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Amazing things are happening 
in DNA sequencing. 

Elegant chemistry Advanced detection 
system. Powehl s o h . T h e  Applied 
Biosystems Model 370A is setting new 
standards in DNA sequencing. New 
standards that mean mom data h m  a 
single priming site, fewer gels, walk-away 
convenience.The msult: accurate se- 
quence information in an easy-to-mad 
format, stomd automatically. 

Advancing technology finds no 
boundary for improvement Since the 
introduction af the Model 370A in 
1987, our growing community of usem 
around the world has enjoyed substan- 
tial performance enhancements as we 

sham technological breakthroughs h m  
our own research group. As an example, 
the Model 370A now molves 50% mom 
bases,at a higher accuracy than a year ago. 

The Model 370A: Pmven, fully auto- 
mated electrophomsis detection and 
analysis system for DNA se uencing. Par- 
ticipate in this evolution o ! the state- 
of-the-art in DNA sequencing. Contact 
Applied Biosystems today. Ask for moR 
information on the Model 370A and a 
free subsaiption to Advrmces in Automated 
Sequencmg. 
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Macroscopic quantum 
mechanics 

A macroscopic system-a super- 
conducting circuit containing a 
large number of electrons- 

demonstrates that quantum mechanical 
behavior is not restricted to the micro- 
scopic level but also occurs macroscopi- 
cally (page 992). At a Josephson tunnel 
junction, which consists of two super- 
conductors separated by a thin insulat- 
ing barrier, a supercurrent can flow 
with zero resistance as pairs of electrons 
tunnel through the barrier. However, 
when the current goes above a critical 
value, a voltage develops across the 
junction. Experiments by Clarke e t  al. 
explored conditions required for this 
transition from the zcro-voltage to the 
nonzero-voltage state. The results are 
hlly consistent with predictions based 
on quantum mechanics. This discovery 
should facilitate development of super- 
conducting circuits and studies of other 
quantum mechanical phenomena, some 
of which may not even have been ob- 
served at the microscopic level. 

Split messenger, one 
polypeptide 

M OLECULAR biology dogma has 
it that ribosomes read messen- 
ger RNA molecules that con- 

tain only exons (coding sequences) 
(page 1005). The messenger is assem- 
bled from interspersed exons and in- 
trons (noncoding sequences) on the 
DNA, but the introns do not get incor- 
porated into the messenger, or, if they 
do, they are removed before the mes- 
sage is translated into protein. Howev- 
er, the messenger RNA for gene 60 of 
the bacteriophage T4 provides a chal- 
lenge to the dogma: a 50-nucleotide 
intron sequence persists as an "interrup- 
tion" in this messenger and a corre- 
sponding sequence is not found in the 
protein that the gene encodes. Huang e t  
al. propose from extensive analyses of 
gene, messenger, and protein and from 
studies of gene expression in various 
systems that when the messenger is read 
by the ribosome, the molecule folds in a 
hairpin-like configuration such that the 

interruption is bypassed during transla- 
tion; the protein produced corresponds 
to the sequence in the messenger minus 
the 50-nucleotide interruption. The 
unorthodox cellular mechanism that 
makes it possible for the ribosome to 
bypass the intcrru tion may confer add- 
ed refinement to 21 e translation process. 

Biomembrane surface 
exploration 

S CANNING tunneling microscopy is 
a technique for exploring surface 
topography; it has been coupled 

to freeze fracturing by Zasadzinski e t  al. 
for obtaining images of contours of a 
biologic specimen (page 1013). A 
phospholipid membrane was quick-fro- 
zen and fractured; replicas were made 
along the fracture surface (the hydrocar- 
bon interior of the phospholipid bi- 
layer) with mixtures of platinum and 
carbon. The metal replicas are rigid and 
highly conductive, whereas the original 
hydrated phospholipid membrane was 
fluid and nonconducting. (Easy defor- 
mation and lack of conduction have 
been major drawbacks to the elucida- 
tion of the contours of biologic materi- 
als.) Three-dimensional images of the 
bilayer's ripple phase (where regular 
intrabilayer corrugations occur) were 
made at high resolution (cover). The 
details revealed enrich descriptions of 
the ripple phase and confirm earlier 
experimental and theoretical work. This 
technology will be useful for probing 
contours of diverse biomaterials and 
other structured fluids, liquid crystals, 
and nonconducting materials. 

