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propriate solution In and out. 
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small cartridges which fit on disposable 
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Remote sensing and the 
oceans 

P IC~URES of the ocean surface tak- 
en by satellites are contributing to 
an understanding of the fluxes of 

carbon and other biogenic elements in 
the seas (page 1613). Ocean-dwelling 
phytoplankton engage in photosynthe- 
sis, and this rocess is a major contribu- 
tor to the I; ux of carbon. The abun- 
dance of the phyto lankton in the water 
column directly J ects the reflection of 
light in the upper layers of the ocean 
and thus the color at the ocean surface. 
Platt and Sathyendranath argue that 
models for estimating regional and 
lobal primary production from satel- 

f te  imagery should be based on an 
understanding of phytoplankton physi- 
ology and on the biologic structure of 
the water column at local scales. Al- 
though the carbon cycle is complex and 
many factors contributing to it cannot 
now easily be factored into the models, 
a physiologic approach may yield accu- 
rate information as data on the dynamic 
properties and local biologic structure 
of ocean ecosystems become available. 
Knowledge of the buffering capacity of 
the oceans for carbon is of course cru- 
cial for better evaluating the greenhouse 
phenomenon. 

Of mice and men 

A new approach has been taken for 
studying the human immune 
system: SCID mice, a strain with 

severe combined immunodeficiency dis- 
ease, are given human cells and tissues 
and then go on to live healthy lives, 
apparently no longer susceptible to the 
opportunistic infections that usually kill 
them before they are 4 months old 
(page 1632). The mouse-human chime- 
ras were developed by Mc Cune et al. 
and are produced by transplanting into 
mouse hosts human fetal liver hemato- 
poietic cells (a source of lymphoid pre- 
cursor cells) and human fetal thymus 
and lymph node tissue (the environ- 
ments in which the stem cells can differ- 
entiate, proliferate, and apparently 
function). Both human antibodies and 
human lymphoid cells were detected in 

the circulation of the mice several weeks 
after the tissues had been transplanted. 
The characteristics of SCID mice that 
make this model workable and the an- 
ticipated uses of the chimeras for study- 
ing the normal and pathologic work- 
ings of the human immune system- 
with AIDS being perhaps the chief dis- 
ease to which the system is relevant- 
are discussed by the authors and by 
Yancopoulos and Alt in their Perspec- 
tive (page 1581). 

Strong glasses 

T HE properties and structures of a 
group of aluminum-rich (up to 
90 atomic percent), strong, and 

flexible glassy metals are described by 
He et al. (page 1640). A series of alloys 
of aluminum, iron, and cerium were 
prepared; com ositional variations 
were introduced i y altering the relative 
amounts of the elements, by replacing 
the iron with cobalt, nickel, or rhodi- 
um, and by replacing the cerium with 
yttrium, hafnium, or various lantha- 
nides. The amorphous materials were 
made into melt-spun continuous rib- 
bons having widths of 1 to 2 millime- 
ters and thicknesses of 15 micrometers. 
As a group, these amorphous alloys 
were unusually formable, and their ten- 
sile strengths were so great that they 
exceeded the strengths of the strongest 
commercial aluminum alloys. The aero- 
space industry is likely to be among the 
first to make use of these new super- 
strong materials. 

Cyclosporine A effects 

C YCLOSPORINE A ranks as one of 
the top immunosuppressive 
drugs, yet under certain circum- 

stances-in irradiated hosts that have 
been transplanted with matched bone 
marrow cells-it does not suppress but 
actually induces immune reactions; the 
reactions that occur are those that are 
directed against "self" tissues. An expla- 
nation for this autoimmune phenome- 
non has been sou ht at the cellular level 
in the studies o i! Jenkins et al. ( age 
1655). The drug, apparently wor!mg 

during the time when T cells are matur- 
ing, was found to prevent most of the T 
cells from becoming M y  mature to the 
so-called "single positive" cells. Further- 
more, the subpopulation of cells that 
actually did develop to maturity was 
able to bypass the normal screening 
procedure by which those cells that are 
self-reacting regularly get eliminated. 
Thus, T cells enriched in a population 
of self-reactive cells are lefi to mature 
and proliferate in lymphoid organs. 
This explains why, once drug treatment 
ends, the cells engage in typical T cell 
activities, in this case reacting against 
host tissues to which they should be 
tolerant. 

Gene transfer and 
expression in neurons 

A number of strategies have been 
used for introducing specific 
.genes into specific cells that will 

then express the transferred genes; so 
far, the methods have required that the 
"transgenic" cells would be able to di- 
vide. Now Geller and Breakefield de- 
scribe procedures for introducing a for- 
eign gene into nondividing rat neurons 
in culture and for getting gene expres- 
sion within those cells ( age 1667). A 
vector derived from a 1 erpes simplex 
virus was used that caused no damage 
to the neurons when gene expression 
occurred. The test gene, one coding for 
the roduction of the enzyme p-galac- S tosi ase, was from the bacterium Esche- 
richia coli and was stably expressed by 
the genetically modified neurons; the 
enzyme produced by the cells could be 
detected by histochemical staining pro- 
cedures (cover). With this vector sys- 
tem, it should be possible to assess the 
roles in normal neurophysiology of 
neuronal genes that have been cloned 
and of the regulatory elements associat- 
ed with them, and, in addition, it might 
be possible to alter gene defects in 
neuronal diseases. Because herpes sim- 
plex infects many types of cells in both 
mammals and birds, this virus could be 
used for developing vectors for transfer- 
ring genes into a range of posunitotic 
cells for both experimental and clinical 
uses. 
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Expert System Software make EXCELL 
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synthesis system d & e .  
Optimized synthesis parameters and 
reagent calculations are automatically 
provided for synthesis of any peptide on an 
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The disposable, bi-directional flow 
reaction column is packed with Biosearch's 
new PALTM (peptide amides) and PACTM 
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product yield. 
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EXCEU: A so histicated 
''workhorse" t&t produces 

very impressive results. 
PC control. Fmoc BOP+ HOBt chemistv 
0.1 millimle scale. Automated reagent 
calculations. Syringe cartridge system. 
Automated bar code sequence ven'ficatim. 
Bi-directionaljbw reaction column. 
Failsafe sensors. These are some of the 
features that allow EXCELL to produce 
results like this: 

Revetsed Phase HPLC analysis of ACP 
(65-74) dewpeptide amide synthesized 
on the Biosearch Excell uslng 
Fmoc-BOP+HDBt protocol. 

COLUMN: MrsaCPhase Vydac 

5-100% B 3-20 min. 
FUIW: 1.7 mLlmin. 
DETECTION: W at 230 nm 
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Rural and Urban Ozone 

I n the United States substantial improvements have been made since 1970 in the levels 
of most of the principal air pollutants. An exception has been a failure to achieve 
compliance with the National Air Quality Standards for ozone. At least 60 major urban 

areas experience peaks for 1 hour that exceed 120 parts per billion (ppb) more than once per 
year averaged over a 3-year period. The summer of 1988 has been among the worst on 
record for ozone. Lack of success of the program and evidence of the role of biogenic 
hydrocarbons in producing ozone are causing some geophysicists to question whether a 
continuation of current policies of the Environmental Protection Agency will achieve 
control of ozone levels. 

