may have seen us in the lab or heard us on the phone.
Now you can find us in our new home, Science.
Because from today forward, we'll be right here to tell you about
our latest normal human cell system.

Of course, for those of you who can't wait,
you can call us and we'll answer all your questions...NOW!
In the US & Canada simply call (800) 852-5663 (voice) or (619) 541-0823 (fax).

gl Clonetics-

NORMAL HUMAN CELL SYSTEMS™

In JAPAN call KURABO Industries, Ltd. at: 0720-21-9641 « In FRANCE call TEBU at: (01) 34 84 62 52 * In GERMANY & AUSTRIA call CellSystems, GmbH at: 49 + (02228) 8057
In SCANDINAVIA call Cytotech at: 45 + (042) 24 90 41  In the UNITED KINGDOM & IRELAND call TCS Biologicals, Ltd. at: 44 + 0296 71 4071
In the BENELUX call SANBIO bv at: + 31 4132 51115 « In Switzerland call BIOREBA AG at: + 41 6171211 15

© Clonetics Corporation 1993, all rights reserved.
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Gain 50% or more space and keep
a cleaner environment with the
new Low Profile Micro-Isolator
and new Formed Lid.

Introducing the Micro-Isolator LP

Standard Cage:

The cage of the Micro-Isolator
remains the same. You can simply
order new Micro-Isolator tops and
formed frame lids and use them with
your existing cage bottoms. Cages
with automatic air and water and
supporting racks are also available.




* New Micro-Isolator LP™

Height 6'4"

NEW FORMED LID:

The key to the tighter seal of the
new Micro-Isolator LP is the stain-
less steel, formed lid with a smooth
flat rim which also helps prevent

NEW LOW PROFILE
MICRO-ISOLATOR TOP*:

The much lower height of our new
Micro-Isolator filter top helps create
the space reduction while maintain-
ing the same internal environmental
conditions as the standard Micro-
Isolator filter top. Our unique, pat-
ented Micro-Isolator filter top keeps
the filter media untouched by
hands and can’t be dislodged or
damaged by normal use.

bedding and particulate from escap-

ing the cage.

Standard Micro-Isolator
Height 8°5"

U.S. Patents applied for © Copyright BioMedic Corporation 1991

Many of our customers asked for

™

a Micro-Isolator ™ system that
was more space efficient and
effectively contained bedding
material. Lab Products, Inc. came
back with the Micro-Isolator
LP™, a new standard in housing
for mice, designed to maximize
your rack capacity and keep your
shelves cleaner.

For example, 126 new
Micro-Isolator LP cages can now
be stacked onto a shelf rack
where, typically, only 84 cages
would fit. This means fewer
racks, and fewer racks mean
more space available for other
functions—a valuable savings on

lab real estate. (Where you for-
merly used 3 rooms, you can
now use 2).

You can realize cost effi-
cencies, as well, on cleaning and
sterilization.

The new cages also come
fitted with optional automatic air
and watering valves, part of our
Micro-Isolator Plus™ and Micro-
Isolator VCL™ environmental
control systems for dramatically
reduced ammonia, CO, and
humidity within the cage.

Your Lab Products sales-
person will be happy to detail
how you can benefit from these
new improvements.

lab products inc

I company

255 West Spring Valley Avenue, P.O. Box 808, Maywood, New Jersey 07607

201/843-4600  800/526-0469  FAX: 201/843-6040
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After PCR* amplification...

A 30-minute revolution in

DNA/primer separation.

Amicon’s Centricon®-100 microconcentrator eliminates
time-consuming gel electrophoresis or chromatographic steps
in purifying amplified DNA samples. Its 100,000 MW cut-off
YM membrane removes >95% of excess primers and salts in
one 30-minute spin. Ultrafiltration rates are achieved in a
standard, fixed-angle rotor centrifuge.

