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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 TSQN 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 

Fimigan MAT office listed below or FAX (408) 433-4823. 

A subsidiary of Thermo Instrument Systems, Inc. 
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For high fidelity, thermostability up 
to 1 WC, primer extensions 
amSiStently in the 5-1 0 Kb range, 
m a 1  cycle DNA sequencing and 
high temperature d i x y  DNA 
sequencing, discover New England 
Bilabs' complete range of cloned 
therrnostal>le Ventm DNA 
polytmrase~: 

= Ven4; DNA Polymerase 
Deep Veng DNA Polymerase 

= VentAN (ex03 DNA Polymerase 

For thermal DNA 
Our new eW-tO-use system: 

Circumventm DNA Sequencing Kfi 

R e .  19, 4967-4973. 

VenG DNA Polymerase Venh'" (exo-) DNA Polymerase 
High f idel i  thermostable DNA polymerase Genetically m o d i i  form (ex03 of the 
with f idel i  levels up to 20 fdd higher than doned Vent; DNA polymerase with W i  
Taq DNA polymerase due to a 3-5' levels up to 2-fold higher than Taq DNA 
proofreading exonudease -0 polymerase. Preferred form for high- 

Discovered and doned at NEB temperature d i i x y  DNA sequencing and a 

High f idel i  thermal cycle DNA sequencing. 

Primer extensions up to 13 Kb m Discovered and cloned at NEB 
Stable up to1 00°C High temperature d i i x y  sequencing 
Half life of 6.7 hours at 95°C Primer extensions up to 13 Kb 

= Stable up to 100°C 
Deep VenG DNA Polymerase 
NEB'S second thermostable DNA Circumventm DNA !Sequencing Kit 
polymerase with a 3-4' proofreading The only thermal cyde sequendng kit th 
exon,I,ase a&@* Originally isolated uses the venbm (ex03 DNA palymera$f? 
from an ocean submdne thermal vent 

Easier than me(hod. at 2010 meters, Veng DNA 
Polymerase is even more t h e m e  = Fast - no need to collapse double 

than Vent; DNA polymerase at stranded plasmids, eliminates centri- 
temperatures of 95°C to 100°C. fugation steps and independent priming 

steps. You save valuabte research time. 
Discovered and cloned at NEB Requires only nanograms of template 
Superior stabili up to 100°C (only femtomoles when using "P end . 
Half life of 23 hours at 95°C 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 

-- 
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Weapons Labs: After the Cold War Researchers Complain of Loss of Academic 
Freedom Have Talent, Will Contract 
Now Dingell Probes the Academy! 
OSTP to Wade Into Gene Patent Quagmire 
FDA Committee Raises AIDS Vaccine Hurdles 
In Search of a New Cosmic Blueprint 
Neuroscience Meets the Big Easy: Patch Clamping au Nature1 rn Brain Grafts for 
Huntington's Disease Too Much Too Soon? rn Retinoids May Help You See In 
More Ways Than One 
Galileo Hits Its Target 
Did a Rain of Comets Nurture Life?: Bringing in a Comet For Landing rn A 
Cometary Source for Cockeyed Molecules? 
A Layer by Layer Look at the Skin Blister Diseases 
Briefings: Single-Celled Killer In Monterey Bay rn Rx for Speedy Drug Approval 
rn Tracking the AIDS Drugs A Big Chill Grips Geothermal Energy 

- 

Cancer Research in Europe: Europe: As Many Cancers as Cuisines 
Three Europeans Find Their Own Road to Fame: Life at the Front rn A Pressure 
to Think rn The Virtues of Patience 
Funding in Europe: How the Big Three Cope rn Jacques Crozemarie: One Man 
and His Foundation 

M. C. PLKE 
Tumor Suppressor Genes: R. A. WEINBERG 
Growth Factors and Cancer: S. A. AARONSON 
Chromosome Aberrations and Cancers: E. SOLOMON, J. BORROW, A. D. GODDARD 
Transgenic Models of Tumor Development: J. M. ADAMS AND S. CORY 
Viruses in Human Cancers: H. ZUR HAUSEN 
Recombinant Toxins for Cancer Treatment: I. PASTAN AND D. FITZGERALD 

Optical Coherence Tomography: D. HUANG, E. A. SWANSON, C. P. LIN, 
J. S. SCHUMAN, W. G. ST~NSON, W. CHANG, M. R. HEE, T. FLOTTE, 
K. GREGORY, C. A. PULIAFITO, J. G. FUJIMOTO 
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Cooperative Solution of Constraint Satisfaction Problems: S. H. CLEARWATER, 
B. A. HUBERMAN, T. HOGG 
Radical Reactions of C,,: P. J. KRUSIC, E. WASSERMAN, P. N. KEIZER, 
J. R. MORTON, K. F. PRESTON 
Systematic Inflation of BuckminsteAllerene C,,: Synthesis of Diphenyl Fulleroids 
C,, to C,: T. SUZUKI, Q. LI, K. C. KHEMANI, F. WUDL, 0. ALMARSSON 
Evidence for Multiple Sources of Diamond from Primitive Chondrites: 
S. S. RUSSELL, J. W. ARDEN, C. T. PILLINGER 
Reduced Antarctic Ozone Depletions in a Model with Hydrocarbon Injections: 
R. J. CICERONE, S.  ELLIOT^, R. P. TURCO 
Transgenic Plants with Enhanced Resistance to the Fungal Pathogen Rhuoctonia 
solani: K. BROGLLE, I. CHET, M. HOLLIDAY, R. CRESSMAN, P. BIDDLE, 
S. KNOWTON, C. J. MAUVAIS, R. BROGLIE 
Binding of ARF and @-COP to Golgi Membranes: Possible Regulation by a 
Trimeric G Protein: J. G. DONALDSON, R. A. KAHN, J. LIPPINCOIT-SCHWARTZ, 
R. D. KLAUSNER 
Structurally Homologous Ligand Binding of Integrin Mac-1 and Viral 
Glycoprotein C Receptors: D. C. ALTIERI, 0 .  R. ETINGIN, D. S. FAIR, 
T. K. BRUNCK, J. E. GELTOSKY, D. P. HAJJAR, T. S. EDGINGTON 
Epidermolysis Bullosa Simplex: Evidence in Two Families for Keratin Gene 
Abnormalities: J. M. BONIFAS, A. L. ROTHMAN, E. H. EPSTEIN, JR. 
Functional Importance of Sequence in the Stem-Loop of a Transcription 
Terminator: S.-W. C. CHENG, E. C. LYNCH, K. R. LEASON, D. L. COURT, 
B. A. SHAPIRO, D. I. FRIEDMAN 
Hypotensive Activity of Fibroblast Growth Factor: P. CUEVAS, F. CARCELLER, 
S. ORTEGA, M. ZAZO, I. NIETO, G. GIM~NEZ-GALLEGO 
DNA Bending by Fos and Jun: The Flexible Hinge Model: T. K. KERPPOLA 
AND T. CURRAN 
Genetic Mosaics in Strangler Fig Trees: Implications for Tropical Conservation: 
J. D. THOMSON, E. A. HERRE, J. L. HAMRICK, J. L. STONE 
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1229 Be It Resolved: Ups and Downs in the Making of AAAS Resolutions . In Brief . 1992-93 AAAS Fellowships . Science and Security 

