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iomolecularsystems, liikecomputers, require 
specialized software. The language of 

that sohare is chemistry; the output is protein. 
By understanding the chemistry of the 

genetic program and the physical and chemical 
properties of the des i~d  molecule, it is possible 
to facilitate production of a structurally and 
functionally intact protein. 

At Creative BioMolecules, we understand the 
chemistry of nucleic acids and proteins, and we 
are ready to put our expertise and experience to 
work for you. If you are interested in producing 
products based on highly purified, fully charac- 
terized proteins-whether from a natural or syn- 
thetic source-we will develop the chemical 
software to meet your requirements. 

And we won't stop there. We will provide 
continuing technical assistance in our own labo- 
ratories until you have an active, purified protein 

For complete information, contact Creative 
BioMolecules at (415) 583-0844. Tell us what 
you want to do. We'll help you find the best 
way to do it. 

Creative BioMolecules 
18 NOVEMBER 1983 

South San Francisco, CA 
C i d  No. 258 on Readers' Service Card 
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Mouse on the right is more than twice 
the size of its control sibling because it 
contains a foreign gene composed of 
the mouse metallothionein promoter 
fused to the human growth hormone 
structural gene. To our knowledge, this 
is the first example of a human gene 
expressed in another animal. The me- 
tallothionein promoter (yellow) ex- 
tends in the first exon. Gene exons 
(cross-hatched areas) represent the 
part of the gene that becomes the mes- 
sage for human growth hormone. The 
human growth hormone gene is red. A 
piece of the pBR322 plasmid is shown 
in beige. See page 809. [R. L. Brinster 
and R. E. Hammer, School of Veteri- 
nary Medicine, University of Pennsyl- 
vania, Philadelphia 191041 



The new MICRO-ISOLA~'O~&~?-, zT-- I 

A remarkably simple caging system that has ttR$ 
microZEbgical integrity 05 a complex isolatormmt 
without its high cost or the awkward limitation- 

 miz zed; allergic responses are su-bstantiafiy reduced 
through containment of animal dander: 

Patent applied for. Copyright Q BiMedic Corporation 1982 I 



> 

What else do I need to W e  the I\;il~l%- 
I ~ ~ P ; O R  Sy&m 
To effectively maintain the isolation of the mim& at all 
times, cages must be opened and sewiced within a Class Ik 
Biohazard Hood and aseptically supplied with stmile bed, 
beelding, and watel: (Far additional guidance on the use of 
this system, please consult the references below3 

MICRO-ISOLATOR isa trademark of Lab Products. Inc. 
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Monoclonal Anti-Human 
Leukocyte Reagents 
Are you differentiating cell types- 
myeloid, CALLA, lymphoid (B- or 
T-cell subsets)? If so, consider our 
new and thoroughly characterized 
reagents for building your panels. 
Our monoclonal anti-human leuko- 
cyte reagents are > 95 percent 
homogeneous, as demonstrated by 
SDS-polyacrylamide gel electrc- 
phoresis. They are purified by salt 
precipitation, or on protein A 
sepharose, and are packaged at a 
protein concentration of 1 mg/ml. 
This provides unmatched economy 
on an assay-to-assay basis. 
Equally important, every reagent 
is carefully characterized by lot- 
specific assay results supplied with 
each shipment. 

Don't be without our catalog 
of reagents for immunological studies. 
In it you will find anti-human 
leukocyte reagents, as well as: 

Monoclonal antibodies specific for 
mouse immunoglobulin studies 
Allele-specific monoclonal anti- 
mouse lymphocyte reagents 
Enzymes and fluorescent-labeled 
conjugates of both monoclonal 
and polyclonal antibodies 

Hybridoma screening systems 
for murine immunoglobulins 

Simply circle the inquiry number to 
receive the catalog without charge. 
We'll also keep you informed of 
future products as they're developed. -- Not for Lse in hdmans or clinical diagnosis 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass. and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH D-6072, Dreieich, W. Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel 514-636-4971, Telex 05-82l808 01983 NEN 

@) New England Nuclearm 
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54.4 picomoles* 
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A aimpl-s, three hour 
quatii C ~ I  test shows 
this canjRBtcell line is 

"i 
i 

n b l r ~ ~ l e  contaminating cell can turn a whole culture into a 
bsue of lies ... man turns into mouse ... dog turns into man. Don'tcell yowadt shwt 

Until now, running quality control on cell lines has been Call us at 800-255-3232 to 
time consuming and expensive. Karyotyping requires an discuss your particular 
expert working several days with costly equipment to r e ~ d ~ r  cell quality control. Or, 
a somewhat subjective judgement of cell purity. write for literature and a 
Now you can monitor cell contamination quickly, surely, 
inexpensively with Corning's new AuthentiKjtT" System. 

Simple isoenzyme electropho East Walpole, MA 02032. 

hardcopy answer in three hours 
easily even by those not familiar with electrophoresis ... f /last Tiusted To- " ̂ ' Ycier IL~: 
much less than the cost of a typical karyotyping. 

All you need is simple, routine eaui~ment and one of 
kits to authsnticate bur cell line: 

See w at ASCB 





... now a m;.;er of routine. 

Unlimited applications 
In minutes instead of hours, you'll upen up ttwiflemai 
structure of cells: nuclear to cytoplasmic ratios and 
cytoplasmic granularity. Or analyze and separate cells 
based on differences in cell surface receptors (such as 
B and T lymphocyte subpopulations). 

Areas currently under study include cell kinetics in both 
normal and tumor populations through measurement 
of labeled DNA, RNA, or protein; characterization of 
specific cellular enzymes; lectin binding to cell surfaces; 
bone marrow cells (poiesis); and transplant rejection. 

WWPe-rrty-f 
Cdls are passed one at 
2 watt argon ion laser. Power is concentrated in the 
sensing zone by unique straight-through optics and 
W m  shaping. You get more sensitivity: fluoremenw 
sensitivity in the range of 2800 motecules of 
Ruorescein per cell, with light scatter measurements 
sensitive enough to emfyze odk 6115 5mll as O.rSpm 
m diameter. 

Youl wwe time in ~mlysis and d i  QS 

sorter and analyzer, not a stripped dawn system, 
complete instalfation and Draitilng for two at the Coulter 



(1 s hou 
:re sy 

repeatable gas conmas you cal 
aflexibUi@ 
2 0 a  incuba 

v QW 
stem 
- --- 

cell 
the n 
.-- - -  

Jeffrey 
n---?-. - 

~e R G ~ "  ~ t r o l  
>ys~em is manut under 
J.S. Patent No. 453,4314. 

Gas Cot 
actured 
,nnr7 A 

Circle No. 37 on Readers' Service Card 



Practical Solutions More than COa Control 
We've designed a remarkable new laboraton incu- 
bator uith a gas control sJrstem so  simple i t  never 
needs to he calibrated. So unique.\vc'~reacquired a 
patent. And so flexible. you can create accurate 
atmospheric models in ~jitro to simulate the in vivo 
speriflcity oryour cell cultures. 

\Ye call our controller thc RG3. It's chanqing the 
urav researchers think about COz incubators. 

Controlled Atmosphere 
Because the RG3 multiplexer i.; not dependent 
on electronic sensors, n~e'17e eliminated C02 drift 
and tedious calibration rout ints. 
R continuous atmosphere exchange creates a 

slicht, pos i t i~~e  charnber pressure to minimize 
contamination, clcansir~q thy air ofwaste products. 
As a result.your cells see ;I positi17e \-apor presstlre 
to boost humidity. preventinc even the smalle.;t 
hylxidoma culture.; from d n l n c  out. 

Competiti~~elv priced with ~ o n \ ~ ~ n t i o n a l  aulornatlc 
COL 1ncubator5. Queue ~vnter-jackets are an at 
tracti1.e investment. Rut it's t hc fhree kascapah~litv 
of the RG3 that transfonn.; our incubaror ~ n t o  a 
research tool vou can applv to t odav'c; \vork a \   ell 
a s  tomorromr's d~scovcr~cs  

In addition to maintaininq traditional air CO, 
atmospheres vrlth improved repeatabilltvand 0 lo1 
setpoint accurac!'. ~ ~ o u  can adcl qascs to clianqc 
e n ~ ~ r o n m e n t s  at a rnornent? nor Ire 

So when a colleaque suqgest.; 1 hat cell c~rltures 
are more easily started in rnr~ched nwqen. or !!,hen 
you have a hunch 9% may bc bcrtcr than lQoO for 
a hiqher vield. simply dial ~t In 

Efficient Cabinet Designs 
Not only !!fill !mu want tn u.;e our incubators. voll 
can usc them. Human enqineering dictate< a 
common sense d ~ s i c n  w ~ t h  tront ' 7 1 1  and drain. 
a collapsible iriventnn system for eaqy cleaninq. 
self-contained control moclule5. ancl low prof'llt 
cabinets. Our Wociel 2220 is a mcrc 70' 1 ' hiqh. 
puttinq all controls at cw Ic\rcl. 

Before You Decide 
Ask for our  booklet "KG3 Questions and Answers" 
for details on our  Qas rontrol s!.\tern. Call Queue 
at (30.t)-1.63-5300 or contact your area Queue 
Sales Iiepresentati~~e for a l i t e ra t~~rc  portfolio. 

F I 

T h e  more you know &out 

ir B Zabortztoq incuhatars, 
the better we Look." 

& I 

1 

Single chamber Model 2210/22 1 1. left. 
Dual chamber Model 2220'2221. right. 
Total volume is 5.8 cu.ft. o r  165 
liters per chamber. 

Queue 
Queue Systems Inc Rox lofll Parkersburg W 26107 USA 
Quew Systems lnterrat~o?al Telex 860424 Q ~ J ~ U P  P Y R  

TelephonP :3fl41464 5470 



There's a lot of activitv 
I 

in this little vial. 

BRL Restriction Enzymes 
More than unit activity goes into every vial of BRL 
restriction enzyme. From the beginning of purification 
until your experiment is successfully completed, BRL 
scientists are making sure that you get the highest quality 
enzyme when you need it and that you have the technical 
support to make it work. 

