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Figure 2: Polymerase fidelity was measured by modification of an 
Figure 1 : Thermostability of ffu and Vent DNA assay described by Kohler et a1 (1991) Pro. Natl. Acad. Sci. USA, in 

Polymera~es at 95°C. press. Error rates reflect mutations per nucleotide incurred in the 
To determine the thenostability of Pfo and Vent DNA polymerases lac1 gene during DNA synthesis. Vent is derived fmm 

at 95OC, 37.5 units of each enzyme were diluted to a final volume of Thermmccus litoralis and was obtained from New England 
150 p1 in the recommended reaction buffer and incubated at 95%. Biolabs. Pfu is derived from P y m u s  furiosus and is sold by 
At 0, 5, 15, 30,45 and 6 0  minute time points, duplicated 10 p1 Stratagene. Taq polymerase is derived from Themus aquaticus 
aliquots (2.5 units) were assayed at 75OC for DNA polymerase and was obtained fmm Cetus Perkin Elmer. 
activity. 
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COVER Magnetic resonance image of the human brain, showing activation of the 
visual cortex. Regional changes in cerebral blood volume were measured during 
photic stimulation and reflect the task-induced changes in neuronal activity. The area 
of activated visual cortex (color) is mapped onto the three-dimensional anatomical 
structure (gray). This combined imaging method may be used in routine clinical 
examinations, permimng noninvasive high-resolution mapping of cortical function. 
See page 716. Other neuroscience reports pages 719 to 729. [Illustration courtesy 
of the Massachusetts General Hospital-NMR Center] 
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This Week in 

Neuroscience research rse genera have been traced as far 
as the Middle Cambrian. Now 

M aking sense of the senses. 
That's the task of neuroscien- 
tists. This issue of Science 

contains a sampling of their recent re- 
search findings. BRAIN DEVELOPMENT: 
Transgene technology has been used to 
trace the development of the cere- 
bellum's Purkinje cells. Smeyne et al. 
have sorted out how positional effects 
and factors intrinsic to the cells contrib- 
ute to proper development (page 719). 
BRAIN ACTMTIES: Mametic resonance 

Culver reports on the discovery of even 
older fossil foraminifera. The new speci- 
mens, which include both free-living 
and adherent forms, date from the Early 
Cambrian, at least 550 million years 
ago (page 689). The specimens were 
discovered in West Africa in the 
Walidiala Valley, which includes por- 
tions of Senegal, Mali, and Guinea. The 
agglutinated fossils were uncovered in 
siltstone, and their age was established 
on the basis of associated fauna and 

imaging has been us& to map visual 
centers of the brain at high resolution. 
Belliveau et al. note that this nonin- 
vasive technology provides the best Changing vegetation 
resolution attainable so far and is 
cheaper than other mapping techniques V egetation patterns an  the Earth 
(page 716). HEARING: How are sound could change enormously in the 
signals processed in the brain? Spitzer coming centuries if, as has been 
and Semple examine neurons in the proposed, greenhouse gases continue 

many types of cells. Kiihn et al. used a iiTM 

gene-targeting strategy for mutating 
the mouse genes that encode IL-4; the @ 
functional losses to the immune sys- "; P 

tems were then assessed in a variety of 
ways (page 707). The so-called IL-4 
knock-out mice had no detectable IgE 
in their blood streams. Furthermore, 
they were unable to produce IL-4 or 
IgE in response to nematode infections. 
Another antigen, derivatized chicken y- 
globulin, elicited only one-third to one- 
half the normal amount of IgG1, but 
compensatory amounts of other IgG 
immunoglobulins-IgG2a, IgG2b, and 
IgG3-were produced. In the absence 
of IL-4 no obvious changes were ob- 
served in the development of T and B 
cell populations. The results of these in 
vivo experiments do not completely 
mirror those of in vitro experiments, 
showing that IL-4 effects in the test 
tube and in the body may differ. 