COVER 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 
Chen-Y I 
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1 1233 Partners in Science, reviewed by L. OWENS. Millikan's School, T. ROTHMAN . Field 
Theories of Condensed Matter Systems, R. JOYNT . Some Other Books of Interest . 
Vignem: E. U. Condon and the Bureau of Standards. Books Received 

1241 Automated Single Cell Selection and Transfer . Five Parameter Water Quality Probe . 
Multiple peptide Synthesis System Monoclonal Antibody Purification Kit. Graphics 
Software . Gel Rocker . Automated DNA Sequencer . Cell Freezing Medium . 
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Pure nucleic acids - 
QIAGEN does them all ! 

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 

PCR products- 

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. 

oligos A 

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. 

genomic 
DNA 

RNA 7 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. 

plasmids 

Finland: (90) 437 56 40. Norway: (02) 30 11 20. Sweden: (08) 621 34 00 SPAIN: lzasa S.A. (3) 401 01 01 
' ' 

SWITZERLAND: Kontmn Instruments AG (1) 733 5 733 TAIWAN: Formo (2) 736 7125 UK: Hybaid Ltd. (81) 977 3266 
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Cancer ~e~eardr  acts with C60 to prduce nitrogen and a rather than with control of intracellulat 
diphenyl-substituted c61; the bridging membrane traffic. Donaidson et al. (p. 

y the year 2000, c m u r  may be carbon atom "in8ptcs" the C6@ skeleton 1197) found that activation of a G 
the leading cause of death in the by one. Derivatives up to C, have been protein with aluminum fluoride pro- 

) United States. This special issue produced. Numerous "fulleroids" motedasmciation ofthe 110-kilodalton 
(see pp. 1131 to 1177 arid K o s ~ d ' s  codd be made by this route. coat protein J-3-COP with Golgi mem- 
editorial, p. 1089) highlights some of :* _ _--- -->% &----- se~;~6e~5:~+'+~~7~+~~v~ 4s --+%> 2e---s-s-ss. : -- < - m:-4*F+>~wdyz2s-$- 

bran=. Binding of both P-COP and a 
the many approaches that ;rre being -. + -s6sase* ,e-----d*. As--*- small guanosine triphosphate (GTP) 
used to prevent cancer, undewtancf its bitferm d8-d~ binding protein, adenosine diphosphate 
etiology, and develop vaccines and r i w t i o n  fgeror, to Golgi membranes 
therapies. Risk factors inclwde tobacco ine-grained diamonds have re- was inhibited 
consumption, diet, life-style, and expo- cently been found in primitive (which block 
sure to viruses or hormone. Possible . meteorites (chondrites); the xe- proteins) was 
targets for chemotherapy or vaccines non and nitrogen isotopic composition ~2- have been pinpointed by sadies of of these diamonds S a t e s  that they L-L~Y*~ 
chromosome aberrations, tamor sup- represent material-fine interstellar ~ f d I w  of fmtor x 
pressor genes, viruses, and growth fac- dust-that p d t s  formation of the so- 
tors. Transgenic mice are being used to lar system and was subsequently trapped 1 1 ne blood coagulation proteins 
confirm the involvement of targeted in the chondrites when they formed interact with a number of cells 
genes in specific pathologies and to from the solar nebula. To investigate rhPoa& receptor-mediated as- 
provide model systems for testing new the source of the diamonds, Russell et semb1.y;. Altileri et aZ. (p. 1200) show 
therapies. Toxins hsed to  tumor-spe- at. (p. 1188) analyzed carbon and ni- that &see &sther surface loops of fat- 
cific antibodies or pow& &tops are trogen isotopes af$iamonds in five dif- tor X az- its interaction with Mac- 

integrin, arid a l s ~  
(gC), a receptor 

elid cells infectc:d 
Ediqdm virus. Peptides *t 
hop Sequences interfed 

hotochemically generated benzyl tor X biding and its associated 
radicals can react with C6@ to form wch as thrombin generation, 
free radical products that are dicates that the loops form 

stable in solution above 50°C. Krusic et motif in the catalytic domah. 
ad. (p. 1183) generated benzyl radicals Mac-1 and gC are structur- 
in toluene solution by irradiating di- stratospheric ozone might be ar- ally m l a ~ e d ,  they recognize Emor X 
tert-butyi peroxide. Products with 1 to rested by injections of ethane or pro- in a &*way. 
15 added benzyl radicals were detected; pane. Cicerone eb at. (p. 1191) ex- - - -+ a 

sc*y*+~s$ii * ' v the radical adducts with three and five plored the possibility of using these - - I vbT' - 
benzyl groups were identified by elec- gases as scavengers for free radicals to FM furcon $@a@$,. ' 
tron spin resonance as the aliylic and break the chain ofwents that lead to &&2T-?24 

cyclopentadienyl radicals. The unpaired ozone depletion. They caution, how- hat may appear to be a singe 
electrons are sterically protected from ever, that: (i) the model contains a w fig tree in a tropical forest 
reaction by the benzyl groups. number of stiIl uncertain concentra- may actually be the fusion of 

tions, parameters, and physical and several genetically different individuals. 
chemical processes; (ii) delivering these Thomson et ad. (p. 1214) found such 

Inflatable buckyballs gases would be difficult; and (iii) un- fused trees for six species of strangler 
wanted side reactions may yet be found. figs in Panama. Figs are keystone spe- 

