


hi- Ip": 

?hllcabout tedious tasks. 
A typicalELISA assay-

includingaddingsamples, enzyme-
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diluting,washing, and transfer-
ring- requiresapproximately 
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hybridoma fusion-including cell 
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pipettings!(Basedon seeding 5-10 
plates per fusion.)It allstacksup to 
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For automation of ELISA and 
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expansio~w,per your protocol. 
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worldwide. 
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pump binary gradient system complete 
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Making waves 

THE "tornado" on the cover is a 
chemical wave. It is an example 
of one of the orderly structures, 

in this case a s~iral. that can form in 
complex chemiial reactions and then 
propagate through the chemical solu- 
tion (page 460). The cover illustration 
is a composite time series of single 
snapshots made of a spiral wave that 
formed during the Belousov-Zhabo-
tinsky reaction (bromination of an or- 
ganic substrate). The range of chcmical 
waves that have been observed is de- 
scribed bv Ross et al. in one of eieht 
articles k this special chemistry is&. 
[Brauman's editorial summarizes some 
of the highlights and major develop- 
ments in chemistry that are described in 
the articles (page 373)l. Three typcs of 
waves-kinematic waves, trigger waves, 
and ~ h a s e  difision waves-done with 
thei; properties and geometri& are 
compared. The formation of such waves 
in chemical systems far from equilibri- 
um conditions is especially relevant to 
natural phenomena, most of which are 
also far from equilibrium. Peristalsis, 
nerve conduction, pulses of pheromone 
emissions, and other biologic phenome- 
na in a range of living organisms in- 
volve the propagation of electrochemi- 
cal waves; thus analysis of the physical 
chemistrv of waves is im~ortant in un- 
derstandkg not only chimical systems 
but also biologic and biochemical ones. 

Nile delta subsidence 

THE northeastern part of the Nile 
delta, where today at least a mil- 
lion people live, may be under 

water by the year 2100 (page 497). 
Stanley describes how the geologic con- 
figuration of the region has changed 
through the past 7500 years and ex-
plains why submergence of much of the 
northeastern part of the delta within 30 
kilometers of the Mediterranean coast is 
possible. This part of the delta plain has 
been sinking at a rapid rate, on average 
between 40 to 50 centimeters per cen- 
tury for at least 75 centuries. Apparent- 
ly, tectonic factors have contributed to 
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the more rapid subsidence of this part 
of the delta. In turn, subsidence has 
redirected some of the branches of the 
Nile to the area. One of the important 
factors in subsidence calculations is the 
changing sea level, and, worldwide, sea 
level is on the rise; currently much of 
the delta is only about a meter above sea 
level. Added to these factors is de-
creased deposition of Nile River sedi- 
ments as a result of the construction of 
the Aswan High Dam in 1964; sedi- 
ment deposition currently fails to keep 
up with coastal erosion as it had in the 
past. The region's future thus comes 
into question in light of flooding and 
submergence under the sea. 

Selfish DNA 

THE wasp Nmonia vitripennk, a 
parasite that lays its eggs in the 
pupae of flies, contains what 

might be, according to Nur et al., the 
most "selfish" genetic element yet de- 
scribed-the psr (paternal sex ratio) ele- 
ment (page 512). Typically in this spe- 
cies, males develop from unfertilized 
eggs and thus have only one set of 
chromosomes, the ones from the egg- 
laying female; females develop from fer- 
tilized eggs .and have chromosome sets 
from mother and father. Females gener- 
ally exert major control over what the 
ratio of sexes within the population will 
be and usually bias the ratio toward 
females. Thus more eggs are fertilized 
than not. However, when, along with 
sperm, the psr element is transmitted to 
the egg, that sex ratio suddenly shifts: 
thepsr element causes the paternal chro- 
mosomes to condense and disappear, 
fertilized eggs end up carrying only one 
set of chromosomes, and, instead of 
females, males are produced; these 
males then continue to transmit the psr 
element and push the population to 
greater and greater percentages of 
males. The work reported clarifies much 
about the structure of psr (a "supernu- 
merary" chromosome) and its repeating 
subunit; with this information it may be 
possible to determine if any of the psr 
element's gene products have hnctions 
other than ensuring self-perpetuation. 

Advance in scanning 
tunneling microscopy 

R EFINEMENTS in scanning tun-
neling microscopy should make 
this technique of value for pro- 

ducing accurate three-dimensional im-
ages of biological materials that have 
been coated with conducting films 
(page 5 14). Amrein et al. used complex- 
es of DNA and the r e d  protein (with 
which DNA interacts during recombi- 
nation) for defining some conditions 
that permit faithful imaging. (The r e d -  
DNA complex has been studied with 
other techniques and is known to have a 
long, filamentous helical structure; thus 
a check is provided on the new technol- 
ogy.) Films made of mixtures of plati- 
num, iridium, and carbon permitted 
stable tunneling, produced little granu- 
larity, and yielded atomic images under 
atmospheric conditions. This technique 
should surpass transmission electron 
microscopy in depth resolution and al- 
low more direct topographic analyses; 
unlike transmission electron microscop- 
ic images, the images from scanning 
tunneling microscopy are not generated 
from averaging the results of different 
projections. 

Estrogen and breast 
cancers 

I N the early stages of their growth, 
human breast cancers need estro- 
gen; later, and in association with 

the initiation of a more aggressive phase 
of the disease, some cancers continue to 
grow whether or not estrogen is avail- 
able (page 524). Sukurnar et al. assessed 
the possibility that this escape to estro- 
gen independence was associated with 
some change in H-rm, the oncogene 
that is responsible for the transforma- 
tion of normal cells to breast cancer 
cells. Both the presence and the level of 
ex ression of H-rm were indistinguish- 
abfe in estrogen-dependent and estro- 
gen-independent tumors. Therefore, 
the switch to estrogen independence in 
breast cancer must be triggered by a 
mechanism separate from the activities 
of the rm oncogene. 
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Frontiers in Chemistry 

Chemistry, the most central of scientific disciplines, continues to show the promise, 
excitement, and possibilities set out 2 years ago in Oppmtztnities in Chemzmy, the 
Pimentel Report. Much of this promise is already being realized: better understand- 

ing of chemical properties and reactions, improved instrumentation, increased computation- 
al ability, advances in theory, and novel experimental approaches to synthetic challenges are 
all having serious consequences for the field. Readers will recognize from individual articles 
in previous issues of Science that significant advances in this field are continually occurring- 
creating new intellectual opportunities as well as solidifying earlier ones. 

In this issue are highlighted a few of the exciting developments in chemistry, chosen to 
expose some of the breadth and depth of the field. As is usually the case in these field- 
organized issues with only a limited number of papers, it is not possible to cover the entire 
area; readers will continue to see other important and interesting work in hture issues. 

Many of the advances in modern chemistry have come from superior methods of 
analysis, improved both in sensitivity and specificity. Wighunan describes some extraordi- 
nary developments in microelectrodes that give microsecond time resolution and microme- 
ter spatial resolution. Potential applications in many areas, including brain chemistry, are 
oointed out. 

Synthetic chemistry lies at the heart of chemical science. New molecules and new ways 
of malung them are critical. Evans describes new advances in stereoselective synthesis, which 
involves the rational construction of molecules whose complex structures involve the specific 
geometrical relations of ring connections and functional groups. Schultz describes the 
design and construction of efficient highly selective catalysts that are catalytic antibodies and 
hybrid enzymes. In this work we see major breakthroughs in the modification of naturally 
occurring molecules to perform new and different chemistries. 

An understanding of naturally occurring complex chemical systems is crucial to 
understanding life itself as well as in designing new chemistry. Dawson describes structure 
and function in the bioinorganic chemistry of heme-containing oxidases and peroxidases. 
This important work depends significantly on synthetic models that are capable of doing 
much of the chemistry of the natural systems. Closs and Miller describe studies of long- 
distance intramolecular electron transfer, an extremely fundamental and key chemical 
process. Invention &d synthesis of models and studies.of their chemistry pro;ide critical 
insight and tests of theories. 

Some of the most interesting and important chemical interactions occur when 
molecules interact only very weakly. Sophisticated measurements and interpretation of 
spectra allow us to understand how molecules behave in this limit. Miller describes some of 
the insights obtained from near-infrared studies of van der Waals and hydrogen-bonded 
molecules. 

Dunning and his coauthors describe theoretical studies of the dynamics of chemical 
reactions. These illustrate some of the important advances in computational chemistry and 
its applicability to solutions of real problems. 

As our understanding progresses, it is becoming possible to deal with complex systems 
that contain many exciting possibilities for nonlinear behavior seen in living as well as in 
other real-world systems. Ross, Miiller, and Vidal describe chemical waves, an example of 
spatial structures that can occur in nonlinear systems far from equilibrium. 

The plate of chemistry is a 1 1 1  one; the menu is extremely rich and varied. We expect to 
see continuing insights, imaginative breakthroughs, and use l l  applications. The combina- 
tion of understanding, insight, and technological power makes it clear that much is yet to 
come. The promise of the Pimentel Report is indeed being realized.-JOHN I. BRAUMAN, 
Department of Chemzsty, Stanford University, Stanford, CX 94305 
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hours in l~ ins tcadof thc1%hours  
provided by the contract. Thc NIMH invit- 
cd me to submit a supplemental funds pro- 
posal, since I judged that about $45,000 of 
thedtingcostovanltlhadbctnincumd 
ingoodfaithandwas~cdintheinter- 
cstsofthcstudyandthcinv~talrrady 
made. OBidals at Indiana University in 
charge of the contract with NORC fearrd 
issucs of liability and consequently did not 
appz0vcmypropod.Thiscauscdayear's 
dclay in data acquisition fhm NORC. 

Our priorities of subsequent years war to 
have several major analysts progmsing in 
thc preparation of a 15-chaptcr monograph. 
Much &rt was required to M o p  indices 
and scales so that a wide range of latent 
variable struaurcs could be examined. This 
was imperative b d k c  + could begin, 
since the survcy produced an unprecedented 
4 t h  of raw data (about 600 ituns per 
pason). 

We presented a broad ovuvicw of the 
data in June 1973 at the annual meeting of 
thc Amaican Orrhopsychiatric Association 
(2). As the book progrrsscd, prrliminary 
findmgs were also presented on public atti- 
tudes toward and peraptions ofhomosex- 
uals (3), on sex education apaiencc in thc 
United States (4), and on scxual suppression 
of women (1 -5). The project graduate re 

search assisant producal a doctoral disser- - (6)- 
Given this progrrss, Colin J. W h  

saccdinantarly1975mam,thtsomuch 
worlrwasdoncandinprogrcssthatIshauld 
notbcreplaccdasprojcctdircctorandsea- 
ior author; he volunteed to hdp, as third 
author. Williams did not simply write the 
book then. I explained our methods, inter- 
prctcd rrsults, outlined and sometiales dic- 
tated a chaptcr to him, or provided a draft so 
he could write while I continued other 
atlllyscs. Later, he originated &aptas him- 
self. (As he says, in some ways wc worked 
wdl togccha.) 

Thae arc many reasons why the "long, 
kst survey* is not yet published. I did not 
give up the fight early or easily, and with 
each ncw chance I continued to fight. Until 
Charles Turna of the'Natimal Acadany of 
Sdcnccsurgedfurthaefforttopublish,I 
had hund no furtha avenues to pursue; I 
greatly appreciate his assistance and the 
open-minded facilitation of ISR director 
June M. Rdnisch in thc resumdon of 
publication possibilities. I may not bdicvc in 
miraclcs,butsomcofmy~dsthinkIdo. 

~ E R T  D. KLASSEN 
DCPlRhffnctof~J 

Univm@ ofNorth Dakota, 
Grad F A ,  BID 58202 
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HOFFMAN 

CONTRAST" 
V i i  3-DimensionalImages 
for LightMicroscopy 

Your researchwill be enhanced when 
your specimens appear as vivid 
3-dimensional images using Hoffman 
Modulation Contrast. Important detail and 
invisible optical gradient informationwill 
be revealedwith striking contrast. 

HMC objectives maintainoptimal 
performance in brightfieldand darkfield 
observation on virtually any compound 
light microscope. HMC can be combined 
with fluorescence and polarizedlight 
imicroscopy. The contrast is not degraded 

with birefringent specimens and 
chambers. 

Performance Features: 
0 3-Dimensionalappearingimages 
0 Optical sectioning capabilit! 

1 0 Directionalsensitivity&$<:i.p% ;$ 
,*?,! 5?{.>*:?.*

- z ~ ~ ~ ~ ~ : ;0 Controlof contrast 

I ur. M. raanos, walaemar meatcal nesearcntounaarlon. (4ux oqecrlvej 

0 Long working distance oDjectwes 
0 Condensersof long working distance 

Drs. D. Bertrand, C. Bader & A. Kato, Centre Medical Universitaire, Geneva. 
(16x objective) 

dealer or call Lauren Robertson 
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~utomatic DNA sequence dys is  

See us at FASEB Booths 1043-1 050. 

1414 Hattwr M y  South 
M m u n i ,  a 94804 
(415) 232-7000 
~~D 

AnPo h Ruckvk Centre. NY; Hornsby. Ausaalie; Vienna, 
Au-; Mkdseuge, Cenede; W W ,  Englend; Munich, 
Getmany; Hong Kong; Milan, W; T*, Japan; M, 
llmltbn&m&; andGiatdkugg, swlbwhd. 
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[''use of inexpensive, pre-cast thin IEF gels [PhastGel] with 
(the microprocessor-driven gel electrophoresis system 1 
j- [PhastSystem] maximized reproducibility while minimizing 
\ the cost and tim required to separate ascites proteins &to 
1 bands based on their pI prior to blotting" 

i 
f 

\ 
_, "..___ --. _ _ _.--- - -- ,- .. - 

, . . . . -. - . - LL , <*.,, . . , , ' , -2. E - I: .-. .P.. .-- ,..:.* ,*.?.- :..- ..;*- :-:. ..:;.,*,.: \ , *I:* ,,.. ,- ; .-:;:;$?!;F.~* . .:.. .--**-& *..@.& 
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-. 

