


M S T T M  2 .Om.. Superiority 
Reflected By Its Performance 

We Just Made The World's Best Engineering 
and Scientific Software . . . Better! 
With ASYST 2.0, we have taken the industry 
standard in PC based scientific software and 
expanded its formidable capabilities. 
ASYST continues to be the only technical 
software available for the PC and compatibles 
which integrates data acquisition, data 
analysis, statistics and astounding graphics 
in a fully programmable environment. This 
provides great flexibility and offers you 
virtually limitless application opportunities. 
ASYST provides its users with minicomputer 
speed at PC prices. ASYST supports analog 
and digital VO in foreground and 
background operation on many popular 
boards and its AID is fast and flexible. The 
IEEE-488 and RS-232 capabilities interface 
some 10,000 instruments. The graphics 
facilitate axonometric, Cartesian and contour 
plots. You can perform waveform, matrix and 
polynomial analysis and a 1024-pt. complex 
FFT can be done in less than 2.5 seconds on 

an IBM-AT or compatible. In addition, the 
software accommodates linear and non- 
linear curve fitting as well as smoothing 
. . . and that just scratches the capabilities 
surface. 
Now ASYST 2.0 has added these expanded 
performance features: 
AlD rate of 130 lrHz 
(run on an 8 MHz, 286) 
Lotus* 1-2-3. interface 
Supports LIM expanded memory boards 
Overlay architecture for fully customized 
system 
Set-up menus for rapid and easy 
configuration 
Support for new high-speed A/D boards 
Automatic command memory 
Dynamic arrays for programming 
simplicity 
~ntelligent on-screen help 

Thousands of users feel that ASYST software 
has no equal, in speed, power or flexibility. 
ASYST 2.0 has widened the competitive gap 
even further. 
ASYST 2.0 makes your PC as powerful as a 
mini while it unlocks your own personal 
potential and expands productivity. 
ASYST 2.0 includes free technical support for 
60 days and a comprehensive Extended 
Support Plan is available. 
We would like to include you among our 
ASYST User Group Members. Please call us 
today for more detailed information. 
1-800-348-0033 NY (212) 702-3241 
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T he Rolex Awards for Enterprise 
were established in 1976 to under- 

write the projects of enterprising individ- 
uals who are committed to advancing the 
common good. Grants have been 
awarded in the fields of Applied Science 
and Invention; Exploration and Discov- 
ery; and the Environment. By helping to 
translate goodwill into action, The 
Awards not only serve mankind and na- 
ture as a whole, they also foster aware- 
ness of the moral as well as the 

The Rolex Avvasds 
intellectual dimensions of the spirit of for Enterprise 
enterprise. These are the 1987 laureates. Br the Goo2 of the Phnet an2 L People 

Expanding the frontiers of 
modern healthcare. Religious teaching 

Jacques Luc Autran, found- and environmental education. 
er of Seamen Without Nancy Lee Nash will glean 
Frontiers, a philanthropic as- teachings about nature from 
sociation, turned a fishing Buddhist writings and in- 
vessel into a floating hospital corporate them into an edu- 

to bring healthcare and education to iso- cational syllabus to be used 
lated societies, such as the islanders of the in Thailand colleges. 
Maldives. Demystifying an ancient culture. 

Preserving endangered species. Johan Gjefsen Reinhard will 

E l  
Stephen Kress's innovative explore the peaks and lakes 
techniques successfully of the Peruvian Andes ta 
repopulated near-extinct determine the role of those 
colonies of birds on Maine ancient religious sites in the 
islands and will soon be formation of n re-Colombian society 

employed in attempted recolonizations 
in the south of Japan. The Spirit of Enterprije, Thel7987Roh.x- Au~nrdi, a 

New insights into evolution. book about the five laureates' projects, as well 

~ ~ ~ ~ ~ ~ l ~ g i ~ ~ piern M~~ as 238 other outstanding proposals, is avail- 

will organize an expedition able in bookstores and from the publisher, Van 
Nostrand Reinhold. 

to Nepal to study the effects Additional information about the awards 
extreme geographic is available from The Secretariat, 

tion on the formation of par- The Rolex Awards for Enter- 
ticular species, and will complete a book prise, PO. BOX 178. 1211 
on the subject. 
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Disease diagnosis 

A	s a result of developments in 
recombinant DNA technology, 
growing numbers of diseases- 

genetic, infectious, and neoplastic-are 
able to be diagnosed (pagc 1223). A 
review of how gene f robes, restriction 
fragment length po ymorphisms, and 
other recombinant tools arc aiding clin- 
ical diagnoses is presented by Caskev in 
this s ecial issue on developments in 
rccom\ inant DNA technology (see also 
page 1157 and pages 1223 to 1268). 
Some genetic diseases can now be diag-
nosed in the fetus and the inheritance of 
late-onset diseases can be tracked in fam- 
ilies; for some of these, thorny ethical and 
legal considerations remain to be ad-
dressed, such as the responsibility of in- 
surance companies to asymptomatic indi- 
viduals who test positive for a late-onset 
disease and to normal individuals who 
are critical to a hkage analysis. Cancer 
diagnosis is improving and, as additional 
translocations in oncogenes are associat- 
ed with specific cancers, is likely to in- 
creasingly rely on recombinant tech-
niqucs. So is the diagnosis of infectious 
diseases, particularly viral diseases for 
which rapid and reliable methods were 
not formerly available. Accurate disease 
diagnosis is a crucial first step in treat-
ment and prevention. 

Enzyme tinkering 

SITE-DIRECTED mutagenesis is a 
recombinant technique that has 
been used for altering single ami- 

no acids in enzymes in a controlled 
fashion; similar precision cannot bc 
achieved through chemical modifica- 
tion procedures (page 1252). Knowles 
summarizes results from somc experi- 
ments in which single amino acids In or  
near an enzyme's active site have been 
replaced by another naturally occurring 
amino acid (at some future time, unusu- 
al substituents or  unusual analogs of 
amino acids may be integrated into 
enzymes). Chan es in single amino ac- 
ids have cause'f subtle and dramatic 
structural alterations; these, in turn, can 
affect the enzyme's stability to heat and 
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protcolvsis, the specificity of the cn- 
zyme for its substrate, the energetics of 
and steps in catalysis, and the typcs of 
intermediates generated in the catalytic 

As understanding of enzyme 
smeture and fiulction and their inter- 
dependence improves, new strategies 
may arise for restoring catalytic activity 
in defc ctive enzymes (in diseases. for 
exampk) and for developin 
enzymes that efficiently cat af designervze useful 
bizhemi cd reactions. 

Rock magnetic 
properties 

MAGNETITE is an important ore 
of iron; it is onc of thc most 
cornnlon and powef i~l  mag- 

netic minerals ,page 1287). An under-
standing of its pro erties may bc key toP
explaining physica events in the earth's 
history because magnetite retains infor- 
mation about cadier directions of the 
earth's magnetic field. Crysta's of mag- 
netite rangin in size up to 1 millimeter 
were gmuln %y Hcider et al. by heating 
seed crystals in mineralizing solutions at 
temperatures between 4002nd  800°C. 
Physical properties of these laboratory- 
grown crystals and of crushcd magne- 
tite that had been used previously as a 
model for natural mqnctite were evalu- 
ated. The laboratoly-grown crystals re- 
sembled sim ilarly sized natural magne- 
tite particles found in the earth far 
better than did the crushcd magnetite. 
These crystals will be useful for elucidat- 
ing properties of the natural magnetite, 
includin the possible determination of 
how roc f s  are magnetized. Magnetite is 
used in pcrmancnt magnets and has 
other valuable applications in the prcpa- 
ration of magnetic recording devices. 

Bridging communication 
gaps 

COMMUNICATION between cells 
can take place through groups of 
channels that form junctions, 

called gap junctions; this form of inter- 
cellular communication is mediated by 
electric and chemical signals (pagc 

1290). A 28,000-dalton gap junction 
protein from rat liver is one constituent 
that participates in the formation of 
functional channels for intercellular 
communication. Dahl et d. inserted 
complementary DXA for this protein 
into an oocyte expression system. Chan- 
nels of two typcs formcd between pairs 
of oocytes, and they were readily distin- 
guishablc because they had different 
electric properties and responded differ- 
ently to ions. One type was endogenous 
to pairs of a n y e s ;  the other type, 
which formcd as a result of the injected 
complcmcntary DNA, had properties 
likc those of channels that form be- 
tween cells in livcr, the parent tissue. 
This oocytc system should be useful for 
studying the mechanism of channel for- 
mation and other facets of the intcrcel- 
lular communication process. 

Viral probe for sialic acid 
derivative 

HEMAGGLUTININS on the sur-
face of influenza C viruses havc 
a special affinity for the sialic 

acid derivative 9-0-acetyl-N-acctyl-
neuraminic acid that resides on many 
cell surfaces; Muchmore and Varki capi- 
talized on this relation to study proper- 
ties of the hcmagglutinin molc.cules and 
to develop a specific probc for this sialic 
acid derivative (page 1293). The hcm- 
agglutinin molecules havc an esterasc 
activity that typically destroys the 9-0-  
acctyl substitucnt of the sialic acid dc- 
rivativc. Therefore, csterase activity was 
specifically inhibited. The hcmaggluti- 
nation propcrtics of the protein and the 
fusion properties of the virus were unal- 
tered, and the viruses bound specificallp 
and irreversibly to mammalian cells that 
had the derivatives of interest. Only the 
infectivity of the virus was dccrcased. 
Sialic acid derivatives are widely distrib- 
uted amino sugars found in both bacte- 
rial and animal cells; they are thought to 
participate in a variety of processes in- 
volving surface-to-surface interactions, 
such as cellular homing. The dcvelop- 
ment of this probc will hclp in under- 
standing their distribution and func- 
tions. 
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The products of biotechnology will 
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Frontiers in Recombinant DNA 

Acartoon in the New Yorker shows an aristocratic dowager in a Chippendale chair 
looking up from her newspaper and saying to her patrician-looking husband, "Dear, 
are they tampering with our genes?" Such vague worry that the young Turks of 

DNA may not only inadvertently create pestilence, war, and famine but may even invade the 
regions of good taste is prevalent in the general public. To  the cognoscenti these worries are 
remote but not absurd; yet they rush on. If there is even the remotest chance of some misuse, 
should one not slow down and proceed with great caution? 

The answer is that, in fact, fuller understanding of the DNA methods has revealed the 
areas in which caution must be applied as well as the power of this research tool. The sweep 
of subjects in which recombinant DNA has provided breakthroughs is incredible. In this 
issue a few of many examples are selected to show how it has been applied to the 
understanding of learning, development, diagnosis of disease, stimulation of colony growth, 
generation of new plant foods, design of new catalysts, and the switching on of genes and 
viruses. Although the applications described here relate to these fundamental biological 
processes, the potential for practical applications is clear. 

Maniatis et al. describe a research area that has moved with lightning speed, but still 
leaves many mysteries. The role of promoters and enhancers in turning on and turning off 
gene expression and the apparent crazy quilt pattern of upstream and downstream elements 
could never have been unraveled by classical genetics. Gehring illuminates a phenomenon 
that was initially revealed by classical genetics: the homeotic genes, mutations in which cause 
legs to grow out of the heads of flies. By recombinant DNA studies the homeo gene has led 
to new understanding of morphological development. Cocking and Davey describe the 
breach of a new barrier-the cereals-previously resistant to the techniques that allowed 
genetic engineering of other types of plants. Clark and K m e n  discuss the application of 
recombinant DNA techniques to the elusive elements that stimulate cell growth, the colony- 
stimulating factors. Caskey outlines recombinant DNA procedures that can lead to the 
identification of molecular defects accounting for heritable diseases and acquired neoplasia 
in Homo sapzens, and Black et al. describe the application to one of the most difficult 
experimental challenges, the understanding of the molecular events in learning and memory. 
Knowles tells of the application of genetic engineering to the vital catalysts that control all 
dynamic biological processes-the enzymes. 

The intellectual excitement of rapid progress in some of the most vital problems in 
biology is, by itself, an enormous stimulus; but in each case practical applications are almost 
at hand. The prospect of an age of designer catalysts, of quick medical diagnosis of genetic 
defects, of new cereals for starving millions, and of brain therapy in neurological diseases is 
another spur to progress in these already rapidly advancing areas. 

Biologists asked for a moratorium to assess risks in the initial days of recombinant 
DNA. How is it, now that the tools appear to be more powerful than was expected then, 
that there can be confidence that these experiments no longer threaten humankind? The 
answer has two parts. First, much is now known about the events that lead to uncontrolled 
growth of cells and about the safe application of recombinant DNA. Second, experiments 
have revealed that genetic engineering has been occurring in nature for eons without 
catastrophic consequences. Recombination in vivo results in events such as attachment of 
the hind end of one protein to the front end of another. Nature's genetic engineering 
through selection is much slower than modern laboratory manipulation, but it has been 
going on for billions of years. That fact can not only induce some humility in molecular 
biologists but also ease some fears of onlookers. 

Ecological and moral dilemmas created by these new technologies are appreciable and 
will require new ideas. Tampering with the mind is generally considered to be bad, but 
should genetic engineering to alleviate Alzheimer's disease be outlawed? To feed starving 
populations is desirable, but if new crops help add a billion people to a crowded globe, is 
that necessarily good? The powerhl new methods are here. Applying them may well require 
the use of brain enhancers.-DANIEL E. KOSHIAND,JR. 
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by 46 countries (Argentina and Chile not 
among them), including all of the major 
maritime nations. It imposes smct rules on 
tanker operators to prevent oil pollution. 
These rules not only prohibit the type of 
dumping that Boersma highlights but also 
incorporate vessel design and equipment 
requirements. These include segregated bal- 
last tanks, crude oil washing, and other 
features that minimize the amount of oily 
waste that is generated aboard a tanker. The 
rules also r iuire  the installation of oil-in- 
water monit&s that measure and record the 
oil content of ballast that is discharged by a 
tanker. In fact, these monitors are designed 
to stop the discharge of ballast automatically 
should oil concentration in the water exceed 
smct limits. 

Thus, there are international regulations 
that prohibit tankers from "dumping" oil 
into the sea, and, contrary to Boersma's 
assertion, most tankers follow these rules. 

In dealing with the "oily penguin prob- 
lem," it appears first necessary to consider 
possible sources of contamination, for exam- 
ple, spills occurring during drilling and pro- 
ducing operations in the Tierra del Fuego 
area, indiscriminate discharges of oily en- 
gine room bilge wastes from any type of 
vessel operating in the area, and discharge of 
oily ballast water from tankers that may 
operate in the area and not conform to 
international operating standards. 

Second, it will be necessary to heighten 
the level of awareness of government, indus- 
try, and the public with respect to the nature 
of the problem. Oil-producing and trans- 
portation operations are routinely conduct- 
ed in other environmentally sensitive areas 
without adverse effects on those areas. Such 
environmentally acceptable operations 
should be sought and are achievable in 
Tierra del Fuego. 

T. S. WYMAN 
Gbvemment and Pzcltlic Afdirs Dipljion, 

Chewon s e w  company, 
555 Mwkct sped. 

Man's Role in Space 

Peter M. Banks and David C. Black (Per- 
spective, 17  Apr., p. 244) write optirnistical- 
ly and philosophically about what might be 
gained through manned research facilities in 
space. James A. Van Men has already writ- 
ten f a d y  (1 ) about what has been gained 
through unmanned spacecraft and what fur- 
ther surely could be gained. One might add 
that that work (in which I participated some 
three decades ago) (2) led to new and largely 

unforeseen technological applications of un- 
manned spacecrafe as communication satel- 
lites. Since then earth observation satellites 
of various sorts and navigation satellites 
have assumed great importince. 

Our present humiliating position is that 
exaggerated emphasis on man-in-space has 
lefi us, temporarily, we hope, without any 
domestic means for launching either scien- 
tific or technological spacecraft. 

Man-in-space is an old dream which I 
exploited & science fiction (3) at a time 
when no one had thought of the new capa- 
bities we have seen in unmanned space- 
craft. The old dream of man-in-space, mag- 
nificently realized in Apollo, has been ex-- 
tended in the Shuttle, with an emphasis that 
has had disastrous consequences for our 
exploration and exploitation of space. 

Surely, the exploration of man's role in 
space is worthy of continued and intense 
investigation. The survivability of man-in- 
space, to which Banks and Black give no 
emphasis, calls for continued and intense 
investijption, but not at the cost of scientific 
and te&nological benefits which we know 
we could attain through unmanned space- 
&-if we had the resources to construct 
and launch them. 

JOHN R. PIERCE 
Center f&r Cmnputer Research 

in M& and A& and 
Department of Mwic, 

Stanfbrd Un&$y, 
Stanfbd, CA 94305 
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Neutrino Shield? 

M. Mitchell Waldrop (Research News, 1 
May, p. 523) quotes a theorist as saying that 
the neutrino flux alone tiom supernova 
1987A would have killed an "unprotected 
human" out to nearly a billion kilometers. I 
am curious about what sort of protection 
the theorist had in mind. Is this one of the 
theorists behind the Strategic Defense Ini- 
tiative? 

BILL MIXON 
Rwte 6, Bw 62C, 
Austin, TX 78737 

Em#um: In Constance Holden's article "Adjusting to 
an aging populationn (News & Comment, 15 May, p. 
772), Secrepy of Labor Wiam E. Br5k III is incor- 
rectly described as "Commerce Secretary. 

'~ot Binding 
Membranes 

N e w  MEMTESI" 
A Ideal for EUSA and other sen- 

sitive protein dot binding assays 
A NO quenching-NO back@- 

NO time consuming blocking 
steps 

A Hydmphilic, biochemically reac- 
tive membrane binds to amino 
group of proteins 

r 
(P 

A n f membrane m a 3 
insures no loss of data through 
b-~e Cf a 

N e w  MAC-25" & 
MAC-50" Capsules P, 

Lab scale, biochemically 
reactive affinity membrane cap- 
sules offer fast reproduceable 

8 rn 
separations a 
Combines the covalent binding 
found in gel affinity chroma- 
tography with the superior flow * 
rate qualities of mic-s (C 
membranes 
Bind ligands ranging in size 
from amino acids and haptens, 
to immunoglobulins and other 
macromolecules 

A MAC capsules can be stacked 
for affinity scale-up 

Fbr more information call: 
1-800-527-0433 

MEMTEK Am= 

Memtek Corporation 
28 Cook Street, BUlerica, MA 01821 

(617) 667-2828 
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Brinkmann homogenizers make the dihe 
-in 30 seconds. 

Rapid action preservela& Powerful, durable motorswork For more information:call 800-645-3051 
biological integrity. P&~,,~; harder...longer. in New York, 516-334-7500. Or write 
Brinkmannhomogenizerstake Brinkmann homogenizers use BrinkmannInstruments, Inc., Cantiagu~ 
advantage of mechanical heavy-duty,high-speed 700 Wand I Road,Westbury, NY 11590. 

c,_,_ shearing and cavitation to 1600Wmotorsfor hightorque and (In Canada: 416-675-7911;+~~w&spi uniform
T>2!?* !- long life.They reach speeds of up to 1 50 Galaxy Blvd., Rexdale, 
,$$ sample brea~downinonly 27,000 rpmto disintegratesamples Ont. M9W 4Y5) 
f;, :> 30 to 60seconds. This efficiently and effortlessly. 
1 sapidaction protectsyo1 Onesystem meetsall your 

- wmples from inactivation ' homogenizationneeds.
by heat generatedduring Brinkmann homogenizers handle
prulonged homogenization. samples from 0.5 mLto 25 Lwit" "' 

generators, two motors, and a 
i;? complete range of accessories. 