Ozone is formed as a product of a complex series of photochemical events that involve 
reactive organic gases and NO,. Both components are required. In attempting to control 
ozone, the EPA has relied on reducing the level of anthropogenic hydrocarbons such as 
those associated with motor vehicles. It is currently estimated that in the United States about 
18 million tons of nonmethane anthropogenic hydrocarbons are added to the atmosphere 
each year. At the same time 30 to 60 million tons of biogenic hydrocarbons are emitted with 
maximum rates of production on hot summer days coincident with ozone peaks. In the past 
the accepted view has been that the natural hydrocarbons made a minimal contribution to 
ozone bicause their abundance in city centers was small in comparison with anthropogenic 
sources. But a recent report of the Office of Technology Assessment states that peak ozone 
concentrations occur during mid- to late afternoons about 30 miles downwind from centers 
of cities. At such locations the levels of biogenic hydrocarbons may approach those of 
anthropogenic origin. Another factor that may not have been fully weighted is the 
comparative reactivities of the two types of hydrocarbons. The gases from motor vehicles 
tend to be largely saturated hydrocarbons such as butane and isopentane with only about 10 
percent olefins and 20 percent aromatics such as benzene. In contrast, the biogenic 
hydrocarbons are mostly unsaturated olefins. Smog chamber experiments have shown that 
the olefins are prolific sources of ozone. 

Extensive measurements by gas chromatography have shown that all vegetation emits 
hydrocarbons. Deciduous trees mainly produce isoprene (C5Hs), which has two double 
bonds. Emission of this chemical occurs only during daylight hours and the rate increases 
rapidly as temperature rises. The principal hydrocarbons of the evergreens are the olefins, a-, 
and P-pinenes. These are emitted throughout the 24 hours, but again the peak is associated 
with high temperatures. 

Measurements at Scotia,* a rural site in central Pennsylvania, are producing solid 
evidence on the role of biogenic hydrocarbons in forming ozone. Source gases and some of 
the intermediate products are carefully monitored. Only small amounts of anthropogenic 
hydrocarbons, such as propane, butane, and pentanes, are found. Isoprene is the principal 
hydrocarbon present at times of high levels of ozone. In 1986 a peak of 110 ppb of ozone 
was observed. In 1988 peaks of 130, 130, and 150 ppb were noted. 

Biogenic hydrocarbons are likely to have a substantial role in urban areas of the 
Southeast.? For example 60 percent of the Atlanta urban area is forested and about 400 tons 
of biogenic carbon a;e estimated to be produced each summer day. This is an amount 
comparable to the total of anthropogenic hydrocarbons emitted in the urban area. During 
the past decade the amount of anthropogenic hydrocarbons has been substantially reduced 
without a corresponding reduction in ozone. To obtain compliance with ozone standards 
may require reduction in NO, emissions. 

Crucial factors in other places differ. The geometry and meteorology of the Los Angeles 
Basin make ozone control there almost intractable. No single cure will suffice. " 

Those who are engaged in research on formation of ozone appear to be virtually 
unanimous in calling for more instrumentation to monitor the inputs, intermediates, and 
~roducts. In com~arison with the costs of controls on emissions. the amounts devoted to 
I 

state-of-the-art monitoring are trivial. If EPA is to regulate intelligently, it must be better 
informed about the differing circumstances and mechanisms that exist in the various rural 
and urban  PHILIP LIP H.  ABELSON 

*M. Trainer et a l . ,  Nature 329,705 (1987). tW. L. Chameides, R. W. Lindsay, J. Richardson, C. S. Kiang, Science 
241, 1473 (1988). 
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How to 
savework. 

T here's no faster, easier, or better 
way to capture your research findings 
than with Polaroid instant films and 

imaging systems. Whether it's for review, 
analysis, documentation, or sharing your 
findings with your colleagues, Polaroid can 
help you capture the results of your work 
instantly. The images on the left were cre- 
ated in seconds, and they show just some 
of the many ways that Polaroid can help 
you develop your own research in house. 

This S.E.M. image magnified 4000 x 
(Fig. 1) is an inner surface shrinkage cavity 
formed on solidification of a nickel-tin 
eutectic alloy sphere levitated in micrograv- 
ity aboard the space shuttle. The fine detail 

on If;pe 52 black and white instant film using 
a JEOL scanning electron microscope. This 
fine grain print film offers a wide tonal 
range and provides superb detail. 

In color, black and white or white-on- 
blue. In prints, 35mm slides or overhead 
transparencies. In house. In seconds. If you 
have a research imaging application, Polaroid 
has a solution that can help you develop it. 
And you get it all A.S.A.P-As Soon As 
Polaroid instant images. For a complete 
brochure about Polaroid instant imaging 
solutions for the research field, or for a 
free consultation, call 1-800-343- 5000. 
Or write, Polaroid Corporation, Dept. 694, 
PO. Box 5011, Clifton, N.J, 07015. 

was captured on Polaroid y p e  5 5 black 
and white instant film. 

PolaColor ER Type 669 film and the 
Polaroid MP-4 Multipurpose Camera were 
used to produce this image of an electro- 
phoresis pattern from an enzyme digestion 
of Plasmid DNA (Fig. 2). 

This particle analysis of a metal 
alloy (Fig. 3) is shown on High Speed 
AutoFilm Type 339. Type 339 displays 
consistent saturated color and requires 
no pulling, timing or peeling. It was 
made with the Polaroid FreezeFrame 
Video Image Recorder. 

This image of a pollen grain, 
magnified 3300 x (Fig. 4), was taken 

"Polaroid" and ' P o l a ~ o l o r " ~  "FreezeFrame and ';lutoFilm'"" % Polaroid 1988 J 
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1414 Harbour Way South Also in Rockville Centre, NY; Hornsb~ Australia; Vienna, 
Chemical Richmond, CA 94804 Austria; Brussels, Belgium; Mississauga, Canada; Watford, 

(415) 232- 7000 
Division 800- 843-7412 

England; Paris, France; Munich, Germany: Hong Kong; 
Milan, Italy; Tokyo, Japan; Utrecht, The Netherlands; and 
Glattbrugg, Switzerland. 
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Some people make the most of each opportunity 
They're the ones who know how to get the most 
out of school. And with CREFs new Money 
Market Account, it'll be easier than ever. 

At TIAA-CREE it's our goal to do everything 
we can to help you enjoy your future. That's why a 
money market account is now available, and has 
just become a part of our overall retirement program. 

With CREF's Money Market Account, 
you now have the flexibility to diversify among 
TIAA, a fixed-dollar annuity, and CREF's 
money market and common stock variable accounts. 
You also have the freedom to transfer between both 
CREF accounts, and from them to TIAA. 

What's more, we've structured the CREF 
Money Market Account as an annuity. That 
means you get many of the same advantages of 
other money market funds, but with the added 
security of lifetime payout options. 

CREF's Money Market Annuity Put it to 
work for you now and it can help you go places 
in the future. 

Ensuring the future 
for those who shape 

For more complete information, including charges and 
expenses. call 1 800 842-2733 for a prospectus. Read the 
prospectus carefully before you invest or send money 

Another way to get more out of school 
than you put into it. 



Resolution of Fetuin 
Glytopeptide Positional Isomers 

u clear. Yet many researchers focus onthe 

\ protein alone, because carbohydrates are much 
harder to analvze. 

Unless, of fourse, you use the new Dionex 

4' BioLCTM 
An extravagant claim? 

Until Dionex introduced the BioLC System, it 
could take several weeks to isolate oligosaccharides 
derived from a glycoprotein. 

With the BioLC System, you can do it in an 
afternoon. 

The BioLC gives you results faster and easier 
than any other chromatographic method. It detects 
low-picomole levels of carbohydrates directly and 
resolves positional isomers selectively. There's no 
derivatization. And sample prep is minimal. 

