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HIGHER

INTELLIGENCE

HIGH MASS
ANALYSIS.

HOW TO ACHIEVE
ENHANCED CHARACTERIZATION OF BIOMOLECULES.

The Electrospray System from Finnigan MAT simplifies
tedious sequencing processes, and lets you produce
accurate and intelligent data in a fraction of the time.

Picomole and femtomole sensitivity in molecular
weight determination, coupled with structural elucida-
tion achieved in hours—not days or weeks—makes the
Electrospray System a powerful tool.

The Electrospray System combines electrospray ioniza-

tion (ESI) with our high-performance TSQ™ 700 mass

spectrometer to provide molecular weight determination
of biomolecules, such as peptides and proteins with
mass accuracy of 0.01%.

And the innovative Finnigan MAT data processing
software extracts meaningful information and presents it
in a format tailored for the biochemist, letting you spend
more time on science and less time crunching numbers.

To seek higher intelligence in high mass analysis, call a
Finnigan MAT office listed below or FAX (408) 433-4823.

ffé siorioor

A subsidiary of Thermo Instrument Systems, Inc.

California (408) 433-4800 e Georgia (404) 424-7880 e Ohio (513) 891-1255 e Illinois (708) 310-0140 e New Jersey (201) 740-9177 ¢ Maryland (301) 698-9760
Germany 421-54931 e UK 442-233555 e France 1-6941-9800 e Italy 6-601-1742 e Netherlands 838-527266 e Sweden 08-680-0101 e Japan (03) 3372-3001
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Percent Activity

Vent DNA Polymerases

Thermostability, Fidelity & Versatility From The Ocean Depths

GREATER STABILITY
HEAT STABILITY OF DNA POLYMERASES

O Deep Vents DNA Polymerase
@ Venty DNA Polymerase

| O Taq DNA Polymerase

1 |

“Hours at 95°C

Heat stability of various thermal stable DNA
polymerases. All were incubated at 95°C
under standard assay conditions.

For high fidelity, thermostability up
to 100°C, primer extensions
consistently in the 5-10 Kb range,
thermal cycle DNA sequencing and
high temperature dideoxy DNA
sequencing, discover New England
Biolabs' complete range of cloned
thermostable Vent™ DNA
polymerases:

= Venty' DNA Polymerase
m Deep Venty DNA Polymerase
= Venty' (exo~) DNA Polymerase

For thermal cycle DNA sequencing,
choose our new easy-to-use system:

= CircumVent™ DNA Sequencing Kit

DR. H. JANNASCH, W.H.0.I.

Tube worms at 2010 meters around a
hydrothermal vent where the native
organism containing Deep Ventg' DNA
Polymerase was isolated.

FEWER ERRORS

ERRORS MADE DURING

DNA SYNTHESIS
- 300

Reversion Frequency x10¢

Reversion frequency reflects error rate in
DNA synthesis and was measured by the
opal codon reversion assay. Kunkel et al
(1987) Proc. Natl. Acad. Sci. USA 84, 4865-
4869. Mattila P. et al. (1991) Nucleic Acids
Res. 19, 4967-4973

Venty" DNA Polymerase

High fidelity thermostable DNA polymerase
with fidelity levels up to 20 fold higher than
Taq DNA polymerase due to a 3'>5'
proofreading exonuclease activity.

m Discovered and cloned at NEB
High fidelity
Primer extensions up to 13 Kb
Stable up t0100°C
Half life of 6.7 hours at 95°C

Deep Venty" DNA Polymerase
NEB's second thermostable DNA
polymerase with a 3'-5' proofreading
exonuclease activity. Originally isolated
from an ocean submarine thermal vent
at 2010 meters, Deep Vent;" DNA
Polymerase is even more thermostable
than Ventg" DNA polymerase at
temperatures of 95°C to 100°C.

m Discovered and cloned at NEB
= Superior stability up to 100°C
m Half life of 23 hours at 95°C

Venty" (exo™) DNA Polymerase
Genetically modified form (exo™) of the
cloned Ventgz* DNA polymerase with fidelity
levels up to 2-fold higher than Taq DNA
polymerase. Preferred form for high-
temperature dideoxy DNA sequencing and
thermal cycle DNA sequencing.

m Discovered and cloned at NEB

= High temperature dideoxy sequencing
= Primer extensions up to 13 Kb

=m Stable up to 100°C

CircumVent™ DNA Sequencing Kit
The only thermal cycle sequencing kit that
uses the Venty" (exo™) DNA polymerase.

m Easier than conventional methods

® Fast - no need to collapse double
stranded plasmids, eliminates centri-
fugation steps and independent priming
steps. You save valuable research time.
Requires only nanograms of template
(only femtomoles when using *P end
labelled primers)
Allows direct sequencing from colonies,
plaques, cosmids, or DNA fragments
isolated from agarose gels
Diminished secondary structure effects
due to high temperature reaction
Compatible with radiolabel or chemi-
luminescent detection

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 800-NEB LABS (US and MA) Tel. (508) 927-5054 Fax (508) 921-1350
New England Biolabs Lid., Canada Tel. (800) 387-1095 (416) 672-3370 Fax (416) 672-3414
New England Biolabs GmbH, Federal Republic of Germany Tel. (06196) 3031 Fax (06196) 83639

DISTRIBUTORS: AUSTRALIA GENESEARCH Tel. (075) 94 0299 / FINLAND, SWEDEN, DENMARK, USSR FINNZYMES (Finland) Tel. (0) 420-8077 /
FRANCE OZYME Tel. (1) 30 57 0025 / INDIA BIOTECH INDIA Tel. (542) 311473 / ISRAEL GAMIDOR Tel. (03) 535-1205 / ITALY C.A.M.Bio Tel. (02) 38103171/
JAPAN DAIICHI PURE CHEMICALS CO. LTD. Tel. (03) 3272-0671 / KOREA KORAM BIOTECH Tel. (02) 556-0311 / THE NETHERLANDS WESTBURG

Tel. (033) 95 00 94 / NEW ZEALAND BIOLAB SCIENTIFIC Tel. (09) 418-3039 / NORWAY ING. F. HEIDENREICH Tel. (02) 22 04 11 / PEOPLE'S REPUBLIC
OF CHINA CUBC Tel. (1) 256 -1627 / PORTUGAL ISODER Tel. (01) 647208 / SPAIN LANDERDIAGNOSTICO Tel. (01) 594 08 06 / SWITZERLAND FLOW
LABORATORIES Tel. (061) 4814713 / TAIWAN LONG CHAIN INTERNATIONAL Tel. (02) 552-2605 / UK CP LABORATORIES Tel. (0279) 758200
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i coviER In this special issue, seven articles explore developments in basic and
applied research that are increasing our understanding of the pathways leading to
cancer. The syringe symbolizes the new approaches to prevention and therapy that
are being developed and tested as a result of research advances. See pages 1131 to
1177. In addition, there is a special section highlighting personalities and issues in
European cancer research. See pages 1114 to 1119. [Cover illustration by Julie

-

Cherry]
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QIAGEN is all you need

No matter what type of nucleic acid
you want to isolate -

QIAGEN columns are all you need.

It’s this fast

1. Adsorb a cell lysate

2. Wash away contaminants
3. Elute pure nucleic acid

It’s this convenient
Ready-to-use kits for

all types of nucleic acids —

4 Column sizes for any

size prep —

Gravity flow alone results

in optimal separations —
Numerous lab-tested protocols
are included in our booklet

THE QIAGENOLOGIST.

It’s this pure

QIAGEN-purified nucleic acids are
equal in purity to those isolated on
CsCl gradients.

Subsequent applications such as
transfections, clonings, sequencing,
transcription and translation
reactions proceed with optimal
efficiency.

It’s this versatile

At the heart of the system is a
unique anion exchange resin with
the broadest possible separation
range — QIAGEN.

It enables the selective isolation of
the various classes of nucleic acids,
including dsDNA, ssDNA and RNA.

For more information
call or write to QIAGEN Inc.,
DIAGEN GmbH or your nearest
distributor.

Pure nucleic acids -

QIAGEN does them all !

lambda

USA/CANADA: QIAGEN Inc., Chatsworth, CA 91311, Phone (800) 426-8157, (818) 718-9870, Fax (818) 718-2056
GERMANY: DIAGEN GmbH, Niederheider Str. 3, D-4000 Diisseldorf 13, Phone (0211) 79 30 37, Fax (0211) 79 04 44
DISTRIBUTORS: AUSTRALIA: Phoenix Stansens Scient.Div. (3) 544 8022 AUSTRIA: Bio-Trade (222) 828 46 94
BENELUX: Westburg B.V. (NL-33) 95 00 94 FRANCE: Coger (1) 45 33 67 17 ISRAEL: Bio-Lab Laboratories Ltd.