For information c i r c l e  reader s e r v i c e  number 221 
For a demonstrat ion c i r c l e  reader s e r v i c e  number 222 Shapingthe future. Brinkmann 
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The DependabilityYou 
Have Always 

n Known And 
Still 

[Count
On . 
Dr. Jam- J. 
Kelleher, 
Protes'soroP 
Micrclbiologyand 
lrnmu37010gy, 
Schoolof Medicine, 
Unlversltyof 
North Dakota. 
Rerco Freezer 
I9 years 
Continuous~ewics. 

REVCO quality and dependabilityarefound injust
abouteverylaboratory.Whenthefirstspecimensrequiredultra 
lowtemperaturesfor longterm safestorage, REVCOwas 
there. Designschangeastechnologyevolves, butthestandardisdependability-and REVCO will betherefor a longtlme to come. rn REWCO's newestdesigns
offer bothchestanduprightcabinetstyleswithsensibleinstrumentationand 
electroniccontrols. Isn'tyourwork deservingofthebest?Callusforadditional 
informationon our toll free number 1-800-252-7100. 

RHEEM 
MANUFACTURlNC COMPANY 
Sclentlffc ProductsDlvlslon 
Alken Rd., Rt. 1, Box 276 
Ashevllle, NC 28804 
(704)658-2711 

In Europe, Mldclle East and AfrICa -
confact: 

REVCO 
SCIENTIFICINTERNATIONAL 
EIO Polytemp Sclentlflc 
Koaftebaen I 0  
8624 TO Vltwelllngera IFRL) 
Phone:3140) 5157.5105 
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You can expect 
reproducible results - 
Use Taconic laboratory 
animals. 

Taconic . . .to be sure. 
Your research: carefully planned, meticulously exe- Pathogen Free, MPFTM. We confirm these findings 
cuted and extremely valuable. Today, biomedical by continually testing each animal colony for over 
research is becoming more and more competitive. forty pathogenic and opportunistic microorganisms. 
How can you be more careful, more effective? All this testing data is available to you, in Taconic's 
Specify Taconic laboratory mice and rats. When you Lab Rep0rts. 
do, you minimize the risk of compromising your You can expect reproducible results. Check out the 
painstaking research. The genetic and health pro- health profile of your laboratory mice and rats - 
files of Taconic's animals are fully documented. In then compare them to Taconic's. When you do. . . 
addition, we have the flexibility, accuracy and tech- you'll choose Taconic. 
nical expertise needed to meet your protocol require- Give Taconic a call at 518-537-6208 
ments. When you choose Taconic lab animals, you or write to Taconic, 33 Hover Avenue, 
get reproducible results - study after study. Germantown, NY 12526. 
With Taconic animals, you receive the benefits of 
the most comprehensive animal health monitoring 
program in the industry. Our animals are Murine 

Taconic 
Laboratory Animals and Servic 
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..@ ABOUT ANALYZING 
you- - --- You might be spreading your 

LO spreadsheet a little too thin. Or 
maybe you're starting from scratch. But if u're serious 
about data analysis, you're ready for SPS % C+"-a full 
software family that brings you eight high-powered ways 
to complete any data analysis task. 

Enter it. SPSS Data Entry II" is a fully integrated data 
entry, cleaning and editing tool. 

Analyze it. The SPSS/PC+ base package provides a 
powerful array of statistical and reporting procedures. 

Picture it. SPSS/PC+ Graph-in-the-Boxm featuring New 
England Software3 Graph-in-the-Box" offers full color 
"snapshot" graphics. 

Examine it. SPSWC+ Advanced Statistics" lets you 
get more serious with your data. 

Predict it. SPSWC+ Trends"-our latest option-is the 
complete time series analysis/forecasting tool. 

Table it. SPSWC+ Tables" produces presentation- 
ready tables instantly 

Chart it. SPSS/PC+ Graphics" featuring Microsof? 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping" featuring MAP-MASTER" 
creates maps where vast amounts of data can be sum- 
marized and presented in one, simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. While specially tailored customer 
support is available through the VAWE PLUS" plan. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For details, contact our Marketing 
Department. CALL 113121329-3319 

SPSSIPC+ runs on IBM PCIXTIAT's wlth hard dlsk. Contact SPSS Inc. for compatible mlcrocomputers. SPSSIPC+ . SPSS Data Entry II, SPSSIPC+ Graph-~n-the-Box, SPSS/PC+ Advanced Statistics 
SPSS/PC+ Tends, SPSS/PC+ Tables, SPSSIPC+ Graphics and SPSSIPC+ Mapping are trademarks of SPSS Inc. VALUE PLUS IS a trademark of SPSS Inc Chart and Microsoft are trademarks oi 
Mlcrosoft Corporation. MAP-MASTER is a trademark of Ashton-Tate. Graph-in-the-Box IS a trademark of New England Software Inc. Q 1987. SPSS Inc. 
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You never know when you'll 
need advice. 

On filtration. Transfer 
and immobilization of 

nucleic acids or proteins. Affinity 
membrane technology. Separation 
science. 

Talk to Schleicher & Schuell. 
Even if you've never used an S&S 
product. 

You see, you don't have to be 
an S&S"customer" to benefit from 
our expertise in the life sciences. 

Anyone with a question or 
comment is welcome to call us. 
With absolutely no strings attached. 
And talk to us about what interests 
us most - your work. 

Because our goal isn't just to 
sell products. 

It's to provide you with the 
tools you need to make your 
research produce better, more 
consistent results. 

Technical help, as close 
as your phone. 

S&Stechnical service reps are 
on the job, every working day, to 
provide one-to-one, toll-free assist-
ance with products and protocols. 

And they have a number 

And lab facilities in which pro-
tocols can be tested. 

Information and literature 
on the latest techniques 

and breakthroughs. 

With all of the literature we 
print, you'd think S&Swas a 
publishing company. 

Everything we offer is designed 
to keep you informed about what's 
happening in the industry, and 
at S&S. 

That includes the S&S 

revised protocols for "Southern" and 
"northern" transfers (a "western" 
transfer protocol is forthcoming). 
And data sheets on all major S&S 
products. 

And everything we publish is 
available - free. Simply by calling 
our customer service department, 

toll-free at 
1-800-245-4024. 

"Sequences" newsletter. Newly 

The SsS "Sequences" newsletter is read 
by over 20,000 people worldwide. And the 
SsS methods chart for "Southern" and 
"northern" transfers has been completely 
revised and updated by a panel of 
recognized experts in molecular biology. 
Call to receive your free copy. 

A full line of transfer and 
immobilizationproducts. 

1 of resources at their disposal. 
Including a database 

containing 25 years of 
protocols and research 
literature references 
- research using 
S&Sproducts. 

In 1963,S&SBAS5 NC" nitro-
cellulose paper was used 

\ for the first immobil-
ization of DNA*. 



ase necessary 
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rroducts prown through years of lab use. Call b r  k technical i n i c r r r r t m n t  
~ c a t b n s  concerning S&S products. 

Since then, BAS5 has become 
the media-ofchoice for transfer and 
immobilization of DNA, RNA, and 
proteins. 

This experience goes into our 
other transfer and immobilization 
membranes. 

Nytran* positively charged 
nylon membrane, S&S uncharged 
nylon membrane, S&S glass fiber 
filters, plus Transa-bind* covalent 
binding and ion-exchange 
membranes. 

Look to S&S for all of your 
general separation 

science needs. 

Because research does not live 
by transfer and immobilization 
alone, we make a whole range of 
filtration and life science research 
products. 

S&S papers and membranes 
have a range of applications - from 
tissue typing to radiation monitoring 
to pH measurement. 

Plus S&S surface-activated and 
derivatized media are used widely 
for clinical body fluid specimen col- 
lection and immobilization. And are 
a critical component in many clini- 
cal test kits and devices. 

Research and development 
to make your life easier. 

Like you, we're always in the 
lab. Improving protocols. Develop 
ing new membranes and devices. 

Some of our latest developments 
may change the way you work. 

Like the new S&S cell harvester 
which can process 20 Swell plates in 
the time that it once took to do one. 

Other S&S developments have 
changed the way the world lives. 

S&S "903 specimen collection 
paper has been used to screen 
every child born in the U.S. during 
the last 20 years for inborn meta- 
bolic disorders. 

Another example, a joint re- 
search project with a major pharma- 

ceutical company resulted in a new 
way of testing for antibodies. Our 

I contribution: a customized mem- 
brane that made affinity to specific 
antigens possible. 

Working with companies to 
develop new and innovative 
customized products is a continuing 
goal at S&S. 

Talk to us. 

We want to hear from you. We 
welcome your comments and ques- 
tions. Write to Schleicher & Schuell, 
Inc., Keene, NH 03431. Or call us 
at 1-800.2454024. 

You won't have to buy a single 
S&S product to tap our 60 years of 
experience. Or to receive a product 

Schleicher a Schuell 

Beiore an S&S product mches your lab, it 
has to measure up in ours. S&S scientkts 
work in coopemtion with a number of 
uniwrsity labs a m the county 

sample and a piece of literature. Or 
talk to us about your current 
project. 

Of course, we'd like you to buy 
our products. 

And after talking to us, you just 
might feel the same way. 

Keene, NH 0343 1 800-245-4024 603-352-381 0 
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See us at booth X's 524 and 526 at the ASBC Show. 



- L L L  ---
I -
/ . .V"..A qF , % -4 

\ -2

la \<3W \.Lq,* f&,'@: Ld- '2,,t ;ns'urate. Very Smart. IF ./(- ,%%,?; 
But ADAPTABILITY Really Makes r@ '1' 8 I 

. 
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le@f"fi'm 
In Bioresearchand Clinical 

F9. Diagnostics
-+% 
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accuracy, whether you're using =2P labels for 
bioresearch or 32P/q2Yfor diagnostic testinr 
B a s t  RIA Processing: 10 independent 
ietectors, 60 stored assay protocols, 

and a sample handler that holds 1000 
tubes provideconstant RlAllRMAout-
put, with real-timeand Ions-term 
ixpert-QC~monitoring, Cokptetely 
automatia Gompleteiy reliable 
InoreasedOrdeleare Rfflclenw: 10 
detectors allow counting time of all 
samples to be axtended, to radiwlly 
inerea8e detection efficiency without 
extending tatel counting time. 
Adaptable to Many Tertt; 
Adcumto in All. Far mutine 
mdloassay anatysb of 1a81, *'Go,or 
"Cr. krr meeptor binding. For 
quick STAT countlng crf end-
labelin$, nick tmnslutkn, and 
hybridization assays. It%accurate- on target - with continuous 
calibration, self normalization, 
and instrument performance 
assessment programs that 
eliminate most lab problsma 
Permanently. Cobra styk It wen 
warns of impending pmblems 
The Cobra. It's not all things for 
all professlanals. . . 
but it's the most - b r  the best. 

A Conberm Company I 



Introducingthe Antibody 
FactoryThat Produces 
Over 500 mg MAblLlday 
SimpleBench-Top PerfusionSystemAny LabCan Afford 
One of the most exciting developments ever achieved in our cell 
culture lab is the Monoclonal Antibody Factory. This continuous 
bench-top perfusion system propagates large numbers of shear-
sensitive mouse-mouse hybridoma cells, producing 27 times the 
antibody concentration attained in batch culture.1 Centerpieceof the MAb Factory is the CelliGenrM,a microproces- I 

I
sor-contrdled cell culture bioreactor designedfor bothanchorage-
dependent and suspension cultures. 

Call or write today for complete information.New BrunswlckScl-
entific Co., Inc., Cell Culture Department, PO. Box 4005, Edison, 
NJ 08818-4005. (201) 287-1200. 

1 1-800-631-5417(8 am-8 pmEST) I 
NEW BRUNSWICKSCIENTIFIC 
At NBS Advanced Technology is a Way of Life 

I 
F o r  i n f o r m a t i o n  C i r c l e  R e a d e r  S e r v i c e  No. 299 

To h a v e  A p p l i c a t i o n s  E n g i n e e r  C a l l , C i r c l e  R e a d e r  S e r v i c e  No. 300 

IActivated MediaIsolates I 
20 mgof IgGinMinutes 
A unique microporous sheet with covalently-crosslinkedprotein A 
isolatesup to 20 mg of mouse lgG2aper application.Elutionproce-
dure yields biologicallyactive product. Samples can be introduced 
to the mediavia a pumpor a syringe. Flow-throughdisc is available 
ina 50mmdiameter.The material isextremelyhydrophilic,non-com-
pressibleand reusable.A prederivatizedform suitable for the cova-
lent linkaoeof other biolwicallv active oroteins is also available. 

New El;unswick ~c ien i i f icCO., lnc.', PO. Box 4005, Edison, NJ 
088184005, (201)287-1200. 

1 JJ, 1-800-631-5417(8 am-a pmEST) I 
NEW BRUNSWICKSCIENTIFIC 
At NBS Advanced Technology1s a Way of Llfe 

I 
F o r  i n f o r m a t i o n  C i r c l e  R e a d e r  S e r v i c e  No.  303 

T o  h a v e  A p p l i c a t i o n s  E n g i n e e r  C a l l ,  C i r c l e  R e a d e r  S e r v i c e  No.  304 

BioFlo 11. ..rushes Cell 
Density to New Heights I

Only BioFlo II,the advanced 
bench-top fermentor from 
NBS,givesyou an OTR of 350 
mM OzlUhr-resulting inex-
tra-high cell density cultures 
without supplemental oxy 
gen or vessel pressure. This 
value is 50% greater than any 
other comparable fermentor 
can provide. 

Versatile deslon for all

Imicrobial feniientations 
Precise control of temoera- I

I
ture, agitation. nutrient addi-
tion, pH and D.O. is achieved 
through advanced rnicropro-
cessor regulation. Control 
capabilitiesare alsoprovided 
for air flow, antifoam and 
level. Three interchangeable 
vessels (1.25, 2.5 and 5-liter 
workingvolumes) are offered 
for batch and continuouscul-
ture. 

I B~oFloI I  is a complete system fully equipped with a jacketed 
dishedbase, inlet and outlet aseptic filters, exhaustgas condenser, 
sterile sampler and four metering pumps. Eventheelearodes are 
included!

I
.~ 

New Brunrnnick Scientific Co., 
08818-4005. (201)287-1200. 

Inc., PO. BIx 4005, Edison, NJ 
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NtW BKUNSWICKSLIENI ,.., 
At NBS Advanced Technology is a Way of Life 

F o r  i n f o r m a t i o n  C i r c l e  R e a d e r  S e r v i c e  No.  301 
T o  h a v e  A p p l i c a t i o n s  E n g i n e e r  C a l l , C i r c l e  R e a d e r  S e r v i c e  No.  302 

IMaximizethe Yield of
I ImmobilizedAntibodies 

AFC MediumTM,an activated crosslinked agarose (4%), uses a 
gentle coupling chemistry to maximize the l~nkageof biologically 
active ligand. Moreover,coupling is fast (lessthan 2 hours)and can 
be performed between pH 3 and 10without subsequent leakageof 
ligand.UsedwithAFC ElutionBuffer.subsequenthighyields of final 
product and a long media life are obtainable.Affinity support is eco-
nomical, sterilizable, has highcapacity and isstable at roomtemper-
ature. Available for analyticaland PI 

New Brunswick Scientific Co., I 
08818-4005.(201) 287-1200. 

.eparative p 
Inc., P.O. Bc 
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rocedures. 
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-
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Have you ever had an idea that could 
change the world, only to have someone 
else beat you to it? After months of 
pmtakmg research, there's nothmg 
more frustratmg than reinventing the 
wheel.Agm. 

DIALOGeis the o n h e  informa- 
tion system that can give you a flying 
head start on your competition.Dia;log 

goes right to the source,with 10to 15 already exist, you'd just have to Invent it. 

years of data on every subject, from To find out about Dialog no^: call 

aerospace to zoology. Even d you're 800-3-DIALOG. Or write: Dialog, Dept. 31, 

in a speciahzed area of research, you 3460 Hillview Ave., Palo Alto, CA 94304. 

never laow when you'll need some- 

thmg from another held. With Dialog, 

it's all avdable instantly. D l ( 7 C 1 3 G B I N F o R M A T I o N  SERVICES INC 


AnyOne can learn to use Dialog, A SUBSIDIARY OF LOCKHEED CORP 

too.In fact, Dialog IS so useful If it didn't The world's largest onl~ne knowledgebank 

Guesswhodidn't 
use Dialog. 



waysouth Also in Rockvilte Centre, N N Hornsb~ Australia; Vienna, Chemical 7474 H ~ ~ & , ~ ~ ~  
Richmond, CA 94804 Austria; Mississauga, Canada; Wafford, England; Munich, 

Division (415) 232-7000 Germany; Milan, Italy; Tokyo, Japan; Utrecht, The Nether- 

800-4-BIO-RAD lands; and Glattbrugg, Switzerland. 
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100% RECOVERII: 
100% OF THE TIME...AU7UMTK=ALLX 

SPEEDVAC A s o m 
SpeedVac A160 for biochemical labs requiring I 

versatility and prec~sion PLUS the consistency, 
product~vlty and slmpllc~ty of automation. All In a 
compact bench-top concentrator. 

PROTECTS VALUABLE SAMPLES 
Automatic sequencing concentrates up to 

100 samples simultaneously and identically, run 
after run Eliminates variants and sample loss. 
Processes samples at optimum temperature for 
pre-set dryness, rapid concentration and con- 
slstent results 

UNLlMmD VERSATlLrrY 
W~de cholce of rotors for broadest range of 

applications for both aqueous and organic 
solvents Greater reproducibility, accuracy, and 
senslt~vlty for HPLC, GCIMS, and immunoassay 
test 

Where space IS limited, and efficiency and 
consistency are required, SpeedVac is the 
answer. 
Savant Instruments, Inc , 
110-103 BI-County Boulevard, 
Farm~ngdale, NY 11735 
(516) 249-4600 1-800-634-8886 

SAVANT -. ? -  .. .*", d- 
' . ', ..',I ( +  * 
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DIVIIXE and CCm 

With The New 
Packard 

-Carb- 2200CA 

utomatic Instrument P e r f o m t a n c e W ~ e n t ,and Self-
NarmaIition and Calibration, not only solve the pro-

A CafiberroCompany 
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Look what we've done to simplify peptide syn-
thesis. For the first time we've brought together 
in one instrument the long awaited features of 
full automation, mild chemistry and continuous 
flow synthesis to offer you the most advanced 
peptide synthesiser ever developed - the LKB 
Biolynx 4170. 

