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Caffeine stimulates the 
cell cycle 

C AFFEINE induces cells that are 
arrested in the S phase of their 
cell cycle (a phase for replicating 

DNA) into a mitotic phase (page 
1264). It causes premature chromo- 
some condensation, the breakdown of 
the nuclear envelope, the "rounding 
up" of the cell, and synthesis of mitosis- 
specific phosphoproteins; these are all 
events associated with cell division that 
typically do not occur in cells until S 
hase is completed. Schle el and Pardee 

kund that caffeine e 8 ects occurred 
within a few hours. First, DNA synthe- 
sis had to be strongly suppressed. Then, 
upon exposure, mammalian cells in cul- 
ture began synthesizing new proteins 
needed for mitotic events. (The RNA 
needed for mitosis had already accumu- 
lated in the cell during the S-phase 
arrest.) Caffeine either induces transla- 
tion of this mitosis-related RNA into 
protein or stabilizes its protein prod- 
ucts. Caffeine's effectiveness in uncou- 
pling mitotic events of the cell cycle 
from the normal completion of DNA 
replication makes it a valuable reagent 
for studying biochemical events that 
stimulate mtosis in cells. 

Pertussis vaccine 

T HE vaccine for whooping cough, 
while effective, can sometimes 
produce harmful side effects 

(page 1258). One component that ap- 
parently contributes to both the vac- 
cine's protective and negative effects is 
the pertussis toxin. If, through genetic 
and molecular manipulations, the pro- 
tective and toxic properties of the toxin 
could be separated, a safer vaccine 
might be developed. To this end, Locht 
and Keith have determined the com- 
plete nucleotide sequence of the pertus- 
sis toxin gene, have deduced from it the 
primary amino acid sequence of the 
toxin, and have defined other features 
of the molecular organization of gene 
and protein. Protective regions of the 
molecule can now be mapped and pep- 
tides resembling them synthesized; mu- 
tations can be made that might modify 

the toxin gene and its product so that 
toxic properties would be removed but 
protective ones would remain. 

Distinctive KIT iridium 
anomaly 

I N a long core of clay from a region 
of the Pacific ocean floor east of 
Hawaii where windblown dust 

from Asia and North America was de- 
posited between 33 and 67 million 
years ago, only one peak of the element 
iridium stands out; that is the eak at 
the Cretaceous/Tertiary (WT) g ound- 
ary (page 1225). Detection of excess 
iridium several years ago in clay samples 
from the WT boundary led to the the- 
ory that the mass extinction at the end 
of the Cretaceous period (that included 
the extinction of the dinosaurs) was 
caused by impact of a meteorite. Extra- 
terrestrial dust and meteorites are con- 
sidered to be sources of most of the 
iridium in deep sea cores (with minor 
terrestrial sources being weathering and 
volcanism). Kyte and Wasson measured 
iridium in 149 samples from the core by 
neutron-activation analysis. Iridium 
was 10 to 40 times higher at the KIT 
boundary than at other times, suggest- 
ing that a major accretionary event took 
place at the end of the Cretaceous. 
Apart from this anomaly, iridium entry 
to earth since the Cretaceous has been 
fairly stable. A calculation of the 
amount of iridium expected from peri- 
odic cometary showers yielded a much 
higher iridium value than was found at 
either the WT or the Eocene/Oligocene 
boundary, making unlikely the possibil- 
ity that such showers have been respon- 
sible for periodic extinctions. 

Male=killing spiroplasmas 
cultivated 

T HE females of four s ecies of fruit 
flies, when infecte ~f with spiro- 
plasmas, produce only female 

progeny, because males are killed early 
m embryogenesis (page 1253). The 
spiroplasmas, called sex-ratio organisms 
(SRO's) because they alter the sex ratio 
of progeny fruit flies, are wall-less 

microorganisms that reside in the fe- 
male's hemolymph. SRO's have been 
difficult to study because conditions for 

rowing them outside their Drosophzla 
fosts could not be found Hackett e t  d. 
report the successful establishment of 
SRO's in tissue culture medium supple- 
mented with an insect cell line; eventu- 
ally the spiroplasmas could be cultivated 
in medium without added cells. When 
injected into female flies, cultivated 
spiroplasmas continued to be lethal for 
male progeny. Characteristics of the or- 
ganisms can now be evaluated and their 
effects on the host and her progeny 
analyzed in more detail. In addition, 
similar cell-enriched systems may be 
adapted for growing other fastidious 
organisms. 

Gene deletion in familial 
hypercholesterolemia 

A patient and model rabbits with 
the disease familial hypercholes- 
terolemia (FH) (atherosclerosis 

and elevated serum cholesterol) have 
similar molecular defects in their genes 
for LDL (low density lipoprotein) re- 
ceptors (page 1230). LDL rece tors are 
responsible for transporting c ! olester- 
01-rich LDL into cells. In diseased rab- 
bits and humans having a certain FH 
mutation, the receptors move at greatly 
reduced rates from their sites of synthe- 
sis in the cell to the surface, and most 
never reach the surface. Yamamoto e t  
d. found that alleles (alternative genes) 
for the LDL receptor had a small dele- 
tion (12 bases in the rabbit, 21 to 36 
bases in the patient). This gene region 
codes for a region of the protein that is 
rich in disulfide-bonded cysteines. Al- 
though cysteines were not among the 
amino acids deleted in the rabbit recep- 
tors, disulfide bonding would be im- 
paired if the altered receptors folded 
improperly; cysteines would then be 
available to bond with cysteines of oth- 
er proteins-perhaps a "gatekeeper" 
protein-along the route to the surface. 
Such a mechanism could prevent non- 
functional molecules from becoming 
positioned at the cell surface where 
they might elicit harmful immune re- 
sponses. 
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Global Manufacturing Competition 

T he United States has been experiencing enormous trade deficits, largely due to  
inability to compete in the production of high-quality, low-cost durable goods. The 
situation will not be quickly remedied, but emerging new technology and better 

management practices hold the promise of better days. A crucial determinant in the outcome 
of global competition will be activities occurring in Michigan, the leading manufacturing 
state. 