For more information, please call 1-800-4-AMICON.

amicon

Amicon, Inc., 72 Cherry Hill Drive, Beverly, MA 01915

*PCR (polymerase chain reaction) is covered by U.S. Patents issued to Cetus Corporation
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MI13 SINGLE STEPNESTEDDELETION KIT

SINGLE STEPNESTEDDELETIONKIT

STEPNESTEDDELETION KIT

NESTEDDELETION KIT

DELETION KIT
KIT"

“poly-primed"
A / __— polymerase

initiation
Universal DNA

2108 t Dig : N sequencing
¢ primer site

) o
0// ~
A @ ﬁ ‘ et
M13 EcoK ﬁ i; . 5/
Vector ~—
full circle >90% transformants
‘ polymerase are deletions when

“Poly rimer* extension grown on Eco K* host
oly-primer* } - L
Sequence  |®

Generate unidirectional nested-deletions
in target DNA cloned in M13 using a
novel single-step reaction* for efficiency
and ease in DNA sequencing.

Deletion ladder generated in a single reaction using
the M13 ssNESTED DELETION KIT. Differences in sizes
between adjacent DNAs range between 50 to 300 bases.

Random deletions are created by full circle primer extension
reactions, using primer with a 10 base fixed sequence on 5’ end
and 6 base "poly-prime" sequence with mixed specificities on 3’ end.

"Poly-primer" induces priming of extension
reactions at random sites in target DNA. Only full
circle extensions that include deletion of the 4
tandem Eco K sites will grow in JM101 Eco Kt

P.0.Box 2284 host cells.
La Jolla, CA 92038-2284 A
< at.No.
R e M13 ssNESTED DELETION Kit

Contains all reagents to perform 25 single step
nested deletion reactions.

Cat.No. 6100
* Wenyan Shen and Mary M.Waye (1989) Gene 70, 205-211 Same as 6200 except user provides Klenow and T4 ligase.

Call BIO 101 or nearest distributor to order, or for further information.

DISTRIBUTORS: AUSTRALIA - Bresatec, Ltd. Tel: (08)234-2644 FAX: (08)234-2699 @ AUSTRIA - R.u.P. Margaritella G.m.b.h. Bio-Trade Tel: +43-1-889 18 19 FAX: +43-1-889 18 19-20 ®
BENELUX - Westburg BV Tel: 033 95 00 94 FAX: 033 95 12 22 ® CANADA - Bio/Can Scientific Tel: (416)828-2455 FAX: (416)8289422 @ FRANCE - Ozyme Tel: 01 30 57 00 25 FAX: 01 30 44 15
13 ® GERMANY - Dianova G.m.b.h. Tel: 040 32 30 74 FAX: 040 32 21 90 ® JAPAN - Funakoshi Co. Ltd. Tel:(03)5684-1616 FAX: (03)5684-1633 ® SWEDEN - Kebo Lab AB Tel: 08-62 13 400
FAX: 08-62 13 470 ® U.K. - Stratech Scientific Ltd. Tel: 0582-481884 FAX: 0582-481895
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The ECM 600 Electroporation System costs LESS
yet offers MORE for your money.

SOIV[ETMS, LESS IS MORE- aMore accurate results with self-contained monitoring.

a Higher efficiencies with all cell type flexibility.
4 More advanced technology offers effortless operation.
a Single unit design uses less valuable lab space.

a Shock proof, arc proof and short circuit proof.
More safety for your lab.

e R g ELECTRO CELL MANIPULATOR'® SO

L el O ; BTX Inc. is the pioneer and technological leader in

: bl electroporation. Electronic Genetics® is our only business.
BTX guarantees a total commitment to superior quality,
outstanding technical support and friendly customer service.
Contact BTX for the local representative in your area.