All the drawbacks inherent in conventional 
t-Boc peptide synthesisers have now been 
overcome by the Biolynx which incorporates 
Fmoc polyamide active ester chemistry, already 
recognised for its mild reaction conditions 
(no HFrequired),versatility in providing a choice 
of resin linking agents, and for the high 
purity of the peptide synthesised. Furthermore, 
the use of active esters eliminates the need to 
change solvents during synthesis and carry out 
'in situ' preparation of symmetrical anhydrides. 

The unique polyamide resin has also allowed 
us to use a continuous flow methodology to facili-
tate total automation of synthesis thereby 
enabling the Biolynx to operate completely un-
attended to produce up to three peptide analogues 
simultaneously. Moreover, the combination of 
computer control and constant on-line monitor-
ing provides reassurance that the synthesis is 
proceeding satisfactorily. 

Peptide synthesis from LKB: it's pure and 
simple. Contact your local LKB representative 
for further details of the above system or the 
Biolynx 4175,our alternative, lower cost model. 
And don't forget that the Biolynx system is fully 
backed up by high quality reagents, solvents and 
solid phase supports. 

I 
I 
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Vmax" introduces kinetics to ELISk 

l h  systems in one. 
The newVmax Kinetic Microplate 

Reader reads all 96 wells in as few as 5 
seconds.The result: a new level of 
throughput in endpoint analysis; and the 
ability to accurately monitor the initial 
linear portion of enzyme reactions for 
kinetic measurements. 

More than a matter of speed. 
Vmax meets the stringent instru- 

mentation requirements of solid-phase 
enzyme kinetics. For excellent prea- 
sion in ELISA, the unique AUTOMIX 
function mixes the contents of each we1 
between readings. Because enzyme 
reactions are temperature-dependent, 
Vmax has an isothermal reading - 
chamber. Further- 
more, onboard 
microprocessors 
compute reaction 
rates automatically AV~DWXW m~xo. 

Expand your microassay 
capabilities. 

I I Enzyme kinetics extends the usable 
dynamic range of ELISA on any micro- 
plate: fbm very low level enzvme acti- 

With ~maxy there is le&need for'mul- 
tiple dilutions. Different assays can be 
performed on the same microplate. 

For computational and data man- 
agement requirements, the optional 
SOFTmax' is a comr>rehensive.vet eaw- 

, s 4" 
r I 

Molecular 
Devices 

Molecular Devices Corporation 
3180 Porter Drive 
Palo Alto. CA 94304 
(415) 49&0166 
(800) 635-5577 
(800) 635-5588 (within California) 

to-use software package desiced foiJ 
IBM' and many IBM?compatible micro- 
computers. SOFTmax also controls 
Wax, providing yet another level of 
convenience and versatility 

Introduce Vinax to your lab. 
Whether you want to improve 

throughput of your endpoint analysis, 
or explore the new capabilities of 
solid-phase and liquid-phase enzyme 
kinetics in 96-well plates, contact 
Molecular Devices. Send for a copy of 
our new Application Note, Kinetic 
A n a m  for EWSA Using the Wnux We 
will also tell you about the special k e  
trial program. 
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August 913,1987 
Sen Diego, California 

Fiml 

Symposium 

ofthe 

Protein 

Society 

Flnt Symposium 
American Protein Chemists 
September, 1985 
San Diego. C a l i i i  
Second Symposium 
The Protein Society 
August 9-13,1987 

The Proteln Society 
A scholarly society of scientists 
interested in the structure and func- 
tion of proteins. The purpose of the 
society is fundamental; to foster 
discussion and interaa'on among 
scientists interested in all aspects of 
protein structure and function. The 
society already has over 700 mem- 
bers covering a broad spectrum of 
the different disciplines bearing on 
protein structure and function. 

Interaction among many types of 
investigators utilizing the myriad of 
approaches and techniques to 
probe protein molecules is e=enti al. 
The Protein Society ensures these 
interactions will occur by providing 
regular opportunities for protein sci- 
entists to meet and exchange ideas 
and findings. 

Full Membership 
Individuals holding a doctoral degree 
or equivalent experience with a dem- 
onstrated interest in the structure 
and function of proteins. $50, Zyrs. 
Associate Membership 
Individuals with an interest in pro- 
teins not qualifying for full mem- 
bership. $25,2 yyrs 
Corporate ~etibership 
CommerciaVlndustrial companies in- 
terested in fostering a synergistic 
involvement of industry in protein 
chemistry. $1500,2yrs. 

The Second Symposiun+ 
San Diego, August 913,1987 
The first biannual symposium of the 
Protein Society. 

Locatlon 
The second San Diego symposium 
is the first opportunity for the mem- 
bership of the Protein Society to 
meet and interact. The program of 
this first meeting is designed to at- 
tract a variety of individuals repre- 
senting all the differing aspects of 
protein research. 

Circle No. 293 

The program committee under the 
chairmanship of Professor Jack 
Richards of CalTech is made up of 
expertise in all disciplines of protein 
structure and function enforcing the 
purpose of the Protein Society. 

The symposium program is made up 
of plenary sessions focusing on ma- 
jor impact topics of general interest. 

Dr. Eisenberg of UCLA and Dr. 
Huber of the Max Planck Institute will 
open the meeting. The meeting will 
close with plenary lectures from Dr. 
Wiirtrich of ETH, Zurich and Dr. 
Hood of CalTech. 

To facilitate interaction among 
protein chemists from all aspects of 
the science, the remainder of the 
program is given over to minisyrn- 
posia and poster presentations on 
the following topics: 

Session Topks and invited 
Speakers for San Diego '87 
1. 3D Structure: Theory Folding 

and Dynamics. 
(Baldwin, Goddard, Rose) 

2. MicmAnalytical Strategies: 
Structural Analysis and Micro 
Purification. 
(Simpson, Kent, Beiman) 

3. Protein Kinases: Biological 
Control of Protein Function. 
(Walsh, Ullrich) 

4. Proteiflucleic Acid 
Interactions. 
(Altman, McPherson) 

5. Studies with Synthetic Peptides 
and Proteins. 
(Kaiser, Degrado, Lemer, 
Richards) 

6. Photoreceptors as Signal 
Transducers. 
(Khorana, Zucker ) 

7. Expression, Processing and 
Secretion. 
(Varshavsky, Beckwith, Wwer)  

8. Mutagenic Studies of Protein 
Function: Design and Selection. 
(Schimmel, Shortle, Winters) 

9. New Developments in 
Instrumentation, Chemicals and 
Accessories for the Protein 
Chemistry Lab. 

on Readers' Service Card 

Stein and Moore Award and 
Symposium 
Part of the program will be used to 
honor the recipient of the first Stein 
and Moore award in the form of a half 
day symposium. The subject and 
the speakers taking part will be 
selected by the recipient of the a- 
ward. Announcement of the award- 
ee and the subject to be presented 
will be made in the spring of 1987. 
The award, to be presented bian- 
nually by the Protein Society will re- 
cognize significant achievement in 
protein research. In addition to the 
symposium, the awardee will receive 
$5000 and a commemorative plaque 
presented at a banquet which will 
feature Dan Koshland as an after 
dinner speaker. 

Sample Workshop 
All registrants will be invited to 
participate in a workshop designed 
to demonstrate the variety of mod- 
ern techniques available for the stu- 
dy of protein structure and function. 

Scientific ExhiMtlon 
Leading manufacturers of scientific 
instrumentation and techniques rele- 
vant to protein research will be rep- 
resented. 

Symposium Registration 
$275-Full Members 
$1 5 0 - M a t e  Mernbers 
$330-+on Members 
$1 8O-Students 

Svm~osium Announcement 
a& ;Cali for Papers went out 
January '87 
If you are interested in becoming a 
member of the Protein Society or 
attending the San Diego Sympo- 
sium of the Protein Society, please 
circle the appropriate number on the 
reader information card, or contact 
the Protein Society directly: 

The Rotein Society 
Shirley E. Schlessinger 
Symposium Manager 
400 E. Randolph, Suite 105 
Chicago, Illinois 60601 
(31 2) 527-201 1 
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Separation of lambda fragments by RFE on Separation of lambda fragments by RFE on 
the SE 600. The 3.0 mm thick, 1% agarose gel the SE 250. The 1.5 mm thick, 1% agarose gel 
was run at 300V for 6 hours at 15°C in 0.5X TBE. was run at 250V for 45 minutes in 0.5X TBE. For-
Forward pulse time was ramped from 150 to ward pulse time was ramped from 66 to 215 msec; 
690 msec; reverse pulse from 50 to 230 msec. reverse pulse from 22 to 72 msec. 
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n, alra is PI~H for you 
wtlh a Hoqtack walk4 room 

Hotpack custom controlled environment walk-in rooms 
can be whatever you want them to be. Program a wintry 
blast, desert or a rain forest depending on your scientific 
requirements. No one else offers as much experience 
with environmental rooms. You're in control. Call. Hotpack 
today for your FREE literature packet. 

Hotpack works ... with you... direct. Custom systems? Modifications? 
We'll engineer to your needs. Call us tdl free 

or 21 5824-1 700 in Pennsylvania 

10940 Dutton Rd. Philadelphia, HofPZlck C O ~ P O ~ ~ ~ ~ O ~  PA 19154 Telex 685-1 197 

For Sales Rep To Call  C i rc le  Reader Service No. 309 
For L i terature  Circ le  Reader Service No. 310 

F'ree your lab 
from dependence on 
fetal bovine serum. 

Call GIBCO today. 
Our technical specialists 
can discuss alternatives 

and help you decide 
which is best for you. 

Tech-LineTM: (800) 828-6613 
In New York state: (800) 462-2555 

Life Technologies, Inc. 
3175 Staley Road 

Grand Island, New York 14072 
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lmunocyfometry

Systems hadone 

disthct advantale 

overthecompetition: 

Superiorproducts. 




~fthe current hematoloi ~ndflow 
cytometry product lines, inclu " the 
customer service business, of ortho 
Diagnostic Systems, lnc., a sui 
of Johnson &Johnson-



* 
The GAS-100. 
With the addi-
tion of Cell

service organization the largest se/ecfia,of Ana lm sys-
that is fivetimes larger C"Cc ready-to-use mono- tems, Becton 
than before. clonal reagents for analysis of human 

1 
T JDickinsonnow offers pathologists 

leucocyt~~and fissues. quantitativeimage analysis capabilit)!
Current Ortho hematologyand 

flow cytometry userswill benefit, 
too. You will have ready access to lmmunocytometrySystems, now BecHNI Dickinson 
the products and technological has aU your cell analysisneeds l m m u m @  W ? ~ S  
leadership of Becto d-from ready-to-use RO. Box 7375 
will also receive co ts, instrumentation, and MountainView, CA 94039 
from professionalswho know your ide ,,en*mrat*',
instruments, applications, and ser-
vice needs. 

8-9440 Erembodegem1 Belgium
Forthose of you who are not er: Tel 053,787830

yet our customers, 
one company,Be 

I 
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+ ., Howto~rocessdocuments 

iou're c reamlong,complexd&ents, 
you often have to p m s s  much more. 
Graphics,equations,columns,tables,etc. 

Lotus Manuscript" isa completedocu-
ment creation system that canhandle 
documentsfrom 1to 800pages. Manu-
scriptcanmix textand graphics on the 
same page, graphicsfrom LoM 1-2-T 

345-1043 ask forSymphony"and FreelanceeHus.It can 
alsoimport spreadsheetsand charts,plus 
diagram and m e d  images. 
' + With our Integrated Outliner you can ' Also, Manuscript automatically 
collapse a documentto navigate the and generates math equationsas 
outline, or move any size section with asGreek symbols,diacritical 
just a few keystrokes. andbrackets. 

You canglobally formatan entireMan- Ourpowerful Print 
uscript document, or formatby sections. 

Manuscript's DocumentCompare 
featurehghlights changesbetween 
revisions for foolproof proof-~ading. 

01987LotusDevelo~mentComoratm All &ts reserved Lotus, 1-2-3,Symphony and Freelanee areregwteredtrademarhand Lotus ManUgenpt lsa trademarkofLotus DevelopmentCorpomtlon 
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Biotechnology Products from 
Chemical Dynamics Corporation 

r Molecular Biology r Immunology -, 
8 Restriction Enzymes 

Modifying Enzymes 
Thioredoxin for in vitro refolding of 
recombinant proteins 

Protein A 
Immobilized Protein A 
Crystalline Avidin 
EIA Conjugation Reagents 

r Cell Biology -1 r Separation Technology -, 
8 Buffers 
8 Culture Media 

NucleogenB Columns 
ZetaChr6mB Ion Exchange Devices 
Avid-GelT" Affinity Chromatography Gel 

Please call or write for the 
Special Biotechnology Issue Chemical Dynamics - - 
of Chemaloa@ Hi-Lites. C O R P O R A T I O N  " 

P.O. Box 395,3001 Hadley Road, South Plainfield, NJ 07080 

See us at A.S.B.C. Meeting, Philadelphia (201) 7SMm0 ' 21g884 ICDCS) 
To order call toll freh: 800-CHEMLOG 

June 8-11 Booth 779 800-243-8585 (in ~ e w  Jemevl 
Circle No. 298 on ~eaderi '  Service 

COMPETE? 
Arthur D. Little's 
international consulting 
team of research and 
management professionals 
gives you the competitive edge. 

Biotechnology 
Research & Consulting 

Call us today to help you 
meet the challenge of biotechnology. 

Ah Arthur D. Little, Inc. 
Acorn Park Cambridge. Massachusetts 617 864-5770 



lmage ~ l f fe re ic lng f o ~ ~ o r p h o m e t r ~ c  Analysls 

The Software Standard 
for PC Based 

lmage Processing 

Endorsed by all Major 
Imaging Hardware 

Manufacturers 

Histogram Equallzatlon and Hlgh Pass Fllterlng 
for Reconnaissance photos TO learn more about how YOU 

can solve advanced imaging 
problems on your microcomputer, 

cal I, (800) 426-HALO. 

media cybernetics 
8484 Georgia Avenue 

Silver Spring, Maryland 20910 
(800) 426-HALO, (301) 4953305 

Telex 322014 

Irfinro.1 
IrnagePm and HALO are registered trademarks of 

Media Cybernetics, Inc. 
Areaof Interest Scallng for Military Intelligence Contrast Enhancement and Non-Convolution 

Fllterlng for Photo lnterpretatlon 

'4h 
M 

rlHiEZKKXf  

Llne Proflles for DNA Binding Analysls 

mx,, 
Cornposlte lmage of Vldeo Frames for Cell Study Annotated Cornpos~te of Su~e~llance Sequence 

J 
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FTS Laboratorv 

models - provide superior corrosion re-. 
sistance even if water is the main vapor 
you're trapping. For better trapping of 
low freezing-point vapors, we offer a 
bench-top system with condenser tem- 
perature to -90°C or lower. 

t/ Freeze-Dryers - 
Engineered for 
Results. 1 

Technology th&s constantly 
evolving to meet your needs 

FTS leads the industry in laboratory 
freeze-dryer technology because we work 
closely with customers and understand 
your changing requirements. We con- 
tinually improve and upgrade our freeze- 
dryer line to bring you the most advanced 
systems available. 

~ l l c 8 d h s t ~ q r n l Y  
FTS lyophilizers deliver the high- 

quality, repeatable performance you need 
for your most demanding laboratory 
appkcatbm. 

Our titanium condensers - standard 
on floor models and optional on bench-top 

Advanced helical condenser acts as baffle, increases 
cold surface areas as freezedry run progresses. 

z:i:t8 
Maxi-Drym 
-with the 
shortest 
vapor path m 
freeze-drying 

Mix-and-match components 
maximize efficiency 

To maximize efficiency, all FTS 
freeze-dryer systems are available as 
separate components. You can mix and 
match refrigeration, vacuum and product 
addition components. And, you can count 
on our trained, experienced representa- 
tives to help you put together a system 
just right for your application needs. 

Dura-Drym condenser with Dura-Stopm tray dryer 
-production-size performance in a laboratory-size 
hay dryer. 

In bench-top units, choose between 
stainless steel (for organic solvents), 
acrylic (for inorganic acids) or Teflon (for 
the greatest corrosion resistance) mani- 
folds Stoppering and non-stoppering tray 
systems are available down to -40°C or 
-50°C, with compatible condenser 
modules available down to -84OC. 

A full line of accessories and instru- 
mentation add to the efficiency of your 
freeze-dryer system. 

Dedgned to make your 
job easier 

Every feature of our freeze-dryers is 
designed to make your job easier. Mani- 
fold bench-top models feature easily ac- 
cessible ports for addition of flaskware 
without restrictive adapters. To facilitate 
stoppering and reduce contamination, 
our stoppering units use efficient electro- 
mechanical stoppering rather than leak- 
prone air-bladders. 

Taper-lock trays with wedge-shaped 
side rails, forced fluid shelf design and 
optional removable bottom trays combine 
to maximize heat transfer on tray units. 

FTS freeze-dryers are also easy to 
operate and maintain. Digital control and 
indication are standard on tray dryers. 

FTS freeze-dryers are available on 
GSA contract. 

To learn more about how FTS freeze- 
drying systems can help further your 
research, CALL TOLL-FREE 1-800- 
251-1531 (Except New York State). 

Fl 
SYSTEMS 

Systems 
Engineered F ~ S  Systems, ~nc. 

for P.O. Box 158, Stone Ridge, NY 
Result& 12484-0158 914-687-7664 

TWX-510-247-0547 
FAX-914-687-7481 

Circle No. 200 on Readers' Service Card 



NAVIGATIMG 

FOR 


SCIENCE, VOL. 236 




To help find your way through the often uncharted seas of protein 
purification, Pharmacia presents a powerful combination: FPLCm 
and PhastSystem:" Their combined effect in your laboratory is 
more than ordinary research 
equipment. It's an explorer's 
dream! Why? 

Navigation. PhastSystem 
characterizes your sample fast: 
high resolution SDS-PAGE or 
IEF in 30 minutes, coomassie 
staining in 30 minutes. Use 
PhastSystem first to learn the 
electrophoretic characteristics 
of your sample. Speed is what 
makes PhastSystem a perfect 
navigational aid for charting 
the course and monitoring the 
progress of protein separa- 
tions. Then turn to FPLC with 
optimal conditions in hand. The 
speed, resolution and biological recovery of FPLC is maximized 
by the information gained from each previous electrophoretic 
step. Use PhastSystem at each stage of your chromatographic 
journey, gathering more information after each separation step. 
After the separations, a final purity check will assure you that 
you've arrived. 

With FPLC and PhastSystem, you save time at each high res- 
olution chromatographic and electrophoretic step. By selecting the 
right course for your separa- 
tion, you'll never drift around . L 

in a sea of possible separation 
conditions. 

Set your sails for suc- 
cess. Plot a course for your 
Pharmacia representative 
today. 

Pharmacia products will be on display at the ASBC Meeting - Booths 361, 363, 365, 367, 369, 460, 462, 464, 466, 468 

Pharrnacia 
Laboratory Separation Division 
Piscataway, New Jersey 08854 
Information: (800) 526-3618 

In NJ: (201) 457-8000 
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I .MEMBER OF THE TknM 

SOFTWARE & HARDWARE 
for the 

MOLECULAR BIOLOGY 
from 

ATORY 

IDNASTAR 
45 Programs, Hundreds of Functions. 

