


SouthernsINortherns : Electrophoresis, Blotting, 
and Crosslinking in 2.5 Hours Instead of 30. 
Stratagene has meamlined agarose gel electrophoresis and blotting. 
The system decreases the time required, from sample loading to [AGE" S y s tern 
prehybddhtion ten fold. 

The vAGEm veaical a g a r o s e l ~ d e  gel electrophoresis system 
allows the casting of agamse or aaylamide gels in the unit. Nucleic 
adds can be eleckophomed through a 3 m&, 0.8 % vertical agarose 
gel in less than two hou "' * . . .  I". I\ 

Because the gels are thir 
sminins, @-on, 

\ 

and denaau'ation can 
be accomplished in 4 

$3 
15 minutes. $+ 

STRATAGENE METHOD-TIME 2 .5  HOURS 
2 HOURS 15MIN 15MIN 30SECONDS 
'Y- m - -  

Size Fractionate DNA 
On Agarose Gel 

, 

2 HOURS 12 HOURS 4 HOURS 12HOURS 
CONVENTIONAL METHOD-TOTAL TIME 30 HOURS Ngure Legend: Practionatlon of end 

labeled DNA markers on 3mm thick 
0.8% agarose by the VAGE apparatus 
and transfer to Duralon-UVTM mem 
h e s  uslng the PosiBlot pressure blotter. I 

resolution. 
8. Same gel after p m r e  blotting. 
C. Automdiopm of membrane after 

pressun transfer. 



Figure Lengend: 3=P end-labeled lambda 
Hind m markers were electrophores 
in 0.8% agarose. The DNA was then 
transferred to a nylon membrane with a 
vacuum bloner at 30mm EIg below at- 
mospheric or with the PosiBlot pressure 
bloner at lOOmm Hg above atmospheric. 
Both transfers were carried out for 15 
minutes. As can be seen, pressure blot- 
ting transferred significantly more DNA 
in the same period of time, especially in 
the higher molecular weight range 
(largest band is 23 kilobases). 

The ~osiBlot~ positive pressure blotter permits the transfer of 
nucleic acids in 113 the time of vacuum blotters and 1/50 the time of 
capiUa,ry blotting (Figure 2). Pressure blotting does not dehydrate gels 
as do other methods. This allows the use of substantially higher 

pressure dtfferentials, compared with 
! . % ! w m ~ ,  without gel 
c o w .  The PosiBlot apparatus 
reduces blotting time to 15 minutes. 

The =erm UV (hsdhker fixes nucleic acids to solid supports 
such as nhcellulose or nylon membranes, in less than one minute. 
This compares favorably to vacuum baking, which requires 2 hours. 
The sumlinker actually monitors the ultra violet energy flux and 
deactivates the light source upon reaching the user-programmed 
energy level (Figure 4). Figure 3 shows an autoradiogram of a human 
genornic Southern blot perhrmed using the VAGE, PosiBlot and 
sumlinker all in 2.5 hours. 

awdtagene offers a full selection of nitrocellulose, reinforced 
nitrocellulose and nylon membranes. Each membrane is stringently 
lot tested to ensure consistency when performing Northern and 

FIGCRIB 3r Southern blotting. Please call Technical Services for detailed infoma- 
pisure iageod: kutoradlollrp~l showing don on Stratagene's time saving blotting systems and membranes. 
the&lutiona~2.8 and 1.3 KbMspI 

rn 
gFlP alleles r e v W  by a cystic Bbrosis 
b m  DNA probe usina the VAGE, ' 1 
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COVER TWO views of the distribution of 3962 galaxies in three-dimensional 
redshift space. The white points display the distribution of galaxies in the right 
ascension range 8h to 17h and declination range 26.5" to 44.5"; the orange in the 
declination range 8.5" to 14.5". "The Great Wall" crosses the survev nearlv ~arallel 
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Eppendorf - spins out 
two new winna;rsfUl 