(2) 52 44 47 ITALY: Genenco (M-Medical) (55) 67 64 41 JAPAN: Funakoshi Co., Ltd. (3) 5684 1622

KOREA: LRS 924-8697 PORTUGAL: Izasa Portugal, S.A. 758 07 40 SCANDINAVIA: Kebo Lab: Denmark: (44) 68 18 00,
Finland: (90) 437 56 40, Norway: (02) 30 11 20, Sweden: (08) 621 34 00 SPAIN: Izasa S.A. (3) 401 01 01

SWITZERLAND: Kontron Instruments AG (1) 733 5 733 TAIWAN: Formo (2) 736 7125 UK: Hybaid Ltd. (81) 977 3266
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The Next Generation of
Sequence Analysis Software

Consensus GHEHLERI‘IF PR SYEPHED Ul
Tme

HBA$HUMAN HEDLSHGSFIQ--
: =D

HBA$PTEAL HEDLAHGSS0--
HBA$RAT d HIDUSPGSAO

i aseni o AVPOTKTVEPHEDL GHOS %0 New in Version 2.0

A$STUUL o S E 1 A
Eé‘nipnsm 1 &Leﬁasm e Sequencing gel assembly

S i FDMSHNSAQ !
32235?&? ; K | ¥FPHEDMSHNSAQ b  True multiple sequence
! GOLSTPDAVMHNPKW p .
i : ; aDLSTRDAVHGHPKK] alignment with dendrogram
| 1 GDLSTADAVMHNAK : :
:gg:gh?gz ‘ e Lenpﬂg e Alignment editor

GKMCMAHD | LHNSKU :
HEB$ALLMI eyl HGHPK% e Dot matrix homology

Uses information-rich
graphics to show the results

of all analyses, including:
restriction maps, open reading
frames, translation and
reverse translation, structure
and composition

Data base searching on

CD-ROM releases of GenBank,

;if’l:;vgg::’:fg — EMBL and SWISS-PROT

If you like to be
on the cutting
edge, GeneWorks
is for you.”*

Peter Markiewicz, UCLA g S

Ampicilin resistance

K

Fulfills the promise of the Macintosh® for
a new approach to nucleic acid and In Europe:

IntelliGenetics

protein sequence analysis intelliGelates. The. i sinkaie

700 East El Camino Real B-2440 Geel

- 3 = i Mountain View, CA 94040 Belgium
Please call 1-800-876-9994 for demo disks. sl gecsbolice o Tel:%-32[14)57.83.35

*Using the Apple Macintosh in Molecular Biology (Dec. 1990) Fax:415-962-7302 Fax:+32 “4, 58.50.78

GeneWorks is a registered trademark of IntelliGenetics, Inc. Macintosh is a registered trademark of Apple Computer, Inc. GenBank is a registered trademark of the National Institutes of Health
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FOR FAST, ACCURATE MOLECULAR WEIGHTS,
NEW LASERMAT™ IS RIGHT ON TARGET.

There’s no reason to wait hours or days for accurate

molecular weight determination of biopolymers, now
that there's LASERMAT from Finnigan MAT.

This revolutionary new instrument analyzes a wide
range of biopolymers, from small peptides and oligosac-
charides to intact proteins over 200,000 daltons, typi-
cally in five minutes or less. And LASERMAT routinely

provides a mass accuracy of 0.1% or better.
All this in a compact benchtop package that's so easy
to use, your entire laboratory staff can operate it.
LASERMAT adds a whole new dimension to protein
and peptide analysis that can accelerate your entire
research program. To find out how, call your nearest

Finnigan office listed below.

megnn

A subsidiary of Thermo Instrument Systems, Inc.

California (408) 433-4800 e Georgia (404) 424-7880 e Ohio (513) 891-1255 e Illinois (708) 310-0140 ¢ New Jersey (201) 740-9177
Maryland (301) 698-9760 ¢ Germany (0421) 54 93-0 ¢ UK (0442) 233555 e France (01) 69 41 98 00 e Italy (02) 66011742 e Netherlands (08385) 27266
Sweden (08) 6800101 e Japan (03) 3372 3001
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High-fidelity
sight systems.

True image reproduction.

Without distortion. Without losing sharp-
ness at the edges. With excellent contrast
and texture. It could only be a major new
stereo system from Olympus—the SZ Series
of stereo microscopes.

High-fidelity sight is due to newly
developed Olympus optics, providing
enhanced image flatness and contrast
as well as a larger field of view:.

These superior optics are now inte-
grated into microscopes of versatile design for
the biological, research and education fields.

There are three models. Offering options
in long working distances and zoom ranges.
Offering attachments for CCTV use and
photomicrography among other applications.

Offering the one thing a microscope
must provide: superior vision. The SZ Series
stereo microscopes from Olympus—they'll
change the way you look at things.

For a demo or tech information,
call toll-free: 1-800-446-5967.

Olympus Corporation,
Precision Instru-

ment Division, g

4 Nevada Drive, . )
Lake Success,

New York 11042-1179.

In Canada:
Carsen Medical & Scientific Co., Ltd.
Markham, Ontario  (416) 479-4100

OLYMPUS

The Image of Quality
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Introducing the
Personal Densitometer with
Everything You've Always Wanted...

More or Less.

More features.

The new Personal
Densitometer from
Molecular Dynamics
gives you a com-
bination of features
you won't find in any other densitometer. Faster
scans. Higher resolution. Unparalleled accuracy.
There’s simply no better benchtop system for
quantitation of films, gels and blots.

More data. . ot
The Personal Densitom- | TE= 8 ’-i o
eter gives you more of wes a

the data you need. Not

just a tiny cross section

of your sample, but razor sharp, full-image scans

of samples as large as 20cm x 25cm. And with up to
4,096 optical density levels, you'll distinguish

even the most faint bands.

Less money.

The Personal
Densitometer
is ideal for labs *
with lofty stan-
dards and limited budgets because it
gives you a lot more features for a lot less
money. All of which makes the Personal Densi-
tometer a state-of-the-art performance value

you can truly afford.

Less space.

We've designed the
Personal Densitom-
eter for maximum
performance and
minimum size.The
complete system takes up only 48cm of bench
space. Which still leaves you with plenty of
room to get your work done.

Everything you've always wanted in a densitometer is available now from Molecular Dynamics.
*Call today for more information on the new Personal Densitometer and your free copy of “A Guide to Densitometer
Evaluation” while supplies last. In the U.S., call 800-788-0634. Elsewhere, 44 732 62565. Call now!

Molecular
Dynamics
Innovative Optical Systems for Molecular Biology.
Molecular Dynamics 880 East Arques Ave. Sunnyvale, CA 94086 (800) 788-0634

©1991 Molecular Dynamics. Personal Densitometer is a trademark of Molecular Dynamics.
Circle No. 69 on Readers’ Service Card



FTS takes
the guesswork out
of freeze-drying

FTS gives you full microprocessor control for automatic freeze-drying operation. This affordable
system means you won’t waste valuable time designing freeze-drying protocol, monitoring start-up and
shut-down and watching for overload conditions.

Check these features against any other system:

@ Five modes of operation including automatic, semi-automatic Systems Engineered for Results
and programmable

® Shelf temperature stability of +=0.5°C

A . . . FTS Systems, Inc.
m Reliable electro-mechanical stoppering—without platens or F I PO Box 158

air bladders Stone Ridge, NY 12484
® Vacuum, temperature and time can be digitally displayed at SYSTEMS TWX 510-247-0547
any point in the cycle FAX 914-687-7481
® Titanium condensers provide superior corrosion resistance See Us at ASCB in Boston on December 8—12.
Learn how microprocessor control can improve freeze-drying Circle No. 34 on Reader's Service Card
performance in your lab. Call TOLL-FREE 800-765-6787. In NY, 914-687-0071.




FOR DNA AND PROTEI SEQUENCING, YOUR TWO BEST CHOCESARE ATACH

Whether you got Macs or PCs, we’ve got the right software solution.

MacDNASIS Pro” Powq’ﬁrl, (_’fﬁrivm, comprehensive
DNA and protein sequence analysis with Macintosh®
ease-of-use. Hitachi Software Engineering’s
popular DNASIS and PROSIS software are now
available as MacDNASIS Pro for the Macintosh.
This new software features a complete range of
sequence analyses - from restriction analyses,
secondary structure predictions and PCR primer
design to shotgun fragment management, and
more. And thanks to Hitachi’s CD-ROM
expertise, MacDNASIS Pro comes with time-
saving optimized database functions - for quick
and easy access to GenBank, EMBL, NBRF-PIR
and SWISS-PROT databases for

sequence similarity searches.

DNASIS and PROSIS for the PC. Now more capable
than ever. This widely used software provides a full
spectrum of DNA and protein analysis functions
for all PC-compatible computers. Our latest
release, Version 7.0, is enhanced for ever greater

power and efficiency.

Special Offer. For a limited time only, order
MacDNASIS Pro 1.0 and receive a substantial
introductory discount.

For details, or a free demo disk for either
package, call us toll-free at 1-800-624-6176.
Whichever Hitachi package you choose, you can
be sure of the finest in expertly engin-

eered molecular biology software.

HITACHI SOFTWARE ENGINEERING...QUALITY SOFTWARE SOLUTIONS.