INCLUDING: DNA and protein sequence alignment " comparison inclu 
DOTPLOT format " pattern searching by site matrix " restriction map constru 
from fragment digests " probe design ** DNA bending in stereo " protein struc 
predictions with hydrophobic moment ** RFLP analysis ** automatic or intera 
sequencing project assembly with full editing " alternate genetic c 
region prediction "'open reading frames " translation " loop analys 
editing *' amino acid hydrophobicityand titration curves ** and much n 
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ction 
zture 
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)ding 
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odes " cc 
;is " sequ 
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3F-PIR c 
arches ir 

Fast! Full text search of GenBankB and NBF 
seconds. Site and Lipman-Pearson homolgy se 

jatabases In 
I minutes. 

Plottedgraphics on any dot matrix or laser print(?r. 

arket - rThe most convenient user in1 
commands to remember! 
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?ring sec 
!Is with 
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full edi 

and 
ting 

The SEQ-EASY IITM,our digitizerltalker for entc 
measuring fragment sizes directly from ge
capability, includes a complete keyboard. 

END 
ustomer service. 

. . .  

Packages designed for your lab. Unpa~ 

Distributed on LASER GENE^^ CD-ROM, cartridae taoe, or diskette.-
etworksFor IBM PCIXTIAT and compa 

Call us for a demonstration. 
tibles. N supporte 

:,Or 560, 1'1. 5lCv 5 i ? u  60a; 
&il lDee IIU~T"IIIZ::B"~TU~ThI6XC 
x i r i  re? T'h:I'I"IXXJ 
>2!8 sea' 7 r h : ~ ~ 7 : 7 ~ ~ ~ : : T K ~ T ? h Y X T h T ~ C ~ : X A Z T ~ ? ~ T \ h C ~ C ~ " G & ~ C G E C X - G 7 ~ K  
y , , ,  seQ .,.....T..,..... .:T..L...>7YG.XX".,......b.. Gjh 

, 3 : -7 :I:IX:'IC~1:-ITi?l:~'~XUVUUVU?T11ii71iI~CCCXXilTGIG7 
I,!j P G  U. .....> ..i7*.h..Sr&rG1Pj. 

DNA 
Link nouse 
565-569 Chiswick Hig 
London W4 3AY EN( 
(UK) 01-994-0619 

DNASTAR, Inc. 
901 UniversityAve. 

Madison WI 53705 US 
(608) 233-55; 

SEQMAN 
h Rd. 
SLAND 
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Meet the MilliGen 9000 Series. The faster routeto purer peptides. real-timemonitorof system perfor-
P- s-:y$ Nowyou can realizeall the advan- MilliGenls combinationof straight- mance. An integral IBMcompatible 
%@f4 5~. +agesof the latest Fmoc synthesis forward, reliableWatersTMfluidics 
?@&4%d*y ,, hdi, methodscoupledwith the convenience and innovativecontinuousflow 

b 8 . *;:xa+:',Brr* of programmableautomation.At a methodologydelivers highyields 
pricethat puts peptidesynthesiswithin highqualitycrude peptides. Forst 
the reachof eventhesmaller facility. dard protocols, total cycle times a ete documentationof 

optimizedF~~~ simprk lessthan an hour,and no double 
synthesisand eliminates HF. Incon- is required* Post-synthesi iGen instrumentthat 

use a mildorthogonal protecting All of our modular hardware 
scheme. Preactivatedamino acid 

To find out more, circlethe 



Creative biotechfrom Eurogenetics 
Based in Tessenderlo, Belgium, the company exists to develop ,and market diagnostic products. It providesa link between 
universities and industry to promote specifically European 
research projects. 
Eurogeneticsis a labelof quality inthe biotechnologyand 
clinical laboratory market. A 

Now, Eurogenetics Bio-link program offers an integrated 
range d'lHadmts dor immunoassay : hardware, softwafe , 

Hardware: 
The Euroreader microtiterplate -
reader is desiined for ease of UL, 
sDeed and Rexibilii. 1 

E l i i  Aid is a software package for6 data reduction and analvsis in the I 
immunodiignostic labor$tory.
Especially written for the Euroreader, 
it let the user concentrate on the lab 
work, the quality control and the 
resultintwpretationwithout worrying 
about the datahandling. 
It atlows in W t h  uualitV control I 

CREAfM BIOTECH. 

Eurogenetics n.v. 
lndustriepark 24 
lndustriezoneWest 
3980 Tessenderlo/Belgium
Tel. 013/66.88.30
Telex 39112 eurgen b 

Eurogenetics ltalia s.r.1. 
Corso Viorio Emanuele II n.52 
10123 Torino 
Tel. (011)561.20.60
Telefax (011)54.12.48 

D 
' LINK 

mbl'iof curve-fitting, rnethdds 
adaptable to all assay types. 

Elisa reagents: 

I
EUSAassays onmicrotiterstripsallow 
a flexible rapid coverage of the main 
diagnostic tests m the clinical labom-
tory, in a non isotopic way.
-CMV - LH 
- TOXO -,FSH 
- CRF. HCG 

1 
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tocol for the novel, time-saving 
methylene bluestaining technique 
shown above. 

Divisionof MILLIPORE 

+ IW? M~ll~pweCo~mr.~1onIBM oo reqmsterdtrodemarkol IBMCorporahon Circle No. 212 on Readers' Service Card 
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mom SDS-PAGE to microsequenator: 
The direct route for protein transfer. 

The problem. the range of 70 to 100%. 
Often, biologically active even for high molecular 
proteins of interest to a weight proteins (100K 
researcher are available in to 200K daltons). 
very limited quantities. 
While the sensitivity of Superior for 
the gas-phase sequenator microse~uendng. 
has pushed the detection . The activated Whatman 
limit to as low as 10-20 glass microfibre filter 
pmol, isolation of such paper provides high initial 
amounts of proteins in a yields and increased step- 
form suitable for sequenc- wise yie1ds.h a result, 
ing remains a challenge. dramatically extended 

sequence determinations 
A solution. are possible. Based on 
Aebersold et al! developed theoretical calculations, 
a method involving the for example, for 20 pmol of 
direct electrophoretic protein and a detection 
transfer of proteins and limit of 2 pmol, 33 resi- 
cleavage fragments onto dues can be determined 
activat"ed W6atman GF/C or GF/F glass microfibre 
filter papecThe activated Whatman paper also 
acts as a support during the sequencing.The 
result: high yield and superior microsequencing 
characteristics. 

Versatile. High rec-. 
The authors reported the successful application 
of the method to avariety of proteins and peptides 
isolated from one-dimensional and two-dimen- 
sional polyacrylamide gels.There is no apparent 
restriction regarding the solubility, size or charge 
of the proteins.When using SDS-PAGE tech- 
niques, neither the acrylamide concentration nor 
the Dresence of a gradient affects the sensitivitv 

where only 25 were possible previously Back- 
ground levels are much lower; too. As little as 3 pmol 
of material can be sequenced due to the absence 
of extraneous peaks. If appropriate precautions 
are taken during electrophoresis, no q- terminal  
blocking occurs. 

Get more information today 
Fbr a complete description of this straightforward, 
cost-effective method for isolating and sequenc- 
ing submicrogram amounts of proteins, contact 
Whatman today for a reprint of the Aebelsold 
paper. Well also send you our current product 
information. Fbr immediate assistance call (800) 
242-7530. In New Jersey call (201) 773-5800. 

or 'gh transfer e?nciency. Detection levels 1 Aebcrsold. R.H.'kplow, D.B., Hood, Leand Kmt. S.BH. (19861J. BLoL Chem 
ng or less.?kansfer efficiencies are typically in 201.42294238. 

Whatman Inc. 9 Bridewell Place, Clifton, NJ 07014 
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Cut the sequencing story short 
while relying on your current know-how 

with our automatic sequencer 
GenoscopeTM helps you gain time in sequencing thanks to: 

automatic reading of the band pattern 
represented on the screen in real time. Your 
intervention is only required to remove 
ambiguities. The computer will assist you in 
data analysis. 
well mastered techniques used : Maxam and 
Gilbert as well as Sanger. 

Genoscope's built-in detectors. You no 

shortened run time due to : 
16 cm long gels, 
continuously optimized migration speed of 
the bands. 

increased reliability due to : 
automatic control by computer. 
elimination of gel handling. 

longer need long gels and gradients. 

Moreover, GENOSCOPETM offers you increased safety by reducing the handling and 
the quantity of labelled products used. 

For hrther information please contact, 

Case Postale 239 - CH-1212 Grand-Lancy ~/GE&VE - Tel. (022) 71 44 44 - Telex 423 082 gfit ch. 
Circle No. 45 on Readers' Service Card 



Introducing the 
FOWT new ways to look at 

Some say biochemistry is an art as 
much as a science. Because it 
requires the vision to look at things 
in new ways. 

The Dionex BioLC Series gives 
you four new ways to look at 
biomolecules. 

A breakthrough in carbohydrate 
analysis. No other technique can 
match the BioLC for sensitivity, 
specificity, and speed. High-speci- 
ficity pulsed electrochemical 
detection lets you see endogeneous 
or glycoprotein-derived carbohy- 
drates with sensitivity equal to 
radio-labelling and 100 times 
greater than refractive index. 
Unique high-speed pellicular 
anion exchange resins easily sepa- 

rate carbohydrate epimers, isomers, 
and complex oligosaccharides 
with better selectivity than gas 
chromatography. 

Worry-free protein and peptide 
isolations. BioLC components are 
completely metal free. So you can 
select the column and buffer that 
provide the best separation and 
maintain biological activity- 
without concern for metal contami- 
nation or corrosion. The BioLC 
System is perfect for analytical 
and semi-preparative FPLCTtype 
separations and has the high 

FPLC IS a reglrtcrrd tradrrnrrk ol I ' l tarmx~a.  Inr 



Look at amino acids In complex 
matriceswith minimal sample 
preparation. 

PmkllBV: m n l c  and 
lnorynlc Anlm 
Determinea wide range of organic 
and inor~anicanions in antibiotics 
and other Mdogicalsamples usinp 
revoiutionarvcMlductivitv detection 

DionexBioWTMSeries. 

Our BioLC technical support 
separation of prederivatized staffis ready to help with your 

Fast and reliable compositional amino acids. biomolecular separations. Call or 
amino acid analysis. Dionex BioLC Even non-chromophoric ions. write for a freebrochure. Or talk 
givesyou the speed and sensitivity Dionex is the world leader in to your Dionex Sales Representa-
of PITC methods with superior 
reproducibility and specificity-
even for complex samples.This 
performance has been made pos-
sibleby high-specificityanion and not have thought possible. With 
cation exchange separation and the Bio-Ion" System,organicacids, (408)737-0700. 
post-column derivatization. And inorganic ions, metals, surfactants, 
when sample amounts are limited, TFA, and antibiotics can be deter-
BioLC Systems give you the ver- mined easily,with high speed and 

sensitivity. A BETTER SOLUTION 
C.M&Dionex Canada.Lld..(416)620-0077 EanLndDionex l l IK\  Lld.,(0252)541946 WeaGamnnyDionenGmbH,(W)3047 F~~ s e m  S.A.,(1)4621-W 1.-h nionex S.rl..(Al97(19RW 
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Lauda circulators 
give you the highest technology 

in temperature control. 

For the highest technology in 
temperature control, choose a 
Lauda Constant Temperature 
Circulator. With 28 models cover- 
ing a temperature range from 
- 120" to +350°C, includina two 
space-saving refriaerating models 
that measure only 8 inches across, - - requirements. 
there's bound to be a Lauda circu- 
lator that fits your needs-and 
your laboratory-perfectly. 

Lauda circulators offer many ture ranges, features, and 
advanced features for accurate, , , : bath sizes that can't be 
safe operation. Digital models 1 
have convenient temperature set- 
ting and a bright, easy-to-read . . . 
LED display. All Lauda circulators , . . . 
are constructed of durable stainless Accuracy to 0.0I0C is assured by a For more information: call 
steel and are protected by highly supersensitive platinum temperature 800-645-3050; in New York, 
sophisticated safety features such as sensor coupled with proportionally 516-334-7500. Or write Brinkmann 
variable over-temperature control, which integrated differential (PID) control. Instruments, Inc., Cantiague Road, 
automatically cuts off power in case of Lauda eliminates electrical interference Westbury, NY 11590. (In Canada: 
overheating or low liquid level. with other instruments through zero 416-675-7911; 50 Galaxy Blvd., 

crossover switching1RFl suppression. Rexdale, Ont. M9W 4Y5) 
Energy-efficient refrigeration systems 
reduce energy consumption on low- 
temDerature models bv as much as 
75%. And a 10 mVI0C analog output is 
supplied with several units. k d a  

For information c i r c l e  reader service number 219 Shapingthefuture. Brinkmann 
For a demonstration c i r c l e  reader service number 220 I N S T R U M E N T S .  I N C  



fkeezers and Dewars. 
Retainershold new 
Nalgene CryoBoxes ' 

CoolControlwith 
NalgeneCryovlals. 
We designed them rfght fkomthe 
start.We put screw threads outside 
the vial where they belong. We 
gave the closure a longer skirt, for 
uncontaminated aseptic procedures
Our closure seals-without a gasket. 
And we gave the vial a conicalbottom for 
easier sample extraction-and a flat base 
to stand on its own. Plus, an opaque
marking area for your 1Dcodes and an 

easy-to-read fill line. In 

IIII 

m 

S v b m n c ~ o n  
. C ~ a n d C ~ a m h a d c ~ o ( ~  





INTRODUCING HPLC 
WITH A PERSONAL TOUCH. 



I - -
Other UV/VIS Spectrophotometers Don't omp pare 

The Gilford Response II with Response II features: 
two disk drives stores and recalls 
data (or programs), compares 
samples, and performs calculations 
and manipulations. All this is 
available in a single high perfor-
mance UVIVIS Spectrophotometer. 
No extra data station or personal 

Two 51/'" floppy disk drives and 
one megabyte of RAM are used 
to facilitate storage and recall of 
over 250,000 data points per disk. 
Change the disk - the storage is 
unlimited. 

computer to buy - no external inter- ."O Recall and compare samples 
facing requirements or computer within analytical run, and from 
language to learn. Response II uses _ . run-torun in overlay data formats. 
menu-driven software; data is stored ?$& Subtract sample data and display 
or recalled from disk at the press of 
a CRT-defined, dynamic key. the difference or add samples of 

known concentration to compare 
Response II allows you to com- to a mixture. 

pare sample data; run-t@run, Multiply or divide sample data bywith yesterdays. It is our latest 
addition to our growing family of a factor to correct for dilution 

microprocessor-controlled UVNlS differences between samples. 

Spectrophotometers. Gilford users can enhance their 
wesent Resmnse svstem with 

N ~ V Vapplcatlons in temperature 
controlled nucleic acid and protein
research. 

Programmed Denaturation 
Programmed Renaturation 
Renaturation Kinetics 

the disk drive system ,> .gem- -% 

These are just a few or tne aa--
' 

vantages of Response IIand juet the 
beginning of what Gilfwd !3y@e.m 
will be offemg tqr e@e@edUVNIS 
applications. FW W IMormation or 
&@rra@#@$aa meeting with one of 
aur Ted hicdf Sales Soecialists. cat' 
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Get the results you want 
instantly with Polaroid instant 

films and imaging systems. 
If you ever have to 

breakdown in uality, 
you'll want is otography that f . t With Po id mtant imaging 
you never have to worry. Because our 
full line of over 40 Merent instant 
professional films, from 35mm to 
8 x lo", will deliver the results you 

want, when you want them. You can 
document, review, or present your 
findings instantly. 

You can choose 
from a complete 
range of color or 1 black and white 
emulsions that meet 
the requirements of 
~ Y ~ ~ Y Q C 
need. In the formats 
and film types you 

reallywant. 
What's more, we offer you a 

comprehensive range of instant 
imaging systems. Cameras for p h o b  

graphy of laboratory 
set-u and for record- 
ingo !? screen from 
instruments. Co y 
stands for reconing 
flat art or very small 
objects. Plus electronic 

3 imaging systems for 



Instant Recall. 
recording from most t p s  of 
computers - PC's to h e s - 
and from VCR's as well. 

Everythin , in short, to get you 
offthespot,on f espot. 

Better still, you 
can do it all yourself. In 
house, in complete con- 
fidentiality. Without 
the delays that outside 
services create. 

Quality control is 

a lot easier when you have a photo- 
graphic memory. E s p e d y  an 
instant one. 

For the Polaroid Professional 
Film Center or Professional Prod- 
uds Dealer nearest you, call toll-free 
800343-5000,8:00 a.m. to 8:00 p.m. 
Eastern Time. 

Polaroid 
0 1987 Polaroid Corporation "Polaroid"@ 

Circle No. 31 1 on Readers' Service Card 

I For more information, mail this coupon to Polaroid I 
Corporation, Dept. 658, P.O. Box 5011, Clifton, I N J 07015. I 

I Please send me information about: 
Polaroid Professional Films for Scientific Imaging I I Polaroid Instant Imaging Hardware SC615 I 

i Name I 

I Address I 
I city I 
I state zip I 
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For unique laboratory equipment 
HAAKE BUCHLER INSTRUMENTS, INC. 
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pecialize: 
many as I 

- ----
Our Acute Toxicology Dep 
toxicological studies, condt 

artment s 
~ctingas I 
. .. . 

; in short 
300 each year.

-- -- .. -.
We supply the data for sucn tnlngs as MSUS sheets, PMN'S, FIFHA reg[: 
product labeling, employee protection, OSHA compliance and DOT classifi 
Our capabilities also include preliminary screening studies prior to initiation 
prehensive programs, and pre-markettesting of a wide rangeof chemicals, 
ceuticals and consumer products. 

stration, 
cations. 
of com-
lharma-

irritationa 
nd phototc 

We-routinely conduct acute toxicity, I 
range of subchronic, neurotoxicity a1 

nd sensiti 
~xicitystu ..* . 

zation stu 
dies. 
. A ,And when it comes to people, we have more or me ~esr.~reaennalsor our et1114v 

s, supervisory and technical staff include Society of Toxico 
tification by AALAS and the American Board of Toxicolog' 

director 
and cer 

logy mem 
Y. 
3ertiseto rIa short term study is calledfor, contact us. We havethe ex1 

uulLnlv. and provide accurate results on schec'..'-
I"" Acu -

=I 4ght me nrst tir 
On tir 

Bioldynamics. Inc. -0 
you l 

rsey 0887 
can t~ 
3=(201)8 

rust. 
1,New Jei 
. .-.. .--..-

Mettlers 
..- .-.A ..-. 

Road, Ea: 
- .. -..-- ..-.

TO)(ICULUUY INHALAIIUN IUXItiULUUY . PAIHULUUY M ~ ~ A B O L ~ C A N U A N A L Y I I C A L C H ~ M I S I H Y. UUALllY ASSUHANtit tAt i ILl l l tb MANAli tMtNl 
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i The new frontiers in biology today are the frontiers of 
I biotechnology tomorrow. ... . . . 

f BIOTECHNOLOGY: 
The Renewable 

1 Frontier 
Edited by 

Daniel E. Koshland, Jr. 