inferior c6lliculu.s that are fine-tuned to to ~ccurndite in the atmosphere a 
respond to  changing auditory cues global warming occurs. Overpeck et 
(page 721). BREATHING: The location have combined pollen data from the 
of neurons that control breathing and geologic record with projections from 
ensure stable respiratory rhythms has three global circulation models; they 
been identified by Smith et al. as the have assessed the likely impact on veg- 
pre-Botzingercomplexofthe brainstem etation of a doubling of atmospheric 
(page 726). TASTE: Ye et al. provide an C 0 2  and a rise in global temperature by 
explanation for why various sodium salts as much as 4.5"C (page 692). Since the 
taste different even though sodium is last glacial age, some 18,000 years ago, 
responsible for the salty taste (page global air temperature has risen by 
724). The solution to  the "anion para- about 4°C; thus, the change in vegeta- 
dox" is also discussed by Barinaga (page tion patterns over this long period can 
654). CHANNEL BIOPHYSICS: Bezanillaet serve as a reasonable standard against 
al. discuss the molecular basis for gating which future change can be estimated. 
(the switching on and og) of potassium The future rate of change is expected to 
channels and the interplay of subunits of be much faster, and it is estimated that 
membrane proteins and charge carriers in within 200 to 500 years changes com- 
the electric field (page 679)- parable to those of the past 18,000 

years could be realized. Some plant spe- 
cies are expected to shift their ranges as 

Early foraminifera much as 1000 kilometers. Such shifts 
would have a dramatic impact on indi- 

F arly protists, the foraminifera, vidual species and ecosystems. 
were, like primitive metazoans, 
developing skeletal parts as long IL4 knocklout mice 

ago as the Early Cambrian (page 689). 
This finding must be considered in w hat happens to an animal's 
models proposed to explain how and immune system when there is 
for what purposes skeletalization came no interleukin-4 (IL-4)? This 
into being. Formanifera are marine or- cytokine is one of the soluble secreted 
ganisms whose single-celled bodies are molecules whose pleiotropic actions af- 
usually surrounded by a carbonate shell. fect differentiation and proliferation of 

11-4 immunotherapy 

T umor cells can be genetically al- 
tered to produce a substance that 
assists in their own destruction 

(page 713). The strategy, which has 
been worked out in ex~erimental mice. 
may be directly applicable to therapy fo; 
human tumors. Golumbek et al. used a 
viral vector to introduce genes for 
interleukin-4 (IL-4), a helper cytokine, 
into spontaneously arising mouse kid- 
ney tumor cells. The transgenic tumor 
cells were iniected back into mice where 
they secreteh large amounts of IL-4. 
One of the known effects of IL-4 is 
enhancement of the lytic activity of cy- 
totoxic cells. Local immune reactions 
against the tumor, which eventually led 
to the destruction of the tumors, were 
associated with the arrival of activated 
macrophages and smaller numbers of 
granulocytes (mostly eosinophils) at the 
tumor iniection site. Few T cells were 
involved in the immediate response. 
Some 2 weeks after the injection of the 
altered cells, CD8' T cells appeared 
at the site and later circulated through 
the body, effectively rejecting similar 
(but unaltered) tumors at metastatic 
locations. m RUTH LEVY GUYER 

1 NOVEMBER 1991 THIS WEEK IN SCIENCE 627 



An Open Invitation to 
Enterprising Individuals 

The 1993 Rolex Awards for Enterprise 
If there is a dream, a plan, or a project that has captured your imagination, we invite 

you to capture ours-by submitting your application for the 1993 Rolex Awards for Enterprise. 
Since their inception in 1976, the Rolex Awards for Enterprise have attracted thousands 

of applicants from all around the world. 
Now, once again, we are issuing this worldwide call for entries from people who 

demonstrate the true spirit of enterprise- the courage, energy, and initiative to undertake bold 
new ventures for the common good. 

An Award of 50,000 Swiss Francs 
and an Engraved Rolex Timepiece 

While the spirit of enterprise carries its own reward, the five winners for 1993 will 
each receive an award of 50,000 Swiss francs. In addition, these five people, plus up to thirty- 
five designated as honorable mentions, will receive specially inscribed Rolex timepieces. 

We are seeking proposals for original projects in any one of the following categories: 
Applied Sciences and Invention; Exploration and Discovery; The Environment. The Selection 
Committee will be looking for projects which not only display the true spirit of enterprise and 
originality, but also demonstrate interest, significance, and feasibility. 