11199 Sorrento Valley Road
San Diego, CA 92121-1334
= 1-800-289-2465

®

v FAX 619-597-9594

A

W
(T
Y
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Now Together In One Place

CAS offers quick, convenient A Sequences containing

s to b;ith protein and uncommon amino acids
nucleic acia sequence .
information in the REGISTRY A ﬁen%:nk Acg?sswn

File on STN International ®. ¢ umbers an l QCUS.gameS
Search and display in sequence or many nucleic acids
notation and find: A Bibliographic data,

including CA® abstracts

A Links to related files on
STN, including CA,

A Comprehensive coverage —
around 200,000 protein and

100,000 nucleic acid b i
ooeos s
and GenBank

A Sequences from patents as
well as journals

A Chemically/genetically
modified sequences —
available now for proteins,
coming soon for nucleic acids

All this is online on
STN International!

(5

For a free brochure, return the coupon. Return to:
Fax: 614-447-3713 Phone: 800-933-4350 or 614-447-3731
___ Please send a free brochure about sequence searching on STN. STN International
c/o CAS

Name Marketing Dept. 45492

. . 2540 Olentangy River Road
Job Title Business Phone P.O. Box 3012
Organization Columbus, OH 43210-0012
Street CAS is a division of the American Chemical Society

. . and operates STN International in North America

City State Zip
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MicroBeta™ serves all of your micro-plate
label assays right through to results print-out

In applications like, cytotoxicity, coated plate immunoassays, homogeneous immuno-
assays/SPA, labelled cell assays, membrane receptor assays, Cerenkov counting, multi- _
label assays and work with coated beads, the use of microtitration plates has become univer- |

. sal. Accessories and sample handling equipment
are designed for this format. Now, at last, the
counting end is secured too. With MicroBeta,
we can offer you the best available counting
technology, moulded to suit the way you work -
on standard microtitration plates.

MicroBeta™ - another 1st from Wallac

¢ Allows fast multidetector counting of 16 plates,
any combination of 24- or 96-well, per loading

+ Free plate counting - does not require special, expensive opaque plates

¢ Saves space - it’s only a quarter the size of a conventional LSC

# Assures all the reliability of the liquid scintillation counting technique

# Is supported by everything you need in the way of accessories and applications info
¢ Comes in a version to suit your exact needs

MicroBeta is a trademark of Wallac Oy, Finland

Wallac Inc., 9238 Gaither Road, Gaithersburg,
MD 20877, Telephone: 301-963-3200,
800-638-6692

Telecopier: 301-963-7780
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MINIGELS MICROPAGE

DUGING BELIRER

THE NEXT GENERATION
(IN ULTRA HIGH RESOLUTION VERTICAL PAGE ELECTROPHORESIS TECHNOLOGY)

Geltrek is an A to Z System.

1A to Z - ' ' GELTREK IS TRULY
Complete with devices, a full ol REVOLUNTIONARY BECAUSE
range of pre-cast gels, pre gt y

mixed ACS and ultra pure : i i
grade buffers, dedicated func- - e sy t.cle;t?: ugeEiﬁ-lt.h:Tor(le: et
tion, power supplies, premix v , 4 ¥ is the LOWEST PRICED
staining systems and instant = y s

sample well forming combs. ' : system in the world.

Made In USA.

PRODUCT FEATURES - PLEASE READ CAREFULLY

PCL CONTROL - Our revolutionary Polymer Chain Length (PCL) Control Technology permits us to
optimize the Polymer Chain Length throughout the entire Gel Gradient. This triples the resolving power
of the gel, allowing the size of the Minigel to be reduced by a factor of three without ANY loss in resolv-
ing power.

PCL CONTROL - Permits very high voltage gradients approaching that of capillary electrophoresis con-
ditions, yielding capillary E.P. resolution capability and:

A) 20 minute run times - 5 times faster than Minigels

B) Only one third the reagent cost of Minigels

C) Precast gels at half the cost of high quality Minigels

D) Compatability with ALL protocols: 1D, 2D, 1EF, blotting etc.

E) Results are directly transferrable to 35mm or 70 mm slides.

F) Time/"$" saved: Geltrek COMPLETELY pays for itself before the 10th gel run. After that, it’s “$” in the
bank.