New superconductor 

S TUDIES of a new high-tempera- 
ture superconductor identify its 
formula as Bi2Sr3-xCaxC~208+y 

(page 1015). Subramanian e t  al. pre- 
pared the new materials and analyzed 
their atomic structures and properties 
by x-ray diffraction and transmission 
electron microscopy. Like the two other 
classes of superconducting compounds 
(lanthanum and yttrium-barium copper 
oxides), the new materials have sheets 

of copper and oxygen; in the new su- 
perconducting phases, double copper- 
oxygen sheets alternate with double bis- 
muth-oxygen sheets. In all of the copper 
oxide-based superconductors, the cop- 
per component is present in mixed oxi- 
dation states. The new materials and the 
lanthanum compounds differ from the 
yttrium-barium high-temperature su- 
perconductors in not having prominent 
copper-oxygen chains; such chains have 
previously been considered important 
for the mechanism of high-temperature 
superconductivity. The new material 
begins to undergo a transition to super- 
conductivity (electric resistance drops) 
at about 116 K and is fully supercon- 
ducting at 91 K. 

Transplants for twitcher 
mice 

T WITCHER mice have a genetically 
determined enzyme deficiency 
that has severe neurologic conse- 

quences; within a few weeks of birth, 
these mice develop tremors and hind- 
leg paralysis, have extensive nerve de- 
myelination, and accumulate psycho- 
sine (a toxic lipid) in the central and 
peripheral nervous systems (page 
1035). The mice usually die by 5 weeks 
of age. Transplantation of bone marrow 
cells can partially reverse some of the 
consequences of the disease, and foamy 
macrophages, which originate from the 
donor, appear to be responsible for the 
transplant's ameliorative effects. The 
foamy macrophages typically infiltrate 
regions of tissue damage and can re- 
move the toxic lipids that accumulate as 
a result of the enzyme deficiency and 
that may be responsible for the degener- 
ation of oligodendrocytes and demy- 
elination. Some remyelination was ap- 
parent in the central nervous systems of 
transplant recipients, galactosylcerami- 
dase (the deficient enzyme) activity in- 
creased, less psychosine accumulated, 
and fewer globoid cells were present. 
Hoogerbn~gge e t  al. propose that hu- 
man patients with lysosomal storage 
diseases such as Krabbe's disease (an 
analog of the twitcher mouse disease) 
may experience similar clinical benefits 
from bone marrow transplants. 
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Soviet Science 

A broad sample of the status of Soviet science was presented on 14 February at the 
AAAS annual meeting in Boston. Twelve presentations by Russians dealt with fields 
ranging from ecology and microbiology to space science and engineering research. 

The symposium, arranged by Yevgeni Velikhov, Vice President of the Soviet Academy of 
Sciences, at the invitation of Alvin Trivelpiece, Executive Officer of the AAAS, was further 
evidence of a thawing in U.S.S.R.-U.S. relations. 

One must have reservations about judgments formed on the basis of 20-minute talks, 
but some impressions follow. Soviet scientists range in quality, but there are creative, 
dynamic, world-class individuals among them. They have been handicapped by a lack of 
computer capabilities and by a paucity of good instrumentation. In the past, opportunities 
for individual initiatives have been few. As a result, in general, Soviet science lags behind 
that in the United States. The lag is not great, and in space science the Russians excel at this 
time. 

An example of where the United States leads, although not distantly, is in biotechnolo- 
gy. A number of U.S. companies have produced interferons alpha, beta, and gamma, 
interleukin-2, and tumor necrosis factor. The Russians have also made substantial quantities 
of these substances and have completed clinical tests on some of them. They have made 
human growth hormone and growth hormones that can be used in cattle, pigs, and 
chickens. They have changed some of the amino acids in these hormones to enhance 
stability. They have engaged in animal gene engineering to obtain transgenic animals, 
including fish. They have introduced genes into plant cells. Through gene engineering they 
have created superior organisms for the synthesis of amino acids and riboflavin. 

For a short time with Sputnik the Russians held leadership in space, but this was 
followed by nearly three decades of U.S. leadership. The world center for excitement about 
results of planetary exploration was the Jet Propulsion Laboratory in Pasadena. But as a 
result of bad judgment and bad luck in the United States, excitement is shifting to the 
Institute for Cosmic Research (IKI), near Moscow. While the United States enjoyed the 
spotlight, the Russians were not idle. They compiled 14 man-years of space flight versus 5 
man-years for the United States. They also developed a reliable launch vehicle for planetary 
exploration and used it in extensive studies of Venus. The Vega mission to Venus and 
Halley's comet, launched in December 1984, involved investigators from more than a dozen 
countries, including some from the West. American and European journalists were present 
at IKI when the Vega machine encountered Halley in March 1986. 