Previous recipients have won for projects as varied as Rodney Jackson's program for 
radio-tracking the endangered Himalayan snow leopard; John Asmus's use of lasers to restore 
Qin Dynasty terra-cotta figures; Penny Patterson's study of the language ability of the great 
apes; Donald Perry's invention of a device that enables him to work hlgh in the trees to study 
tropical rain forests; or Anita Studer's reforestation project in the rural villages of Brazil. 

Book To Be Published 
When the results are announced in 1993, a hardback book will be published contain- 

ing details of many of the best entries. The publicity given to projects by previous editions has 
often led to the entrants receiving additional support from a wide range of sources. 

To obtain an official application form, together with the rules and conditions for entry, 
write to: The Secretariat, The Rolex Awards for Enterprise, P.O. Box 178, 1211 Geneva 26, 
Switzerland. The awards will be presented in Geneva at the end of April, 1993. 

The 1993 Selection Committee: Chairman: Mr. Andri]. Heiniger (Switzerland), Chief 
Executive Officer and Managing Director of Montres Rolex S.A., Geneva. Members: Mr. Charles 
F. B w h  (United States), Anthropologist. Director of the Explorers Club- Mr. Nils Dahlbeck 
(Sweden), Ecologist. 'Member of Honour of the International Union for Casemation of Nature - 

Citi  des Sciences et de I'lndustrie - Dr. Santiago Dexeus (Spain), Gynecologist. 
President of the European Society of Gynaecological Oncology - Sir Edmund Hillaty 
(New Zealand), Mountaineer. One-time New Zealand High - Commissioner to India, 

Chairman of Board of Directors, lapan Association for Mathematical 
Sciences- Mr. Brian Redhead (Great Britain), Broadcaster. Presenter 
of BBC radio and television programs- Mrs. Ruth Seering (Germany) 
Author. ]ournalist and photographer - Mr. Ragnar Thorseth 
(Nonuay), Seaman. President of Ragnar Thorseth Adventures - 
Professor Umberto Veronesi (Italy), Surgeon. Director-General 
of the Italian National Cancer Institute. 

Circle No. 131 on Readers' Service Card 



N ikon's Microphot-FXA . . . 
the  first research 

microscope to display 
real intelligence.. . 

complex microscopy 
and photo protocols with user 
defined software management. 

images called "the 
best in microscopy today" with a 
choice of over 130 CF lenses 
including new 1.4 N.A. 60x and 
lOOx oil plan apochrornats. 

the brightest low 
liqht imaqe in the shortest 
exposure-time. 

essential 
controls in a single "ergo-control 
center'' so your eyes Gver leave 
the specimen. 

effortlessly 
nsmitted or 

reflected light techniques includ- 
ing: brightfield, darkfield, DIC, 
pol, fluorescence, rectified. phase 
contrast, interferometry, 
Hoffman Modulation Contraste 
and VRM illuminator. 

exposure time. film 
s~eed. frame number, bracket 
kposure adjust, lux intensity. 
auto-scale, photo magnification 
or user defined ID file name/ 
number on the film. 

total magnifica- 
tion and prints it on the film. 

the DX code from the 
and automatically 

sets the film speed. 

control of 
brightness, motorized nose- 
piece, focus, stage movement, 
photo light path selection and 
condensor aperture. 

hard copy of all 
functions via desk-top printer. 

data and automated 
functions for up t o  3 attached 
cameras independently for a 
total of 18 separate data print 
files. 

with a host 
computer for remote control 
and quantitative applications. 

to  computer . 
commands via RS 232 protocols. 

You'vejust begun t o  touch on 
the total system advantages of 
the Nikon Microphot-FXA. 
Discover more. contact Nikon 
Inc., Instrument Group, 1300 
Walt Whitman Rd., Melville, NY 
1 1 747-3064, (5 1 6) 547-8500. 

I ---I--- 
Extendlng Man's Vlslon 

Circle No. 11 on Readers' Service Card 
See us at the Neuroscience Show, 

Booth N0.k 927-933. 



IsaM- 
I 

Better! 
MaxBac, the only complete baculovirus expression kit, allows high level eukaryotic 
expres6on of functionally active protein. Invitrogen, the leader in baculovirus 
technology, has made recent improvements that make baculovirus expression a 
full magnitude better, including: 

High Expressing Insect Cells - lnvitrogen offers a number of insect cell lines, including High 
5 (BTI-TN-5B1-4) that has been shown to give up to one log higher 
levels of protein expression compared to Sf9 cells. 