10-20% SDS MICROPAGE of
9 different species of bacteria
(lanes 2-9), and two Walleye

fish muscle M.W. controls
(lanes 1 and 11). Z@\XE@U@ I:IB{I@
9 (@]

1658 STATE ROAD

GELS SHOWN ACTUAL SIZE CUYAHOGA FALLS, OHIO U.S.A. 44223
2 Lanes of 2 DPAGEon the 1-(216)-928-6500

same slab gel! First dimen- New Dimensions in Technology
sion: PH 3-10 NEPHGE. Creators of the Gelteach System.
Second Dimension 10-20% ORDER TOLL FREE

SDSPAGE. Lane 1: Perch fish 1-800-352-7921
muscle. Lane 2: Walleye fish TECHNICAL SERVICE/INFO (216) 928-6500

muscle.
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EQUENCING

- Sequencing strategies
custom-tailored for your
projects and budget.

*Manual sequencing (Sanger Method) Services to support your Research
*Automated (ABI 373A) Projects:

*Rapid turn-around time *Sub-Cloning

*Sequences guaranteed *In-vitro Mutagenesis

*Complete confidentiality assured *Phage & Plasmid DNA Production

*Probe Labeling
+Oligonucleotide Synthesis

1-800-5410-DNA

to discuss how

we can work as an extension I

® @
it  1.ofstrand Labs Limited
Mo i “Highest quality sequencing at the lowest price”’

Circle No. 34 on Readers’ Service Card

Lofstrand Labs has developed a unique, READY-TO-USE
Prehybe DNA product. Our product is pre-sheared
at non-random sites, resulting in high concentrations
at low viscosity. Thus, if is:

® EASY TO USE

® INEXPENSIVE

® CONVENIENT
Our Prehybe DNA products include Herring Sperm,
Salmon Sperm, and Calf Thymus.

Call today for more information and to place
your order!

H LOFSTRAND LABS LIMITED
Hemng SPerm 7961 Cessna Avenue, Gaithersburg, MD 20879 USA

salmon Sperm 1-800-541-0362 * Outside the USA 1-301-330-O11

Calf Thymus
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CUSTOM DN A SYNTHESIS
SCIENCE 7N\

PURE & SIMPLE
S per base =, - =
@ PRICE plus seup

as low as

+

@ SUPERB TECHNICAL SUPPORT
+

@ IMPECCABLE QUALITY
+

ORDER ADDITIONAL COPIES

OF ARTICLES YOU HAVE

@ WORLD'S FASTEST SERVICE SEEN IN SCIENCE
ITHEUNESJP " /For full details and prices, call the o
UTED Science Reprint Service and ask for
CUSTOMDNA SYNTHESIS SERVICE Corrine Harris at (202) 326-6527 or fax
THE MIDLAND CERTIFIED REAGENT COMPANY your request to (202) 682-0816. You may
3112-A West Cllthbert Avenue alSO write us at SCienCe, ila3a H St., N. W.,

Midland, TX 79701 Washington, D.C. 20005.

PHONE 1-800-247-8766  FAX 1-915-694-2387 \Master Card and Visa accepted oo
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Paper Versus Polystyrene: We'll Help You Build
P olystyrene: ==\ ||| Ve!Lflelp You Bui
A Complex Choice SGIENCE

A Policy Forum v

Reprinted from Science
MarTiN B. HockiNGg

This provocative study, reprinted from the 1 February 1991 issue of
Science, examines the relative merits of paper versus polystyrene
foam as the material of construction for hot drink containers in fast
food or other single use applications. The author argues that choosing
between paper and polystyrene is a complex issue. Four pages.

Let the free Science product in-

Reprint Price Total # ordered formation service put you in touch

1-20 $3.50 . Subtotal with the vendors whose products

21-29 $2.75 CA shipment, add tax you will need.