See Us at ASCB, Booth No.'s 520, 522, 524.

Hitachi Software Engineering America, Ltd. - 2000 Sierra Point Parkway - MS: 580 Brisbane, CA 94005-1819
DNASIS, PROSIS and MacDNASIS Pro are trademarks of Hitachi Software Engincering Company

6176 - Fax: 1-415/244-7593

Ltd. - Other brand and produ es are trademarks of their respective owners.
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SYSTAT is rated #1 by Software Digest®. In fact, SYSTAT is the only statistical analysis package to
receive top honors from InfoWorld, PC Magazine and PC Week. According to Software Digest: "It is
the only program that successfully blends robust features, good usability and performance, and many
areas of uncommon strength from analytical graphs to powerful programming."

SYSTAT. The statistics speak for themselves.

For more information call or write: SYSTAT, Inc. 1800 Sherman Avenue, SYSTAT
Evanston, IL 60201-3793 Tel. 708.864.5670 Fax: 708.492.3567 rem—y

For international representatives call: Australia 61.3.8661766, Canada 416.424.1700, Denmark 45.64.406575, Finland 358.0.6923800. France 33.1.40935000,
Germany 49.61.265950 (DOS), 49.30.310423 (Mac), ltaly 39.587.213640, Japan 81.33.5902311, New Zealand 64.71.562675, Norway 47.3.892240, Sweden 46.7.6076207,
Switzerland 41.31.416611, The Netherlands 31.340.266336, UK London 44.81.6926636.

©1991 SYSTAT, Inc. Software Digest is a registered trademark of NSTL, Inc. Circle No. 169 on Readers’ Service Card
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in protein
analysis.

TaKaRa PROTEIN STRUCTURE ANALYSIS REAGENTS enal

you to prepare protein samples convenien P!
Sequence analysis of protein may then be
and primer for cloning and amplification o
protein of interest.

*Removal of blocked N-termini
Protein N-Terminal Deblocking Kit (Code No. 7315)
Acylamino-Acid Releasing Enzyme (Code No. 7301)
Pyroglutamate Aminopeptidase (Code No. 7321)

*Determination of C-termini
Anhydrotrypsin Agarose (Code No. 7302)
Anhydrochymotrypsin Agarose (Code No. 7314) _
Carboxypeptidase P and Y (Code No. 7304, 7307)

*Determination of complete primé%stn‘.l
Residue-Specific Protease Kit (Code No. 7324) B
Asparaginylendopeptidase (Code No. 7319) '
Arginylendopeptidase (Code No. 7308)

How to modify and activate 7 3
RECOMBINANT PROTEIN nd o

TaKaRa POST-TRANSLATIONAL MODIFICATION REAGENTS
enable you to modify the recombinant protein as active form, i.e.
correct formation of S.S. bond, amidation of C-termini etc.

«Correct formation of S-S bond %
Protein Disulfide-Isomerase (Code No. 7318) .
Corystein (Code No. 7311)
e Amidation of C-termini % CONHe

Peptidylglycine a-Amidating Enzyme (Code No. 7323)
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TAKARA BIOCHEMICAL INC.

719 Allston Way, Berkeley
California 94710, USA
Phone: +415-649-9895
Fax: +415-649-8933
Toll Free: 1-(800) 544-9899

TAKARA SHUZO CO., LTD.
Shijo-Higashinotoin, Shimogyo-ku,
Kyoto 600-91, Japan

Phone: +8175-241-5177

Fax: + 81 75-241-5208



WHAT IS AN AUTOMATED PIPETTING
SYSTEM ANYWAY?

AN AUTOMATED PIPETTING SYSTEM SAVES TIME, INCREASES THROUGHPUT AND IMPROVES
ANALYTICAL RESULTS BY AUTOMATING SAMPLE PREPARATION AND ASSAY STEPS. STEPS LIKE
SAMPLE TRANSFERS, DILUTIONS AND REAGENT ADDITIONS. STEPS THAT REQUIRE THE ACCURACY
AND PRECISION OF HAMILTON MICROLAB AUTOMATED PIPETTING SYSTEMS.

HAMILTON MICROLAB SYSTEMS ARE EASY TO USE AND RELIABLE. THEY GIVE YOU THE
HIGHEST THROUGHPUT. AND THERE ARE SO MANY MICROLAB SYSTEMS TO CHOOSE FROM, WHICH
MEANS YOU CAN GET THE EXACT SYSTEM YOU NEED. CALL HAMILTON TODAY AT 1-800-648-5950,
AND LET’S CONFIGURE A SYSTEM FOR YOUR APPLICATION.

HAMILT®N

THE MEASURE OF EXCELLENCE

P.O. BOX 10030, RENO, NEVADA 89520 (800) 648-5950
Circle No. 32 on Readers’ Service Card



Hard Copy

A Universal
System for Cloning
PCR Products

Direct hard copy cloning of PCR* products
into the multifunctional pCR2000™ vector
is now possible with the new TA Cloning
kit from Invitrogen. This system elimi-
nates inefficient, time consuming reactions
normally involved in cloning PCR prod-
ucts and allows direct cloning of amplified
nucleic acids from genomic DNA, cDNA
or recombinant lambda, cosmids and YACs.

TA Cloning requires:

1 NO purification of PCR products

i NO modification of primers to

incorporate restriction sites

1l NO restriction enzyme digestion

M NO modifying enzymes

I NO sequence information

The TA Cloning system from Invitrogen
allows blue/white color selection of
recombinants from the pCR2000 vector
and is useful for most PCR reactions
including:

« Symmetric PCR » Inverse PCR « Alu
PCR « Sequence independent PCR ¢
mRNA PCR « Sequence Tagged Site
PCR « Anchored PCR

TA Cloning is an ideal system for direct
sequencing and expression of PCR
products and provides a means of safe-
guarding precious samples for future
analysis, probe generation or other
manipulations. The prepared pCR2000
vector is designed to take advantage of
the universal ragged ends generated by
the terminal transferase activity inherent

your PCR
products with one-step
TA Cloning::.

in thermophilic polymerases. Each kit
contains prepared pCR2000 vector, liga-
tion reagents and competent £. coli for
20 reactions. For more information on
these and other PCR products call;

ol ree 1-800-955-6288

3985+B Sorrento Valley Blvd.
San Diego, CA 92121

(619) 597-6200 Phone « (619) 597-6201 Fax

ISH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 « AMS BIOTECHNOLOGY UK LTD, UK - TEL:
44-993822786 « BDH INC., CANADA - TEL: 800-268-0310 « BIOTRADE, AUSTRIA - TEL: 43-2228284694 -
CELBIO, ITALY - TEL: 39-24048646 + FUNAKOSHI PHARMACEUTICALS, JAPAN - TEL: 81-356841622 «
ITC BIOTECH GMBH, GERMANY - TEL: 06221-303907 = KEBO LABS AB, SWEDEN - TEL: 46-86213400 «
MEDOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077

*PCR is covered by US. Pat. #'s 4683202 and 4,683,195 issued to Cetus Corporation
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SEPARATION
AND
ENRICHMENT
OF STABLE
ISOTOPES

Isotec is the world's
leading commercial
producer of enriched
stable isotopes, with a
large inventory
c?f labelled
starting materials,
intermediates, and
final products to meet
our customers' varied
needs. We are
capable of producing
large volumes, and
Long Term Blanket
Agreements are
available.

e Amino Acids &
Derivatives

¢ Carbohydrates

* Intermediates

e Agricultural
Compounds

¢ Call us with your
Custom Synthesis
requirements

Quality Products ® Excellent Service
(ompetitive Prices

A R (s £ R,
SERSS S SESE AN

r / 4 N K [ JF/4AL D
A Matheson’, USA Company

Stable Isotopes For Research & Industry

3858 Benner Road, Miamisburg, OH 45342
(513) 859-1808 (800) 448-9760
Telex: 288278 FAX: (513) 859-4878

PFANSTIEHL

We’'ve added something new:
Thioglycosides.

Thioglycosides are a convenient source of the glycosyl
donors needed for complex carbohydrate synthesis.
They are highly crystalline and stable to a wide range
of blocking/deblocking conditions. Thioglycosides can
easily be converted to glycosyl halides for use under
Koenigs-Knorr conditions or activated directly with a

variety of reagents. Stereochemical control of the
newly-formed glycosidic bond can be achieved by the
appropriate group on C-2. Data sheet available.

PFANSTIEHL LABORATORIES, INC.
The source for carbohydrate chemistry
1219 Glen Rock Avenue/Waukegan, IL 39
-0370/Toll e:1-8
) Telex 25
68-W

MAKING THINGS WORK
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Compact design, zero distortion
and high resolution - all part of our
solid state video camera system.

The imagination, exemplary design and
h standard of quality is found in every
ge-MTI product. It is our technology
akes the CCD-72 Solid State Camera
red by laboratories around the world.

CD-72 system provides a multiplicity
age enhancing operations. A high
solution CCD imager and high per-
formance analog processor provide
precision and flexibility for the
most demanding applications.

