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Plutonium recycling 

S IX European countries and Japan 
have made plans to recycle large 
quantities of plutonium for use in 

breeder and light water reactors (page 
1555). Plutonium is the "fissile" agent 
of nuclear weapons and is generated in 
commercial reactors. In their Perspec- 
tive, Albright and Feiveson urge the 
international community to dissuade in- 
terested countries from their plans to 
recycle plutonium. It  was once thought 
that reprocessing would help in the 
disposal of radioactive waste, but it now 
appears that it is no more difficult to 
dispose of spent fuel than reprocessed 
material. Some countries became inter- 
ested in plutonium reprocessing in an 
effort to develop energy independence, 
but the energy savings from recycling in 
light water reactors are minimal. 
(Breeder programs have ground to a 
halt worldwide.) Recycling also pro- 
duces no economic benefit. Current re- 
cycling plans call for trans orting vari- 
ous grades of plutonium f! rst from the 
site at which it is generated to a repro- 
cessing center, then to a fuel fabrication 
facility, and eventually to a new reactor 
location: security measures of "night- 
marish" complexity are needed to pro- 
tect the traveling plutonium from fall- 
ing into the hands of terrorists. Coun- 
tries in which reprocessed plutonium is 
available would be able to develop nu- 
clear weapons clandestinely up to the 
point at which fissile materials need to 
be added; without having to address 
directly whether they want a nuclear 
capability, such countries would be just 
weeks away from having a nuclear arse- 
nal. Recycling of plutonium may be a 
process for which the risks greatly out- 
weigh the benefits. 

Lens tumors 

A N oncogene has been used to 
experimentally induce tumors in 
the lens of the eye; the lens is a 

tissue in which malignant tumors are 
not known to arise naturally (page 
1622). Mahon e t  al. attached the onco- 
gene (the large-T antigen of SV40 vi- 

rus) to the regulatory genes for d- 
crystallin; this construct targets the 
expression of the oncogene to the lens. 
The T antigen was expressed when the 
crystallin genes were activated early in 
development. The lens was profoundly 
altered in animals that had received the 
construct: lens fiber cells did not differ- 
entiate normally although epithelial 
cells did; the lens, usually transparent, 
was white and opaque. Invasive tumor 
tissue and blood vessels ultimately re- 
placed the lens, breaking through the 
back and the front of the eye. This 
system will be useful for studying how 
this and other oncogenes are activated; 
it may also provide insight into what 
features of the lens normally prevent 
tumors from growing there. The lens is 
in some way privileged because tumors 
develop in all other regions of the eye. 

Predicting volcanic 
activity 

I T may be possible to forecast activi- 
ty for some volcanoes that house 
crater lakes (cover) (page 1633). 

Takano used liquid chromatography 
techniques to monitor polythionate 
ions, sulfate ions, and other chemical 
species in the waters of a crater lake 
(Yugama) at the summit of Japan's Ku- 
satsu-Shirane volcano. As volcanic ac- 
tivity increased, so did the ratio of 
sulfur dioxide to hydrogen sulfide; 
these gases seep up onto the lake floor, 
and, from them, new chemical species 
are generated in the water. As the chem- 
ical balance shifted, polythionates were 
degraded to elemental sulfur and sulfate 
ions; 2 months before Yugama erupted 
in 1982, polythionates had dropped to 
undetectable levels. Polythionate levels 
continued to fluctuate, reflecting the 
activities (eruptions and swarming 
earthquakes) occurring at the lake bot- 
tom. If eruptions can be predicted with 
sufficient lead time, precautionary mea- 
sures could be taken; it might then be 
possible to minimize the disastrous con- 
sequences to property and life of the 
toxic gases released by the volcano and 
of the lava and mud streams that barrel 
over inhabited areas. 

Acrosomal protein and 
fertilization 

0 NE of the earliest responses of 
an egg of the marine worm 
Urecbi to a sperm may be in- 

duced by acrosomal protein, a sperm 
surface component that comes into con- 
tact with the egg before the two ga- 
metes actually fuse (page 1654). The 
"signal" appears to initiate the fertiliza- 
tion potential, a change in electric po- 
tential in the egg's membrane; mem- 
brane channels open, and the egg is 
soon refractory to other sperm. Gould 
and Stephano isolated acrosomal pro- 
tein from Urecbi s erm. When Urecbi 
eggs were expose B to acrosomal pro- 
tein, sodium channels opened in the 
surface membrane. The electric respons- 
es to the protein were similar in form 
and amplitude to those induced by 
whole live sperm and were similarly 
dependent on calcium ions. Acrosomal 
protein may modify the egg's surface 
charge, change the egg's surface struc- 
ture by entering its lipid bilayer, or in 
some other way induce the fertilization 
potential. 

Epidemiology by satellite 

S ATELLITE data that show patterns 
of plant growth in sub-Saharan Af- 
rica appear to be use l l  for predict- 

ing when Rift Valley Fever (RVF) virus 
will be most active (page 1656). Both 
flourishing of vegetation and peak viral 
activity are directly dependent on rainfall; 
when mosquito breeding grounds flood, 
encysted eggs that cany the virus are 
stimulated to hatch into disease-transrnit- 
ting mosquitoes. These bite sheep, cattle, 
and people, and many abortions and 
deaths may result. Linthicum et al. com- 
pared vegetation patterns (measured with 
advanced very high resolution radiome- 
ters on board meteorologic satellites) 
with prevalence patterns of RVF virus- 
infected mosquitoes in Kenya. The rise in 
infected mosquitoes precedes the out- 
break of RVF; therefore, it may be possi- 
ble to scan the vast areas harboring this 
virus and to institute measures for con- 
trolling outbreaks of RVF. 
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William. D. Carey 

"I am abdicating, not retiring," said William D. Carey, executive officer of the 
American Association for the Advancement of Science, as he decided to step down 
from his post as the association's administrative head. That is appropriate phrasing 

after a reign that has been both regal and constitutional. A great deal of the shape of the 
current AAAS has been sculpted by William D. Carey. 

The AAAS, founded in 1848, is one of the largest and most sprawling associations for 
science in the world. It has 133,000 direct members and 285 affiliated societies and 
academies of science. It was already a large organization when Carey took over in 1975, but 
new projects and significant new emphases have been created by his energy and enthusiasms. 
A Research & Development Colloquium in which leaders of the major funding agents for 
science, such as the National Science Foundation, the National Institutes of Health, and the 
Department of Defense, exchange views on their budgets with interested scientists and their 
representative organizations is now a major annual event in Washington. A new project in 
science and mathematics education, entitled Project 2061-Education for a Changing 
Future, has been launched to help provide knowledge that will lead to more and better 
scientists in the years ahead. A daring opening to scientists in China before normalization in 
relations between the U.S. and Chinese governments has led to a productive relation 
between the AAAS and the China Association for Science and Technology. 

A Committee on Opportunities in Science has been effective in developing information 
for minorities, the handicapped, and women in science, great reservoirs of underutilized 
talent in our country. A Committee on Scientific Freedom and Responsibility, initiated by 
Carey, has been concerned with the flow of scientific information and the civil rights of 
scientists in countries where oppression is endemic. A Committee on Arms Control and 
National Security sponsors symposiums for experts in Washington and elsewhere. 

Individuals are often tested more by battles lost than by battles won. Carey launched a 
new magazine, Science 80, to fill a void in science education for the layman. It was an 
editorial success and a financial failure, but there is little doubt that its initiation activated 
others and led to expanded coverage of science in the media. It was an honorable adventure 
and typical of Carey's willingness to take risks. 

The new initiatives did not remove Carey from commitment to the important ongoing 
activities of the AAAS: the long-standing cooperation between the AAAS and the 
Westinghouse Educational Foundation in which awards are presented to outstanding 
science journalists, the extensive cooperation with the National Academy of Sciences, 
testimony at congressional committees, service on boards, and personal relationships that 
add to the presence of science in the seats of government. He was responsible for bringing in 
a new editor of Science with encouragement to expand the readership, scope, and influence 
of the magazine even beyond the excellent base established by Philip H .  Abelson. 

A recitation of detailed accomplishments and procedural initiatives is only part of any 
story in the achievements of an executive officer. A delocalized society of busy professionals 
can have three kinds of leaders: those who quietly go about the mundane work of their 
organizations, risking little and expanding little; those who in a dictatorial manner lead a 
large but naive giant down paths it does not completely comprehend; and those who discern 
what the needs and desires of the giant are and become the pathfinders. Bill Carey was the 
latter. He was faithful to his beliefs in the integrity and importance of science and dedicated 
to increasing its scope and power. A great deal of his effectiveness was derived from his 
personal charm and his genuine concern for what he frequently called "the family of the 
AAAS." In that regard, one of his proudest accomplishments was the consolidation of the 
diverse activities of the AAAS in one building where "the family" could interact. 

For his activities in behalf of science, he has received many awards-the National Civil 
Service League Award, the Rockefeller Public Service Award, the Public Welfare Medal of 
the National Academy of Sciences, the Distinguished Service Award of the National Science 
Foundation. Bill Carey is not retiring. He is stepping up his other activities as he turns over 
an enhanced directorship to an able successor. He leaves behind a landscape of good deeds 
for science further brightened by the legion of friends who wish him well. 

-DANIEL E. KOSHLAND, JR. 
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- research using f? 

;&S produ 



I er & Schuell 

PLoducts p m n  thmugh years of lab use. Call for h e  technical information and pertinent 
speciAcations concerning W products. 

Since then, BA85 has become 
the media-of-choice for transfer and 
immobilization of DNA, RNA, and 
proteins. 

This experience goes into our 
other transfer and immobilization 
membranes. 

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

Look to S&S for all of your 
general separation 

sdence needs. 

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

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

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

Research and development 
to make your life easier. 

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

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

Like the new S&S cell harvester 
which can process 20 96well plates in 
the time that it once took to do one. 

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

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

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

Schleicher sl Schuell 

ceutical company resulted in a new 
way of testing for antibodies. Our 
contribution: a customized mem- 
brane that made affinity to specific 
antigens possible. 

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

Talk to us. 

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

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

Before an S&S product reaches your lab, it 
has to measure up in ours. W scientists 
work in cooperation with a number of 
uniwrsily labs across the country. 

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

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

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

Keene, NH 0343 1 800-245-4024 603-352-381 0 
Circle No. 168 on Readers' Service Card Visit US at FASEB, Booth #1119, 1 121 



MEDIA FORFPLG;. I 

Selectivity, capacity, and long life are three simple reasons why 
so many researchers have already chosen FPLC" for 
high performance liquid chromatography. 