. .?.. .. .. s . . > - ~ .  ~.;$~i. ' .::;;.:  : :. ..,:... :... .5,.F.:,: .... , .. :i;,;~:.:> . ... ,: ..Y.*- $. . -':."- 
. .  , Hamilton, R.G., ~oebbar, M., Reimer, C.B. and Rodkey, L.S. HyiArldorns 6 

(1987) 2OJ-217. Quality control of Marine monoclonal antibodies using 
isoektric focuslng afilnity immunoblot analysis. By kind pennisslon of the 
authors. Please submit requests for reprlnts to Pharntacia LKB Blotechnology 

for i I 

performance 
reliability and 
convenience. 
PhastSystem is 

PhastSptem, the high resolution electrophoresis system, gives you more 
time to think, to dream, to discover. 

at its finest. Monitoring purification IEF, PAGE, gradient PAGE, ti- 
witb SDS-PAGE on PhastGd tration curves, and 2D-PAGE, all 
Gradlent 10-15 with sensitive on PhastSystem! PhastGelm me- 
silver staining. From sample to dia and full scientific support 
molt: 90 min. ensure high resolution, reproduc- 

ible results. 

Contact Pharmacia LKB today for more information! 

0 mamacia UNITED IN SEPARATION m m  
Pharmacia LKB Biotechnology Inc. Piacataway, New Jemey 08864, Information: (800) 526-3618, In NJ: (201) 467-8000. 
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the unknown. 

In bioscience research, every step is a 
ioumey into the unknown. At Millipore, 
we have the tools and technologies to 
help you find the answers faster. And 
get a better glimpse of what lies ahead. 
MilliGen"' synhsis and sequencing. 
Instrumentation and chemistries from 
our new MilliGen Division are providing 
genetic engineers and peptide chemists 
with purer oligomers and peptides in 
less time than ever before. The MilliGen 
7500 DNA synthesizer optimizes high- 
efficiency p-cyanoethyi chemistry for 

maximum yield and minimum cost per 
coupling. Our 9000 series peptide 
synthesizers give you the latest Fmoc 
synthesis methods along with the con- 
venience of programmable automation. 
Wutersn high performance liquid 
chromatography Advanced chemis- 
tries and equipment from Waters offer 
fast analysis and purification of proteins, 
peptides and nucleic acids. For example, 
the Waters Pico-TagmSystem determines 
the composition of 50 times less protein 
than traditional methods. Preparative 
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systems like our Delta-Prepm3000 and 
Waters 650 can scale up isolations to 
milligrams and grams without compro- 
mising purity recovery or activity And 
our new Gen-Pakm columns provide 
one-hour, one-step purification of oli- 
gonucleotides, restriction fragments 
and plasmids, with the same resolution 
as electrophoresis. 
Millipore membrane products. 
Besides laboratory mainstays like 
Milli-Q'water systems and a variety 
of sterile filtration products, we're de- 
tz APRIL 1988 

veloping n o d  devices that make re- 
search simpler, and help you achieve 
results that were previously impossible. 
Our Immobilonm-P Transfer Membrane 
significantly improves the efficiency and 
sensitivity of protein blotting protocols. 
MillicelleCulture Plate Inserts enhance 
cell studies by mimicking in vim growth 
conditions. And time-saving Millipore 
tangential flow systems are reducing 
the time it takes to grow and harvest 
cells, antibodies, viruses and other bio- 
active materials. 

Circle No. 32 on Readers' Senrice Card 

Ask for our "Dimension" series of 
technical briefs. From cell harvesting, 
to protein and peptide purification, to 
the synthesis and sequencing of active 
biomolecules-Millipore tools and 
technologies for bioresearch can help 
uncover new areas for exploration. 
To find out how, circle Reader Service 
Card or call 1-800-872-0071, Ext. 2305. 

MI LLI PORE 



There5 only one real choice 
in fast protein LC. 
The Waters 650. 

If you wont to transfer and scale up If you need one instrument to isolate 
your open column methods on an micrograms to grams of putified pro- 
automated LC with the corwenience tein usi any FPLCY Protein-Pakm or 
of storing up to 15 protocols, there's self-pac prepamti* column, 
only one real choice. 

h 
there's only one real choice. 

If you're looking for complete system 
c d and fast, error-free program- 
ming with a full screen ClTT display, 
there's only one real choice. 

If you wont wrsatile methods opiimi- If you prefer a full range of W detec- If you require complete methods doc- 
zation using linear or non-linear gmdi- tion options that includes rogram- tR urnentation using either a personal 
ents with up to four buffers, there's only mable, tunable or fixed, ere's only computer or a tecording integrator, 
one real choice. one real choice. there's only one real choice. 

And if you're looking for a faster, beiier 
vvu to purify pmkins, theds only one 
Jchoice-w-m 6~ ~dvoncal 
Protein Purification System. 

For more information circle the Reader Service Card, 
or call (61 7) 478-2000, 2777. 

Waters 
Circle No. 285 on Readers' Senrice Card 
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Growwith momchoice 
From a singlecell to mass pro-
duction,in more shapes and 
sizesthan anyother,the Corning 
Orangeline of cellculture plas-
tics can help your cultures 
thrive. 

Corning constantlylooksfor 
new ways to improvecell pro-
duction and yield.And, Corning 
is interested in handlingyour 
specialmolding or packaging 
needs. 

Gruwwith confidence 
Every lot of Corning plates, 
dishes,flasks,and roller bottles 
is tested to meet high standards 
of sterility,non-toxicity,cell 
attachment, and growth.All 
vesselsareguaranteed to per-
form or Corningwill replace 
them free. 

Growin knuwledge 
Ask for ourmanypublicationson 
cell culture.Come to a Corning 
seminaron cell culture 
technique.Callfor technical 
information. 800-222-7740. 
(607-974-4001in NY and 
Canada) 
Circle No. 252 on Readers' Service Card 
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I Call todayfor ourlatest 

literature plusfree cell 
I 
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I couponwith name and
I addressto Corning 
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Science Products,Attn: Culture, II PO.Elox 7740,Corning,NY 14830. 1 
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The systems of choice 

ISOCRATIC SYSTEMS offer a simple 
and effective approach to getting 
started. Choose an HPLC injector, 
precision pump, monitor and co- 
lumn-now you're ready for iso- 
cratic reversed-phase or gel filtra- 
tion chromatography. 
BASIC GRADIENT SYSTEMS add a 
gradient pump and solvent condi- 
tioner to provide greater functio- 
nality, for RPC, IEC or HIC gra- 
dient techniques. 

wide range of high performance separa- 
tion media, technical assistance and 
training, application notes, seminars, 
workshops, etc. 

Most of all, however, they offer the 
quality systems of choice. Contact your 
nearest Pharmacia LKB representative 
and ask for a copy of the complete HPLC 
Product Guide. It's a smart choice you 
won't regret. 

When selecting an HPLC system, the 34% ADVANCED GRADIENT SYSTEMS 
smart choice is the smart system-the f?&!&$ ;is#:e$::$ give you the choice of automating 
one that gives you a choice. !:&&rgu, your gradient chromatography in a 

For decades, LKB has been a name configuration designed to deliver 
you can rely on for smart LC systems- the highest possible reproducibility 
modular components designed to help you in results. 
make an intelligent choice. This tradition INERT SYSTEMS combine glass, 
continues. .*B*se-ee, t.&:j&:i3 titanium and inert polymers for ;is#:e$:;$ 

Phannacia LKB Biotechnology be- totally inert fluidics whenever you 
lieves that the world's research, industrial need theextra security of a comple- 
and clinical laboratories need more smart tely inert system. 
choices. That's why it's commitment to you choice is a smart one, whichever 
the continued development of highqua- LKB HPLC sysh you That's 
lity instrumentation for analysis and because +.he built.in compatibility of the 
purification of peptides, amino acids and instruments allows you to add on or 
other biomolecules is as strong today and ~1~~~~ your system as your needs change. 
tomorrow as wer before. It's a kind of guarantee against obsole- 

All LKB HPLC systems are flexible, 8Cence. 
versatile and compatible. Mix and match But LKB HPLC systems are a smart 
components to suit your particular ''''- choice for other reasons, as well. In addi- 
matographic needs. Build as you grow. tion to precision insmentation, Phm 
P h m c i a  LKB representatives can macia LKB offers a lonestanding tra&. 
you choose between four principal catego- tion of quality and know-how, a world- 
nes of system types: wide network of service and support, a 

O-iUNITED IN SEPARATION W 
Pharmacia LKB Biotechnology Inc. Piscataway N J 08854-1327, Information: (800)526-3618, in NJ: (201 1457-8000. 
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the company that introduced. . .  

For scientific advances throughout a wide range 
of research biochemicals for molecular biology- 
as well as for unsurpassed quality and service in 
the supply of more than 6,000 general biochemi- 
cals, look to USB. 

USB introduced Sequenase, the revolutionary  
T7 DNA Polymerase that extends the limits of  
sequencing.  

USB's Genescribe, the first commercially offered  
T7 RNA Polymerase, is the system of choice for  
transcription.  

USB introduced the first and the purest Cloned  
Polynucleotide Kinase.  
And USB's standards of excellence-plus the  
guarantees that go with them-also apply to over  
6,000 general biochemicals.  

For innovation, quality-and technical support-  
to protect the integrity of your research, turn to  
USB for proven product integrity in:  

Acrylamide Nucleotides 
AMV Reverse Restriction Enzymes 
Transcriptase SSB and RecA 
Cesium Chloride Proteins 
DNA Polymerase- T4 DNA Ligase 
Klenow Terminal Deoxynucle- 
DTT otidyl Transferase 
Hepes Tris Enzyme Grade 

For a free copy of our Molecular Biology Catalog, 
or our General Catalog, write US5 at PO. 50x22400, 
Cleveland, Ohio, 44122. Phone 800/321-9322. 
From Ohio or Canada, call collect to 216/765-5000. 
Telex: 980718. FAX: 216/464-5075. 

*Patent Pending 

U N I T E D  S T A T E S  B I O C H E M I C A L  C O R P O R A T I O N   
Circle No. 287 on Readers' Service Card  



most accurate 
densitometer ever. 
Molecular Dynamics' new 300A In other words, the 300A 
Computing Densitometer reads a doesn't miss anything. Resolution 
36cm x 42cm electrophoresis gel or is an incredible 14,000points per cm? 
film in less than 3 minutes.That's The density at each point is measured The new Model 300A Comvuting. 
500-1000 times faster than most with 12-bitprecision (4096 density Densitometer. It's about tin 
other densitometers on the market, levels). And all this information is a whole 

And the same technologicalbreak- stored safelyon the high-capacity lot more. 
through that gives the Model 300A disk drive of a built-in computer. 
its speed gives it unequaled dynamic Which brings up another point. 
range. The Model 300A puts you in control the Model 

The 300A scans the entire sample 
area in both directions-not just a 
"representative" line. A proprietary, 
high-efficiencylight collection system 
measures virtually all the light that 
passes through the sample.And since 
the light comes from a high-intensity 
laser, accuracy is better than 1%-
even on the darkest spots. 

of data processing. Powerful analysis 3004 call 
tools let you measure peak areas and or write 
volumes quickly,You choose the data for our 
display format: color contour maps, new 
3-D projections or electrophoreto- booklet, 
grams. If you need statistical analysis, How to Choose a Densitometer It 
MicrosoftWINDOWS" software only takes a coupleof minutes to read. 
makes it easy to transfer results into In the long run, you'll save 
programs such as EXCEL. of time. 

a lot 

- '3 Santa Ana Court, Sunnyvale, California 94086 408/773-1: 

Molecular 
Dynamics 

InnovativeOptical Systems for Molecular Biology 
o ~ ~ ~ ~ u ~ cc,,,m,,.. ,,- 0t.e US at FASEB, Booth No. 275 and at ASM, Booth No. I IUJ 
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CAS ONLINE"Infinite possibilities in chemical research 
On CAS ONI.INE, vou can find nnsi\,ers to vour most challenging questions in chemistry, life sciences. geology! "'/
materials scicncc, chernir;~lengineering, and other scientitic fields. Chemical structure searching. ; ~ b s t r c ~ ttext trom . . 
CHERIICAL AHSTKI\CTS", prltpnts. reactions . . . the world's comprehensive r e p s i t o ?  oi chemical intormation. .' 
Learn more nhout the nea l th  01 ~ n l n r m a t ~ o na ~ a ~ l a h l efrom CAS Just phone XrX)-848-6538,and ask lor 
Cu5tomer Sen Ice 

CAS OULINE":THE CAS FILES OV STN IVTERNATIOVAL" STN" 
INTERNAIKINAL 

CHEMICAL ABSTRACTS SERVICE GAS). A DIVISIONOF THE AMERICAN CHEMICAL SOCIETY. PO BOX 3012 COWMBUS OHIO 43210 - U SA 
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Concentrateanddesaltsamplesupto 2 ml. 
New Centriwn-3with addedsolvent 
tesi~tanceand 3.000 MW cut-off. 

-
Centrifbrcpmconcenmtors.Formuds-

~sd.tlondlmtlual* frolsbroths. 

"WITHAMICON 
MICROSEPARATIONDEVICES 

I GETFAST RESULTS, 
HIGHRECOWRY AND GREAT 

VERSATKI~" Richard CAUO. ~bD . 
senior~esearch~ k o c i a t e  

WorcesterFoundationfor Experimental Biology 

Amicon's innovativedevicesprovidefast,gentle, 
and reliable concentration,purificationand 
desaltingof smallvolume samples. They require 
only a few simple stepswith your lab centrifuge. 
The low-adsorptiveYM membrane typically 
provides greater than 95% recovery. 

Whetheryou needtoconcentrateanddesaltDNA, 
oligonucleotides,peptides, proteins, growth factor, 
viruses, amino acids or monoclonal antibodies, 
prepare HPLC samples,or perform natural product 
screening,Amicon has the samplepreparation 
deviceyou need. 

Contactyour Amiconrepresentativetoday or call 
Amicon at 1-800-343-1397for technical information. 