Gal-GlcNAc -Man 

Gal -GlcNAc-Man 
/ 

Gal -GIcNAc 
PI-4 

/ 

Gal-GlcNAc / 
pi-3 11-4 Linked 

Sample Courtesy of Dr. R. Townsend, Biologv Dept., 
TheJohns Hopkins University, Baltimore, MD 

- 
r 

1-3 Linked 

MinUi88 

u, - ,  ?L, 
0  4 8 1 2  1 6  2 0  24  2 8  



THE GLYCO 

\ More than just another HPLC. 0 Dionex's high resolution Micro- 
BeadWAnion Exchange resins and 

pulsed amperometric detector (PAD) 
technology make BioLC the most sensitive 

and specific system available for analysis of 
carbohydrates-free or derived from 
lycoconjugates. 

But that's not all! 
Just add a W detector to purifjr proteins by 

any FPLC@ or HPLC protocol. Add other 
ioLC column and detector combinations to 

analyze nucleic acids, amino acids, organic acids, 0 and ionic biological molecules. The BioLC is the 

So, discover the glyco . . . and the protein . . . and a whole lot more. 
Find out how easy it is to discover the glyco in 

your glycoproteins. Call or write for a complete 
brochure and published 1iterature"on the extra- 
ordinary capabilities of the BioLC System. 

I 
0 

Insulin-like Growth kctor bound to 
an IgG-Binding Protein 

I 

I I I I I I  I I I I I I  
0 10 20 30 40 50 0 10 20 30 40 50 

Minutes Minutes 
Chromatograms Courtesy KabiGen AB - 1 

A BETTER SOLUTION 
vale, CA 94088-3603 

Phone: (408) 737-0700 

ugarer by Anion Exchange with Pulsed GA, Houston TX, Marlton NJ; 
C. Lee, The Johns Hopkins Universi td, Camberley, Surrey, England; 
Dermninarion of Carbohydrares. J.D. France; Dionex S.R.L., Roma, 
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GLAXO INC ANNOUNCES 

DISCOVERY 
GRANTS 
Glaxo Inc., a research-basedpharmaceutical company whose purpose is the 
discover3 development, manu facture, and marketing of safe, efective medicines 
of the highest qualit3 is initiating the Cardiovascular Discovery Grants program 
to support scientists who are actively engaged in research that may ultimately 
lead to new cardiovascular therapeutic agents. 

Up to 20 Grants will be awarded in 19g9 Each Grant will be funded up to a 
maximum of $250,000 annually for 3 years. 

The program is open to scientists and physicians involved in cardiovascular 
research that may lead to the discovery of novel therapeutic agents for the 
treatment or prevention of cardiovascular disorders. 

Selection of awardees will be based upon the recommendations of an 
independent Cardiovascular Advisory Board. Members include: 

Nicolas G. Bazan, M.D., Ph.D. Louisiana State University Medical Center 
Peter B. Corr, Ph.D. Washington University School of Medicine 
James M. Downey, Ph.D. University of South Alabama College of Medicine 
Joseph Loscalzo, M.D., P h D  Harvard Medical School 
Alan S. Nies, M.D. University of Colorado Health Science Center 
Raymond L. Woosley, M.D., Ph.D. Georgetown University School of Medicine 

Submissions must be received by January 1, 1989, 

Inquiries and requests for applications should be directed as follows: 
Glaxo Cardiovascular Discovery Grants 
Room H216-S 
Glaxo Inc. 
Five Moore Drive 
Research Triangle Park, NC 27709 
(919) 248-2714 
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Not only do we have the widest range of 

we offer the first Interleukin-2 ["51] RIA. 
Compare it with Interleukin-2 ELISA 

assays and you'll see it cuts washing steps 
and incubation time. And, like our other 
kits, the BioMagm System gives you the 
options of speed, economy, and conven- 
ience through our magnetic separation. 

for research, including these new RIA'S: 

For cardiac research, we 
offer new Atrial Natriuretic 
Peptide [12jI] RIA'S for rat 

and human samples. 

And exceptional support. 
Our quality assays are backed by 
the highest level of personalized 

technical support and customer 
service. Product satisfaction is 

Advanced Magnetics Inc. 
61 Mooney Street 
Cambridge, MA 02138 USA 

For research only. Not for use in human clinical diagnosis. 
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H A ' R V A R D  A P Y Y A T U S  + 8 4  Y E A R S  O F  E X C E L L E N C E  

Three Step, 15 Second 
Ease of Operation 
I. Takes any syringe, glass or plastic, 
from 10 microliters to 140 milliliters 
(other pumps use only specific brands or 
types of syringes). Enter the syringe diam- 
eter from the card supplied. 

2. Enter measurement unit preferred- 
mumin, muhour, pl/min or puhour. 

3. Enter flow rate required to three sig- 
nificant figures. The range available is an 
incredible 0.047 puhour to 47.6 mumin. 
And you can even change the flow rate 
while the pump is running! 

The microprocessor, high qualitv steDmr 
motor and its control do the resl 

No other infusion pump offers this ease 
of operation, breadth of application and 
depth of quality. 

Computer Directed 
Flexibility 
Create feedback systems-profile delivery lbmd-Wa:weaFJiheP' 
rates-produce gradients-accumulate aper;aoepcdiifingmu 
delivery data etc. with IBM PC's or com- M a m t a & ~ a t ~  
patibles via an RS-232 interface. 

At $1,275.00 priced considerably less than 
you would have expected. In stock for 
;-mediate delivery. 

I 
This model, with multiple syringe 
holder head, costs $1,525.00. Holds ten 71* 
syringes from 10 fi to 10 ml; or six syringes 
from 20 ml to 50 ml; or four syringes from 100 ml 
*o 140 ml. 



- 

constantly watching for vacuum and temperature gauges to fall into a specified range. 
Now, touching a single button activates the most advanced laboratory 

freeze-dryer in the world. The new FTS Microprocessor Control freeze-dryer 
series completely eliminates the guesswork in lyophilization. 

Microprocessor control makes the operation totally automatic. It activates I 
the refrigeration and vacuum systems, tells you when to add product, monitors per- 
formance and diagnostics and, with one touch, defrosts and shuts down 
Systems Engineeredfor ResuIta 

FTS is the world leader in laboratory freeze-dryer technology. 
an unrivaled range of modular units so you can mix and match refrigeration, vacuum 
and product addition systems to maximize efficiency. Manifolds on benchtop units 
can be Teflon, acrylic or stainless steel. Titanium condensers are standard on all 
models to provide superior corrosion resistance. Stoppering and bulk tray systems are 
available to -50°C with compatible condenser modules available to -85OC. 
FlS People Make Your Job Easb. 

FTS supports a world-wide network of trgined, systems 
experienced representatives to help you design the Engineered F7S Systems, Inc. 
best freeze-dryer for your application. for PO Box 158 

To learn more about how FTS freeze-drying Results. Stone Ridge, New York 12484 
systems can help further your research, call or write 914-687-0071 
for our new full-color catalog. Call TOLL-FREE I s f S  1 tMs 1 TWX 510-247-0547 
800-251-1531. In New York State, dial 914-687-0071. FAX: 914-687-7481 
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11 There in the w o r d m n  harles River n harles River n harles Rim 

Wherever you are, now that Charles River distributes ALZET" osmotic pumps in Europe, it's easier 
than ever to get continuous delivery. 

And that translates into good news for researchers. Because now you can depend on local availability 
of all sizes of ALZET pumps, as well as expert technical support and service, from two of the leading 
companies in the field-ALZA Corporation and Charles River Laboratories. 

More than 900 agents have been administered successfully with ALZET osmotic pumps. ALZET 
pumps eliminate the need for periodic injection and reduce stress or trauma that may interfere with 
the reliability of test results. Five pump models give you a choice of delivery rates from one to four weeks. 

So when you need someone who speaks your language, 
call the Charles River representative nearest you. 