The next big scheduled solar system event is the Soviet mission to Phobos, a satellite of 
Mars. Two Vega missions will be launched during July 1988 to conduct extensive 
exploration of the planetoid. Each of the Vegas will carry about 25 different experimental 
packages, many of them provided by Western European countries. American scientists were 
invited to participate and were eager to do so, but U.S. authorities did not permit U.S. 
hardware to be placed aboard. 

One of the Vegas will fly slowly 30 to 80 meters above the surface of Phobos. It will 
direct an intense laser beam at the surface to vaporize some of it. The products will be 
analyzed by time-of-flight mass spectrometry. In another experiment an energetic ion beam 
from the spacecraft will strike the surface, and mass spectra of the resultant ions will be 
observed. By these methods, the elemental and isotopic composition of Phobos's surface will 
be determined. These are but two of the experimental packages. 

The Russians have developed a powerlid launch vehicle capable of lifting 100-ton 
payloads into space. They are currently planning many space missions, including extensive 
exploration of Mars. In their planning, they are involving a large number of countries. They 
have expressed eagerness to have U.S. participation, even a partnership, in a mission to 
obtain a sample return. The United States is preparing to launch a number of solar system 
missions during the next 4 years, if the shuttle is functional, but the United States should not 
persist in a policy of going it alone while the Soviet Union successfully promotes 
international cooperation in space research and compiles an impressive record of scientific 
achievement.--PHILIP H. ABEL~ON 
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August 8-12, 1988 
Skidmore College - Saratoga Springs, NY 

BlOCATALYTlC SYNTHESIS 
OF ORGANIC COMPOUNDS 

This conference has the objective of 
demonstrating the use of micro.organisms 
and enzymes as synthetic tools for the 
organic chemist. The meeting wlll be run 
under the Gordon Research Conference 
format. Conference participants wlll be 
selected from applications; registration 
wlll be llmlted to 120. A partial listing of 
session titles and speakers is shown. 
Enzymatic Production of Organic Compounds: 
Frost (Stanford), Rozzell (Genetics Inst), Wong 
(Texas A&M); Microbial Production of Organic 
Compounds: Abramowicz (GE), Taylor (ICI), 
Simon (Tech U Munich); Enzymes In Extreme 
Environments: Kllbanov (MIT), Zeikus (MBI), 
Daniel (U Waikato); Enzyme Mimetics: Breslow 
(Columbia), Schultz (Berkeley), Groves (Prince. 
ton); Asymmetric Conversions: Kazlauskas 
(GE), Jones (U Toronto); Biosynthesis with 
Recornblnant Organisms: Lazarus (Genetech), 
Ensley (Amgen); Large Scale Bioconversions: 
Nagasawa (Kyota U), Kirchner (Chemie Holding 
AG), Pokora (Mead Paper). Thursday Banquet 
Speakec Saul Neidleman (Cetus). 
The planning board for the conference 
includes Dr. D.A. Abramowlcz (GE) and 
Prof. A. Kllbanov (MIT), co-chairmen, Dr. 
D. Anton (dupont), Prof. A. Demain (MIT), 
Dr. C.R. Keese (GE), and Dr. S. Neidle- 
man (Cetus). 
For further information and applications forms, 
please contact: 

Jennifer Gensler, GEGRD, PO Box 8 
Schenectady, NY 12301 USA (518)387.6710 

more intense than the peaks predicted as 
being primary in multipl; twinning models. 
While, in principle, dynamical interference 
effects can produce enhancements of second- 
ary peaks in large single crystals of some 
materials, it is very difficult to explain why 
such an effect is observed in powder samples 
from a wide variety of icosahedral alloys 
prepared by many different methods. It is 
much more natural to conclude that all of 
the peaks are primary as the icosahedral 
quasicrystal model predicts. 

I should emphasize that, while Pauling's 
model requires some of the observed peaks 
to be secondary, other multiple twinning 
models utilizing larger unit cells may not 
have this requirement. I refer the reader to 
the original article for a description of other 
experimental evidence against generic twin- 
ning models. Also, I disagree with Pauling's 
statement concerning further evidence in 
favor of twinning. t he evidence that he cites 
does not distinguish between the models, 
since it is equally consistent with a larger 
crystal unit cell or a larger quasicrystal &t 
cell. 