A systematic route to CbO deriva- 
e d -K-9~F--r-s-z-,-+x* 

cies in the tropics and contribute to the 
tives that maintains its unusual ::+-~~~~@$j * -, , >  diets of all of the larger primates, birds, 

r i r  
i Lelectron conjugation has been Gdgi and G'pro$egns ' and other animals. This hidden genetic 
developed by Suzuki et al. (p* 1186). diversity has implications for conserva- 
Nucieophilic addition to Cm vsual$y H eterot&nedc G proteins may tion efforts. The timing of flowering 
produces products with much tess con- regulate rhe assembiy of coat and fnxiting of the figs and the life cycIe 
jugation. The conjugation of Cm can be proteins onto the membrane of the wasps that pollinate them are 
preserved by adding diazo compounds Golgi complex. Trimeric G pro- tightly coupled, which makes fig trees 
across the bond between rwo C6 rings. teins are normally associated with signal highly vulnerable to reduction and frag- 
For example, diphenyldiazomethane re- transduction at the plasma membrane, mentation of the tropical forests. 
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The Next Generation of I 
Seauence Analvsis Soft 
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"Geneworks is 
groundbreaking.. . 
If YOU like to be I 
on the euttin~ 
edge, GeneWorks 
is for you."* 

I 
I 

New in version 2.0 
Sequencing gel assembly 
True multiple sequence 
alignment with dendrogram 
Alignment editor 
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 Gen 
EMBL and SWISS-PRO7 

Peter Markiewicz, UCLA 

Fulfills the promise of the ~acintush@ 
a new approach to nucleic acid and 
protein sequence analysis C ntelliGenetics, Inc. Amocolaan 2 

700 East El Camino Real 6-2440 Gee1 

Please call 1-800-876-9994 for demo disks. Mountain View, CA 94040 Belgium 
Tel: 415-962-7300 Tel:+32(14)57.83.35 

'Us~ng the Apple Manntosh m Molecular B~ology (Dec 1990) 
Fax: 415-962-7302 Fax:+32 (14) 58.50.78 

GeneWorks IS a reg~stered trademark of Intell~Genet~cs, Inc Mac~ntosh IS a reg~stered trademark of Apple Computer, Inc GenBank 1s a reg~stered trademark of the Nat~onal lnstltutes 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. 

A subsidiary of Thermo Instrument Systems, Inc. 

California (408) 433-4800 Georgia (404) 424-7880 Ohio (513) 891-1255 a Illinois (708) 310-0140 a New Jersey (201) 740-9177 
Maryland (301) 698-9760 a Germany (0421) 54 93-0 UK (0442) 233555 France (01) 69 41 98 00 a Italy (02) 66011742 Netherlands (08385) 27266 

Sweden (08) 6800101 a Japan (03) 3372 3001 
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Introducing: the 
Personal ~ensitohetef 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 

- 

Scanner Sconner 

.D. Levels 4096 256 22 

you won't find in any other densitometer. FWm 
scans. Higher resolution. Unparalleled accuracy. 
There's simply no better benchtop system for 
quantitation of films, gels and blots. 

More data. 

The Personal Densitom- 
eter gives you more of 
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. 

Thepersonal 
Densitometer 
is ideal for labs ' 

with lofty stan- 4 
dads and limited budgets because it 
gives you a lot mon features for a lot less 
money. All of which makes the Personal Densi- 
tometer a state-of -theart performance value 
you can truly afford. 

Less space. I 
We've designed the 
Personal Densitom- 
eterformsximum A 
performance and 4 
minimum siPesiPeThe -- 
complete system takes up only 48cm of bench 
space. Which still leaves you with plenty of 
room to get your work do&. 

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 US., d 800-788-0634. Elsewhere, 44 732 62565. Call now! 

Molecular Dynamics 880 East Arques Ave. Sunnyvale,C&WX% 18001 333-0634 
0 1991 Molecular Dynamics. Personal Densitometer is 
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FTS takes 
work out the guess 

of freeze- 
FTS gives you full microprocessor control for automatic freeze-drying operation. This affordable 

system means you won't waste valuable time designing freeze-drymg 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 Sygtems E n g i m  for R8wIts 
and programmable 
Shelf temperature stability of kO.5OC 
Reliable electro-mechanical stoppering-without platens or 
air bladders 
Vacuum, temperature and time can be digitally displayed at 
any point in the cycle 
Titanium condensers provide superior corrosion resistance 

Learn how microprocessor control can improve freeze-drying 
performance in your lab. Call TOLL-FREE 800-765-6787. 1.n NY, 

See Us at ASCB in Boston on December 8-12. 
Circle No. 34 on Reader's Service Card 
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FOR DNA AND PROTBN SEQU~N[ING, YOUR TWO B ~ S T  [HOI[B ARE HITA[HI. 

u 

Whether you got Maw or PCs, we've got the right software solution. 

MadlNASZS F?oY Power@, @dent, compmhensive DNASZS and PROSZS for tk PC. Now more q j d e  
DNA and protein  sequent^ analysis with Macintoshe than ever. This widely used software provides a firll 
eare-of-use. Hitachi Software Engineering's spectmm of DNA and protein analysis &naions 
papular FNA.SIS and PROW3 s o h  are now for all ~c-compati'ble computers. Our latest 
available as MacDNASIS Pro for the Macintosh. . release, Version 7.0, is enhanced for ever greater 
This new sohare  & a m  a complete range of power and efticiency. 

sequence adyses - &om restriction analyses, 
secondary structure md PCR primer SpeLial O&. For a limited tiae b order 

design to shotgun iiqperit management, and W N A S I S  Pro 1.0 and receive a subsmtial 
more. And thanks tp Hi-tachi's CD-ROM introductory &count. 

expertise, MacDNASIS Pro comes with time- Fordet&,csa&d&b&&rei&r 
saving optimized database hctions - for quick package, call us to&fke at 1-800-624-6176. 

and easy access to GenBank, EMBL, ~ R F - P I R  Whichever Hitachi package you choose, you can 

and SWISS-PROT databases for be sure of the hest in expertly engin- 
sequence similarity searches. 1- satd mokculu biology sofhare. 

m m  S0-m E N G ~ E E R I  ~~...pu~um Smrwm so~unors. 
SeeUsatASCB,Boalhm.'s~s22,524. 