Antibiotic history 
revisited 

W HO first discovered a clinically 
useful antibiotic? If you 
guessed penicillin-discoverer 

Alexander Fleming, you share a com- 
mon misconception. The correct an- 
swer, according to science historians, is 
Rene Dubos. Crease reports on a sym- 
posium held last month at Rockefeller 
University aimed at setting the record 
straight (page 883). Fleming was losing 
interest in penicillin in the early 1930s. 
Meanwhile, Dubos was undertaking a 
systematic search for soil microorgan- 
isms that could kill other bacteria; his 
work led to the identification of grami- 
cidin in 1939. In addition, it prompted 
Florey and Chain-who along with 
Fleming won the Nobel prize in medi- 
cine and physiology in 1945-to reeval- 
uate penicillin and consider its thcra- 
peutic usefulness, thereby setting the 
stage for one of the great medical revo- 
lutions-antibiotic therapy. 

Mapping the universe 

A survey of the distribution of 
thousands of "nearby" galaxies 
has revealed thc largest coherent 

structure yet seen in the universe (page 
897). Called the Great Wall, this struc- 
ture, which contains more than half of 
the galaxies in the region, "grows" 
along with the survey data; that is, its 
full extent has not yet been uncovered. 
Gcller and Huchra describe the Great 
Wall and other large-scale, thin, sheet- 
like structures and large voids that have 
been revealed in various redshift surveys 
(cover); their own survey has so far 
scanned a chunk of the visible universe 
comparable to the fraction of the earth 
covered by Rhode Island. Redshift sur- 
veys provide an approximate measure of 
a galaxy's distance, because, the greater 
the redshift (a shift in the spectrum 
toward longer wavelengths), the faster 
the galaxy is receding. After the Big 
Bang, matter was briefly distributed 
uniformly in the universe; very quickly, 
however, this matter began to develop 
"structure" and has become clustered 
and organized into galaxies and larger 

scale features. Theories of the evolution 
of the universe must account for this 
heterogeneity. Waldrop assesses how 
the redshift observations affect and con- 
strain current theories of the universe's 
evolution (page 885). 

L IPOPROTEIN(A) or Lp(a) is a 
substance that circulates in the 
bloodstream; its presence in high 

concentrations appears to be a strong 
risk factor for the premature develop- 
ment of vascular diseases, heart attacks, 
and stroke. Much about the signifi- 
cance, evolution, production, and me- 
tabolism of this substance remains un- 
clear, and these mysteries as well as the 
latest research findings are described by 
Utermann (page 904). Lp(a) consists of 
linked molecules of apolipoprotein(a) 
and low density lipoprotein: the former 
is homologous to (and perhaps compet- 
itive with) the clot-dissolving precursor 
plasminogen and the two are encoded 
in the same chromosomal region; the 
latter is the major transporter of choles- 
terol in human plasma. Lp(a) may have 
a particularly powefi l  and damaging 
effcct in the body: it can transport cho- 
lesterol and deposit it in areas of the 
body where vascular injuries have rc- 
cently occurred and it can interfere with 
the dissolution of clots in the blood- 
stream. 

Proposed structure of 
bZlP proteins 

L EUCINE zippers are "structural 
motifs" found in many proteins 
that bind DNA. These zippers, 

so named because they effectively zip up 
paired polypeptides into dimers, have 
the shape of tightly bound a-helical 
coiled-coils. Extending out from the 
zippered portion of the dimer are two 
identical regions rich in basic amino 
acids. Experiments by Agre et al. con- 
firm that the basic regions are sites for 
DNA binding (page 922): when basic 
regions and leucine zippers of different 
proteins are mixed in a recombinant 
protein, the specificity of DNA binding 

is determined by which basic region is 
prcsent in the chimera. Vinson et al. 
prcsent a model to explain how bZIP 
proteins-DNA binding proteins in 
which the leucine zipper and the basic 
region are contiguous-interact with 
DNA (page 911). The bZIP proteins 
have a Y shape of which the leucinc 
zipper is the stem and the basic regions 
are the arms. DNA fits between the 
arms with its center of symmetry posi- 
tioned at the bifurcation. The arms ex- 
tend along the DNA until, at some 
point, each arm turns sharply, securing 
the contact; this "scissors grip" resem- 
bles that used by wrestlers. Although 
the model has yet to be rigorously 
tested by biophysical studies, its plausi- 
bility is supported by ball-and-stick 
structures, computer graphic simula- 
tions, and biochemical protection and 
labeling experiments. 