Editor, Science 

Discoveries in the modern biology laboratory are of great practical importance in industry 
today, as they have been in medicine for many years. ?'his volume clearly illustrates the 
extraordinary cross-disciplinary aspects of modern bioloby and its tremendous impact on 
the future. Like its 1984 predecessor, this collection presents the latest and most important 
topics at the forefront of biological research. Cornpiled from papers in Scier~ce, 1985. 

Contents 

I. New Techniques 	 IV. Hormones and Metabolism 

In Vltro Mutagenesls 	 Atrial Natrluretic Factor 

Novel Genomes of Large DNA Vlruses The LDL Receptor Gene 


Heterologous Proteln Secretion from Yeast Human von Willebrand Factor 


Genetic Linkage Map of the Human X Chromosome 

V. Biotechnology

Protein Insertion into & Across Membranes 

Blotechnology 8r Food 


II. Immunology 	 Drug Blotechnology The Japanese Challenge 

i Transfectomas to Novel Chlmerlc Antlbodles 
VI. Virology

H~s locompat~b~ l~ tyAntlgens on Murlne Tumors 
Factors In Proteln Antlgenlc Structure Nucleotlde Sequence of Yellow Fever Vlrus 

+ 	 Three-D~mens~onalStructure of Pol~ov~rus 
t 	 Ill. Develoomental Biologv and Cancer <, , 

VII. Plant Sciences 
Spatially Regulated Expression of Homeotic Genes 

* in Drosophila 	 Arabidopsis thaliana & Molecular Genetics 

+ 	 Plasticity o i  the Dlfferentlated State Safety 8r Genetic Engineering in Agrlculturc 

oncogenes in the Cytoplasm & Nucleus 
Granulocyte-Macrophage Colony-Stimulating Factors VIII. Behavior and Sensory Phenomena 

X-Ray ~t rLcture of Displatin with DNA The Cellular Basis of Hearing 

lmmunoglobul~n Heavy-Chaln Enhancer. Insect Colony Soclogenesls 


Tlssue-Speclflc Factors Neurotrophlc Factors 


l!IXli; 400 pp., ':o~n[w(:Ii(:~lsiiv(:index, 125 illustrations and tab1t:s 
ti;irtl(:over 52!1.!15; LZAS r~icrnt)c:~-s ISlSN 0-87168-31.1-7$23.95 

Softcover S 17.95;M S nier~il~ers ISlSN 0-07168-283-4 S14.:35 

VISA, MastcrCard, ancl Choice accepted; inclutle acc:ount ntlnit~er~, expiratio11 tlate, and signature. Clrder fro111 
Amcrican Association for the Adva1lc:t:rrlerlt of Science:, hlarketing, Dept. I(, 1333 ti Street, N\lt', Washingtori, IIC 
20005. Please add $1.50 postage ant1 I-landlirlg per order. Allow 4 li wt:c:lts li)~.delive~y. 

I 270 	 SCIENCE, VOI,. 



Everythingyou've heard is true. 

INVERTEDMICROSCOPF 
For information c i rc le  reader service number 169 

For a demonstration c i rc le  reader service number 170 
, I 

I 



Don't Be Lett Holding 
he Bag, 

"What do you mean it doesn't grow your cells? 
I made it with the same powdered media as the last time.'' 

If you are using powdered media, chances are monitor all aspects of production. The quality of air in 
you're introducing many variables to your work. our aseptic filling core is precisely controlled. The 
Don't be surprised. Just because you prepare your defined oven load configurations used in production 
medium the same way every time doesn't mean that have been validated for sterilization effectiveness. 
it is always the same. Unforeseen problems could be Our water system is tested daily and its endotoxin 
introduced in your water system in the form of levels are lower than water for injection standards. 
endotoxin, microbial and chemical Hundreds of Standard Operating 
contaminants. Additional problems Procedures are in place to assure 
could result from airborne particu- you consistent, quality products. And 
lates in your hood, particulates and none of our media are prepared 
bioburden in your caps, bioburden from reconstituted powder. 
and residue in your bottles, and The next time you consider using 
variability introduced by the pow- powdered media choose quality 
dered media. liquid media from Whittaker M.A. 

So, the next time you run an Bioproducts. We won't leave you 
experiment, the medium you take holding the bag. 
for granted could be letting you Telephone toll free, 
down. 800-638-81 74. 

The solution to this problem is our In Maryland, 800-231 -3352. 
quality liquid media. At Whittaker In Washington, D.C. Metro, 
M.A. Bioproducts we routinely 800-426-781 1. 

w h ! !  MA. Bioproducts 
P.O. Box 127, Biggs Ford Road Walkersville, MD 21 793 (301) 898-7025 
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BIONIQUE 
LABORATORIES, INC. 
1,iotc.c t lnoloq~ rc%sc%c~rch, dr~vclop~nt.nt 

Do Your Cell Cultures Have 

The only way to be certain is to 
screen them regularly. The best 
screening system available is the 
CELLshipper from BIONIQUE. 

It's Easy: Bionique supplies the vessel 
containing a cell-adherent coating. Just add 
your cells, fix them, and within minutes you 
can mail them air-dried to our diagnostic 
lab. No leakage. No biohazards. Bionique 
even supplies a padded, pre-addressed 

It's Effective: Published data indicate that 
our DNA-fluorochrome technique is 98% 
effective at detecting contamination, and 
Bionique guarantees that results will be 
sent out within 48 hours. 

Note: Bionique also offers a combination 

I274 Circle No. 265 on Readers' Service Card 

of DIRECT CULTURE testing plus a 
DNA-FLUOROCHROME stain after passage 
on an indicator cell line for the optimum in 
sensitivity and reliability. 

Only BIONIQUE offers you the 
"CELLshipper" and a complete array of 

mycoplasma detection and control services 

For a catalog, call 518/891-2356 or write to: 
Technical Services 
BlONlQUE LABORATORIES, INC. 
Bloomingdale Road 
Saranac Lake, New York 12983 

DNASTAR PULSETM 

w 

The FlEL D INVERSION GEL 
ELECTROPHORESIS CONTROLLER 

* Seoarates Lame 
Y8a.t 

DNA molecule5 as 
described b 

Chromosome G Carle M. ?rank X Ladder 
Separation ~.~ lsor i ,~c ience '  

23255 

Basepairs 
1,500,000 
1,300,000 
1.050.000 
950,000 
g@J.000 
850.000 
700.000 
560,000 
470,000 
370,000 
290,000 
260,000 

Fully programmable 
pulse ramps 

Precise timin to 
50 millisecon8s 

Sample preload 

Automatic shutoff 

Runs four 
independent sirnultaneous?y els 

Lanes run straight 

Adapts easil to 
standard gelboxes 
and power supplies 

Basepain 

873,000 

A VAlLABLE ON$ Y FRQM DNASTAR 
Under license from Fie Inverrlon echnolgles Corp. 

St. Louis. MO (G.Car1e.M. Olson patent pending) 

565-569 C M W  High Rd. 1801 Univer. Ave. 
London W4 3AY ENGLAND Madison WI 5370y USA 
(UK) 01-994-0619 (608) 233-5525 
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CANCER 
1 A MOLECULAR PERSPECTIVE 1 

The National Foundation for Cancer Research is 
proud to present an international conference 
devoted to basic science cancer research. 

The program design includes four half-day ses- 
sions. Presentations will provide the very latest find- 
ings on dominant and recessive oncogenes, genome 
plasticity (gene amplification), mutagens and car- 
cinogens, growth factors, and molecular modeling. 
Ample opportunity will be provided for group 
discussions following each session. 

The conference will be held October 16-1 7, 1987 
at the La Mansion del Rio Hotel, San Antonio, Texas. 
The registration fee is $50.00 (free for students and 
trainees) and must be received by September 15, 
1987. 

For more information contact National Founda- 
tion for Cancer Research, 7315 Wisconsin Avenue, 
Suite 332W, Bethesda, MD 20814, telephone (301) 
654-1 250. 

I I 
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m SORVALL 

--

and allows you to change run parameters anyti 
"I----- during the run. No vacuum is required to achie 

rotor speedsor maintain operating temperature 
You will find this time-tested instrument per-
forming in laboratoriesworldwide. 

ucts, ZORBAXW chromatography columns and 

t .< - -
G "  : 3 "  a', ' .  
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The right chromatograph 
is going to cost you less. 
Isco chromatographs offer top value. 
An Isco single-pump ternary or dual-pump 
binary gradient system complete with IBM- 
PC/XT can give you greater performance 
and capability than the two top-selling sys- 
tems that cost much more. You'll get great 
value with any Isco HPLC system analytical, 
microbore, or prep; stainless or inert. 

With top performance. An 1x0 system 
gives you a precision pump that can be 
programmed to change flow rate based on 
either time or volume delivered. Asensitive, 
stable 190-to-750 nm detector with flow 
cells down to 0.12 pl. And a complete, 
powerful data management system that is 
actually easier to use than many simple 
integrators found in other chromatographs. 

And top reliability. we've made over 
50,000 detectors, pumps, and related in- 
struments to earn our reputation for de- 
pendability. We back it up with the best 
warranty offered anywhere-three years, 
parts and labor. 

Find out how much value Isco gives you by 
sending for a comparison of the leading 
HPLC systems. We'll also include our 80- 

page general catalog and 48- 
page HPLC catalog. Call toll 
free (800) 228-4250 (except 
NE, AK) or write Isco, Inc., 
P.O. Box 5347, Lincoln, NE 
68505. 
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Designed By For 

Priced To Sell, 

Orily oric: ccr i~ip~i i~yc ~ t r l111iiIti.I 
b~c,tl;iz:ir.dtioc~ciwith thc i-r~gg,t~ti 
depcrlci;ibllity ofd F(JIirlcl 1)iofreei 
Wit11tile quality ( i t  ,i Forriia 
inc~i11,iror..Ant! backed Ivy a 1'1 oveli 
tradltioii of reciinlc:ll uppoi . r  a~ici 
C L I S ~ ( ~ I I I C Sservice. 
T11i.c,c)rr~l'.u~yis Fo!ni,i Si .~i:~tif ic.  
Now,  F-OI I I I L I  I I I ~ I . c I ( ~ I I ( - ~ , \:I <(1:71plcrc 

:>.~.*&
Iirie of Cidsb 11. ' T i~ l cA ~ i r ~ t lB cg~ 0 1 ~ t ~ I i l l I l i t ~ l i ~17~-,0(1~< ! l l ( i  l ~ l l ~ ~ l 1 1 ~ 1 ~fl(bw$* 
~y i t e r i l sioi- pr-c)ci~~ctar~iii;tr..>onnel '" 

~l~OtCL'~lOI1. 
F O ~ ~ I I JtecI i r i (~lo~y.I-'(>r-rii;l 

c o r ~ \ t l ~ l c ~ t ~ o r ~ .FUI.ITI,Iclli.ll~t\;. 

Our ialhinets are  r r i g r ~ ~ c c ~ ~ ~ t t l  
qil!ctcr. s , ifc~'aiici 1~10:c. (,I. JII(;II~IC;\! 
oper,ition. With Iori-,cr f1lr t . r  Ilfe. 
grrate! op(ri,?toi i ( i~nfc)r i , i i~c i:r,.;s 
rri~1i11t(:11;1nce. g w

&,,v: ,J&%
Each o ~ ~ t :rn,inufact~l~-:~dc~xclusivci)~ 
dt c i l i r .  Marietta. O11io l~ccitiq~~ai.tc~r~.\ 
. . . or it, ot the rnost a~lv,?ricetlI , I I I~I~I , I I  
flow t c t l r i i :  2nd l a l )o l ,~ ro~y 
et;iiip::!t.rlt plociuc rlori f ; i c ~ ~ l i t  

the wor ltl. 
Biolo~lcalsafety hooc 

NSF, NIH o r  other ind~~sr l .ycriteria 
for ceitified safety ;ir~d111-otectlon. 
And all from Forma. Wheri: w e  put 

Free Offer! 

I~!CICS! l r l  FQIma I ~ I ~ I I > ~ Iklo,~,~ ~ I . ( ; C ! L I C ~ ~ ,  

Learri r;lore ahout !:a[- ::ew ! I O ~ I C I \  ,ii!ii <,;it-
grci~t[ ] I  I C C : ~ .Cdll !~?! lb f l  r t- !~;cl,i~;. 

r ~ r m aScientific 
DIVISIONOF MALLINCKRODT,INC. 
BOX 6 4 9  MARIETTA. OH 45750 TELEX 29-8205 

Toll-FreeUSA and Canada 800-848-3080 
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GENOMIC TM THE IBI GOLD 
Y / GRADE STANDARD 

IBI is proud to introduce the first BLOT QUALIFIED h e  of GENOMIC GRADET" restriction 
enzymes specifically designed for RFLP, gene mapping and OFAGEIFIGE applications. In addition 
to our normal stringent quality control procedures, each lot is assayed on high molecular weight 
GENOMIC DNA. Samples prepared from both peripheral blood and cultured cells are digested to 
completion, transferred to a nylon membrane and subsequently probed. By incorporating into our 
Quality Control assay procedures the same substrate used in your own experiments, GENOMIC 
DNA, many commonly observed artifacts related to genomic analysis are eliminated. These unique 
functional assays guarantee: 

STRONG UNIT EOUIVALENTS - The number 
of units required for complete digestion of DNA 
derived from both peripheral blood and cultured 
cells is reported for each lot of Genomic Grade 
enzymes. By taking into account due to substrate 
specificity (GENOMIC DNA vs. lambda), or the 
protocols employed in sample preparation (blood 
vs, cells), the likelihood of a partial digestion in 
your hands is minimized. 

OPTIMAL SIGNAL-TO-NOISE RATIO - 
Minimum acceptable signal-to-noise ratio is 
determined by laser densitometry of &t 
autoradiograms. High levels of background or 
smeared lanes can obscure complex or faint 
patterns making data difficult or impossible to 
interpret. Each lot of Genomic Grade enzyme has 
passed this sensitive functional assay. 

DNA was prepared from normal peripheral blood leukocytes, di- 
gested to completion with Pvu I1 (Genomic Grade) and transferred 
from a 1.5% agarose gel to a nylon filter membrane. A 1.2 Kb DRP 
cDNA clone contained in the Pst I site of pBR322 was used as the 
probe. Densitometry values are presented as ratios in the following 
format: filter backgroundllane backgroundlband signal or, ~ I I  this 
example, an average signal-to-noise ratio of 30: 1. 

Quality Biologicals from.. . 
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NO D E T E C T m E  SPECIFIC ENDONU- 
CLEASE CONTAMINATION -  he level of de- 
tection of extraneous fragments is increased 1,000- 
fold under blotting conditions as compared to sen- 
sitivities achievable by visual examination of an 
ethidium bromide stained agarose gel (5 pico- 
grams as compared to 5 nanogsams). These dra- 
matically improved levels of sensitivity are a 
prerequisite if easily misinterpretable artifacts are 
to be  avoided. 

NO DETECTABLE PLASMID CONTAMINA- 
TION - Only intact-vector probes are used in 
IBI's Genomic Grade blotting assays to ensure that 
even trace amounts of vector DNA contaminants in 
the enzyme preparation are readily detected. This 
more closely resembles the conditions in your own 
lab where gel purified fragments invariably contain 
some vector material. The level of sensitivity ex- 
ceeds 5 picograms plasmid DNA per lane, elimi- 
nating the possibility of false positives. 

MW 
ORIGIN 

DNA was prepared from three dlMerent cultured P-lymphoblas- 
toid cell lmes, digested to completion with Rsa I (Genomic Grade) 
and transferred to a nylon filter membrane. A DRP clone contained 
in the plasmld pRR322 was then nick-translated and used as the 
probe. DRP was employed because of its highly polymorphic nature. 
As is evldent in the autoradiogram, no signals are present in the mo- 
lecular weight range >2.3 Kb, where one would expect to detect 
plasm~d contamination. 

Has your ability to interpret your southern blots become more of an art than a science? Protect 
the integrity of your precious samples, as well as your interpretations. The highest level of confi- 
dence is assured with IBI Genomic Grade Enzymes. FUNCTIONAL TESTING guarantees uncom- 
promised enzyme ,performance and reliability in this specialized area of application. 

GENOMIC GRADE '" restriction enzymes - KNOTHER IBI FIRST! 

To find out more about tlw exciting new line of GENOMIC GRADE restriction enzymes please 
call 1-800-243-2555 today. International inquries, call your local IBI affiliate or IBI at 203-786-5620. 
TELEX 643993. IBI CANADA, call TOLL-FREE 800-387- 1525. 

7he Cuttmg Edge of Molecular 
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Productivity Personified 
A new era in cell culture has arrived. Invitron's Static Maintenance Reactor 
(U.S.Patent No. 4,537,860) is the result of a 15 year marriage of cell biology 

with bioengineering. This revolutionary cell culture bioreactor 
approaches-within a pharmaceutical environment- the 

condition under which cells exist in living tissue. 
Just one of these reactors has the capacity to produce multi-gram quantities 

of product.. .everyday.. .for months a t  a time. Annualized, this means 
that each reactor has multi~kilogramcapacity. 

Eighteen such reactors, each exquisitely interfaced with computer 
automated life support systems, are the centerpiece of our new, million-liter 

pharmaceutical manufacturing facility. 



How to 
protein 

sim~lifv DNA and 
inpbt and analysis 

Hitachi HIBIOeDNASIS" 
' 

-3 
software can put an advanced 
research system on your desk top. 

A powerful new tool for research in 
molecular biology, Hitachi's HIBIO-DNASIS 
collects, analyzes, and presents nucleic acid 
and protein sequences. The system's extra- 
ordinary power, speed, and flexibility are 
achieved through the use of highly 
advanced-yet affordable- 
microcomputer technology. 

HIBIO-DNASIS lets you perform DNA 
- and amino acid editing, DNA analysis and 
- sequence connection, protein analysis, and 

database referencing. Sophisticated software 
makes data entry easy. It also gives you an 
unsurpassed variety of mechanisms for 
quickly identifying proteins and aiding the 
connection of DNA fragments. Powerful 
color graphics simplify the analysis of compli- 
cated data easier. And, the only hardware 
you'll need is an IBM PC, XT", AT", or 
compatible, plus hard disk and monitor with 
interface, giving you mainframe-like power 
at a fraction of the cost. 

An optional digitizer eases data entry and 
you can add a speech synthesizer that verifies 
data input, making entry even faster and 
more accurate. The optical CD-ROM allows 
quick referencing of GenBank and the 

) ! NBRF Protein Bank. 

HIBIO-DNASIS has been designed to be 
your complete solution-now and in the 
future. It truly sets the standard for computer 

\- > - automation in the biotechnology environ- 
sr  

$e ment. Call or write for more information. 
IBM PC. XT and AT are reg~stered trademarks of 1BM Corporauon 

~"tachi America, Ltd. 
Computer Division 
950 Elm Avenue 
San Bruno, CA 94066 

Telephone: 
, In U.S.A.: 1-8001538-8157, Ext. 887 

In California: 1-8001672-3470, Ext. 887 

Hitachi Software Engineering Co., Ltd. 
6-81,Onoe-machi, Naka-ku, 
Yokohama 23 1, Japan 
Telephone: (045) 681-211 1 
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SAMPLES UPTO15ML... 