Until the late 197OYs, a smug arrogance was the dominant mood in the automobile 
industry. To a major degree, the research laboratories of the big three automobile 
manufacturers were merely window dressing. In 1979, when a Japanese engineer described 
at a symposium his painstaking analysis of stresses in the shell of a Honda, he was an object 
of derision. The industry had little contact with universities except to hire some of the 
graduates. The state government's principal actions were to pile taxes and regulations on the 
industry while cutting back support for engineering at the universities. 

The oil crisis, demand for high-quality small cars, and a recession that brought 
Michigan unemployment in 1981 to 1 7  percent had the effect of that of a two-by-four on a 
mule. The state government, industry, universities, and citizens in general recognized the 
need for change as well as to learn some lessons from the Japanese. 

On a recent visit to Ann Arbor and Detroit, I noted evidence of changes that have 
occurred in the intervening years. The state government has provided $70 million for 
construction at the University of Michigan of new buildings for engineering. It has 
substantially increased its support for the engineering faculty and their research. The state is 
assisting in the financing of start-up companies such as those in robotics and machine vision. 

The automobile industry is in the midst of change in the use of electronics, robots, 
machine vision, and new materials, as well as in supplier and employee relations. A new 
Buick-Oldsmobile-Cadillac plant at Hamtramck has 260 robots and many new computer- 
controlled features. To meet the needs for robots of various kinds and for machine vision, a 
large number of new small companies have become active in southeast Michigan. They bring 
an excitement reminiscent of that of an early Silicon Valley. 

Two nonprofit institutes in Ann Arbor have impressive leadership and roles of 
increasing importance. The Environmental Research Institute of Michigan has some of the 
world's best experts in remote sensing. They have produced robots with good shape 
discrimination, devices for very accurate measurements of features of automobiles, and a 
device for inspecting the complete exterior of an automobile for proper trim, taillights, and 
other features. The machine vision is fast, cheap, and capable. They have also developed a 
computer with parallel processing especially suitable for processing the complex data related 
to machine vision. 

The Industrial Technology Institute has activities that include a flexible machining 
group looking at machine tools, sensors, materials handling, and automated design for 
manufacturability. It is a robotic evaluation center. The institute is helping to write the 
specifications for a manufacturing automation protocol. This will provide a common 
computer and control language that will allow robots and other equipment to communicate 
no matter who makes them. 

The University of Michigan has been positioning itself to interact with these institutes 
and with companies large and small. In turn, auto companies now welcome professors and 
their students and permit them to use assembly plants as laboratories. One of the aims at the 
university is to achieve interaction of experts in robotics, machine cognition, machine vision, 
and machine action with experts in computer-aided design of systems involving those 
technologies and new and superior materials. A goal is to develop highly adaptable robots 
with large-scale computing capability and expanded artificial intelligence. 

One can encounter a great deal of enthusiasm and a climate of can-do in Ann Arbor. A 
new culture seems to be evolving there. If the rate of evolution continues, something will be 
created that will have impact beyond Michigan.-P~r~rr  H.  ABELSON 

Advertising correspondence should be sent to Tenth Floor, 
1515 Broadway, NY 10036. Telephone 21 2-730-1050. 
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ric defending the SSC. If the AAU has 
drawn up such a list and compared it to the 
benefits of committing the same $1 billion 
per pear to, say, 100 new university-govern- 
ment-industry centers, paying full overhead, 
revitalizing science education from first 
grade to graduate school, and so forth, it has 
surely kept it secret. If not, such rhetorical 
claims mislead both the public and the engi- 
neering and science comkunitv on the most " 
important policy issue of our time-"science 
m engineering." The Department of De- 
fense iecently-received some 900 proposals 
for a total of $7  billion in its University 
Research Initiative program. And by some 
unbelievable value structure, only $75 mil- 
lion is allocated to this program by the same 
nation that wants to put $1 billion into the 
SSC. Most incredible of all, the victims of 
this discrimination have not learned that 
thep can stop it with a few hundred well- 
placed letters to Congress. An AAU spokes- 
person also is quoted indirectly as saying 
that the "nation will need more, not fewer, 
Ph.D.'s." Agreed. How will the SSC con- 
tribute to this need? By sidetracking even 
more Ph.D.'s into the societally irrelevant 
SSC. Are scientists not citizens, and have 
thep no responsibility to help reduce the 
budget deficit in their own area? A minimal 
contribution must surely be to shelve the 
SSC until appropriate international arrange- 
ments can be made to advance the field 
collectively. Without such a policy posture, 
which I believe has the support not only of 
the vast majority of most other scientists but 
of the physics community itself ( l ) ,  no 
American scientist can com~lain about anv 
cuts in any of our programsAwhich save lesi 
than the SSC cost. 

RUSTUM ROY 
Materials Research Laboratory) 
Pennsylvania State University, 

University Park) PA 16802 
- 
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Ewatum: In the article "Bloch repares NSF for lean 
years" by John Walsh (News & comment, 25 Apr., p. 
440), the labels for "Coordinated research" and "Large 
projects" were inadvertently reversed in a chart de icting 
the breakdown of the fiscal year 1986 National lcience 
Foundation budget. Coordinated research accounts for 
14% of total research, and large projects account for 
20%. A corrected chart is shown below. 

projects 
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A R R A Y  P R O C E S S O R S  I 

can routinely port to the 
MP32:bQrhmacb 

the P- Bo- 
and the staying w e r  
dthe MP32-from 
the leader in accessi- 

MP32 with one com- Each placasm h- sentative, or contact 
pa-P-9 ;tmesanl&MPUSPS Floatbng Point systems, 
hrsterrrurtiates~rrp: 
just a plug-in away. 

Each MP32 oom- 
p m p o c e s s o r i s  
afully-k 

Call 1-800-635-0938. 