For a demonstration, call
219-872-5514, or write for
literature to our corporate
offices: Dage-MTI, Inc.,

701 N. Roeske Ave.,

Michigan City, IN 46360 U.S.A.
FAX 219-872-5559

Dage-MTI European Office:
+44-635-71844 FAX +44-635-62067

agevﬂﬂ 7y ..

precision video
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Which RNA Sampie Contains
The Highest Percentage Of PolyA+?

mCheck Can Tell You Before It's Too Late.

The mChecK" kit is the only system that
determines the percentage of PolyA+ RNA in
an RNA sample. Intact PolyA+ RNA is
required for reactions such as cDNA
synthesis, micro-injection, RNase protection
studies and in-vitro translation. Relying on
0.D. readings and gels to check RNA
preparations can result in wasted time,
money and sample since these methods
cannot determine PolyA+ percentage.

M mCheck accurately determines PolyA+
percentage before time consuming and
expensive reactions are started

B mCheck is a simple, reproducible assay
that is essential for applications where
intact mRNA is required

W mCheck can differentiate between intact
mRNA, ribosomal RNA, DNA and degraded
message

The mCheckK' kit employs a novel technique
to determine PolyA+ percentage and should
be used to test all RNA preparations. To
determine the quality of your mRNA samples
before it's too late, rely on the mCheck kit.

Figure 1: mCheck Procedure

[CITMMTTTT ), PoyA: Poymerase [T ——TTTT)
(T +fa FIATP (4) T

+ Cordycepin Triphosphate ()
Add RNaseH & Oligo (dT),, ., RiaseH Cieaves RNA \, Count Acid-Precipitable Molecules

inted TT

[T Y
Oiigo (dT)binds  TTTTTT ’ mw ,-E,%m MANA not

Oigo (e camot b ¢y 121 1ANA counted
In the presence of cordycepin triphosphate, PolyA polymerase
adds 1-2 radiolabelled ATP’s to 3’ ends of all molecules. Oligo
dT binds to RNA with true PolyA- tails and RNase H cleaves the
resulting hybrids. TCA precipitable counts are proportional to
polyA+ RNA in the sample.

1-800-955-6288

619-597-6200 « FAX: 619-597-6201

3985-B Sorrento Valley Blvd., San Diego, CA 92121

“BRITISH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 » AMS BIOTECHNOLOGY UK LTD, UK - TEL: 44-993822786
BDH INC., CANADA - TEL: 800-268-0310 * BIO-TRADE, AUSTRIA - TEL: 43-2228284694 ¢ CELBIO, ITALY - TEL: 39-24048646
FUNAKOSHI CO., LTD., JAPAN - TEL: 81-356841622 ¢ ITC BIOTECHNOLOGY GMBH, GERMANY - TEL: 06221-303907
SWITZERLAND- TEL:155-5044 ¢ KEBO LABS AB, SWEDEN -TEL: 46-86213400 « MEDOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077
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A useful tool for cell-to-cell interaction research.

TAKARA Introducing

GMP-140 EIA Kit

Code No. MK012 96 tests
The World's First Assay Kit for the Quantitative
Determination of Soluble GMP-140

GMP-140 or CD 62 is a 140 KDa integral membrane Highly Sensitive

glycoprotein of LEC-CAM or secletin family. It is expressed ~ Detection limit is as low as 5 ng/ml.

on the activated platelet or endothelium surface. GMP-140 Highly Specific ) )

mediates the adhesion of neutrophils or monocytes to the No cross-reaction to other adhesion molecules is detected. Serum
endotherium as well as the aggregation of platelets, while E:;[;l;ll:r?eusi n;t interfere with the  reaction.

presumeq to be related to the inflammation and Test procedure needs only 4 hours.

hemostasis. Sandwich immunoassay using 96 well microplate with strip wells.
TaKaRa's GMP-140 EIA Kit specifically and accurately

determines soluble GMP-140.

For Research Use Only. Not for Use in Diagnostic Procedures ]

TAKARA’s Enzyme Immunoassay Kit for Human Proteins

MKO001 Procollagen Type | C-Peptide MKO006 Muscle-Type Calpastatin MKO010 Collagen Type V
MKO002 Vitronectin MKO007 Laminin MKO11 Gla-Type Osteocalcin
MKO004 Vitronectin Receptor MKO008 Fibronectin Receptor

MKO005 Total Calpastatin MKO009 Histidine-Rich Glycoprotein

TAKARA BIOCHEMICAL INC,  Distributor:

719 Aliston Way, Berkeley Europe . Australia
California 94710, USA British Bio-technology Limited Medos Company Pty., Ltd.
alifornia , Watling Road, Cowley, Oxford OX4 5LY, 17 Millicent Street, Burwood Victoria 3125
g y
Phone: +510-649-9895 Tel: (0865)781045 Tel: (03) 808 9077
Fax: +510-649-8933 Fax: (0865)717598 Fax: (03) 808 0926
Toll Free: 1-(800) 544-9899 ITC Biotechnology GmbH Taiwan :
_;P_o:tfach 103026, 6900 Heidelberg Cheng Chin Trading Co., Ltd.

TAKARA SHUZO CO., LTD. Fon(0Bz21) 303511 No. 75 Sec. 1 Harkow oL Taipe Tabwen

a a a Shijo-Higashinotoin, Shimogyo-ku, PBS-orgenics Fax: (020) 3822197
Kyoto 600-91, Japan g;;% g?l II"(I'nn'?\éa:u.;jon I?:F' 209, -

BIOMEDICAL Phone: +81 75-241-5167 7405 likirch Codex France
© CALS Fax:  +8175-241-5208 Fov: 856738 6
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ANTISENSE DNA

... Custom Made For You Under GMP

Antisense technology is revolutionizing the way we
view disease—from basic research through diagnosis and
treatment to an eventual cure for most infectious and genetic
diseases—including AIDS and cancer. To assure the quality
of your custom research, diagnostic or pharmaceutical
synthetic DNA will not be compromised, it just makes sense to
insist that it be produced under the highest standards possible: GMP.

It also makes sense to deal with the company that has been
involved in synthetic antisense DNA from the beginning.

Starting with S-Oligo™, synthetic DNA designed for
experimentation in living cells, and continuing through our
antisense publication “Synthecell Synthesis”, one company has
earned a reputation for being at the forefront of antisense
development: Synthecell. With state-of-the-art facilities
under GMP and Synthecell’s knowledgeable scientific
staff, you’re assured of the highest quality possible
during production and the most accurate and informed
service before and after delivery.

Synthecell provides the widest range of products
produced under GMP and services including: ’
* O-Oligo™ — Conventional .'
Oligonucleotides
¢ S-Oligo™ — Phosphorothioated
Oligonucleotides
* Milligram to Multigram Quantities
« Special Modifications
» Technical Support
* Contract and Private Label
Manufacturing
* Regulatory Affairs
Filing and
Consulting

For information on our entire

line of custom DNA products and
services—including the latest volume of
“Synthecell Synthesis”, our antisense
publication, please call or write:

1-800-336-7455

SYNTHECELL
9620 Medical Center Drive R
Rockville, MD 20850 USA

Phone: (301) 309-1910

Fax: (301) 309-1916
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Only from Oncogene Science

Quantitative ELISA

Reacts with both full-length p185 and

the p97 extracellular domain fragment.

No cross-reactivity with EGF-Receptor.
Ask for XQIA04.

Immunohistochemistry

Specifically formatted for human formalin-
fixed, paraffin-embedded tissue sections.
Ask for HCS01.

¢cDNA & DNA Probes

Type of Probe |Species|Cat. No.
cDNA SP6/T7 linearized Human HP125
antisense 40 mer DNA i | Human ON112
g sense control 40 mer DNA Human ON112S .
| antsense40merDNA | Rat | ONast

All neu products are for research use only.

(S)r]cogene‘
cience g%
<"

-

Antibodies

® & o o
NOT
O| @ |wsmm]| O
® | | |0
G S e e
oL el e
Mouse | Mouse | Mouse |Mouse
Mono | Mono | Mono | Mono
1gG, IgG, 19G,, 19G,
Human Huglan Rat | Human
Mouse

cell | COOH cell cell
surface | terminal | surface | surfa
9G6 3B5 7.16.4 | TA-1
OP14 OP15 | OP16 | OP39

To order or for more
information, call
1-800-662-2616 or
1-516-222-0023 (in NY)

106 Charles Lindbergh Blvd. Uniondale, NY 11553
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Carbohydrate
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Temp(°C)

v — O glycans

Automated
O and N Glycan
Preparation

The GlycoPrep™ 1000 produces high yields of both
O and N glycans from glycoproteins, ready for the
next step in your analysis.

® Complete, quantitative, non-selective
chemical release

@ High yields of intact, unreduced glycans

@ Proprietary chemistry proven for a variety
of glycoproteins

® Guaranteed, rapid, reproducible

Carbohydrate release, pure and simple, with the
GlycoPrep 1000.