Development. We never stop working to improve 
the quality and efficiency of our growth and purification 
processes. We also are committed to providing our 
restriction enzymes in forms convenient for a variety of 
research needs: LYPHOZYMETM ; highly concen- 
trated; and the standard soluble form. In addition, 
eighteen BRL enzymes are qualified for use with a 
single buffer-"Core Buffer7'- which is included with 
every shipment of these enzymes. 

Quality Control. BRL's stringent quality control 
assures you of the consistently high quality you require. 
Our assays for endonuclease and exonuclease contami- 
nation and ligation1 recut are rapidly becoming the 
standard for the industry. BRLprovides complete 
data from these tests on the lot specific product profile 
provided with each shipment. 

Rapid Delivery. Across the United States or 
around the world, BRL's delivery is timely and depen- 
dable. Your BRL restriction enzyme arrives when you 
need it, and its activity is assured. 

The activity doesn't stop when our enzymes reach your 
lab. BRL's technical support is unmatched by any other 
restriction enzyme supplier. 

Complete Assay Data. The product profile 
included with each BRL restriction enzyme details 
results of every quality control test. You know how the 
enzyme performed for us; you know how it will 
perform for you. 

Personal Technical Assistance. Calling the BRL 
Tech-LineTM will put you in touch with our Technical 
Services Department, where one of our scientists will 
take time to work through any question or problem you 
may have. Our Laboratory Resource Staff is more than a 
sales force. These technically trained representatives 
bring information about new products, procedures and 
applications to the many laboratories they visit. 

Technical Literature. BRL's newsletter Fonar; 
and our Laboratory Handbook are additional ways in 
which we help you, the investigator, keep up with the 
latest advances. 

BRL Restriction Enzymes. A lot more than 
just unit activity. 

Betheede Research Laborat&. Inc. 
Gaithersburg, Maryland 20877 
Telex: 64210 BRL GARG UW 
To Order: (800) 638-8992; 

(301) 840-8000 
Technical Services: (800) 638-4045 

Bethesda Resureh Laboratories GmbH 
6078 Neu Isenburg. West Germany 
Telex: 417699 BRLNI D 
To OrderITech Services: 06102-3204 

Bethesda Reeearcb L a h a t a i e s  
(UK) Ltd. 
Cambridge. CB4 4BE United Kingdom 
Telex: 818710 BRLCAM G 
To OrderITech Services: (0223) 315504 

Betheeda Research Laboratories SARL 
F-95220 Herblay. France 
Telex: 695729 FBIMAGRE 
To OrderITech Services: (3) 978-8200 

IHtL Bethesda Research Laboratories, Inc. 
672 Circle No. 60 on Readers' Service Card SCIENCE. VOL. 222 
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W~th  Flow's Materials 
ment Plan (MAP), you ce 

Agree- 
Ln ac- 
menta- quire valua'ble lab2instru 

tion at no capital expen: 
Automate your lab -wit 
Miniskan, Miniskan and 
MultiskanTM, MultiskanTM 
Microplate Was! 
you now spend c 
every month. 

You qualify for MAY DY rne 
amount of your regular monthly 
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list price. (Government contract. 
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supplies, we'll deliver a Miniskan 
with your first order. With an 
average monthly purchaqp nf 
$1,950, you can choose 
an Apple Computer or a 
MultiskanTM. We'll even 5 
the equipment at no cha 
you for 36 months -at L 
time the equipment becc 
yours. 

;e. 
:h our 
printer, 
MC. 
what 

~pplies 
ier-for 
In lab s~ 

MAP 
e+r3. 

s Annta: 
Au 

your 
n enable 
'ocess r; 

"" - 8  

either Autor 
save! 
reduc 

rge to 
which 
Imes 

error I test. MAP, F i l l  OUR the coupon or 

MAP 
P[o\(( 

I Giwes 
r Syste .-- , , A , .  

You 
ms 

I ~ I  I YUU use the Materia 
ement Plan, you will be I 

system of products- 
,,,,,ic labware, media and s 
and automated equipment- 
have literally been made for 

- each other. All have been 
designed and developed und 

I Flow's rigid standards for qua 
and consistency of perform- 
ance. All the products you us 
under MAP are backed by Th 
Flow Promise. And, we prom ~ratorles, as. FIOW., Inc. anc 
you the best. lrcle NO. 21u on neaaers' Service Cai 

\A/ 
Agre~ 
ing a 
nlsct 

I Canada ci 
MAP Saves TO 
Trne and Mon 

W~th  MAF, you acqulrp 
valuable lab instrumenta 
without the upfront capit 
vestment-substantially 
ing your cash flow. We a 
guarantee no price incrf 
lab supplies during your 
agreement period. MAP 
venient, too. One phone 
Flow takes care of all yo 
needs. 

" 
 tio on 
al in- 
increas deas. Flow. 
I S 0  
!ases on 
MAP 
is cnn- 

e r 
ality 1 

low Laborator 
'e trademarks ise ; .ies, Good ide 

of  Flow Labc 
- .  

I Multiskan 

r d 



T O m  & COUNTRY HOTEL, SAN DIEGO, CALIFORNIA 
Co- Chairmen: 

John D. Baxter Thomas Shenk 
Univ. of California State Univ, of New York 
San Francisco, CA Stonybrook, NY 

The Annual Congress for Recombinant DNA Research, now in its fourth year, is recognized as the premier 
symposium on the subject, and presents the important developments that impact on current and future work. 
Keynote Speakers: Leroy Hood, California Institute of Technology 

Rudi Jaenisch, University of Hamburg 
Session Topics & Speakers: 

PROMOTERS & CHROMATIN STRUCTURE TRANSCRIPTION PROCESSES 
Argiris Efstratiatis, Chairman Peter Gruss, Chairman 
Harold Weintraub James Darnell 
Garry Falsenfeld Walter Keller 
Charles Cantor Steven McKnight 

PROKARYOTIC GENETICS & PROTEIN LOCALIZATION 
Thomas Silhavy, Chairman 

GENE TRANSFER John Roth 
Dean Hammer, Chairman Robert Sauer 

Melvin Simon 
Miriam Suskind 
PLANT GENOME 
John Kemp, Chairman 
Brian Larkins 
Sam Levings 

(partial) 

Poster Sessions: ADVANCES IN RECOMB1 NANT DNA RESEARCH 

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of 
the meeting; however, only those accepted by Dec. 15  will be published in the journal, DNA. Contact Dr. Steven 
Nordeen, (91 9)  966-5396. 

Organized by Scherago Associates, Inc., in conjunction with 
the journal, DNA, and Genetic Engineering News, 

published by Mary Ann Liebert, Inc. 
REGISTRATION FEES: 
$400 On-site registration - includes a one year subscription or renewal to the journal, DNA. 
$350 ADVANCE REGISTRATION - (Received by Jan. 16) - Includes a one year subscription or renewal to the 

include subscription. 
4-7 registrations received together from same organization $300 each. Includes 4 journal subscriptions only. 
8-10 registrations received together from same organization $200 each, Includes 4 journal subscriptions only. 
Larger group rates available upon request. 

Attendance will be limited. Make checks payable to: Scherago Assoc., Inc., DNAIHYBRIDOMA 

C Please reserve space(s): Registration Fee of $ 
C Please send abstract form. 
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You can count on the 
immunoflu~rescence 

ow 
antibody panel and 
flow cytemeter- 
Analyzer. 
A powerful combination. Worldwide, this system is 
being used in research laboratories studying cancer, 
cell biology, and immunology. 
And it's much more than the sum of its parts.. . 



Monoclonal 
reagents from 
Becton Dickinson 

have the purity, intensity and 
stability demanded by micro- 
scopists and flow system users 
for reproducible results. They con- 
stitute the broadest panel of mono- 
clonal antibodies available for the 
enumeration of human leucocyte 
subpopulations including 
T cells, T cell subsets, 
I3 cells, granulocytes 
and monocytes. 

We offer you the most 
complete line of anti- II/ 

samples as small as 25 
rs at rates of up to 1000 
second. Simultaneous 
ments are made of cell vol- 

direct and indirect labeling. 

about one-tenth the time it takes 
with a fluorescence microscope. 

If you choose to get the FACS 
CONSORT 20 with its data analysis 
package, you'll multiply your power 
even more by adding mass data 
storage and computerized pro- 
cessing of histograms. 

T I .  ._ _ - - - - - - - - - - .- And since the FACS Analyzer 
monocvtes and T cells in normal humin- excites fluorescent molecules by 

The FACS" 
Analyzer 

takes full advantage of monoclonal 
antibody technology. 

It's a benchtop flow cytometer that 
automatically identifies fluorescent 
labeled cells and cell components 
according to user specified criteria. 

means of a mercury-arc lamp, there 
are no laser-associated costs and 
complicaG--s. 

FP ' Analyzer histogram of T cells in 
normal human peripheral blood dimctly 
labeled with Anti-Leu4 FITC, (Pan T). I 

3 Becton Dickinson 
immunofluorescence 
systems expand your analysis 
capability exponentially. 

Our systems are used in research 
to characterize leukemias, lym- 
phomas, autoimmune disorders 
and immunodeficiencies as well 
as to study aneuploidy. 

And that's only a start. The poten- 
tial applications are tremendous- 
automated immunofluorescence 
analysis combined with monoclonal 
antibodies are revolutionizing re- 
search in the clinical field. 

For complete information about the 
Becton Dickinson immunofluores- 
cence system, call or write us. We'll 
show you how to add power to 
your cell analysis capability. 