With our media you can 
I 

achieve the resolution you need 
-even with closely related small 
biomolecules such as amino 
acids or nucleotides. Our media 
have selectivities specifically 
designed for the separation of I 
biomolecules - from macromol- 
ecular complexes to amino 
acids. They show outstanding 
capacity and allow easy scale-up 

11.11 4 
to almost any level. Typical 
recoveriesare greater than 90%. .- 

And they provide reproducible results over and over again. . .1,000 identical runs have been 
reported on the FPLC System. 

Choose from the wide range of high performance prepacked columns and media covering 
the key chromatographic techniques. 

Ion exchange - Mono Q@ and Mono S@ 
Chromatofocusing - Mono P@ 
Gel filtration - Superosem 6, Superose" 12 and Fast Desalting Column 
Hydrophobic interaction - Phenyl Superose" and Alkyl SuperoseB 
Reversed phase - ProRPCTM , PepRPCTM and MinoRPCTM 

All give you the unparalleled separation power and high quality you expect from Pharmacia. 

HIGH REPRODUCIBILITY OF MONO (1. HIGH SELECTIVITY OF MINORPC 
A m  nm A m  nm A254 nm - -, 005- A 

3TG C T5 
1 TACT A G 4 
2 TGCT T 

3 TAAT 

5 TGAT 

15 4 TAGT 1 * 
1 1 

6 TGGT 
7 TATT 
6 TGTT 

/ - , i 

0 1 2 3 4 5 6 7  0 1 2 3 4 5 6 7  0 10 
T~rne (rnln) T~me (rnln) T~me (mln) 

Thechromatograms show the flrst and thousandth run on M o n o 0  All posslble wobble sequences are clearly separated on MlnoRPC 

So when you need peak performance and want to save time 
and money, get the chromatography experts on the line! Request a Pharmacil 
your copy ofthe new "FPLC: Media and Column Guide for High Laboratory Separation 
Performance Separation of Biomolecules". Piscataway, New Jersey 08854 

Information: (800) 526-3618 
Pharmacia products will be on display at FASEB-Booths 105, 107, 109, 204, 206, 208 I In NJ:(201)457-8000 



Lauda circulators 
give you the highest technology 

For the highest technology in 
temperature control, choose a 
Lauda Constant Temperature 
Circulator. With 28 models cover- 
ing a temperature range from 
- 120" to + 350°C, 1-w 
s~ace-savina r e f r i w g  models 
that measure only 8 inches across, 
there's bound to be a Lauda circu- 
lator that fits your needs-and 
your laboratory-perfectly. 

Lauda circulators offer many 
advanced features for accurate, 
safe operation. Digital models 
have convenient temperature set- 

! 
ting and a bright, easy-to-read 
LED display. All Lauda circulators 

H 
are constructed of durable stainless Accuracy to O.Ol°C is assured by a 
steel and are protected by highly supersensitive platinum temperature 
sophisticated safety features such as sensor coupled with proportionally 
variable wer-temperature control, which integrated differential (PID) control. 
automatically cuts off power in case of Lauda eliminates electrical interference 
overheating or low liquid level. with other instruments through zero 

crosswer switchingIRFl suppression. 
Energy-eff~cient refrigeration systems 
reduce energy consumption on low- 
temDerature models bv as much as 

Programmable Control 
A built-in microprocessor-based 
programmer is available in heating 
and refrigerating models. This lets 
you program a series of tempera- 
ture and time segments suited 
to your heating or cooling 
requirements. 

For versatility in temperature 
control, Lauda technology 
gives you a choice of tempera- 
ture ranges, features, and 
bath sizes that can't be 
matched. Whatever your re- 
quirements, there's a place for 
a Lauda circulator in your 
laboratory. 

For more information: call 
800-645-3050; in New York, 
516-334-7500. Or write Brinkmann 
Instruments, Inc., Cantiague Road, 
Westbury, NY 11590. (In Canada: 
416-675-7911 ; 50 Galaxy Blvd., 
Rexdale, Ont. M9W 4Y5) 

75%. And a 10 mVI0C analog output is 
supplied with several units. h d a  

Shaping the future. Brinkmann 
INSTRUMENTS.  I N C  

For information c i r c l e  reader service number 49 
For a demonstration c i r c l e  reader service number 50 



and around the pipet 
ilitates easy ident- 

without close 

Reverse graduutions. 
Something that lets you read 

Negative graduations. 
The graduations are ex- 
tended sllghtly beyond the 
stated capacity to provide 

Falcon and Fakon Labware are Registered Trademarks of Becton Dickinaon and Company 
O 1987 Beclon Mckinaan and Company 
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Introducing the 
Bur new ways t~ lookat 

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

See us at FASEB, Booth No. 428 

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

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

Circle No. 104 on Readers' Se~ 'ce  Card 

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

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

FPLC is s registered trademark of Pharmacia. Inc. 



Cell Cultun Mdlum 
Look at amino acids in complex 
matrices with minimal sample 
preparation. 

~eteimine awide h o e  of organic 
and inomanic anions in antibiotics 
and other Mdogical samples using 
revolutionauy conductivity detection 

Dionex BioLCTMSeries. 
biomolecular separations 

I 
formance you need tor any 
LC application. 
ast and reliable compositional 

amino acid analysis. Dionex BioLC 
gives you the speed and sensitivity 
of PITC methods with superior 
reproducibility and specificity- 
even for complex samples. This 
performance has been made pos- 
sible by high-specificity anion and 
cation exchange separation and 
post-column derivatization. And 
when sample amounts are limited, 
BioLC Systems give you the ver- 

satility to pertorm reversed phase Our BioLC technical support 
separation of prederivatized aff is ready to help with your 
amino acids. biomolecular separations. Call or 

Even non-chromophoric ions. write for a free brochure. Or talk 
Dionex is the world leader in to your Dionex Sales Representa- 
separation and detection of non- tive to see BioLC in action. 
chromophoric ions. This expertise 
now lets you look at biologically 
important ions in ways you may 
not have thought possible. With 94088-3603 
the Bio-Ion" System, organic acids, (408) 737-0700. 
inorganic ions, metals, surfactants, 
TFA, and antibiotics can be deter- 
mined easily, with high speed and 
sensitivity. A BETTER SOLUTION 

I Canada Dionex Canada.Ltd..(416)620-0077 Ihqh).aDionex IUKILId. 10952,2154L946 WouC-nnvninnrx CmhH I(KlW191147 F-n-%-.. F A 111&91.&ux I e - h n i , ~ -  9 rl 16\97(leRW 





No mess, no fuss, 
no kidding ... 

7 blot transfer 
1 ! 

No cooling required. Up to six transfers at Save yourself a bunch of . Standard power supply. one time. time and money-Order 
Minimal buffer-200 mL. now. The Janssen SemiDry 

One hour-start to finish. Electroblotter is guaranteed. . One year-no quibble Call 1-800-624-0137 
guarantee. 

LIFE SCIENCES PRODUCT 

I I 
40 Kingsbridge Road 
Piscat 
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One step beyond. . . 
l.eity@ broke the mold for 
conventional inverted 
microscope design with the 
introduction of the Fluovert and 
1,abovert microscopes. Thcg 
represent a giant leap forward in 
the evolution of the perfect 
inverted microscope. 

See for yourself why I.eit/ is the 
natural selection for your next 
inverted microscope. For 
additional information or 
demonstration call or write 
F.. l,eit/, Inc., Kockleigh, N.1 
07647. (20 1 )  767-1 100. 

IJsing the exclusive Reinheimer 
principle the I>ahovert and 
Fluovert microscopes bring the 
time proven advantages o f  the 
upright microscope to  inverted 
microscopy. 



MAb trapping 
When your business is to purify MAbs ef- 
ficiently, it pays to use the best trap. 

Pioneering new frontiers in biopurifi- 
cation demands new strategies. One key 
approach involves a preparative system 
designed to enable rapid methods devel- 
opment and scale-up of MAb purifica- 
tion. Based on LKB's Pilot Chromato- 
graphy System, it exploits the advan- 
tages of mass ion exchange inherent in 
ZetaPrep discs and cartridges. A univer- 
sal concentrating technique, mass ion 
exchange effectively achieves 50% to 
90% purity of most monoclonals. 

ZetaPrep discs can be used to deter- 
mine optimal separation conditions 
quickly and accurately. Replace the disc 
with the appropriate ZetaPrep cartridge 
and you're ready for full-scale operation. 
Need higher purity? The Pilot Chroma- 
tography System is easily extended to 
the GTi Bioseparation System for high 
resolution HPLC and FPLC. 

Don't become trapped in a strategic 
maze. Linear scale-up is just around the 
corner. Your local representative 
can elaborate. 

..,. - . j, ' .-, Sample ----.-A volu& fi,,000 rnl cell culture super- 

Chromatography Division 

LKB-Produlster AB, Box 305,s-16126 Bromma, Sweden. Tel. 08-7998000, telex 10492 
Antwerp (03)211)9335 Athens-Middle East + 30(1)8947396 Beijing 890621 Copenhagen (01)295044 HongKow (852)5-8148421 

London (01)6578822 Lucsme (041)574457 Madraa (044)452874 Mwcow (095)255-6984 Munich (089)85830 Paria (01)64463636 
Rome (06)399033 Sao Paulo (011)5784138 Stockholm (08)764 7550 lbkyo (03)293-5141 W k u  (021)678 ll1 Vienna +43(222)921607 

.Washington (301)963 3200 Zoetermeer (079j319201 Over 60 qualified representatives throughout the world. 
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VmaS introduces kinetics to ELISA. 

l Molecular 
Devices 

Molecular Devices Corporation 
3180 Porter Dr~ve 
Palo Alto, CA 94304 
(415) 493-0166 
(800) 635-5577 
(800) 635-5588 (within California) 

'Pwo systems in one. 
The newVmax Kinetic Microplate 

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

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

mentation requirements of solid-phase 
enzyme kinetics. For excellent preci- 
sion in ELISA, the unique AUTOMIX 
function mixes the contents of each well 
between readings. Because enzyrne 
reactions are temperature-dependent, 
Vmax has an isothermal reading 

u 

chamber. Further- 
more, onboard 
microprocessors 
compute reaction ma 
rates automatically ~ M X W  

Expand your microassay 
capabilities. 

Enzyme kinetics extends the usable 
dynamic range of ELISA on any micro- 
plate: b m  very low level enzyme acti- 
vities to highly chromogenic samples. 
WithVmax, there is less need for mul- 
tiple dilutions. Different assays can be 
performed on the same microplate. 