. . . ,. --..r : , :  . 
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I This new SUPRAspeedm centrifuge is in a dass by 
itself. It sets new standards in versatility, economy, ease 
of operation and safety: I 

ECONOMK A SPECTRUMOFROTORS 
You 
RC 
and 



-
'you're like the guys in R&D. 

you know how it goes. Getting 
"the big idea" is only half the 

battle. Sellingit issomethingelse. 

THE-
You've got to get it past manage-

ment Then the number crunchers 
R&D BOYS 

in ~ e .M m even the Chair-BLUE-SwD A HOT 
man of the Board. 

We canhelp. Because no matter 
how good that idea looks on pa- NEW PRODUCTI Our raster suppressionand built-per -or your monitor - it'll look 
better on film made by a Matrix -- - --------- in high h e  rate monitors guar-
MultiColorT"analog film recorder. anteethe cleanest,most vivid true-

color images. And resolution that 
exceeds that of your worksation. 

Applications?The sky'sthe limit. 

unIu v  For openers,there's product, pack-
age and fabric design. And visual 

CAN DO." simulation. And graphic design. 
Even animation...an unattended 
operation made possible by a built-
in RS232 port that allows remote 

T exposure triggering by the host 
computer. 

Wicbouprrtpocv 
dfr* -0 

b I 
Once you've spent a small fortune 
on your high resolution monitor, 
you can't afford to take chances 
with its output. With the Matrix 
MuItiColor family, you wont. 
They're compatiblewith the range 
of monitors offering between 500 
and 1200+ lines of resolution 
(interlaced andlor non-interlaced). 
So your idea is only enhanced by 
our presentation. 

Easily interchangeable modules 
let you opt for a variety of film and 
print output formats ranging from In fact, the possibilitiesare up to 
35mm,4x 5and 8x 10 to SX-70 you. So are color choices, which 
and 16mm.And, because record- range from a full spectrum...to sirn-

ple black-and-white. 
Yet, for all of their sophistica-

tion, our recorders are wonder-
Nly uncomplicated. They're easy 

d 

ok even better. 
Call 1-800-852-8533or write for 

more information on the growing 
line of Matrix presentation prod-
ucts. Atter all, anyone can project 
an image. We protect it. 

AT MATRIX, SOMETHING 
NEW IS AIJAKS DEVELOPING.THEY NEED 1 nr--- --:1 11,MATRIX. 

i.--. --.-.-.-.I..--. 
One Ramland Rd, Orangeburg, NY 10962 

1-800-852-8533. 



May trillionswillsit 
and take notice. 

Announcing a new attraction 
from S&S.We call it "Affinica." 

And it just might change your 
purification procedure. For the 
better. 

To see what all the commotion 
is about, come to FASEB booth 
#734-835 or ASM booth #122-123. 

If you can't be there, call 1-800-
245-4024 for a preview. 

But don't wait. With all those 
trillions interested in "Affinica," 
you sure won't want to be left out. 

Schleichers:Schuell 
Keene, NH 03431 800-245-4024 603-352-3810 

Come see us at FASEB Booth No. 734-835. Circle No. 265 on Readers' Service Card 



Why are laboratories switching from  
@ ?. ~ ico l l@/~ypaque 
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Sepracell-MNTMis now used in hundreds of laboratories to 
separate mononuclear cells. It's a chemically modified colloidal 
silica medium (patents pending worldwide) that separates cells 
with continuous density gradients formed during centrifugation. 

Separations are easy. No layering. Use any size tube. Mix equal 
volumes of Sepracell-MNTM and whole blood, then centrifuge. 

Separations are versatile. Use buffy coat or leukopak. Separate 
mononuclear cells further to monocytes and lymphocytes. 

Separations are affordable. Sepracell-MNTM costs 50% less  
per ml than Ficoll-Paque LSM@, or ~istopaquea.  

Sepracell-MNTM is conveniently packaged in six non-breakable  
plastic bottles. One liter is $50, five liters is $200. Why not  
try Sepracell-MNTM in your laboratory? To place an order  
or to receive literature call toll free 1-800-222-0924.  

Sepratech
CORPORATION 

305 North MacArihur Boulevard . Suite I00 . OklahomaCity. OK 73127 . 1 (405) 789-0577 
Hypaque@, LSM @and Histopaque@are trademarks of respectively, Winthrop Laboratories, Organon Teknika 

Circle NO. 267 on Readers' Service Card Corp. and Sigma Chemical Co. ~icoll@and ~icoll-~aque@are trademarks of Pharmacia LKB Biotechnology Inc. 
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But you have only so much of it. 
Reading every journal containing every paper 

relevant to your work is simply out of the ques- 
tion. Isn't it? Yet the need to know about current 
developments and the directions of future re- 
search is more pressing than ever. 

YOUR 
The IS1 Atlas of Science surveys the present 

research scene and looks into the future. . .in a 
format that's direct and easy to read. 

A subscription to any of the sections shown 
below brings you four issues a year-each con-
taining about 20 surveys by recognized experts, 
written exclusively for the IS1 Atlas of Science. 
You'll find each collection of articles unrivaled in 
timeliness and editorial consistency. 

So if time is the thing you can least afford to 
waste: 

It's time to look at the IS1 Atlas of Science. 

IS1 
Atlas: Pharmacology. Exper~mentaland cl~nl-  ATLAS OF cal pharmacology, tox~cology, carclnogenesls,  
mutagenes~s,drug development, med~c~nal  SCIENCE"' chem~stry, pharmaceut~cal sciences  

1988  

Atlas: Biochemistry. B~ochem~stry,molecular 
b~ology, m~crob~ology, molecularb~ophys~cs, 
genet~cs,molecular phys~ology, other molecu- 
lar level b~olog~cal subjects 

Atlas: Immunology. Immunology, cell blology, 
cell-cell ~nteract~ons, developmental b~ology, 
developmental genet~cs 

al and vetennary sclences, anatomy,  
phys~ology, plant science. aquat~c b~ology,  
ecology, reproduct~ve b~ology, endocr~nology,  
entomology, environmental science  
evolution p o ~ u l a t ~ o n  aenet~cs 

Institute for  
TO find out more about the ISI Atlas of Sc~ence, call Scientific Information"  

3501 Market St . ,  Pht ladelph~a,PA 19104 U.S A 
Tel .  (2151386-0100, e x t ,  1405. Cable: SCINFOm 
Telex :  84-5305. Telecopier.  (215)386-6362 
E u r o ~ e a n  Branch: 

in the United States or Canada. 132 Hlqh st.,U X ~ I - ~ d q e ,  1DP,M~ddlesexU B ~  
~ n l t e d - ~ t n q d o r n  
Te l .  44-895-70016, Te lex :  933693 UKlSl 
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C HAS JUST TOTAW L~VOU~TK,~~IZED 

The end of ear punchingor tagging, toe clip 
tail tattooing ...andtheir problems. 

ic DataSystemshasnowdevelopeda 
Istate-of-the-artelectronic systemthat revolu-
animal identificationandthat deals effectively 

DataSystems, Inc. 

Phone 08360-24451' Telex 

r---------
I BIOMedlcDataSystems,Inc 
I 255West Spnng Valley Avenue 
1 Maywood,NJ07607 

The an~malis Identifiedas ~tpassesnearthe statlonary reader. 
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Cappel is dedicated to BUILL1I.G BLOCKS OF providing the research com- 

I I m l l l l l m - l - - l -  I munity with the essential 
reagents required for new 

- - 
immunochemical technolo- 

TE,Hu/,,uES gies. From our farm and 
manufacturing facility we 

Circle No. 44 on Readers' Service Card 

work to bringthe finest in 
conjugated and unconjuga- 
ted antibodies, purified 
serum proteins, and spe- 
cialty immunoreagents to 
your research laboratory. 

Call us for the most 
extensive catalog of immuno- 
chemicals available today. 
Orpnon Teknika-Ceppl 
1230 Wilson Drive 
West Chester, PA 19380 
Telephone: (215) 251-2000 

(800) 523-7620 
Organon Teknika International 
Veedijk 58 
8-2300 Turnhout, Belgium 
Telephone: (32) 14404040 
Telefax: (32114421600 
Telex: 71939 otbel b 



WFVERAISED Lowe capital investment 
LOL nqerating expense 

Lowe. maintenanc~TONEWLOWS: 
-

9efficiency 
Easy sample loading 
No Polybrene* or pre-cycling required 
Rapid softwareeditingeven duringa run 
Power-fail recovery system 

Higher productivity 
Easy operation even for first-time users 

1 
Engineered for greater reliability 
Field-serviceable for less downtime 

TkPorton Protein Sequenceris designedfor stream-
lined gas-phaseoperation, pmdiling exceptional 
performance, reljatnliiy and sensifiviiy at aprice 
you can afford Our integrated fluid delivery sys-
tern*, samplesupportt and self-sealingreaction 
cabidget simp/@theprocess of protein and 
pepW micro-sequencing. 

Since 1942,thePorton International Grouphas 
been commiftedto providing technologicallly 

advancedprodafs-such as thePorton 
Protein Sequencer-backed by quality 
serviceand technical support to the 
biotechnology cornmunit)! 

For more inhrmabbnabout thePorton 
Proten all us toll-freeat 

I .-I* m m PORTONDL'STR- INC. 

(818) 9960220 or1-800822-5323 

BCSLIMITED 
ClevelandHouse.ActonGreen 
LondonW45HR UK

' ~ s a ~ ~ d M b o n ~ TeL01-9033625W01--10 
+-mm B 1 S B B m ~  
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c 
Many years ago the US anthropologist Edward 
T Hallwrote about the "Silent Language..." 
referringto the confusion caused by non-verbal 
communicationbetween differenthuman 
cultures. 

In biology, confusion due to inefficient com- BioCarb has specialized in cell surface carbo-
munication is frequentlyavoided thanks to hydrate interactions. 
specific carbohydrate interactions. In our catalogueyou will find a number of 

Take,for instance,an infection. It cannot unique substances like oligosaccharides,
arise unless bacteria and viruses can find a cell glycolipids,glycopeptides, glycoproteins,
surfaceto attach to. lectins and monoclonal antibodies. 

Or the basis of routine blood grouping, They are worth trying in your own carbo-
where antibodies bind to the carbohvdrate hvdrate research. 
structures on the red cell surface. 

Or tumour metastasis,where the cell-to-cell Please, call one of the numbers listed below 
for your free copy of our '88 Catalogue or circleinteractionsmay be mediated by carbohydrates. the Readers, Card, 

The picture above offers more examples. 

.~ustrh,Dipl. Ing. Zoltan Szabo GpbH Co KG, 222 4715 72. BeNeLux, Sanbiob.v.,04132-51115. Prance, Tebu s.a..01-3484-6252 and Interchim 70 03 88 55 
BRD, Diagno-ChemieGmbH, 02 402 4341. Italy, Ams Biotechnologia(Italia)S.R.L..02-2062 51. Japan,SeikagakuKogyo Co. Ltd, 04-37004 61. &rtugal, Am: 
Biotechnology (Europe)Ltd. 01 63 8788. Spaln, Ams Biotechnologia (Espana)S.A..91-208 5693. Switzerland, Lucerna-Chem AG. 041-44 9344. USA (East 
Coast),Accurate Chemical& Scientific Corp.516-433 49 00.800-645 62 64 ( P I 1free)and Polyscience Inc. 215-343 64 84.800-523 25 75 (Tollfree)and Bimol 
Research Laboratories Inc, 215-874 14 33. USA (%t Coast)Accurate Chemical& Scientific Corp. 819-235 94 00,800-255 93 78 (Tollfree). 
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By making our online biomedical 
information easier to use, we've opened 
the door for more users. 

You, for instance. 
If you're a physician or researcher 

in a medical, clinical, university, or 
scientific environment, our new Dialog 
Medical Connection'" could very well 
be the research tool you've 

So it's easy to stay well informed 
on virtually any topic that's important. 

Best of all, you don't have to be 
an online professional to use Dialog 
Medical Connection. Because it offers 
an easy to follow menu for new users 
and a command mode for more 
experienced searchers. 

There's no reason not 
been looking for. to have instant access to 

Dialog is already the information you need Smm'  choice of the majority of  
information specialists.  
So you'll be using the most sought after  
information available.  

Now it's easy to have fast access 
to the major biomedical databases like 
MEDLINE. 

Or BIOSIS PREVIEWS, giving you 
world wide coverage of research in the 
life sciences. 

Or NEWSEARCH, one of many 
general reference databases providing a 
daily index of articles arid book reviews 
from over 1700 of the most imnortant 

I 

newspapers, magazines and periodicals. 

when you need it. All you 
need is a personal com- 

puter, a modem, and dialog Medical 
Connection. 

Call Dialog today and ask about our 
special incentives for first-time users 
including $100 free time. 
1-800-3-DIALOG. Or write Dialog 
Marketing, 3460 Hillview Avenue, 
Palo Alto. CA 94304. 
1 I 

MEDICAL CONNECTION,,,  
Part of the world's largest onl~ne knowledgebank 

1-800-3-DIAL06 
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QualityandValue  
A t  Bachem we think a company's 
commitment is measured by the level 
of quality, value and service they 
provide. And though many companies 
may talk about commitment, very few 
demonstrate it consistently by their 
actions. That's why at Bachem, we've 
decided to back up our commitment to 
you with a great deal more than words. 

Half-price Peptides 
To introduce you to the quality and 

value of our peptides, we're offering a 50% 
discount from now until April 30, 1988 
on all of our Atrial Natriuretic Peptides. 

Free Peptides 
Commitment also means overall 

support for research. To help 
biomedical researchers in their fight 
against AIDS, we're offering any 
interested researcher free milligram 
quantities of Peptide T and 
[D-Alalj-Peptide T Amide, putative 
inhibitors of HIV infectivity. 