Vision chemistry 

R HODOPSIN is the light-sensitive 
pigment found in the rods of 
the eye; it contains a protein, 

opsin, linked to a chromophore, 1 l-cis- 
retinal. When the chromophore is free 
in solution, it absorbs light maximally at 
440 nanometers; when the chromo- 
phore is bound to opsin, the absorption 
maximum is at 500 nanometers. The 
difference in the absorption maxima is 
considered to be a consequence of one 
or more interactions of the chromo- 
phorc with charged carboxylic acid side 
chains in the protein. Zhukovsky and 
Oprian test this hypothesis by altering 
five of the glutamic acid and aspartic 
acid residues of opsin that arc thought 
to reside in portions of the protein 
within or near the surface of the mem- 
brane (page 928). Mutations in most 
had no effect on absorption; mutations 
in the glutamic acid at position 113 
caused a dramatic shift in the absorp- 
tion maximum. This absorption modu- 
lation, a phenomenon known as the 
"opsin shift," therefore appears to de- 
pend on the carboxylic acid group of 
this amino acid, which, though previ- 
ously considered to reside near the 
membrane, may in fact lie within it. 

RUTH LEVY GWER 
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a What the historians will call it, 
,' qdy time will tell. 
- Perhaps the Century of Speed, or 

the Era of Ease. But whatever the 

biologists, and economists, 
But don't take our word 

PC Magazine recently 
described MathCAD as 
'ceveryhng you have ever 

~ a t h m 2 . s  incbwdrs ;FD~&& H P G L S ~ ~  dreamed of in a mathernat- 

equations is pure simplicity! 
Look fbr MathCAD 2.5 at your 

local software dealer, or give us a 
call. For more information, a fke 
demo disk, or upgrade infbrmation, 

ha t  you wrote youtself. dial 1-800-MATHCAD (in MA, 
And now we've made the best 

even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
chides three-dimensional plotting, 
enhanced numerical analysis, and 
the abiIity to import HPGL files 
h m  most popular CAD programs, 
including AutoCADP And now you 
can print on Postscript* compatible 
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Support for Plant Biology 

F undamental research in plant biology should have a higher priority than it presently 
receives. The level of support has been small in comparison with other fields. Yet few 
of them can potentially contribute cost effectively so much to international competi- 

tiveness, future energy supplies, human health, the environment, and intellectual excitement. 
The once great U.S. superiority in global agriculture has atrophied. Technology 

pioneered here has been adopted elsewhere on land that is as fertile as ours but less 
expensive. Costs of labor in other countries are usually lower. Our one hope to compete in 
the long term is better use of our brains, but even there prospects are only fair. Others are 
active and highly competent in plant research. 

Society kill ultimately find-it necessary to depend heavily on renewable resources for 
energy and chemical needs. More immediate are concerns about health effects of pesticides. 
At present, the major focus is on commercial chemicals. However, as Bruce Ames has 
pointed out, we ingest about 10,000 times more by weight of natural pesticides than 
synthetic ones. The natural pesticides are present in ali and commonly make up 5 to 
10% of a plant's dry weight. A sizable proportion of the plant pesticides are carcinogenic, 
and many others are mutagens. 