For computational and data man- 
agement requirements, the optional 
SOFTmaxm is a comprehensive, yet easy- 
to-use software package designed for 
IBM* and many IBM?compatible micro- 
computers. SOmmax also controls 
Max, providing yet another level of 
convenience and versatility 

Introduce Vmax to your lab. 
Whether you want to improve 

hroughput of your endpoint analysis, 
or explore the new capabilities of 
solid-phase and liquid-phase enzyme 
kinetics in %-well plates, contact 
Molqcular Devices. Send for a copy of 
our new Application Note, Kinetic 
Andpis  fw EWSA Using the Vinax We 
will also tell you about the special h e  
trial program. 

Circle No. 94 on Readers' Service Card 
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Bio-Rad's Affi-PrepTU product line m 
of a new era in fast affinity chromatograpny. ~asea on 
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Affi-Prep Protein A Separation 

Instrument: Bio-Rad's MAPS"system 
Column: Affi-Prep Protein A, 4 . 6 ~ 3 0  mm 
Sample: Mouse ascites MOPC-21 

IgG,, 0.2 rnl at 5 rnglml 

n in MAPS I I  binding buffer city for 
thr 

These m ble both m pre-packed col- 
umns for HPLC and in bulk for lame scale applications. 

I r Bio-Rexq 
!-up appli 

Conductivity --- V 

; columns 
&-------- '. 

! I are recol 

ABS 
280 nrn 

I I I 
0 5 10 

Time (min.) 

1414 Harbour Way South Alsoin Rockvile Centre, NY; Homsb~ Australia; V i n a ,  
Chemlcal Richmond, CA 94804 Austria; Mississauga, Canada; Wafford, England; Munich, 
Dlvfslon (415) 232- 7000 Germany; Milan, Italy; Tokyo, Japan; Utrecht, The Nether- 

800-843-1412 lands; and Glattbrugg, Switzerland. 

See us at FASEB Booth #918 
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CURRENT CONTENTS 
SUBSCRIBERS 

03 

DO IT BEST! 
Current Contents. . . one 
of the most valuable short- 
cuts I have ever used! 

conscious to keep up with It's an outstanding publi- 
relevant information. 

When it comes to talking about Current Contents*, our 
subscribers do it best. They tell us that CC's coverage, 
comprehensiveness, and reasonable cost make it the best 
current awareness tool on the market. The idea behind 
Current Contents, the world's most widely-used litera- 
ture alerting service, is a simple one. Each week, CC's 
seven separate editions allow you to locate articles of in- 
terest by scanning more than 6,500 journals and 2,600 

multi-authored books. And articles are indexed by sub- 
ject area, journal, and author for fast and easy reference 
searches. CC is the most comprehensive, least compli- 
cated way to,keep up with new developments in major 
disciplines. 
So what do you say? Isn't it time you subscribed to 

Current Contents? 
*Quotes are excerpted from testimonials by Current Contents 
subscribers. mmmmmmmmmmmm~mmmmmmmmmmmmmmmmmmmmmmmmmmmmemm 

0 Please send me more information about Current Contents". I am interested in the following edition(s): 
I 
I U CCVLife Sciences CClClinical Medicine 3 CClAgriculture, Biology 0 

CCIPhysical, Chemical CCISocial & Behavioral Sciences 
& Environmental Sciences I 

& Earth Sciences C] CClEngineering, Technology 
I 

CCiArts & Humanities & Applied Sciences 
I 

0 I'm ready to subscribe now. Please send me an order form. 
I 

I 
I 

NameiTitle I 
I 

I OrganizationiDepartment 
I 

I 
I 

I Address 

I city 

I 

I 
StatelProvince Country I 

I ZipiPostal Code Telephone 
I 

@I987 29-4676 1 : 1SB;nsti tute for Scientific informations I 
Customer Services Dept.. 3501 Market St.. Philadelphia. PA 19104 U.S.A.. Tel: (800) 523-1850, ext. 1405. In Pennsylvania: (215) 386-0100. 1 
ext. 1405, Cable: SCINFO, Telex: 84-5305. Telecopier: (215) 386-6362. 

I European Branch: 132 High St., Uxbridge. Middlesex UB8 1 DP. United Kingdom, Tel: 44-895-70016. Telex: 933693 UKlSl 
rn 
I mmmm~mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
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Brinkmann homogenizers make the difference 
-in 30 seconds. 

Rapid action preserves Powerful, durable motors work For more information: call 800645-305591 1 biological integrity. harder. ..longer. in New York, 516-334-7500. Or write - ' 
Brinkmann homogenizers take Brinkmann homogenizers use Brinkmann Instruments, Inc., Cantiague 
advantage of mechanical heavy-duty, high-speed 700 W and qoad, Westbury, NY 11590. 
shearing and cavitation tc -1 1600 W motors for high torque and (In Canada: 416-675-7911; 
assure you of uniform long life. They reach speeds of up to 50 Galaxy Blvd., Rexdale, 
sample breakdown in only 27,000 rpm to disintegrate samples Ont. M9W 4Y5) 
30 to 60 seconds. This efficiently and effortlessly. 
rapid action protects your One system meets all your 
samples from inactivation homogenization needs. 
by heat generated during Brinkmann homogenizers handle 
prolonged homogenization. samples from 0.5 mL to 25 L with 21 

b -  
generators, two motors, and a 

comolete ranae of accessories. 

B 
, - 7  For infooletion circle reader service number 45 

for a d-nstration circle reader service number 146 Shaping the future. Brinkmann . - 
I N S T R U M E N T S  I N C  



---B lab glassware spic and span m m.. - c-- a-- --r---- 1 
-9 

k d  
wash the dishes. Especially not in this panel with a smooth, easy-to-clean 
lab where they do stuff like heating surface. Surround everything with a 
up fudge sauce in the Erlenmeyers corrosion stopping stainless steel 
and burn proteins in the beakers." housing that's easy to keep spotless 

Good news for folks like this: and you have the glassware washer 
NAPCO laboratory glassware every laboratory needs. 
washers and dryers. Unless they need more capacity. 

NAPCO understands that keeping Then NAPCO has that, too, with 
glassware clean is a serious business single, two, four and six-basket 
in a working lab. You can't put up models to match any laboratory's 
with such variables as contaminated culture volume requirement. 

And, the complement to the washers is the 
NAPCO laboratory glassware dryer to keep 

9 
F a 

\ .  
* - > -  5 I @&@Sf3 NAPCO Scient~fic 

I 
I 

. - - CWte No. ? on Readers' Service Card 



How To Automate 
High Sensitivity Precolumn 
Amino Acid Derivatization 

The Model 9090 Microbot LC AutoSamplerm 
performs micro-derivatization and extraction which 
reduces laborious and imprecise manual sample 
preparation. 

Primary and secondary amino acids in a single run 
using AminoTag precolumn chem~stry 

Protein hydrolysate separation in half the time of 
classical systems. 

Unsurpassed sensitivity, far more sensitive than 
classical methods and . . . 

"Am~noTag IS Var~an's !radem& tiafRlifM FM 

- 8 
2 
L 

07 
3 

30 mtn 

High senMvny p iW femfemromde) AminoTag 
chmmetogmm on e pmtein hydrolysate stenderd. Varlan's full support package 

-Installation 
-Extended Service Warranty 
-Certified Analysis Plan 

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

ll!!E!A- 
UV-V~sINIR UV VIS Data SystBm Atomic AbwrllWon NMR LC GC 

INTELLIGENT SOLUTIONS FOR YOU varian 
27 MARCH 1987 Clrcle No. 103 on Readers' Service Card 1591 



Maximum 1 

mutation 
efficiency 

. I  

The superior in vitm mutagenesis system - 

frwn Amersham 
The new Amersham in vitro mutagenesis system provides 80-95% 
efficiency-unlike most other oligonucleotide-directed systems which 
typically yield a high proportion of non-mutant clones. Mutants can be 
isolated and verified in one step, so large scale screening is eliminated. 
Convenient: Specialized vector and host cells are not required. Includes a 
full set of reagents for ten reactions. Flexible: Repeat mutagenesis can be 
performed without subcloning, and selection of the mutant strand is inde- 
pendent of the nature of the cloned insert. Reliable: Like all Amersham 
products, this system has been rigorously tested to ensure high performance. 
For complete information, write or call Amersham toll-free. f i r  reseamh use only 

Amersham Corporation 
2636 South Clearbrook Drive, Arlington Heights, IL 60005 
(312) 364-71001 (800) 323-9750 Technical assistance: (31 2) 593-7973 I (800) 341 -7543 Amersham 
Amersham Canada Limited 505 Iroquois Shore Road, Oakville, ONT L6H 2R3 (416) 842-2720 
Toll Free: (800) 387-4060 (OntlQuebec)1(800) 268-5061 (rest of Canada) 

Amemham is a tndbmarlc d Amersham lntematbnal plc Circle No. 85 on Readers' Service Card 



New from Cambridge University Press 
The Quantum Universe Chemicals and Society 
A J Hey and P Walters A Guide to the New Chem~ca l  Age 

The f~rst popular book to glve a p~ctor~al account of how phys~c~sts descr~be the fasclnatlng Hugh 
world of subatom~c part~cles Illustrated by many superb color and black-and-whlte Chemicals and Sociely prov~des a sound sclentiflc understand~ng of the facts and Issues 
photographs the text explalns the subtle Ideas of quantum mechan~cs ln a very slmple behind the growlng use and mlsuse of chem~cals ~n our soc~ety It presents an accessible ac- 
nonmathemat~cal and down-to-earth style count of the~r benef~ts and rlsks whether they are used as drugs food add~tives herblcldes 

1987 192 PO 26744 7 ~ 1 0 t h  $4750 31845 9 ~ ~ ~ ~ ~ $ 1 ~ 9 5  or simply enter the env~ronment as by-products of an ~ndustr~al society 
C o ~ h  £2750 Paper f 9 95 1986 256 OD 30869 0 Cloth $3950 31359 7 Paper $14 95 

£25 00 Paper £ 8 95 

Now m paperback Machines in Motion 
Seven Clues to the Origin of Life Leonard Maunder 
A Scienti f ic Detective Story Th~s book ~llustrates how the challenges of creat~ng useful moilon have been met by man- 
A G Calms-Smlth k~nd how man lnvents and designs machines and how ~n turn th~s lmproves our understand- 

This amusing llvely book explains ~n language comprehensive to the layman the authors ~ n g  of nature The author explores the contr~but~on of mach~nes ~n the progress of c~v~ l~za t~on  
somewhat controvers~al views about the possrble orrgln of life ~t makes a splendld story and the ways rn whlch the natural phenomena of the phys~cal world have been chanelled 