C.-,. 
OSMOTIC PUMPS 
ALZA Cornoration. 950 Paee Mlll Road 
PO. Box 10950, palo Alto, h 94303 
(415) 494-5323 F I  

Charles ~iver/Cjp 
THE INTERNATIONAL STANDARD o 

In France, Belgium, Switzerland, Spain and Porargal, contact Charles River France, St. Aubin-les-Elbeuf,Tel. (+33)-35-774887, FAX 
351770999 InItaix contact Charles River Italy, Calco,Tel. (+39)-39-508448, FAX 391508219. In West German% the Netherlands and 
Austrle, contact Charles River Wlga, Sulzfeld, b1.(+49)-97-61819, FAX 971615388 In the UnicedKingdom, contact Scientiflc Marketing 
Associates, LTD, London,Tel. 01135915357 . In Japan, contact Muromachi Kikai Company, LTD,Tokyo,Tel. 03 241 2444 . In Scandinavia, 
contact ALAB Laboratorietjanst AB, Sollentuna,Tel. 46 8754 00 65 In the UnIcedStafes and other countries, contact ALZA Corporation 
at (800) 692-2990 or (415) 494-5323, FAX(415) 494-5151. 



assavs 
A unique quantitative assay 
D-myo-lnositol 1,4,5-trisphosphate 
(I P3) [3H] assay system TRK.lOOO 

0 Utilizes a high specific activity tritiated 
tracer together with a specific IP, binding 
protein. 

O Specific for the 1'4'5-isomer. 

@ Allows rapid and accurate measurement 
of IP3 in cells and tissues. 

Novel inositol products 
Two new tritiated inositol products specially 
developed to give 'low blanks' in 
phosphoinositide turnover assays. 

myo-[2-3H] lnositol with PT 6-271 
370-740GBq/mmol, 10-20Ci/mmoll TRK.911 

myo-[3H] lnositol with PT 6-271 
2.96-4.44TBq/mmol, 80-120Ci/mmoll TRK,912 

0 Contain PT 6-271 - a polymer specially 
developed to continuously remove radiolytic 
decomposition products which gives low 
blanks (less than 0.005%) in assays 
measuring phosphoinositide turnover. 

@ Supplied in solution in water - no removal 
of interfering organic solvents is required and 
the products may be used straight from the vial. 

Convenient sample preparation in phosphoinositide assays 
Amprep" minicolumns provide a convenient alternative to Dowex ion-exchange resins. 
Amprep SAX minicolumns (100mg) RPN .I908 

@ Rapid separations . Good recoveries . Small elution volumes 

For further information on these products or to obtain your 'inositol lipid metabolism' wallchart 
please contact your local Amersham office. 
Amersham International pic 
Amersham UK Amersham 
UK Sales Aylesbury (0296) 395222 Amersham Australia PTY Ltd Sydney 888-2288 Amersham Belgium SAINV Brussels (2) 538 9194 
Amersham Buchler GmbH 5 Co KG Braunschwe~g West Germany (05307) 8080 Amersham Canada Ltd Ontarlo (416) 842 2720  
Amersham Corporation Arlington Heights USA (312) 364  7100 Amersham Denmark ApS Birkerad (02) 8 2  0222 Amersham France SA Parls (1) 69  28  83  0 0  
Amersham Japan Tokyo (03) 816 6161 Amersham Nederland BV Houten 03403 76660 Amersham Nomay Sandvika (02) 54 63 18 
Amersham Sweden AB Solna (8) 734 0800 
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DADiSh.. 
Lab Data Analysis - 
No Assistants Required 

make Sense.. . 
the First Spreadsheet 
designed exclusively for 
Scientists and Engineers. 
Over 150 functions for displaying 
and analyzing waveforms makes lab 
data analysis as easy as typing a 
name. Run external data acquisition 
software, or- your own analysrS 
progrmns; create new functions 
with DADiSP Macros; and, talk to 
your instruments with DADiSP-488. 

make a Call. 
(617) 577-1133 
Order our $20 Interactive Demo Disk. 
Ask about DADiSP for IBM-PC/XT/AT, 
DEC MicroVAX, HP9000, Masscomp 
5000, and Sun Workstations. For hrther 
information write DSP Development 
Corporation, One Kendall Square, 
Cambridge, MA 02139, (617) 577-1133 

Development 
Corporation 

ment of our "Benveniste affair" (Research 
News, 5 Aug., p. 658) are inappropriate? 

If correctly reported, Relman believes that 
an editor's function is to ensure that contri- 
butions are "rigorously and fairly reviewed"; 
he refers darkly to the "conflict of interest" 
that, in his view, must arise when editors are 
more directly involved in assessing the quali- 
ty of what they are asked to publish. 

That recipe may sdice for archival jour- 
nals, although even they have recently 
shown signs of alertness to their readers' 
interests. Nature, which is proud to publish 
much first-rate science, has always taken a 
more active role. Thus my first predecessor, 
Sir Norman Lockyer (editor, 1869-1919), 
was deeply engaged in the controversy on 
whether the solar corona is an attribute of 
the solar or terrestrial atmosphere (he 
backed the wrong side) and in 1904 com- 
missioned from R. W. Wood a damning 
investigation of the spurious phenomenon 
of N-rays. 

I believe our readers will have been in- 
structed on three important points by the 
Benveniste paper and its sequel: how easily 
authentic science may be simulated by the 
careful selection of data and the judicious 
use of language, how even "rigorously and 
fairly" reviewed papers may embody defects 
recognizable even by people whom Benven- 
iste (rightly, in the context) calls "amateurs," 
and-more alarming-how likely it is that 

I much second-rate science h d s  its way into. 

I print somewhere. 
But there is no reason why Benveniste 

should still be saying, as you report him, 
that he "would be happy" to learn of proce- 
dural errors accounting for his unbelievable 
conclusions. Our report gives a detailed and 
sdicient explanation. If Benveniste persists 
in counting stained basophils as a measure 
of anti-immunoglobulin E activity, he will 
avoid error only if he first acknowledges that 
sampling errors are unavoidable (not mere 
"theoretical objections," as he described 
them to us), if he controls sampling errors 
by the standard procedure of replicating 
measurements, and if he eliminates observer 
bias by arranging that everything is counted 
blind. Then. alas. as we found, his conclu- 
sions will be unremarkable. . 

JOHN WDOX 
Editor, Nature, 

4 Little Essex Street, 
London WC24 3LF, England 

Enahun: In Grrgory Byrnc's Random Sample "Love 
story" (22 July, p. 420), the namc of Acadia National 
Park was mist Iled; in the same piccc, the Cornell 
(University) &cal Center was incomedy located in 
Queens, Ncw York. The medical center is amally in 
Manham. 

Simple - 
They say that variety is 

the spice of life. But the 
variety of life insurance 
products in the marketplace 
today poses a bewildering 
prospect-even for the 
most educated customer. 
Which is why it's refresh- 
ing to know that there's 
still a kind of life insurance 
whose appeal lays in its 
simplicity. 

Not only is AAAS Term 
Life the purest kind of life 
insurance available, it is 
also the least expensive. 
And now that Group Rates 
have been cut another 15% 
effective 4/1/88 (they were 
also cut 10% last October), 
AAAS Term Life is an even 
better bargain. 

If you're interested in 
applying for coverage from 
$15,000 up to $240,000, 
and wish to request gener- 
ous protection for your 
family, too, the next step is 
simple. 

Contact the Administra- 
tor, AAAS Group Insurance 
Program, 1255 23rd Street, 
N.W., Suite 300, Washing- 
ton, D.C. 20037, or call 
toll-free (800) 424-9883 (in 
Washington, D.C. call 296- 
8030). They will be pleased 
to answer any questions 
you may have about this 
valuable member benefit. 
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Imagine you have a system 
Your database, derived from the ~raokhien 
Protein Crystallography Database, is held on 
a single compact disk. You can pick any 
protein for immediate display on the s a m .  
,Secondary structures are clearly colour coded 
and you can choose whether or not the side 
chains should appear. As you rotate the 
structure through any chosen angle, liquid 
crystal spectacles give you full screen, full 
colour viewingin qtereo, . %. - _.&%.-, . 