Oxford GlycoSystems

Call Oxford GlycoSystemns today for more technical information
on the range of GlycoPrep 1000 applications.

Europe: Tel 44 (235) 553066 Fax 44 (235) 554701

North America: Tel (718) 712 2693 Fax (718) 712 3364
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CREATING
A NEW BOND

When a link was discovered between the
structure of oligosaccharides attached
to proteins and the biological processes of
serious disease, glycobiology was born
and given its name. Now, it has a home.

ANNOUNCING
The Institute
of Glycobiology

Monsanto/Searle and Oxford University
have joined forces under the scientific
direction of Professor Raymond A. Dwek
to narrow the gap between significant
discovery and practical application

in this burgeoning new field...
A new bond between science and industry.
A new structure as a focus for the future.

Monsanto/SEARLE
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PAS 111

Particle Analysis
and Sorting

From the pioneer of the piezo driven closed sorting technology

DAPI stained
Bull Spermatozoa

partes

Germany:

Partec GmbH, HifferstraBe 73-79,
D-4400 Minster, Tel. (0251) 80078,
Fax (0251) 82979

Switzerland:

Partec AG, Seewenweg 6,

CH-4153 Reinach, Tel. (061) 7117955,
Fax (061) 7117862

® built-in argon laser

@ built-in mercury high pressure
(HBO) and/or Xenon (XBO) lamp

® guaranteed CV of mammalian
cellular DNA-content: < 15 %

e newly developed quartz micro-
‘scopic objectives

® UV-excitation for indo-1 (calcium)
measurement, DAPI/Hoechst fluo-
rescence etc.

@ simultaneous use of arc-lamp and
laser for antibody analysis together
with high resolution DNA measure-
ment

@ dual wavelength excitation

® up to 5 PMTs

Circle No. 163 on Readers’ Service Card

o simultaneous fluorescence and
electrical sizemeasurement

® casy-to-change preassembled filter/
dichroic-mirror blocks

@ resolution of 4096 channels for
each of 7 parameters

® listmode with realtime display
for up to 7 parameters

® data fully compatible with MS-DOS

e completely closed sorting system
avoids lab contamination and
hazard for users

® sorting of even fragile particles like
plant protoplasts and large par-
ticles like islets of Langerhans

® 12 months warranty and worldwide
service



@6 The biggest problem with confocal microscopy is not that you
need to hold a wrench to get the best results. It’s the expense. ”

The Scientist, July 23, 1990

INSIGHT

Real Time « Laser Scanning
Direct Ocular Viewing

Confocal Microscope

For Less Than *55 K

—#- INSIGHT uses patented Bilateral Scanning® a
new technology designed to give you exquisite
confocal images at video rates viewed directly
or via an optional CCD camera.

—¥- INSIGHT provides real-time viewing of phase-
fluorescence image overlays for rapid and
precise correlation of fluorescence and
morphology.

—#- INSIGHT is an easy to use, compact integrated
system, that switches quickly between
conventional and confocal viewing,
with no user alignment.

—#- INSIGHT is the only laser scanning confocal
microscope with CCD output, permitting easy
connection to any video based image analysis
system.

MERIDIAN has INSIGHT...to find out how you can
get INSIGHT, please call 800/247-8084, or in
Michigan 517/349-7200.

*Brakenhoff, G.J. and Visscher, K. (July, 1990). Novel Confocal Imaging
and Visualization Techniques. Paper presented at Micro 90, London,

England.
e E e
MGRIIDIIAN See the INSIGHT at ASCB, Meridian Instruments, Inc., booths 201 & 203.
Instruments, Inc.
2310 Science Parkway Meridian Instruments Europe, Inc.
Okemos, Michigan 48864 Industriepark —West 75
Phone: 800-247-8084 B-9100 St. Niklaas BELGIUM
517-349-7200 Phone: 011-32-3-7801760
Fax: 517-349-5967 Fax: 011-32-3-7781727 © 1991 Meridian Instruments, Inc.

DISTRIBUTORS: Austria: Salus Braumpharm, 43-1-532539. Benelux: Analis, 32-81-225-085. France: Cytolab, 33-1-30614323. Germany: dunn Labortechnik, 49-2683-43306. Italy:
Kontron Instruments, 39-2-50721. Japan: Japan Scientific Instrument Co., 81-3-3877-8111. Korea: Hwa Yuong Medical & Science Co., 82-2-586-2925. Spain: Cultek, 34-91-729-0333.
Switzerland: BioCell Consulting, 41-61-7121616. United Kingdom: Biotech Instruments, 44-582-502388.

Circle No. 68 on Reader's Service Card



NN NN NN N NN NN TN NN NN N NN TNNNN N NN NN ENTNTNINTNEN NN QNN NN TNINTNINENTNON N NN INININTNTNTNTN NN AN

For Labs with No Room for Error
and No Room in General

Small Size, Big Performance

In most labs, a little space makes a big difference. Because the Model
450 is about the size of this ad, 47% smaller than full size, you'll
have room on your lab bench to easily perform your assays.

The Model 450 gives up bench space, not performance. It measures
OD as accurately as larger readers using its high performance fiber
optic system. Your 96-well microplate can be automatically read in
either dual or single wavelength modes. On-board software and a liq-
uid crystal display let you set the analysis parameters for greater cus-
tomization and fast performance.

NN NN NN N NN N NN N NN N NN NN N NN NN\ NN NN NN N NN NINNN N NN NN NN NNINTNINTNY NN INZNTNI NI NN

The Model 450 is part of a family
of high quality microplate Now through December 31, purchase the Model 450 F re e

products; the microplate washer
and full size kinetic reader are
shown here.

Microplate Reader and get Microplate Manager®
software for advanced analysis free. Microplate
Manager simplifies plate formatting and standard
curve generation, and offers a plethora of flexible
analysis options. The program is available for both
Microsoft® Windows® 3.0 compatible and Macintosh® computers.

Call 1-800-4 BIORAD or contact your local representative now for
more information on the Model 450.

NN NN NN NN N NN N NN NN NN NN NN NN NN NN N NN NN NN NN NN N NN NN NN NN NN NINTNINTNT N N NN,

B 'o -RAD Life Science U.S. (800) 4BIORAD ® California ® Ph. (510) 232-7000 ® Fx. (510) 232-4257; New York ® Ph. (516) 756-2575 ®
Fx. (516) 756-2594; Australia ® Ph. 02-805-5000 ® Fx.02-805-1920; Austria ® Ph. 0222/82 89 01 ® Fx. 0222/82
Group 85 629; Belgium ® Ph. 091-85 55 11® Fx. 091-85 65 54; Canada ® Ph. (416) 624-0713 ® Fx. (416) 624-3019;

China® Ph. 2564308 ® Fx. 2568640 France ® Ph. 01-49 60 68 34 ® Fx. 01-46 71 24 67, Germany ® Ph. 0-89-
318 84 0 ® Fx. 0-89-318 84 100; ltaly ® Ph. 02/21609 1 ® Fx. 02/21609 399; Japan ® Ph. 03-3534-7240 ® Fx. 03-
3534-8037; Kowloon ® Ph. 7893300 ® Fx. 7891257, The Netherlands ® Ph. 08385-40666 ® Fx. 08385-42216;
New Zealand ® Ph. 09/443/3099 ® Fx. 09/443/3097; Spain ® Ph. 91/661 7085 ® Fx. 91/661 9698; Switzerland ®
Ph. 01/810 16 77 ® Fx. 01/810 19 33; United Kingdom ® Ph. 0800 181134 ® Fx. 0442 259118;
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DNA by Operon.

“ow the world'’s leading supplier of
synthetic DNA is also the price leader.
Operon’s custom DNA is now $3.60
per base with a $20.00 set-up fee per
sequence, and free domestic delivery.
Same outstanding customer service.
Same high product quality. New low
price. Call for your free researcher kit.

1-800-688-2248

° I
——
- _. ° -
OPERON TECHNOLOGIES, INC.

1000 Atlantic Ave., Suite 108 - Alameda CA 94501
Tel. (510) 865-8644 - Fax. (510) 865-5255—NIHBPA 263-00033233

WORLD'S LEADING SUPPLIER OF SYNTHETIC DNA.

et e

Diamond General’s
Low-Key Sale.

(Hurry, Hurry, Hurry.)

Diamond General Corporation,
the world’s premier supplier of
microphysiology equipment is
pleased to announce notable sav-

ings on selected products. From

Multi-purpose Chemical
Microsensor II. Use with all
potentiometric and polaro-

now until December 31, you can
take advantage of substantial sav-

graphic electrochemical
sensing electrodes.

ings on much of our existing
inventory, including:

* Chemical Microsensors

* pH Meters

& Selected Electrodes

® Accessories.

Clark-Style O: Micro-
electrode with internal
Ag/AgCl reference. Small
cathode surface (3-7 um
diameter.)

Diamond General Corp.

For information, call toll free:

(800) 678-9856, ext. 31.

The World’s Premier Supplier for Microphysiology.