Calms-Sm~th has argued h ~ s  case before ~n the technical scient~fic lrterature here he sets through lnventlon and design to useful purposes 
11 out in a way from wh~ch anyone - even those whose chemistry and blology stopped at 16 1987 192 PP 30034 7 C O I ~  $22 95 

-can learn 
Cloth f 1 2  95 

-New Statesman Superstring Theory 
1987 143 PP 33793 3 paper$895 Volume 1: Introduction 

Paperf4 95 Volume 2: Loop Amplitudes, Anomalies and Phenomenology 

Leslie Peltier's Guide to the Stars M~chael B Green John H Schwarz and Edward Wltten 
Cambridge Monographs on Mathemat~cal Physlcs 

Lesl~e Pelt~er Thls two-volume work IS a systematic exposltlon of superstr~ng theory and 11s appllcatlons 
Illustrated and written Introduce beginning stargazerstO lhe excltementOf "Isua1 astrOn- presenting many of the new mathematical tools that theoret~cal physicists are lhkely to need ~n 

omy thls book teaches the reader about the n~ghisky and what one can observe slmply by comlng years 
using b~noculars Complete wlth star charts helpful sketches and maps of the sky Volume 1 1987 350 PP 32384 3 ~10th $39 58 
CO published w lh Aslm Veda  lnc Cloth f 3 2 5 0  
1987 208 PP 33595 7 Paper $11 95 Volume 2 1987 400 PP 32999 X Cloth $4950 

Paper £6 95 Cloth £37 50 

At bookstores or order from 

Cambridge University Press 
32 East 57th Sbeei NY NY 10022 

Cambridge loll-free numbers for orders only 
800-872-7423 outside NY State 800-227-0247 NY State only 

MaslerCard and Visa accepted 

C i r c l e  No. 11 0 on R e a d e r s '  S e r v i c e  C a r d  

The International Association for Scientific Computing (IASC) brings 
together the power of the CD-ROM and the needs of the biotechnology 
community in a new bi-annual publication -- CD\BiotechTM. 
This is the world's premier optical disk-based journal and Megazine TM for the biotechnology 
community. A unique conferencing system allows users to comment on products, projects, 
software, articles, or just communicate on any topic - -  without the pressure, awkwardness, and expense of online services. All IASC disks utilize the 
same user interface. Once acquainted with our friendly conferencing software, users will be able to access any of our disks effortlessly. 

CD\Biotech is your resource for reasonably-priced databases and software. CD\Biotech puts libraries of information 
at your fingertips. Some of the many items on this disk include: 

The latest release of GenBank (the NIH-sponsored Genetic Sequences Databank) in both condensed and complete format$. 

The National Biomedical Research Foundation's Protein Identification Resource (both complete and condensed fommats). 

Compiled programs and source-code in many areas of interest to scientists ~ncluding: mathematical and statistical routines, spectroscopy, nuclear magnetic 
resonance, sequence analy$is, quantum chemtstry, fast fourier transforms, databasc, educational, "C" tutorials, graphics, CAD packages, DOS utilit~esiexten- 
sions, spoolers, progratnmers toolkits, screen utilities, deprotection utilities, scientific word-processors, etc. Languages including Lisp, expert shells, ADA 
Prolog, assemblers, FORTH and BASIC. 

In all, there are more than 550 complete, fully operational programs are contained in this first issue. Each issue will present new, timely software and 
databases of interest to researchers and educators . 

Participate in this unique biotechnology database/computing collaboration. We've issued a call for papers on topics 
of concern to the biotechnology community -- write for our instructions to authors. 
If you're a researcher with speciallgeneral application software for the biotechnology cotnmunity, let us market your software worldwide through the 
"shareware" marketing system or through free listings. 

Free 10-line companylconsultantluser-group listings in our Compact yellow pages. Or take out a larger paid advertising (by the page or the catalog) at un- 
paralleled rates. 

IASC has sophisticated compact disk mastering and simulation equipment. If you would like put your own databases on CD, our CD specialists will 
work with you to attain the highest quality product with the highest confidentiality. 

A full-year subscription to CDBiotech (comprising at least 2 issues on compact disk) costs only $495. The disks are compatible with all available com- 
pact-disk readers. For more information, write: I A S C ,  1 0 4 0 E  E a s t  D u a n e ,  Sunnyva le ,  C a l i f o r n i a ,  94086,  U S A .  
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Circle No. 117 on Readers' Service Card 

I Mic naninulators. I 
K sages and 

aratory Tools 
)per motc 
iicroscop . . 

Manual, I ~r micromanipulators and 
e stages 

Custom-made preclslon slides and posit ionen 

Micromanipulators and bases in-stock 
for immediate delivery 

Send today for thls catalog featuring 
hundreds of general and special 

purpose m~croman~pulators. 

a 

- 
STOELT - 

Stoelting Co. 
1350 S. Kostner Ave. Chicago, Illinois 60623 

312 522-4500 
Circle No. 132 on Readers' Service Card 

5 Prime +3 Prime Inc. 
does.. . 
SPUN COLUMNS TO SIZE DNA 

Remove free linkers and small DNAs with rapid 6 minute 
procedure. Especially useful during cDNA synthesis. 

RNase, DNase Free; Pre-packed, Pre-swollen centrifugal 
columns to size DNA. 

Three types available with exclusion limits 194 bp, 603 bp and 
1353 bp. 

HYBRIDIZATION BUFFERS 
RNase, DNase Free; Pre-tested pre-hybridization and 

hybridization buffers. 
Optimized worry free simplicity. 
Conveniently packaged 2X buffers for easy addition of 

formamide or dextran sulfate. . . . And More 
All at affordable prices designed to make your research easier. 

Call or write for a complete list of 
5 PRIME + 3 PRIME product offerings for 
molecular bioloav research. 

5 Prime -, 3 Prime, Inc. 
19 E. Central Avenue 
Paoli, PA 19301 
Call Collect (215) 644-4710 
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DRUGS 
OF THE FUTURE 

Yours may be? 
You are an independent 

investigator. 
You have discovered a new 

biological or chemical compound. 
We are a Swiss financial 

institution and have the know-how 
and the means to develop your 
compound into a new drug. 

Please send preliminary 
information to: 

DEBIOPHARM S.A. 
Rue du Petit-ChQne 38 
1003 LAUSANNE, SWITZERLAND 

Circle No. 20 on Readers' Service Card 

Accurate to 0.1 OC 

Flexible probes, .009" dia. 
(fits inside 23ga hypodermic needle) 

Needle probes, .013" dia. (29ga) 

Response as fast as .005 seconds 
These quality sensors with guaranteed accuracy 
can be used with any type "T" thermocouple read- 
out. We also make larger probes for clin~cal and 
laboratory use and, if you have an unusual appl~ca- 
tlon, we can quote on custom sensors In any 
quantity. Call or write for free brochure on our 
probes and digital thermometers. 

m~m&r*b ---- - - -  - ---- 
w w. I -. -- I 

C~rcle No. 7 on Readers' Serv~ce Card 

lator Scle 
cltor give 

Inlltic's new mgefated 
syou ... 

26 cu. ft. of capacw 
Wide operating range.. . -15°C to +50°C 
Precise temperature control within lo 
accuracy 
Control panel with illuminated touch con- 
trols and  automatic alarm system with 
audio and visual signal 
54" LED digital temperature readout 
Optional 7-day recorder wtth 6" chalt and 
inkless stylus 

For complete details and specHications on 
Kelvinator Sclentic's new incubator or their 
complete line of over 50 laboratory refrig- 
erators and freezers wrtte for free literature or 
call - 
14300-558-7627 (In WI 41 668243891 ) 

Telex: 91 0.260-3507 

n f o ~ a  SCIENTIFIC 

621 Quay St., MO~~~OWOC, WI 54220 
800-558-7627 (In WI 114682-8891)@lex910-260-3507 M X #  414 6820383 

One 01 n)c #M C m W n r e d  /nduslnes 
@id' 

Circle No. 125 on Readers' Service Card 



Dual pnqwmmahle pumps, variable detector. IRM-PC with 
ChemRese;lrch- data management/pdient sofbame. printer. 
valve. column. 

The r i h t  chromatoma~h 
is going to cost you less. 
Isco chromatographs offer top value. 
An Isco single-pump ternary or dual-pump 
binary gradient system complete with IBM- 
PC can give you greater performance and 
capability than the two top-selling systems 
that cost much more. You'll get great value 
with any Isco HPLC system: analytical, 
microbore, or prep; stainless or inert. 

With top performance. ~n ISCO system 
gives you a precision pump that can be 
programmed to change flow rate based on 
either time or volume delivered A sensitive, 
stable 190-to-750 nrn detector with flow 
cells down to 0.12 p1. And a complete, 
powerful data management system that is 
actually easier to use than many simple 
integrators found in other chromatographs. 

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

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

page general catalog and 48- 
page HPLC catalog. Call toll 
free (800) 228-4250 (except 
NE, AK) or write: 1x0, Inc., 
P.O. Box 5347, Lincoln, NE 
68505. 
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In slde by s~de comparisons agalnst all 6y 
today's lead~ng brands, th~s low cost mlcro- 
centrifuge proved to be conspicuous In 
~ts sllence. In fact, at a full 17,000 xg, 
Centra-M's nolse level IS barely percept~ble, 
wh~le others are nolsy at much lower forces. 
But quietness is only one of its virtues. You 
get versatility and large capacity-up to 42 
microsamples per run-with a unique 
universal rotor which accepts all popular 
microtubes. You get the fastest acceleration/ 
deceleration.. . less than 8 seconds up and 
10 seconds down. Plus you get the features 
today's labs want most-auto-reset timer, 
momentary spin control, fail-safe cover 
interlock and maintenance-free brush- 
less motor. 
Before you buy a microcentrifuge, stop, 
look, and listen to the new Centra-M. Call 
or write for a demonstration today. 

monstration, circle No. 79 

For literature, circle No. 80 HIGH-SPEED MICROCENTRIFC 

L IEC CENTRA" SERIES.. .Today's Leading Line ot Bench-top Centrifuges. =- - 

CENTRA-f - CENTRA-8 CENTRA-4B C VTRA-HN CENTRA-W 
High Performance Large Capacity General- High Speed General- The ndvanced Automatic 
Refrigerated Centrifugt Purpose Centrifuge Purpose Centrifuge "Workhorse" Centrifuge Cell Washer 

Splns everything from Combines the durab~lity This mlcroprocessor- 
standard tubes and 250 and mechanical features controlled unlt flawlessly 
mi bottles at 2500 x g  to of the popular Model automates washing steps 
microtubes at over 10 000 HN-SII  with the latest for antiglobulin testlng yet 

rotor systems including an xg Also accepts micro- control and safety innova- offers the flexibility to meet 
8 x 240 ml rotor for over plates microhernatocr~t tions The 1-liter system specific lab requirements 
5000 xg  performance capillaries and microscope features unique bar graph Rugged dual angle rotor 
Digital controls provide slides Compact and indicators for speed and eliminates need to periodi 
simple operation with out- quiet the 4B I run time Large selection cally inspect and replace 
standing accuracy centrifuges in of rotors for clinical or a rotating bowl assembly 

industrial applications 

nu 
INTERNATIONAL EQUIPMENT COMPANY 

)IVISION OF D A W N  
B r -  -w 
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Engineering calculation misea to a new power. 
The only software program 
to combine the flexibility of a 
blackboard, the simplicity of a 
calculator, and the power of 
a personal computer. 