New Peptides 
Part of our commitment to research 

is to provide you with the most 
innovative, up-to-date product line 
possible. The following are some of our 
newest additions: 

B [[Leu'3yr(CH2NH) Leul4]-Bombesin 
-a potent, highly specific Bombesin 
receptor antagonist 
@ [D-Argo, Hw3, D-Phe7, Thi"8]- 
Bradykinin -a specific new 
Bradykinin antagonist 
s Laminin Fragment HGSR - a 
fragment of Laminin shown to exhibit 
cellular attachment activities 

Hwercalcemia of Malignancy 
Factor -a PTH-like protein derived 
from tumor cells 

Acyclic Vasopressin Antagonists -
novel Vasopressin antagonists which 
exhibit a high level of activity in the 
linear form 
@ FMOC-im-Trityl Histidine and 
FMOC-PMC-Arginine- two new 
Circle No. 253 on Readers' Service Card 

protected amino acid derivatives for 
the synthesis of peptides according to 
FMOC strategy. 

If you'd like to take advantage of our 
half-price or free peptide offers, or for 
information on our complete line of 
high-quality peptides and related 
products, give us a call today. You'll 
find our commitment to quality and 
service is practically immeasurable. 

BAGHEM,.  
FBNE CldE&llCALS 

BACHEM INC. 
3132 Kash~wa Street, Torrance, CA 90505 
Tele hone (213) 539-41 71 
T W & ~  0-347-7320 BACHEM TRNC 
Telefax (213) 530-1 571 

BACHEM (UK), LTD. 
69 Hlgh Street, Saffron Walden 
Essex CB10 IA4. England 
Telephone (0799) 26465 
T U  81 7205 BACHEM G Telefax (0799) 26351 

BISSENDORF BIOCHEMICALS, GmbH 
A subsdiary of Bachem. Inc 
Feodor-Lynen-Strasse 5 
3000 Hannover 61, West Germany 
Telephone (051 1) 530040 
Telex 9230534 bp d 
Telefax (051 1) 5300479 
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Put the Future at Your Fingertips 
Only NuAire brina the future of The IR A~~OFIOW ~ n c ~ h t o r s  tiom ~ u ~ i r e  am the 

~n*~i tro  C02 hc~btion to the moat advanced incubators on earth-tools for the 
modern laboratory professional in the most 

Laboratory today with demanding environments. 

+ Automated Microcom~uter - 
Control Precision 

+ Exclusive WraKed CU, 
m . 

The new IR Autoflow has a M i c & m  
Bared Control Spkm that is prognunmabk for 
precise control of chamber mueratum, CO,, and 
humidity+. The result is an op*&um &h 

Sensing environment. 

+ Automated Backup Systems A New h R e d  CO, Sewr senses CO, 
exclusively, &ng significantly better CO, + Future Growth stability and effiaency. 

Automated 
B=kUp-of 
triple redundant 
mperature sensors, 
power fault tolerance, 
self diapstics, and 
fail-safe gas shut&- 
unique to the IR 
AutoFlow-plwide 
increased assurance of 
long tenn reliability. 

With the flexibility of 
available options, and 
planned expansion 

capabilities, the new IR AutoFIow Incubators from 
NuAk are today's choice for the fume And Nu-& 
sands behind these innovations with an impeccable 
reputation for quality and dependability. 

For a detailed look at the features and bendits of 
the new IR AutoFlow Incubators, call Toll Free 
for a free color brochure, 1.800.32&3352. 

consider the IR Autoflow Incubators from 
NuAire carefully. Then put the future at your 
fi@ps. r 

2100 F m b m k  Lane, Plgmoudr, Mi- USA. 55441 
Phone 612-553-1270, FAX: 612-553-4459, Tk- 229071 
Phone lDU FREE in d~ USA: 800.3283352 
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(Our catalog goes much further. . .and that coupon will provide a copy.) 
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255 W. Spring Valley Ave., Maywood, NJ 07607 
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Choose One. Or Choose Them All. 1 .  

The IntelliGenetics Team Gives Protein Chemists and 
Molecular Biologists a Choice of Software and Hardware. 
On computers ranging from PCs to main- 
frames, IG software products operate inde- 
pendently or linked together. 

The IG SuiteT" 
Running on VAX@', MicroVAX IIB, and Sun 
Microsystems@' computers, the IG Suite offers 
multiuser access to programs and sequence 
databases. The speed and performance of these 
computers make the IG Suite the obvious choice 
for database searches, sequence comparisons, 
and assembling sequencing projects. 

PCIGENE'" 
High resolution plots and tables display 
the results of over sixty nucleic acid 
and protein analysis programs. Partic- 
ularly strong in protein functionality, 

- PC/GENE runs on IBM XTs, ATs, 
PS/2s, and compatibles. 

StrateGene" 
Operating in an A1 workstation environment, 
StrateGene simulates cloning experiments 
directly on graphic restriction maps. Sophisti- 
cated management of plasmid data speeds up 
planning, eliminates design errors, and keeps 
complete histories of all constructs. 

Linked Systems 
By linking PC/GENE on a micro to the IG Suite 
on a VAX or Sun, you can distribute computing 
tasks and still take advantage of the larger 
machine's power. Together, these systems pro- 

vide the most complete set of molecular 
biology programs available. 

IntdlKienetict, bK. 
700 El Camino Real 

Mountain View, CA 94040 
415-962-7354 

Solve your research problems by 
choosing software from the IG 

team. For more information 
about IntelliGenetics prod- 
ucts, please call or  write. 
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IntelliGenetics Suite and StrateGene are trademarks of IntelliGenetics, Inc. PC/GENE is a trademark of IntelliGenetics, IncJGenofit, S.A. 
VAXand MicroVAX II are trademarks of the Digital Equipment Corporation. Sun Microsystems is a trademark of Sun Microsystems, Inc. 
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Introducing the new Sci Can 
T-Cell Recovery Column 

Replaces Nylon Wool Columns proven Performance: Based on analysis, over 95z of the 
B-Cells arc retained bv the Sci Can TCR Column, rcith typical

and T-cell Rossettes yields for the T-CCIIpopulation of ;oC: or greater. Prior or 
subsequent removal of 

The Nerv T-cell Recovery (TCR) Column, irom Sci Can"' munocytes and granu-
Diagnostics, has been designed for use In bas~cresearch and locytes substantially 
c l~n~calresearch lahorator~e,.The TCR Columns can ceparate improves this ,
human or mouse T-Cells from peripheral blood lymphocytes, yteld. 
or mouse spleen cells In just 411 minutes. Analysis of 

How it works: The TCR Column separates T-Cellz from the TCR 
B-Cells bared on the fact that peripheral B-Cells have wrfdce Column mor1mlon.11ant~hod~e<, 
immt~noglobulins. The ccdumn bed cons~stsof specialls. Lodt anti-rnou.c I*<;and 

prepared beads that react \cith the surface lmmuno~lohulln 
1g\1 FI I C il.cd to ~denl~l\. 
s c <%\I.. 

ot the R-Cell surface. This interaction traps H-Cellr.onto elut.int has been performed 
the column. using flarz cytonictry. Graph # I  .;horv% 

Applications: NOWr.011 can use the TCR C~>lumn :une  from th15.in.tlvw. Gr.~phf Z shorvi 
to rrcover \~~ableccllzrvh~chcan then be used for the sign~ftcaritred r contaminating 

cells from the T-cell.; p the same sample 
s run tin the T-Cell Colu 
nure infllnnatiun about I -an Cell Passage 

>?stern '" and TCR Column call collect a t  (.&ri.51 Jii-h(l7Y or\-.-rite 
to Sci Can Diagnostics, 14601-134 Avenue, Edmonton, 
Alberta. Canada 1 i L  2\18. Shotvlng rcduchon of 

T-cell enrichment R-Cells irum prevnous 
.~nal\-\~*.I'RL ialter 
.rpar.ltlon. Elut.int tre.itrd 
h l th FI rc labcllcd goat
ant,-htirnanleG .ind lgS1 
to tdcntltv R.iell-

uctlon (li th 
rewnt after ' 
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TRY THE 
EASY WAY 
TO RECORD 
TEMPERATURES 
FOR RAPID 
COMPUTER 
ANALYSIS. 

The new RyanTempMentor 
records upto 6,361tempera-
tures with 0.1 C resolution,then 
communicatesto your computer 
for rapidanalysis and charting 
on your printer. Recordstime1 
temperaturechanges in the lab, 
in the field or underwater for up 
to 530 days,completely unat-
tended. Choose from 16sam-
pling rates. Download in field or 
office using an IBM-compatible 
computer or terminal. 

We'll give you a 30-day free 
trial use so you can take up to 
6,361free samples of criticaltem-
perat~~resin your work. Offer is 
limitedto supply on hand. Write: 
Ryan Instruments,P.O. Box 599, 
Redmond,WA 98073. Call: Bill 
Evans at (206)8837926. 

Ryan Instruments, Inc. 
Rvan s a regstered trademart of the 
PulIlran.PezbaayCorn~any 

Come and visit us at the Richard Scientific booth #281. Cirde No.310 on Readers' Service Card 
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Olympus, p Ileaguc ffers rr onal antibodies of 
the specific^^ und the quamy your research apphcanons demand. 

]pus anti-human leukocyte YAb's assure you of reliable an cible resu road selec des 
ucts specific for T and R lymphocyte subsets. the T cell ar rptor. leu1 lvmphorr LA 

~ I I U(elated markers. and the interleukin 2 receptol: I)evelopea ana manufacturea ny ~ n ~ t e dRiomealca~.mc.. all 
products halie been thoroughly chal-acterizedand eshaustively field-tested. They're available in purified form. con-
jugated to FlTC or biotin,or in culture supernatants and are supported by a complete range of second-step reagents. 

Add to that the most complefeselectionan.yuyhereofJl.4b's specific for human cytokines. 
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a research conferenceon the chemist^ 
of Biotechnology,sponsored by The 
American Chemical Society's Chemical 
Abstracts Service in Columbus, Ohio, 
October 24-25. 

Hear case studies and invited papers 
presented by leading researchers who've 
made notable contributions to this crucial 
area of research 
Discuss current research problems in such 
areas as protein engineering, diagnostic 
procedures, recombinant DNA technology, 
enzyme inhibitors. and drug design and 
production. 
Meet keynote speaker Dr. Jacqueline K. 
Barton. winner of the Eli Lilly Award in 
Biological Chemistry, sponsored by the ACS 
Division of Biological Chemistry 

Conference organizers include experts from: BP 
America Research and Development,Upjohn 
Company. National Bureau of Standards, and 
Chemical Abstracts Service. 

Telephone to register, or for more information: 
Dr. Robert E. Stobaugh, 800-848-6538, 
extension 2196; or write to him at Chemical 
Abstracts Service Dept. 30988, P.O. Box 3012, 
Columbus OH 43210. 
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New CellTak 
attaches anycellwithin 

minutes. 
Attachment of U-937 Lymphoma Cells 

from Suspension Culture. 
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TO INCUBATE 
I=REEORANGES 

WITH PREClSlO" '" 
- * @  . -. . . 

. .. 
* - *. 
' *-5 

.'7 

MAKE ITSWEET 
Send more data on Precision 

Incubators and a certificate for a 
free case of Corning Orange piastlc11 labware with the purchase of a 
Precision 815,816or 818lncub8txx 
Offer expires December 31, 19823; 

Mail coupon on letterhead with 
name,title and addras to Prtxisjon 
Scientific, 3737 Weft Co.rtla6id 
Street, Chicago, Illinois 60647. 

Demands 
Precision@ x ;ion Scientific 

C~rcleNo 227 on Readers' S e ~ ~ c eCard 
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Bring the facts to light 

With 55 pm resolution 
and 4 OD 
The new UltroScanm XL is a laser 
densitometer that overcoma the diffi- 
culties of accurately quantifying elec- 
trophoretic gels. With the pin-point 
precision of laser light, the resolution 
achieved is an incredible 55 pm. This 
means that s@ifhnt ly  more infor- 
mation can be found and quantified 
from even the most closely stacked 
bands in IEF gels, PhastGelw, as well 
as 35 mm transparanciea of your re- 
sults. 

The power of this intense helium- 
neon, laser light source guarantees a 
linear range of up to 4 OD. Conse- 
quently gels with high background, 
blotting membranes, autoradiograms 
and the darkest of bands can all be 
scanned with exceptional accuracy. 
And using a unique, singledimension, 
area scanning feature you can fully 
quantify bands, dots and spots of 
varying widths. 

Plus 2 integration and 
4 background subtraction 
methods 
The GelScana XL Evaluation Soft- 
ware allows you to analyse, even more 
accurately, the data obtained from 
this penetrating laser densitometer. 
To compensate for distortions such as 
variations in staining and sample load- 
ing, you can create standard curves 
ueingintemalandextemalstandarde. 
The Gelscan XL givea you the choice 
of four, powerful background subtrac- 
tion methods to cover all situations, 
from a slight baseline drift of a gradi- 
ent gel, to the complex background 
variation of a badly deetained blotting 
membrane. And partially resolved 
peaks can be accurately quanWied 
using Gaussian fit integration. 

GelscanXLsoftwareisasuser- 
friendly as it is powerful, offering 
component idenWication not only by 
peak positions and peak numbers, but 

also by isoelectric point, molecular 
weight and by name. 

The combination of Ul- XL 
and Gelscan XL will give you incom- 
parable accuracy and reproducibility. 
A combination to help you bring new 
fads to light. 

Contact your local Phmmck-LKB 
representative today for some reveal- 
ing fads about revealing fads. 

@-i UNITED IN SEPARATION rn 
Pharmacia LKB Biotechnology Inc. Piscataway N J 08854-1327, - Information: (800)526-3618, in Nd: (201)457 8000. 
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Distilled water : 
Not always the right solution. 

(Above) life science: organ transplantation. Unac- 
ceptably high levels of endotoxins were showing up 
in isolated organs after perfwion. Contaminants 
were linked to tetra-diitilled rinse water where they 
fluctuated according to changes in feed water 
quality. 

(Below) life science: cell culture. Mammalian cells 
stopped growing in defined medium but not in 
serum-supplemented medium. After checking hor- 
mones, powdered media, HEPES and other medium 
components, problem was linked to doubled'itilled 
water. Problem did not occur when Milli-Q water 
was used. 

(Above) In-vitro fertilization: gamete processing. 
Consistent and controlled conception was impossi- 
ble. Dissolved contaminants (heavy metals and 
organics) in water used for rinsing and as basis for 
media incapacitated sperm. IVF became viable only 
after switching to a Milli-Q system. 