Are you concentrating or desalting samples 
containing plasmid DNA, restriction 
fragments, viruses, bacteria, proteins, or 
enzymes? 
Are you purifying microvolumes of biological 
fluids, cell culture media, or fermentation broths? 

Now you can do it easier than ever 
before-with high recovery and low 
biological loss-using the Centricon 
Disposable Microconcentrator. There's 
nothing else like it. 

Centricon yields 25-50p1 concentrate from a 
2ml sample by only a 30 to 60 minute spin 
in a fixed-angle centrifuge. That's all you 
need: no special equipment, no awkward 
procedures, no apparatus to clean up. 
Centricon is fast, simple, efficient. 

Call the Toll-Free Hotline: 
800-343-1397 Talk directly to our 
techrucal specialist about your application. 
Ask about our Applications Monographs, 
our Applications Source File, and our 
Microseparation Catalog. (In Massachusetts 
or internationally: 61 7-777-3622.) 

ACTUAL SIZE  

a GRAGE company 
17 Cherry Hill Drive, Danvers, MA 01923 
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At last, software that solves your 
mathematical problems symbolically. 

in ~rtificial intelligence, MACSYMA 
has been continuously developed 
and enhanced since 1969. 

But for all its sophistication, you 
can put MACSYMA to work on com- 
puters ranging from workstations 
to mainframes. Without previous 
programming experience. In 
fact, you can interact with it in an 
almost conversational way while 
you use it to explore problems in 
basic or advanced mathematics that 
you couldn't begin to approach 
using a pencil, chalk or numerical 
software. This comprehensive pro- 
gram can then generate FORTRAN 
code from derived MACSYMA ex- 
pressions and answers. 

3 weeks vs. 10 seconds. 

For example, an engineer work- 
ing for a major aerospace company 
was stopped by an integral dealing 
with turbulence and boundary lay- 
ers. Pencil and paper in hand, he had 
been looking at: 

for more than three weeks. He always 
arrived at a different solution, never 
knowing which was the right one. 

Less than 10 seconds after enter- 
ing the problem into the computer, 
MACSYMA gave him the correct 
answer. Not just numerically, but in 
symbolic terms that gave him real 
insight into the physical nature of 
the problem. 

What MACSYMA can do. 
For you. 

MACSYMA arms !,oil with hiln- 
dreds of practical ancl real-\vorld 
applications. It can. 

110 algebra, trigonornett-) 
and calculus 

Provide standarcl numerical 
techniques 
<;encrate FORTIWN output from 
MA<:SYMA expressions 

Simplifi: hctor  or expand 
expressions 

Solve equations analytically 
or numerically 

Expand fi~nctions in 'Ciylor or 
1,aurent series 

<:ompute Fourier and I.aplace 
transforms 

Manipulate matrices and tensors 

Plot functions in 2 or 3 dimensions 

Much, much more 
Throughoi~t the worlcl, thou- 

sands of scientists, engineers and 
mathematicians are using MA<:SYMA 
in such diversified applications as 
electronics, structural engineering, 
CAD, acoustics, plasma physics, 
antenna theory, VISI circuit design, 
control theory, numerical analysis. 
fluid mechanics, genetic studies. ship 
hull design, maximum likelihood 
estimation, ballistic missile defense 
systems design, underwater shock 
wave analysis, helicopter blade 
motion studies, and atomic scatter- 

ing cross section analysis. And the 
range ot  use is exp:mding every day 

Easy computer algebra 
starts here. 

hiA(:S\'MA is a\.ailnble right 
no\v from Symholics.l" the Icadcr in 
S)~mlx)lic processing. For ;i complete 
kit including a full capabilities bro- 
chure, just clip and mail the coupon 
or call 1-800-MACSYMA. In Mass., 
Alaska & Hawaii only call (617) 
577-7500. 

MACSY MA" 
The most comprehensive 
software approach to 
symbolic mathematical 
computations. 

symbolics 
Your next step in computing."' 

Symbolics, Inc. Dept. M-SI1 1 
11 Cambridge Center 

I Cambridge, MA 02142 1 
I I 

I ( ' I '  
41dtc /,Ip I 

1 ~ l ~ I ~ ~ > l l ~ , , , ~  I>Y~C,I.,<,,, 
hlA(:SYMA 1s available to colleges and 

I 
1 ~lniversities at special rates 1 
L I I I I I - I I = I I d  
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Seragen, Inc. 
54 Clayton Street 
Boston, MA 02122 
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When there's only one chance 
there3 only one choice: 

For the first time in 4.5 billion years, 
mankind is finally ready to tackle the 
mysteries of Halley's Comet. 

Some of the most significant data, such 
as the actual chemical composition of 
the comet's tail, will lead to a better 
understanding of the origins of our sdar 
system. MASSCOMP is providing 
computer technology to better equip 
scientists as they unlock these secrets. 

An MC5500 Micro Supercomputer has 
been working since late 1985 as the 
heart of real-time analysis to examine the 
distribution of solar and cometary particles 
and how they mix to produce the tail. 

Thanks to MASSCOMP's real-time version 
of the UNlX operating system (RTU)" 

MASSCOMP multiprocessing and real-time transparent technology, the 

MAXIMUM CW PERFORMANCE 
10 MIPS 
l2LNlDK Whetstoneskecond 
BMllops 
4 C W s  

WPERIM MTA IWIUIWIM U#UIUTIES 
One million samples per second 
Multiple fast busses 
High data UlrouQhpuI 
Real-time MIX" operating system 

OurmAnDlne SYSTEM W R E S  
t mulliprocesvng W performance 

Industry standards 
Graphics family 
H i i  reI'i&~50,m 
Lm cost: 

- 

Johnstone plasma ~nalyzer experiment 
presented criiical data to the entire 
scientii world. In real-time, data from 
the plasma analysis is separated by the 
first CPU from the stream of telemetry 
and stored on disk. The second CPU 
concurrently calculates plasma moments, 
yielding information about average 
particle size, temperature and three 
dimensional velocity. 

Wriie for your FREE copy of MASSCOMP's 
HALLEY'S COMET APPLICATION NmES. 