~ a & r a l  pesticides are part of plant defense mechanisms against insects and other 
herbivores. Plants have complex biochemical equipment that enables them to respond in 
many ways to attacks by predators or pathogens." For example, when an insect or fungus 
seeks to feed on a plant, it must first penetrate the outer covering of, for example, a leaf. In 
the process, small molecules are released that elicit responses in the plant. One response is to 
induce production of proteinase inhibitors in addition to those already present. A function 
of these inhibitors is to block the protein-digesting enzymes of the predator and thus render 
the plant protein indigestible. Another defense that plants have is an enzyme capable of 
hydrolyzing the chitin integument of insects. Another response of the plant is to produce 
potent chemicals that ordinarily are not present in it. These phytoalexins are powerful 
antibiotics. Current research is revealing more about the mechanisms while raising further 
questions to be studied. 

Recombinant DNA technology has opened a plethora of possibilities for improving 
plant defenses. Already foreign genes have been incorporated within the plant genomes that 
confer improved resistance to pathogens. An example is introduction of a gene coding for a 
viral protein. The resultant plants showed enhanced resistance to the yirus in field tests. 

A gene from cowpeas for a proteinase inhibitor was used to transform tobacco plants. 
The gene was expressed in leaves, and the plants exhibited a relatively high level of resistance 
to the tobacco bud worm. Ultimately it may be possible to decrease the levels of natural 
carcinogens in plant seeds and tubers while maintaining resistance to plant pathogens. At 
the same time, the role of commercial pesticides would be attenuated. 

In the foregoing, discussion has been focused on only one aspect of plant biology. The 
powerful techniques of molecular biology and superb instrumentation make accessible many 
areas. However, the realities of funding sharply limit the rate of progress. 

The USDA has been slow to use the expertise of the broad scientific community. At the 
USDA, only 6% of R&D support is distributed by competitive grants. At the National 
Institutes of Health 83% and at the National Science Foundation 90% of funds are 
furnished in such grants. NIH supplied $6.4 billion in 1988, whereas USDA provided only 
$40 million in competitive grants. The average annual grant size from USDA is $50,000, in 
contrast with $71,300 from NSF and $154,900 from NIH. USDA grants have an average 
duration of 2 years, those of NSF and NIH, 3 years or more. 

The Board on Agriculture of the National Research Council has issued an extensive 
report proposing that $500 million a year in competitive grants be furnished by USDA.? 
Those funds would be in addition to the current budget. Given the Dresent situation in " 
Washington, such a large addition is unlikely. However, even modest increases would have 
highly beneficial effects.--PHILIP H. ABELSON 

*See C. A. Ryan, Bioessays 10, 20 (1989). tNational Research Council, "Investing in research: A proposal to 
strengthen the agricultural, food, and environmental system" (National Academy Press, Washington, DC, 1989). 
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Single chain polymers fo r  i n i t i a to rs  and  Double chain complexes fo r  DNA 
t e m p l a t e s  i n  polymerase react ions,  and  as polymerase, RNA polymerase, and  reverse 
sol id phase hybr id iza t ion  substrates.  t ranscr ip tase assays. 
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Polydeoxythymidylate Poly rA:dT complexes 
Polydeoxycytidylate 
Polydeoxyinosinate 

From milligrams for research to multigrams for 
production, SUPERTECHS is your best source for 
homopolydeoxynucleotides. 
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We're introducing not only a new Interleukin-2 RL4, but 
also new Interleukin-la and Interleukin-1P RIAs. 
They're all highly specific and highly sensitive. And only 
Advanced Magnetics has all three. 

All are overnight assays that save washing and incuba- 
tion time. All deliver the high performance and reliabil- 
ity that make Advanced Magnetics a leader in 
immunoassay. 

We also offer a new highly specific Mouse IL-la anti- 
serum for use in your own assays. Besides cytokines, we 
have a large selection of eicosanoids, phosphoinositides, 
and cyclic nucleotide assays, too. Satisfaction is guaran- 
teed. Send for our complete catalog of research products. 