30 or more $2.25 Total Simply write us a letter stating

N the specifics about your proposed

A:Ee lab and the instruments and

Gi ess supplies you need. We will do the

St:yte Zip rest. Write to:

All orders must be prepaid. Make checks payable to AAAS. Please ilileNL:;:ES?r:lg'::lS: partment

allow 4 to 6 weeks for delivery. 1333 H Street, N.W., Rm 830
W,,

Mail to: Washington, DC 20005

Corrine Harris, AAAS/Reprints

1553 T Stret, N-W, Weahingin, DC 2000 o SCIENCE




Wouldnt It Be Nice If Automated
DNA Sequencers Spoke The Same
Language As Researchers?

|

%.s ;

How most auiomated sequencers read data.

Why be forced info reading chromatogramlike
peaks when you can see your data %e way you're used fo
seeing if: as sequence ladders.

The new BaseStation™Automated DNA Sequencer
from Millipore reads, analyzes and presents data as familiar
four-lane sequence ladders. In fact, its the only sequencer fo
display data this way.

The system is able to accomplish this because of
the novel way it looks ot DNA fragments in a gel. Light emit
ted by fluorescing DINA is captured inside a charge coupled
device (CCD) camera. The CCD is a matrix amay of thousands
of individual defectors, each capable of gy s
registering a single photon of light.

This lets the camera see DNA as welk
defined bands, allowing for accurate
inferprefation of data.

Up to 20 kb of primary
sequence can be analyzed every day.
Over 500 bases are run per sample,
with 98% of the first 400 identified

b i

AU

unambiguously by the BaseStation system.

The BaseStation system also analyzes your data in
real ime. A Fluorogram™ (similar fo an autoradiogram| is
displayed on screen as the bands move down the gel, so
you can assess the quality of the sequencing chemistry. A
typical run takes 7 hours, including pre-electrophoresis and
loading. When if's done, so is your analysis.

And our DNA Sequence Manager makes review-
ing dota simple. It automatically generates “contigs" from your
sequence sefs. And o aid in resolving areas of ambiguiy,
the system can also disploy the original Fluorogram image.
For a demonstration or more complete information,
call 800-225-1380 in the U.S;; in Japan call
(81) (3) 3474-9111; and in Europe
, call (33]1.3012.72.34.

MILLIPORE

©1992 Millipore Corporation
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PFANSTIEHL

The Start Of Something Big: Ribonolactone

D-Ribono-1, 4-lactone and its 2,3-O-isopropylidene
derivative have been the starting points for the synthesis
of a wide variety of natural products, C-glycosides and
carbocycles. We now offer both of these important chiral
starting materials, in addition to our wide selection of
other sugar lactones. All are available in quantities to
meet your needs; research through scale-up. Write or
call for a technical brochure and price list and see how
Ribonolactone can be the start of something big for you.

PFANSTIEHL LABORATORIES, INC.

The source for carbohydrate chemistry
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GENOME MAPS III

Be sure to order your reprints of the Genome Maps III, featured in the 2
October 1992 issue of SCIENCE Magazine. This colorful 21" x 32" foldout
wall-chart focuses on the X chromosome. It includes a disease-related gene
table and a summary of the state of physical and genetic mapping over the
whole chromosome. The gene table focuses on current findings and will also
show which regions will be centers of important research in the future. The
summary will also update mapping activities on all chromosomes. Order your
copies of the Genome Maps III by completing the coupon today! Please make
checks payable to SCIENCE (US funds only). Prepaid orders only.

To order your copy please send $8.00 plus postage to:

Postage (per copy):

US -$1.50 Corrine Harris

Int1 Air - $5.00 1333 H St., NW,Rm 840
Intl Surface - $2.00 Washington DC 20005
Name

Address

City State Zip

Method of Payment: Visa ___ Mastercard ___ Check enclosed___

# Total number ordered @ $8.00
Sl ek s Shbteital
$ For shipment to California add applicable sales tax.

Visa & Mastercard orders accepted by fax (202) 682-0816

SAVE YOUR
COPIES OF

SCIENCE

AT

BINDER

These custom-made, imprinted
cases and binders are ideal for pro-
tecting your valuable Science copies
from damage. Each binder or case
holds one volume of Science, or 13
weekly issues— order four binders or
cases to hold a complete year of
issues. Constructed from reinforced
board and covered with durable,
leather-like red material and
stamped in gold, the cases are V-
notched for easy access; binders
have a special spring mechanism to
hold individual rods which easily
snap in.