Becton Dickinson Monoclonal Center, Inc. 
2375 Garcia Avenue 
Mountain View, California 94043 
Telephone: (415) 968-7744 
TWX 910 338 2026 

Becton Dickinson FACS Systems 
490-8 Lakeside Drive 
Sunnyvale, California 94086 
Telephone: (408) 738-8558 
TWX 910 338 2026 

Becton Dickinson Laboratory Systems 
Antwer~sesteenwea 277 I - 
2800 ~echelen 
BELGIUM 
015129.01.43; Telex 946 72096 

Two Z-80 give the FACSm Analyzer two cdor immunofluorescence 
FACS Analyzer a complete range analysis of T cellsubsets in normal human 
of keyboard activated options for peripheral blood. Cells are directly labeled 

with Anti-Leu-4 FITC (green) and Anti-Leu-3a high-speed analysis of subpopu- 
,ymerymrjn (&). lations of cells. 
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These monoclonal antibody i 

reagents are of value in 
detecting the presence of 
human antibodies on the sur- 

-* 

face of cells. In addition, these 
anti-human immunoglobulins 
are important tools in the 
screening of human 
hybridoma supernatants and 
human serum antibodies in 
antigen specific assays. 
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PharmalyteTM From Pharmacia 

Greater than 20% Price Reduction Over 1982 Prices 
Applications: 
Pharmacia Fine Chemicals produces Pharmalyte, a 
range of unique carrier ampholytes for analytical 
and preparative isoelectric focusing in all types of 
stabilizing media. 

Description: 
Pharmalyte carrier ampholytes are radically 
different from conventional ampholytes and have 
been specifically designed to give you superior 
resolution. Developed entirely within the research 
laboratories of Pharmacia, Pharmalyte is prepared 
by the copolymerization of glycine, glycylglycine, 

Availability: 
There are six different Pharmalyte pH intervals 
covering the pH range 2.5 - 10.5, suitable for 
almost all applications. If you wish, you can mix 
them to produce other ranges for specific appli- 
cations. Pharmalyte carrier ampholytes are 
supplied in 25 ml vials. 

Properties and features: 
Each Pharmalyte pH interval contains a minimum 
of 1000 constituent ampholytes per pH unit. This 
results in a carrier ampholyte with many desirable 
features: 

amines and epichlorohydrin. Each pH interval is Even, linear pH gradients 
made by direct synthesis and not from isoelectric 
fractionation of wide range ampholytes. After direct High buffering capacity 

synthesis, gel filtration is used to eliminate very low Excellent resolution 
and high molecular weight components to ensure Even conductivity across the pH gradient 
excellent buffering properties, even conductivity Stable pH gradients without mixing of intervals 
and easy removal from focused material. The result Reproducible pl determinations is a series of carrier ampholytes with carefully 
selected and controlled properties that give 
superior resolution in isoelectric focusing. 

Pharmacia Fine Chemicals 
Dlvlslon of Pharmac~a, Inc. 
P~scataway, New Jersey 08854 Pharmacia 
Phone (201) 457-8000 

(800) 526-361 8 
Fine Chemicals 
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T ~ m r  T 1 
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work with test trays. It permits automatic reading of 
immunological and chemical reactions in test trays - quickly 
and accurately. The computer controlled scanning stage 
moves trays of different formats, from well to well, taking 
photometric reading at each position. Individual computer 
xograms control the scanning and data acquisition process 
  ell as.the analysis routir-- 

[deal for 
Quick 

L:-L --- 
and prec 

n.. . 
:ise readi 
. - - - - . -. - 

totoxicit! v tests in 
rlg. L Srar~sr~ca~ analysis or aara v ~ a  a 
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arar~stical analysis of data vla a histogram ana regression 
analysis program (See Fig. 2). 

For more information call o r  write E. Leitz, Inc., Rockleigh, 
N.1 07647. (20 1) 767- 1 100. 
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ORIGINS OF INTELLIGENCE RECENT DEVELOPMENTS 
I N  ALCOHOLISM 
Volume 1 

ed~ted  by Michael Lewis An Official Publication of the American Society on Alcoholism 
In  th ls  second edition an atmost entirely new Set of articles by leading and the Research Society on Alcoholism and the National 
experimenters and theorists looks at Infant intelligence f rom a wide council on ~ l ~ ~ h ~ l i ~ ~  
variety of perspect~ves 
5 5 2  p p  IIIUS 1983 629 50 edited by Marc Galanter, Albert Einstein College of Med~one  

No serious student of a lcohol~sm can afford to mlss read~ng 
H Q W  W E  KNOW this p u b l ~ c a t ~ o n  
An Exploration of the Scientific Process -Stanley E. Gitlow, M . D .  

an ~nd~spensable reference source for all c l ~ n ~ c i a n  sclentlsts by Martin Goldstein, Yeshlva Unlverslty, and lnge Goldstein, concerned with alcoholism , Columb~a Un~vers~ty  -Charles S.  Lieber, M.D. ,  
This volume IS deslgned t o  engage the reader ~n afascinating exploration 
o f  what  the sclentlf icapproach IS like and h o w t o  distinguish i t  f rom other 

VA Med~cal Center, Bronx, N Y 

approaches to understanding the wor ld A source of comprehensive lnformation o n  the latest research develop- 
375  p p  l l lus 1978 hardcover ments in the understand~ng and treatment of alcohol abuse 5:; :z 506 pp l l u s  1983 

BEFORE IT'S TOO LATE BIOMASS ENERGIES 
A Scientist's Case FOR Nuclear Energy Resources, Links, Constraints 
by Bernard L. Cohen by Vaclav Smil, The Un~vers~ty of Man~toba, Canada 
Foreword by  Rosalyn S.  Yalow, Nobel laureate Professor Vaclav Smll takes a broad n te rd isc~p l~nary  approach to 

assessing the factors that are key determinants to the use of b lomass Dr 'Ohen excellent book gives a most comprehensive analysis Of the energies stressing their lhm~tations complexi t~es uncerta lntes l inks facts and fantasies about nuclear power and consequences A volume ~n Modern Perspsctives in Energy -Hans Bethe, Nobel laureate 454 pp Il lus 1983 Rat ionalandstra ight forward Written by  anexcellent highly Informed 
text adoption on orders of o r  more 

-Frederick Sertz, Past President, National Academy of Sciences DICTIONARY OF CERAMIC SCIENCE 310 p p  i l lus , 1983 616 9 5  
AND ENGINEERING 

MOLECULAR BIOLOGY OF MUTAGENS by i or an S. OIBannon. senior Technrcal Advisor (retired), 
AND CARCINOGENS ~a t te i i e  Columbus Laboratones 
by B~~ singer, university of ~ ~ l ~ f ~ ~ ~ ~ ~  at Berkeley, and Dezider This comprehensive reference work defines the words terms mater~als 

304 p p  + index 1983 
A well Integrated synthesis of all aspects of the field 
332  p p  + index I I U S  , 1983 $ 3 7 5 0  PATTERN RECOGNITION APPROACH TO 
CURRENT QRNITHOLOGY DATA INTERPRETATION 

by Diane D.  Wolff and Michael L. Parsons, 
Ar~zona State Un~versrty 

will command the of a broad spectrum of 
Reviewing the techniques currently available fo r  data interpretation th is 
volume takes a step-by-step how-to-do- i t  approach Mathematical 
details are minimized emphaslzlng instead result ~nterpretat ions and -Donald S.  Farner, Universrty of Wash~ngton 

F i l l~ng  a long-standing need for professionals and dedicated amateurs 219 p p  - index i l lus 1983 
alike th is  annual series presents t lmely reviews overviews and essays text adoption price o n  orders of  six or more copies 
o n  research topics of current interest o n  the biology of birds 
402  pp + lndex i l lus 1983 $39 50  BIOTIC INTERACTIONS I N  RECENT AND 

FOSSIL BENTHIC COMMUNITIES 
ed~ted by Michael J.S.  Tevesz, Cleveland State Unrversity and 
Peter L. McCall,  Case Western Reserve University 
Explores the role of blotlc lnteractlons in controlling the distribution of 
fossll organisms Volume 3 in Topics ~n Geobiology 
812 p p  + Index i l lus 1983 

PLENUM PUBLISHING CORPORATION 
233 Spring Street, New York, N Y. 10013 
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Automated C 

this reason, attention has been use of ACUSOF~M software 
focused on information that is experimental design is made - 

-- 
transferred in these dynamic 
fluctuations, such as the 
amplitude, duration, frequency 
and rate-of-change of the !p3g 
concentration levels. ,bf&p 5 

shown the importance of ACUSYST instrumentation is resolution color graphics truly 
changing concentration levels controlled by a high resolution, become a tool for the scientist 
in controlling tissue response. For 16-bit color com~uter. Through the ACUSOFT software performs all 

+)..a m ~ r ( ~ l i n -  mc. thernatics 
form the graphic 
to an actual 
sd tissue. Men 

ana prompt arlven operation 
--I--- A L -  -..-am- ---.. A- ..-- 

- 7 

Through the use of this new 
+..-h..-I.."., 

- -A  ACUSYST instru- 

n'nmer 'nformation :ontinuous/y regarding can be developed as alternatives 
1:s.- --:....a1 .----..-b. 

Cellular Engineering technology 
enables these biochemical 

L l  lG I IIUU@SIII Iu 1 1  la 

required to trans1 
representation in 
delivery to isolatc 
--_I 3-I..- 

111a~es trle sysierri way LU uaa. 

Alternative Methodology 

concentration changes to be ' 
L W ~ I  11 ~u iugy ,  ar IU "engineered" to learn the signals 

AC ,,SYSri nStrU -me-.- .- .-,.. tie-ene 

that tissue interprets as functional the expedment in r,-,,---. ,.. 
commands such as "grow", "die", the experimental progress is ( 

"secrete" or "differentiate". In av8ilable. 

this manner. Cellular Engineering simple. ACUSOFT software @@q 
technology will allow selected manages the mathematics, the #$!& 
biochemical information to be information associated with 
communicated to isolated t i~sue  experiment and the instru- 
allowing precise control of tissue mentation. ACUSOFT software tk- 
response in-vitro. makes Cellular Engineering &$ 

experimental design simole. - I 

Concentrate on the Science, not allowing the scientisl 
the Technology concentrate on the s( 

rnowledge of computers. I 

Get more information on this new technology. I 

.onments possible through a sqh 

. -- 
cience. 