L 
Now you can write 
calculations on 
your PC in stan- 
dard math nota- 
tion-mixing text, 
formulas and 
graphics with the 

same free-form easeyou have on a 
blackboard or scratchpad. 
No new languages to learn. 
Simply type equations an 
on the screen and M a t h C g E g -  
matically calculates and displays 

your results as numbers or graphs- 
exactly as you want to see them. 
Change anything, and MathCAD 
instantly recalculates the results. 
Add text a t  any point to support 
your work. Then rint and save 
your entire calcu f' ation as an inte- 
grated document. 
Powerful built-in functions. ' 

MathCAD handles both real and 
complex numbers and does auto- 
matic unit conversion and dimen- 
sional analysis. It has a full range 
of built-in functions including inte- 
gration, differentiation, W s  and 
cubic splines. Or you can define 
your own. No wonder thousands of 
engineers use MathCAD every 
day, for everything from robotics 

MathCAD 

to signal processing and thermo- 
dynamics to fluid mechanics. 
Call us today. 
We're convinced that MathCAD 
belongs on every engineer's desk. 
At $249, with our no-risk, 30-day 
money-back guarantee, you really 
can't afford not to try it. To place 
your order or to request further 
information, call us now at: 

(in Massachusetts: 617-577-1017) 

MathCAD. Once you've tried it, 
you'll wonder what you ever did 
without it. Order today. 
Requires IBM PC0or compatible. SIZKB RAM, graphics card. 
IBM PC is a registered trademark of international Business 
Machines Corporation. MathCAD" MathSoh. Inc. 
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Information for Contributors 

T H E  EDITORS OF SCIENCE 

Manuscripts should be addressed to the 
Editor, Science, 1333 H Street, NW, Wash- 
ington, DC 20005. Submit three copies 
together with a letter of transmittal giving 

1) the names and telephone numbers of 
the authors; 

2) the title of the paper and a statement 
of its main point; 

3) three to eight keywords to be used for 
indexing; 

4) the names, addresses, telephone num- 
bers, and fields of interest of four to six 
persons outside your institution who are 
qualified to referee the paper; 

5) the names of colleagues who have 
reviewed the paper; 

6)  the total number of words (including 
text, references, and figure and table leg- 
ends) in the manuscript; and 

7) a statement that the material has not 
been published and is not under consider- 
ation for publication elsewhere. 

In addition, include with your manuscript: 
(i) any paper of yours that is in press or 

under consideration elsewhere and includes 
information that would be helpful in evalu- 
ating the work submitted to Science; 

(ii) written permission from any author 
whose work is cited as a personal communi- 
cation, unpublished work, or work in press 
but is not an author of your manuscript; 

(iii) for review of manuscripts based on 
crystallographic data, two copies of the co- 
ordinates. 

Before being reviewed in depth, most 
papers are rated for their interest and overall 
suitability by a member of the Board of 
reviewing Editors. Papers submitted in dis- 
ciplines for which there is no appropriate 
member of the Board of Reviewing Editors 
may be screened by editorial staff members 
in consultation with outside experts. Papers 
that are not highly rated are returned to the 
authors within about 2 weeks; the title page 
and abstract from one copy are retained for 
our files. The others are reviewed in depth 
by two or more outside referees. Authors are 
notified of acceptance, rejection, or need for 
revision, usually within 6 to 10 weeks. Pa- 
pers cannot be resubmitted, either after ini- 
tial screening or after in-depth review. 

Conditions of Acceptance 

When a paper is accepted for publication 
in Science, it is understood by the editors 
that (i) any materials necessary to verify the 
conclusions of the experiments reported will 
be made available to other investigators 
under appropriate conditions; (ii) all au- 
thors have seen and approved the final ver- 
sion of the manuscript; (iii) sequence and 
crystallographic data will be offered for de- 
posit to the appropriate data bank; and (iv) 
a paper will not be released to the press or 
the public before its publication. If there is a 
need in exceptional cases to publicize data in 
advance of publication, the AAAS Office of 
Communications (202-326-6440) must be 
consulted. 

Selection of Manuscripts 

In selecting papers for publication, the 
editors give preference to those of general 
significance that are well written, well or- 
ganized, and intelligible to scientists in dif- 
ferent disciplines. An attempt is made to 
balance the subject matter in all sections of 
Science. Membership in the AAAS is not a 
factor in selection. 

Accepted papers are edited to improve the 
accuracy and effectiveness of communica- 
tion and to bring them within the specified 
length limits. When the author's meaning is 
not clear, the editor may consult the author 
by telephone; when editing is extensive, the 
manuscript may be returned for approval 
and retyping before the type is set. 

Categories of signed papers include: gen- 
eral articles, research articles, reports, letters, 
technical comments, book and software re- 
views, perspectives, and policy forums. 

General Articles. General articles (up to 
5000 words) are expected to (i) review new 
developments in one field that will be of 
interest to readers in other fields; (ii) de- 
scribe a current research problem or a tech- 
nique of interdisciplinary significance; or 
(iii) discuss some aspect of the history, logic, 
policy, or administration of science. Readers 
should be able to learn from a general article 

what has been firmly established and what 
are unresolved questions; speculation 
should be kept to a minimum. 

Many of the general articles are solicited 
by the editor, but unsolicited articles are 
welcome. Both solicited and unsolicited arti- 
cles undergo review. 

General articles should include a note 
giving the authors' names, titles, and ad- 
dresses; a summary (50 to 100 words); an 
introduction that outlines for the general 
reader the main point of the article; and 
brief subheadings to indicate the main ideas. 
The reference list should not be exhaustive; 
a maximum of 50 references is suggested. 
Figures and tables should occupy no more 
than one printed page. 

Research Articles. A research article (up 
to 4000 words) is expected to contain new 
data representing a major breakthrough in 
its field. The article should include an author 
note, abstract, introduction, and sections 
with brief sideheads. A maximum of 40 
references is suggested. Figures and tables 
together should occupy no more than one 
printed page. 

Reports. Reports (up to 2000 words) are 
expected to contain important research re- 
sults. They should include an abstract (no 
more than 100 words) and an introductory 
paragraph. A maximum of 30 references is 
suggested. Figures and tables together with 
their legends should occupy no more than 
one printed page. 

Letters. Letters are selected for their per- 
tinence to material published in Science or 
because they discuss problems of general 
interest to scientists. Letters pertaining to 
material published in Science may correct 
errors; provide support or agreement; or 
offer different points of view, clarifications, 
or additional information. Personal remarks 
about another author are inappropriate. 
Letters may be reviewed by outside consul- 
tants. Letters selected for publication are 
intended to reflect the range of opinions 
received. The author of the Science paper in 
question is usually given an opportunity to 
reply. 

All letters are acknowledged by postcard; 
authors are notified if their letters are to be 
published. Preference is given to letters that 
do not exceed 250 words. Letters accepted 
for publication are frequently edited and 
shortened in consultation with the author. 

Technical Comments. Technical com- 
ments (up to 500 words) may criticize arti- 
cles or reports published in Science within 
the previous 6 months or may offer useful 
additional information. Minor issues should 
be resolved by private correspondence. The 
authors of the original paper are asked for an 
opinion of the comment and are given an 
opportunity to reply in the same issue if the 
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comment is published. The comments, and 
sometimes the reply, are subject to the usual 
review procedures. Priority disputes under- 
go extensive review and are published only 
when action is recommended. 

Book and Software Reviews. The selec- 
tion of books and software packages to be 
reviewed and of reviewers is made by the 
editors. Instructions and length specifica- 
tions accompany items to be reviewed when 
they are sent to reviewers. 

Manuscript Preparation 

Typing. Use double-spacing throughout 
the text, tables, figure legends, and refer- 
ences and notes and leave margins of at least 
2.5 centimeters. Put vour name on each 
page and number the pages starting with the 
title page. 

Titles. Titles should be short, specific, 
and amenable to indexing. For general arti- 
cles the maximum length is 80 characters 
and spaces; for research articles and reports 
the maximum is 100 characters. 

Summaries or abstracts. These should 
include a sentence or two explaining to the 
general reader why the research was under- 
taken and why the results should be viewed 
as important. The abstract should convey 
the main point of the paper and outline the 
results or conclusions. 

Text. A brief introduction should indicate 
the broad significance of the paper. The 
whole text should be intelligible to readers 
in different disciplines. Technical terms 
should be defined. All tables and figures 
should be cited in the text in numerical 
order. 

Symbols and abbreviations. Define all 
symbols, abbreviations, and acronyms. 

Units of measure. Use metric units. If 
measurements were made in English units, 
give metric equivalents. 

References and notes. Number refer- 
ences and notes in the order in which they 
are cited, first through the text and then 
through the table and figure legends. List a 
reference only one time. References that are 
always cited together may be grouped under 

a single number. Use conventional abbrevia- 
tions for well-known journals; provide com- 
plete titles for other journals. For references 
with up to five authors provide all the 
names; for more than five, provide the name 
of the first author only. See issues of the 
journal for examples. 

Unpublished observations. Reference to 
unpublished data should be given a number 
in the text and placed, in correct sequence, 
in the references and notes. 

Acknowledgments. Gather all acknowl- 
edgments into a brief statement at the end of 
the references and notes. 

Informed consent. Investigations on hu- 
man subjects must include a statement 
indicating that informed consent was ob- 
tained after the nature and possible conse- 
quences of the studies had been fully ex- 
plained. 

Animal welfare. Authors using experi- 
mental animals must state that their care was 
in accordance with institutional guidelines. 
For animals subjected to invasive proce- 
dures, the anesthetic, analgesic, and tran- 
quilizing agents used, as well as the amounts 
and frequency of administration, must be 
stated. 