PAUL J. STEINHARDT 
Department of Physics, 

Unzvenity of Pennsylvania, 
Philadelphia, PA 191 04-6396 

NOTES 

1. Multiple scattering may contribute to the observed 
intensity of primary peaks, but the peaks would have 
nonzero intensity even in the absence of multiple 
scattering. 

2. The scattering length is the distance over which half 
of the x-ravs are coherentlv, elasticallv scattered out 
of the primary beam. ' 

Technology Transfer 

While I would agree with James Johnson 
(Letters, 29 Jan., p. 450) that "technology 
transfer" has been the subject of much fad- 
dism both inside and outside universities 
and it often is misidentified, particularly by 
politicians, as the magic bullet to solve all 
our industrial competitiveness problems, I 
must disagree with his assessment that major 
research universities should not play a role. 

First, universities have always been the 
source of the most fundamental form of 
technology transfer-the education of stu- 
dents, both full and part time, who move 
their knowledge directly into business and 
industry. After all, technology is not a thing 
to be packaged and sent as an industrial 
CARE package. To quote Robert H. Water- 
man, Jr., "Technology is housed in the skills 
of people" (1 ) . 

Second, while perhaps there was a time 
when universitiei did - basic research and 

industty did the applied research and devel- 
opment, we now find that in most areas of 
research this distinction iust does not work. 
Industry now knows that the economic half- 
life of a new technology in the marketplace 
is so short it cannot iust wait for the thor- 
ough but slowly revealed university re- 
search. This is one reason why university- 
indusw collaborative research continues to 
grow in popularity. Of course this is also 
"technology transfer." 

Finally, it is recognized that attempts to 
provide active technology transfer from uni- 
versity to industry can be somewhat of a 
failure if incorrectly organized. In our indus- 
try-driven program, as is true in a number of 
others around the country established by 
major research universities, we have a team 
of "impedance matchers" to work directly 
with industry to provide the needed one-on- 
one approach. These regionally located tech- 
nology consultants are all "degreed" engi- 
neers with substantial industrial experience. 
It is their job to understand each company's 
needs and apply the proper resources, be it 
their own knowledge, that of university 
faculty, that of a university facility, or even 
that of an outside resource. We have found 
the vast majority of our faculty very willing 
to participate in this stimulating effort, even 
without salary incentives; and they are di- 
rectly involved in close to 50% of our 
assistance efforts. 

I certainly do not suggest that university 
research should just dance to industry's 
tune, but in today's environment a research 
university that ignores industrial interfaces 
will sooner or later find itself inconseauen- 
tial to its community. 

W. TRAVIS WALTON 
En~ineering. Research Center, 
Technology Extension Service, 

University of Maryland, 
College Park, M D  20874 

REFERENCES 

1. R. H. Waterman, Jr., in R. N. Foster, Innovatwn: 
The Attacker's Advantage (Summit, New York, 
1986), p. 17. 

Erratum: The last sentence of the fourth paragraph of 
Devra Lee Davis' letter "Paleoiithic diet, evoluuon, and 
carcino ens" (18 Dec., p. 1663) contained errors. It 
should fave read, "Moreover, the ran e of early diets was 
extensive, from protein-rich diets of & northern peoples 
to the plant-dependent diets of the Kalahari hunters and 
gatherers." 

Erratum: In the report "Stimulation of heterotrophic 
micro lankton production by resuspended marine sedi- 4' ments' by Sam C. Wainright (18 Dec., p. 1710), two 
articles should not have been included in reference 2. 
These are G. T. Rowe, C. H. Clifford, K. L. Smith, Jr., 
P. L. Hamilton, Nature (London) 255, 215 (1975) and 
S. W. Nixon, C. A. Oviatt, S. S. Hale, in The Role of 
Tme& and Aquatic 0 7  anirmz in D e m  osatwn P70- 
cases, J. M. Anderson a n f ~ .  MacFadyen, ids. (Black- 
well, Oxford, England, 1976), pp. 269-283. 
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"Medawar : A Nobel iconoclast ." 
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- N m d  

W O I R  OF A TEMlINC RADISH 
A n ~ h m P h y  
"[A) marvelous volume of 
humanity, history and wit that 
documents the life and 
ruminations of the dean of British 
science and letters.. . . A splendid 
autobiography."-T1Ce WhshingOn 

Pbgt Book M r l d  
"This book merrily and wittily 
leads us through the fascinating 
life of one of the most articulate 
and famous medical researchers 
and scientific thinkers of this 
century."-Library Journal 
224 pp.; photos paper $8.95 

TEE llbIFFS OF SCIENCE 
"Medawar's small, brilliant gem 
of a book a f f i i  and celebrates 
the tremendous accomplishments 
that the scientific enterprise has 
already bestowed, and will 
continue to bestow, on all 
humanity." 