Quantity Cases Binders
One $ 7.95 $ 9.95
Two $14.95 $18.95
Four $27.95 $35.95
SCIENCE

Jesse Jones Industries, Dept. SCE
499 East Erie Avenue
Philadelphia, PA 19134

Enclosed is $ for
Cases; Binders. Add $1 per case/
binder for postage & handling. Outside
USA $2.50 per case/binder (US funds
only). PA residents add 7% sales tax.

Print
Name

Address
City
State/Zip

CHARGE ORDERS (Minimum $15): Am
Ex, Visa, MC, DC accepted. Send card
name, #, Exp. date.

CALL TOLL FREE 7 days, 24 hours
1-800-825-6690

No P.O. Box Numbers Please

I
|
L— — SATISFACTION GUARANTEED — —I



“IN EIGHT HOURS I LEARNED WHAT A DIFFERENCE REAL QUALITY MAKES.”

Carl Zeiss makes that difference by creating advanced micro-
scopes of unparalleled quality. Quality that helps you achieve the
superior results required in today’s competitive environment.

“I SEE THAT DIFFERENCE IN AN IMAGE SO CRISP, SO TRUE, | HAVE NO
DOUBTS I'M SEEING AND RECORDING MY RESULTS WITH GREATER
RESOLUTION THAN EVER BEFORE.”

We see to it that our exclusive infinity color-corrected optics are
crafted and aligned to perfection. And that our large fields of view ! 2
and brilliant illumination leave nothing to the imagination. Polarizing

“] EXPERIENCE THE DIFFERENCE WHEN MY ZEISS SPECIALIST HELPS
ME SOLVE A MICROSCOPY PROBLEM FROM A NEW POINT OF VIEW.”

No one knows more about finding the best solutions than Carl Microscopy
Zeiss. That’s evident in the way we educate our representatives i
so they can help you to get the most from your microscope.

“AND YOU KNOW WHAT? MY ZFISS SCOPE WAS WELL WITHIN MY

BUDGET.”
It is surprising, but Zeiss quality doesn’t cost more than ordinary Microsoopa §
microscopes. Plus, we give you the added value of more reliable Photometry
performance, outstanding innovation and fast customer service. e
“IF CARL ZEISS QUALITY CAN MAKE SUCH A DIFFERENCE IN A DAY, Electron
WHAT WILL IT DO IN A CAREER?” Niccory

Carl Zeiss, Inc. ZEISN

Microscope Division

One Zeiss Drive

Thornwood, New York 10594
800-233-2343 « Fax 914-681-7446
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Sail Through Your Data
Bank Submissions
with Authorin

The fastest, easiest,
mMost accurate way
to submit nucleic

' sequence d

acid and protein 5 | ok e
sequences... '

and it’s FREE.

GenBank is a registered tradem u.!_ r‘»? the National Institutes of
Health. Apple and Macintosh are registered trac

Apple Comput Ine

Macintosh Circle #18

IBM PC Circle #19
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‘ Jean-Louis Mandel,
F INSERM, Strasbourg, France
Anthony P. Monaco,
Imperial Cancer Research Fund, John Radcliffe Hospital, Cambridge, U.K.

David L. Nelson,
Baylor College of Medicine, Houston, TX

David Schlessinger,
Washington University, School of Medicine, St. Louis, MO

Huntington F. Willard,
Case Western Reserve University, School of Medicine, Cleveland, OH

Advances in Human Gene Mapping

Michael Chipperfield and Peter Pearson,
Genome Data Base, Baltimore, MD

Paul Gilna and Michael Cinkosky,
GenBank, Los Alamos National Laboratory, NM

Reviewers

Pamela R. Fain,

University of Utah, Salt Lake City, UT

Frans P. M. Cremers,
University Hospital, Nijmegen, The Netherlands

Graphic Artist
Susan Nowoslawski




“Great Idea!”