H h & S o A m W ~ L r l r l O C ~ l B I ~ - W - 5 * )  fh!4bmbCKdCSl$i9- lW62C6176-hr 141SMe75%3 
W - l a M r r w M n h r r ~ ~ - B e * L a a ~ . W - ~ . o d p o b c l - n ~ d b - - n  
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SYSTAT is rated #1 by Software Dig#. In fact, SYSTAT is the only statistical analysis package to 
receive top honors from Infoworld, RC 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, 

Evanston, IL 60201-3793 Tel. 7b8.864.5670 Fax: 708.492.3567 e - 
For brtemationd -cak Austmh 61.3.8661766, Canada 416.424.1700, Denmark 45.64.406575, Fmland 358.0.6923800. France 33.1.40935000, 
Oamany 49.61.265950 (DOS), 49.30.310423 (Mac), Italy 39.587.213640, Japan 81.33.590231 1, New Zedand 64.71.562675, Noway 47.3.892240, Sweden 46.7.6076207, 
Swibabnd 41.31.41661 1, The 31.340.26S336, UK London 44.81.6926636. 

91991 SYSTAT, Inc. Software Digest is a registered trademarkof NSTL, Inc. Cirde No. 169 on Readers' Service Card 



TaKaRa solves Lm 
.;?A 

-- 4 

your problems 
" in protein 

low to analyze PROTEIN STRUCTURE 

. Ib 

j ,  

9 &) 

and primer for cloning and 
= pmtein of interest. 

Removal of bl 
Protein N-Terminal 

: Determination 

T m  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-tenni?i etc. 

*Correct formation of S-S bond 
Protein D i l s o m e r a s e  (Code No. 73i8) 
Corystein (Code No. 731 1) 

.Amidation of Gtermini 
Peptidylglycine a-Amidating Enzyme (Code No. 7323) 

How to modify and activate 
RECOMBINANT PROTEIN 

for pro& 
sed to dec 
gene end 

adeq' Service Card 
. . . . . .  . . - - 
kC1.l&E - _<,. &w-. .: : -, 

TAKARA BlOCHEM ICAL IN 
. 719 Allston Way, Berkeley - ' 

Caltfornia 94710. US4 
Phone: + 415-649-9895 
Fax: + 415-649-8933 
Toll Free: 1 -(800) 544-9899 

TAKARA SHUZO CO., LTD. 
Shijo-Higash~notoin, Shimogyo-ku, 
Kyoto 600-91, Japan 
Phone: + 81 75-241 -5177 
Fax + 81 75-241-5208 



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. 

PO. BOX 10030, RENO, NEVADA 89520 (800) 648-5950 

Circle No. 32 on Readers' Service Card 



Hard Copy your PCR 
products with one-step 
TA Cloning:":. 

I 
I 

A Universal 
System for Cloning , 
PCR Products 
Direct hard copy cloning of PCR* products 
into the multifunctional pCR2000m 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 aenomic DNA, cDNA 
or recombinant lamaa, cosmids and YACs. 

TA Cloning requires: 
I NO purification of PCR products 
I NO modification of primers to 

incorporate restriction sites h 
M NO restriction enzyme digestion 
I NO modifying enzymes 
I NO sequence information 

The TA Cloning system from lnvitrogen 
allows bluelwhite color selection of 
recombinants from the pCR2000 vector 
and is useful for most PCR reactions 
including: 

Svmmetric PCR Inverse PCR Alu 
PCR Sequence independent PCR 
mRNA PCR Seauence Taaaed Sie - - 
PCR Anchored k~ 
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 

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

I 
TOII Free 1-800=955-6288 , I 
3985- B Sorrento Valley Blvd. 
San Diego, CA 92121 
(619) 597-6200 Phone (619) 597-6201 Fax 

ISH BIOTECHNOLOGY LTO, 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 . 7 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 cwered bl U.S. Pat. Y's 4,683,202 and 4.W195 issued to Celw Corporation. 
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gNRICHMENT 
OF STABLE 
ISOTOPES I We've added something new: 

Thiog lycosides. 
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 blockingldeblocking 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. 

~ T l D H ~ ,  IWC 
The source for carbohydrate chemistry 
121 9 Glen Rock AvenuetWaukegan, IL 60085-0439 
Tel.:l -7081623-0370Ao11 Free:l -8001383-01 26 
FAX:708/623-9173TTelex 25-3672 Pfanlab 
m-W 

lsotac is the world's 
leading commercial 
producer of enriched 

stable isotopes, with a 
lar e inventory 

o 7 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. 

I I Circle No. 160 on Readers' Service Card 

Compact design, zero distortion 
and high rmlut ion - all part of our 

Qdeo camera system. 
& imagination, exemplary design and 

of quality i s  fou 
odua. It i s  our 
CCD-72 Solid St 

~nd  in every 
technology 
:ate Camera Amino Acids & 

Derivatives 
Carbohydrates 
Intermediates 
Agricultural 
Compounds 
Call us with our r Custom Syn esis 
requirements 

& by laboratories around the world. 
-72 system provides a multiplicity 

lancing operatic 
CCD imager an 

:e analog proces 

Ins. A high 
d high per- 
,sor provide 

precision and flexibility-for the 
most demanding applications. 

For a demonstration, call 
t 1  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 

Qdii Products Excelb hl 
Competitive Prices 

Dane-MTI Euro~ean Office: I 

I M4-635-71844 FAX i44-635-62067 
Stoble hatopes For Research & lnd~dry 

3858 Benner Road, Miomisbur , OH 45342 
(51 3) 859-1 808 (800) 48-9760 

Telex: 288278 FAX: (513) 8584878 
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The m ~ h e c ~  kit is the only system that 
determines the percenta e of PolyA+ RNA in 
an RNA sample. Intact W I ~ A +  RNA is 
required for reactions such as cDNA 
synthesis, micro-injection, RNase protection 
studies and in-vitro translation. Relying on 
O.D. readings and gels to check RNA 
preparations can result in wasted time, 
money and sample since these methods 
cannot determ~ne PolyA+ percentage. 

mCheck accurately determines PolyA+ 
Dercentaae before time consumina and 
expensive reactions are started - 
mCheck is a simple, reproducible assay 
that is essentjal for applications where 
~ntact mRNA IS requ~red 
mCheck can differentiate between intact 
mRNA, ribosomal RNA, DNA and degraded 

Figura 1 : mCheck Procedure - b 7 : ;  - - +cMwPh-Bl CB 

u u l u m k o a s m + ,  R r n c r m R n r  --Yo*cu*. - 
b 

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. 

61 9-597-6200 FAX: 61 9-597-6201 

message 
The m~heck"  kit employs a novel technique 
to determ~ne PolyA+ percentage and should 
be used to test all RNA preparations. To L.1 determine the quality of your mRNA samples 
before it's too late, rely on the mCheck kit. 