Figures. For each figure submit three 
high-quality glossy prints or original draw- 
ings of sufficient size to permit relettering 
but not larger than 22 by 28 centimeters 
(8Y2 by 11 inches). On the back of every 
figure write the first author's name and the 
figure number and indicate the correct ori- 
entation. Manuscripts with oversized figures 
will be returned t o  the author without rm'ew. 
Photocopies of figures are not acceptable; 
transparencies, slides, or negatives cannot be 
used because they cannot be sent to review- 
ers. 

On acceptance of a paper, authors re- 
questing the use of color will be asked to 
supply slides or negatives of the color 
artwork and to pay $600 for the first color 
figure and $300 for each additional figure as 
a contribution toward printing costs. 

Illustrations reprinted from other publica- 
tions must be credited. It is the author's 
responsibility to obtain permission to re- 
print such illustrations in Science. 

Tables. Tables should supplement, not 
duplicate, the text. They should be num- 
bered consecutively with respect to their 
citation in the text. Each table should be 
typed, with its legend (double-spaced), on a 
separate sheet. Give each column a heading 
with units of measure indicated in parenthe- 
ses. Do not change the unit of measure 
within a column. 

Equations and formulas. Use quadru- 
ple-spacing around equations and formulas 
that are to be set off from the text. Define all 
symbols. 

Uncertainties and reproducibility. Evi- 
dence that the results are reproducible and 
the conditions under which this reproduc- 
ibility (replication) was obtained should be 
explicitly stated. The effect of limitations in 
experimental conditions on generalizability 
of results should be discussed. Uncertainties 
should be stated in terms of variation ex- 
pected in independent repetitions of the 
experiments; they should include an allow- 
ance for possible systematic error arising 
from inadequacies in the assumed model 
and other known sources of possible bias. 
Probabilities from statistical tests of signifi- 
cance should be subordinated to the report- 
ing of results and associated uncertainties. 

Printing and Publication 

Proofs and reprints. One set of galley 
proofs is sent to the authors. An order blank 
for reprints accompanies the proofs. 

Scheduling. Papers are scheduled for 
publication after Science has received correct- 
ed galley proofs from the authors. Papers 
with tables or figures that present problems 
in layout, or with color figures or cover 
pictures, or that exceed the length limits may 
be subject to delay. 

Cover Photographs 

Particularly good photographs that per- 
tain to a paper being submitted will be 
considered for use on the cover. Submit 
prints (not slides, negatives, or transparen- 
cies) with the manuscript. 
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WE DON'T 
CUT CORNERS. 

Baker's radius-cornered allow harmful contaminants and 
one-piece interim maximizes bacteria to build up. 
personnel protection. At The Baker Company, we 

Caution: inadequate contain- never compromise on personnel 
ment of dangerous biological or product protection. Should 
materials can be hazardous to you? 
your health. Call toll free for complete data. 

The best way to reduce the Or write to The Baker Company, 
risk? Baker Biological Safety P.O. Drawer E, Sanford, ME 04073. 
Cabinets. With the best mate- 
rials. The best workmanship. The 1-800-992-2537 
best performance. 

One-piece stainless steel and 
true metal rounded radiused corners 
make our interior work areas 

Mle lAlfER 
leak-tight and easy to clean. 
Other cabinets are seamed with 
metallic-colored caulking com- 
pound, which can shed, peel, and 

Circle No. 6 on Readers' Service Card 

THERAPEUTIC APPLICATIONS OF LIPOSOMES I MAY 11-13, 1981 PRINCETON. NEW JERSEY SCANTICON CONFERENCE CENTER I 
I I Dr. Sol M. Gruner (Princeton University) Dr. Marc J. Ostro (The Liposome Co., inc.) Dr. Gerald Weissmann (N.Y.U. Medical Center) 

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

Dr. Andrew Whelton (Johns Hopkins University) Dr. Richard S. Ginsberg (The Liposome Co., Inc.) b a y  11 8 p.m. at the banquet. 
Dr. Gerald P. Bodey (M.D. Anderson Hospital 6 n m o r  Institute) Dr. Gabriel Lopez-Berestein (M.D. Anderson Hospital & lmor  InstiMe) 

SYMPOSIUM II: INFLAMMATION Chairman: Dr. Gerald Weissmann (N.Y.U. Medical Center) I I d ,  I 
I I Dr. Bengt Samuelsson (Karolinska Institute, Sweden) Dr. John Dingle (Strangeways Reaearch Laboratories, U.K.) 1 pt?T " 

Dr. Kurt lsselbacher (Haward Med~cal School) Dr. Alan L. Welner (The L~posome Co., Inc.) u-, 
SYMPOSIUM Ill: CANCER I Chairrnan: Dr. Dr. Alan C. S.~torelli ( h l e  University School of Medicine) 
Dr. Joseph Bertino ( h i e  University School of Medicine) Dr PietuCullis (Universe of British Columbia 
Dr. Victor Ling (Ontario Cancer Institute, Canada) Roman Perez-Soler (M.lj. Anderson Hoapital6~morInrtltuts) 

SYMPOSIUM IV: CANCER II Chairman: Dr. Rudolph L. Juliano (University of North Carolina, Chapel Hill) 

I Dr. Emil Frei (Dana Farber Cancer Institute) 
Dr. Zanvil Cohn (Rockefeller University) 

Dr. Peter Dukor (Ciba-Geigy, Ltd., Switzerland) 
Dr. John Weinstein (National Institute of Health) 

SYMPOSIUM V: VACCINES Chairman: Dr. Keith J. Dorrington (Connaught Laboratories, Canada) 
Dr. Richard Lerner (Scripps Clinic 6 Research Foundation) Dr Carl R Alvin (Waiter Reed Army Institute of Research) 
Dr. Louis Chedid (Univ. of So. Florida College of Medicine) ~ r :  blowah Six (laylor College of Medicine) 

*CO-SPONSORED BY THE BIOLOGY DEPARTMENT OF PRINCETON UNIVERSITY AND THE LiPOSOME COMPANY, INC. 

I Porterrr Scientists interested in presenting POSTER PAPERS should submit a brief (250 words or less) abstract with their registration forms. 

Payment: Registration fee must accompany this registration form in order for a place to be resewed in your name. I 
NON ALL 

REGISTRATION PROFIT OTHERS Name Title 

3 Day Conference (Includmdouble mom, 
board. banquet.. concert and contnmct fees) $450 $850 Dept' 

Organization 

Streel City 
3 Day Contnence (includesslngle mom. 
board. banquet.. wncert and conference t m )  $600 $1,000 State Country 

ZIP Rlephone 
Daily Conference (conference fen. 
luncheonstor 3 days, concert and banquet) Box 9301. Renton. N.J. 08650-1301 s600 Return to: Y Babice. Conference Coordinator, The Third Princeton-Liposome Conference, P.O. I 

I 
I 

I n Please check this box if you wish to purchase the book entitied "Liposornes. Biophysics to Therapeutics" being otfsred st a conference price of $35 (rq. price - $70). i 
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Hotpack to2 incubators with self- 
decontamination save time and effort 

Independent lab test prove Hotpack CO, incubators' 
decontamination cycle achieves 7 log reduction in B. 
Stearotherrnophilus spores, as required for FDA sterilii- 
tion standards. Decon cycle does it automatically between 
test runs. Get this exclusive Hotpack feature plus more. 
Call Hotpack today for your FREE literature packet. 

Hotpack works w~th you d~rect Custom systems", Mod~flcatlons? 
We'll englneer to ycur needs Call us tdl free 

800-523-3608 
or 21 5.824-1 700 In Pennsyhmn~a 

10940 Duttm Rd Ph~kdelphla, 
PA 19154. Telex -1 197 

To have a Sales Representat ive c a l l  c i r c l e  reader serv ice  number 123 
For 1 i t e r a t u r e  c i r c l e  reader serv ice  number 124 

variety of stock and custom cells. 

Circle No. 41 on Readers' Service Card 
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Manr-katureddecu~argr;40hicspackage 
for the ISM PCandApple 11. I~~o~porates 
DIY to let you bu~ldyour own molecule, 
plus LECTURE which dsplaysa sequence 
ofstructures to ~llustrate a talk, 

KINETIC, EBDA, LIGAND, 
LOWRY: Note - 2nd release, 
Tkpopu/ar co~~ecmn of rad~oligand 
blndlng analysisprogmns for the ISM K. 
Supporn ISM or Hercules 

Many more packages available from: 

Eiseuier - BIOSOFT 
Pleasesendorderst0 
Elsevter-BIOSOFT (JIC), 
52 Vanderbilt Avenue 
NewYorkNY 10017 

Circle No. 1 1 1 on Readers' Service Card 



WHO SUPPLIES 
THE MOST IMMOBILIZED PROTEIN A 
ACTIVITY PER ML OR PER $$$? 

Let's face it, Immobilized rProtein A"' is not an "inert" substance. 
Its value is directly related to its IgG binding activity. And immobilized 
recombinant Protein A from Repligen has more IgG binding activity per ml 
(> 20 mg human polyclonal IgG per ml) or per S (as low as S.301mg IgG 
binding capacity*) than the other brands. Repligenk rProtein A is readily 
available in two forms: immobilized to crosslinked 4 % agarose beads in 
milliliter and multiliter quantities or as an ultrapure lyophilized protein in 
laboratory and multigram quantities. 

For more information, please call (617) 225-6000. Or write REPLIGEN 
Corp., One Kendall Square, Bldg. 700, Cambridge, Massachusetts, 02139 
Attention Customer Service. 

'In bulk quantities 

Circle No. 10 on Readers' Service Card 

Higher pertormar Ice ... mc we options. more features 

5-500 lab tat .. .. , The new TMC Micro-g Series 6: yles with advanced Gimbal Piston" isolators 
achieve highest attenuation of born verrlcal and horizontal vibration. Features include new 
leveling feet, new 2" thick, high-stiffness, highly damped stainless steel top with rc 
seamless edges and comers. 

Options offer added utility and convenience: armrests, shelving, choice of top 
surfaces, casters, equipment support bars, Faraday cages. Sizes fmm 25" x 36" tc 
36" x 60". Write or call for new product bulletin No. MG30-86 and price list today. 

'lkchnical Manufacturing Corporation 
15 Centennial Drive Peabody, MA 01960 
Telephone: 617-532-6330 Telex: 951408 - --. 

4icro-gD SE 
bration isc 
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Try A New 
Approach to 
Life Sciences- 
Search STN 
International"! 
Search STN lnternational online 
to get effective answers to your 
life science questions. Stay 
current on new developments 
in fast-changing fields such as 
biotechnology, pharmaceuticals, 
forensic science, and 
immunology 

More than one-third of our CAS 
ONLINE@ database contains life 
science information. Try BlOSlS 
Previews? and our newest 
file, BIOCAS, the link between 
BlOSlS Previews and CAS 
ONLINE. All searchable with 
only one command language 
on STN! 