That’s what one conferee exclaimed about Science Innovation ’92.
In fact, the meeting was such a success, we can’t wait to tell you about next year’s.

Mark your calendar now because Science Innovation 93 promises even
more opportunity for scientists like you to explore and discuss new research
techniques—new tools to enhance the way you do research. The program is
being developed...the speakers are being invited...the exhibitors are lining
up...and the conferees are budgeting—all for this exciting annual event.

Science Innovation *93 provides a link between theory and experiment,
emphasizing techniques and principles that transcend disciplinary lines.

The unique program structure allows you to gain a broad perspective of
several technologies at each morning’s plenary session, focus on specific
techniques within one of these technologies at an early afternoon
technology workshop, and discover how to apply a new tool or instrument
to your research at a late afternoon industry-sponsored workshop.

Throughout the day, talk one-on-one with instrument suppliers at the
exhibits, and with fellow researchers demonstrating their latest techniques
in the poster sessions. And with so many opportunities to develop new
contacts, you’ll be sure to expand your network of research colleagues.

Use the coupon below to find out more about...

Science Innovation 93

The Conference on New Research Techniques
6—10 August 1993, Boston

Yes! I’d like to learn more about Science Innovation *93.
U Please send details about the scientific program and poster sessions (available after 1 January)
Q0 I’'m interested in exhibiting. Please send an exhibit prospectus.

Name

Address
City/state /zip

Phone
Mail to: AAAS Meetings, 1333 H Street, NW, Washington, DC 20005 (Phone: 202-326-6461)
Or fax to: 202-289-4021 A03

Country

|
I
l
|
' Institution
l
|
I
I
I

Here’s what other 1992
conferees said:

“..clearly one of the best
meetings I've had the privilege
of attending...”

“Very interesting and cutting
edge.”

“..broad exposure to different
new innovations...”

“The interdisciplinary nature
of it was exciting.... Real
science went on.”

“Excellent review of the
absolute, up-to-the-minute,
latest, and best new
technologies.”

“Saw opportunities to apply
my knowledge to other fields
and learned how approaches
in other aveas can be applied
to my field of vesearch.”

Watch for future
Science Innovation '93
announcements in
Science magazine!




SIXTEENTH ANNUAL
BRIsTOL-MYERS SQUIBB AWARD
FOR DISTINGUISHED ACHIEVEMENT IN

CANCER RESEARCH

Bristol-Myers Squibb Company presents an annual award to a scientist making an
outstanding contribution in cancer research. The candidates for the award are to be
nominated by medlcal schools, freestanding hospitals and cancer research centers.

AwARD: US$50,000
Deadline for Receipt of Nominations: November 20,1992

Announcement of Award Recipient: April 1993

SELECTION COMMITTEE
IRWIN H. KRAKOFF, M.D. Selection Committee Chairman,
University of Texas M. D. Anderson Cancer Center
ROBERT C. BAsT, Jr., M.D. Duke Comprehensive Cancer Center
RONALD HERBERMAN, M.D. Pittsburgh Cancer Institute
GEORGE KLEIN, M.D. The Karolinska Institute
Magrc E. LipPMAN, M.D. Lombardi Cancer Center, Georgetown University
'FrRANCO MuGGIA, M.D. Kenneth Norris Jr. Comprehensive Cancer Center, USC
HERBERT M. PINEDO, M.D., PH.D.  The Netherlands Cancer Institute
ALAN C.SARTORELLI, PH.D. Yale Comprehensive Cancer Center
TAKASHI SUGIMURA, M.D. National Cancer Center, Japan
I. BERNARD WEINSTEIN, M.D. Columbia University Comprehensive Cancer Center

Rules and official nomination forms are available from: Secretary, Award Committee,
Bristol-Myers Squibb Award for Distinguished Achievement in Cancer Research,
345 Park Avenue, Room 21-59, New York, NY 10154-0037, or call (212) 546-5107.
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