3985.8 Sorrento Valley BM., San Diego, CA 92121 
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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 
glycoprotein of LEC-CAM or secletin family. It is expressed 
on the activated platelet or endothelium surface. GMP-140 
mediates the adhesion of neutrophils or monocytes to the 
endotherium as well as the aggregation of platelets, while 
presumed to be related to the inflammation and 
hemostasis. 
TaKaRa's GMP-140 EIA Kit specifically and accurately 
determines soluble GMP-140. 

Highly Sensitive 
Detection limit is as low as 5 ng/ml. 
Highly Specific 
No cross-reaction to other adhesion molecules is detected. Serum 
protein does not interfere with the reaction. 
Easy Handling 
Test procedure needs only 4 hours. 
Sandwich immunoassay using 96 well microplate with strip wells. 

I For Research Use Only. Not for Use in Diagnostic Procedures I 
TAKARA's Enzyme lmmunoassay Kit for Huthan Proteins 

MKOOl Procollagen Type I C-Peptide 
MK002 Vitronectin 
MK004 Vitronectin Receptor 
MK005 Total Calpastatin 

MK006 Muscle-Type Calpastatin 
M K O O ~  Laminin 
MK008 Fibronectin Receptor 
MK009 Histidine-Rich Glycoprotein 

MKOlO CollagenTypeV 
MKOl 1 Gla-Type Osteocalcin 

TAKARA BIOCHEMICAL INC. Di~t*bUtOr: 
719 Allston Way, Berkeley Europe 
California 94710, USA British Bio-technology Limited 
Phone: +510-649-9895 

Watling Road, Cowley. Oxford OX4 5LY, 
Tel: (0865)781045 

Fax: +510-649-8933 Fax: (0865)717598 

Toll Free: 1 -(800) 544-9899 ITC Biotechnology GmbH 
Postfach 103026,6900 Heidelberg 

TAKARA SHUZO CO., LTD. Tel: (06221) 303907 
Fax: (06221) 30351 1 

Shijo-Higashinotoin, Shimogyo-ku, p ~ ~ - ~ ~ ~ ~ ~ i ~ ~  
Kyoto 600-91, Japan Parc de I'lnnovation BP 209. . 
Phone: +81 75-241 -5167 67405 lllkirch Cedex France 

TbI: 88 67 08 30 
Fax: +81 75-241 -5208 Fax: 88 67 38 61 
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Australia 
Medos Company Pty., Ltd. 
17 Millicent Street. Burwood Victoria 3125 
Tel: (03) 808 9077 
Fax: (03) 808 0926 

Taiwan 
Chena Chin Tradina Co.. Ltd. 
No. 75'Sec. 1, Hankow 5. ~ a i k i  Taiwan 
Tel: 33131 11 (5 Lines) 3313607 
Fax: (020) 3822197 



NTISENSE DNA 
.. Custom Made For You Under GMP 

Antisense technology is lPvolutionizing 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-&axtom 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-Oligom, 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 1 
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: 

0-Oligom - Conventional 
Oligonucleotides 
S-Oligom - 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 

rvices-including the latest volume of 
"Synthecell Synthesis", our antisense 

publication, please call or write: 

1-800-336-7455 

SVNTHECELL 
%20 Medical Center Drive 

WRP. 

Rockville, MD 20850 USA 
Phone: (301) 309-1910 
Fax: (301) 309-1916 

L Circle No. 27 on Readers' Service Card 
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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 HCSO1. 

cDNA & DNA Probes 

Antibodies 

Type of Probe Species Cat. No. 

cDNA SP6m linearized Human HP125 

lmmumprmipitation 1 
{ Western Blotting 

Cellular Staining 

antisense 40 mer DNA 

sense control 40 mer DNA 

antisense 40 mer DNA 

Paraffin Sections 

species Ig 1 Rabbit 

Human 

Human 

Rat 

Mono I Mono I 

ON1 12 

ON1 12s 

ON361 

Mono 

Mouse 

COOH 

surface terminal +I 

Rat 

cell 

surface 

7.16.4 

To order or for more 
information, call 

All neu products are for research use only. 1-800-662-2616 or 
1-516-222-0023 (in NY) 

06 Charles Lindbergh Blvd. Uniondale, NY 11553 
Circle No. 165 on Readers' Service Card 
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The Logical 
First Step in 

Carbohydrate 
Analysis 

% Recovery 

.O-I 

Automated 
0 and N Glycan 

Preparation 
The GlycoPrepTM 1000 produces high yields of both 
0 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. 

Call Oxford GlycoSystems today for more technical information 
on the range of GlycoPrep 1000 applications. 
Europe: Tel44 (235) 553066 Fax 44 (235) 554701 
North America: Tel(718) 712 2693 Fax (718) 712 3364 

Circle No. 81 on Readers' Service Card 
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Particle Analysis 
and Sorting 
From the pioneer of the piezo driven closed sorting technology 

DAPl stained 
Bull Spermatozoa 

Gennany: 
Partec GmbH, Hufferstrape 73-79, 
D-4400 Munster, Tel. (02 51) 800 78, 
Fax (02 51 ) 8 29 79 

Switzerland: 
Partec AG, Seewenweg 6, 
CH-4153 Reinach, Tel. (061) 7 1179 55, 
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: < 1.5 % 
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 

simultaneous fluorescence and 
electrical sizemeasurement 
easy-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 
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 
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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 

Real Time Laser Scanning 
Direct Ocular Viewing 

Confocal Microscope 

-+ INSIV~T uses patentea mlateral Scanning: a 
new technology designed to give you exquisite 
confocal images at video rates viewed directly 
or via an optional CCD camera. * 77?.q4F 

, ..:,*, ? F .: $2 

I 
* lnSlUHTprovides real-time viewing of phase- 

fluorescence image overlays for rapid and %? 
precise correlation of fluorescence and .. 
morphology. .-I 

7(L INSIGHT is an eas to use, compact integrated h system, that switc es quickly between 
conventional and confocal viewing, 
with no user alignment. * InSlGWis the only laser scanning confocal 
microscope with CCD output, emitting easy 
connection to any video base image analysis 
system. 