Y 
Cellular Engineering technology 

Fast, Experimental Design makes it possible to maintain 
tissue viability, physiological 

Concentration changes of responsiveness and function in 
biochemical agents are entered by culture. 
drawing the desired wave-form 
utilizing four direction keys on the Hybridoma A I 
keyboard. Through simple inter- 

I 
I 



nge centrifuge 
our exclusive orange p l ~  
. We mold a wide ridge inside 

i e  cap that tightens down into the neck ana 
dver the rim. YOU get an airtight, leakproof seal 
with no liner to trap c h- 
ogens, viruses-any micro-o 
-securely inside. 
This double-sure oran 
cap tops off your broa 
tubes in the business: 

-1 5 and 50 ml polypr 

ed clar 
00 RCF. 

-15 ml and our c 
or easy viewing of separa 

seal cap. All Cor 
diation sterilized sothere's no E 
residue. Available in bulk packs 
rack packs, 
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Manville ~ e l d ~ a t a ~ y d  ~mks  feature Manville Research and Development will work with you to 

controlled pore size and surface area. develop carriers best suited to your specific applications. For 
additional information, write R. J. Zilli, Manville, Filtration and 

Celite diatomaceous silica products, derived from fossilized re- Minerals, P.O. Box 5108, Denver, CO 80217. U.S.A. 
mains of single-celled plants, are ideal, low-cost catalyst carriers. Telephone: 303-978-2656. Telex: MANVL DVR 454404. 

In conventional catalysis, the controlled pore size and surface 
area of Manville Celite carriers, combined with chemical 
stability, make this series of catalyst carriers ideal for diverse 

Manville -------------- 
applications and selective reactivity. Available as powders, rYea. 1 am inter- in 
pellets, or spheres, they are widely used wherever an inert, 

1 
porous silica support is indicated-for example, the nickel I conventional catalysis I 
catalyst used in hydrogenation processes,thevanadium catalyst 1 microbe and enzyme 

used in the manufacture of sulfuric acid, and the phosphoric 1 Please send me more information on above. 
I 

acid catalyst of the petroleum industry. Please have a representative contact me. I 
For the biotechnology industry, Manville has designed a new I Name I 
series of carriers forenzymeand microbe immobilization.These 
carriers can allow the use of enzymes or microbes in either 1 Title I 
continuous or batch processes. 1 Firm I 
In microbe and enzyme immobilization, properly sized pores 1 ~ d d -  
maximize the concentration of the enzyme or microbe, offer 

I 
protection from damaging fluid movement help protect the I Ci State Zip- I 
enzyme from destructive bacteria within the reactor system, 1 Phone 
and improve diffusion of the product from the pores. 1 R J. Zilli. Manville F& M. P.O. Box 5108, Denver, CO 80217 

I 
I 
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Major New References.. . 
from Wiley-Interscience 
HANDBOOK OF U.S. COLORANTS FOR 
FOODS, DRUGS AND COSMETICS, 2nd Ed. 
Daniel M. Marmion 
Extensively revised new edition of the standard reference on 
products used to artificially color foods, drugs, and cosmetics. 
Includes numerous recent changes in the law regarding status, 
identification, areas of use and specifications of color additives, 
as well as a wealth of supplementary information. 
approx. 475 pp. (1-09312-2) Feb. 1984 $60.00 

FISHES OF THE WORLD, 2nd Ed. 
Joseph S. Nelson 
A major revision and enlargement of the standard work on fish 
taxonomy. The new edition of this widely used reference 
presents a new and detailed classification of fishes throughout 
the world. Incorporating recent findings in classifying all major 
fish groups, it covers 445 families in which over 21,700 species 
are recogn~zed. 
approx. 520 pp. (1-86475-7) Mar. 1984 In Press 

CURRENT METHODS I N  CELLULAR 
NEUROBIOLOGY VOLUMES I-IV 
Edited by Jeffery L. Barker & Jeffrey F. McKelvy 
Volume I: Anatomical Techniques 
325 pp. (1-09328-9) 1983 $59.50 
Volume 11: Biochemical Techniques 
approx. 336 pp. (1-09344-0) Nov. 1983 In Press 
Volume Ill: Electrophysiological and Optical 
Recording Techniques 
approx. 334 pp. (1-09343-2) Oct. 1983 $59.50 
Volume IV: Model Systems 
1 9 2 ~ ~ .  (1-09327-0) 1983 $49.50 

VORTEX FLOW IN  NATURE AND TECHNOLOGY 
Hans J. Lugt 
Here is comprehensive coverage of vortices in science and 
technology, covering all aspects from hydraulics to geophysics, 
history and philosophy. The text examines basic properties of 
vortices extracted from observational material and is thor- 
oughly illustrated with topical examples. Features a complete 
mathematical supplement on the essential properties of 
vortices. 
297 pp. (1-86925-2) 1983 $49.95 

ECONOGENETICS: Genetic Variation in 
Susceptibility to Environmental Agents 
Edward J. Calabrese 
Evaluates extent that genetic make-up influences human sus- 
ceptibility to environmentally-induced disease. Ascertains inter- 
action of pollutant-induced disease and how genetic factors 
enhance or retard the process. Considers cancer, heart dls- 
ease, kidney disease, diabetes and hematological disorders. 
570 pp. (1-89112-6) Jan. 1984 $50.00 

Order through your bookstore or write Nat Bod~an, 
Dept 4-1511 

FOR FASTER SERVICE 
CALL TOLL FREE I 800 526-5368 
In New Jersey, call collect (201) 342-6707 Order code #4-1511 

VISA, Mastercard, American Express accepted on 
phone orders. 

0 WILEY-INTERSCIENCE 
a division of John Wiley & Sons, Inc. 
605 Third Avenue, New York, N.Y. 10158 

In Canada: 22 Worcester Road, Rexdale, Ontario M9W 1L1 
'Prices subject to change and higher In Canada 092 4-1511 
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BIMETALLIC CATALYSTS 
Discoveries, Concepts, and Applications 
John H. Sinfelt 
This monograph presents the major results of pioneering 
research on bimetallic catalysts carried out over a twenty-year 
span by John Sinfelt. Detailing the principal findings and appli- 
cations to emerae from this research. Sinfelt oavs soecial atten- 
tion to work dons on bimetallic catalyst seleciiviiy, dispersed 
bimetallic "clusters," and the broadening applications of bime- 
tallic catalysts in industry. 
164 pp. (1-88321-2) 1983 $32.50 

DORSAL VENTRICULAR RIDGE 
A Tkeatise on Forebrain Organization in 
Reptiles and Birds 
Philip S. Ulinski 
A critical reveiw and synthesis of research on the structure and 
function of the dorsal ventricular ridge (DVR), a brain structure 
characteristic of birds and reptiles. Explains the role In avian 
and reptillan behavior, and discusses concepts and issues in 
comparing reptilian and avian brains to those of mammals. 
1,350pp. (1-87612-7) 1983 $39.95 

CARDIOVASCULAR MEDICAL DEVICES 
L.A. Geddes 
A practical discussion of cardiovascular devices and their 
important physiological and pathophysiological applications. 
Presents numerical calculations to show how measured quanti- 
ties are processed, and provides useful clinical information. 
Describes therapeutic and assistive devices used in cardiology 
and features a relevant historical postscript in each chapter. 
408 pp. (1-88105-8) Mar. 1984 $44.00 

A NEW ECOLOGY 
Novel Approaches to Interactive Systems 
Edited by Peter W. Price, C.N. Slobodchikoff, & 
William S. Gaud 
In thls state-of-the-art treatment, leadlng experts examine four 
rap~dly develop~ng areas In ecology and emphas~ze new 
approaches, foundat~ons, and opportunltles for new research 
Exam~nes the relat~onship between resources and populat~ons, 
llfe h~story strategles, ecology of soc~al behawor, and organlza- 
tlon of communltles 
approx 504 pp (1-89670-5) Dec. 1983 $59 95 

LASER REMOTE SENSING 
Fundamentals and Applications 
Raymond M. Measures 
The first self-contained treatment of remote sensing by laser, 
and its applications. Reviews the basic physics involved, and 
examines applications which are most important to a broad 
spectrum of scientists and engineers concerned with the study 
of the earth and its atmosphere. 
approx. 592 pp. (1-08193-0) Nov. 1983 $44.95 

ENGLISH-RUSSIAN, RUSSIAN-ENGLISH 
DICTIONARY 
Compiled by Kenneth Katzner 
First comprehensive all-in-one-volume reference of its kind 
originating in the U.S. and emphasizing American spelling 
and usage. Labels and ident~fies separately each meaning 
of multimeaning English words. Culmination of 15 years of 
work by a noted linguistic authority. 
896 pp. (1-86763) NOV. 1983 $69.95 

IT  BEGAN WITH A STONE 
A History of Geology from the Stone Age to 
the Age of Plate Tectonics 
Henry Fad& Carol Faul 
A comprehensive look at the hlstory of geology, coverlng the 
development of geological Ideas from antlqulty through the 
great western surveys. Contams over 50 photographs and an 
extenslve reference llst 
Cloth 230 pp. (1-89735-3) 1983 $38 95 
Paper 264 pp (1-89605-5) 1983 $19 95 
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Model TR-1 
Table Rotary 
Shaker 
Ideal, low profile shakers. 
Rugged, silent, smooth run- 
ning, space-saving. Delivers 
uniform, reproducible motion. 
Variety offered matches partic- 
ular research needs. 
Reader sevrce card 'd 239 

L- 

Braun- 
Sonic 
1510 
Precise wattmeter control 
delivers extremely low or hiah 
level power on samples. ultra- 
sound unit provides super- 
efficient action at minimum 
heat generation. 