< ,  -*"& * 
A .  

z : - - . '*$, 

The simple factk ' d .. -.. 

  he computer is your own IBM-compatible PC, 
the system is 

avail& segamlv or as part at the 
L a m  pack* from DNASTAR 



SVNTHECELL 
SYIVn-IECELL 

SWUTHECELL 
SWUTHECELL 

SWUTHECELL 
SWUTHECELL 

SWUTHECELL 
SWUTHECELL 

CORP 

QUALITY 
VALUE 
TIME 

Your highest priorities 
are also ours. 

At SYNTHECELL we provide: 

Custom oligonucleotides 
of the highest purlty 

Quality control 
documentation 

Technical Support 

Rapid turn around time 

We invite you to try our 
products. 

301-869-7455 
SYNWECELL CORP. 

2096 Gaither Rd., Suite 120 
Rod<ville, MD 20850, USA 
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If your work concern ; of 
fluid and electrolyte I n any 
form of life, it will pay to investi- 
gate the vapor pressure osmo- 
meter. We think you'll agree with 
those who already use the VPO- 
and prefer it. 
Contact Wescor, Inc., 459 South 
Main Street, Logan,UT 84321 USA. ' 

' (801) 752-6011 or (800) 453-2725. 
Telex 4930393 WESC UI 

In since Inn 
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Now c 
isast 

1 -X8 resin 

Unique membrane 
allows chromatograp 
without the column. 

The Bi 
branes are equally ettective tor both 

hrough pr 

o-Rex chr phic mem " . .  

batch : 
At a gl: . 

and f l o w  
Ince: There's nothing remotely like 

the new porous Bio-Rex@ chroma- • capacrty, high flow 
tographp membranes from Bio-Rad. Its equivalent to pac 
These membranes consist of 90% nns 
chromatographic media in a 1 itant to organic solvc 
V I E ,  which results in high c: ce of three ion exch: 
and high flow rate. brane tvpes - stron, 
.b the electron micrograph sl strong cation, and chelat 

rate 
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L',&LL 
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web of 
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. . 
these membranes provide a n 
support system for column ck 
tographic media. Because the 
membranes are porous, they 
simultaneous separation an 
tration, saving you valuable ti1 
you can forget about colunln 1 
ing and filtering resin beads, i 
even more time! 

Available in free membra 
sample preparation disc 
pH stable 1-14 

An alternative to d column 
chromatographic methods, these 

allow 
A film 

traditiona 
, . 

U ill- 

ne. And 
pack- 
------ 

se. 

- - 
lient, easy 
ve you tim, 
,.a-..-- 0 

conve~ -to-use membranes 
will sa e, effort, and expen: 
Find OUL IIIVI-c, id 800-843-1412 
and re etin 1428. 

1414 Harbour Way South Also in Rockville Centre, NY; Hornsby, Australia; Vienna, 
ChWlIka, Richmond, CA 94804 Austria; Brussels, Belgium; Mississauga, Canada; Watford, 

(415) 232-7000 Division 800-843-1412 
England; Paris, France; Munich, Germany; Hong Kong; 
Milan, Italy; Tokyo, Japan; Utrecht, The Netherlands; and 
Glattbrugg, Switzerland. 
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NEWSPAPERS For 37 years the AAAS-Westinghouse Science Journalism 
Awards have recognized outstanding reporting on the 

MAGAZINES sciences and their engineering and technological applica- 
tions, excluding health and clinical medicine. Awards RADIO honor science reporting in newspapers and general circu- 

TEJEV'S'N lation magazines and on radio and television. 

Entries are judged on the basis of their initiative, originality, - scientific accuracy, clarity of interpretation, and value 
in promoting a better understanding of science by the 

7he 1988 pub,. 
contest year is 

Five awards of $1,000 each are made in the categories of: 
'9 newspapers with daily circulation of over 100,000, news- 

through papers with circulation of under 100,000, general circu- 
September 30, 1988. lation magazines, radio, and television. 

The 1988 Awards will be presented at the National All Association of Science Writers' banquet during the Annual 
e n f r a  Meeting of the American Association for the Advance- 

be ment of Science in San Francisco, January 14-19, 1989. 
postmarked The Awards are administered by the American Associa- 

before tion for the Advancement of Science under a grant from 
midnight, the Westinghouse Educational Foundation. 

October 14,1988, For further rnformation and entry forms, contuct the AAAS Office of  
Cornmunicatrons, 1333 H Street, N. W ,  Washington, D C. 20005, or cdl 
(202) 326- 6440. 

I I 
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a research conference 
on the Chemis 
of Biotechnolo! 

sponsored by I ne Amerlcan 
Chemical Society's Chemic 
Abstracts Service in Columl 
Ohio, October 24-25,1988. 
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I CRB is one of the world's leadinn suvvliers of pure, custom :;;-*;.: << 4 -*, > . ..* +. $1-  . v A. . . I 
designed peptides. Using Fmoc-polyamide solid-phase synth- 
esis and our economical continuous flow column technoloev. ~~ ~ ~~ - -  - 

we'll make the peptide you need. At the purity you requir 
the quantity you need. On any scale from milligram to 
gram. 

Custom Svnthesis of Pevtides 
Three reaient qualities &I provide maximum economy in your 
peptide application. 
1 Standard Reagent Grade - supplied with hplc profile and 
amino acid analysis. 
2 Immunological Reagent Grade - for antibody production. 
Purity minimum 80%. Supplied with hplc profile, amino acid 
analysis and FAB mass spectrometric analysis result. 

&:%hZk.;l 3 ~ibassav Reagent ( b ~ ) - ~ r a d e  - for bioloeical studies. Suv- 

Cambridge Research 
Biochemicals Inc., 
Suite 202, 
10 East Memck Road, 

plied by i e t  pegtide Lekht  at a g;uaranteedUvuritv in excess bf 
h O / O  with cokplete analitical spve~ification.~ 

Large Scale Peptide Production 
To meet the growing demands of the Pharmaceutical Industry, 
we have developed a new process to manufacture bulk pep- 
tides under GMP conditions. This NEW 'Continuous Flow 
Column Process' offers a rapid and economic method for large Cambridge Research 
scale production. Biochemicals Ltd., 

Button End, Harston, 
CRB also offers: Cambridge, - - 

Valley Stream, Custom Conjugation of Peptides to Carrier Proteins 
New York 11580 USA. 
Tel: (516) 825-1322 Custom Synthesis of High Purity Tritiated Peptides 

England C B ~  5NX. 
Tel: (0223) 871674 
Toll Free Tel: (0800) 585396 

Toll Free Tel: (800) 327-0125 . ' I I Telex: 817694 CRBLTD G 
Fax: (516) 825-1519 To discuss your application and requirement - Contact us now. Fax: (0223) 872381 
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f you perform 

1 
text anywhere to 

~cu~ations, the answer support your work, 
obvious. and see and recard 

MathCAD 2.0. every step You can 
It's everything try an unlimited 

u appreciate about number of what-ifs. 
~rking on a scratch- And print your 

pad- simple, free-form entire calculation as 
math - and more. More an integrated docu- 
speed. More accuracy. ment that anyone 
More flexibility. 

Just define your 
variables and enter your d can u;gEO 

is loaded with powerful 
formulas anywhere on the screen. MathCAD b In features. In addition to the usual trig- 
formats your equations as they're typed. onometric and exponential functions, it 
Instantly calculates the results. An built-in statistical functions, cubic 
them exactly as you're used to see Fourier transforms, and more. It also 

real math notation, as numbers, complex numbers and unit conver- 
graphs. ns ~n a completely transparent way. 