B 

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

hsnwnenrs, lnc. 
2310 Science Parkway Meridian Instruments Europe, Inc. 
Okemos, Michi an 48864 Industriepark-Wt 75 
Phone: 800-247-8084 B9100 St. Niklaas BELGIUM 

517-349-7200 Phone: 011-32-3-7801760 
FaX: 517-349-5967 FaX: 011-32-3-7781727 

*Brakenhoff, G.J. and Visscher, K. (July, 1990). Novel Confocal Imuging 
and Wsualizahon 7txhniques. Paper presented at Micro 90, London, 
England. 

be the 11 
.."Y -ep 

at ASCB, Meridian lnstrurr i, Inc., booths 201 & 203. ' 

0 1991 Meridian InsWmen6, Inc. 
- - 

DISllUBUM)RS: Aostrh Salus Braumpbann, 43-1-532539. Benelux: Analis, 32-81-225-085. France: Cytolab, 33-1-30614323. Germany: dunn Labortechnik, 49-2683-43306. Italy: 
bntron Mnments, 39-2-50721. Japan: Japan scientific hstrment Co., 81-3-3877-8111. I(om Hwa Yuong Medical & Science Co., 82-2-586-2925. Spain: Cultek, 34-91-729-0333. 
Suttzerlnnd: BioCell Consulting, 41-61-7121616. United Kingdom: Biotech Instruments, 44-582-502388. 
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For L,r"ls wit? No 1: f:r Error 
and No Room in General 

The Compact Model 450 Microplate Reader 

Small Size, Big Performance 
In most labs, a little space makes a big 
450 is about the size of this ad, 47% sm 
have room on your lab bench to easily p 

The Model 450 gives up bench space, not performance. 
OD as accurately as larger readers using its high p 
optic system. Your 96-well microplate can be 
either dual or slngle wavelength modes. On-b 
uid crystal display let you set the analysis parameters fo 
tomization and fast performance. 

The Model 450 is part of a family 
M$ m i ~ ~ l a t e  Now through December 31, purchase the Model 450 

products; the microplate washer 
and f d  size kinetic reader are Microplate Reader and get Microplate Manager@ 

shown here. software for advanced analysis free. Microplate 
Manager simplifies plate formatting and standard 

+ ., .' : 2."; curve generation, and offers a plethora of flexible 
F~&+;-~ : - analysis options. The program is available for both -. =&+ ; ... 
_: _ MicrosofP Windows" 3.0 compatible and Macintoshm computers. 

* - 
, " 

t.~:a<> . Call 1-800-4 BIORAD or contact your local representative ...... now for 
z more information on the Model 450. ., * . (+ .  /, L 

' b  I 
Ufe -8- U.S. (800) C.1IY&nlr Ph. (510) 25C-7aa0 Fx. (510) m-4257; Nnv Y&* Ph. (516) 758-2575 

Fx. (518) 75825Si;-• Ph. Fx.-lM;AUirlr Ph. 0222h3?13#01 Fx. 0222ftW 
Group #wg.Ylk*n* Ph Wl-6556 11. Fx. W1658554;C*udr* Ph. (418)624-0713* Fx. (418)62C301& 

, , .."*i+G$& 
' ;** f&-: +* *z ;P ;f g 1 -,+T,., ; <-+:;, ?::. CI*w* P h . 1 . m  Fx.2588810Rncr*Ph.O14808B51*Fx.014712467:Ownwny*Ph.O-Bs 

-A . I  -. - 2 -  31864O* F x , ~ ~ s ~ 1 8 & ( 1 [ M ; ~ * P h . a u 2 l ~ l * F ~ a u 2 1 c # r , 3 ~ ~ * P h . ~ 7 2 4 0 * F ~ ( r C  - . I* :- ,. -+ . %J~:~. y -  SziSMQ37:Kolrkon.Ph. 7883900*Fx 7 8 8 1 2 5 7 : l h ~ * P h . @ 3 & 4 @ R W * F k . @ 3 & H 2 2 1 6 ;  

,- &,- - -;.=. IYlcr-• Ph. Fx, OIY44&90#7;7;* Ph. Q l l B B l m *  Fx. QlB81 -;-a 
, ,, ,L "t:? - Ph. OM10 1677. Fx. OM10 I#=;--* Ph. aeOO 181151* f i  occ225911& 
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DNA by Operon. 
Wht pdfe@* 
Right Now. 

Mow the world's leadug 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 hgh product quality New low 
price. Call for your free researcher kit. 

1-800-688-2248 

a?i?QhI 
O P E R O N  T E C H N O L O G I E S ,  I N C  

1000 Atlantrc Ave . Sutte 108 . Alameda CA 94501 
Tel (510) 8 6 . 4 .  Fax (510) 865-5255-NIHBPA 26303333233 
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~ ~ , , k ~ t ~ t j o n s  

Prices as low as $4,000 for academics 
Monthlv (:I)-HOM data Search CenBank in 
hank releases, ~ncluding 15 minutes, without 
(;cnRanky EMBI,, PIK: missing crucial hits 
SWISS-PHO'I'. I IIV, 
'I'I:I>. and PHOSrI'E ilcccss to 20,000 

patent sequences 
Hibtl.ir>vc scqucnccs by 
kcyword, author; (;el assembly. 
joul-nal. and other editing, and project 
ct*itcr.ia in I to 2 manacmcnt-in 
minutrs one progrm 

\IN a\;~ili~l)lc. on I)iprti~l VWM (:otiiptrtris 

In U 5.. In Europe. 
IntelliGenetics, Inc. IntelliGenetics 
700 East El Camlno Real Amocolaan 2 
Mountam View, CA 94040 8-2440 Geel 
Tel 415 962-7300 Belglum 

800 876-9994 Tel +32(14)57 83 35 
Fax. 415 962-7302 Fax +32(3)219 5354 
IntelLGenetux Suite IS a hademark of IntelllGenehcs Inc All other names are 
trademarks or registered trademarks of theor respectre holders 

Diamond General's 
Low-Key Sale. 

(Hurry, Hurry, Hurry.) 

Diamond General Corporat~on, 
the world's premier supplier of 
microphys~olog~ equlprnent IS 

pleased to announce notable sav- 
~ngs  on selected products. From 
now until December 31, you can M"I" P"rPn'c' hcrn lca l  

M ~ c r o r ~ n s o r  11 Lsc  wlrh all 
take advantage of substantla1 sav- porcnrlomctrlc and polar* 

ings on much of our exlstlng graph~c clccrmchem~cal 
scnslng electrodes 

inventory, including: 

Cbmrcal  Mrcrosensors 

pH Meten 

Selected Electrodes 
( l , , L  \ [  c 0 Accessones e lcc~r i lc f~  \511h ~ n c c r n d  

For information, call roll free: Ag/Ax( I rctcrcncc h a l l  
cathode surface (1  7 p 

(800) 678-9856, ext. 31. d~amcrcr ) 

Diamond General carp. 