Reader semce card No. 243 

Distributed by: 

MSK 

Homogenizer 
Superior instrument for dis- 
ruption of suspended yeast 
enzymes . . . extraction. 
emulsification and homogeni- 
zation. Eccentric motion of 
flask with beads produces 
product in seconds. 
Reader servrce card No 240 

Thermomix@ 
1419M.. . 
Compact 
The 1419M is complete with 
bridge/cooling coil, bath, ref- 
erence thermometer. Rack for 
20 test tubes. This is aconstant 
temperature circulator system 
at the most competitive price. 

Fisher Scientific Co. 
Curtin Matheson Scientific. Inc. 
VWR Scientific, Inc. 
Sargent-Welch Scientific Co. 

6. Braun Instruments 
875 Stanton Road 
Burlingame. CA 94010 
(415) 692-6022 
To Order: (800) 258-9000 

1 Reader servrce card NO 244 

Biotechnology 
according to 
B. Braun. 
Forceps 
Precise 
Precision standard and micro- 
instruments for dissection. 
Complete selection includes 
bayonet micro sizes for micro- 
scopic work. Tough, smooth, 
longer lasting. 

Reader servrce card 24 1 

. * -  L- 
ThermomixB 
1441 BKU, 1441 E 
All-purpose 
1441sare B. Braun'smostver- 
satile thermoregulators. Fea- 
tures great safety reserve for 
5 litre to 18 litre baths. Primary 
control circuit is solid state; 
automatic heat regulation. 
BKU and E models. 

Reader serv~ce card No 245 

Biostata M 
Mini- 
Fermenter 
Biostat M is specifically de- 
signed for research and uni- 
versity use. Computer com- 
patible, continuous or batch 
operation, stable stir-speed. 
exact temperature stability. 
slide-in modules and more. 
Reader servrce card No 242 
7 I 

1- --- -- 

Thermomix@ 
1480 BKU, 1480 E 
To +250°C 
1480s are precise thermo- 
regulators featuring digital 
temperature settings. The 
l*Rn E is without combined -7-" 

bridge. Both guarantee ac- 
curacy of + .004O C @ 3 7 O  C. 

Reader sewce card No 246 

B. Braun successfully designs, manufactures, 
distributes, sells and services a complete line 
of precision biotechnological instrumentation. 
Because it is the very best. 

Nobody does it better. i@I 
(D B. Braun Instruments 1983 



comprehensive selection of high quali 
; . endonucleases available anyw-h&e.   he details on our 

growing list of enzymes, includfng an expanded and 
updated technical inforrnatiofl section, are available in 
our 1983-84 Catalog. In awition, our Organic Synthesis 
Division now offers a greater selection of DNA synthesis 
prpducts to meet your vowing needs. 

1 78 Restriction Endbnucleases (including 10 
Wings) 

r Kinase, ligqds, Pdymerases, Methytcnses 
I ~inkers,?rirAem, DNA synth;wics Kit, DNA Synthesis ; 

Reagents, Oligo dT Cellulose 
knpmta~It Wn i ca l  Information for 
~ndop6cle- 





128K Byles 256K- 

Phone: 80Q1547-1512 
Oregon only: W452-1877 
E w o l n , ~ W l d d l r E . r t  
Tektronk Europe B.V. 
%stbox 827 
1180 AV Amstelveen 
The Netherlands 
Telex: 18312-18328 

TWronix Canada Inc. 
PO. Box 8500 





What do Scripps, Revlmr, 
Fuiiya, and Syntex have in common? 

Fully automated peptide 
synthesizers. 

The most reliable and economical 
peptide synthesizers available. 

That's saying a lot for our systems. 
But they do a lot. For Scripps, Revlon, 
Fujiya, Syntex and scores of others. 

Take the Coupler" 250. Micro- 
processor controlled with floppy disk 
storage. Dependable. Easy to pro- 
gram. Capable of operating up to four 
chemistry modules with just one 
microprocessor. Around the clock, if you 
want. Without missing a coupling. 

Or the Coupler" 296. Rugged. 
Large capacity Able to produce quality 
peptides on a massive scale. All with 

the same reliable sophistication as the 
Coupler 250. . . only bigger. 

There's more, too. Chemically-inert 
plumbing. User programmability 
Pre-formatted synthesis software. A 
1 year warranty on parts, 6 months on 
labor. And remarkably low prices. 

So if you're looking for an automated 
peptide synthesizer, follow Scripps, 
Revlon, Fujiya, and Syntex. 

Choose Vega. 
You'll be in good company 

Veaa Biotechnoloaies. Inc. 
I? 6 Box 11648, ~u&on,' AZ 85734 
(602) 746-1401 (800) 528-4882 Outside AZ 
TELEX: 165572 (VEGA BIO TUC) 

The link batmen 
s c h c e  a d  tomorrow. 

O 1983 by Vega Biotechnologies, Inc. All rights reserved Coupler" is a trademark of Vega Biotechnologies, Inc 
Circle No. 259 on Readers' Service Card 
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nigh,. 

Allows tor more ettectn 
plant, biochemical 

Our second n Purified Cellulase Product is more narmful contaminants. It 1s also stable at 4°C. and reaally 
effective in iz gher yields of viable protoplasts from soluble in water, with a higher hydrolytic activity level over 
plants than &I I V  uu ICI ~roduct of its kind. It has been used lonaer ~er iods of time. 

generatio 
;elating hi .-., ,.+b.-- 

successfully even on soybean, corn and red beets - 
as on other plant culture systems such as sunflov 
seed, potato and petunia. 

., 8 

There's also an ultra pure formulation with an 
60 units per mg. dry wt., as compared tc 
for the standard hiqh purity formulation. 

:tivity of 
nits per 
upplied 

- as well 
ver, rape 

I Avicel* ac 
I 25-45 u 
Both are s 

It has a higher degree of purity than other cellulase p rbuu~~a  LU 

I,-?p plant cell disturbance to a minimum - with less salts, 
j lower levels of lipase, prote: uclease and other 

,ear white lyophiliyed' powders. 
second gt Purified Cc 
:o help re: do their jc 

w prod- Our 
uct i 

?Ilulase. A 
~b better. 

ncc 
anc 3se and n 

LlTE RATURE AVAILABLE ON REQUEST 
toll free (800) 631-224 

irk FMC Corpar - 8 

Iervice Card 

Y C-7728 
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Guaranteed. Pure. 

Vega nucleotide synthesis reagents. 
Their purity is guaranteed. A 

certificate of analysis including HPLC 
is available with each lot we produce, 
for positive proof of purity. 

And Vega's guarantee goes even fur- 
ther. If you're not completely satisfied 
with our biochemicals, we'll replace 
your order or refund your money in full. 

Vega offers a comprehensive selec- 
tion of nucleotide synthesis reagents 
including DMT nucleosides, fully 
protected phosphotriester reagents, 
diisopropyl phosphoramidites, resin 
supports, and DMT chloride. All manu- 
factured to Vega's strict quality stan- 
dards and covered by Vega's guarantee. 

Whether you're synthesizing oli- 
gonucleotides yourself or using DNA 

fragments in your research, Vega 
can provide you with the service and 
product purity you demand. And 
Vega processes your order quickly. In 
24 hours or less. Even bulk orders. 

Vega's extensive selection of reagents 
and other research biochemicals are 
right at your fingertips -in Vega's 
1983184 Biochemical Catalog. Vega can 
also provide custom synthesis of spe- 
cialized biochemicals not listed. 

Call toll free, 1-800-528-4882, for your 
free copy of Vega's catalog. 

Vega biochemicals. 
They're guaranteed. They're pure. 

Vega Biotechnologies, Inc. 
PO. Box 11648, Tucson, AZ 85734 
(602) 746-1401 (800) 528-4882 Outside AZ 
TELEX. 165572 (VEGA BIO TUC) 

VEGA"  
The link between 

science and tomorrow. 

C 1983 by Vega Biotechnologies, Inc. All rlghts reserved 
Circle No. 260 on Readers' Service Card 
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Genetics Institute is a well-funded, rapidly expanding com- 
pany actively engaged in  the development and application of 
recombinant DNA technology t o  human health care, agri- 
culture, and chemicals. 

We are proud t o  announce our collaboration with the Allied 
Corporation t o  establish a new research program in  DNA 
based human diagnostics. 

For this new venture, we are seeking scientists and research 
staff in  the following areas: 

SYNTHETIC ORGANIC CHEMISTRY: Experience designing 
procedures for structural and physical characterization of bio- 
polymers. Knowledge of DNA synthesis and modification. 
(Dept. PC) 

BIOCHEMISTRY/ENZYMOLOGY: Broad familiarity with en- 
zymes, enzyme manipulation, kinetics, and characterization of 
reaction products. (Dept. BEN) 

MEDICAL MICROBIOLOGY: Strong research background in 
medical microbiology and familiarity with a broad range of micro- 
organisms. Clinical laboratory experience essential. Nucleicacid 
molecular biology experience is highly desirable. (Dept. MM) 

MOLECULAR BIOLOGY: Strong research training in molecular 
biology, with concentration in recombinant DNA methods and 
interest in designing and developing novel technologies for the 
diagnosis of human disease. (Dept. MBD) 

For our continued expansion in other areas of research and 
development, we are also interested in  candidates for the 
following areas of research: 

PROTEIN CHEMISTRY: Experience with peptide synthesis, 
automated protein sequencing, new protecting groups and acti- 
vation reagents for the solid phase approach. (Dept. PC) 

MICROBIOLOGY/INSECT PATHOLOGY: Broad knowledge of 
insect pathogens and work experience with insect pathogenic 
viruses and/or bacteria. Fundamental knowledge and laboratory 
experience in genetic engineering technology. (Dept. MI) 

BACTERIAL EXPRESSION: Strong background in bacterial 
genetics and recombinant DNA experience, Experience in pro- 
caryotic molecular biology applied to the expression of hetero- 
logous proteins in E, coli or B. subtilis. (Dept. BE) 

Experience in DNA methodology~ DNA 
sequencing, and analysis of gene structure and/or expression. 
(Dept. MB) 

We offer equity participation in addition to  a competitive 
salary and a complete benefits package. 