Advanced Magnetics, Inc. 
61 Mooney Street 
Cambridge,iMA 02138 U.S.A. 
1-800-RIA-KITS 1-800-343-1346 
617-497-2070 FAX 617-497-6927 
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Bristol-Myers Squibb Company presents an annual award to a scientist making an 
outstanding contribution in neuroscience research. Candidates for the award are to be 
nominated by medical schools, hospitals and neuroscience research centers. Previous 
award winners include Dr. Julius Axelrod, National Institute of Mental Health; 
Dr. Arvid Carlsson, University of Goteborg; Dr. Paul Greengard, The Rockefeller 
University; Dr. Tomas Hokfelt, Karolinska Institute; Dr. Walle J. H. Nauta, Massachusetts 
Institute of Technology; and Dr. T. l? S. Powell, University of Oxford. 

AWARD: $50,000 U.S. 

Deadline for Receipt of Nominations: February 16,1990 

Announcement of Award Recipient: June, 1990 

GEORGE K. AGHAJANIAN, M.D. Yale University School of Medicine and 
Ribicoff Research Facilities 

IRA B. BLACK, M.D. Cornell University Medical College- 
New York Hospital 

CARL W. COTMAN, PH.D. University of California, Irvine 
RAYMOND J. DINGLEDINE, PH.D. University of North Carolina at Chapel Hill 
FRED H. GAGE, PH.D. University of California, San Diego 
SOLOMON H. SNYDER, M.D. The Johns Hopkins University 

School of Medicine 

Rules and official nomination forms are available from: Secretary Award Committee 
Bristol-Myers Squibb Award for Distinguished Achievement in Neuroscience Research 
345 Park Avenue, 4100, New York, NY 10154. 
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Science Books for 
Readers 

Newton at the Bat 
Edited by Eric W .  Schrier and William F .  Allman 
Why do boomerangs return? Does a curve ball really 
curve? Why do golf balls have dimples? This fascinat- 
ing book answers these and other questions as it explains 
the role of science in sports. 1984; 178 pp. 
#84-188 - hardcover; $14.95 

The Paper Airplane Book 
Edited by Allen L. Hammond and Alison Fujino 
This official book of the Second Great International 
Paper Airplane Contest includes 75 photographs of 
winning entries; a do-it-yourself kit with complete in- 
structions for seven winning designs; plus construction 
tips, notes on the principles of flight, and a section on 
resources. 1985; 120 pp.  
#85-33s - softcover; $8.95 

Twenty Discoveries That 
Changed Our Lives 
Edited by Allen L. Hammond 
The 20 most influential scientific advances of this 
century are chronicled in this hard-bound collector's 
edition of Science 84's fifth anniversary issue. Topics 
include the development of the telephone, automobile, 
airplane, computer, and television, as well as the discov- 
ery of DNA, Einstein's theories, nuclear fusion, and 
much more. 1984; 190 pp. 
#84-218 - hardcover; $9.95 

Songs from Unsung Worlds 
Edited by Bonnie Bilyeu Gordon 
The rich dimensionality of science is demonstrated in 
this collection of science poetry. The poems written by 
poets such as e.e, cummings and by scientists such as 
J. Robert Oppenheimer record natural observations in 
poetic language and reflect classical themes of love, 
death, and friendship in scientific language. 
1985; 260 pp. 
#85-30H - hardcover; $14.95 
#85-30s - softcover; $9.95 

Order from: AAAS Books, Dept. SM, PO Box 753, 
Waldorf, MD 20604. Individuals must prepay or use VISA/ 
Mastercard. AAAS will pay postage on prepaid or credit card 
orders; for institutional purchase orders add $3.50 postage & 
handling. Please specify publication number, and allow 2-3 
weeks for delivery. For shipments to California, add appli- 
cable sales tax. 