HighSolidsProcessing. Rapidpurificationof low-MW 
species from sol~ds-ladensamples such as fermentation broths. 

Easyto UseandGentle. Three simple steps, usingo standar 
lab centrifuge. Gentle separation without denaturation or shear. 

4042). Starter Kitavailable. 

- -



Video technology has fast become an indispensable 
tool in research & development, test and measure-
ment, semi-conductor, and general science. For 
documentation, training, on-line inspection, teach-
ing or research, video communicates best. 

monitors have been developed 
by Ikegami engineers. 

So, as we intro-
duce our full line of 

video imaging systems 
for science and industry, 

we want to be certain that 
you are in a position to 

, fully benefit from our 

ne of Our Fine Video Products 
Ikegami engineers a full line of color and monochrome cam- ( 
eras and monitors designed exclusivelyfor science and indus-
try.The ITC-370M color camera* is just one example. This 
3-tube camera achieves superb image quality combined with 
new advanced automatic functions, controlledby m i m o m -

ter. The ITC-370M is rugged, lightweight, and simple to 
erate. The microcomputer eliminates the need for special 
ustments. Autowhite balance, auto black balance and auto 

centering functions enable the camera to be operated easily 
by any user to produce optimal results. 

rC370M does not come e q u w  with a inmicroscope. 

Ciicle No. 52 on Readers' Service Card 

That's why we're offering our free needs analy-
sis. It's yours by simply filling out the card below and 
returning it in your company envelope. Upon receipt, 
we will review it and offer specific recornme 
based on your particular needs. For an immediate ;response, please call our regional office for the dealer, * a  
nearest you. 

Ikegami Electrorucs (USA), Inc., 37 Brook Avenue, Maywood, NJ 07607 ' . 
East Coast: (201) 368-9171; West Coast: (213) 534-0050; M~dwest:(312) 
834-9774 

Please mail to: Ikegami Electronics, F?-~@,~v~-~a xi 
.&* q,

1 37 Brook Avenue, Maywood, NJ 07607 QE$;+$- -

1 YES: I'd like to receive your free video needs. A ' 
analysis. I u n ~ c B S ~ & sX;,dks~. is a no-obli r.

3Fwd$92& 

TITLE 

ADDRESS 

CITY STATE ZIP 

PHONE NO 

JOB RESPONSIBILITIES: 

PRESENT VIDEO EQUIPMENT USED: 

FOR WHAT APPLICATION: 

WHAT OTHER APPLICATIONS ARE YOU CONSIDERING? 

WHAT IS YOUR BUDGET FOR VIDEO EQUIPMENT? 

ARE YOUR NEEDS IMMEDIATE 3 MONTHS 6 MONTHS OTHER 

THANK YOU 



ProIWASH-the last step 
in total ELISA automation. 
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.IFE SCIENCES PRODUCTS 

counterstalned wlth hematoxylln irnmunocytochemical stains Toll free. 1-800-624-0137 1 

(Courtesy of Drs in't Veld and 
C F M Van Schravendijk.VUB. Belgium) available. ' Trademark Telex : 6853051 

6 

rurnhoutseweg30, c. 

3-2340 Beerse BELGIUM 'r 

Tel. : 014160.33.85 > -

Telex: 32.540
" Y ' .  v, -7- -, ? , ' "Z., .--'---*;< * .-

i; 
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~esearchProducts Catarog 
the specialtiesyou expect%omnoaaw 
sixexpandedsections-General Org, 
ics,Electrophoresis,Chromatograph] 
Dyes and Stains. L ~ ~ L E A D E R ~ ~Analyticdl 
Standardsand Biological Probes.And 
we're one supplierthat's ready to produa 
and deliverin aboutanyquantityyou 
want-gram, kilo or more. Lower pricing 
forvolume. Call fora quote. 



The new Eppendorf 
Micro Centrifuge. 





1 f;;e Protein sequencer /rim 
Porton Instruments is designed 
with a novel integrated fluid 
deliverysystem to simplify and 
reduce the cost of protein micro-
sequencing. Our sequencer is 
smaller: less complex and it uses 
fewer and lower quantities of sol-
vents and reagents to perform 
the Edman degradationand 
ATZ conversion. 

Yet, for all its simplicit):you 
can sequence picomole amounts 

of protein and obtain high-quality 
results with the Porton Protein 
Sequencer: It can be used with any 
HPLC and data analyIer to form 
a cost-effectiveanalytical system. 

We'dlike to tellyou more abouf 

the operation and performance of 
ow Protein Sequencer: So stop by 
and see us at booth No. 563 at the 
ASBC in Philadelphia, or at booth 
No. 143.4at Biotechnology 87 in 
Amsterdam. 

P O B T O N ~ ~ 
5445 BalboaBoulevardSuite115 
Encino. California 91316 
(818) 995.2471 
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Save Thousands Save Davs in 

Fast! 
Easy to Learn and Easy to Use! 

The New Standard for Scientific 
and Statistical Computation 

7 used l o  use POIITRAN and PASCAL for languages, 
TSPandMinilabforstalialica,MATL4B forrnafh,and 
NAG and IMSLfor  FORTRAN subrnutinca. Now Ijust 
use GAUSS." 

Dr. Chwn-Geol Mwn 
Stanfordunkmity 

STAllSnCS(means,frequenciesurnstabs regressbnnow 
porametrics, generol mox likelihood, non-linear least 
squares, simultaneous equations, lag t  probl  laglinear 
models, & more) 
QRAPHICS (publication qualily 2 0  (13D: cola, hidden 
line removal, zom, pan: up to 4096 x 3120 resolulon: 
produce Tektronix famat files output to most screen 
driven, plotters, printers) 

PLUS: 
DATABASE MANAGEMENT 

SIMULATION TIME SERIESISIGNAL PROCESSING 
LINEAR PROGRAMMING 

NON-LINEAR OPTlMlUTlON 
NON-LINEAR EQUATION SOLUTION 

INTERACTIVE MATRIX PROGRAMMING 
' URGE-SCALE MODULAR PROGRAMMING 

ADD YOUR OWN COMMANDS 
LINK FORTRAN, C ASSEMBLER SUBROUTINES 

Call or Wrlle 
PO Box6487APTECH I ,en+ w,woa 

SYSTEMS INC. 1 (206) 631-6679 
3 0  DAY MONEY-BACK GUARANlEE 

me GAUSSMamernaHcol 
. . . . . . . . . . . . . . . . . . . . . . .and Satlstlcal Sydern.. $350 

me GAUSSRogmrnrnbg 
. . . . . . . . . . . . . . . . . . . . . . . . . . .language (alone). $200 

Shlpplnglhondllng . . . . . . . . . . . . . . . . . . . . . . . . . . .  S5.W 

OAUSSrequiresa320K(512K requiredlorhighresolutiongrapks) 
DOS2 lo+, and o moth coproceuot 

NOT COPY ROTEClED 
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The SPF-SOOCTM 

runs kith apretty fast crowd 
1 

The SPF-500C gives you the same st set up and data storage for a 
our most sophisticated SLM syste wavelengths, wavelength scanni 
work of far more expensive instruments. The Aminco optics make the SPF-500C a top-fligh 
When combined with the IBM PC or PC/XT, the total system spectrofluorometer. A 250W Xenon lamp provides 
providespost-acquisition data manipulationon stored light intensity. The excitation monochromator featu 
spectra that includesderivatives, integration, addition, holographic grating for superior stray light rejection, while 

Anthony Drive Urbana, Illinois 61801 U. 

I=-+ thefW&urph ronference at Booths 7054 7 
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Consider 
q+qm... 

The 
Possibilities 

Only Bachem can offer you the 
full spectrum of capabilities in 
peptide chemistry. Consider the 
possibilities: 

State-Of-The-Art Products 
We are constantly adding exciting 
new products to our comprehen-
sive line of bioactive peptides, 
substrates and synthetic inter-
mediates. Some of our newest 
include: 

B AIDS Inhibitors: Peptide T and 
[D-Alal]-Peptide T amide 
Pancreastatinand 
Pancreastatin (33-49) 

B o-Conotoxin GVlA 
B Glucagon (19-29) 
B FibronectinAttachment 

Peptides 
B SubstanceP Receptor 

SubtypeAgonists 

Large-Scale Production 
Bachem's large-scale production 
capability enables us to offer you 
very attractive prices on bulk 
quantities of our products. Call us 
for bulk price quotes on products 
such as Growth Hormone Releas-
ing Factors, Atrial Natriuretic 
Peptides, Somatostatin, Calciton-
ins, Corticotropin Releasing Fact-
or and X-Gal. You will be 
pleasantly surprised at the 
exceptional value Bachem offers. 

Bulk Pharmaceutical Grade Products 
Many products produced in our 
FDA-approved facilities under 
current Good Manufacturing 
Practices are already the subject 
of Drug Master Files with the 
FDA. Our competent regulatory 
affairs staff is available to discuss 
your projects and work with you 
to meet your special requirements. 

Custom Synthesis 
Bachem offers quick, competent 
service for all your custom orders. 
Whether these are for small-scale 
synthesis of research products or 
large-scale manufactureof bulk 
pharmaceuticalgrade products, 
we are fully equipped to meet the 
challenge. 

Whatever your demands are for 
peptides and related products, 
Bachem has the technology and 
experience to meet them. Put our 
expertise to work for you. 

I 

,...and many more! 
Call us for our new product list. I 

BACHEM INC. BACHEM UK 
3132 KASHIWA STREET 69 HIGH STREET 
TORRANCE, CA 90505 SAFFRON WALDEN 

FINE CHEMICALS 213/~39-4171 ESSEX CBIO IAA
TWX 910-347-7320 BACHEM TRNC TELE. (0799) 26465 
TELEFAX 2131530-1571 TLX 817205 BACHEM G 



Varian Life Science announces the AminoTag" M y z e r . .  . 

How To Automate 
High Sensitivity Precolurnn 
Amino Acid Derivatization 

High sensitivity (400 ferntornole) ArninoTag 
chrornatograrn on a protein hydrolysate standard. Varian'~ full Support package 

-Installation 
-Extended Service Warranty 
-Certified Analysis Plan 

For immediate assistance, call 800-231-5772. 
In Canada, call 416-457-4130. 

W-ViUNIR W-Vis Data Systems Atomic Absmmion NMR LC GC w 
INTELLIGENT SOLUTIONS FOR YOU varian 
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I H E  NEW LEISS  

'Y' - A 

Zeiss Axioskop 
For demanding routine micro- 
scopy - and more! 

Superb ICS-op- 
~ h e I n f i n i t ~  Color-Corrected 
System, with newly computed 
optics from light source 
to eyepieces. Objectives with 
infinite image distance. 
For color-corrected and astig- 
matism-free images with 
a consistent large 20 mm 

Zeiss Axioskop with innovations to 
make microscbpy more efficient: 
ICS-optics for high-contrast, bright, 
color-true images. SI-architecture 
for multi-purpose flexibility. 
Bgonomical design for fatigue-free 
hours of work. 

field of view. Ideal for 
scanning and observation 
of details. High image quality 
in all techniques. 

Flexible SI-architecture 
System-Integration of all - 
microscopy techniques into 
the microscope for rapid 
change from any one method 
to any other. In seconds, 
with no performance loss, 
no compromises. 

In 1986 a new Zeiss age in microscopy dawned 
with the Pyramids of Zeiss -the Axioplan. Axiophot, 
and Axiotron microscopes. Now Carl Zeiss expands 
the series: The more-than-routine microscope: 
Axioskop, 

Demanding routine becomes easy: examinations 
of stained or unstained cells and tissue, fluores- 
cence-stained specimens, specimens with primary 
fluorescence. 

For 1 i t e r a t u r e  c i  r c l e  reader serv ice  number 
193. For l i t e r a t u r e  and demonstration 
c i r c l e  reader serv ice  number 194. 

Reliable photomicrog: The Pyramids 
~ p h y  and TV of Zeiss: 
35 mm, large format, instant The new Geometry 
photography are all easy for Microscopes 
with the MC63 S microscope 
camera. 
TVcameras readily accepted. 
The stability of the Pyramids. 

Carl Zeiss, Inc. 
Thornwood, NY 10594 
(914) 747-1800 vVest Germany 
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PDIProvidestheMissingIngredient 
for2-0GelElectrophoresis--ofProteins.... 

F 

I 

T 
I 

I 

r 
.* 

L 
- I 

2 DGel Computer database map of Escherichia coli reproduced with permission of the  University of Michigan. 

x e  "scientific method" dictates that research data are encompasses our help in planning your experiments, 
acceptable for communication when the results of experi- standardization of the 2-D gel technique, and qualitative 
mental discoveries can be applied and reproduced by and quantitative computer analysis of the resulting gels. 
other investigators. Now, for the first time, Protein Data- The ultimate step in this systematic approach is a pro-
bases, Inc. (PDI) provides not only a standardized tech- tein database capability that enables the results, when 
nique for 2-D gel electrophoretic separation of a variety released by the investigator, to  be communicated and 
of protein samples, but a method for the identification utilized world-wide. 
and precise quantitation of these data. The benefits of this unique service permit researchers 

Researchers studying various biological systems have to increase experimental efficiency, gather high-quality, 
used the services of PDI for standardized multiple appli- reproducible data in a cost effective manner, and develop 

m cation studies of their protein samples. a 2-D gel database using an internationally communi-
Typical SAMPLES include cultured cel' sub-cellu- cable format. 

lar fractions tissues biological fluids plant and If you would like a FREE consultation with one of our 
microbial materials. senior scientists-to discuss how PDl's unique, compre-

Areas of research APPLICATIONS include stress hensive service and software can enhance your experi-
(heat, etc.) gene transfection gene induction sec- mental data, and give you more efficient use of your 
ondary modifications protein induction/inhibition (by research time and funds-just give us  a call. 
drugs, virus etc.) in-vitro translation protein purifica-
tion growth aging cell differentiation cell frac-

proten 
tionation protein mapping protein fingerprinting databases 

Inc --
immunoprecipitation. 405Oakwood Road1 Because PDI is dedicated to  the advancement of pro- Huntington Station, NY If746 
tein research, we have taken a system approach that J (516)673-3939 

I Visit us a t  ASBC B o o t h  No. 716 
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Behind It all begins with VWR's compre- 
hensive product line. Over 40,000 

VWR's carefully trained represen- 
tatives, many of whom come from 
labs like yours, keep you informed 
about new products and new pro- 
cedures.Their expertise in biotech- 
nology helps you in everything from 
setting up in-plant storerooms to 
designing, furnishing and equipping 
your new lab. 

Let us show you how we've been 
supporting great labs like yours. 
Contact VWR today 

every great 
biotech lab 
is a great 

items t&t you depend on every day, 
representing 1,000 brands from 
respected names such as J.T. Baker, 
Beckman, Corning, E.M. Science 
and Nalrre. 
To geCyou the products you need, biotechsupplier, whenyouneedthem,VWRcombines 

VWR,. advanced computer technology 
and a so~histicated inventom and 
delivery-system.~ou can inGwt 
with our computer to order and 
check product availability and pric- 
ing-instantlywith our 270ffices 
throughout the U.S., you& never E;tr 
fromVWR. And with our vast inven- 
tory at local warehouses, we can 
usually ship your order directly from 
stock.There's no need to tie up 
valuable research dollars and shelf 
space-we'll cany your inventory; 

nm. 
Way's 
Biotechnology 
Supplier. 

3745 Bayshore Blvd., Brisbane, CA 94005 
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It works like a dream. Exchanging 
one LC column for another instantly 
and effortlessly 

It's a Rheodyne column selec- 
tion valve-and it 

'- eliminates the 
need to physically 
disconnect a col- 
umn and recon- 
nect another in its 
place. You simply 
turn the valve 

handle to redirect flow from line (see right dkgmd. 
one column to another. I;br technical notes and product 

Our Model literature, phone your Rheodyne 
7000 valve selects deale~: Or if more convenient, 
one of two col- address Rheodyne, Inc., EO. Box 
umns (see photo 996, Cotati, California 94928, USA. 
and left diagram). Phone (707) 664-9050. 
'ho of our Model 
7060 valves 
select any of five 
columns or a 

et 
bypass flushing RHGODY NG 

THE LC CONNECTION COMPANY 
Circle No. 319 on Readers' Service Card 



incti* Cell-Porator System 

do you begin? Begin with BRL. We 
offer you power through the ne\ 

technical support package. 

Power: Simply Engineered 



1987 MalhSoR. Inc. All riihls reserved. 



Dispense and simultaneously du te  
vour samples in one 



A l l e ' : ~ ~ ~ ~HGH Human Growth Hor111one 
~saGientGene Expression Systen~ I
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I The Most Precise 
Purification And 
Extractions Available... 

1 ~ n d  xydex Will Prove 
I~_ -I  tm! Use the new PhenXTM a I discover an easy, safe, inexpensive rnernoa 
of performing rnicrl ions. Phc 
achieve 40% high 

users oextractr 
ler recoc thout 

7 

Exclusive pneumatic joystick control 
X, Y and Z axis movement 
Essentially zero drHt 

reextractions. 
Use the new 
Punfyrng DW 

PherrX for: 

\from: 
I 

desalting Cell Lysates, 
Wasmid Preul. 
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, innovators in sample m 
4 Alfred C~rcle, Bedford. MA 01 730 16171 275-2000 

We ship 

Product / all for you 
~uide, or ci 

XI 

r FREE 241 
rcle MC # 
~dex ... I 

6 move 
control 

4 hrs! 

Accomplish contact fusion/melt 
remote fusion, micro-forging, 
fracturing, micro-glass blowing, 
distanvcontact stretching 
Forge/fabricate with glass, meta 
alloys, organic crystals, polymers, otner 
fusible materials 
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This is not a warning to protect 
yourself from a science-fiction 
menace -unless you are a 
beer brewer. 

Recently, Japanese scientists 
have developed a strain of yeast 
that resists wild strains carrying 
"killer" genes. It's just one of the 
many advances in biotechnology 
made bv Jamese scientists. 

developments each year. 
Each newsletter has a summary of 

the most recent breakthroughs in 
biotechnology and chemical sciences. 
To get the news as it happens, 

send for a free issue of Biotechmlogy 
in Japan. Japan Pacsc Associates, 
467 Hamilton Avenue, Suite 2, 
F'alo Alto, CA 94301 or call 
(415) 322-8441. 

Cuts fresh or fixed tissue evenly from 
20 microns up 
Sections in fluid bath with vibrating 
blade 
Simple, precise adjustments 

~iotech';zo& in ~ a ~ a n  l?ewss&e 
reports on h u n w  of such 
...................... 
Please send me one free issue of 
Biotechndogp In Japan Newservice. 

I 
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Detailed Iiteratvn, available. 

13795 RIDER TRAIL SUITE 104, ST. LOUIS. MO 63045 
(314) 291-0198 
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Search STN InternationalB 

for Bioscience Information! 

We have the world's best scientific information online- 
all easy to retrieve. STN gives you CAS ONLINE'S searchable 
al~stracts and more. 

Search STN for answers to all your bioscience questions. S'TN 
can keep you current on new developments in fast-changing 
fields such as biotechnology , phar~naceuticals, forensic science. 
and immunology. 