(Below) Biotech: DNA research. Very high rate of 
DNA loss or degradation during storage. Analysis 
of distilled water showed fluctuating ion levels, 
especially magnesium, a cofactor for enzymes that 
degrade DNA. Switch to Milli-Q system water 
greatly increased DNA viability and saved valuable 
materials. 

(Above) HPLC: routine protein purification. Couldn't 
account for protein contamination until they checked 
their double-distilled water. Trace levels of endotox- 
ins were adhering to glassware. 

(Below) Atomic Adsorption: mutine analysis. Never 
hod any problems with the uality of do~ble-dis- 
tilled water until a new gra&te furnace was in- 
stalled. When lab water was used to "zero" new 
device, trace elements were 105t below base line. 
Water used to dissolve samples introduced spurious 
readin Onl Milli-Q system water kept contami- 
notionglow La e line levels. 

Don't wait until a maior problem demonstrates the weaknesses of vour water . . 
system. Milli-Q water systems consistently produce water free of ions, pyrogens and 

.I I . . I  . .I I I . a , - I . . I  . I 

organics-me closest mlng available to pure n2u-so you nave total control over 
everything that goes into your work. And Milli-Q water is processed as you need it, 
up to 1.5 liters per minute, to eliminate the potential for degradation during storage. 

Exclude water-caused variables from your work. Find out 
about the Milli-Q systems available for your application. 

Call toll-free, 800-225-1 380. In Massachusetts, 61 7-275-9200. 
Western States, 800-632-2708. Or write Millipore Corporation, 
80 Ashbv Road, Bedford, MA 01 730. 
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From routine RIA to rrontier researcn. 
we have a gamma or beta counterwhich 
isidealZor your- * ,  *++* purpcise. 

In additionto the a d v d  

includes live spectnundisplay 
to allow ata-glance confirma-

tion of sample quality and 
eountingconditiom. 

Clrde No. 302on Readers' 
r card 

To you the best possibledata 

maybewedwithanyWallacgamm~ 
a- 303on counter. .RiaCalcLM allowscon-
SewkeCIvd 

isa compact,manual 
eounterwitheither10or 
20detectore. It pro* 
theversatility,perform-
- a n d u p n t  
neceeear~for l=ger RIA 
laboratones. 

For low-levelandenviran-

PnleeShape Analysisand 
PnleeAm~litudeC o m d -
son. 'She& make it a l e  
to epamte, for example, 
&ha andbeta w=t= 

F%ama&-LKB Nuclear Inc., 9319 Gaither Road, Gaithemburg,n'---land -Om" JSA, (301)963 3200 



One step beyond. .. 
Leitzo broke the mold for 
conventional inverted 
microscope design with the 
introduction of the Fluovert and 
Labovert microscopes. They 
represent a giant leap forward in 
the evolution of the perfect 
inverted microscope. 

Using the exclusive Reinheimer 
principle the Labovert and 
Fluovert microscopes bring the 
time proven advantages of the 
upright microscope to  inverted 
microscopy. 

See for yourself why Leitz is the 
natural selection for your next 
inverted microscope. For 
additional information or 
demonstration call or write 
E. Leitz, Inc., Rockleigh, NJ  
07647. (201) 767-1100. LC-



BioVision, a Complete, Integrated Imaging Microscope Workstation 
Designed Especially for Cell, Developmental, and Molecular Biology. 

A BlOVlSlON SYSTEM 
One of the newest revolutions in 
biology is the capability to detect and 
quantify molecules and characterize 
physiological properties of living cells 
and tissues using antibodies, 
DNAIRNA hybridization probes, func- 
tional fluorescence analogs, and 
physiological indicators. BioVision is 
your entree into this revolution. 

The BioVision system integrates the 
optical, mechanical, and computer 
hardware and software components 
essential for performing fluorescence, 
dark field, polarized light, phase 
contrast, interference, and bright field 
microscopy. The complete, integrated 
BioVision system includes 

Microscope 
Stage, Shutter, and Filter Automation 
Vidicon and CCD Imagers 
Host Computer 
Real-Time lmage Processor 
High-Resolution Color Monitor 
Mass Storage Device 
Hardcopy Output Device 
Biological Applicatii Software 
Multiprobe Custom Fiiter Set 

A BIOLOGICAL SOFTWARE 
BioVision combines an intuitive, inter- 
active user interface with over 20 man- 
years of biological application software 
development to provide an extensive 
set of software functions, including 

Multiprobe Fluorescence Analysis'" 
Ratio imaging 
Automated lmage acquisition and 
microscope controls 
Noise reduction and illumination 
correction functions 
Real-time background subtraction, 
averaging, and histogram processing 
Imageenhancement using spatial and 
freqency domain filtering techniques 
Intensity transformation functions 
~uant idve leatu~eanal~sis functions 
lmage statistics and dimensional 
measurements 
Graphics and annotation 
Multiple lmage display capMlitles 

All software functions are controlled 
via a menu conveniently displayed on 
one side of the screen or by single- 
stroke command keys. User-specific 
functions can be added via the host 
computer and the Perceptics 
Command Language. 
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ACUSTOMER SUPPORT 
Perceptics provides complete support 
for installation, on-site training, 
hardware/software update services, 
and consulting services. Each BioVision 
system comes with thorough documen- 
tation, including a Technical Manual 
and User's Guide, and a one-year 
membership to the Perceptics 
Certified Users' Program. 

Perceptics Corporation 
725 Pellissippi Pkwy., P.O. Box 22991 
Knoxville, TN 37933-0991 
(615) 966-9200 FAX (615) 966-9330 

For research use only. Not for use in diagnostic 
procedures. 
BioVision and Multiprobe Fluorescence Analysis 
are trademarks of Perceptics Corporation. 

@Perceptics Corp. 1987 

SCIENCE, VOL. 240 
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Quality separationsdemandquality systems 

Econo-Co~umnQ c ~ m a r ~ h y  
systemsfrom Bio-Rad. 

Completesystemsto meet 
your specifications 
We offer awide selectionof 
pumps, detectors,and fracti 
easy to tailor an Econo-Colu 
your application.The coqme@B 

1414 Harbour Way South Alsoin RockvilleCentre,NY; Hornsby,Australia; Vienna,Chemical Richmond, CA 94804 Austria; Mississauga, Canada; Wafford, England; Munich, 
Division (415) 232-7000 Germany;Hong Kong; Milan, Italy; Tokyo,Japan; Utrecht,

800-843-1412 TheNetherlands; and Glattbrugg,Switzerland. 
Circle No. 237 on Readers' Service Card 
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Linking Value to Performance. See us at FASEB Booth # 1337 

Our new 'Flying Spot" scanner combines 
speed of scanning, high level quantita- 
tion, high resolution and wide dynamic 
range for TLC, gels and autoradiograms- 
all in one compact system. 
It's versatile. For the researcher whds not quite 
prepared to purchase two separate, dedicated scan- 
ners, we have combined three photometric modes in 
one instrument: transmission, reflectance and fluores- 
cence. (The new CS-9000 even has a laser option when 
higher sensitivity is required.) Whether you're scanning 
electrophoretic gels, TLCs, autoradiograms, paper, cel- 
lulose or films-you get accurate, reliable and reproduc- 
ible results every time; time after time. 
It's fast. Optics ingenuity and advanced computer tech- 
nology provide a breakthrough in densitometry: High- 
speed scanning using a Ylying spot". This patented 
system increases accuracy dramatically without com- 

promising high speed scanning. And to keep up with 
the increased amount of datapoints the CS-9000 comes 
with a high speed, high resolution thermal head 
printerlplotter and a high resolution color video display. 
It's accurate. The tuneable monochomator lets you 
choose the wavelength of best selectivity and sensitivity. 
The dual wavelength capability helps eliminate artifacts. 
And a host of signal processing options, background 
correction modes and the scan storelreprocess feature 
gives you quantitative accuracy and lets you optimize all 
parameters exactly as you need them. 
And it's easy to use.There are enough automation fea- 
tures packed into the CS-9000 to make it ideal for high 
sample throughput and convenient enough to be used 
even by a novice operator. Yet it gives you all the manual 
control and programming options you want for more 
complex analyses. 
So, before you buy just another scanner, look into the 
universal Shimadzu CS-9000 and 'see our spot fly". 

BT 
cs 9 o n ~  Shimadzu Scientific Instruments, Inc. 
Sc,inri nq LJ tn~ i f~ rnc re~  7102 Rivemod Drive, Columbia, MD 21046 

(301) 381-1227 
1 In Canada Teksc~ence, lnc , (416) 844 1762 

A 

4amkmdw 
'7 4lPmjj 

1 - - -**.I . - -- - SHIMADZU 
For information c i r c l e  reader serv ice  number 239 

For a demonstration c i r c l e  reader service number 240 



:t's lik having 96 spectrophotometers. 

The photometric perhrmance you 
need for vcrUd enzyme kinetics.The 
speed and dam handling to follow % 
reactom at the same time. Isothermal 
reading chamber. Winelengths ranging 
h m  340 nm to 750 nm. 

Introducing the UVmax" Kinetic 
Microplate Reader. 

For the &st time, you can transfer 
justaboutanyenzymeassayhmthe 
cwette to the %-well miaoplate format 
andachiewcompambledamquality- 
lister, with less sample and less reagent 

Molecular 
E Devices 

Molecular Devices Corporation 
3180 Porter Drive 
Palo Alto, CA 94304 
(800) 635-5577 US 
(800) 635-5588 CA 
(41 5) 493-01 66 
(415) 493-0144 (Telefax) 
(415) 671-6637 MOLE UW (Telex) 

By following % -011s Simulta- Winax g h e  you more v m d i t y  in 
neokly data Collection and analysis go assay des@Vaty the pmtocol, 
that much hter. A distina advantage dilkmt dilutions, collect more dam 
h e n  marking with large n b - o f  points, perhrm multiple experiments 
samples or unstable enzymes. on the same miccoplate  simultaneous^ 

All without additional demands on 
analysis time or sample quantity 

WmaxThe continuation of the 
success stony of theVmaxm Kinetic Miao- 
late Reader. Bring Winax into your 
ebontqr, and bring the productivity 
a n d ~ o f t h e % ~ ~ l a t e  
fonnatto~urassays.Con~ctMolecular 
Devicesforfulldaailstoday. 

APRIL 1988 





INTRODUCING 

WITHOUT 
m V I N G  THE LAB. 

IBI introduces the perfect tool for bench-top d m -  
mentation of nucleic acid or protein uels - The IBI 
QUIC~SHOOTER PE- This photosystem 
ends trips to a common darkroom and focusing or adjust- 
ing complicated photographic equipment Simply snap 1 win each lane 1.5% agarase geL Hind IIYEw RI-A, ~ind m-A, ~ c o  RI- 

one of the five available hoods onto the camera, place it pIBl Pst I-A, Eco RI-A 

over your gel and SHOOT! You'll never need to focus or 
even turn off the lights Within seconds, you'll have a high 
quality, permanent record of your data 

The QUICgSHOOTER PE- [IBI# 
464001 comes complete with a DS34 PolaroidT" Camera, 
a pistol grip shutter trigger, and three optical filters 
(orange for ethidium bromide, yellow for coomasie blue, 
and green for silver-stained gels). Filters attach directly to 
the camera lens and therefore can be used with any size 
hood. Accessory items include hoods and PolaroidT" type 
665 and 667 instant film. 

Hoods (ordered separately) are available in five 
sizes, suitable for gels ranging from less than 5 x 1 cm to 
21 x 26 cm Each lightweight hood has a s p e d  built-in 
lens, so the gel is automatically in focus 

Couple the QUICgSHOOTER PH- To find out more about thLs exciting QUICKSHOOTER 
with one of IBrs unique six-bulb, stainless steel 312 nrn pH-, please call IBI at 1-800-243-2555 or 
UV fluorescent tables and you have the best portable 2@3-786-5600 today International inquiries, please call 
darkroom available With DNA band detection to as low your local IBI affiliate or the international office at IBI, 
as 1 ng, your photographic resolution could actually be 203-798-5620. TELEX 643993. IBI C A N .  call toll-free at 
enhanced as well as becoming more convenient. 800-381- 1525. 

The IBI QUICKSHOOTER, Don't bring 
your lab to the darkroom, bring the dark- 
room to your lab. 

l3e Cutting Edge of Molecular Biology 
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SYNTHECEIL 
S H E C E U  

SWWWECEIL 
SWVIHECEU 

S H E C E U  
SwUTHECEU 

S H E C E U  
S H E C E U  

CORP. 

QUALITY 
VALUE 
TIME 

Your highest priorities 
are also ours. 

At SYNTHECEUwe provide: 

Custom oligonucleotides 
of the highestpurity 

Quality control 
documentation 

Tdnical Support 
Rapidturn around time 

We inviteyou to try our 
products. 

301-869-7455 
SYNTHECELL CORP. 

2096 Gaiier Rd.,Suite 120 
Rodwille,MD 20850, USA 
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THISIMPORTANT ; , 

LITERATURE TO - -. ' ,  

GET INTO THE 
RIGHT HANDS 

, ; /  

r i 

brochureis a complete descrip- 3' 

tive and pictorialpresentationof , 
the capabilitiesand facilities of ' , 
PfanstiehlLaboratories, includind 
a comDanv ~ r ~ f i l eand data on 
the produdrigplantsandproducts. 
Check the Reader Service Card 
for your c6py. 