3810 Varsity Drive, Ann Arbor, MI 48108 (800) 678-9856, ext 31
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GETTING THE JOB DONE SINCE 1984

IntelliGenetics Suite”

Prices as low as $4,000 for academics
® Monthly CD-ROM data @ Search GenBank in

bank releases, including 15 minutes, without

GenBank® EMBLL, PIR®, missing crucial hits

SWISS-PROT, TV,

TFD, and PROSITE ® Access to 20,000

: patent sequences

® Retrieve sequences by
keyword, author,
Journal. and other
criteriain 1 10 2
minutes

® Gel assembly,
editing, and project
management—in
one program

Also available on Digital V. ‘omputers
Al lable on Digital VAX™ Comput

On Sun° Workstations_

InU.S.: In Europe:
p— IntelliGenetics, Inc. IntelliGenetics
ﬁ 700 East El Camino Real Amocolaan 2
— Mountain View, CA 94040 B-2440 Geel
- Tel: 415 962-7300 Belgium

Tel: +32(14)57.83.35
Fax: +32(3)219 5354

ics, Inc. All other names are
olders.

800 876-9994
Fax: 415 962-7302
ics Suite is a of i
or regi of their

HEAT SHOCK
STRESS RESPONSE

StressGen Offers A Wide Selection Of
Molecular Reagents For The Stress
Response Researcher:

e MONOCLONAL ANTIBODIES- Specific
for Individual Heat Shock Proteins.

®DNA PROBES- Plasmid Based With Inserts
Specific for the Heat Shock Genes.

*EXPRESSION VECTORS- HSP-Based

Expression Vectors With Promotor and /or Reporter
Genes That Can Be Selectively Turned On or Off in
Response to Heat Shock and Other Stressors.

ePURIFIED HEAT SHOCK PROTEINS

(604) 652-6780
1-(800) 661-4978

StressGen sumgcs

6761 Kirkpatrick Crescent Victoria, B.C., Canada V8X 3X1
Tel: (604) 652-6780 Fax: (604) 652-0624

Funakoshi Co., Ltd., JAPAN Tel: 81-3-5684-1622

Orders & Technical Information:
Toll Free in Continental US:
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There is

NO SUBSTITUTE

for a Forma Scientific cell culture incubator.

For over 25 years, Forma has been manufacturing constant flow; CH/P® tri-gas processor; or, O, control via

a complete line of laboratory incubators for every direct set/read O, sensor.
application. From water jacketed, forced draft, and Water jacketed incubators with top or side-mounted
warm air jacketed HEPA filtered, to large capacity controls are readily available in single and dual
reach-ins, Forma's microprocessor controls provide chambers, stackable, or side-by-side configurations to ‘
accuracy and dependability to create the optimum suit space requirements. For increased volume, eight '
in vitro environment. : models tailor the Forma large capacity incubators to - -
Choose CO, and O, control via time-proven your needs. Forma Scientific, Inc.
automatic thermal conductivity sensor; automatic solid Compare the options and you'll see, there is no Box 649, Marietta, Ohio 45750 1-614-373-4763
state infrared sensor with no moving parts; conventional  substitute for a Forma Scientific cell culture incubator. Telefax: 1-614-373-6770 Telex: 298205
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P21-expression In MIRG ( day 2 )

sl 5. . 4 Plasma membrane permeability measurements

0 6o e 1000 1200 1400 using the ACAS 570. WB rat liver epithelical cells

o kit labeled with lucifer yellow. A) Solvent control cells.
B) TPA treated (150 nM) cells. Increased dye uptake is an
In situ [mmﬂmﬂuomscmg a”afysfs afras. indicator D_prSS'fble cytotoxicity. (Courtes_i' DfD’I David
infected rat liver epitbelial cells using the ACAS Bombick, R]. Reynolds Tobacco Company).
570. Histogram displays a dose-related up-regulation of
systhesis of the oncogenic vas p21 protein with
increasing promotor induction. (Courtesy of Dr. M.W.
Lieberman, Dept. of Pathology, Baylor College of
Medicine, and A.W. de Feijter, Meridian Instruments,
Inc.)

In Vitro Methods
for Toxicology

Glutathione measurements in 3713 cells using the

o ACAS 570. Monochlorobi take is shown
.«.using the ACAS 570 Junction aftfm"e in hng'mﬁ% ;:2 (Com‘ii; of
I n t era CtiV e La's er Cyt om et er Dr. Margaret Wade, Meridian Instruments, Inc.)

You can use fluorescence for in vitro toxicity testing and analysis with the ACAS 570 Interactive Laser
Cytometer. Get accurate, reproducible fluorescence measurements of the structure, function, and response
of one cell or an entire field of cells in culture, and monitor the same cells over time — from minutes to days.

Calcium and pH Measurements \
Measure transient changes in intracellular ions such as Ca** and pH in response to toxic compounds.

Intercellular Communication
Easily and rapidly measure cell-cell communication via gap junctions. The ACAS automatically photobleaches
dye molecules within selected cells and monitors fluorescence recovery.

Fluorescence Redistribution After Photobleaching (FRAP)

Use the unique tool of fluorescence photobleaching to create molecular
gradients at specific intracellular sites for real-time measurements of cellular
dynamics.

Physical and Biochemical Measurements

Using two dimensional and confocal fluorescence measurements, you
can analyze a variety of cellular components and bio-chemical activities i
vitro, such as chromosomes, micronuclei, DNA, RNA, free radicals and
protein kinase C.

Attached Cell Sorting

The ACAS is the only instrument you can use for the automated selection
and cloning of attached cells in culture. Select mutant cells, transfected
cells, or any rare cells, and clone without altering morphology, phenotype,
or viability.

To discover new in vitro methods for toxicology testing using the ACAS

570 call us at (800) 247-8084, or in Michigan (517) 349-7200. M@M“ D" AN
See the ACAS at ASCB, Meridian Instruments, Inc., booths 201 & 203.

Meridian Instruments Europe, Inc. Meridian Far East K.K. 2310 Science Parkway
Industriepark — West 75 Tokyo, Japan Instruments, Inc. Okemos, Michigan 48864
B-9100 St. Niklaas  BELGIUM Phone: 011-81-3-3237-8508 Bringing Analytical Power to  phone. §00-247-8084
Phone: 32-3-7801760 Fax  011-81-3-5275-6899 Bt SN Ve Cjrurs 517-349-7200
Fax  32-3-7781727 Fac  517-349-5967

DISTRIBUTORS: Austria: Salus Braumapharm, 0222-54-25-39. Benelux: Analis, 32-81-225-085. France: Cytolab, 33-1-30614323. Germany: dunn Labortechnik, 49-2683-43306. Israel:
Carmira, 972-2-322051. Italy: Kontron Instruments, 39-2-50721. Korea: Hwa Yuong Medical & Science Co., 82-2-586-2925. Spain: Cultek, 34-91-729-0333. Switzerland: BioCell Consulting,
41-61-7121616. United Kingdom: Biotech Instruments, 44-582-502388.
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Photoscan measures it
Milisecond by millisecond.

For measuring the transient dynamics per millisecond. User-friendly software
of Ca2* and other ions, the new includes statistical analysis and
Photoscan microphotometry systems presentation capability. For brochure or
from Nikon are unmatched. demo, call 1-800-52-NIKON, ext. 117.

Specific for the temporal tracking of P
weakly fluorescing intracellular ions, they N ’ ko n
provide quantitative data in photon counts

Photoscan'™ is a trademark of Photon Technology International Inc. distributed in the USA exclusively by Nikon Inc.
Circle No. 91 on Reader's Service Card

See us at ASCB Show, Booth #'s 916-922.




ome

Now A Division Of Forma Scientific, Inc.
Your Total Cryopreservation Source

(CRYOPRESERVATION)

: CryoMed, now a Division of Forma Scientific, Inc., offers a com-
plete line of cryopreservation products.

- Controlled rate freezers
« LN, vessels with storage capacity from 150 to 40,300 2ml vials

- Storage vessels with microcomputer LN, control system
- Portable/manual fill LN, containers m
« LN, dry shippers _

- Inventory control systems and accessories

With 60 years combined experience in the laboratory equipment Division Of k¥ Forma Scientific, Inc.
marketplace, CryoMed and Forma Scientific are working together to PO Box 649
bring you the most technologically advanced, cryopreservation Millcreek Road
storage products available. Marietta, Ohio 45750
(614)373-4763 1-800-848-3080
Send for a CryoMed catalog detailing the complete line TODAY! ForTechnical Support Call 1-800-322-COLD
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WHO KNOWS MORE AB

DISTILLATION?

While some practiced other forms of distillation over a century
ago, Barnstead was developing the original laboratory water still.
In 1869, we began a process that continues to offer the broad-
est capabilities of any single form of water purification. Today,
Barnstead remains the leader in water distillation by offering
state-of-the-art Glass Stills and durable, economical Classic Stills.
Both give you the confidence that you’ve selected a still of the
highest quality and value.