Transfectbn Quality Linear Viral DNA - Allows simplified 
plaque screening, decreases the number of wild type plaques and 
results in recombinant plaque frequencies of up to 50%. 

Vectors for Screening and Purification - Impart blue color 
to recombinant plaques, making plaque identification easier than 
ever before. Vectors are available for one step purification of 
recombinant proteins without knowledge of the proteins' 
biochemical properties. 

PCR* Primers for Recombinant VMcation - 
Allows identification of recombinants from plaques or viral 
preparations and determination of wild type virus 
contamination in a recombinant plaque. 
Put Invitrogen's MaxBac Kit, the most powerful 
baculovirus ex~ression system, or our 
Custom ~acuiovirus ~xpression Services 
to work in your lab by calling toll free. 1-8W95545288 
3985.8 Sorrento Valley Blvd. San Diego, CA 92121 Phone 619-597-6200 Fax 619-597-6201 
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NOW CLINICAL TRIAL RESEARCH 
CAN BE PUBLISHED 

WITHIN 24 HOURS OF ACCEPTANCE! 
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T h e  Online Journal of CURRENT CLINICAL TRIALS-an elec- 
tronic peer-reviewed medical journal-will cut two months or more from the time it takes print 
journals to publish and distribute accepted reports to other researchers, physicians, and the public. 

CURRENT CLINICAL TRIALS will report research in therapy, diagnosis, and innovative 
clinical procedures. All clinical fields and their subspecialties will be covered, including medicine, 
pediatrics, surgery, dermatology, neurology, and psychiatry. CURRENT CLINICAL TRIALS will 
simultaneously distribute new papers to researchers and the media throughout the world. Electronic 
publishing will allow the publication of greater numbers of significant articles important to more 
specialized disciplines-articles that typically fall victim to the page limitations of print journals. 

CURRENT CLINICAL TRIALS is the first electronic journal to display typeset-quality 
graphs, tables, and equations. Typeset-quality copies will be available by FAX, also. 

You can submit your manuscript via W Edward J. Huth, MD, Editor 
electronic networks; by mail, in hard copy W Curtis Meinert, PhD, Consulting Editor 
or on diskette (ASCII or Wordperfect only). 

W Thomas C. Chalmers, MD, Associate Editor 
Your manuscript will be sent to reviewers 
electronically, and their comments will be References to all articles automatically appear in 
collected in the same manner to speed the BIOSIS with their abstracts. 
review process. Annual subscription at $1 10 includes unlimited 
As soon as your manuscript is accepted by free connect time. 
the editors, it will be copy edited, coded and First articles online 1 April 1992. 
indexed, and published within 24 hours. 

For further information on manuscript submission, 
C A L L  F O R  P A P E R S  call the Managing Editor at (202) 326-6735. 

For subscription information, call (202) 326-6446. 

A joint venture of the American Association for the Advancement of Science (AAAS) and OCLC Onllne Computer Library Center, Inc. 
1333 H Street, NW, Washington, DC 20005 



lnvitrogen introduces the Xpress? system, a fast, 
efficient system for high level expression and 
one step recovery of recombinant proteins using 
immobilized metal affinity columns (ProBondTU). 
W Xpress allows Expression of Fusion Proteins 

with a six Amino Acid Tag Sequence for 
Selective Purification using probondTM 
affinity columns 

H Xpress allows Binding and Elution of 
Recombinant Proteins using Denaturing or 
Native Conditions 

H Xpress requires no Antibodies or knowledge 
of Protein Sequence or Biochemical 
Properties 

Find out how fast and 
simple High Level 
Native Expression 
and One-Step 
Purification rea9 is 
with the Xpress system 
from lnvitrogen by 
calling the toll free 
number below. 