* 
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HEAT SHOCK 
STRESS RESPONSE 

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

@MONOCLONAL A ~ B O D I E S ~ ~ ~ ~ ~  
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. 

@PURIFIED HEAT SHOCK PROTEINS 
Orders & Technical Information: (604) 652-6780 
Toll Free in Continental US: 1-(800) 6614978 

S t r e s s G e n , ~ h . o , o ~ ,  =o., 

6761 Kirkpatrick Crescent Victoria, B.C., Canada V8X 3x1 
Tel: (604) 652-6780 Fax! (604) 6524624 

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



for a Forma Scientific cell culture immmmL-#- 7. 
For over 25 years, Forma has been manufacturing 

a complete line of laboratory incubators for every 
application. From water jacketed, forced draft, and 
warm air jacketed HEPA filtered, to large capacity 
reach-ins, Forma's microprocessor controls provide 
accuracy and dependability to create the optimum 
in vitro environment. 

Choose CO, and 0, control via time-proven 
automatic thermal conductivity sensor; automatic solid 
state infrared sensor with no moving parts; conventional 

constant flow; CHIP@ tri-gas processor; or, 0, control via 
direct setlread 0, sensor. 

Water jacketed incubators with top or side-mounted 
controls are readily available in single and dual 
chambers, stackable, or side-by-side configurations to pl(l 
suit space requirements. For increased volume, eight 
models tailor the Forma large capacity incubators to 
your needs. 

kF 
Forma Scientific, Inc. 

Compare the options and you'll see, there is no BOX 649, Marietta, Ohio 45750 1-61 4-373-4763 
substitute for a Forma Scientific cell culture incubator. Telefax: 1-614-373-6770 Telex: 298205 
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I CALL 1-800-848-3080 (Ext. 200) FOR DETAILED INFORMATION 



Glutatbione meastrements In 3T3 cells u s e  tbc 
AOLT 570. ,tfonochlorobrmune uptake isshavn as a 
funchon of ttme tn htgh densap 3T3 cells (Courteg of 
Dr llatgaret Wnde, Werrdzan lmtn~ments, Inc) 

You can use fluorescence for in vitro 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 su and pH in response to toxic compounds. 
Intercellular Communication 

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

570 call us at (800) 247-8084, or in 



Photoscarf measures it. 
M""- - nand Y by miM:-3cond 

For measuring the transient dynamics per millisecond. User-friendly software 
of Ca*+ 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 
weakly fluorescing intracellular ions, they 
provide quantitative data in photon counts Nikon 
P h o t o r a n ' ~ D a V a d e m a r C d P h o M T e b u s ( o W M ~ I n c . & ~ n V l e U S A ~ l c L l w v e h l b y N i l M W .  
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See us at ASCB Show, Booth #'s 91 6-922. 



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

Controlled rate freezers 
LN, vessels with storage capacity from 150 to 40,300 2ml vials 
Stora e vessels with microcomputer LN, control system 
~orta&elrnanual fill LN, containers 
LN, dry shippers 
Inventory control systems and accessories 

Nith 60 ears combined experience in the laboratory equipment Y ,narketp ace, CryoMed and Forma Scientific are working together ,- 

I . . . .  bring you the most technologically advanced, cryopreseivation 

. ."i. - - storage products available. 
-* e-* 

T- 

$ ,, * *:,;$,$& Send for a CryoMed catalog detailing the complete line TODAY! 

Millcreek Road 
Marietta, Ohio45750 
(61 4) 373-4763 1-800-848-3080 
For Technical Support Call 1-800 

.A:,- . * y . w  .-.; .: ..,...: ., ,: 7:+. .w.-p; . 8 . - J , * >  .&.:sjj+&gT .;,,: Circle No. 88 on Readers' Service Card ~~;~?&,&$$ ?+,??:*; -;+-$'+.:bA%?$$$sj;YI . : ; :: 
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While some practiced other forms of distillation over a century 
ago, Bamstead 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, 
Bamstead 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 Bamstead: 11800144616060 
Or write Bamstead I The~~nolyne Corporation, 
2555 Kerper Blvd., Dubuque, IA 52001. 

Because you don't want to 
be caught with 
a dirty jug! 



Fast, easy quantitation of 
fluorescence-based assays 

Get fast, easy quantitation of soluble or cellclssociated 
fluorescence in your multiwell plate with the CytoFluorm 
2 300 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 readin s are possible. 
And wavelengths can be mixed an matched for dual- 
or triplelabelling experiments. 

f 
The system can scan 6, 12-, 24-, 48-, or 96well 
standard tissue culture plates, and can be programmed 
for nonstandard plates. Because the s stem scans 
plates from the bottom, the cover can e left on to 
maintain sterility of the sample. 

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

Q 1 W 1 Millipore Corporation 

For more details and a copy of our descriptive videotape, 
call toll-free 800-225-1380 (in Massachusetts, dial 
6 1 7-275-9200). 

MILLIPORE 



Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 
Maintains a data base of references 
Searches for any combination of authors, years of 
publication, reference title, publication t~tle, 
keywords or abstract 
Formats bibliographies exactly as you want them 
Reads your paper, inserts citations into the paper, 
and prepares a bibliography of the references cited 
(optional) 
Downloads references from any Online data base 
including NLM, BRS, DIALOG and Laserdisc 
formats (optional) 

I I B M  PCIXTIAT, MS-DOS, CP/M 80 . . . '195."" 1 

VAX/VMS (native mode) . . . . . . . . . . . . . '650."" I 
ANY MANUAL & DEMO . . . . . . . '20!"' 

322 Prospect Ave., Hartford, CT 06106 

Connect~cul res~dents add Bolo sales tax 
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- 4 E L L M A  

Dye Laser C- 

U 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.. . 
U E L L W  Quality you can trust. 
Box 544, Borough Hall Station, Jamaica, N.Y. 11424 

Telephone (718) 544-9534 or (718) 544-9166. 

i 

I .Dlasmid preparation witk ' 'lighest efficiency 
I 

1 Plasmid Kits 

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

1 @ Rapid 
Up to 20 preps in about 1 hour 

8 Easy to handle (only four steps) 
1. Alkaline cell lysis 
2.Adsorptknofthelysate 
3. Cartridge washing 
4. Elution of pure plasmid DNA 

Ready to use 
Kits contain everything you need for the purification 

Safe 
Only non-toxic reegents are used 

Circle #77 
please ask for further information! on R.S.C. 