When there's only one chance for success, 
you need all the supercomputing pawer you 
can get. MASSCOMP 

One lbchndogy Park, Westford. MA 01886 (617)692-6200 

800-451-1824 
MASSCOMP and ATU am trademarks at Me MssPachusells CanpAer Corporation. UNlX is a trademark d AlXf Beti Laboratories 
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How t~ 
The Queue Mouse integrated bioreactor system 

for fermentation and cell culture. 

If you can type your name, you can 
operate the only system ever 
developed for both fermentation 
and cell culture. Control and monitor 
up to 21 individual variables. 
Even send the data to a printer or 
another computer. 

Sensitive, precise and easy to use, 
the Mouse gives you the accurate 
control and constant monitoring to 
optimize product yield. And it's 
expandable with the addition of other 
parameterlmonitor control options. 
The user-friendly Mouse. 
The Mouse's internal software is 
pre-programmed and ready to run. 
All commands are simple and direct 
-no computer language required. 
Its benchtop mainframe features a 
high-resolution video display that 

lets you scan complete bioreactor 
performance. 

From prokaryotic fermentation 
to eukaryotic cell culture. In batch, 
fed batch, or continuous culture 
applications In hollow fiber, 
mechanically agitated or airlift 
bioreactors. If you grow cells or 

I microorganisms to produce a 
product, the Queue Mouse will be 
at home in your lab. 

For a literature portfolio, or to 
arrange a demonstration of the 
remarkable Mouse, call us toll-free 
at 1-800-334-7070. 

The Mouse" zs a benchtop rnaznfranzr zvzth 
bulk-zn cornputel: rzdro d ~ ~ p l ~ ~ y  and Q u e u e  Queue@ Systems. Inc Box 1901 Parkersburg WV 26102 
keyboard Computer pnnter also arazlrzble 1-800-334-7070 In wv 304-464-5400 Telex 869424 
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SPSS" Graphics gives you great gm~a%pr-iona) Wtmty displays E m =  
lookingnumbersforagreatlittle ~ ~ = d ~ ~ $ ~ ~ $ U ~ ~ ~ o m  

number: less than $9,999. and IW~US e fe~urctute, data withat ~eavitsg the 
What do you call a menu-dr~ven product that takes mW. Or Irw a n  e r d a t a  dimt& fcom 
data, aggregates it, manipulates ~t ,  and turns it SPSS-XT"-the Informatian Anatysis System @at$ 
into presentation-quality charts, graphs and maps? k n s m i ~  thw@nds of fE%@*b@ism anal*~ 
We call it SPSS Graphics, the most powerful. for newly 20 pars. 
affordable color graphics package of its k~nd. Currently avaiWfe fur IBM CMS and DEC 

Among its many features, SPSS Graphlcs VAX amputem SF$$ \Gtaphia is isCompah!Se 
gives you access to over 30 bas~c displays. with a wide variety uf W i .  fnpt e m  tl& entered 
including pie, bar, line and area charts. You can fm many pcquku bnninals, incfugiii-the IBM 
combine any number of Images Into a s~ngle dis- PC. Ancf W b@dwW@d tO B hogt gf p m l  
play. Or change any element of a chart to create CRTs, d i i  makers md PC3, 
a custom display. High impad g ~ ~ ~ .  Irttedue, Bf-m 

SPSS Graphics also provides two- and -& p b .  ff puti like to ~ e e  how 
three-d~mensional maps of all states, countres attl*;ilGtlveWS Gwh~cs ?.!an be, mil ur ~~rit@tF@ 

CaWac! S F S  lnc. cuuer!ting a v ~ r l y  on your u m p u b ~  F X  and SPSS Graphics are imdma-b of SPSS k. tor its p r o p a l r y  annpukr &lwuu IEUCYS. 0STrSO.nd lbY PC 
m h o d a n w l u o ( ~ B u e n e u L l a c h i n a ~ . V N a n t k r o V N H a n t n a m a k , o f D q i W E q u ~ R i m c ~ s a m d m u k o t P r i n w C o n p u R r k w . C o D y r i p M ~  I-. 
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SCIENCE'SCOPE" 

Twenty years ago on June 1, Surveyor 1 made the first soft landing on the moon, giving scientists their 
first close-up look of the lunar surface and blazing a trail for the manned Apollo missions three years 
later. The th;ee-legged spacecraft, built by ~u~h ' s  Aircraft Company, landkd one second aheadof the 
originally predicted time and just nine miles from the predicted target point after traveling 240,000 miles. 
In the following eight months, Surveyor televised 11,150 pictures, photographed the solar corona of the 
setting sun, made a color composite photo of the lunar surface, and measured the hardness of the lunar 
surface. By January 1968, four other Surveyors had made soft landings on the moon. They provided 
detailed scientific information about the physical and chemical character of lunar materials and added 
immeasurably to the understanding of the physical processes that shape the moon's surface. 

Building blocks for what will become an electronics factory of the future are being set in place at Hughes 
to cut costs in manufacturing airborne radars and other avionics programs. Lasers, fiber optics, remote 
fiber fluorometry, and advanced optics play a part in an Industrial Modernization Incentive Program 
(IMIP) contract awarded by the U.S. Navy with Air Force participation. IMIP is a share-the-savings 
concept to reduce costs of the F-14, F-15, and F/A-18 Hornet Strike Fighter radar programs by more than 
$10 million, while improving the quality and reliability of the systems. Three projects employing new 
manufacturing technology focus on solder joint inspection, metal fabrication inspection, and continuous 
chemical analysis of solutions used in electroplating printed wiring boards. 

Military commanders at separate headquarters can share up-to-the-minute information, thanks to a new 
automated message processing system for Command and Control Information Systems (CCIS). The 
system, developed by ~u~hes,-handles a wide range of formatted and unformatted messages as specified 
in the Joint USINAT0 military reporting system. It will dramatically lessen the time needed to update 
planning, intelligence, and force status information in command and control systems. The system can 
receive messages over a variety of digital links. Messages can be drawn automatically from complex 
relational databases, or be used to update information automatically. Information can be displayed on 
screens in a variety of formats, and be modified by commanders. 