Figure 1 : Expression D 
B Flow Through C Wash D. Elut~o 

H Xpress uses Simple Enzymatic Cleavage to 61 9-597-6200 FAX: 61 9-597-6201 
Separate the Protein from the Amino Acid Tag 
sequence 

W Xpress is used with Invitrogen's Prokaryotic 
or Eukaryotic Vectors, including Baculovirus 
Expression Vectors, for Analvsis of Post- 
~ranslational Modifications - 3985.8 Sorrento Valley Blvd., San Diego, CA 92121 

ITlSH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 AMS BIOTECHNOLOGY UK LTD, UK - TEL: 44-993822786 p DH INC., CANADA - TEL: 800-268-0310 BIO-TRADE, AUSTRIA - TEL: 43-2228284694 CELBIO, ITALY - TEL: 39-24048646 
FUNAKOSHI CO., LTD., JAPAN - TEL: 81-356841622 ITC BIOTECHNOLOGY GMBH, GERMANY - TEL: 06221-303907 

KEBO LABS AB, SWEDEN -TEL: 46-86213400 MEDOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077 

Photo: Tribesman, Papua New Guinea. Photographer: David Levenson 
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NEW 
FROM 

WORTHINGTON 
: . . . . . .  . . . . .  .PAPAIN DISSOCIATION,. , . 
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CO-EWT AND SIMP$$ !SOWfK)N 
OF sWQkE,;MORPHOkQcu%ALLY 

INTACT $ibRAL CELL$ WITH 
Y-:ANq . . .  . . . .  wpm . . . . . . .  . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . .  . . .  . . . . . . . .  . . . . . .  . . . . . . _  . . .  :. . . . .  . . .  . .  . : . :  . . . . . . . . .  . . . . . . . . .  . . . .  . . .  . . . .  . . .  . . . . .  : . . .  . : .  . . . . .  . . . . . .  

00% *:a wortbjfl&ton Enzymes... 
JI*k:*cI+5 $ . . . .  . : . .: . . 
** . . . . .  . . .  . . ' ; Catalysts for Research 

WORTHINGTON BIOCHEMICAL CORPORATION 
Halls Mill Road 

Freehold, New Jerse 07728 
SOB-462-3838 800-445-9603 8AX: S308-4453 

Circle No. 28 on Readers' Service Card 

W e r o n  ~echnoloeies now has 500 different I 
10-base ~l i~onucl~ot ide primers in stock, for 
use in the new genetic mapping method 
developed by Williams et al. (Nucleic Acids 
Res., 18 6531-6535). In this method, slngle 
10-base primers are used to amplify DNA 
polymorphisms, which are useful as genetic 
markers. This method has considerable 
advantages over RFLP methods. Operon's 
primers are available for immediate ship- 
ment at $150 per kit of 20 sequences, with 
no charge for domestic delivery. Please call 
or fax for details. 

OPERON TECHNOLOGIES,  INC. 
1000 Atlantic Ave..Suite 108. Alameda CA 94501 

Te1.(510) 865-8644. Fax.(510) 865-5255-NIHBPA 263-00033233 

WORLD'S LEADING SUPPLIER OF SYNTHETIC DNA. 
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RIIEDICORP's line of monoclonal antibodies for neuroscience research include 
antibodies that recognise: 

ENKEPHALIN SUBSTANCE P TYROSINE HYDROXYLASE 
SEROTONIN SOMATOSTATIN DOPAMINE HY DROXY LASE 

Developed specifically for immunohistochemistry, the advantages of 
these antibodies have already been demonstrated*. 

Contact our technical staff, today, concerning these and other 
monoclonal antibodies. Distributors world-wide. 

Please call concerning our Research Partnership if you have 
monoclonal antibodies with commercial applications. 

JBOO Royalmount A venue, Montreal, P.Q., Canada H4P 1K5 
(514) 733-3000 - FAX (514) 733-1212 
%M. MacMIIIan and A.C. Cudlo In: Neu~~~hemlsby: 
Modem methods and appllurths, pp 9 7 4  (1986) 
R. L. Kenlgsber and A.C. Cuello, Immunologlurl 
Reviews 100,2%306 (1987) 

Monoclonal 
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Announcing a New Journal! 17 
on on 
r r Cell Transplantation 1 
Editor-in-Chief: Paul R. Sanberg, Providence, RI 

Section Editors: 
Neuroscience - Olle Lindvall, Lund, Sweden 
Islets and Other Endocrines - David W. Scharp, St. Louis, MO 
Tissue Engineering and Bioartificial Organs - Patrick Aebischer, 
Providence, RI 
Hematopoietic System - Robert Peter Gale, Los Angeles, C A  
Bone, Cartilage and Muscle - A. Hari Reddi, Bethesda, MD 
Blood Vessels, Skin and Other Tissues - Bruce E. Jarrell, 
Tuscon, AZ 

I 
This new interdisciplinary journal will publish original research 
and review articles on the subject of cell transplantation and its 
application to human diseases. Request 

Reports will deal with a wide range of topics including physio- a Free 
logical, medical, preclinical, tissue engineering and device- Sample 
oriented aspects of transplantation of nervous system, endo- 
crine, growth factor-secreting, bone marrow, epithelial, COPY 
endothelial and genetically engineered cells, among others. Today! 