MathCAD is more than an equation Yet, M a t h 0  is so easy to learn, you'll 
ver. Like a scratchpad, it allows you to using its full power an hour after you begin. 

What more muld you ask for? How about 
the new MMLesd#r15.&iledhnRet? 
A $55 value, it's yours h e  when you purchase 
MathCAD between August 1 and October 15,1988. 
The Advanced Math Pack includes a custom 
binder, software and documentation for 16 
advanced applications such as: 

RungeKutta Solution of First Order 
Differential Equation 
Solution of Second-Order Differenti 

genvalues and Eigenvectors of a 
rmmetric Matrix 

- ~nvolution and Correlation of 
Convolutions using FA'S 
And many more! 

If you're tired of doing calcul 
hand or writing and debugging programs, come 

I 
on over to M a t h o .  

For more information contact your local 
dealer or call 1-800-MATHCAD, ext. 277: 
(ln MA: 617-577-1017, ext. 27751. I 

Requires IBM PC5 or compatible, 512KB RAM, graphics card. 
@N&p W m l ~ o n a l  Business W n e a  Copmbon 

MatbCADe MsthSolt, Inc 

d ~ ~ ~ o n  Readers' Service Card 
Cbc * *:,A ndall Sq., "MA 02139 
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Follow Great Discoveries 
From Their Infancy 

BIOPHYSICAL JOURNAL Theoretical and experimen- 
tal developments in biophysical research. Journal of the 
Biophysical Society, edited in cooperation with the Divi- 
sion of Biological Physics of the American Physical Soci- 
ety. Monthly. $400(Europe $423). T. E. Thompson, editor. 

THE JOURNAL OF CELL BIOLOGY Contemporary 
cell biology from the international community. Edited in 
cooperation with the American Society for Cell Biology. 
Monthly. $300 (Europe $352). N. B. Gilula, editor. 

THE JOURNAL OF CLINICAL INVESTIGATION Re- 
search linking basic science to clinical practice, including 
summaries of emerging avenues of investigation. Journal 
of the American Society for Clinical Investigation. 
Monthly. $200; Personal $130' (Europe add $44). B. F. 
Scharschmidt, editor. 

THE JOURNAL OF EXPERIMENTAL MEDICINE Sig- 
nificant research in immunology and experimental 
medicine. Monthly. $150 (Europe $190). A. Cerami, Z. 
Cohn, M. McCarty, editors. 

THE JOURNAL OF GENERAL PHYSIOLOGY Con- 
cerned with mechanisms of broad physiological signifi- 
cance, covering prime research for cellular and molecular 

physiology. Official journal of 
the Society of General Physiol- 
ogy. Monthly. $125 (Europe 
$148). P. F. Cranefield; editor. 

. . . . . . . . . . . . . . . . . . . .  7 I Yes, please send me a I 
subscription to 

I sample issue of 
X8 I 

student discount form RU Press catalog 
I 

I Enclosed is my payment of S I 
I Charge my Visa or Mastercard (circle one) 

' 

I 
I 
I Cardnumber Signature 

I 
Expiration date I 

I All orders must be prepaid. Checks and money orders must be I 
I drawn on U.S. banks and payable to The Rockefeller University I 
I Press. 'The JCI personal rate requires payment by personal check. 

Prices cited are for 1988 volumes. Send orders to The Rockefeller I 
I University Press, Order Service, Box 5108, Church Street Station, I 

New York, NY 10249. L_____-----___-----_J 



1 The new frontiers in biology today are the frontiers of 4 
biotechnology tomorrow. . . . . . . 

BIOTECHNOLOGY: 
The Renewable 
Frontier 
Edited by 
Daniel E. Koshland, Jr. 
Editor, Science 

BIOTECHNOLOGY 

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

Contents 

I. New Techniques IV. Hormones and Metabolism + 
In Vitro Mutagenesis Atrial Natriuretic Factor 

Novel Genomes of Large DNA Viruses The LDL Receptor Gene 

Heterologous Protein Secretion from Yeast Human von Willebrand Factor 

Genetic Linkage Map of the Human X Chromosome 
Protein Insertion into & Across Membranes V. Biotechnology 

i 
Biotechnology & Food 1 + 

11. Immunology Drug Biotechnology: The Japanese Challenge 

i Transfectomas to Novel Chimeric Antibodies 
VI. Virology 

Histocompatibility Antigens on Murine Tumors 
Factors in Protein Antigenic Structure Nucleotide Sequence of Yellow Fever Virus 

i Three-Dimensional Structure of Poliovirus 

i 
Ill. Developmental Biology and Cancer 

VII. Plant Sciences 
Spatially Regulated Expression of Homeotic Genes 

in Drosophila Arabidopsis thallana & Molecular Genetics 

+ Plasticity of the Differentiated State Safety & Genetic Engineering in Agriculture 

I f 

i ~ n c o ~ e ' n e s  in the Cytoplasm & Nucleus 
Granulocyte-Macrophage Colony-Stimulating Factors VIII. Behavior and Sensory Phenomena 

X-Ray Structure of Displatin with DNA The Cellular Basis of Hearing 
~mmuno~ iobu l i n  ~ e a " ~ - ~ h a i n  Enhancer: 

Tissue-S~ecific Factors 
Insect Colony Sociogenesis 
Neurotrophic Factors 

1986; 400 pp., comprehensibe index, 125 illustrations and  tables 
Hardcover $29.95; AAAS members $23.95 ISBN 0-87168-314-7 
Softcover $17.95; M S  members S14.35 ISBN 0-07168-283-4 t + 

t VISA, Mastercard, and  Choice accepted; inc lude account number, expiration date, and  signature. Order f rom 
i 

American Association for  the Advancement of  Science, Marketing, Dept. F, 1333 H Street, R!V, Washington, DC 
i i 20005. Please add  $1.50 postage and  handl ing per  order. Al low 4 - 6 weeks for delivery. + 
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THE ROBERT A WELCH FOUNDATION 

CONFERENCE ON CHEMICAL RESEARCH 
XXXll VALENCY 

OCTOBER 31 - NOVEMBER 2 1988 

THE WESTIN OAKS HOTEL HOUSTON, TEXAS 
PROGWM 

Monday, October 31, 1988 
9:00 JACK S. JOSEY, Welcoming of Guests 
9:05 W. 0. BAKER Introductory Remarks 

PRINCIPLES OF ELECTRON FUNCTION IN COMPOUNDS 
AND CRYSTALS 

9: 15 P.W. ANDERSON 
Discussion to be led by JEREMY U BURDEll 
CONCEPTS OF CHEMICAL BONDING: APPLICATION TO SYSTEMS 
OF MATERIALS AND BIOLOGICAL INTEREST 

la45 WILLIAM ANDREW GODDARD Ill 
Discussion to be led by JOHN A POPLE 
VALENCY IN MOLECULES AND CLUSTERS 

1:45 LOUIS E. BRUS 
Discussion to be led by WILLIAM P. SLICHTER 
VALENCY AND CHARGE DISTRIBUTION IN ALKALIDE AND 
ELECTRIDE SALTS 

300 JAMES L. DYE 
Discussion to be led by FRANCIS J. DISALVO, JR. 

Tuesday, November 1,1988 
VALENCY IN STRANGE DIMENSIONS 

900 DUDLEY HERSCHBACH 
Discussion to be led by HARRY G. DRICKAMER 
VALENCY CONSIDERATIONS IN NOVEL INORGANIC STRUCTURES 

10:30 ARTHUR W. SLEIGHT 
Discussion to be led by RICHARD E. SMALLEY 

12:00 Luncheon 

I:OO RICHARD 8. BERNSTEIN, 1988 WELCH AWARDEE 
VALENCY AND ELECTRON TRANSFER IN BIOLOGICAL SYSTEMS: 
BIRDS DO IT, BEES DO IT 

2: 15 GEORGE L. MCLENDON 
Discussion to be led by NORMAN SUTlN 

Wednesday, November 2 1988 
VALENCE FORMATION IN CHEMICAL DYNAMICS 

9:00 RICHARD 8. BERNSTEIN 
VALENCY IN THE PERIODIC TABLE-CONCERNING THE LIMITS OF 
OXIDATION OF THE ELEMENTS 

10:30 NEIL BARTLEll 
Discussion to be led by KONRAD SEPPELT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ADVANCE REGISTRATION FORM 
- i will attend the conference. 