Please fill out and clip this 
coupon today 

YES: Please rush me my 
FREE STN information 
packet. 

Name 

Organization 

Address 

Mail to: 

STN International 
Marketing, Dept. 33886 
2540 Olentangy River Road 
F? 0. Box 02228 
Columbus, Ohio 43202 USA 
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"Meet MilliGen" 
Spring Symposium 

Asenda 
Chemical synthesis of large DNA 
fragments 
Base composition assay for synthetic 
DNA 
Chemical synthesis of end-labelled and 
modified oligonucleotides 
Comparison of BodFmoc chemistries 
for peptide synthesis 
Continuous flow peptide synthesis 
Peptides and DNA analysis and 

. purification 

Speakem will include: 
Dr. Gareth Priestley (C.R.B.) 
Dr. k u l  Sheppard (C.R.B.) 
Dr. Eric Atherton (C.R.B.) 
Dr. Hubert Koester (MilliGen) 
Dr. Alex Bonner (Milliien) 
Dr. Jack Johansen (Millipore) 

LoccltionramlDates 
Boston, MA April 9 
Saddlebrook, NJ April 13 
Washington, D.C. April 16 
Research Triangle, NC April 20 
Chicago, IL April 24 
Columbus, OH April 28 
Toronto, Canada April 30 
Montreal, Canada May4 
Houston, TX May11 
St. Louis, MO May 26* 
*Coincides with Tenth American Wptide Symposium. 
Seminar from 1 4  p.m. 

Seminars will run from 9:00 a.m. to 3:00 
p.m., unless otherwise noted, and will 
include a complimentary lunch. There 
is no charge, buts ace is limited. For 
reservations and 1 etails, call toll-free 
(800) 872-0071 ; in Massachusetts, 
(61 7) 275-5208. 

MilliGen will also be conducting DNA/ 
Peptide tutorials at the'upcoming ASBC 
and FASEB meetings. 

Division of MILLIF~RE 

Whenit comes to 
biotechnology research 

don~figMyourwaythrough 
the information maze 

Finish 

@ 

If finding the right inhmation on the' research time by giving you instant 
latest patents, products and markets in access to over 275 databases with infor- 
biotedmology seems amfushg, or if it mation on litexally millions of products 
takes too much valuable time, then you and much more. So you'll spend less 
should know about D W ?  time in the library and more time doing 

Now you can quickly find the what you do best. 
right inhmation in databases such as Your company may already be 
CA SEARCH,with instant acxess to mil- using D W .  Check to see.% get 
lions of articles indexed by Chemical acquainted, DIALOG offers $100 worth 
Abstracts Service. of free time to first time users. Just 

Or in SCISEARCH, offering a call 800-3-DIALOG. Or write DIALOG, 
multidisciplinary index to the literature 3460 Hillview Avenue, Palo Alto, 
of science and technology. Or in BIOSIS CA 94304. 
PREVIEWS, providing worldwide 
coverage of research in l i fe  sciences. D I f 4 W G e ~ ~ ~ m ~ ~ ~ ~ o ~  SERVICES,~. 

A SUBSlOlARVOF LOCKHEB) COW 

And in -ICba , wddk /agest onhx ~~~k 
leading resource for biomedical research. 

In fact, DIALOG saves valuable 
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Exclusive pneumatic joystick control 
X, Y and Z axis movement 
Essentially zero drHt 

Circle No. 141 on Readers' Service Card 

movement 
I 

-- 

I controls 
Accomplish contact fusion/melting, 
remote fusion, micro-forging, 
fracturing, micro-glass blowing, 
distanWcontact stretching 
Forge/fabricate with glass, metal 
slloys, organic crystals, polymers, orner 
fusible materials 

Circle No. 142 on Readers' Service Card 

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

Circle No. 143 on Readers' Service Card 

13795 RIDER TRAL SUITE 104, ST. LOUIS. MO 63045 
(314) 291-0198 
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GRAPHS 
from your IBM PC, XT, AT 

and HP or compatible plotter. 

8 
n 10 

.- 

, ,. ,, 3 z, 
0 10 20 30 40 50 60 70 

TIME ( w e d  

SIGMA PLOTTMsoftware - $350. 
Error bars And Now! 

. smooth Lines . Multiple graphs 

. Clean diagonals per page 
- Movable labels Curve fitting 
. Log/semi-log Laser printer 

scales support 
Load data from keyboard, ASCII or 
DIF files (including LOTUS 123). 
C~II or write for more information. 

JANDEL SCIENTIFIC 
MICROCOMPUTER TOOLS FOR THE SCIENTIST 

2656 Bridgeway, Sausalito, CA 94965 
800-874-1888 (outside CAI 
415-331-3022 (inside CA) 
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Templales lea Ex- Data 

BIOQUANT" SYSTEM IV 

The BEST Image Analysis Sofhuare 

The BQ System IV is a collection of 
image analysis products.including simple 
morphometry, automated video-based 
analysis, autoradiography, 
microdensitometry, 3D reconstruction, 
and bone histomorphometry. 

Since 1978 R & M Biometries, I ~ c .  
has designed image analysis systems to 
satisfy research scientists in hun- 
of research labs. 

To see the best image ailalysis 
software,  all US for a demonstration. 

BIOQUANT 
~ O M E T ' R I C S ,  INC. 

561 1 Ohio Avenue. Nashv~lle. TN 37209 
615.269-9966 

For a demonstration c i r c l e  reader service number 163 
For l i t e r a t u r e  c i r c l e  reader service number 164 

IMAGE INTENSIFIER 
The KS-1380 is an image intensifier assem- 
bly for quantitative low light level video (us- 
able signal at 2 x 10 -7 fc). This modular 
assembly features manual and computer 
controlled externally adjustable and repro- 
ducible gain over a 200-fold range. The de- 
vice has very low noise, 850 line horizontal 
resolution, less than l0/o geometric distortion 
and gain uniformity <3% over the entire 
image area. 

Spectral sensitivity ranges from 400-850nm 
with peak response at 600nm. The intensifier 
incorporates overload protection, low lag, 
and a linear input-output relationship. Life 
expectancy of tube 20,000 hours. The KS- 
1380 accepts any video camera with C- 
mount input. Performance of the system is 
equal or better than ISlT camera when a one 
inch newvicon tube camera or solid state 
camera with equal sensitivity is employed as 
the output detector. 

Video Scope International, Ltd. 
Box 17150 
Washington DC 20041 



CLINICAL BIOCHEMISTRY 
Now published by Pergamon on behalf of the 
Canadian Society of Clinical Chemists 
Editors-in-Chief: 
D.M. Goldberg, M.D., W.D., 
The Hospital for Sick Children, Toronto 
W.H.C. Walker, Ph.D., McMaster Medical Centre. 
Hamilton 
Volume 20. 1987 Published bi-monthly 

CLINICAL BIOCHEMISTRY publishes articles and in- 
vited reviews relating to the applications of chemis- 
try, biochemistry, immunology and molecular 
biology to clinical investigation and diagnosis, 
therapy and monitoring of human disease. 

FREE RADICAL 
BIOLOGY & MEDICINE 
Editors-in-Chief: 
William A. Pryor, W.D., Louisiana State University 
Kelvin J.A. Davies, W.D., University of Southern California 
Volume 3, 1987 Published bi-monthly 

JOURNAL OF FREE RADICALS IN BIOLOGY & MEDI- 
CINE and ADVANCES IN FREE RADICAL BIOLOGY 
AND MEDICINE have been consolidated into this 
new journal to bring readers a centralized source 
for both original and review articles in the field of 
free radical research. 

REPRODUCTIVE TOXICOLOGY 
Editor-in-Chief: 
Anthony R. Scialli, M.D., 
Reproductive Toxicology Center, Washington. D.C. 
Volume 1, 1987 Published quarterly 

REPRODUCTIVE TOXICOLOGY publishes original 
research on the influence of chemical and physi- 
cal agents on reproduction, Included in each 
subscription is membership to the Reproductive 
Toxicology Center, free access to the REPROTOX 
database (available in the United States and 
Canada), and for member physicians, the use of 
the Clinical Inquiry Program. 

TOXICOLOGY IN VlTRO 
Joint Editors: 
Dr. I.F.H. Purchase, 
Central Toxicology Laboratory, Macclesfield 
Dr. Gordon C. Hard, BIBRA, Carshalton 
Volume 1, 1987 Published quarterly 

TOXICOLOGY IN VlTRO will publish original research 
papers and occasional reviews on the use of in 
vitro techniques for determining the toxic effects of 
chemicals and elucidating their mechanisms of 
action. 

To request a free sample copy and subscription 
information for these exciting publications, please 
contact the nearest Pergamon office. 
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, NOYES PELLETS 

The Top of the Line 
in precision pelleted diets 

for laboratory animal research 
For more information about standard and 
custom diets, including the incorporation 
of your test substance, in precision pellets 
from 20 mg to 3.5 g call TOLL FREE 

800-522-2469 
See us at FASEB Booth 1123 

PJ NOIES COUPANY NC . P . 0 .  Box 381 
Lancaster, NH 03584 . 
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of quality sample preparation 
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tools include ion exchange rn-:-- 
filtration products, disposal 
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satisfy 

sample 
are: 

.tion1' il 
: free cc 

1414 Hatbwr Way South Also In Rockvilla Centre, NY; H0msb~ Australia; Vianna, 
Richmond, CA 94804 Austria; Miswssauga, Canada; Watford, England; Munich, 
(415) 232-7000 Gennany; Milan, Raw; Tokyo, Japan; Utrecht, The Nether- 
800-4-B10-RAD lands; andGIattbrugg, Switzerland. 

See us at FASEB Booth #918 
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From 0.5 FL ... ultra micro accuracy by design. 
1 



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

If you are using powdered media, chances are 
you're introducing many variables to your work. 
Don't be surprised. Just because you prepare your 
medium the same way every time doesn't mean that 
it isalways the same. Unforeseen problems could be 
introduced in your water system in the form of 
endotoxin, microbial and chemical 
contaminants. Additional problems 
could result from airborne particu- 

I 
lates in your hood, particulates and 
bioburden in your caps, bioburden 
and residue in your bottles, and 
variability introduced by the pow- 
dered media. 

So, the next time you run an 1 
experiment, the medium you take 
for granted could be letting you 1 
down. 

The solution to this problem is our 4 
quality liquid media. At Whittaker 
M.A. Bioproducts we routinely 

monitor all aspects of production. The quality of air in 
our aseptic filling core is precisely controlled. The 
defined oven load configurations used in production 
have been validated for sterilization effectiveness. 
Our water system is tested daily and its endotoxin 
levels are lower than water for injection standards. 