Reports of basic clinical studies, relevant technological advances, immunology research, patents, and ethical and reg- 
ulatory considerations of cell transplants will all be welcome. 

Cell Transplantation will feature: 
Original Contributions: Peer-reviewed, high-quality research investigations that represent new and significant 
contributions to science. 

Review Articles: Reviews of major areas in cellular transplantation.These may be of any length and are peer-reviewed. 

Brief Communications: Timely and brief, peer-reviewed studies. 

Letters to the Editor: Readers' comments on journal articles and other matters of interest to transplant researchers. 

Announcements and News: Notices of upcoming meetings, conferences, seminars, and other events of interest to those 
in the field. 

An Invitation to Contribute 
The Editor-in-Chief welcomes the submission of original articles. Copies of instructions for the preparation of manu- 
scripts are featured in each issue of the journal or can be obtained from the Editorial Office. All manuscripts (one orig- 
inal and three copies) should be sent to : Prof. Paul Sanberg, Editor-in-Chief, Cell Transplantation, Four Richmond 
Square, Providence, RI 02906, USA 

Stop by booth #I412 at the Society for Neuroscience Meeting! ........................................................................................ 
*Sterling prices quoted are definitive and apply worldwide Please send information for contributors. 
wlth the exception of Japan. US Dollar prices are quoted for 
convenience only and are subject to exchange rate fluctuation. send a free copy of 
Pr~ces include postage and insurance. (first issue due in early 1992) 

CELL TRANSPLANTATION 
ISSN: 0963-6897 Volume 1,1992 NAME 
Published 6 issues per annum 
One-year Instltutional Rate (1992) *£125.00/US$200.00 ADDRESS 
Two-year Instltutional Rate (1992193) *£237.50/US$380.00 
Personal Rates are available upon request. 

Please return completed form to: 
AREAS OF INTEREST 

Marketing Department 
Pergamon Press 
US: 395 Saw Mill River Road, Elmsford, NY 10523, USA 
UK & Rest of World: Headington Hill Hall, Oxford OX3 OBW, England 
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The MasterScan Interpretive 
Densitometer delivers very 
high image resolution and un- 
precedented vector processing 
power to analyze all your 
electrophoresis gels . . . rapidly, 
accurately, and thoroughly. 

Its comprehensive software for 
1-D and 2-D gel analyses is easy 
to use, and delivers the resultant 
data in the widest variety of 
reporting formats. 

Superior image acquisition. . . 
complex gel analyses . . . complete 
data reporting . . . MasterScan 
has it all. And best of all, 
MasterScan is very affordable! 

MaderSlaa Pamr , , , 
MasterScan combines all the 
right tools for total gel analysis: 

High Resolution Images 
(4 Million Pixels) 

386/AT Workstation Featuring 
CSPI Vector Processor 

Complete Menu-Driven Soft- 
ware for Both 1-D and 2-D Gels 

Full Databasing Capability with 
Optical Disk Image Archiving 

Scanalytics 
A Division of CSPI 

Circle No. 15 on m r s '  Service Card 

Scanalytics is a division of CSPI, 
a company with 20 years of 
experience in signal and image 
processing. CSPI offers hardware 
and software solutions for many 
disciplines. Scanalytics offers that 
expertise to you with MasterScan. 

For more information on p u w g  
MasterScan to work on your data, 
call or write: 

ScanalyticdCSPI 
40 Linnell Circle, 
Billerica, MA 01821 
617-272-6020 
FAX 508-663-0150 
E-MAIL cspi!scan 
Come see us at the ASCB Show, 
Booth No. 101 7 



TaKaRa solves ,, 

your problems. ss I( 

in protein.. -s: -I#34 

analysis ,eq -+*. .93=4 

~ O W  to analyze PROTEIN STRUCTURE 

lary structun 

. . 