More than one-third of our CAS ONLINE@ database contains 
bioscience information. Try BIOSIS PreviewsB, and our newest 
file, BIOCAS, the link between BIOSIS Previews and CAS 
ONLINE. And you can search all the STN databases with only 
one command language! 

Focus on your field through STN. 
Visit us in booth # 632 at the American Society of Biological 
Chemists Meeting, Philadelphia Civic Center, June 8-1 1, 1987. 

I'leasc fill out a~ id  clip this coupon today. . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 
Yes: Please rush me my FREE STN i~ifomatio~lpacket. 

NAME -- - --

Mall to STN Internat~onal 
Markctmg, I)ept 32887 
2540 Olcntangy K~vcr Road 
1) O Box 02228 
Columbus, Ohlo 41202 IJSA 

I CALL FOR PAPERS 


- INTERNATIONAI 
CONFtRtNCE & EXPOSITION 

JANLIAtlY Lh 28, lOii8 
\WAS1 lIN(; I O N ,  I) ( ' .  

The First All-Ag Biotech 

Conference & Exposition! 


The sponsors of AgBiotech '88 
invite you to be a key participant In 
a series of symposiums offering 
members of the industry an 
opportunity to present or~grnal work 
they feel has made an important 
contribution to the field of 
agricultural biotechnology. 

All paperslarticles submitted in 
abstract form will be reviewed by 
the AgBiotech '88 Board of 
Advisors made up of prominent 
academ~cand industry professionals. 

Guidelines for the preparation of 
abstracts are avarlable by contacting: 

Judy Green 
CMC 
200 Connecticut Avenue, BOX 4990 
Norwalk, CT 06856-4990 
(203) 852-0500, ext. 247 

Deadline for submission 

July 1, 1987. 


AgBiotech '88 is sponsored by 
Agricultural Biotechnology News; 
Managed by Conference 

Management Corporation. 


C~rcleNo. 241 on Readers' Serv~ce Card 

Posters 
The following posters of Science 

covers are available: 

9 February 1979, Locomotive in 
China; 

27 July 1979, Lightning over St. 
Louis; 

29 July 1983, Cheetah and cub; 
2 December 1983, Snowshoe 

hare; 
23 December 1983, Cathedral 

windowlDNA molecule; 
26 September 1986, Neurons in 

motor cortex; 
28 November 1986, Byrd Glacier, 

Antarctica 
Combination of space covers in 

scroll format: 1 June 1979, 23 NO- 
vember 1979, 10 April 1981. 

Price is $5.50 each (prepaid) 
I 

Write to AAAS Department POST, 
1333 H Street, NW, Washington, 
D.C. 20005. 
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-CABM- 
Center for Advanced Biotechnology and Medicine 

and the Waksman Institute 
~ u s c h  Campus 

Piscataway, New Jersey 
PRESENT 

FIRST ANNUAL RUTGERS-FISHER SYMPOSIUM 
PROTEIN DOMAINS: 
Molecular Insights into 

Structure/Function Relationships 
November 2nd and 3rd, 1987 

Waksman institute 
Speakers 
Edward Arnold, Rutgers University 
Russell Doolile, University of California 
Richard H. Ebright, Rutgers University 
Alan A.R. Fersht, imperial College of Science and 

Technology 
Adrian Goldman, Rutgers University 
Wayne Hendrlckson, Columbia University 
Bruce Merrifield, Rockefeller Universtty 
Howard Nash, National Institutes of Health 
Mark Ptashne, Haward Un~versity 
John Rosenberg. Un~versity of Ptttsburgh 
Don C. Wiiey, Haward University 
Kurt Wiithrlch, lnstttut fiir Molekularbiologie und Biophysik 
For further information call or write: 

Registrar, Division of Continuing Education 
Rutgers, The State University of New Jersey 
Clifton Avenue 
New Brunswick, NJ 08903 
(201) 932-7903 

MsbEUM9PIIaIRUIRI 

Fisher La scientific RUTGERS CorpaotU- 

Circle No. 282 on Readers' Servlce Card 

Maintains specimen at any temperature 
between - 20° and + 100°C 

Fits most standard microscopes 
Temperature control is automatic 

Circle No. 3 on Readers' Service Card 

Request h r  Research Grant Applications 

BIOCHEMICAL AND 
MOLECULAR ASPECTS OF 
THE REGULATION OF ION 

TRANSPORT IN 
EPITHELIAL CELLS 

The Cystic Fibrosis Foundation invites 
grant applications to define and character- 
ire the biochemical and molecular aspects 
involved in the regulation of epithelial cell 
ion transport related to cystic fibrosis (CF), 
with specific focus on post-receptor reg- 
ulatory mechanisms. 

This special request is intended to en- 
courage innovative, meritorious studies 
focusing on areas including but not limited 
to: 
• molecular/biochemicaI identification of 

transport proteins and associated reg- 
ulatory elements; 

a genetic manipulation of transport models 
to study regulation; 

a identification of second messenger path- 
ways and interrelationships among these 
pathways; 

a approaches to bypassing or modifying 
altered transport mechanisms in CF cell 
lines; and 
methods to immortalize epithelial cell 
lines. 

Applications must demonstrate potential 
relevance to CF. 

Awards will be made as grants-in-aid. 
Applicants may request up to $1 00,000 in 
total annual costs (direct and indirect) for 
up to two years. 

Interested individuals are encouraged to 
contact the Foundation to discuss the 
potential relevance of their work to the 
objectives of this announcement The dead- 
line for submission of applications is 
August 1, 1 987. Application materials are 
available from the 

Cystic Fibrosis Foundation 
6931 Arlington Road 

Bethesda, Maryland 2081 4 
(301 ) 951 -4422 

. 



SEE YOU 

AT "THE 


The British Laboratory Week is 
m a j u  international meeting of its 
kind in Europe in 1987. 

There's no Achema, Analytica, 
Het Instrument or Salon du 
Laboratoire this yeau:They're 
bi-ennial and tri-ennial, and their 
schedules coincide in '87. 

So plan your visit now! 
As you'll appreciate, 'The Week' 

is an important occasion and, well 
worth your time and interest. Simply 
complete and clip the coupon 
below We'll make sure all the 
relevant information is sent to you 
immediately it becomes available. 

The British Laboratory Week 
is an umbrella title for FOUR 
exhi bitions and THREE 
conferences. (See panels above.) 

Over 750 different companies' 
products from around the world 

WEEK"!
will be on display 

Heck! With the exhibits and 
the subjects for discussion we've 
got lined up, you'd be crazy to stay 
away 

m---mmmmv----- 1THE BRITISH CUT OUT AND MAIL FOR YOUR FREE TICKET! 
To: Brian Curtis, Organiser, British Laboratory Week,The Hub, Emson Close, 1 LABORATORYWEEK. 
Saffron Walden, Essex CBlO 1HL, United Kingdom. 
Please send me  FREEtlcketk) t o  "The Week" and ~n lorn ia t~or i  on my 
prir-icipal area of interest: 
Laboratory '87 llMedical Laboratory Sciences U Blo '87 ll 
Cornp~jter-Aided-SciencesU 

Also, please send nie deta~ls of the following conferences 

Blo '81U Analflicon U U
Coni l) i~ter-A~ded-Scimes 

THE COUNTRY'S LARGEST 
I SClEN TIFIC EVENT 

13-15 OCTOBER, 1987I OLYMPIA, LONDON, ENGLAND 
The British Laboratory Week is 

organised by Curtis Steadman & 

Partners Limited, The Hub, 

Emson Close, Saffron Walden, 

Essex CBlO lHL, United 

Kingdom.

Telephone: 107991 26699.  

Telex: 81653 INFORM G. 

Fax: 107991 26088. 


I 1  I 

,,Ni~~s$* 
hootay 
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When the Biotechnology 
Indwtry needed a probe that 
would detect 10 Picograms of 

contaminating DNA.. . 
Microbiological Assodates 

Serving the Biotechnology Industry with a 
complete battery of contaminant and product 

characterization tests for product development, 
process removal validation and 

regulatory compliance. 

For additional information on the 
full range of services available from 
Microbiological Associates, contact 

our Customer Service Represen- 
tatives at (301) 654-3400. 

We are the Services in 
Biotechnology Services 

Z w M V K A L  
54 ASSOCIATES IN(. 
5221 River Road Bethesda, Md. 20816 USA 

(301) 654-3400 Telex: 90-8793 

Circle No. 318 on Readers' Service Card 

Massachusetts Institute of Technology 
presents a short course entitled: 

"ADVANCES IN CONTROLLED 
RELEASE TECHNOLOGY: 
POLYMERIC DELIVERY 
SYSTEMS FOR DRUGS, 

PESTICIDES, AND FOODS" 
DATES: July 274uly 31, 1987 

Professor Robert Langer, MIT-Program D~rector 
Professor Frank Harns, Un~verslty of Akron 
Dr Jorge Heller, SRI lnternatlonal 
Professor Marcus Karel, MIT 
Professor N~cholas Peppas, Purdue Unlverslty 
Professor Frank Szoka, Un~verslly of Cal~fomla, S F 

LOCATION: MIT, Cambndge, Mass 

CONTACT: Pamela Brown 
MIT, E25-342, Cambr~dge, MA 02139 
Tel (617) 253-3123 

AllENDANCE FEE: $1 150 

TOPICS: 
-Controlled Release of Polypephdes/Macromolecules 
-B~oerod~ble Polymers 
41oadheswes 
-Oral and Injectable Systems 
-Transdermal Systems 
-Regulatory Approval Studles 
41posomes 
-Monoclonal Ant~bod~es 
-M~crocapsules and Mlcrocarners 
Spec~alty Polymers 

Circle No. 226 on Readers' Service Card 

A u ' r o ~ E  
MEASUREMENT 
ON YOUR IBM PC 
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New digitizing tablet with 
Sigma-Scanm measurement 

software. $1195 
Cat #3011 - 12" x 12" system 

Resolution of .025 mm, accuracy of 
at least .25 mm. Comes with state- 
of-the-art software for area, linear, 
perimeter, length of curvy line, and 
angular measurements. X, Y point or 
stream digitizing. Descriptive statis- 
tics. Transfer data to other programs 
in standard ASCII or DIF format. 

Call or write today for more 
information. 

JANDEL SCIENTIFIC 
MICROCOMPUTER TOOLS FOR THE SCIENTIST 

2656 Bridgeway, Sausalito, CA 94965 
800-874-1888 

(In Calif. call 415-331-3022) 
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Presenting a n e w  monthly journal that relates significant advances in cancer 
research and reports on the recent studies of g rowth  regulation 

Claud10 Basillco, [Editor In Ch~eflDepanrnent of Patholoqy New Hldesaburo Hanafusa, [Edltor In Ch~ef]The Rockefeller Unl 
York Un~verslryScbiool of Medlclne 550 Flrst Avenue New York verllty 1230 York Avenue New York NY I002l 
NY l O 0 l b  

Uonel Crawford. Molecular Vrroloqy Laboratory lmperlal Cancer Franqois ~uzin.INSERM U273 Centre de Blochi~m~eUnlvers~te 
Research Fund L~ncolns Inn F~eldsLondon WC2A 3PX UK de N~ce06034 N~ceFrance 
Carlo M. Croce. The W~starInst~rute3601 Spruce Street lnder M. Verma. The Salk In,trrute P0 Box 85800 San D~eqo 
Pbirladelptira PA 19104 USA CA '12 138 USA 

MichaelH. Wigler, P0 Box 100. Cold Sprlnq Harbor Laboratory. 
Cold Spr~ngHarbor. NY 1 1 /24, USA 

AIMS AND SCOPE 

Oncogene Research 1s a monthly journal dedicated to report, of ,~qn~frcanlresearch In the qenetlcs molecular and cellular 
b~oloqyof oncoqenes thelr products and the factors rnvolved In Itie reguldt~onof qrowth of normal and cancer cells Oncogene 
Research 1s Intended to prov~dea vetircle for raprd publlcatlon of report, In lhls qrowlnq area of biology wtille malntalnlnq a 
rlqorous revlew procell The journal w ~ l lpubl~shresearch papers mlnr revlews and lhorr communlcatlons 

CALL FOR PAPERS 

We lnvlte you to conrrlbute to Oncogene Research. Papers can be submlrred to the edltor of your ctiorce Declslons on subm~tted 
papers w ~ l lbe made as raprdlyas poss~bleusually wlthirn four week, from the dare of recelpt Publrcatlonof accepted manuscrlprs 
will be wrrhrn three month, Some of the varrous toplcs that wrll be cons~deredfor publrcdtlon are 

Moleculdr structure of cellular and vrral oncoqenes Recess~veoncoyenel and tumor suppressor gene, 

Functlon of oncogene prorelns Tumor vlruse, as mutagens 

Cellular transformatron V~ruse, alloc~atedwlth tiurnan tumors and cancers 

Expre,,lon of oncoqenes durlng development Oncoqenes~s~ntran,qen~c mrce 

Growth factors and the~rreceptors Evolutron of oncogenes 
Oncogenes qene rearrangements and other mutations Requlat~onof cell prol~feratlon 

PAPERS FOR THE FIRST ISSUE OF ONCOGENE RESEARCH 

* M l n ~revlew Sub threst~oldNeoplastrc 5tates' Created In Trans 
genlc M~ceMrnoo Rassoulzadeqan and Fran~o~sCu/ln 

* The Transformrrig Proteln P68 qag ros of Avlan Sarcoma Vlrus 
UR 2 1s a Transmembrane Protelnw ~ t t ithe (jc+qPortion Protruding 
Extracellularly Song Muh J Jonq and Lu-Hal Wdnq 

* Ampl~ficatlonand Expression of Fore~gnGene, In Cells Produclnq 
Polyoma V~rusLarqe T antlgen Sandra Pellegrln~and Claud~o 
Bas~lrco 

* Alternat~veSplrclng of Human p53 Transcr~pt, Greg Mattilasti 
ewlkr Dav~dPlm Lawrence Banks and Llonel Crawford 

SUBSCRIPTION INFORMATION 
Volume 1 Number 1 due May 1987 
1 I,,ues per volume ISSN 0890 6467 
Corporate ,ubscr~pt~onprlce per volume 5160 00 
Unlvers~ryand academrc subscrrptron prlce per volume S 130 00 
Ind~v~dualsubscr~ptlonprlce per volume 535 00* 

*Indlvldual sub,cr~ptlon prlce 1s d~dlldbleonly to ~ndlvlduals 
who subscribe drrectly from the publ~,tier and who pay throuqbi 
personal checks or credlt c~rd, 

Send today for your free sample issue! 

* Regulation of the Expre,slon of Prolo i>~(ogrrir. C srr t)y Alter 
natlve Spllc~nqIn Ch~ckenSkeletal Muscle Lu Hal Wanq Sbi~nj~ 
Iyma Ttiamb~Dora1 and Burls Lrn 

* Murrnr C r r y c  Retrov~ru,es Alter the Growth Requirements of 
Myelold CdI Llnes Suzanne Cory Ora Bernard Dav~dBowtell 
Sabrlati Scbirader and Jotin W Schrader 

* Ctiaracter~zar~onof the Human PIM I Gene A Putat~veProro 
Oncoqene Codlnq for a I~ssueSpec~f~cMember of the Prote~n 
Krnase Famlly T~motbiyC Meeker Ldllttid Ndgalajan Abbd) ar 
Rushdl Glovann~Rovera Kay tiuebner and Carlo Croce 

* Compar~sonof the Human and Mouse PIM cDNAs Nucleotrde 
Sequence and Irr~rnunoloq~calldentlflcarlon of the 111 Mtro Syn 
tbies~zedPIM 1 Proteln Jos Domen Marleke von Llndern Andre 
tiermans Marco Breuer Gerard Grosveld and Anton Berns 

HarwoodAcademic Publishers 
-P.O. Box 786 Cooper Station, New York NY 10276, USA P.O.Box 197 London WC2E 9PX UK. 
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FIRSTANNOUNCEMENT 

CALL FOR PAPERS 
ENZON'S 2ND CONFERENCE IN A SERIES 

"Innovationsin Protein Therapeutics: 
From Research to the Clinic" 

Planned for December 9-11, 1987 
Walt Disney World Resort 
Lake Buena Vista, Florida 

The field of peptide and protein therapy has expanded tremendously 
over the past few years. Both heterologous and homologous proteins 
are presently beingcons~deredfor treatment for a variety ofdiseases. 
This conference is intended to address improvements in the pharrna-
codynamics. pharrnacokinetics and immunology of proteins through 
various methodologies such as polyethylene glycol (PEG), albumin 
and dextran modification: liposomesand slow release techniquesetc. 
Basic research through advanced clinical studies will be discussed. 

You are invited to submit a proposal for presentation at the conference. 
A brief abstract of no more than 500 words should be sent to M.L. 
Nucci. ENZON lnc., 300 C Corporate Court, South Plainfield, NJ. 
07080,postmarked no later than July 30.ENZON will notify you of 
acceptance no later than August 30. 

Gel Sequel 
wriable volt 
~ngineered 
InAalL--, 

The Drummond 

problems typical of DNA 
sequencing operations. 
Featuring a replace-
able, autoclavable, 

bore with a tapered 
.014 (.37mm)O.D. tip, 

this 3f l  pipet will deliver 

.. ...-
ly will 
umes 

been deposited to the Repository for distribution to 
the international scientific c~mmunity.~Included are 
clones mapping to each of the human chromosomes. 

Chromosome-specific Genomic Libraries: 
EcoRI and Hind111 total digest libraries constructed in 
Charon 21A from flow-sorted human chromosomes are 
available for each chromosome except 1, 7 and 12 
(EcoRI only). A partial digest X library in Charon 35, 
insert size range 10-22 kb, is also available.2 These 
libraries were constructed as part of the National 
Laboratory Gene Library Project by the Los Alamos 
and Lawrence Livermore National Laboratories. 
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:A% ' 

* 3 @  
as"% 

90 
t T A  4 

22% -
GWC I 

UQ.* 
sci: i 

3 1 0  
s:a 

k 28 
nai4 

g.? 0 
I C C  

5% 
6i;G 

The Repository i s  supported under contract N01-HD-5-2944 from the National Institute 
of Child Health and Human Development and the Division of Research Resources. I 

2:;~el~87&+T-CR0Repository materials are available t o  qu-ed investigatm for a fee established by the 

FG301-231r5826 
66x2 ?I?-- a 4713 4 - *.?*a - P: 710 

c a n e  e;;:rtc>Gca ATaiTCAtGGr3 T;9GcCAAC;c - ~ ~ ~ ~ c ~ G ! + ' N o ~ J ~ G $ ~ ~ ' F S : ~ ~ ~ ~ ~ ~ Z $ % C S ~ ~ * ~ ~ E ~,,,TcAcG&G TAG;CcaaAcgc TATGr,:TGA 

1342 SCIENCE, VOL. 236 



TAYLORkFRANCISI N T E R N A T I O N A L  P U B L I S H E R S  

A Zxo Hundred Year 
Commitment to Excellence 

in ScientificPublishing 

Publishing 

Etylor & Francis 
New Yovk London 

Major professional resources 
for specialists, researchers, 

and policymakers 

Over 100 book titles annually 
and over 75 journals 

Emphasizing 
Biomedicine 
Ergonomics 

International Relations 
Ocean Sciences 

Physics 
Political Science 
Social Sciences 

Marketing and 
Distribution 

Etylor & Francis 
Philadelphia 

Exclusive North American 
distributor for the 

'bylor & Francis Group: 
'bylor & Francis 
The Falmer Press 

Crane, Russak & Company 

as well as 
other 

prominent 
international 

publishers 

Riotechnology Series 

Biotechnology: 
The Biological Rinciples 

MD lkevan, S A Boffey, 
K H Goulding and P Stanbury 

Combines essential ingredients 
of traditionally separate disciplines 

and stresses commercial and industrial 
applications. 