- I wiii attend the compiimentary luncheon on Tuesday, 
November 1,1988. 

- Please add my name to The Robert A. Welch Foundation maiiing iist. 

(PLEASE PRINT OR TYPE) 
Dr. Mr. 
Mrs. Ms. 

[~ast] [kirst] (MlddleJ 
Posltlon 

Organization 

Department 

Address 

Advance registrations will be acknowledged and accepted in order of their receipt, to 
within the capaciiy of the available space. 
Make your hotel reservations directly with The Westin Oaks Hotel, Teiephone NO. 
1-800-228-3000 or 713-960-8100 x6990, prior to October 14,1988. 

Please return by October 14 to: The Robert A Welch Foundation 
4605 Post Oak Place 
Suite 200 
Houston, Texas 77027 

1679 



1 Fall Symposium Series 
Synthetic oligonucleotides, synthetic peptides, protein 

sequence analysis. If you use these tools, 
diredly or indiredly you may be interested to 
see how your research will be affected by 
recent improvements in these fields. In addi- 
tion, you will have the opportunity to hear, 
from guest speakers, how scientists are 
taking advantage of these techniques in 
their respective fields of expertise. 

H-Phosphonate Chemistry and 
Phosphoroth~oate DNA Analogs 

A Chemical Method for 5' Phosphorylation 

Automated RNA Synthesis 

Comparative Analysis of Fmoc Peptide 
Synthesis Methods (activation schemes, 
supports, linkers, side-chain protection, etc.) 

Membrane Supports for Peptide Synthesis 

Covalent Protein Sequencing - Development 
of Advanced Instrumentation and Materials 

Schedule In order to encourage an exchange of 
ideas,four presentations in the morning will 
be followed by a lunch and poster session. 
Topics covered and guest speakers will 
vary with location. 

Boston, MA* Westin Hotel Oct. 4 
Philadelphia, PA* Penn Tower Hotel Oct. 6 
Saddlebrook, NJ Marrioii Oct. 11 
Washington, D.C.* Rockville Holiday Inn Oct. 13 

(Maryland) 
RTP, NC University Center Sheraton Oct. 17 
San Diego, CA La Joa  Marrioii Oct. 20 

San Francisco, CA Burlingame Hyatt Regency Oct. 25 

SeaHle, WA Executive Inn Oct. 28 
Chicago, lL Hillside Holiday Inn Nov. i 
St. Louis,MO Clayton Holiday Inn Nov. 3 
Houston, TX Marrioii Med Center Nov. 8 
Denver, C O  Boulder Clarion Hotel Nov. 10 

"Ct~es denoted wth aster~sks are expanded M ipore  Corporation seminars, 

to lncude the Waters Chromatography and M lpore  Analytical D~v~sons 

Registration Attendance is free but advance registration 
is required. For more information contact: 
Carolan Robinson, MilliGen/Biosearch, 
Division of Millipore, 186 Middlesex Turnpike, 
Burlington, Massachusetts 01803. (800) 872- 
0071 outside MA; within MA, (61 7) 229-2870. 

MilliGen/Biosearch 
Division of MI lll PORE 

GIT 
A highly successful medium for cell culture 
*Addition of FBS unnecessary 
*Comparable to FBS-supplemented media in cell growth 
*Broad spectrum cell culture 

Usable in cultivation of a greater variety of cells 
(Lymphoid cells, inclusive of hybridomas and adherent cells) 

*Contains highly purified growth factor derived from bovine serum 
*Free of bovine-derived antibodies 
*Usable as a cell fusionlcloning media 
*Usable in rotational mass culture of non-adherent cells 
Growth of and antibody production by HBIII-43.1 in GIT and a 
10% FCS supplemented medium 

Cells .--.-, A n t l b o d y m  
( x l o 5 l m ~  - ) (sQimL -1 

HBIII-43.1 

2 
1 

Culture days 

Wako's catalogue for quality research products is available on request 

Dallas Texas 75234 U S A West Germany 
Teepi-one (214) 484 7518 Telephone (02101) 35011 
Toll free (800) 992 WAKO Telex 8517001 wako d 

Facsme (02101) 39879 
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Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 
O Maintains a data base of references 
C7 Searches for any combination of authors, years 

of publication, reference title, publication title, 
keywords or abstract 

C7 Formats bibliographies exactly as you want them 
O Reads your paper, inserts citations into the paper, 

and prepares a bibliography of the references 
cited (optional) 

O Downloads references from MedLine data bases 
such as NLM, BRS and DIALOG (optional) 

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

VAX/VMS (native mode) . . . . . . . . . . . . $350°0 
M A  $2000 

mAANNuYAL $150° L DEMO 

322 Prospect A v e . ,  Hartford, CT 06106 

Connect~cut res~dents add 7'/?46 sales tax 
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D C G .  
THINKOFIT 

AS A 
S Y S I :  

Dialog puts ideas in motion. It$ the force 
that changes the way you look at prob- 
lems and solutions. Maybe even previous 
hypotheses. 

We're the largest online knowledge 
bank in the world. Our databases have 
the chemical property, toxicity, regulatory 
and patent information you need. 

We have chemical substance, sub- 
structure and identiition information 
online. Dialog also offers other databases 
covering molecular formulae, ring data 
and properties. 

But what really sets Dialog apart is 
how thoroughly we cover so many differ- 

ent industries from chemistry to agricul- Ask your librarian or information cen- 
ture to biotechnology. We can make a big ter if your company has DIALOG. If not 
difference when a project demands more call 800-3-DIALOG (800-334-2564) today. 
'than chemical information. Since itS all Or write to us at, 3460 Hillview Ave., Palo 
on one service, you'll have what you need, Alto, CA 94304. 
quickly and easily. 

With Dialog you get more than in- 
depth information. Mu get quality service 
and trainina. ~ ' I N F ~ M A T W  SERVICES, I%. 

~e'rekasonable, too. All you pay for 
is the time you spend using Dialog. There 
is no minimum usage requirement. 

So when you need a catalyst to get 
ideas going, or to push them further, turn 
to Dialog. And watch how your mind reacts. 

The m k i b  largest online knowledgebank. 

Dialog Information Service Inc., 1988. All right6 resenred. 
Dialog isaservice markof Dialog Services Inc. Reg. U.S. 
Patent and memark OW. 
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Data analysis and 

~ L s a t ~ o f & y s t ~ r e ' 1 B e h n o l o g i c P , ~ n c .  
1-800-348-0033 or 716-272-0070 OW8 AgJst Soihwre 'lWd%k, IN. 