, < 

A e  source for &rbohydrate chemistry 

PF.ANSTIEHLmB6RkfORIES, INC. ' 
1219GLEN ROCK AVENUE WAUKEGAN,IL600B5 
TEL 1-31216230370 FAX 31216239173 
TELEX 25-3672PFANLAB 47-W 
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Create proFessiona1graphs For scientific Greek and math symbols 
publications, poster sessions, or lectures. Polynomial curve fitting, and more... 
Unlike business software. SigmbPlot con- ~~~~~t~ASCII DIF data files F~~~ 
tains essentral scientific Features. Lotus. dBase, or your awn programs. 
m Automatic error bars Support For Hewlett-Packard and 
m Multiple graphs per page compatible plotters, H P  Laserjets, and 
65.17UDpoints per dataset selected dot matrix printers. Money-

back guarantee. 
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Kits for GeneratingRNA Probes 

Two Innovative Kits 
from Pharmacia LKB 
Molecular Biology.. . 
H Transfrohe T Kit 

Transfrobe SPKit 

0ur versatile TransProbe Tand TransProbeSP Kits are designed 
for convenient preparation of both high specific activity 

RNA hybridization probes (> 10gdpWpg) and full-length, m7GpppG 
"capped" transcripts (>7kb) for efficient eukaryotic in vitro 
translation or microinjection. Included reagents are sufficient for the 
production of 20 transcriptsand each reaction can be completed 
in a single test tube. The kits employ either T3and T7 or SP6 RNA 
Polymeraseand can therefore be used with a selection of plasmids 
containing appropriate promoters. Mini-manuals included! 

Ordering: (800) 558-7110 
In NJ: (201) 457-8649 
Information: (800)526-3618 
In NJ: (201) 457-8459 

Pharmacia 
Pharmacia LKB Biotechnology 

~-

405F
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W h y  add unneededvariablesto your 
critical analysis? 

Get the dependabilityof Nalgene 
Firerwarein your syringe filter. Disposable 
Nalgene SyringeFitershave preciselythe 
samemembme materialsused in Nalgene 

Filter Units. Membmesarenontoxic and 
Triton-free In 25- and 4mmdiameter 
filtersfor pressureor vacuum filtration. \ 
All with low hold-up volume lor minimal \, 
Circle No. 247 on Readers' Service Card 

sampleloss. For consistent, leakproof =m-=----
filtrationand ulW-g of o@c and rm NalgeneSyringeFiltersOnUs! 
aqueoussolutions-specify Nalgene Syringe ( ~ d ~ ~ & t o t b e & I n ~ l a . ~ t b b  

Filters. AvailablefromauthorizedNalgene 
labwareDealersworldwide 

Nalge Company. The abilitytolisten. 

Ndgene Syringe Filters 



IHE NEW LEISS  

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

In 1986 a new Zeiss age in microscopy dawned 
with the Pyramids of Zeiss - the Axioplan, Axiophot, 
and Axiofron 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- 
cencestained specimens, specimens with primary 
fluorescence. 

For Literature c i r c l e  reader 
service number 166. 
For Literature and demonstration 
c i r c l e  reader service number 167. 

Zeiss Axioskop field of view. Ideal for Reliable uhotomicrog~ The Pyramids 
For demanding routine micro- scanning and observation BP~Y- of Zeiss : 
scopy - and more! of details. High image quality 35 mm, large format, instant The new Geometry 

Superb ICS-0- in all techniques. photography are all easy for Microscopes 
~heZnfini t~ Color-Corrected Flexible SI-architecture with the MC63 S microscope 
System, with newly computed System-Integration of all - camera. 
optics from light source microscopy techniques into TVcameras readily accepted. 
to eyepieces. Objectives with the microscope for rapid The stability of the Pyramids. 
infinite image distance. change from any one method 
For color-corrected and astig- to any other. In seconds, Carl Zeiss, Inc. 
matism-free images with with no performance loss, Thornwood, NY 10594 
a consistent large 20mm no compromises. (914) 747-1800 



How can this exciting new system 
help protect both your laboatory animals 

and personnel from contamination? 

The dumping of cage bedding and animal waste can 
create--and then lead to-the inhalation of aerosdized 
contaminants by animals and lab personnel. Such 
animal exposure can interfere with-or even jeopardiie 
-research studies. And inhalation of contaminants by 
personnel can result in serious health consequences. 
Up until now, this has been the weak link in the animal 
facility contamination-containment chain. 

Dumping animal bedding waste frwn cage. 

Now this new Lab Products partial containment 
system substantially reduces the level of airborne 
contaminants by restricting all cage dumping to the 
inside of a negative air flow cabinet; that is, with air 
flowing from the room and into the cabinet. The 
aerosolid particulates are washed out of the 
airstream by a remarkably effective three-stage filter 
system and so clean HEW-filtered air circulates back 
into the room. 

In addlion to designing a system that would be 
effective in scrubbing the air, there were two other 
major objectives: 

to design a "human-engineered system that 
would be comfortable to use and easy to clean 
to design a system that would be easy to 
maintain; that is, one in which filter or other 
maintenance was simple and straightforward. 

These goals, too, have been achieved. 
There are otherfeatures/advantages/benefits of 

the system described in detail in our brochure. To 
request a copy please use the coupon, or drop us a 
line, or call us at 2011843-4600 or 8001526-0469. 
Fax: 201/843-6040. 

255 West Spnng Valley Avenue 
Maywood, New Jersey 07607 
201/843-4600 Fax: 20l/843-6040 
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I LabRoducts, lnc. 
I 255 West Spnng Valley Avenue 
I I Maywood, NJ 07607 

I would appreciate a copy of your Waste Management System brochure. 
I'd like to know more about your videotape on this system. 
I'd like to speak d i to a technical sales representative. 

1 I'd welcome your comprehensive catalog on animal care products. 

Name 

i Organization 
I 
I Address 
I 
I 

1 Phone 
I 
I 
I 
I 



AmphfyDNAinhom,not aayS,wid~ 
the new DNAAmpbfication System. 

A new amplifcation technique 
allows you to obtain microgram quan- 
tities of DNA from picogram amounts 
of starting material This patented* 
procedure - called the Polymerase 
Chain Reaction (PCR) technique - 
amplifies, in vih-o, a target DNA 
sequence at least 1OOPOO-fold in just 
hours instead of days Developed by 
Cetus scientists, PCR represents a 
major breakthough in molecular 
biology. 

Techncal Representative For order- 
ing information and technical 
assistance in the US., call 
1-800-762-4001. Or, for literature, 
please call 1-800-762-4000. 

technique in your research laboratory 
~ m K m - T H E O N I ; Y P C R K m  

All the necessary high quality 
reagents optimized for the PCR 
technique, including the thermostable 
enzyme, Taq Fblymense W~th one kit, 
you can perform 100 individual 
assays quickly and &1ciently 

F'erkin-Elmer Corp, 761 Main Phrmue 
N o d  CT 06859-0012 USA 
E k  (203) 762-1000 

DNA THERMAL CYCLER-FOR 
AUIOMMON OF THE PCR 
TECHNIQUE 

A sophisticated, yet easy-to-use, 
Prw=n=bletemperature* 
instrument Just place your sample in 
the insmment, program your cycle 
pmfde, and walk away. 

To find out more about our line of 
innmtive products for DNA ampli- 
fication, synthesis, purification, and 
quantitation,contactpur~-Elmer 

Bodwseewerk Perkin-Elmer & Ca, GmbH 
Postkh 1120,7770 Ueberlingen, 

blic of C h m a q ~  
%$53810 

F'erkin-Elmer Ltd, Post mie Lane, 
Beaconsfield, Bucks HP9 lQA, England. 
Tel: Beaconsfield (049 46) 6161. 

And now. Perkin-Elmer Cetus 
I-& extends the PCR revolu- 
tion with the introduction of a 
system that optimizes the tech- 
niquds speed and efficiency. .We call 
it the DNA Amplification System. All 
the tools you need to perbrm t h e n  

*PCR is covered US. Patent Nos. 
4683,195 and 4%3,202 issued to The 
Cetus Corporation. Patents pending on 
Taq Polymerase and its use Patents in 
Europe and Japan applied for 

GencAmp Lr a m d e d  of Ibbin-Elmer Crms lpsumcna 
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Forma's Line 
iLab ~ ~ b i ~ m e n tL, 

Sales:;i; 

Specialists 

w!! Chest Lab Blood Bank Plasma Platelet 
F r e e z w  Refrl-s Refrigerators Incubators 

Service 

Em Laminar 
G h R w r s  &MbW"WleS 

I CallL-
for Your New 

LabomtoryEquipmentCablog 

I.#nrasmenmc Ihc. 
LABORATORY EQUIPMENT 
Box 649, Marietta,Ohio 45750 1-614-373-4763 
Telefax. 1-614-373-2382 Telex. 29-8205 

U.S.and Canada 1-800-848-3080 
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New Chemistry Journals  

Preparative Chromatography  
Editor-in-Chief:Fred Regnier, Purdue University, Lafayette,  
Indiana 47907, USA  
Executive Editor: James D. Navratil,The University of New  
South Wales, Australia; Regional Editors: Satinder Ahuja,  
CIBA-GEIGY, USA; Milton T.W. Hearn, Monash University,  
Australia; K.K.Unger, Johannes Gutenberg University, FRG  
Covers all aspects of preparative chro~~dtography  and related 
techniques-from laboratory to large-scale, induding applications, 
equipment, materials, and underlying principles. 
Spring 1988 ISSN: 0890-9075 Subscription rates per volume: 
Corporate, $240. Library, $162. Individual, $81 .* 

Polycyclic Aromatic Compounds 
Editor-in-Chief: Maximilian Zander, Rutgerswerke AG, 
Kekulestrasse 30, D-4620,Castrop-Rauxel, FRG 
Topical Editors: Chemistryr Victor A. Snieckus, University of 
Waterloo, Canada; Theoretical Chemistry.- William C. Herndon, 
University of Texas, El Paso, USA; Physics:Curt M. White, 
Pittsburgh Energy Technology Center, USA; Spectroscopy: 
Tuan Vo-Dinh, Oak Ridge National Laboratory, USA; Analytical 
Chemistry& Environmental Science: Douglas W. Later, Lee 
Scientific, USA; Biology: Edmond J. La Voie, American Health 
Foundation, USA; Biomedicine & Health: Gernot Grimmer, 
Biochemisches lnstitut fur Umweltcarcinogene, FRG 
Provides an international and interdisciplinary forum for all 
aspects of research related to polycyclic aromatic compounds 
(PAC). Covers topics ranging from fundamental research-in 
chemistry, physics, thermodynamics, spectroscopy, and 
biology--to applied sciences--environmental, biochemical, 
toxicological, and industrial. 1988 price not yet set 

CommentsEditor: Robert Feeney, On California,University of and FoodDavis, 
California 95616, USA  
The latest addition to the series of Comments journals. In each  
issue invited expertsoverview recent important  
and provide their own personal comments and points of view.  
This new bimonthly journal intends to serve as a forum for  
critically discussing the progress in areas of chemistry related to  
agriculture and food chemistry.  

ISSN: 0892-2101 Current volume block: Vols. 1-2.  
Subscription rates per volume: Corporate, $260. Library, $1 74.  
Individual, $87.'  
Subscriptions available by volume block only.  
Prices subject to change without notice.  

Announcin Nonlinear Optics, a new section of 
Molecular8rystals and Liquid Crystals 

Sectional Editor-in-Chief: A.F. Garito, University of Pennsylvania, 
Philadelphia, Pennsylvania 19104 USA 
Regional Editors: J.P. Huignard, Thomson CSF, Orsay, France; 
I.C. Khoo, Pennsylvania State University, USA; T. Kobayashi, 
University of Tokyo, Japan; B.Ya. Zeldovich, Institute for 
Problems in Mechanics, Moscow, USSR 
Focuses on the important and growing fields of nonlinear optics 
and electrooptics. Emphasizing organic and polymer systems, it 
will address fundamental issues, new materials and novel device 
implementation. 
ISSN: 0026-8941 Current volume block: Vols. 154-165 
Subscription rates per volume: Corporate, $466. Library, $288. 
Individual. $144.' 

Introducing two new topical sections of 
The international Journal of Neuroscience 

Editor-in-Chief: Sidney Weinstein, NeuroCommunication 
Research Laboratories, Danbury, Connecticut 06180, USA 

Neuroimmunomodulation 
Regional Editors: Novera Herbert Spector, National Institutes of 
Health, Bethesda, Maryland 20892, USA; Branislav D. 
Jankovic, Immunology Research Center, Belgrade, Yugoslavia; 
Ion Baciu, Institute of Medicine and Pharmacology, Cluj-Napoca, 
Rumania 
Focuses on the interaction among the nervous, endocrine, and 
immune systems. Incorporates immunology, physiology, 
pharmac~ogy, endocrinology, genetics, 611biology, molecular 
biology, psychoneuroimmunomodulation, and behavior. 

Electrical and Magnetic Neural Activity 
Editor: Carroll T: White, Boyden-White Vision Laborato 
Fifth Avenue. Sulte 401. San Dlqo, Cal~fornm 92103. U  ~ A ~ ~ 
Covers such such as elecboencephalography, 
evokedpotentials,and magnetoencephalography, as wellas a 
broad rangeof studies such as electrophysiology, and 
neuromagnetism, including basic and applied work, new 

and analytical techniques, andtheoretical papers, 
ISSN: 0020-7457 Current volume block: Vols. 38-43 
Subscription rates per volume: Corporate, $594. Library, $366. 
Individual, $1 83.' 

'Available only to individuals who subscribe directly from the 
publisher and who pay by personal check or money order. 
FM journal samples available on request 

GORDON AND BREACH SCIENCE PUBLISHERS AND HARWOOD ACADEMIC PUBLISHERS 
Marketing Dept. I P.O. Box 786 Coo er Station I New York, NY 10276, USA 

P.0 .Box 197 1W E ~ E9PX London, UK 
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,,beled compounds from Dohme/Isotopes. 
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research products that work, bringi 
results to researchers in biology, chemistry, physics, 

ie and related fields. 
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I dime dimensional 
mconsOuction s~Rwam 

I n g K i m m u r y ~ w ~ .  
. - 

r n a u a u w p i c ~ ,  C A T ~ ~ ~ S .  
Mam-EJnJ.L.lmknnnsei pcaibon .mkrkn -, NMR 

TheNoRaddB60 
Eliminates the Concern 
About VDT Radiation I1 a The dB60 anti-radiation, 

anti-glare and anti-static 
shield does it all: 

Eliminates glare and reflections 
Dramatically increases contrast 
Blocks electromagnetic radiation 
Eliminates static electricity. 
Highest resolution screen available 
V i a l l y  ends dust accumulation 
Equally effective on Color 
or Mono VDTs 

1549 11th Street 
Santa Monica, CA 90401 

CA: 213.395*0800 NoRad EmOPEol6288W3W 
1 
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supportedby SPSS Inc.,a leader in statistical software % + 

"snapshot"graphics. for nearly 20years. While specially tailoredcustomer &;+ 

Examine it. SPSSi'PC+ Advanced Statistics" letsyou support is availablethroughthe VALUE PLUSmplan.And 
SPSS n w  offers a S W C +  version for NwellLANs.get more serious with your data. 