American Association for the 
Advancement of Science 

BIBLIOGRAPHIES ON THE APPLE MACINTOSH 
Maintains a database of up to 32,000 references and builds 
bibliographies automatically in the style you choose. Works 
with Microsoft Word, MacWrite, WriteNow, and 
Wordperfect on the Macintosh. $129. 
Reviews: MacUser, Feb 1989. MacWorld, Feb 1989. 
EndLink is a companion product that allows importing 
references downloaded from online services like DIALOG 
or BRS Colleague into EndNote. $99. 

Grant Manager 
FOR IBM PC OR THE APPLE MACINTOSH 
Maintains grant balances to prevent overspending or 
underspending. Prints orders on your forms and updates 
grant balances automatically. In use in more than 1000 
university departments. $425. 
Reviews: Nature, June 16, 1988. MacGuide, Summer 1988. 
Personnel Manager is a companion program that finds 
the optimal allocation of people to grants over time and 
posts charges to Grant Manager. $425. (IBM PC) 

30-Day Money Back Guarantee. 
Call (415)  655-6666 for a free brochure. 

Niles & Associates, Inc. 
2000 Hearst Street 
Berkeley, CA 94709 

For Endnote Circle Reader Service No. 41 
For Grant Manager or Personnel, Circle Reader Service No. 42 

DIRECTORY OF AFRICAN 
UNIVERSITIES 
The Association of African Universities ( M U )  
announces the publication of the 5th  Edition of the 
Directory of Apicatz Utziversities. Published 
biannually, the Directory provides 500 pages of useful 
information o n  principal officers, faculties, departments, 
and institutions; degrees, diplomas, and certificates 
awarded; admission requirements; library services; and 
other details about 92 African universities, including 
postal addresses. 
I t  is an indispensable reference tool for national and 
international organizations and institutions, including 
libraries and universities, as well as individuals 
concerned with higher education in Africa. 
PRICE: US $35 including airmail postage (Customers 
will receive invoices from AAU) 
ORDERS TO: 
The Documentation Officer 
Association of African Universities 
P.O. Box 5744 
Accra-North, GHANA 
Telex: 2284 ADUA G H  



Choose a precast gel from an 
extended range of 9 different 
PhastGelB media. Place gel and 
buffer strips in the separation unit. 

9:07 
Program 
and run the 

Develop the gel 
automatically 
with silver or 
coomassie 
staining kits. 

With PhastSystem" you're at least 
6 steps ahead of where you'd be 
with a conventional electropho- 
resis system. In the same time it 
takes to cast gels and prepare 
buffers for a conventional system, 
you could be ready to store 
results from a protein analysis 
run on PhastSystem. In less than 
an hour you can obtain accurate 
and reproducible results from 
any typical SDS- or native-PAGE 
separation. And an average iso- 
electric focusing run takes just 30 
minutes. 



Transfer proteins to a 
membrane in 15 minutes. 

Once you've gotten ahead, 
PhastSystem helps you to stay 
ahead. For fast, reproducible and 
economic transfer of PhastGel 
media results, we now offer 
PhastTransferTM, a new electro- 
phoretic blotting system. With the 
small format of PhastGel media, 

results - whether they are in a 
PhastGel, an autoradiographic 
film or a PhastTransfer membrane 
- image analysis with the help of 
PhastImagem is the final step. 
PhastImage is easy to operate and 
the same scanning procedure is 
used for one and two-dimensional 

With the help of a personal com- 
puter for instrument control and 
data evaluation, PhastImage dra- 
matically increases the informa- 
tion handling capability of 
PhastSystem. 

PhastSystem - it's about time. 

PhastTransfer uses less detection gels. 
reagents than other electropho- After scanning, PhastImage 
retic blotting units. And it con- determines band boundaries, de- 
sumes only 5 ml of buffer. fines the baseline, determines the 

a Pharrnacia 
Pharmacia LKB Biotechnology Then when you need to accu- optical densities of the bands or S-75182 Uppsala, Sweden 

rately and reproducibly evaluate spots and integrates the volume. 
We help you manage biomolecules. 
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