The superior fresh tissue section- 
ing system is now available in 2 

.-' 
versions, the standard Series 1000 
and the new Series 2000 e'lplll 
with expanded capabilities \ 
including: 

Specimen bath refrigeration Automatic sectioning repetition 
Motorized digital control of section thickness and specimen helght 

4 
Circle No. 20 on Readers' Service Card 

deFonbrune STAG E-M OU NTE D I 

The deFonbrune-type M~croman~pulator 1s 
also now available In 2 vers~ons-class~cal 
free-standtng model and new stage-mounted 
model Features of th~s  new stage-mounted 
M~croman~pulator 

May be used w ~ t h  any microscope. alone 
or In clusters I Smaller-about J4 the size of the free- 
standing model I I 

Smooth. positive response to your every move 
Virtually zero drift, no backlash, unlimited positioning capability 
Easy to use single-handed joystick control for either right or left-handed operator 

I Circle NO. 21 on Readers' Service Card I 

Microtools of many klnds may be readily fabricated uslng 
the defonbrune-type Mlcroforge. 

6 movement controls 
Accomplish contact fusionlmelting, remote fusion. 
micro-forging, fracturing, micro-glass blowing. 
distantlcontact stretching 

fusible materials 
Circle No. 54 on Readers' Service Card 

Detailed literature 

13795 RIDFR TRAIL SUITE 104. ST. LOUIS. MO 63045 (314) 291-0198 1 

lsotec Inc. offers the 
scientific community 
one of the world's 
largest selections of 
stable isotopes and 
labelled compounds 

l80 

NMR Solvents 
Reagents 
Organics 
lnorganics 

15 q-Biologicals 
You Get More From I 

> 99% chemical purity 
High isotopic enrichment 
Competitive prices 

9 Fast delivery 

Plus . . . 
metal stable isotopes, 
helium3 and other noble 
gas isotopes, other 
enriched stable isotopes, 
multiply-labelled 
compounds and custom 
synthesis 

Call or write for your NEW 
complete price list today! 
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Fbtimd Blend 
IS 

Disk Data Storage 
Sample Comparison 
Thermal Denaturation 
Renaturation Kinetics 
Lineweaver - Burk Plot 
Inhibitor Plots 
Multicomponent Analysis 
Test Tube Transport 
Disk Program Storage 
Graphic, Tabular 
Printer Copy 
Data Reformat, 
Calculations 

Your next purchase of a UV-VIS spectro- 
photometer should only be made after 
a careful consideration of the unit's 
inherent optical and measurement 

Only when the measurement is correct, 
can you be assured that the calculations 
and applications software will enhance 
and complement your valuable research 
data presentations. 



Define 

Control 
And You Define Queue as Your Choice for CO, Incubaton I 

In the confusing myriad of CO, 
incubators on the market, only 
Queue Incubators have the design 
and performance to qualify as the 
leader. Think about it! Only Queue 
Incubators control the Total 
Environment. Total Control pro- 
duces increased cell culture activity. 

For this critical reason, the i 

choice of a Queue Incubator is the 
right decision-totally. 

Total Control Means Optimal 
Growth of Cell Cultures-And 
Only Queue Incubators Offer It! 

Send or  call for our Incubator 
Report Card (Queue vs. the com- 
petition) and learn more about 
Total Control. It will make your 
nexc selection of an incubator 
much easier. For more information, 
call us toll free at 1-800-222-6902. 

Oww Systems, lnc., Box 5386, North Bnnch NJ 08876 
Toll Free 1-80tH22-6902 In NJ 201-218-0558 Telex: 139136 
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"5%" to mark the year and month of the risk-taking, improvisational approach that at time had come to impose a central, military- 
tbrmal cancellation of Soviet nudear aid.) 
Indeed, especially as the program neared its 
successll conclusion, the project directors 
repeatedly pushed the pace of their efforts, 
on occasion having to overcome skepticism 
on the part of the political military leader- 
ship. As the authors condude, "In most 
instances the nature and level of the pro- 
grammatic demands emanated from the ex- 
perts themselves" (p. 225). 

Third, the Chinese undoubtedly benefited 
from the fact that other countries had gone 
betbre them. Systematic collection and scru- 
tiny of Westem literature enabled identifica- 
tion of promising paths and avoidance of 
costly mistakes. Premier Zhou Enlai, who 
assumed a crucial oversight role throughout 
the program's history, advocated an ap- 
proach that he termed "one-time test, over- 
all results." The authors describe this as "a 
method in which the stages of theoretical 
research, experhentation, engineering, and 
production were considered together and 
undertaken as a whole. . . . The Chinese . . . 
shunned fuu scale experiments except when 
absolutely necessary" (p. 107). Time and 
cost imperatives also contributed to a more 

times compco& safky anhthat placed a 
lower premium on exactitude and sophisti- 
cation. 

Fourth, the Chinese made extremely &- 
tive use of the equipment and design data 
the Russians left behind. The unavailability 
of uranium hexduoride proved the major 
inhibiting factor in the production process, 
and the authors describe the completion of 
the pattially finished gaseous diffusion plant 
at Lanzhou as "a national crusade" (p. 125). 
Indeed, the fact that the Chinese managed 
to install all the Soviet-supplied equipment 
at the plant by late 1962 imdennines the 
blanket assertion about total disarray in the 
&ennath of Moscow's aid withdrawal: the 
plant was fir from finished when Soviet 
assistance ceased. The Chinese were also 
able to use hgmentary Soviet data that 
proved vital to design of the implosion 
device employed in the 6cst nudear test. 

The fi& and final factor deserves special 
note: the Chinese were able to devise a 
highly efktive system for program manage- 
ment. As the commitment to develop nude- 
ar weapons accelerated in the late 1950s, 
Chinese leaders "became convinced that the 

I IWI...  

I ASC/l& DIF 
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type organization on the entire strategic 
program and thereby eliminate, or at least 
minimize, the overlapping leadership sys- 
tems and populist interferencen (p. 53). The 
soundness of this approach was repeatedly 
demonstrated in ensuing years. 

The dominant figure in this process was 
Marshal Nie Rongzhen, who as head of the 
Defense Science and Technology Commis- 
sion assumed principal responsibility for 
overseeing the program as a whole. The 
leadership's commitment to simultaneous 
pursuit of all key aspects of weapons devel- 
opment underscored the need fbr such a 
decision-making body. As a result, decisions 
could be made and implemented in a timely, 
effective fishion, even when they entailed 
major doca t ion  of resources. The April 
1960 decision to emphasize enriched urani- 
um rather than plutonium as the near-term 
source of fissionable material is one exam- 
ple: it is di5cult to imagine a decision of 
this sort in the absence of an authoritative 
management system. 

However, the authors also offer revealing 
glimpses of an intense intra-bureaucratic 
struggle during the early 1960s, when some 
of China's most pow& leaders allegedly 
sought to discontinue or delay the nuclear 
eff& in the aftermath of chin& "three lean 
years." Although Mao ultimately ruled in 
favor of nudear development, other bureau- 
cratic constituencies and leadership net- 
works were able (through the creation of a 
15-member Central Special Commission in 
late 1962) to impinge somewhat on Nie's 
prerogatives. The marshal's ability to carry 
the program to successful conclusion and 
within the agreed-upon timetable was a 
vivid testimonial to the management ar- 
rangements and procedures introduced at 
his behest. As the authors fhther note, a 
quarter-century later Nie and his key subor- 
dinates maintain predominant influence 
within the Chinese nuclear weapons and 
space bureaucracy. 

Despite the limitations of the available 
evidence and some intennittent analytical 
problems,  chi^ Buildc the Bomb is a land- 
mark study. In detail and scope it vastly 
surpasses all previous research on this topic, 
and it seems certain to remain the de6nitive 
treatment fbr many years to come. Perhaps 
most important, Lewis and Xue have dem- 
onstrated the rich potential of sustained 
collaboration between American and Chi- 
nese scholars. All students of nudear strate- 
gy and of Chinese politics will remain in 
their debt. 

JONATHAN D. POLUCK 
Politiral Science Department, 

RAND Cotporution, 
Santa Moniur, C A  90406-2138 
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