Predict it. SPSS/PC+ Trends"-our latestoption-is the So if yw're serious about data analysis,step upto 
completetime series analysidforecastingtool. SPSS/PC+. For details, contactour Marketing 

Tableit.SPSS/PC+ Tables" producespresentation- Department. 
readytables instantly. CALL1131213293319 g:\
F--- b'"', 

SPSS In: 444 NorthMichiganAwnw,Sui i  3000 Chmgch Illmm60611 g;, 
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SPSSlPCcbendg--SPSSlPCc-and-MapplOarelrademerladSPSS~.lc\AUIEPUlSsabademarkd~ hcChartand~aretrademarksdS P S S / P G e ~ S t a o s $ c s .  49,O.. 
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cue very attractive.. . 

for Cell ~ ~
Dynal's new Dymbeadsmare very attractive for specific cell (and sub-cellular) separations by 
virtue of their monodonal antibody coating, uniform size and magnetite-containing core. This 
combination of qualities provides simple, rapid, magnetic separation of rosetted cells. 

The surface properties of Dynabeads polymer partides allow for convenient, economic 
antibody coupling, with extremdy low non-specific binding. Antibody-coated Dynabeads can 
be stored without losing their binding capacity or performance capability. 

lmmunomagnetic using Dymbeads and the Dynal Magnetic comemator; 
have found applications in: Cancer Research, /mmundogx Transplantation, M W o g n  W- 

Pathdogy and other weas of BiotechnoIogy: 
Dynabeads make complicated biorepara#ont simple, rapid and rdiable. 

For literature, prices, and the name of your Dynal distributor, umtact: 

DYNAL, lnc. a D m  Outside the US and Canada, contact: 
45 North Station Plaza DYNAL AS., PO Box 158, Skgyen 
Great Neck, NY 11021 N-0212, Oslo 2 Norway Td. (472) 50 78 00 
(516) 829-0039 Telex 791 33 Dynal N 
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Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Searches for any combination of authors, years 
of publication, reference title, publication 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) 

BURN YOUR REFERENCE CARDS! 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . sl 950° 

s ' 
VAX/VMS (native mode) . . . . . . . . . . . . c,, 

1 sp 
322 Prospect Ave., Hartford, CT 06106 
(203) 247-8500 
Connecticut residents add 7% % aales tax 

Cirde No. 39 on Readers' Service Card I Circle No. 291 on Readers' Service Card 
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The superlor fresh t~ssuesect~on-
tnq system 1snow ava~lableIn 2 

' 
' :m 

vesions, the standard Series 1000 
and the new Series 2000 
with expanded capabilities 
including: 

Specimen bath refrigeration Automatic sectioning repetition 
Motorized digital control of section thickness and specimen he~ght 

Circle No. 137 on Readers' Service Card 

standing model L I 

Smooth. positive responseto your every move 
Virtually zero drift, no backlash,unlimited positioning capability 
Easyto use single-handed joystickcontrol for either right or left-handed operator 

I Circle No. 138 on Readers' Service Card I 

I the defonbrune-type ~~cro fo rge .  - 1 [I 1 1 
6 movement controls 
Accomplish contact fusionlmelting, remote fusion, 
micro-forging, fracturing, micrc-glass blowing. 
distant/contact stretching 
Forgehbricate with glass. metals,alloys. organic crystals, polymers, other 
fusible materials 
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Detailed Ilterature 

13795 RIDER TRAIL SUITE 104. ST. LOUIS. M O 6 3 0 4 5  (314) 291-0198 1 
See us at FASEB Booth 851 

Fragment, Conjugate 
Separations 

Ion Exchange 
HPLC 

,! , 1, , ,i.;,c;,,;.{,.. , , , A, , ' . i , .*., , , " ',,.iI!'!, *,*.:q 
.I, I 8 . .1 ' . I , , . .  , 

I I 
Analytical Conditions: 
Portrait A only: 
Mobile A = 25 mM MES,pH 5.4 
Phase: B = 500 mM (NH,),SO, plus 

20 mM NaOAc. pH 6.7 
Gradient: 100% A to 1Wh B wer 60 min. 
Sample: 20 ml, containing 

at least 1 mg protein, diluted in A buffer 

Common to Portraits A and 8: 
Column: 775 x 100 mm. 5pm

BAKERBONDABX (cat.mm-07) 
Flow Rate: 10 mllmin. 
Pressure: 2W psi
Detection: UV a1 280 nm; 2.0 AUFS 

Analytical Conditions: 
Portrait B only: 
Mobile A = 25 mM MES, pH 52 
Phase: I3 = 500 mM (NH,),SO, plus 

20 mM NaOAc; pH 6.7 
Gradient. 100% A for 10 min.followed by a linear 

gradienlof 100% A to 1WQ6B wer 30 min. 
Sample: 2.0 ml containing at least 1 mg protein in 

A buffer. 

For technical assistance or ordering 
information on the entire BAKERBOND* 
family of silica-basedbonded phases for 
protein analysis and purification, call toll 
free 1800JTBAKER, (1-800-582-2537);in 
NJ 201-859-2151;FAX 201859-2865; 
TELEX 299514 BAKR UR. 

J.T.Baker Inc. 
222 Red School Lane 
Phillipsburg, NJ 08865, USA 

J.T.Baker Chemlcala B.V., Rijsterborghemeg M 7400 AA.
Deventer,Holland,PO Box 1, Tel (57003 815W. Telex 49m. 
'BAKERBOND ABx and BAKERBOND are trademarks of 
JTBaker Inc. 
c 1997 JTBaker Inc All rigMs resewed. 
i b R  Nau, BioChmmarcgraphy (submifled.) 
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Take the fast truck 
to searching scientific 
information online: 

STNExpressTM
and STN lnternational" 
Literature searching picks up speed 

Access to scientific literature became more 
rapid with the arrival of abstracting and indexing 
services, such as CHEMICAL ABSTRACTS. Search 
time was decreased still further with the introduc-
tion of online systems. But now... 

STN is your ticket to more efficient 
online access 

STN lnternational is a hub of scientific databases. 
allowing informationto flow from many of the 
world's best producers to you. And we've just 
made it easier, faster, more efficient to search STN. 
through your own personal computer and our 
STN Express sottware. 

Quantify and academic discounts are available. 
Send for more information today, and you'll get 
a FREE package consisting of STN Mentor: STN 
Express Overview disks demonstrating text and 
structure searching and helpful documentation. 
You'll qu~ckiysee t h e  value of search~ngS I N  
lnternat~onaiusing STN Express. 

Circle No. 29 on Readers' Service Card 

STN Express 1s deslgned espec~allyfor the IBM PC 1 
and 100%compatible personal computers It turns I 
these computers Into effective search term~nals 
wlth autod~al,autologon, gu~dedsearch, graphics 

I 
dlsplay of chemlcal structures. offline text and I 
structure query preparation,text and graph~cs I 
transcript capture and pr~ntlng,and many other 
features to speed and simplify your use of STN 

I 
lnternational and ~tsworld of scientific databases 

I 

STN Express prov~desaccess to databases w~th 
I 

tlrnely and pertnent ~nformat~onabout chem~stry, 
I 

engineering, materials, environmental concerns, I 
blotechnology,drugs, superconduct~v~ty,food, I 
onalytlcal techniques, energy, polymers, and I 

much morel I 
STN Express will be ava,lable In Iki!szg7rter 1988 for only III 

I 
I 

YES! Please send me the following 
packages when available in 1988: 

E More about STN lnternationaland STN 
Express software for fast and easy 
searching of scientific databases. 

@ My FREE package, STN Mentor: STN 
Express Overview, for IBM PC and 100% 
compatible personal computers. 

Name 

Mail to STN lnternationol.D e ~ t .36687 
C/OChern~cdAbstracts Service 
PO Box 02228 
Columbus, OH 43202 U S  A 
Phone (614) 427-3731or 
1-800-848-6538 
(ask for Customer Serv~ce) 



COUNTER TOP VOLUMETRIC AND BOTTLE RINSER 
P- SAVES TIME AND ENERGY by efflclently rlnslngvolumetrlcr flasksor bottles 

/ j uslng less de~onizedwater --
NEW JETRINSE'* autornatlcally.thoroughly and salely rlnses your expenslm 
glasmra wlthout breakage In one minute 

& 

, TO BE SURE of an equally well rlnsed volumetric flask or bottle. 
BIO 101, INC 

JETRINSE does the lob 
PO BOX 2284 

u LA JOLLA. CA 92083 
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Augmentedversion of the popular bibliographicprogramfor IBM 
PC 
REFSYS PLUS hasALL the following features: 
UPDATE:for entry, classificationof reference by keywordsand author, and storage of 
your referencedatabase on disk. 
PRINT: for printingselected lists, alphabetical if necessary,in the journal format you 
require. 
XREF: cross referencesthe papers by up to 100keywordsper database; 'and' or 'not' 
searches possible. 
FINDCITE:readsyou wordprocessortext, finding citations and automatically preparing 
your reference list. 
REFSCAN:search modulewhich will find any term inyour database. 
"REFSYS is  professional, practical and isthe program Inow wish to usefor my 
references" THES 
Manualsplustwo 5.25" floppy disksfor IBM PC seriesand true compatibles (256K RAM 
minimum; DOS2.0 or later;hard disk desirable) $199 
REF DEMOdemonstrationdisk $25 
(refundableagainst purchasepriceof full program). 
Payment with order please. 
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Stable 
Isotopes: 

The 
Source 

lsotec Inc. offers a large 
selection of enriched 
stable isotopes and 
labelled compounds 
available for research and 
industry. 

Deuterium -A wide 
variety with enrichments 
to 99.99%. 
Carbon-13 -Organics, 
inorganics, sugars, 
amino acids, etc. . . 
Nitrogen-15 
-Ammonia, urea and 
other fertilizers -
enrichments 10 to 99% 

Oxygen-18 -Gas, 
water, multi-labelled 
compounds. . . 

Metal stable isotopes 
-A comprehensive 
range from atomic 
number 12 to 82. 

Custom synthesis 
capability -Just 
call us! 

Send for our latest catalog. 
ISOTEC is THE source of 
stable isotopes for industry 
and research. 

A matheson",USA Company 

3858 Benner Road 
1 Miamisburg, OH 45342 

(513) 859-18081 (800) 448-9760 
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TAYLORkFRANCIS 
I N T E R N A T I O N A L  P U B L I S H E R S  

The Biotechnology Series 
Overall Series Editor: J F Kennedy (Birmingham 
University) / Series Editors: J A Bryant (Exeter Uni-
versity), Dr R N Greenshields (Biotechnology Center, 
Wales) and Dr C H Self (Hammersmith Hospital, 

London) 

(2)-Biotechnology 
, The Biological Principles 

M D reva an,^^ Boffey, P stanbury (Hatfield 
Polytechnic) and K H Goulding (Lancashire 
Polytechnic) 
Contents: What is Biotechnology?; Microbial 
Growth; Culturing Micro-organisms for Production; 
Genetic Engineering; Enzyme Technology 
LC 87- 1953 2 2 4 ~ ~  April 1987 
0-8448-1506-3 HC $4510-8448-1507-1 SC $22 

@Fermentation Kinetics 
and Modelling 
C G Sinclair (UMIST)and B Kristiansen 
(Senterfor Industriforskning, Oslo)1J D 
Bu'Lock (University of Manchester), Editor 
Encourages readers to construct simple mathe-
matical descriptions of processes and to combine, 
manipulate and check appropriate models with con-
fidence. Throughout, emphasizes the constraints 
and limitations of models. 
LC 87-1947 1 2 8 ~ ~  May 1987 
0-8448-1509-8 HC $4510-8448-1510-1 SC $22 

@Enzyme Technology 
P Gacesa (University College, Cardim and 
John Hubble (University of Bath) 
Selected Contents: Commercial Source; Extraction 
and Purification; Kinetic Properties and Reactor 
Design; Medical and Pharmaceutical Applications; 
Effects of Immobilization on Enzyme Stability and 

v Use; Approaches to Enzyme Modification 
LC 87-10189 1 7 6 ~ ~  June 1987 
0-8448- 1515-2 HC $4510-8448-1516-0 SC $22 

(2)-Animal Cell Technology 
, Principles and Products 

M ~ u t l e r(Manchester Polytechnic) 
Describes the basic principles involved, the prob-
lems with scale-up for commercial production, and 
genetic manipulation and modification of cells. 
Uses selected cell products as case studies for con-

' sidering alternative strategies for large-scale 
production. 
LC 87-10160 200pp October 1987 
0-8448- 1517-9 HC $4510-8448-1518-7 SC $22 

..E- -- * Co-published with Open University Press.@ Orders originating outside North America 
should be sent direct to OUP, UK. 

To Order: Call Toll Free 800-821-83121215-238-0939 
or write to: 242 Cherry Street, Philadelphia, PA 19106 
P H I L A D E L P H I AN E W  YORK 
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DEVmE MORE TIME 
TO SCIENCIE! 

Available for IBM PC and compatibles (Macintosh versions 
available soon]. Enjoy speed, flexibility and ease of use with 
software products from: Research Information Systems, Inc. 

RESEARCH@ INFORMATION 
SYSTEMS, INC. 