So when you want to know more about pure water by distillation,

call the experts at Barnstead: 1.8(0()-446-606()

Or write Barnstead | Thermolyne Corporation,
2555 Kerper Blvd., Dubuque, 1A 52001.

Because you don’t want to
be caught with - :
a dirty jug!

Barnstead

Barnstead | Thermolyne Corporation
Circle No. 158 on Readers' Service Card




Fast, easy quantitation of
fluorescence-based assays

Get fast, easy quantitation of soluble or cellassociated
fluorescence in your multiwell plate with the CytoFluor™
2300 Fluorescence Measurement System. This computer-
driven scanner allows you to perform more assays in less
time than with traditional techniques.

* This automatic system can read a 96-well plate in
under 1 minute. Time course readings are possible.
And wavelengths can be mixed cmc? matched for dual-
or triplelabelling experiments.

e The system can scan &, 12-, 24-, 48-, or 96-well
standard tissue culture plates, and can be programmed
for non-standard plates. Because the system scans
plates from the bottom, the cover can be left on to
maintain sterility of the sample.

® It can be used in a variety of applications including
cytotoxicity testing, fluorescent ELISA, calcium measure-
ment, nucleic acid quantitation, proteinase assays, cell
adhesion assays, in vitro toxicity assays, gene expres-
sion, and intracellular oxidative burst.

© 1991 Millipore Corporation

For more details and a copy of our descriptive videotape,
call tolHree 800-225-1380 (in Massachusetts, dial

MILLIPORE

Circle No. 78 on Readers’ Service Card

For microcentrifuge tubes

For 96-well plates

User-friendly software. Select from 5 languages
Large 40 character LCD screen

Monitor system variables during experiments
Store and print at least 63 programs

4 models in stock

Order from your local dealer

A S S8 S NS

Techne, Dri-Block Reg™ Techne Corp.

TECHNE
PROGRAMMABLE

DRI-BLOCK UNITS

Temperature cycling
We've made it simple!

For catalog and prices write to Techne Incorporated, 3700 Brunswick
Pike, Princeton, NJ 08540 or call toll-free 1-800-225-9243, or fax
1-609-987-8177.
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BURN YOUR REFERENCE CARDS!

£ 11 ™ %
N\

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

0O Maintains a data base of references

O Searches for any combination of authors, years of
publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

O Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references cited
(optional)

0O Downloads references from any Online data base
including NLM, BRS, DIALOG and Laserdisc
formats (optional)

IBM PC/XT/AT, MS-DOS, CP/M 80 .. .31 95-00

00
RT-11, TSX-Plus, RSX-11, P/OS ....... s250-
00
VAX/VMS (native mode) ............. s650.
™
ANY MANUAL & DEMO ....... 320.00

322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 8% sales tax.

SYSTEMS
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—HELLMA—

Dye Laser C‘e_lls.

|

A complete line of stock
and special custom cells for all stan-
dard and special lasers. Also inquire
about our light sources.

For over 20 years...

—HELLMA— Quality you can trust.

Box 544, Borough Hall Station, Jamaica, N.Y. 11424
Telephone (718) 544-9534 or (718) 544-9166.

MACHEREY-NAGEL ]

@ High purity of the plasmid
Equivalent to DNA isolated by CsCl gradients

® High recovery
Above 90% from 50 ng to 500 ug

® Rapid
Up to 20 preps in about 1 hour

@® Easy to handle (only four steps)
1. Alkaline cell lysis
2. Adsorption of the lysate
3. Cartridge washing
4. Elution of pure plasmid DNA

® Ready to use
Kits contain everything you need for the purification

® Safe

Only non-toxic reagents are used Gircle #77

Please ask for further information! on R.S.C.

MACHEREY-NAGEL GmbH & Co. KG - P.O.Box 101352 - D-5160 Diiren
Germany - Tel. (024 21) 698-0 - Telex 8 33893 manad - Fax (024 21) 620 54

Switzerland: MACHEREY-NAGEL AG - P.O.Box 224 - CH-4702 Oensingen
Tel. (062) 7620 66 - Telex 982 908 mnag ch - Fax (062) 76 28 64
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SUASNHSIA/SAALN A

AUTOMATED PIPETTING SYSTEMS

SHONIAAS

PURIFY MORE
SYNTHETIC
DNA WITH

PRP-1 & PRP-3

HPLC

COLUMNS

12

|

—_
5 10 15

1 FAILURE SEQUENCES
2 5’ DMT 8mer

SNIWNT0D OT1dH

SWASNADSI/SHALN A SHONIYAS  SNWIT10D.)1dH

r

& X .
2§ AGADEMIG} Computing
L‘ J

for

Research

f_ : i
Education/Government Discounts
dnternational Orders Welcome

and
Writing

Amtec Engineering
Tecplot/3D 5.0 for DOS ......639.
Tecplot/3D 5.0 Worksta ... 1679.
Analytical Software
STATISTIX 35 ................... 249.
Binary Engineering
TECH'GRAPH'PAD 4.0 ..... 309.
Biosoft

Fig.P6.0 ... J—-T }
Bridge Software

The Math Utilities 4.2 .. 97,
Math Utilities + Datasurf 139.
Dynamical Systems
Dynamical Software 1 & 2 .. 479.
Scanner for 1& 2

Nonlinear Forecasting .

With1&2 ..
Golden Software

4 5 N
Analytical
Software

rNorris Software Sys
Model-It! .
PAHACOMP
ERNAKEE ....oviiiniiniinsisisins
Education ............. 349
Swivel 3D Professional 429,
Education .............. . 349,
SwivelArt Anatomy ................ 199,
Rylaz/Chemistry Drawing
PLT5.1for DOS.............. 89
SIMSOFT
PoMa. ..o SR 05
Education .......... 245,
Softshell International
Chemintosh 2.01 ...................429.
Education .....
Student Price......................
ChemWindow 2.0 ..
Education ...............
ChemWindow Classic ..
Education ..
SPSS

"

CumMuLuUsS
SIMMS: 1mb 52
2mb for PS/2 50z 13
4mb for PS/2 35-655X 219
IOMEGA
Bernoulli 90mb Transportable
(requires interface) .......... 798.°
Education .............ccccc... 779.
Bernoulli 90mb Insider .......... 895
EQUCREON .........cc.ciiiuensnns 759,
Bernoulli 90mb Panner ... 849,
Education ........ 695,
LaserSafe 650mb Rewritable
OPBEAl ..coicassiisisiasosavensai ST
Education ...................... 2999
PC/AT interface kit ............... 249.
Education ........................ 189,
Tri-Pak 90mb cartridges ....... 589.
Education ........................ 449,
*Must purchase interface & tri-pak
LOGITECH
Scanman 256 w/Ansel 1.1 ... 309
Education ....................... 261
MouseMan Cordless ........... 135.
Education .......................... 81
OBM Full-page scanner
ScanPlus .....ccccocceenee. 619,
ScanPlus w/Calera
ScanPlus 220v................

MINUTES

HIGHER CAPACITY

THESE COLUMNS PURIFY
MORE DNA PER RUN
THAN ANY OTHER
REVERSED PHASE HPLC
COLUMN.

e e SPSSIPC+ WISHaliStcs ...
Criir o, -~ 557, N GPORMAC: ... it

MapViewer ............cccconrennne Tri z
riMetrix
Idea Works e

Stat. Navigator Pro ..139.

Methodologists Toolchst ..... 649. TIHhIPOS

Jandel Scientific i e S v
Education ..

PeakFit 2.1 ........c.ccoovenne.... 569. '

SigmaPlot 4.1 ... 419, Wolfram Research

SigmaPlot (MAC) 379. Mathematica 2.0 DOS 386
(Price increases Nov. 30.) and Standard MAC ........509.
449, International ..............618

Table Curve 30 .................
Lascaux Graphics Mathematica DOS 386/7
and MAC Enhanced 749.

f(z) 5.0 (DOSMAC) ...............69.
Programming
North America ................. 399.

Fields & Operators 30 ............89.

Models 4.0 (DOSMAC) ........... 69.
Lahey Compuler Sys Other (air delivery) ......... 459.
Lahey F77L5.0.. ..519 All countries via modem .. 329.

MicroMath
S
Lahey F77L-EM/324.01 ... 895 (USR HST or V.32, 9600)
EM/32 Requires EHGO 359 Reference Manager 5.0 ........ 279

BETTER RECOVERY NCSS
Base Module 5.0 ....
Education ......... ... 795 Research Software Design
Ergo Education ............. ...339. Papyrus 6.0 .........cooveovrvercennnae

WITH PRP-1 & PRP-3
POLYMERIC COLUMNS Sedugy

Language Systems Volkswriter
FORTRAN/MPW 3.0 (MAC) .. Total Word ..