Qualified candidatesshouldfotward theirresumes, including 
the namesof three individuals we may contact for references, 
in confidence to: Barbara Covel, Personnel Office (Attn: 
appropriate dept. above), Genetics Institute, 225 Longwood 
Avenue, Boston, MA021 15. An Equal Opportunity Employer. 

I 

Genet lcs 
lnst~tute 

Allied, a 12-billion dollar diversified company, has made a 
major commitmenttogrowth in Human Medical Diagnostics. 

This is a new venture focusing on research and development 
of diagnostic products for human diseases. 

The following positions are currently available at Instrumen- 
tation Laboratory, Allied's diagnostic company, located in 
Lexington, Massachusetts on Route 128, America's Tech- 
nology Highway. 

IMMUNOLOGISTS: 
Ph.D. level with experience in areas of infectious disease and 
cell biology. 

ANALrrlCAL CHEMISTS: 
With special interests in electro/chemistry and sensor chemistry. 

BIOMEDICAL ENGINEERS: 
With cardiovascular or physiological experience. 

ELECTRICAL ENGINEERS: 
With interests in instrument design, microprocessor control 
systems, electro/optics, 

MECHANICAL ENGINEERS: 
With systems design experience using fluidics, optics and 
materials. 

OPTICAL ENGINEERS: 
With particular emphasis on fiber optics, electro/optics and 
optical design. 

SOFTWARE ENGINEERS: 
With interests in microprocessor-based control systems. 

Multiple positions are available for advanced degree candi- 
dates from entry level to  managers. previous diagnostic 
exposure desirable, but not required. 

Please send resumes to  John F, Hess, Instrumentation 
Laboratory, Inc., 11 3 Hartwell Avenue, Lexington, MA021 73. 
A, Equal Q , ~ ~ ~ ~ ~ ~ ~  Employer MIF. 

Instrumentation 
Laboratory 
An &LIEU Company 

L 



k h i  Rotavapor R-llO and RE420 
Proven performance worldwide. 

I 

Buchi joins Brinkmann to bring you the most versatrle and 
widely used rotary evaporation systems throughout the 
world, combining proven safety and rel~ability with innova- 
tive technology. 

The R-110 and RE-120 are equipped with electronically 
controlled sparkless induction motors having variable 
speeds up to 220 rpm. Each model has a chemically Inert 
Teflon*-coated vacuum seal, which can easily be inserted 
and removed by hand. The unique pear-shaped flask 
prwides more surface area for evaporation and simplif~es 
access to dried residue. And a choice of three assem- 

0 the most versat~le, 
compact, and efficient rotary evaporators to meet your 
evaporation needs 

Take a turn for the better with these high-performance 
rotary evaporation systems For more informat~on about 
the Bijch~ Rotavapor R-110 and RE-120, call or write, 
Brlnkmann Instruments Co , Division of Sybron Cor- 
poration, Cantiague Road, Westbury, NY 11 590, Tel. 
800-645-3050, in New York, 516-334-7500. In Canada: 
50 Galaxy Blvd., Rexdale, Ont. M9W 4Y5, 
Tel: 416-675-7911 



Millipore filters are the first choice of most 
professionals for some very good reasons: 

Q d t y  resulting from 10-25 different 
types of tests during manufacture? 

Choice from over 200 specialized 
separations products. 

Advice from 22 Technical Service 
Specialists. 

Support in the field by 43 Millipore 
Applications Specialists. 

Nobody else offers as many proven 
products or as much technical support 
as Millipore. Nobody. 

For your free copy of the new Millipore 
Filter Selection Wall Chart or for further 
details on Millipore membrane filters, 
call 800-225-1380 (in Massachusetts, 
617-275-9200) or write Millipore 
Corporation, Bedford, MA 01 730. 
Millipore: don't settle for anything less. 
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STERILE FILTER/" 
STORAGE SYSTC; 

r 

L o x -  
NOW IN 2OOmL & 500mL SIZES! 

YOU GET MOn, 
-% YOUR MONEY 
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MACMILLAN 
announces the AAAS Series on 
Issues in Science and Technology 
This landmark new series will consist of interdisciplinary studies of major issues 
in science, technology, and science education. Each volume will focus 
on the ways in which public policy affects scientists and scientific issues. 
They provide serious, in-depth examinations of issues discussed in Science 
and of vital interest to scientists, policy makers, and concerned citizens. Macmillan 
Publishing Company and the AAAS together hope to improve the effectiveness 
of science in promoting human welfare and to increase public understanding 
of the role that science plays in human progress. 

Available winter 1983 
SCIENCE AS INTELLECTUAL PROPERTY 
Who Controls Scientific Research? 

DOROTHY NELKIN, Cornell Universily 

Who control. research? This controversial research? Can scientists use their data and 
question stands at the center of a growing ideas in whatever way they choose? 
number of legal and administrative dis- Science as Intellectual Property ex- 
putes which raise critical issues of profes- amines numerous aspecn of this multifac- 
sional sovereignty, scientific secrecy, and eted problem and presents a balanced dis- 
proprietary rights. Although the idea of cussion of the complex issues from varying 
knowledge as property is not new, the points of view, including the interests of 
scale and changing nature and structure of scientists, the right of citizens to be in- 
contemporary American research has in- formed, and the legitimate security needs 
tensified the debate. of government and industry. The author 
To whom doe. data belong: the scientist uses many examples and cases to illustrate 
who does the research or the federal the dilemmas discussed and outlines the 
agency that pays for it? What does govern- problems of negotiating consistent and ac- 
merit funding mean in terms of public ac- ceptable policies for ownership and con- 
cess and investigator control? What means trol of scientific information. 
of access to scientific research are available CONTENTS: The Ownership and Control 
to interested citizens, competing scientists, of Scientific Information. Proprietary Se- 
or industrial firms? Does the Freedom of crecy Versus Open Communication in Sci- 
Information Act apply to research in ence. Public Access Versus Professional 
progress? At what point in the research Control. Rights of Access Versus Obliga- 
process are data to be made generally avail- tions of Confidentiality. Whistleblowing 
able? Do demands for disclosure of data Versus Proprietary Rights. National Security 
adequately respect the confidentiality of Versus Scientific Freedom. Negotiating the 
sources and the privacy of the subjects of Control of Scientific Information. 

144pages 949080-4 cloth $15.95 144pages 949090-1 paper $7.95 

About the author: Associated with Cornell University since 1963, Dorothy Nelkin is 
now Professor in the Program on Science, Technology, and Society and in the Depart- 
ment of Sociology She is currently a visiting scholar at the Russell Sage Foundation 
and a Guggenheim Fellow. 

TO order contact: MACMILLAN PUBLISHING COMPANY 
866 THIRD AVENLT/NEW YORK, N.Y 10022/AR: EILEEN KENNEDY 
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lnstaLab furniture: 
worth waiting for 

(but you never have to). 
Kewaunee processes your InstaLab order the day it is InstaLab, by Kewaunee, is assembled from the finest 

received. Laboratory equipment manufactured of Appalachian Oak hardwood, protected by a "conversion 
Oak hardwood can be shipped within 30-45 days by heat" process, resulting in a Golden Oak stain-resistant 

from our warehouse inventory. finish. All metal caseworkand accessories haveanelectro- 
An InstaLab order guarantees complete laboratory facilities deposition applied mamel in a neutral Sand Tan color. 

including a large selection of base units; wall-mounted Let Kewaunee "Put it all Togethef 
and full-height storage cases; and KEMRESIN@worktops. Take this simple step toward guaranteed fast delivev- 
Minimatic Glassware Washers, a proven line of Airflow plus layout and installation assistance: send for n m  
Supreme and Auxiliary Air Fume Hoods, Stainless Steel 32-page lnstaLab Catalog WF-32, and WF-33. (NO 

Perchloric Fume Hoods, and corrosion-resistant fans waiting here either). Or call your local Kewaunee 
are also part of InstaLab "Ready to Ship" equipment. Representative. 

KEWAUNEE 
Scientific Equipment Corporation 

LABORATORY DIVISION, 
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LETTERS 

U.S. Nuclear Policy 

I was pleased to see R. Jeffrey Smith's 
efforts to come to grips with the national 
policy interactions between defensive 
and offensive strategic programs in his 
articles "The search for a nuclear sanc- 
tuary (I)" (News and Comment, 1 July, 
p. 30) and "The search for a nuclear 
sanctuary (11)" (News and Comment, 8 
July, p. 133). The complexity of these 
interactions makes thinking and writing 
about them a challenge, but precisely 
this kind of intellectual effort is required 
if the nation is to reach consensus on 
President Reagan's goal of founding stra- 
tegic stability on mutual survival rather 
than mutual destruction. 

The second article is of particular in- 
terest because it provides ample illustra- 
tion of what awaits the unwary reader. 
For example, one must beware equating 
capabilities that are under development 
with operational capabilities that are in 
the field. While the United States may 
still be superior to the Soviet Union in 
ballistic missile defense (BMD) technol- 
ogy, we cannot discount the fact that the 
Soviets have a deployed, operational 
BMD system around Moscow. More- 
over, the Soviet Union spends consider- 
ably more than the United States on 
BMD research and development each 
year. This investment is paying off in 
narrowing the technological gap in 
BMD, as well as in the Soviet Union's 
program to upgrade the capabilities of 
the existing system. One must also be- 
ware equating an inability to attain an 
ultimate objective with absolute useless- 
ness. While the current Soviet BMD 
system may not be able to ward off a 
neavy attack on Moscow, it has a consid- 
:rable level of effectiveness against a 
esser attack. 

This sort of confusion also interferes 
with our understanding of offensive ca- 
?abilities. Smith writes that the only 
U .S. penetration aid currently deployed 
s chaff, but then treats the impressive 
9enetration technologies the U.S. Air 
Force is testing, or plans to test, as if 
:hey were already deployed. He does not 
:onsider the admitted vulnerability of 
U.S. ICBM's. U.S. policy is not to strike 
irst, and even deployed penetration ca- 
,abilities have no effect if they are de- 
itroyed before they can be launched. 