-Smithsonian Magazine 
"Sharp-tongued and incisive as 
ever, Medawar explores the very 
pith of science."-Kirkus Reviews 
128 pp. paper $8.95 

p m 5  REPUBLIC 
Incorpodhg llBe Art of fhe Soluble 
and induction and 
Mit ion io Scientific l h o d t  
'The most accomplished writer 
of popular-science essays (and 
winner of a Nobel Prize) has 
drawn together his best work in 
the form. Subtle, exciting, often 
surprising." -Science 
"In these erudite and outspoken 
essays, [Medawar] gives us the 
pleasure of watching a lively and 
nimble mind at play."-Newweek 
362 pp.; figs. paper $9.95 

At better bookstuns or dimct ly jbn  
OXFORD PAPERBACKS 

Oxford University Press 
200 Madison Avenue 
New York, NY 10016 
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LET LIFE 
FOOL YOU 
ONCE AND 

YOU COULD 
BE FOOLED 

FOR LIFE 
There was a time when 

you could buy life insurance 
and know exactly what your 
benefits would be down the 
line. It's not so easy anymore. 
Today, insurance plans fea- 
ture complicated investment 
devices tied to fluctuating 
interest rates. And while the 
minimum and maximum 
amounts payable are fixed, 
your beneficiary might get 
less than you planned for. 
Simple isn't always better, 
but many insurance experts 
recommend you look at Term 
Life Insurance. It pays what 
it promises.. .no fancy in- 
vestment footwork.. . right 
up to the termination age. 

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

Interested? Simply con- 
tact the Administrator, 
AAAS Group Insurance Pro- 
gram, 1255 23rd Street, 
N.W., Suite 300, Washing- 
ton. D.C. 20037. or call Toll- 
Free 8001424-9883 (in 
Washington. D.C. call 2021 
296-8030). They will be 
pleased to answer any ques- 
tions you may have about 
this valuable member benefit. 
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A 

Work Expedence and 
Psychological Development 
Through the Life Span 
Edited by Jeylan T. Mortimer, Universfty 
of Minnesota, and Kathryn M. Borman, 
university of Cincinnati 
Only recently have researchers begun to explore 
the relationship between occupational conditions 
and psychological development during different 
phases of life. This book examines a wide range of 
related issues, including part-time work for 
adolescents; adjustment of young adults to new 
work roles; occupational self-direction among 
different age groups; job satisfaction, age, and 
gender; women's dual roles at home and at work; 
loss of "vitality" among rnidcareer and older 
workers; and self-concept and job-related 
disabilities. 

$29.95; AAAS members $23.96 (include membership 
number from Science). 306 pp., 1987. AMS Selected 
Symposium 107. 
Order from: Weshriew Press, Dept AAAS, 5500 Central 
Avenue, Boulder, CO 80301. (Add $2.50 postage and 
handling for the first copy, 75 cents for each additional 
copy; allow 4-6 weeks for delivery.) 

Published by Westview Press for M A S  
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CELL AND MOLECULAR BIOLOGY 
OF PLANTS 

JUIY ~ I - A U ~ U S ~  19, 198s 

A cooperative program of the Marine Biological Laboratory 
and the Univers~ty of Georgia. 
Major themes of plant cell and molecular biology will be 
presented in depth and relationships to plant biotechnology 
emphasized. Format will be lectures/demonstrations of 
techniques. Faculty will include members of the University's 
plant science departments and distinguished scientists from 
throughout the United States. 
Topics for 1988 include: plant structures, organs and life cycles; 
structural proteins and cell wall carbohydrates; genomes and 
gene organizat~on; developmentally regulated, hormone 
regulated, light regulated gene systems; tissue culture, 
regeneration. transformation; gene response to environmental 
and b~ological stress, including plant pathology; molecular 
b~ology of organelles, fungi and cyanobacteria. 
Enrollment is lim~ted to 30 students. 
Registration fee: $500.00. plus room and board. 

Application Deadline: April 15, 1988 
Course Directors: L. Dure and J. Key. Lecturers: N-H Chua, 
G. Coruui, M. Crough, A. Darvill, R. Ferl, T. Guilfoyle. R. 
Halllck, R. Haselkorn, R. Horsch, S. Levings, E. Meyerowitz, 
P. Quail, C. Ryan, W. Timberlake, S. Wessler, and others to be 
announced. 
For further information contact the Office of Sponsored 
Programs, Marine Biological Laboratory, Woods Hole, MA 
02543, (617) 548-3705, ext. 216. 