An advanced binocular system turns night into day for military pilots flying nap-of-the-earth missions in 
helicopters. The Aviator's Night Vision Imaging System (ANVIS) is a helmet-mounted binocular that 
intensifies nighttime scenes illuminated only by faint moonlight or starlight. It uses advanced optics and 
molded mechanical components to offer high performance in a rugged, lightweight package. The optical 
system incorporates precision aspheric elements to provide high resolution and reduced complexity. 
Molded mechanical parts employ high-strength anti-friction plastics for smooth mechanical operation. 
Hughes Optical Products, a Hughes subsidiary, builds ANVIS for the U.S. Army. 

An ultramodern facility spanning 175 million square feet is the showcase where outstanding Hughes 
engineering combines advanced manufacturing techniques and production processes. Our complex is 
complete, so we're looking for experienced and graduating engineers to work on such programs as 
infrared thermal imaging systems, laser rangefinders and designators, artificial intelligence, signal 
processing, VLSI, component qualification, hybrid microcircuitry, and focal planes. Send your resume to 
Hughes Electro-Optical and Data Systems Group, Professional Employment, PO. Box 913, E8lG101, 
Dept. S2, El Segundo, CA 90245. Equal opportunity employer. U.S. citizenship required. 

For more information write to: RO. Box 45068, Los Angeles, CA 90045-0068 

0 1986 Hughes Aircraft Company 

Subsidiary of GM Hughes Electronics 



Accut ranTM 

NwV disposable incubation trays 
For use in "western" 

blot assays (e.g. HTLV-Ill 
testing) sss -k Non-protein binding 
surface 

300 ~1 minimum sam- 
ple volume "e Standard microtitra- 
tion format 

Accommodates 
3-5 mm width strips 

The Accutran dispos- 

6 S t  
able tray is an invaluable 
tool for protein immuno- 
transfer testing and 
other assays based on 
the "western" blot tech- 

C nique. Its unique design 
makes it ideal for testing individual strips of nitrocellu- 
lose, and eliminates the risk of crosscontamination. 
Incubation, washing and developing can be performed 
without removing the test strip from the channel, re- 
ducing the exposure of lab personnel to samples and 
reagents. The Accutran Aspirator43 accessory can 
be used to remove serum, wash solutions and other 
reagents from the tray without interfering with the 
test strips. Call or send for more information. 

Schleicher SL Schuell 
Keene, New Hampshire 03431 

See us at ASBC Booth #: F4 F6 (800) 245-4024. (603) 352-3810 

ume NO. iu/ on neaaers m c e  Gars 

take8 only fhm minutes. 
Every fsrtum of ths mi-Dry  is dslrlgAed fw srsr III- Yw 
cmswtbaenUm~dtbeeonQlweratdlthu#,tlroughtbeekaracrylic 
IR#jrO(d d#IRbar. TIW strrlght-tlnwgbvapwpath -ths thmt in tks industry- 
provldss maxlrnum effkkmy. 

i Chedrthw#,fsrtureS: 
I Built-in v m n  pmp draww ptlb out for easy ma-. 
I = C a b l l i a t o p I l l t s I l p t o ~ ~ p a l t s .  

18 convbaknt, fmnt-fadag prb. 
Rotatrbls ~ n l d d d  acwmROdlltl#I tllfbmta flasks with dafltm. 
C b m  -60°C or -fiO°C  mum kvr condenssr twRperatulas. 

To~outbowtheMud .o tyernds l i ve r~~#s~ngpr fonmmfor  
k~,  CALL TOLL FREE 1800-251-1531 (EX- MY Wb). 

See us at ASBC-E!ooth D-18 

\I\ 1- SYSTEMS - 
w -  - I 

I 

P' 

J"""-+-_,-*- 
flrS Systems, Inc. P.O. Box 158 Stone Ridge, NY 124844158 
(914) 687-7884 TWX-610-2474647 
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THE SOURCE 
FOR LIPOXYGENASE PRODUCTS 
FOR CYCLOOXYGENASE PRODUCTS 
FOR SYNTHETIC AGONISTS AND 

ANTAGONISTS 
FOR LIPOXYGENASE INHIBITORS 
FOR OMEGA-3 FATIY ACIDS AND 

METABOLITES 
FOR PAF, ANALOGS AND ANTAGONISTS 
FOR LEUKOTRIENE RIA KITS* 
FOR RADIO AND STABLE ISOTOPE 

LABELED COMPOUNDS* 
*avarlable soon 

BIOMOL specializes in the production of natural and 
synthetic eicosanoids. 

We are also expanding our operations in the areas of 
neuro-active compounds, vitamin metabolites, glycosidase 
inh~bitors, lipids, oligosaccharides and other bioactive 
compounds 

To find out more about our products and capabilities 
please call or write: 

BIOMOL Bzomolecules for research 

Biomol Research Laboratories, Inc. 
P.O. Box 13247, Philadelphia, PA 19101, (21 5) 874-1433 

Outside North America please contact: 
PAESEL GmbH & Co. Borsigallee 6 6000 Frankfurt 63 FRG 

(069) 422097-98 Telex 4 13202 paesl d 
Telephone (718) 544-9534 Cirde No. 125 on Readers' Service Card 

See us at ASBC Booth # C5-C7 Circle No. 103 on Readers' Service Card 

SCIENCE, ARMS CONTROL, AND 
NATIONAL SECURITY FELLOWSHIPS 

AAAS Invites Applications 
The American Association for the Advancement of Science invites 

applications for two Science, Arms Control, and National Security Fellow- 
ships. Fellows will select a term of either 8 months or 1 year to begin on 
January 1, 1987. 

The Fellowship program will provide a unique opportunity for out- 
standing postdoctoral to mid-career scientists and engineers to participate 
directly in the policy-making process in the area of arms control and 
national security. Fellows will work in appropriate executive branch 
agencies of the federal government, congressional committees or support 
agencies, or nonprofit institutions in Washington, DC. 