Hundreds of Standard Operating 
Procedures are in place to assure 
you consistent, quality products. And 
none of our media are prepared 
from reconstituted powder. 

The next time you consider using 
powdered media choose quality 
liquid media from Whittaker M.A. 
Bioproducts. We won't leave you 
holding the bag. 

Telephone toll free, 
800-638-81 74. 

In Maryland, 800-231 -3352. 
In Washington, D.C. Metro, 

800-426-781 1. 

P.O. Box 127, Biggs Ford Road Walkersville, MD 21 793 (301) 898-7025 
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IHE NEW LEISS 

LONTINUES. 

In 1986 a new Z&s age in microscopy dawned 
th the Pyramids of Zeiss - the &&&nn Axioom 

and Axiotrtm microscopes Now Carl Zeiss expanr 
the series: The more-than-routine micros cop^ 

cence-stained specimens, spechnens with prhnaw 

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

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

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

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

For lttsrrtura ctr  reader servlcs nu 
for a dsrPnstrrtlnn 1e reader servlcs 

Reliable photomicrog, The Pyramids 
~ p h y  and TV of Zeiss: 
35 mm, large format, instant The new Geometry 
photography are all easy for Microscopes 
with the MC 63 S microscope 
camera. 
TVcameras readily accepted. 
The stability of the Pyramids. 

Carl Zeiss, Inc. 
Thornwood, NY 10594 
(914) 747-1800 



I4 How to close the critical gap between measurement 

@ 1987 LohlsDevelopent CorpoWiOn. AU rights lpse~ed. Lotus and 1-2-3are registered bademarksof Lotus Development C o w i o n .  LdusMeasure isa trademarkof Lotus Dwelopment Corporation. System Requirements: 

I I The 

ut The 

Call toll-free 
1-BOO-328-335Z. 

NWlHt INL 

WE'RE OUIETLY., , THE LEADER! ?>m r C a N B R m  l l N r  mYrraV,H MN 6-8 U S A  
I bm 128 31% IN Uhlbl2 113 8270 TfiEl 290788 
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Measurement hardware and Lotuse 1-2-30 
have been too far apart for too long. Because until 
now, to get data from instruments into 1-2-3 you 
had to do it manually or write your own program. 

Lotus Measure'" is the first software that 
searnlessly moves data from measurement hard- 
ware directly into 1-2-3 in real time, for immedi- 
ate display, d y s i s  and storage. 

Measure was designed to work as part of 
1-2-3, so you'll recognize the familiar 1-2-3 inter- 
face. You can even runMeasure from 1-2-3 macros. 

Measure works with over 8,000 kinds of 
instruments, in hundreds of applications, manag- 
ing intelligent instruments over the IEEE-488 
or RS-232-C interface bus, or handling AD 

hardware and 1-2-3. boards directly. 
Call 1-800-345-1043 to buy YOU COPY of 

Lotus Measure and ask for product #%N-1666. ?b 
order the complete 
Measure demo package 
for a $10 cost that's 
refundable with pur- 
chase, call and ask for 
demo #%N-1674. Or, for 
more information ask 
for brochure #%N-1740 

I B P  PC. Xl?"AT,*HP kdd'""or COMWPbrtable; 512 KRAM; DOS 2.0or higher; 1-2-3. Rel. 2.0or higher. DatacoUeetion hardware nor included. Demodisk requires DOS 2.Oor higher and BMor w, 
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7'hL ULTIMATE I! SPEEDVAC-ING. 
ihe centrifugal evaporator, concentrator 
and dtyer that gives you 100% recomy, 
iM)% of the time-now gfves you the consis- 
tency and productMty of 100% automation. 
A ~ ~ S ~ L S .  
h u r e  highly reproducible enbpolnt dry- 
ness, batch-tebatch consistent% and GMP 
com~liance. 
PROTECTSCOSNYSAMP~ 
Automatic seauenclm concentrates UD to I 
200 samples identldly run after run.'fall 
safe controls avoid operator em.  Each 
sample pmassed at optimum temperature 
to a preset dryness. 
W A L  V E # S # T I ~  
SpeedVac processes both organlc and 

I 
aqueous solvents. In Clinical labs: sample 
weoaration In drug testlnn. In Blo-Manu- 
&ring: imp& consl~tency, and extends 
woduct shelf-llfe. In Ufe Sciences Research: 
&eater reproduciblllty, accuracy and sensi- 
tivity for HPLC, GCIMS, TLC and lmmun- 
assay. 
For full detalls contact: 
SAVANT Instruments, Inc. 
1U)-103 Bi-County Boulevard 
Farmlngdale, NY U735 
(516) 249-4600 nM: 6973199 SAVANT W 

SAVANT 
Far Sample miparation. 

I 











The most advanced analytical New extra-accessible accuracy over the full 160 g 
balance: a toploader with 160 g weighing chamber. weighing range. The R160P 
capacity, full-range precise The sides and top of the R160P returns to weighing mode auto- 
readability, and ultra-fast LCD slide completely back to give matically. 
readout. you unrestricted access. Now, Sartorius leads the weigh. 
The new Sartorius R160P gives weigh bulky objects easily and Take advantage of the ultimate in 
you features so advanced, they pipette directly into large vessels electronic balance performance 
outweigh those of any other on the weighing pan. with the new Sartorius R160P- 
balance. Features that and a whole family of electronic 
add up to toploader 
convenience and every need, every application. 
stability with semi- adaptable weighing range Capacities up to 8 kg, read- 
micro accuracy. available: automatically abilities down to 10 pg. Fast, 
New advanced- activated, predetermined comprehensive LCD readouts, 
generation LCD 
readout. 
Larger, easier 
to read, crisper, 
with no distracting 'lsOP 

flicker. And ultra-fast update L420P 

speed so you'll never again over- MsYmrius wrhqeb,anm E 8 1 ~ ~ P  computer1 
shoot target weight during for- printerlkevboard interface 
mulation or fill weighing. 
Comprehensive data displays. 
In plain language-like 
POWER OFF, STANDBY, BUSY, CAL 
(calibration), or g (stable 
weight). And internal programs 
to let.you select from a wide 
range of mass unit conversions. 

readability levels. Get the most 
sensitive level any time simply 
by taring. 

Single-touch front-panel 
operating ease. 
Control all functions from the 
front panel. Switch on, program 
over 38 operational parameters, 

( ~ ~ 2 3 2 ~  j-and economical prices. 
Now, as always, Sartorius leads 
the weigh. For more information 
or a demonstration: call 
800-645-3050; in New York, 
516-334-7500. Or write Brinkmann 
Instruments, Inc., Cantiague Road, 
Westbury, NY 11590. 

tare to zero, switch off. With one 
touch, calibrate to semi-micro 

Shaping the future. Brinkmann 
For information c i rc le  reader service number 47 I N S T R U M E N T S .  I N C .  

For a demonstration circ le  reader service number 4f 



Know what's needed an 

1414 H a m r  Way South Also in Rockvile Centre, NY; Hornsby, Australia; Vienna, 
~id,rnOnd, CA 94804 Austria; Mississauga, Canada; Wattord, England; Munich, 
(415) 232-7CXN Germany; Milan, Italy; T&p, Japan; Utrecht, The Nather- 
800-4-610-RAD lands; and Glattbrugg, Switzerland. 

Answers. 
See us at FASEB Booth #918 
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I WE CAN'T LEAVE WELL ENOUGH ALONE. I 
A FASTER, MORE ADVANCED 

WASHING AND READING SYSTEM FOR EIA. 

well shape, round or 
flat. User specific 
microchip 1 program 
available. 

EasyReader- Easy programming and 
extremely flexible software; stores up to 
15 different programs. high quality optics. 
Reads dual wavelength, 96 wells in 60 sec. 

96 Well Microwash -Triple tube washing in 
each well for more thorough wash and 
as~iration. Diaital switch minimizes reagent 

consumption. Semi- 
bevelled outlet tube 
permits thorough as- 
piration regardless of I 

i. Call or write: Skatron Inc. 
P.0. Box 530, Sterling, VA 22170 
(800) 336-0191 

Maow4st1 isa ngistered trademark of Skatron hK. I 



Amersham check- list 

Amersham, the first name in 
research assays. All these 
kits are now available. 

Cardiovascular 
NEW ["51] Human aANP RIA 
NEW [1251] Human a ANP RRA 

Cyclic nucleotides 
[lZ51] CAMP (single range) 
[1251] CAMP (dual range) 
[3H] CAMP 

[3H] Leukotriene B4* 
NEW [3H] Leukotriene C, specific 
NEW [3H] Leukotriene C41D41E4 
[3H] Prostaglandin D, 

Complement 
NEW [lZ51] Human Complement C3a des Arg 
NEW Human Complement C4a des Arg 
NEW [1251] Human Complement C5a des Arg 

Testosterone 
[3H] T e ~ t ~ ~ t e r ~ n e I D i h y d r ~ t e s t e r o n e  

[3H] cGMP Catecholamines 
Prostaglandins and related [3H] CAT-A-KITTM 
compounds 
[3H] Prostaglandin F,, Vitamin D 

["51] 6-Keto-prostaglandin F,, [3H] 1 a, 25-Dihydroxy vitamin D 

[3H] 6-Keto-prostaglandin F,, [3H] 25-Hydroxy vitamin D 

['251] Thromboxane B, 
[3H] Thromboxane B, 
[3H] Bicyclic prostaglandin E, 

Arnersharn International plc 
Amersharn Place L ~ t t l e  Chalfont 
Buck~naharnsh i re  Enaland HP7 9NA 
te lephone Litt le ~ h a l i o n t  ( 0 2 4 0 4 )  4 4 4 4  
telex 838818 ACTIVL G 

By arrangement with Wellcome Diagnostcs CATAKIT IS a trademark of Amersham Internatonal pic Amersham 
UKSales Ayesbury 10296) 395222 Amersham Australia PTY Ltd Sydney 8 8 8  2288 Amersham Belgium SAlNV Brussels (21 538 9194 
Amersham Buchler GmbH & Co KG Braunschweg West Germany ( 0 5 3 0 i )  8080 Amersham Canada Ltd O?raro 1416) 842 2720 
Amersham Corporation Arlington Heghrs USA (312) 364 7100 Amersham Denmark ApS B r k e r ~ d  102) 8 2  0222 Amersham France SA Pars 11 $ 6 9  28 83 00 
Amersham Japan Tokyo (03)  816 6161 Amersham Nederland BV Houren 03403 76660 Amersham Sweden AB Son2 ( 8 ,  734 0800 
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