Call TOLL FREE (800) 722-1227 (In Ca l~ fo rn la(619) 753-3914) 
1991 V ~ l l a g ePark Way. D e p t  5 .  Suite 205. Enclnltas, C A  92024 

In  Western Europe B~laneyConsultants GmbH. Fursrenwall 178. 4000 Dusseldorf I. Dept S 
Telephone 0711137 60 91 WEST GERMANY 

I l l  t\o5[f~ll1,4Abl l ' l  5 ( l f l ~ ~ l ~ ~ ~I'IY Ltki Pl)url? ( 0 2 )R B I  019 
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T A Y L O R  & F R A N C 1  
I N T E R N A T I O N A L  P U U L I S I I E R S  s 

ELECTRON MICROSCOPY AND 
ANALYSIS, 2nd Edition 

Edited by P.J. Goodhew, University of Surrey. UK 
and 

F.J. Humphreys, Imperial College. London. UK 

Taylor & Francis Ltd. 
I988 2 5 0 ~ ~  
ISBN 0-85066-415-2 cloth $55.00 
ISBN 0-85066-414-4 Paper $27.00 

CARDIOVASCULAR DISEASE 
AND BEHAVIOR 

Edited by J.W. Elias and P.H. Marshall, 
Texas Tech University. Lubbock. TX 

Hemisphere Publishing Corp. 
A member of the Taylor & Francis Group of Companies 
1987 1 9 6 ~ ~  
ISBN 0-89116-401-4 cloth $44.50 

Archives of Andrology Journal of Investigative 
Brain Injury Surgery 
Clinical and Journal of Toxicology 
Experimental Metastasis and Environmental 
International Journal of Health 
Radiation Biology Membrane Biochemistry 
Journal of Molecular Toxicology 
Automatic Chemistry Toxic Substances Journal 

FREE SAMPLE COPIES OF JOURNALS 
ARE AVAILABLE UPON REQUEST 

Vis i t  Us  At BOOTH NO. 1556 
During FASEB 

Las Vegas Convention Center 
Las Vegas ,  NV 
May 1 - 6 ,  1988 

To Order: 
Taylor & Francis .Philadelphia, 242 Cherty Strcet. 
I'hiladelphia, PA 19106-1906. Tcl: (215) 238-0939 OR CALL 
TOLL FREE 1-800-821-8312. 

Taylor & Francis, Ltd., RankineRd, Basingstoke, 
Itampshire RG24 OPR. U.K. Tel: (0256) 840366. 

Edltorlal Offlce: 
Taylor & Francis New York.3East 44th Strcet. NewYo&. NY 10017. 

Tel: (212)867-1490. 

NEW YORK PHILADELPHIA 
WASHINGTON, D.C. - LONDON 

AN INVITATION TO SUBMIT 
NOMINATIONS FOR 
KING FAISAL INTERNATIONAL 
PRIZE IN SCIENCE, 

The General Secretariat of King Faisal Internation-
al Prize, has the pleasure in inviting Universities, 
Academies, Educational Institutions and Research 
Centers all over the World to nominate qualified candi-
dates for King Faisal International Prize in Science 
which will be awarded in 1409Hl1989 in the topic of: 
"PHYSICS", according to the following: 

1. A nominee must have accomplished an out-
standing academic work on the subject of the 
Prize topic, benefiting mankind and enriching 
human progress. 

2. The work submitted must be original and pub-
lished. 

3. The work submitted must not have been previ-
ously awarded a prize by any international orga-
nization. 

4. Nominations by individuals or political parties will 
not be accepted. 

5. Nominations should include: 
a. An official letter by a recognized educational 

institution, indicating the nominated works. 
b. A C.V. of the nominee's academic back-

ground, experience and published works. 
c. Ten c o ~ i e sof the works submitted for nomi-

nation. 
d. A copy of educational certificates. 
e. Three coloured photos (10 x 15cm) 
f. Full address and telephone number. 
Nominations will be evaluated by a Selection 
Committee consisting of highly recognized spe-
cialists in the specified field pertaining to the 
prize. 
More than one person may share the Prize 
The winners' names will be announced in Janu-
ary 1989, and the Prize will be awarded in an 
official ceremony at the headquarters of King 
Faisal Foundation in Riyadh, Saudi Arabia, at a 
later date. 
The Prize consists of: 
(1) A commission in the winner's name contain-

ing a resume of the work that qualified him1 
her for the prize. 

(2) A gold medal. 
(3) A sum of three hundred and fifty thousand 

Saudi Riyals, (approximately US $ 93,333). 
The latest date fdr receiving the complete nomi-
nation requirements will be August 1, 1988. 
No nomination papers or works will be returned 
to the senders. 
All correspondences by registered airmail must 
be addressed to: 

The General Secretariat 
King Faisal lnternational Pr~ze 
P.0.Box 22476, Riyadh 11495, i 

Kingdom of Saudi Arabia. 4 
c> 
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New in 1988 
BIOMEDICAL AND 
ENVIRONMENTAL SCIENCES 
Editors-in-Chief 
C h e n  C h u n m i n g  
Chinese Academy of Preventive Medicine, Beijing, China 
Frederick Coulston 
White Santis Hesearch Center, Albany, New York 
Managing Editor: Frank C. Lu, Miami, Floritia 
Publishes scientific data and information fi-om China 
Volume 1(19881, 4 issues 
In the U.S.A. and Canada: $100.00 All c~ther cc~untlies:$112.00 

JOURNAL OF X-RAY 
SCIENCE AND TECHNOLOGY 
Editor: Larry V. Knight 
Brigha111 Yo~sng University, Provo, Utah 
Emphasizing fundamental develop~nents in x-ray 
science and technology 
Volume 1i1988), 2 issues 
In the U.S.A. and Canada: $50.00 All other countries: $56.00 

BRAIN, BEHAVIOR, AND IMMUNITY 
Editor-in-Chief: Robert  Ader 
Associate Editors: Nicholas C o h e n  and David Felten, 
Unive~sityof Rochester School of Medicine and Dentistry, New Yotk 
Volume 2 i1988), 4 issues ISSN 0889-1591 
In the U.S.A. and Canada: $100.00 All other countries: $112.00 

Editors-in-Chief 
Victor A. McKusick 
The Johns Hopkins University, Baltimore, Maryland 
Frank H. Ruddle,  Yale University, New Haven, Connecticut 
Volurrles 2-3 (19881, 8 iss~les ISSN 0888-7543 
In the U.SA. anti Canada: $160.00 All other ccluntlies: $176.00 

JOURNAL OF 
FOOD COMPOSITION AND ANALYSIS 
Editor.: Kent  K. Stewart,  Virginia Polytechnic Institute and 
State University, Blacksburg, Virginia, U.S.A. 
Volume 1(1987/19881, 4 iss~les ISSN 0889-1575 
In the USA. anti Canada: $70.00 All other ccluntlies: $82.00 

JOURNAL OF THE JAPANESE 
AND INTERNATIONAL ECONOMIES 
Editor-in-Chief: Masahiko Aoki 
University of Kyoto and Stanford University 
Editorial Board 
Michihiro Ohyama, Keio University; Koichi Hamada, Yale 
Unive~sity;Masahiro Okuno-Pujiwara, University c~f Tokyo; 
l'akatoshi Ito, University of Minnesota 
Volurne 2 (19881, 4 issues ISSN 0889-1583 
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International Exhibition +Congress 
for Biotechnology 
Hannover, West Germany 
20th-22nd September, 1988 
BlOTECHNlCA Hannover - worldwide the leading 
forum for biotechnology. 

An ideal combination of exhibition, congress and 
seminars provides unparalleled opportunities to obtain 
valuable information and make important contacts in this 
technology of the future. 

Approx. 450 exhibitors from science and industry 
will present an international display of biotechnical 
research findings, products and processes, as well as 
modern laboratory and production technology. 

Leading scientists from throughout the world will present 
DaDers on issues of maior im~ortance: , ,  - - - .  

- 0 

1. Biological treatment of indlstrial waste and pollutants 
2. Integrated biological processing technology 
3. Plant cell and tissue cultures 

Exhibitors, various organizations and national dele-
gations will provide in-depth information on practical 
experiences in the field of biotechnology. 

Deutsche Messe AG, New Proiects Dept., 
Messegelande, D-3000 Hannover 82 

Tel.: (0)511-89 27 20, Telex: 9 22 728, 
Telefax: (0)511-89 27 46 

For further information please contact: 
Hannover Fairs USA, Inc., 103, Carnegie Center 
Princeton, N.J. 085 40 
G? (609) 987/12 02 . !- I 7066, Telex: 5 101 011 751 
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A full line of quality cells: 
Stock and custom 

More storage space ~n same floor areal 
Combtnatlon u n ~ t  18 5 cu f t  refrigerator 
and 2 4 cu f t  capaclty freezer Completely 
enclosed electrical components 

Vibration Isolation Systems 

m Prevent floor v~brat~on from degrad~ng 
heavy, h~gh-prec~s~on equ~pment performance 
Equ~pment ra~sed only 3Y""-45" above floor level 
Patented G~rnbal P~ston" mounts Isolate subm~cro-~nch 
d~splacements In all dlrectlons 
H~ghly-damped, low-compl~ance base structure attenuates 
"on-board equ~pment vlbrat~on 
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Book Reviews 

Food Problems 

Soviet Agriculture. ZHORES MEDVBDEV. Nor- 
ton, New York, 1987. xiv, 464 pp. $27.50. 

Not far from the center of Moscow, a 
lovely Botanical Garden sprawls over many 
acres with a profligacy possible only where 
land is as haphazardly valued as it is in the 
Soviet Union. One of the most intriguing 
sections of the park is called the "Russian 
Historical Kitchen Garden." There, under 
the watchful patrol of a militiaman who 
enforces the "No Picking" injunction, stroll- 
ers can observe broccoli, cauliflower, curly 
cabbage, kale, rosemary, sage, and other 
vegetables and herbs that have not been seen 
in Russian markets or kitchens for decades. 

Zhores Medvedev has written an excellent 
and readable account of how a country with 
the agricultural potential of the Soviet 
Union has become a major food importer 
and still offers its citizenry a diet that, al- 
though adequate in calories, lacks variety 
and quality. Medvedev is a biologist who 
experienced at first hand the misfortunes 
that Trofim Lysenko inflicted on Soviet 
agricultural science. He expected his inquiry 
into the difficulties of Soviet agriculture to 
detail how Lysenko mortgaged the sector in 
pursuit of his harebrained schemes and 
turned over a much-depreciated asset when 
his account was called in. Midway into his 
project, however, Medvedev found that, ap- 
palling as the effects of Lysenko were, they 
were not all that was wrong with Soviet 
agriculture. The policy environment and 
institutional stru&re of agriculture in the 
Soviet Union have handicapped the sector at 
least as much as Lysenko. 

Medvedev begins appropriately with the 
agrarian situation prior to the revolution 
and argues that the Stolypin Reforms in the 
decade following the Revolution of 1905 
did not have time to accomplish for Russia 
what the Enclosures did for England. Much 
of Russia entered the Soviet period with a 
communal system of land tenure that retard- 
ed the transformation of the peasantry into 
modern farmers. Soviet policy dating from 
the day after the storming of the Winter 
Palace through Stalin's death (with perhaps 
a brief interlude during the New Economic 
Policy of the 1920s) emphasized appropria- 
tion of agricultural output rather than pro- 
duction. Medvedev shows the resulting pov- 
erty of much of the rural population and of 
the rest of the country as well. In extreme 

years there was famine (1921,1932-33, and 
1946-47) and in better years a deterioration 
in diet and rural standards of living. The 
potato, which we think of as traditionally 
the basis of the Russian peasant's diet, be- 
came even more so as it replaced grain. 
Goats (the Stalin cow) were important for 
ma l  families because their heads were not 
taxed and their milk could not be processed 
by state dairies. Medvedev relates how the 
ravages of collectivization were compound- 
ed by the horrors of war. Women in rural 
areas replaced not only conscripted tractor 
drivers but also conscripted fuel and draft 
animals. 

The early part of Medvedev's story is 
fascinating but less intellectually challenging 
than his later account of the dull Brezhnev 
years. There are few mysteries as to why 
Soviet agriculture performed poorly under 
Lenin's and Stalin's stewardship, but Brezh- 
nev reversed the flow of resources and began 
pumping investment into the sector. 
Throughout much of his tenure, agriculture 
received about 30% of all investment in the 
economy. Output improved, but at very 
high cost, and in the mid-1970s even this 
expensive growth slowed down. Brezhnev 
passed to his heirs an agriculture very costly 
both in rubles and in dollars that still does 
not offer animal products in the quality and 
quantities that consumers demand. 

Medvedev shows us subsector by subsec- 
tor how money was spent to relatively little 
effect. Distortions in input markets and poor 
incentives became extremely costly with 
Brezhnev's decision to invest in agriculture. 
Medvedev fears that some of the high costs 
are passed on to future generations through 
environmental degradation: erosion, gully- 
ing, and deterioration of soil and water 
quality. 

Problems with agriculture now are acute 
both on the supply side and on the demand 
side. Costs of production are significantly 
higher than those of major world traders; 
the continued protection of Soviet produc- 
ers is costly to their society. Severely distort- 
ed retail prices lead consumers to seek quan- 
tities of meat, dairy products, fruits, and 
vegetables that will not be available even if 
very optimistic production targets are met. 

Medvedev outlines the choices Gorbachev 
has in agriculture. He wisely refrains from 
speculating much on how far the fragile 
reform effort will be pushed or how success- 
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Publishers 

ANNOUNCING 

SPECIAL 
AD SECTION 

FOR 
BOOKSELLERS 
SCIENCE subscribers, the elite of the 
nation's scientists, are known to be 
frequent purchasers of books. 

Booksellers now can reach the 
magazine's full 153,000 circulation in 
the special BOOKSTORE section, 
when the readers are most receptive. 

BOOKSTORE is comprised of six 
vertical-sixth-page ads in the prime 
position opposite the leading book 
reviews. It thus provides access to 
the full SCIENCE circulation in a prime 
ad spot at a cost below run-of-book. 
The first issue with BOOKSTORE is 
3 June 1988, closing 6 May 1988. 

BOOKSTORE provides direct 
ordering, either through the SCIENCE 
Reader Response Card or the 
publisher's 800 number. 

Contact the New York office 
(21 2) 730-1 050 for full details. 
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