The AAAS will guide the placement process, provide an informative 
orientation program, and coordinate frequent seminars on a variety of 
topics related to arms control and national security. 

The 1987 Science, Arms Control, and National Security Fellows will 
receive a stipend of up to $30,000 ($20,000 for an 8 month term) and a 
nominal relocation and travel allowance. Applications are invited from 
candidates in any area of the physical, biological, or behavioral sciences; 
science-related professions; or engineering. Minority and handicapped 
candidates are especially encouraged to apply. 

For application requirements and additional information, contact: 

Dr. W. Thomas Wander. Senior Program Associate 
Science. Arms Control, and National Security Fellowships 

American Association for the Advancement of Science 
1333 H Street, NW, Washington, DC 20005 

THE DEADLINE FOR THE RECEIPT OF ALL APPLICATION MATERIALS IS 
JUNE 30, 1986. 

WHEN YOU THINK) 1 MICROMANIP DN.. . 
I n~dK 

. 1- 
MEDICAL 
SYSTFMQ 

N&J you can mount manipulators onto your lnvenea mlm- 

scope. Eliminate sta~ 
micromanipulation. 
Look to Medical Svslcllla W J ~ ~ . .  . .for all vour rnicrommllpu 

.,.,"," 

lity for ge clutter 

a,,, Pam 

while enhai ncing stabi 

lator need 

For mom if 

Send mom 

Name- 

e microma lnfonnatki 

Address - 
City - 
. Phone 

L i p -  

- 

PLAZA ROAD, GREENVALE, NEW YORK 11548 516-621-9190 i 
. --3: 645031 MEDSYSTEMS OUTSfDE N.Y. STATE 800-654-5406 , 

L I - - I I I I I I - . l - I I I I I I I I - I J  
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ncutray 25-Chann 
ation Tray and As1 

1 
4 C-k 
wd.ie/t- 
5@ - Accommodates test stnps t (1 x 140 mm 
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MULTI-SAMPLEILARGE VOLUME 

200 YlAL SPEED VAC 
FOR RESEARCH AND CLINICAL LAB 

Applies both vacuum and 

Virtually 100% 
centrifugal force to hold 
solids while evaporating 

solids recovery solvent. Proven over years of 
No bumping or reliable service. Complete 
foaming losses *, line of accessories includes 

Handles oversize vacuum, traps to - 90"C, 
containers heating, switchover-to- 

vacuum pump system, and 
Special microplate extensive rotor library 
rotor including our speclal 

8-Microdate Rotor. For 
complete details and 
ordering information, 

call or write: 

IC200H Speed 
minophen. p n  - 
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)staglandins, 
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antibodies, co 
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INSTRUMENTS, INC. 
110-103 Bi-County Blvd., Farmingdale, NY 11 735 (516) 249-4600 
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NIH PROGRAM FOR 
DEVELOPING TREATMENTS FOR 
ACQUIRED IMMUNODEFICIENCY 

SYNDROME 

The National Cancer Institute and the National Insti- 
tute of Allergy and Infectious Diseases of the Nation- 
al lnstitutes of Health, Bethesda, MD, have jointly 
organized an AlDS Drug Selection Committee to  
review and facilitate the development (testing) of 
possible treatments for AIDS. This committee is con- 
stituted to  review suggestions submitted for treat- 
ment of AIDS patients and, in certain cases, to  recom- 
mend appropriate pre-clinical and clinical research or 
further development. Interested parties who have 
synthetic or natural substances known to  inhibit the 
growth of the retrovirus known to  cause AIDS, or 
which may preserve or augment the immune status 
of infected persons, are encouraged to  share this 
information. The committee will hold information of 
a proprietary nature in the strictest confidence. De- 
tailed proposals should contain the following infor- 
mation: 

1. The precise nature and composition of the 
substance or, if proprietary, a willingness to 
reveal that information to a closed session of 
the AlDS Drug Selection Committee. 

2. Data regarding the substance's or substances' 
known biological, chemical, physical or phys- 
iological properties. 

3. Data regarding the in vitro activity of the 
substance or substances such as to  suggest 
that it might be active against the virus associ- 
ated with AIDS, or function as an immuno- 
modulator. 

4. Data from animal studies, if any, indicating its 
safety, tolerance, and efficacy in conditions 
possessing some similarities to  AIDS. 

5. Data from human studies, if any, indicating its 
safety and tolerance. 

6. A statement of willingness, if any, by an 
organization to  supply material or to cooper- 
ate in the preparation of adequate amounts 
of material for study purposes. 

Proposals should be submitted in writing to: 

Eddie Reed, M.D. 
Executive Secretary 
AlDS Drug Selection Committee 
Bldg. 31, Room 3A49 
9000 Rockville Pike 
National lnstitutes of Health 
Bethesda, MD 20892 

Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

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

Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 

each reference 

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

RT-11, TSX-PIUS, RSX-11, P/OS . . . . . . 

VAX/VMS (native mode) . . . . . . . . . . . . 
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AccutranTM 
Membrane Strip Cutter - 

P 

Cuts preclse, uniform strips in 3.4 or 5 mm widths, 
depending on model 

S~multaneous cutting of 40-65 strips from sheets 
as large as 20 x 25 cm 

Onehalf Inch uncut sectlon along top edge of cut 
sheet facilitates handling of membrane strlps. 