YOU RECOVER 95% OR
 Full Product Education .. ol 45D Educaﬂon

MORE OF YOUR DNA.
OTHER COLUMNS ONLY

Support Precision Plus Software Volkswriter 4 w/Grammatik .
Education ...
. Free Returns | MATHPAK 8720 ............129. ] ucation

Dragonfly Software
Nota Bene .. PR e o &
Educ&lron sy [/
KTALK Communications
MathEdit .. MAETENLT: . -
Educa!ron I A Ly
Oberon Resources
WPGHaLON ........cc..commipmisions, 99
Edixcalion.......... s st 3
Research Information Syst.
(Specify DOS, MAC, or NEC9801)
Reference Update Delux 4.0

AUTOMATED PIPETTING SYSTEMS  HPLC COLUMNS  SYRINGES  DILUTERS/DISPENSERS

SWISNHAISIA/SUHLAUA  SHONINAS  SNWIVIOD D' IdH - SWALSAS ONLLLHA I QHLVINOLNYV

GOOD VERSATILITY
PURIFY YOUR CHOICE
OF DIMETHYLTRITYL-
ATED, BIOTINYLATED,
OR FLUORESCEIN
LABELED DNA

NLLLHdId QAILVINOLNYV

» Latest Releases

LET YOU RECOVER 50-
80%.

FOR MORE INFOR-
MATION ABOUT DNA
PURIFICATION, CALL
(800) 648-5950 OR CIRCLE
THE READER SERVICE
CARD.

A SHONIYAS SN

Academic A

Site Licenses and
Lab Packs
Our Specialty.
Call for Details.

Orders/Information ¥
« USA (800) 552-1601
(801) 484-3923
« FAX (801) 484-3897
« Canada (800) 531-3227
+ Japan 0031 11 3038
(English only please)
« INTERNET 73500.3650@
Compuserve.com
* Purchase Orders Welcome
* MasterCard/VISA

HAMILT®N

THE MEASURE OF EXCELLENCE.

rAcademic Computing %

SUPPLY
30-60 Day Money Back Call
(801) 484-3897

For a Free
LNewslener Subscription '

HAMILTON COMPANY
P.O. BOX 10030
RENO, NEVADA 89520-0012
800-648-5950 OR 702-786-7077

Guarantee

ACADEMIC COMPUTING SPECIALISTS
2015E.3300 S. Salt Lake, UT 84109 USA

HRLC COLUMNS  SYRINGES  DILUTERS/DISPENSERS  AUTOMATED PIPETTING SYSTEMS  HPLCCOLUMNS  SYRINGES  DILUTERS/DISPENSERS

SWIILSAS ONILLLAdIA CELLYWOLAY 8

¥

SAASNHISIA/SHALN NG | SHONIYAS SNWOTT0D J'Id
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SCIENCE

ORDER ADDITIONAL COPIES

OF ARTICLES YOU HAVE
SEEN IN SCIENCE

Gor full details and prices, call the )
Science Reprint Service and ask for
Corrine Harris at (202) 326-6527 or fax
your request to (202) 682-0816. You may
also write us at Science, 1333 H St., NW.,
Washington, D.C. 20005.

Q([aster Card and Visa accepted )

ACCURATELY SIZE YOUR PCR{ PRODUCTS

BioMarker™ LOW

BioMarkers are a new family of dsDNA electrophoresis markers
designed to provide the researcher with:

@ Eight bands which correspond exactly to base pairs:
® Accurate determination of product size

® Estimation of product yields Well
® Equal band intensities

® No ambiguous bands iid
® No protocol changes e
® Ready to use g
® Photogenic o
® Stable at room temperature e
® Now with exposed 5’OH for kinasing e
® Available with nonradioactive labels
® Additional size coverage e
® Next day delivery

50

Photcgraph: 5ul (1 Assay) application to 12 cm 4% agarose gel, 3:1
Nusieve® GTG, Agarose. Gel was run at 100 volts in ngTBE and
stained for 30 minutes with ethidium bromide at 0.5ug/ml

TO ORDER OR OBTAIN INFORMATION
CALL

1-800-235-8938

BioVentures, Inc.
® 848 Scott Street ® Murfreesboro, TN 37129

BioMarker is a trademark of BioVentures, Inc. and patent pending
1PCR is covered by U.S. Patents issued to Cetus Corporation
NuSieve is a registered trademark of FMC Corp.
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We'll let the facts
speak for themselves.

See Us at ASCB, Booth #1323

E}\\ T

Actual size unretouched image.

Fact: Delivers an image in 10 seconds at less than 10 cents a copy.
Fact: Image quality equal to or better than instant camera systems.

Fact: Image and analyze ethidium bromide, Coomassie Blue and silver
gels, autoradiographs, Western blots and TLC plates.

Fact: Processing time from imaging to analytical results just 20 minutes.
Fact: Unique software utilizes your XT/AT compatible PC.

The UVP, Inc. GDS 2000 Gel Documentation System is faster, better and less expensive
to own and operate than conventional instant photo-graphic methods of producing and
analyzing DNA/RNA and protein gel images. High resolution images are generated in 10
seconds for less than 10 cents per copy.

The fact is, most busy laboratories will recover their investment in the GDS 2000
within one year.

When used with the UVP proprietory software package, SW2000, and your own
IBM XT/AT compatible PC, analytical and image data may be storéd on floppy disk for
archiving and later analysis. Additionally, images can be converted to Postscript files for
use with Desktop Publishing programs.

UVP’s GDS 2000/SW 2000 is the fastest, most cost effective méthod of Gel Documenta-
tion and Analysis available. The fact is, it is becoming the standard.in.faboratories around
the world.

Get the facts. Call or write today for more information.

YUVR

UVP, INC. 5100 Walnut Grove Avenue

P.0. Box 1501, San Gabriel, CA 91778 USA
Telephone: 1-800-452-6788

Qutside USA: (818) 285-3123

FAX: (818) 285-2940

UVP LTD. Science Park, Milton Road
Cambridge, CB4 4BN ENGLAND
Telephone: (0223) 420022

FAX: (0223) 420561
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ESSENTIAL SCIENCE FROM CAMBRIDGE

TRACKING DINOSAURS
A New Look at an Ancient World

Martin Lockley
1991 245pp. 39463-5 Hardcover $39.50
42598-0 Paper $14.95

FROM GENE TO ANIMAL

An Introduction to the Molecular Biology of
Animal Development

Second Edition

David De Pomerai
1991 431pp. 38192-4 Hardcover $80.00
38856-2 Paper $29.95

WORLDWIDE VARIATION IN HUMAN GROWTH
Second Edition
Phyllis B. Eveleth and James M. Tanner

1991 410 pp. 35024-7 Hardcover $89.50
35916-3 Paper $42.50

FROM EGG TO EMBRYO

Regional Specification in Early Development
Second Edition
J.- M. W. Slack

DEVELOPMENTAL AND CELL BIOLOGY MONOGRAPHS 26
1991 348 pp. 40108-9 Hardcover $75.00
40943-8 Paper $32.50

MAMMOTHS, MASTODONTS, AND ELEPHANTS
Biology, Behavior, and the Fossil Record

Gary Haynes

1991 424 pp. 38435-4 Hardcover $69.50

CLIMATE CHANGE

Science, Impacts and Policy

Edited by Jill Jdger and H. L. Ferguson
1991 591 pp. 41631-0 Hardcover $95.00
42630-8 Paper $44.95

NERVE AND MUSCLE

Second Edition

R. D. Keynes and D. J. Aidley
1990 200 pp. 41042-8 Hardcover $49.95
42255-8 Paper $15.95

GENE STRUCTURE AND EXPRESSION
Second Edition

John Hawkins

1991 229 pp. 39230-6 Hardcover $64.50
39855-X Paper $21.95

~ NITORING ECOLOGICAL CHANGE

~~an F. Spellerberg
1991 350pp. 36662-3 Hardcover $79.95
42407-0 Paper $27.95

Available in bookstores or write:

CAMBRIDGE UNIVERSITY PRESS

40 West 20th Street, New York, NY 10011-4211. Call toll-free 800-872-7423.
MasterCard/VISA accepted. Prices subject to change.
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classic model systems, Drosophila melanogaster.

Please make checks payable to Science (US funds only).

L3

GENOME MAPS 1991

Send in your order for a reprint of the Genome Maps 1991, featured in the 11 October issue of Science Magazine. This colorful 21" x

32" foldout wall chart has two key features. In one section it highlights progress in the Human Genome Project—localization of genes
and markers on the chromosomes as well as sequencing effects. In addition, because of the importance of model
systems in biology and medicine, the chart summarizes mapping and sequencing achievements in one of the

Order a copy of the Map for your friends, and family by completing the coupon.

Total number ordered @ $8.00
Subtotal

For shipment to California,
add applicable sales tax.

Afr Ay

Postage & Handling:

In the US $1.50

International Air $5.00

International Surface $2.00

Method OF PAYMENT

Visa MasterCard Check enclosed
Card #: Exp:
Ordered By:
NAME:
ADDRESS:
CITY: STATE: ZIP:

Send Orders to:  Corrine Harris
1333 H St.,, N.W.,,
Washington, D.C. 20005
202 326-6527 (phone); 202 682-0816 (fax)