One must also avoid assuming that the 
Soviets do not have the capabilities 
ieeded to achieve their purposes be- 
:ause they have not developed certain 
ypes of technology (for example, pene- 

tration technology) as fully as the United 
States has. History demonstrates that 
the Soviets develop the forces they con- 
sider necessary to their interests when 
they are needed. The fact that the United 
States has had no operational BMD ca- 
pability since 1976 could be a large factor 
in the asserted Soviet lag in penetration 
technology. Another possibility lies in 
one Soviet approach to closing techno- 
logical gaps by using alternative technol- 
ogies or approaches. Perhaps this is the 
case in the realm of penetration technol- 
ogy. With the Soviet edge in ICBM 
throw-weight (the size of the payload a 
missile will carry), perhaps the easiest 
approach for the Soviets would be mere- 
ly to multiply the number of warheads 
each missile carries. 

Overall, the thrust of Smith's articles 
seems to be that vigorous U.S. strategic 
defense and offense programs are inimi- 
cal to one another and to prospects for 
effective arms reductions and control. 
That is wrong, and I believe there is a 
growing sense among strategists that the 
synergism in a better balance between 
offense and defense is strategically stabi- 
lizing. I do admit that there needs to be 
more exploring of this area. 

The most serious problem with the 
two articles is that Smith does not attri- 
bute seriousness to the President's stat- 
ed strategic arms reduction objectives 
and the approaches he has proposed for 
achieving them. As a result, rather than 
being subjected to enlightening analysis 
and criticism, those objectives are dis- 
missed with assertions that they will be 
disadvantageous or will not work. Most 
troubling is that Smith seems to present 
these approaches as a move by the Unit- 
ed States toward a first-strike capability 
against the Soviet Union: From the first 
article's lead paragraph, "the United 
States will by roughly the year 2000 have 
the capability to attack the Soviet Union 
without fear of devastating nuclear re- 
taliation." From the second article, 
"The aggressive and provocative U.S. 
effort to develop a foolproof missile de- 
fense, and to defeat any Soviet missile 
defense," and "An impregnable defense 
in combination with an invulnerable of- 
fense-which the Pentagon openly 
seeks-may well give the United States a 
real first-strike capability." 

This is new dress for the old argument 
that deployment of an effective BMD 
system by the United States would be 
strategically destabilizing. The crux of 
the argument is that such a deployment 
would be perceived by the Soviets as a 
shield from behind which the United 
States could launch a first strike with 
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relative impunity. However, the argu- 
ment does not consider that such a de- 
ployment should also be perceived as a 
basis for arms reduction: It would (i) 
limit damage if deterrence fails and (ii) 
ensure the survival of retaliatory forces 
in the event of a disarming first-strike 
attempt against those forces. In the first 
instance, damage limitation as an incen- 
tive for a preemptive first strike is re- 
moved. The second supplies an incentive 
for strategic offensive force levels below 
first-strike requirements, as a force with 

guaranteed survivability need only be 
large enough for a retaliatory attack. 

In any event, I applaud the efforts of 
Science to keep the discussion going. 

E. R. HEIBERG I11 
Department of the Army, 
Washington, D.C. 20310 

Major General Heiberg has left the 
Navy out of his analysis of U.S. retalia- 
tory needs and strategic vulnerabilities. 
It is true that penetration aids are of little 
value if the missiles that use them are 
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destroyed in a preemptive attack. This 
explains why one of the key penetration 
technologies-the maneuvering war- 
head-was developed for use with the 
Navy's survivable force of submarine- 
launched ballistic missiles. No one ques- 
tions that such missiles would retaliate 
effectively "in the event of a disarming 
first-strike attempt." 

Heiberg also states that the BMD sys- 
tem deployed around Moscow has a 
"considerable level of effectiveness" 
against a half-hearted attack. It seems 
doubtful, however, that the United 
States would ever attack Moscow half- 
heartedly. 

Finally, Heiberg suggests that, be- 
cause the Soviets have an edge in ballis- 
tic missile throw-weight, they could easi- 
ly overwhelm a U.S. BMD simply by 
using more warheads. If this is true, how 
will deployment of such a system signifi- 
cantly "limit damage [to U.S. forces] if 
deterrence fails," as Heiberg asserts? 

-R. JEFFREY SMITH 

Health Effects of Power Lines 

Eliot Marshall, in his article on Project 
ELF (News and Comment, 12 Aug., p. 
630), refers to pertinent work on health 
hazards from power-line fields and states 
that "in one of the most frequently cited 
studies, the investigators . . . never 
troubled to measure the intensity of the 
supposed cancer-causing electromagnet- 
ic fields they were interested in." 

As the authors of that study (I), we 
would like to point out that we made 
extensive measurements of the power- 
line magnetic fields that were our con- 
cern (1, 2). But it was not possible to 
measure the particular fields experi- 
enced by our subjects while they were 
developing cancer, as that was up to 30 
years before our work began. 

Measuring fields today at addresses 
previously occupied by our subjects 
would be one way to estimate exposures 
retroactively [this method has recently 
been used, with results that support ours 
(3)l. However, magnetic fields from 
power lines (unlike the corresponding 
electric fields) vary with power con- 
sumption, so there are wide hourly, sea- 
sonal, and long-term changes in those 
magnetic fields. Even getting an accurate 
profile of present-day exposure is a labo- 
rious task; extrapolating into the past is 
unavoidably uncertain. 

We therefore chose to estimate the 
historical exposures by identifying wir- 
ing configurations indicating high mag- 
netic field exposure (that is, large-diame- 
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ter wires near the residence, and so 
forth). We made numerous measure- 
ments to verify that those configurations 
were in fact associated with especially 
high magnetic fields. We found such 
configurations unusually often at the 
homes that cancer patients had occu- 
pied. 

NANCY WERTHEIMER 
Department of Preventive Medicine and 
Biornetrics, University of Colorado 
Health Sciences Center, 
Denver 80262 

ED LEEPER 
Salina Star Route, 
Boulder, Colorado 80302 
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Mass Mortalities of Coral Reef 
Organisms 

Corals and sea urchins are dying in 
large numbers in the Pacific Ocean and 
in the Caribbean Sea, respectively. In 
the Gulf of Chiriqui, on the Pacific side 
of Panama, we first noticed extensive 
bleaching (loss of zooxanthellae) and 
coral mortality in March 1983 (1). This 
occurred to a depth of 12 meters and on 
some reefs reduced coral cover to 10 
percent of its previous levels. This dis- 
turbance also occurred in the Gulf of 
Panama in June, in Costa Rica in May 
(2), in Colombia in June (3), and in the 
Galilpagos Islands in April (4). Massive 
coral death has also occurred in Moorea 
(5) and the Tokelau Islands (6) in the 
central Pacific and in Indonesia (7) and 
the Ryukyu Islands (8) in the western 
Pacific. Smaller scale bleaching and 
death of corals and other coelenterates, 
to a depth of 20 meters, has also been 
occurring in the Caribbean since June 
1983. Affected areas include Panama, 
Costa Rica (9), Colombia (lo), and Vene- 
zuela (I I ). 

In the Caribbean Sea, populations of 
the ubiquitous and ecologically impor- 
tant (12) sea urchin species Diadema 
antillarum have also suffered mass mor- 
talities. The first outbreak was noted 
near the Panama Canal in January 1983 
(13); mortalities were observed in the 
San Blas Archipelago in April and at the 
Panama-Colombia border in June. They 
extended to Jamaica (14), the Cayman 
Islands ( 1 3 ,  and Costa Rica (16) by July. 
In late July they occurred in the Florida 

Keys (1 7), in mid-August in Santa Marta 
Bay, Colombia (la), and in late August in 
the Bahamas (19). In September they 
reached Bermuda (20). Populations of D. 
antillarum have been reduced to 2 per- 
cent of their past levels, but other spe- 
cies of sea urchins have remained unaf- 
fected. Diadema mexicanum in the east- 
ern Pacific have been similarly unaffect- 
ed. 

At this point we do not know whether 
the bleaching of the coelenterates in both 
oceans and the mortality of Diadema in 
the Caribbean are related and whether 
they are direct or indirect consequences 
of the climatic changes associated with 
the 1982-1983 El Nifio event (Research 
News, 2 Sept., p. 940). Important clues 
about the causes of this widespread mor- 
tality can be gained from knowledge of 
the geographical extent and timing of the 
outbreaks. We ask scientists in Caribbe- 
an and Pacific laboratories who may 
have noticed similar phenomena else- 
where to communicate with us. 

H. A. LESSIOS 
P. W. GLYNN 

D. R. ROBERTSON 
Smithsonian Tropical Research 
Institute, Box 2072, 
Balboa, Panama 
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have read, "E. Marshall, Science 221, 242 (1983)." 
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Knowledge as Real Estate 
Winston Churchill said that "the empires of the future are the empires of 

the mind," and his vision is now with us. Science and technology are, for 
the United States and our allies, highly valued resources. Political leaders 
know that "smart" weapons win conventional military encounters and that 
advanced technology capacity is vital to economic strength. Technology is 
on the agenda of the annual economic summit meetings, and presidential 
candidates debate the most effective ways to promote innovation and to 
educate American children to cope with our technological age. 

Both policy-makers and the public now perceive science as  central to 
major national imperatives and thus as a strategic national resource, a 
national commodity to  be nurtured and protected. Decisions on how this 
may be accomplished increasingly will Be made through the political 
process. This is the environment within which international cooperation will 
be pursued or denied. Cooperation will be weighed against clear and 
compelling military and economic security objectives by individuals with an 
imperfect understanding of the relation of science to these objectives and 
the value of international ties to scientific vitality. 

It is likely that scientists and scientific institutions will become more 
influential and valued in Washington than they have been at  any time in the 
past two decades. They will have the opportunity to enlighten the debate 
and deliberations about valued national objectives which appear to be in 
conflict. The political process will benefit from their informed contributions 
on such issues as  the requirements and benefits of a strong domestic 
research structure; relationships and allocation of resources among univer- 
sities, government, and industry; the nature of the industrial innovative 
process, in which research, development, manufacture, distribution, and 
marketing are interwoven; and the importance to domestic strengths of 
international intellectual bonds. 