'lhylor & Francis 
272p 1987 Volume 1 
0-8448-1506-3 HC $45 
0-8448-1507-1 SC $22 

Fermentation Kinetics 
and Modelling 

C G Sincldr and B Kristianseu 
A comprehensive introduction to 

the problems of fermentation. 
'lhylor & Francis 

128p 1987 Volume 2 
0-8448-1509-8 HC $45 
0-8448-1510-1 SC $22 

Neurochemisty and 
Neuropharmacology 

Series 

Unconjngated Pterins in 
~eurobiology: 

Clinical Implications 
W Lwenberg and R A Levine, Editors 

Spans the chemistry, biochemistry and 
pharmacologv of unconjugated pterins 
and the treatment of related disorders. 

Thylor & Francis 
Vol 1 250p 1987 

0-85066-370-9 HC $54 

Brain Iron: Neurochemical 
and Behavioral Aspects 

MB H Youdim, Editor 
The presence and role of iron in the 

CNS and the consequences of deficiencies. 
'hylor & Francis 

V012 250p 1987 
0-85066-393-8 HC $54 

Biochemical and Pharmacological 
Aspects of Depression 

K F Tipton and MB H Youdim 
The molecular basis of depression and the 
mode of action of anti-depressant drugs. 

Thvlor & Francis 

Examining . . . 
Interactions in Organisms 

The Chemical Basis of 
Radiation Biology 

C Von Sonntag 
The chemical processes behind the changes 
in living matter caused by ioniz~ngradiation. 

Thylor & Francis 
500p September 1987 
0-85066-353-9 I-fC $89 

Genetics and Resistance to Infection 
D Wakelin and J MBlackwell, Editors 
The dependency of an organism's immune 

system on its genetic make-up and how 
this affects its response to infection. 

Thylor & Francis 
300p September 1987 
0-85066-366-0 HC $54 

Drug Metabolism from 
Molecules to Man 

D Benford, G G Gibson and 
J W Bridges, Editors 

Selected Contents: Metabolism and Kinetics 
of Xenobiotics in Safety Evaluation. Biological 

Techniques and Factors Affecting Drug Metabolism. 
Biologically Active Metabolites and 12xtra:he~atic 

Metabolism. 
'hyylor & Francis 

500p September 1987 
0-85066373-3 HC $45 

Advances in Medical Imaging and 
Related Dosimetry 

International School of Radiation 
Damage and Protection 

A Brill, A Del Guerra, V Mendez 
and A Rindi, Editors 

The physics of new imaging apparatus in 
medicine and the related radiation 

problems and health hazards 
World Scientific 

600p September 1987 
9971-50-191-0 HC $74 

Biomechanics of the Hand 
A Basic Research Study 

K-NAn, Y-S Chao, W Cooney and 
R Linscheid 

An understanding of the hand's function 
in relation to force and motlon potentials 

in normal and pathological cases. 
World Scientific 

250p September 1987 
9971-50-103-1 HC $37 
9971-50-104-X SC $21 

Journals. . . 
Biochemistry, Immunolo~y~ 

Orders must have payment, P 0 Number or credit Molecular ~iology,~euroscience, 
card authorization. Prices subject to change. Pharmacology, Radiation Biology 
Include $1.75 shiooinrtlhandlinrtfor first title and More' and $.50 for each additional.ine dr add 

4% if order totals $50 or more. 
Return Policy Terms Apply. 

Send for the Complete 
Journals Catalog/1987 

Taylor & Francis 242 Cherry Street Philadelphia, PA 19106 800-821-8312/215-238-0939-
1 ' t I I L A D E L P I I I A  . N E W  Y O R K .  L 0 N I ) C ) N  
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by R J Leatherbarrow 
ENZFIlTER fits two sets of experimental data by non-linear regression 
(Marquart algorithm) to one of several different equations provided. If 
the equation you require is not on the list below, you can add your own 
with the easy-to-use integrated equation editor. 

The results are presented in tabular and graphic form, with a 
presentation quality screen-dump facility available for Epson- 
compatible printers and the Hewlett Packard lasejet. Extra sets of data 
and transformedlderivative plots of the samedata can be shown on 
screen at the same time. You can draw one graph next toanother for 
comparison. To distinguish data sets, you can select a variety of 
symbols, semi-continuous lines and add your own labels (including 
some Greek alphabet characters). 

ENZFIITER can be set up to perform weighting (removal of outlying 
data) and to run in batch mode (performing several analyses 
automatically, without user intervention). All results can be sent 
to a printer. 

ENZFITTER provides sophisticated entry and editing facilities for data 
and it will also read ASCII files including LOTUS 1-2-3 PRN. 

ENZFITTER is presented in menu form, with windows and context- 
sensitive help. It supports Hercules, Colour and Enhanced graphic cards. 

Equations fitted: Transfonned/derivative plots 
Linear regression fitted: 
pKa determination Residuals 
Michaelis-Menten kinetics Scatchard 
Ligand binding ( I  or 2 sites) Eadie 
Single, double or triple exponential decay Lineuvaver-Burk 
1st order rate qttation Semi-logarithmic 
Hill equation LinearisepKa 

Package includes comprehensive manual + 5.25" floppy disk for 
IBM PC (384K RAM min; DOS 2.0 or later). US $199; UK E99 

Full refund if not satisfied and program returned within 14 days. 

Orders from individuals must be accompanied by payment as follows:- 
1. Cheque: made out to 'Elsevier' in US dollars. 
2. Credit card: we accept AmEx, Visa and AccesslMasterlEurocard. 
Please give card number, expiry date, issuing bank (if appropriate), the 
cardholder's name and signature. 
Recognised institutions will be invoiced: terms strictly 7 days net. 

ELseuier - BMSOFT 
Elsevier-BIOSOm (JIC), 52 Vanderbiilt Avenue, 

New York, NY 10017, U.S.A. 

I344 Circle No. 208 on Readers' Service Card 

The AuthentiKit~~ System 

The lsoenzyme Electrophoresis System 
for In-Process Quality Control 

and 
Much More..... 

- Verify the identity of your Cells - Obtain an lsoenzyme Fingerprint - Detect Cross-Contaminations - Monitor Chromosome presence/loss - Map Genes 

P. 0. Box 90, Marshfield. MA 02050 
61 7/837-6709 Telex 6972567 INNOCHEM 
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Your 

and recall il at any time In analog or digital form. T~me or trlgger markmg 
allows orease. rao~d selectton of desired data on olavback. low noise (larae 
dynamic rangej- wide fre uency response'- high recording qualiG 
analog/digital replay cloLtrigger marking *audio notes 

Csll our toll lme number 01 write for more inlormation 

The Right Technology 

& Medical Systems Corp. ' One Plaza Road, Greenvale, N.Y. 11548 516-621-9190 
(800) 654-5407 
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Order any Unpurified Ol@nucleotide for only $10 
per base And you'll have it in 4 days Faster d necessary 

~ou'll get top qual~ty product synthesized using 
rel~able cyanoethyl phosphoram~d~te chemistry on ABI 
DNA Synthesizers 

For your special needs, we can produce Large Scale 
Custom S theses and Phosphorous 

Modifie&-JA And as always, our 
work 1s covered by our exclusive 
'No Mutant' Guarantee 

Call 6 19-587-0320 

These pnces good through August 3 1.1987 

Circle No. 152 on Readers' Service Card 

As long as necessary, at selected speeds, the Burrell Shaker 
duplicates hand mixing's swirling action, assuring faster, more 
complete mixing. The swirling motion is consistent at every 
speed, so you can replicate exact operations. 

Burrell's Shaker Build-Up@ System lets you add separatory 
funnel supports, longer side-arms, platforms, and clamps. The 
Wrist-Action@ Shaker can hold from 4 to 24 Erlenmeyer flasks, 
up to eight 250 ml flasks, and separatory funnels as large as 

Write or call for our brochure on the only Wrist-Actionm 
Shaker on the market. 

BURRELL CORPORATION 
2223 Fifth Avenue, Pittsburgh, PA 15219 

Come see us at ASBC Booth's 263 and 265 Telephone: (412) 471-2527 
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4lELDED 
sux : s ~ x ~ O x 7 1 c m  
LARGE Sl --.. .-- . 

Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

e for dry r2 
a l . 

~dioact ive sroragl 
materii \ 

Maintains a data base of references 
Searches for any combination of authors, years 
of publication, reference title, publication title, 
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 MedLine data bases 
such as NLM, BRS and DIALOG (optional) 

38-2 SHI 
WET Wl  

*...-..e..-. 
RS-2 HAL; I -  O K  I0XJUC;ITl 9 OU- 

WlTt 
5.7~61~1.; 
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-I BASE 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . $1 g50° 

VAX/VMS (native mode) . . . . . . . . . . . . $35Ooo 
M!JAL S1!jw dr DEMO 

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

WE CAN CUSTOMIZE 

DIMENSIONS AND DE 
TO YOUR EXACT SPEl 

I SCIENTIFIC PRODUCTS DIV. ANN ARBOR PLASTICS INC. 
2285 S. STATE RD. ANN ARBOR MI 48104 3131994-3674 

Connecticut residents add 7%% sales tax. 
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There's never been a more versatile way to grow and study cell 
cultures than Lab-Tek@ Chamber/Slides and Flaskettes. Now 
you can choose the best growth surface for your anchorage- 
dependent cells- glass or plastic. 

Grow cells using Chamber/Slides as they come from the pack- 
age. Then separate the slide (growth surface) from the growth 
chamber(s). Fix, stain and study on the original growth sutface- 
a 26mm x 76mm slide of borisilicate glass or Permanox@ 
plastic. Permanox slides are treated to produce a tissue culture 
surface identical to our LUX@ Tissue Culture Labware. 

Chamber/Slides are available with 1, 2, 4 and 8 chambers, plus 
Flaskette. With as many as 8 chambers on a slide, you can 
perform multiple analysis or culture different cell lines on the 
same slides. All are tested to assure quality and sterility. Packaged 
in 11.5 x 29cm plastic trays with pull-back cover; eight slides 
per tray. 

Easy to Use 
1. Fill chamber with suspension; cover and incubate. 
2. Decant medium and fix cells. 
3. Remove chambers and stain as usual (or) retain chambers 

and stain each culture separately. 
4. Remove gasket; apply coverslip if desired. 

Call or write for more information. Miles Scientific, 2000 North 
Aurora Road, Naperville, IL 60566, 1-312-983-5700. To order, 
contact your LWLabTek Dealer. 

-- 
Miles Scientific MILES --- 
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...TRCG... 
I,... Macintosh DNA Analysis 

Software from Textco 

TheDhTA Zmpector ZZ + 
complete restriction enzyme analyses 
built in speech for confirming sequences 
enterleditlrecombine DNAs 
open reading framelpeptide analyses 
MI3 shotgun alignment 
search for direct and inverted repeats 
search with sequence entered at keyboard 
base composition analysis 
homology matrix analysis 

completely HFS compatible 

Gene Communicator 
includes GenBankTMand BioNetTMindex files 
search index files for key words 
automatically download DNA sequences and 
comments from GenBank or BioNet 
upload DNA files to BioNet automatically 
automatically create DNA Inspector II/+ files 
from downloaded BioNet or GenBank seq 
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Variabiity and Management of 
Large Marine Ecosystem 
Edited by Dr. Kenneth Sherman, Director, 
Narragansett Laboratory, National Oceanic and 
Atmospheric Administration, and 
Dr. LewisM. Alexander, Director, Center for 
Ocean Management Studies, Unioersity of 
Rhode Island 

Large marine ecosystems (LMEs) are being subjectedto in-
creasing stress from industrial and urban wastes, aerosol con-
taminants, and heavy exploitationof renewable resources.This 
book is a state-of-the-artreview of effective means for measur-
ing changes in populationsand productivity, physical-chemical 
environments,and management options for LMEs. For the first 
time, this volume treats LMEs holistically as regional manage-
ment units by bringing together the all too often fragmented 
efforts to optimize ocean resources. 319 pp., 1986. 

$31.85;A M  members $25.50(include 
membership number from Science). 
Ordufrom: Westview Press, Dept AAAS, 5500 Central 
Avenue, Boulder, CO 80301 
Add $2.50 postageand handling for the first book 
ordered; 75C for each additionalbook 

Published by Westview Press for AAAS 
I 
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EASY WR 
TO RECO, ,,
TEMPERATURE 
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FOR RAPID-
COMPUTER 
ANALYSIS. 

The new RyanTempMentor 
records up to 6,361tempera-
tures with O.1°C resolution,then 
communicatesto your computer 
for rapidanalysis and charting 
on your printer. Recordstime1 
temperaturechanges inthe lab, 
inthe field or underwater for up 
to 530days, completely unat-
tended. Choosefrom 16sam-
pling rates. Download infield or 
office using an IBM-compatible 
computer or terminal. 

We'll give you a 30day free 
trial use so you can take up to 
6,361free samples of criticaltem-
peraturesin your work. Offeris 
limitedto supply on hand. Write: 
Ryan Instruments,P.O. Box 599, 
Redmond,WA 98073.Call: Bill 
Evans at (206) 883-7926. 
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the ULTIMATE in 
FLUORESCENCE SPECTROSCOPY 

The GREGTM Family is Here! 
The GREG-PC is a Photon 
Counting Spectrofluorometer 
which can be upgraded to a 
Multifrequency Lifetime 
Spectrophotometer equivalent to 
a GREG-200 at a later date. The 
optical system has been optimized 
for maximum intensity and fbr 
polarization measurements. The 
GREG-PC .is controlled by an 
IBM compatible computer. The 
software automatically performs 
both excitation and emission 
spectral corrections, and allows 
easy manipulation, acquisition 
and display of data. The 
GREG-PC can have either single 
or dual emission channels for 
polarization measurements using 
the L or T format. 

The GREG-200 is a Frequency 
Domain Lifetime Fluorometer * 
with a range of 10 KHz to 250 
MHz. Either a Xenon lamp or a 
laser may be used as a light source. 
The optical base is a single unit 
designed for perfkct alignment 
but with the built in simplicity 
of component interchange. The 
IBM PC compatible software 
controls the instrument and 
performs data acquisition and 
manipulation. The sofeware also 
performs on-line analysis of 
fluorescence decay in terms of 
exponential components and 
continuous distributions of 
lifetimes, the determination of 
rotational correlation times and 
order parameters, the resolution 

of emission spectra of emitting 
species in a mixture of several 
components and the measurement 
of time-resolved spectra. Decay 
times can be easily measured from 
500 milliseconds to 5 picoseconds. 

Direct di&rential phase and 
modulation ratio determinations 
are used to analyze the rotational 
behavior of molecules in solution, 
in membranes or proteins, and the 
analysis of rotational motions of 
isotropic, anisotropic and 
restricted rotators. 

*patents applied for 

1823 S. Neil Street, Champaign, IL 61820 (217) 359-8681 r ISS, I ~ c .  
Via Lagoscuro, 19020 Ceparana (SP) Italy (0187) 933-484 l@ The Lifetime Company 
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BRAIN, BEHAVIOR, AND IMMUNITY 
Concerned with interactions between the nervous 
system and the immune system at the molecular, 
cellular, and organismic levels 
Editor-in-Chief 
ROBERT ADER, University o f  Rochester School 
o f  Medicine and Dentistry, Rochester, New York 
Associate Editors 
NICHOLAS COHEN and DAVID FELTEN 
Volume 1 (1987), 4 issues ISSN 0889-1591 
Annual Subscription Rates 
U.S.A. and Canada: $100.00 All other countries: $112.00 

International Journal of Gene Mapping and 
Nucleotide Sequencing Emphasizing Analyses 
of the Human and Other Complex Genomes 
Editors-in-Chief 
VICTOR A. McKUSICK, The Johns Hopkins University 
FRANK H. RUDDLE, Yale University 
Volume 1 (1987), 4 issues ISSN 0888-7543 
Annual Subscription Rates 
U.S.A. and Canada: $80.00 All other countries: $92.00 

JOURNAL O F  F O O D  
COMPOSITION A N D  ANALYSIS 
An official publication of the International Nehvork 
of Food Data Systems, a UNU Organization 

Devoted to al l  scientific aspects o f  the chemical 
composition of human foods 
Editor 
KENT K. STEWART, Virginia Polytechnic Institute 
and State University, Blacksburg, Virginia 
Volume 1 (1987), 4 issues ISSN 0889-1575 
Annual Subscription Rates 
U.S.A. and Canada: $70.00 All other countries: $82.00 

JOURNAL OFTHE JAPANESE A N D  
INTERNATIONAL ECONOMIES 
Academic analyses of the Japanese economy and the 
interdependence between the Japanese economy and 
other national economies 
Editorial Board 
MASAHIKO AOKI, University o f  Kyoto 
and Stanford University 
MlCHlHlRO OHYAMA, Keio University 
KOlCHl HAMADA, Yale University 
MASAHIRO OKUNO-FUJIWARA, University o f  Tokyo 
Volume 1 (1987), 4 issues ISSN 0889-1583 
Annual Subscription Rates 
U.S.A. and Canada: $100.00 All other countries: $112.00 

All prices are in U.S. dollars and are subject to change without notice. 

ACADEMIC PRESS 
AT THE FOREFRONT OF RESEARCH 

For sample copies or more information, please write: 
Journal Promotion Dept. 
1250 Sixth Ave., San Diego, CA 92101 S7128 
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LET LIFE 

FOOL YOU 

ONCE AND 


YOU COULD 

BE FOOLED 


FOR LIFE 

There was a time when you could 

buy life insurance and know exactly 
what your benefits would be down the 
line. It's not so easy anymore. Today, 
insurance plans feature complicated 
investment devices tied to fluctuating 
interest rates. And while the mini- 
mum and maximum amounts payable 
are fixed, your beneficiary might get 
less than you planned for. Simple isn't 
always better, but many insurance ex- 
perts recommend you look at Term 
Life Insurance. It pays what it prom- 
ises.. .no fancy investment foot- 
work.. .right up to the termination 
age. 

Which is why the AAAS endorses 
its own Term Life Insurance Plan-it's 
the purest and most inexpensive kind 
of life insurance. Each AAAS inember 
can apply for up to $240,000 of cover- 
age with generous protection for the 
family, too. 

Interested? Simply contact the 
Administrator, AAAS Group Insur- 
ance Program, 125523rd Street, 
N.W., Suite 300, Washington, D.C. 
20037, or call Toll-Free 8001424-9883 
(in Washington, D.C. call 2021296-
8030).They will be pleased to answer 
any questions you may have about 
this valuable member benefit. 
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