----- 
MACHERN-NAGEL GmbH 8 Co. KG . P.O.Box 10 1352. D-5160 Duren 
Germany. Tel. (0 24 21) 698-0 . Telex 833893 manad . Fax (02421) 6 20 54 

Switzerland: MACHERN-NAGEL AG . P.O.Box 224. CH-4702 Oensingen 
Tel. (0 62) 76 20 66 . Telex 9 82 908 mnag ch . Fax (0 62) 76 28 64 
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Bernoull~ 90mbTransportable 
(requires ~nterface) .......... 798.' 
Education ........................ 779 . 

Bernoulli 90mb Insider .......... 895 . 
........................ Education 759 

Bernoulli 90mb Partner ......... 849 . 

Opbcal ........................... 3795 . 
...................... . Education 2999 

........................ . Educabon 189 

... . Scanman 256 w/Ansel 1.1 309 
The Math Util~t~es 4.2 ............ 97 . 

Dynamical Systems 

Scanner for 18 2 ................... 89 . 

Wlth 1 8 2 ........................... 139 . 
............... . Golden Software ScanPlus 220v 679 

. ............................... Grapher 139 
Surfer ................................ 357 . 
Mapviewer .......................... 199 . 

Dragonfly Software 
Nota 3?1 e . . . .  .33 9. 

. ........................ Educatfon 197 
Jandel Scientific .................. . Alchemy II (DOS) 695 

Education ........................ 439 . KTALK Communications 
MathEd~t ................................. 89 . 

Education .......................... 79 . 

(Pnce Inneases Nov . 30.) 
Table Cuwe 3.0 .................. 449 . Education .......................... 79 . 

Reference Update Delux 4 0 
North Amer~ca ................. 399 . 

......... . Lahey Computer Sys . Other (air delivery) 459 
Lahev F 7 i L  5 0 . . . . .  519 . All countries vfa modem .. 3 6 .  

(USR HST or V.32.9600) 

Volkswnler 4 wlGrammatik .. 139 . 

Site Licenses and 

Canada (800) 531 -3227 . Japan 0031 I 1 3038 
(Engltsh only pleasel 
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SC~ENCE e 
ORDER ADDITIONAL COPIES 

OF ARTICLES YOU HAVE 
SEEN IN SCIENCE 

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

\_Master Card and Visa accepted 

ACCURATELY SIZE YOUR PCRt PRODUCE 

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 

loo0 
No ambiguous bands 

700 No protocol changes 
500 

Ready to use 
400 

Photogenic 
300 

Stable at room temperature 
200 

Now with exposed SOH for kinasing 
Available with nonradioactive labels 

100 Additional size coverage 
Next day delivery 

50 
Photegra h Spl(1 Assay apphhon to 12 cm 4% gel, 3:l 
~usieve. 8&, Agarme. kl war at 100 volts in xTBE and 
stained for 30 minutes with ethidium bromide at 0.5- 

TO ORDER OR OBTAIN INFORMATION 
CALL 

BioVentures, Inc. 
848 Smtt Street Murfreesboro, TN 37129 

Bio- L a trademark of BioVcnnmd, Ins. .nd patent psrdiug 
tP2R hi ancd by U.S Rents  hued m Ckms Cnponton 
NuSicvc b 8 IegbtCd trademark Of FMC Corp. 
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We'll let the facts 
speak for themselves. 

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

The UVP, Inc. GDS 2MIO Gel Documentation System is faster, better and less expensive 
to own and operate than conventional instant photo-graphic 
analyzing DNAIRNA and protein gel images. High resolution i 
seconds for less than 10 cents per copy. 

The fact is, most busy laboratories will recover their imestm 
within one year. 
When used with the UVP 
IBM XTIAT compahble PC, 

use with Desktop Publ~shlng programs. 
archlvlng and later analysis. 

b 
UVP's GDS 2000/SW 2000 IS the fastest, most cost effective r&mdof Gel Documenta- 
tion and Analvsis available. The fact is, it is becominq the standaf&boratories around 
the world. 

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

UVP Lm. Science Park, M i h  Road 
Cambridge, CM 4BN ENGLAND 

Telephom: (0223) 420022 
FAX: (0223) 420561 
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TRACKING DINOSAURS 
A New Look at an Ancient World 
M a r t i n  L o c k k y  
199 1 245 pp. 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 
Dav id  De Pomera i  
1991 431 pp. 38192-4 Hardcover $80.00 

38856-2 Paper $29.95 

WORLDWIDE VARIATION IN HUMAN GROWTH 
Second Edition 
Phyl l i s  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. Skrck 
DEVELOPMENTAL AND CELL BIounir 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 
G a r y  Haynes 
1991 424 pp. 38435-4 Hardcover $69.50 

CLIMATE CHANCE 
Science, Impacts and Policy 
Edited by Jill Jager  and H. L. Fergvmon 
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 Hawk ins  
1991 229 pp. 39230-6 Hardcover $64.50 

39855-X Paper $2 1.95 

NITORINC ECOLOGICAL CHANCE 
, -4 P. Spellerberg 
1991 350 pp. 36662-3 Hardcover $79.95 

42407-0 Paper $27.95 

Available in bookstores or write: 

CAMBRIDGE UNIVERSITY PRESS 
40 West20th Street, New York, NY 10011-4211. Call toll-free 800-872-7423. 

MarterCardMSA accepted. Prices subject to change. 
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GENOME MAPS 1991 
Send In your order for a reprlnt of the Genome Maps 1991, featured tn the 11 October Issue of Sclence Magazine. I l l s  colorful 21" x 
32" foldout wall chart has two key features. In one sectlon tt hlghlrghts progress in the Human Genome Project-local~zatlon of genes 
and markers on the chromosomes as well as sequencing effects. In addltton, hecause of the Importance of model 
systems m b~ology and medvmne, the chart summarizes mapplng and sequenctng ach~evements m one of the 
classic model systems, Drosophrla melamgmter. 

Order a copy of the Map for your friends, and family by completing the coupon. 
Please make checks payahle to Science (US funds only). 

1y Total numher ordered @ $8.00 
5- Subtotal 
$ For shipment to California, 

add applicable sales tax. 

Postage & Handling: 
In the US $1.50 
International Air $5.00 
International Surface 42.00 
Method OF PAYMENT 
Visa Mastercard Check enclosed 
Card * Exp: 
Ordered By: 
NAME: 
ADDRESS: 
c l n :  STATE: ZIP: - 

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