The Accutran cutter is a precision instrument d e  
signed to s~multaneously cut as many as 65 3 mm 
strlps from one 20 cm w~de membrane sheet w~ th  
absolute cutting uniformity-mak~ng use of very nar- 
row strlps for multlple western blot ~mmuno-assays a 
matter of routlne Call or send for more ~nformat~on 

Schlleicher SL Schuell 
Keene. New Hampsh~re 03431 

See us at ASBC Booth #: F4 F6 (800) 2454024 (603) 352-3810 
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+P'- ""., $&z z ACADEMIC RESEARCH ENHANCEMENT 
Ok ,Ep!!+ 

AWARD 
Academic Research Enhancement Awards (AREAS) provide funding for feasibility studies, pilot studies 

and other small-scale research projects. Awards are made in amounts of up to $50,000 in direct costs (plus 
applicable indirect costs) for per~ods not to exceed 24 months. 
Eligibilify Requirements 
1. Applicant Institutions 

(a) Must be a domestic institution offering baccalaureate or advanced degrees in the sciences related to 
health 

(b) ~zeieceived an NIH Biomedical Research Grant (BRSG) in no more than three of the six fiscal years 
from FY 1981 through FY 1986. 

2. Applicant Principal Investigators 
(a) Must not have active research grant support (including an AREA) from either NIH or the Alcohol. Drug 

Abuse and Mental Health Administration (ADAMHA) at the applicant institution at the time of award of 
an AREA grant. 

(b) May not submit a regular NIH or ADAMHA research grant application for essentially the same project 
as a ~endina AREA aoolication. 

(c) Are expectedto condudt the m a j o i i  of their research at their own institution. although limited access 
to speclal faclllties or eaui~ment at another institution is ~ermitted. 

(d) May not be awarded more than one AREA grant. 
' 

Award Criteria 
Funding decisions are based on the research project's scientific merit and relevance to NIH programs. 

and the ~nstitution's contribution to the undergraduate DreDaration of doctoral-level health orofesslonals. 
Among projects of essentially equivalent scientfic merit and program relevance, preference will be given to 
those submitted by institutions that have granted baccalaureate degrees to 25 or more individuals who, 
during the period 1977-1986, obtained academic or professional doctoral degrees in the health related 
sciences. 

APPLICATION RECEIPT DATE 
September 22, 1986 

Anticipated Number of Awards: Up to 75 grants 

For information and application materials, contact: 
Ollice of Grant Inquiries 
Division of Research Grants 
National Institutes of Health 
Westwood Building, Room 449 
Cethesda, Maryland 20892 
(301) 446-7441 

\ P U B L I C A ~  
QUALITY 

CHARTS AND 
GRAPHS 

from your IBM PC, XT, AT 
and HP or compatible plotter 

SINUSOIDAL STIMULATION - 120 
# e loo - 
u 80 

I 
W 60 

a 40 - 
$ 20 

s 0 
0 1 2 3 4 5 6  

STIUlLATION FREOUENCI 

SIGMA M'software 
Error Bars Smooth lines, 

Clean diagonals Movable 
Labels Log and Semi-log scales 

and more. . . 
Load data from Keyboard or disk, 
any ASCII or DIF file (including 
LOTUS 1 2 3 )  
This and other new microcomputer 
tools for the scientist. Call or write 
for our FREE catalog. 

JANDEL SCIENTIFIC 
2 6 5 6  Bridgeway, Sausalito, CA 9 4 9 6 5  

800-874-1888  (outside CA) 
415-331-3022  (inside CA) 
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RESIDENT RESEARCH 
ASSOCIATESHIPS 

TENABLE AT THE 

US Army Armament Research and Development Center 
LOCATED AT DOVER, NEW JERSEY 

AND THE 

Ballistic Research Laboratory 
and 

US Army Chemical Research and Development Center 
LOCATED AT ABERDEEN PROVING GROUND, MARYLAND 

These NRC - Department of the Army Research Associateships are awards which 
provide opportunities for research on problems of individual choice to scientists and 
engineers of unusual ability and promise. Programs are open to U.S. citizens only. 
Awards are on a competitive basis. Initial awards are for one year with the possibility 
of renewal. 

The National Research Council is accepting applications for its ,1986 Resident 
Associateships that will provide opportunltles for postdoctoral and senlor scientists to 
conduct experimental and theoretical research in the areas of:  

ATMOSPHERIC PHYSICS ENZYMATIC RESEARCH 

ORGANIC CHEMISTRY 

PHYSICAL CHEMISTRY 

SURFACE AND COLLOID 
CHEMISTRY 

FLUID MECHANICS 

LASER SPECTROSCOPY 

ARTIFICIAL INTELLIGENCE 
b CONTROL 

SPECTRAL ANALYSIS 

RAPID-SOLIDIFICATION 
TECHNOLOGY 

AUTOMATED TARGET 
RECOGNITION 

MOLECULAR PHYSICS NONLINEAR BEHAVIOR OF 
METALLIC MATERIALS 

CHEMICAL SYNTHESIS 
STRUCTURAL b MATERIAL 

ELASTIC-PLASTIC STRAIN SCIENCES - - .-- 

b INTERNAL STRESS 
APPLIED MATHEMATICS 

PROBABILITY THEORY b 
STOCHASTIC PROCESSES PHYSICS 

COMPUTATIONAL AERODYNAMICS COMBUSTION RESEARCH 

DEADLINES: 

Applications must be postmarked on or before August 15, 1986. Supporting 
documents must be receiyed by September 1, 1986. Awards will be announced 
in early November 1986. 

FOR INFORMATION, WRITE TO: 

Plenum: Breaking 
down the barriers 
VIRUSES, IMMUNITY, 
AND IMMUNO- 
DEFICIENCY 
edited by Andor Szentivangi and 
Herman Friedman 
This volume brings together note- 
worthy research on current topics in 
the field: 

cellular and humoral immune 
mechanisms in viral resistance 
specific viral infections and im- 
munity 
tumor virus infections and im- 
mune responses 
mechanisms of virus associated 
immunoderegulation 
immune restoration in virus infec- 
tions 

A volume in the University of South 
Florida International Biomedical 
Symposia Series. 
0-306-42235-2/proceedings/358 pp. 
+ index/ill./ 1986/$55.00 

IMMUNOLOGICAL 
APPROACHES TO 
CONTRACEPTION AND 
PROMOTION OF 
FERTILITY 
edited by G. P. Talwar 
A volume in the series Reproductive 
Biology. 
0-306-42274-3/proceedings/414 pp. 
+ index/i11./1986/$62.50 