The scientific community must become more involved in these issues 
both for the public good and in the interest of international science. The 
value of open scientific communication among nations is not self-evident to 
those outside the scientific community, who know too little about the 
process of scientific discovery. Furthermore, if international scientific and 
technological cooperation is perceived as  giving away essential national 
strategic resources, it will increasingly come under attack. 

It is of real concern that, within this decade, admission offoreign graduate 
students to U.S. research universities, presentation at  international forums 
of frontier work by American researchers, and collaboration with colleagues 
abroad in areas perceived as  key to the country's international standing may 
be considered as  contrary to U.S. interests as  would be internationalization 
of the corn belt. Without the wisdom to recognize that science is a global 
endeavor with the potential to contribute to the welfare of all, this concern 
may become reality. It  is this wisdom that the scientific community must 
provide. To  d o  so, scientists must become active in the public policy 
process by such means as  counseling political parties and candidates, 
writing articles for national magazines and opinion pieces for local newspa- 
pers, and speaking widely to public interest groups. 

The international scientific community must become similarly involved. 
Resolving the apparent conflict between competition in advanced technolo- 
gy among allies, and their cooperation in scientific research which in the 
future may have commercially valuable applications, is a fundamental 
problem for those dedicated to international cooperation in R & D. It is a 
problem that requires the scientific community both to devise new creative 
approaches and to take on the difficult task of illuminating the political 
process and the public perception.-ANNE KEATLEY, Senior Executive 
S ta f f  Oficer, National Research Council, Washington, D.C. 20418. 



How do you 
heat things up? 

New Lauda digital 
circulators to 350°C with 

lnvenient LED display 
d unique safety control. 

- art labs agree-to heat things up it 
makes sense to use one of 15 new con- 
stant temperature circulators from Lauda, 
systems with innovations you need, 
backed by experience you can trust. 

To help you heat things up as accu- 
rately and precisely as possible, most 
models feature a digital temperature 
setting with an accuracy of ?0.0l0C, and 
an easy-to-read LED display. In addition, 
some include a preset dial to simplify the 
selection of frequently used temperatures 
And to assure that once you heat things 
up they'll stay that way, you also get 
dependable safety features like variable 
over-temperature controls and low-liquid- 
' !I indicator 

From + 30" to + 350"C, there's a Lauda 
heating circulator to satisfy your needs: 

M Series circulators operate at + 30" to 
+ 120°C, feature pressure pumps, and 
can function alone as immersion cir- 
culators or in combination with various 
Lauda baths. 

CS Series circulators feature an 
expanded range of + 40" to + 200°C, 
1500 W heaters, and either pressure or 
pressure/suction pumps. 

KS and KP Series models operate at 
higher temperatures, + 45" to + 250"C, 
and are equipped with more powerful 
pumps. Model KP-20D also features a 
built-in programmer, which streamlines 
temperature control with a number 
of predetermined functions. 

Model NS-HT operates in the range of 
+ 75" to + 330°C; Model LTH-303, + 20" 
to +350"C. Both feature fully sealed reser- 
voirs and a pumping capacity of 15 Llmin. 

To learn more about the benefits of 
being Lauda, contact your Brinkmann 
representative; or call or write Brinkmann 
Instruments Co., Division of Sybron 
Corporation, Cantiague Road, Westbury, 
NY 11590, Tel: 800-645-3050; in New York, 
516-334-7500. In Canada: 50 Galaxy 
Blvd., Rexdale, Ont. M9W 4Y5, 
Tel: 416-675-791 1. 

The sooner you do, the sooner 
you'll say. . 

The Lauda, 
+be better. 

:or information tilrcle raauar aarvlGa IIUIIIIJCI IOU 

For ation circle rl eader sewic~ e number 1 E 





The Cetus Pho/Pette~ 
Because it does the pipetting, 

you wont have to. 
Cetus announces a break- 

through in microtitration that 
answers a long-standing need 
in biomedical research. 

THE NEW CETUS 
PRO/PE'iTE MAKES 

ACCURATE, REPRODUCIBLE 
TESTS AUTOMATIC. 

No matter what you're doing- 
Serial dilutions 
Tlansfers from one plate to 
another 
Mixing well contents 
Filling plates I 
Aspiration 

I 
each dilution, transfer or filling 

Pro/Pette can do it. And in cycle. And because Pro/Pette uses 
either 8- or 12-row directions. convenient disposable tips, the 

experimental materials are 
isohted from you and the 

wrsa* tzdipwad)m. Qpw 
serial diluti0;ns of an entire plate 
take just one minute. 

Even with this speed, there's 
no comprodge on precision or 
accuracy. The Pro/Pette 

no sample carry-over 

The Pro/Pette is the first 
computerized pipettor designed 
specifically for biological pro- 
cedures in microtitration trays. 
It eliminates the tedious, labor- 
intensive, and error prone manual 
pipetting required in most well- 
plate research. 

Pro/Pette does the job of 
single or multi-channel pipetting, 
just as you would, only faster and 
easier. I t  precisely picks up and 
ejects a row of pipette tips after 

Whether you're working with 
volumes of 23 pl or 186 pl, it's 
easy for Pro/Pette. Interchange- 
able pipettor heads can be 
mounted or removed in seconds. 

You can even tell Pro/Pette 
you want it to mix, and at what 
speeds-either rapid or gentle. 
Only Pro/Pette offers the pro- 
grammable controls required 
to work with the most delicate 
cell cultures. 

And Pro/Pette automatically 
calculates the height of liquid 
in the well for highly accurate 
touch-off, uptake and delivery. 
COMPUTERIZED CONTROL 

FOR THE KIND OF 
FLEXIBILITY YOU DEMAND 
All Pro/Pette functions are 

controlled through a hand-held 
computer that is a dedicated 

part of the instru- 
ment, not an expen- 
sive add-on. The 

h computer has a ?! ' simple keyboard - 

when changing tips. 
NOTHING SO SIMPLE 
HAS EVER DONE SO 

MUCH MlR COMPLEX 
LAB TESTING. 

The design of the Pro/Pette 
is classically simple. Its mod- 
ular design fulfills your labora- and 
tory needs today, and can be c display. 
updated to meet tomorrow's. - x d  because all operator 

Friendly operation lets you instructions are in English, no 
program the Pro/Pette in one pl computer knowledge is required. 
increments from 10 to 200 d. You simply answer a short 



-age questions to program monoclonal antibody research endpoint analyses. . 
he Pro/Pette. I t  takes less than antibiotic screening 
lne minute to set up a procedure enzyme-based microtitration 

RELIABILITY YOU 

assays 
CAN COUNT ON. 

hat could save you hours of 
edious manual pipetting. serology testing The ProlPette was designed to 

Any procedure you pro work in the busy environment of 
h laboratories. I t  re- 
q* little mainte- 
nance to keep it 
mmhg pdudively. 
And if a unit malfu19.c- 
tions for any reason, 
Cetus senrice special- 
ists will immediately 
arrangetorepairor 
replace your Pro/Pette 
GIVE YOUR STAFF 
A HAND, ORDER 

FRO/PElTE TODAY. 
Fill out the coupon 

and get a demonstra- 
tion of how the Pro/ 
Pette can put greater 

I accuracy and precision 
in your hands while 
saving you valuable 

A time and money. Ask 
about attractive lease, 

purchase or rental - options. 

!rhe G?tm Plo/&tte. It's 
n the Pro/Pette can ~e mrea ---- - performs the like having a dozen mom h a d  

memom so You can call UP a  LOUS US liquid handling you now in your lab at a fmction 
,tandard program without re- do in mixed lymphocyte cultures, of the cost. 
ntering it. lbrning off the 
nstrument won't effect the 9 I'm ready to automate the microtitration pipetting in my lab. 
torage of programs. They're P l e a s e  have a representative P l e a s e  send me more information 
wailable when YOU need them. . contact me for a demonstration. on the Pro/PetteP" 

! I  : 
1 

9- THE PRO/PETTE Name - . .  
W' PASSES THE TEST, I 

Title ' - Laboratory Name 

%NO MATTER WHAT TEST Company or Institution - .- . --- Phone ~ x t -  3 YOU'RE RUNNING. 2: t city state zip 
- 

. * 

e Pro/Pette was originally CETUS 1400 53rd St., Emeryville, CA 94608 
OR CALL lesighed for use in Cetus' own 

3ibassay Screening program for 
1-808-CETUS CO inside CA: 1-800-232-3887 
CALL BETWEEN 8 AM AND 5 PM PACIFIC STANDARD TIM& 

hterferons and lymphokines. @ 1983 Cetus Corporation, Patent Pending ** 
~ u t  it's an equally effective tool -. . ",- 



The Pro/Pette makes microtitration 
pipetting a stand-alone procedure. 

Serial Dilution. 

Pro/Pette picks up a row of And moves to the first row of Pro/Pette moves to the next row 
Pro/Pette tips.. . serial dilution, picking up of wells, dispenses the 50~1. . . 

50~1. . . 

Mixes.. Touches off to remove the last 
-drop of liquid (Pro/Pette auto- 
matically calculates the liquid 
level for accurate touch-off) . . . 

And returns to the tip magazine 
to eject the used tips and pick up 
afreshrow of Cetus Pro/Pette tips. 

CETUS 1400 53rd St., Emeryville, CA 94608 1-800-CETUS CO inside CA: 1-800-232-3887 

Distributed By: 

Bel lco Glass, Inc. 
P.O. Box B 

3 4 0  Edrudo Road 
Vineland,  NJ 0 8 3 6 0  U S A  

8 0 0 - 2 5 7 - 7 0 4 3 ( t o l l  f r e e )  

BELLCO 8 0 0 - 2 2 ~ - 0 2 2 7 ( i n  NJ)  
BIOTECHNOLOGY TLX510-6 8 7 - 8 9 1 0  