Posters 
The following posters of Science 

covers are available: 

9 February 1979, Locomotive in 
Ch~na; 

27 July 1979, L~ghtning over St. 
LOUIS; 

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

hare; 
23 December 1983, Cathedral 

windowlDNA molecule; 
26 September 1986, Neurons in 

motor cortex; 
28 November 1986, Byrd Glacier, 

Antarctica 
Combination of space covers in 

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

Price is $5.50 each (prepaid) 

Write to AAAS Department POST, 
1333 H Street, NW, Washington, 
D.C. 20005. 
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Create pmFessiona1 graphs For sue math symbols 
publ~cat~ons, poster sessrnns. or lectures ~ o ~ y n o r n ~ a l  curve httmg, and more .. 
Unlrke busrness soFtware, SigmbPIot con- ~~~~~t~ ASCII and DIF data files from 
tarns essentral soent~Fic Features Lotus, dBase, or your own programs. 

Automatic error bars Support For Hewlett-Packard and 
Multiple graphs per page compatrble plotters. HP  Laseqets, and 
65.000 pornts per dataset selected dot matrrx pnnters Money- 

back guarantee 
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FREE SCIENCE" 
WITH A NEW 

PRECISION@ OVEN 

Or free 
Analytical Chemistry. 

w - 
3r free Nature. 
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For automatic 
mixing in 
separatory 
funnels, 500 ml 
to 2,000 ml 
capacity ... 

Attach the Separatory Funnel Support's BURREU base to the top platform of the Burrell BURREU angle you select, the ~urre11 Shaker 
Ps long as you need, at the speed and 

Shaker and handle BIG funnels with easel duplicates hand mixing's swirling action. - Adjustable clamps hdd funnels at the 
angle and height you require. Swirling's 

WRIST- Consistent swirling at every speed allows 
you to accurately repeat all mixing 

consistent, and time and agitation speed 
can be set, so you can accurately repeat all 

m o w  operations. 
With Burrell's Build-Up@ System, you SHAKER mixing operations. can add longer sidearms, platforms and 

And the Burrell Buikl-Up@ System lets 
you increase capaclty by adding sidearms 

SHAKER clamps to accommodate various con- 
tainers-from Erlenmeyer and 250 ml 

and damps for Erlenmeyer flasks and other flasks to separatory funnels up to 2,000 ml! 
containers. Write or call for our brochure on the only 

Write or call for information on Wrist-Action@ Shaker on the market. 
Separatory Funnel Supports used on the 
only Wrist-Action@ Shaker available. 

BURRELL CORPORATION 
Circle No. 87 on Readers' Service Card 2223 Fifth Avenue, Pittsburgh, PA 15219 

989 Telephone: (412) 471-2527 

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 
$0940 FCS supplemented medium 

Wako's catalogue of products for biomedical research is available on request. 

Wako Pure Chemical Industries, Ltd. 
10 Doshomachi 3-Chme, Higashi-Ku. Osaka 541, Japan 
Telephone: (06) 203-3741 Tdex: 65188 wakws J Facslm~le: (06) 222-1203 
Wako Chemicals USA, Inc. Wako Chemicals GmbH 
12300 Ford Road. Suite 130 Ntssanstr. 2.4040 Neuss 1 
Dallas. Texas 75234. U.S.A. West Germany 
Telephone. (214) 484-7518 Telephone: (02101) 35M1 
Telex 293208 wako ur Telex: 8517001 wako d 
Facsimile. (214) 484-7243 Facs~mlle. (02101) 39879 
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Ye know on earth, 
and all ye need to know. 

In this collection of seven lectures, 
the eminent Nobel physicist, S. 

Chandrasekhar, affirms that many of the 
greatest scientists have agreed with John 

Keats: truth and beauty are indistin- 
guishable. He gives many instances 

of the ways in which physicists have 
described their creative and aesthetic 

experiences: such as Heisenberg, 
on finding the key to quantum 
theory; Einstein, in developing 

his field equations; Weyl, in 
arriving at his gauge theory. 
Three lectures focus on the 
major figures of Milne and 

Eddington, and a 1946 lecture- 
antedating the others by 

thirty to forty years-illus- 
trates how Chandrasekhar's 

own views have changed 

Motivation in Science 

The University of Chicago Press 

I Chicago 1L 60637 
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