IMMUNOLOGY OF 
RHEUMATIC DISEASES 
edited by Sudhir Gupta and 
Norman Tala1 

Active areas of research-basic 
mechanisms, autoimmunity, classical 
concepts of rheumatic disease, patho- 
genetic mechanisms, and 
therapy-are discussed in this 
volume, a valuable reference for 
both investigators and practicing 
clinicians. 
0-306-41987-4/836 pp./ill./December 
1985/$89.50 

Forthcoming . . . 
THE 
RETICULOENDOTHELIAL 
SYSTEM 
A Comprehensive Treatise 
Volume 9 
Hypersensitivity 
edited by S. Michael Phillips and 
Mario R.  Escobar 
0-306-42305-7/approx. 475 pp./ill./ 
1986 

Plenum Publishing Corporation 
233 Spring Street 
NYC, NY 10013 [i&kiii] PUBLISHING CORPORdTlOlu 

Circle No. 14 on Readers' Service Card 







Advertisement 

NEW PRODUCT NEWS FROM HOEFER 

Hoefer's new incubation units minimize reagent costs 
Ib its line of vertical slab units and trans- 
fer units in both standard- and small-gel 
formats, Hoefer ScientltSc has added stan- 
dard- and small-size incubation units for 
use with Western, Northern and Southern 
blots. These new units are designed ro 
make membrane incubation as trouble- 
free as possible and to use minimal 
amounts of costly reagents. 

Hoefer's PR 200 Deca-Probe" is a 
ten-chamber microincubator for standard- 
sue membranes (15 x 15 cm). Using the 
Deca-Probe it is possible to incubate 10 
separate irnmunotransfers on a single trans- 
fer membrye- without cutting the mem- 
brane into strips. After incubation, the 
membrane will be intact, for easy, side-by- 
side comparison of sample lanes. 

The precisely engineered Deca-Probe has 
a simple design. Two sturdy 19 x 19 cm 
acrylic plates fit together with a blotted 
membrane between them. Parallel troughs 
milled into one of the plates become indi- 
vidual incubation chambers when the plates 
are placed together and sealed. The 10 
troughs match exactly the sample lanes of 
a special 10- well comb ( PR 5 11) for use in 
Hoefer's standard-size vertical slab units. 
The Deca-Probe has double protection 
against leakage from one chamber to an- 
other: O-ring gaskets surround each cham- 
ber and a flat sheet of silicone rubber un- 
derlays the membrane. Another O-ring fits 
around the perimeter of the unit. Plastic 
Allen screws hold the unit's two plates to- 
gether and seal all gaskets. 
At the end of each of Deca-Probe's 10 
chambers, a small oval port allows intro- 
duction and removal of reagents. All that's 
needed is just enough solution to wet the 
membrane and to allow for mixing when 
the unit is rocked-about 2-3 ml per 
chamber. 

The PR 350 16-Well Incubation Tray 
is an ecqnomical unit made of sturdy acryl- 
ic, for incubating strips from standard-size 
blotted membranes. To make the unit as 

convenient as possible to fill, empty and 
wash, wells in the PR 350 are spaced to 
accept 8-channel pipette and washing 
accessories. 
The PR 350's wells are 16 cm long by 7mm 
wide and require only about 5 ml of solu- 
tion each. To keep wet membrane strips 
from sticking to the bottoms of wells, bot- 
toms are slightly rounded. And to facilitate 
removal of strips after incubation, the end 
of each well is tapered so that forceps can 
slip right in under the end of a strip. A 
plastic tray lid is available as an option. 

Hoefer's PR 300 Mighty Small Incu- 
bation Tray, with 24 wells, is ideal for 
minimum-cost incubation of large num- 
bers of short transfer strips. Wells in the 
PR 300 are 9 cm long and 7 mm wide. The 
amount of solution required in each well is 
only about 1.0 ml. Wells are spaced to 
accept 8-channel pipette and washing 
accessories. 

The PR 150 Mighty Small" Deca- 
Probe is an accessory in Hoefer's small- 
gel format line of products. Researchers 
running gels in the Hoefer Mighty Small I 
and I1 7 x 8 cm vertical slab units and 
transferring to 8 x 8 cm membranes in the 
Mighty Small Transphor,@ will fmd the 
Mighty Small Deca-Probe ideal for incu- 
bating those membranes intact. A slotted 
silicone mbber gasket seals the unit's inner 
chambers and a flat silicone rubber sheet 
seals the perimeter. 

Solutions in the Mighty Small Deca-Probe 
are easy to introduce and withdraw through 
the oval port at the end of each chamber. 
Reagent requirements are extremely low- 
as little as 0.50 ml per chamber. 

The PR 800 Hybrid-Ease" hybridiza- 
tion chamber is Hoefer's new unit for high- 
resolution Northern and Southern blot 
analysis. Once a blotted membrane is in 
place in the Hybrid-Ease and the unit is 
closed, it is possible to perform all steps of 
the hybridization process - prehybridiza- 
tion, hybridization, stringency washing- 
without opening the unit again. Solutions 
wash evenly over all parts of a membrane, 
resulting in membranes that are free from 
artifacts. 
Molded of polysulfone, the Hybrid-Ease is 
a safe, sturdy, leakproof unit that uses small 
amounts of solutions introduced and with- 
drawn through syringes, to cut down on 
radioactive waste and risk of spills. Syringes 
make possible nearly quantitative recovery 
of probe. 

The PR 50 Red Rocker rocking plat- 
form (shown above), the PR 70 Red Rotor 
orbital shaker, pure nitrocellulose mem- 
branes, three types of nylon membranes 
and reagents for irnmunodetection and pro- 
tein staining are also available from Hoefer. 

Hoefer Scientific Instruments, P.O. 
Box 77387, San Francisco, CA 94107 
USA. Phone: 800-227-4750; in Califor- 
nia, 415-282-2307. Telefax: 415-821-1081. 
Telex: 470778. 

For more information and literature 
Reader service card no. 122 
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