TaKaRa POST-TRANSLATIONAL MODIFICATION REAGENTS 

How to modify and activate 
3ECOMBINANT PROTEIN 

TAKARA BIOCHEMICAL INC 
719 Anston Way, Berkeley 
California 94710, USA 
Phone: + 415-649-9895 
Fa :  + 415-649-8933 
Toll Free: 14800) 544-9899 

TAKARA SHUZO C b ,  LTD. 
Shijo-Higashinotoin, Shirnogyo-ku, 
Kyoto 600-91, Japan 

enable you to modify the recombinant protein as active form, i.e. 
correct formation of S.S. bond, amidation of C-termini etc. 

*Correct formation of S-S bond 
Protein DisulRde-lsomerctse (Code No. 73181 
CorysWn (Code No. 731 1) 

*Amidation of C-termini 
Peptidylglycine a-Amidating Enzyme (Code No. 7323) *- 



Rapid linearization of cosmid DNA 
*T4 DNA oohrmerase effectivehr transforms in only 2 hours 

probudkg ends of duplex ~d to blunt ends, eh-TeriinaFe mcally CIm the mSSsite wi th i ts5 ' j3 'pdymeraseand 
3' j 5' muclease activities of X DNA to generate a 5'-protruding end with 

4 9  h r r r r  
IL u- *Available for blunting both 5'-and 3'-pmtruding and highly reproducible cutting D M  *Available for lineariration of cosrnid DNA and 
construction of a gene map 

IBIOCHEMICAL~ 
TAKARA BIOCHEMICAL INC. 
719 Allston Way. Berkeley 
California 94710, USA 
Phone: + 415-649-9895 
F a :  + 415-649-8933 
Toll Free: 1 -(800) 544-9899 

TAKARA SHUZO CO., LTD. 
Shijo-Higashinotoin, Shirnogyo-ku, 
Kyoto 600-91. Japan 
Phone: + 81 75-241 -5177 
Fax: + 81 75-241-5208 
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In MiQodialysis, Your Probe Is . 

Onlv As Good As The Analviical ' 

System You Connect It Tb. 
With in vivo microdialysis, you 

have a n  opportunity to study living cells 
in action. The ability to investigate without 
disturbing cellular activity - in sensitive 
tissues such as the brain and to monitor 
neurotransmitters, metabolites, nutrients, 
drugs or toxins - creates the opportunity 
for fantastic gains in understanding cellu- 
lar communication, 

This promise will only be fulfilled if 
your probe is connected to a n  advanced 
coulometric HPLC based system, 

For over ten years, leading neuro- 
scientists have trusted their research to 
EWs coulometric technology. 

Call today for more information 
about a complete microdialysis package: 
61 7-275-0100. 

The Future Of M i d a l y s i s  Begins 
With A Complete System From ESA. 

45 Wiggins Ave.,Bedford, MA 01 730 USA 
61 7-275-0100 FW 61 7-275-5529 
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Announcing the premier conference on new techniques 
in biotechnology ... 

Science 
I I I I L A I -  

1111u I W r n I U I I  

New Techniques and lnstruments 
in Biomedical Research w 

21 - 25 July 1992, San Francisco 
Sponsored by AAAS and Science Magazine 

The American Association for the Advancement of Science 
and Science magazine are launching a major new conference that 
will unite the innovators and end-users of problem-solving tech- 
niques and instruments at the forefront of scientific research. The 
conference, called Science Innovation, will be a forum for interac- 
tive discourse, fostering communication and technology transfer 
among the increasingly interdependent scientific communities 
within academia, industry, and government. It will be held annually, 
alternating between San Francisco and Boston. 

Science lnnovation '92 (21 -25 July in San Francisco) will be the 
most comprehensive presentation of leading-edge biomedical 
research techniques and instruments available in a single meeting. 
Yet its structure will enable you to efficiently zero in on those 
techniques applicable to your own research. You will attend 
plenary sessions featuring indepth explanations of new tech- 
niques by the scientists who developed them; discuss specific 
applications in advanced problem-solving workshops; gain knowl- 
edge of new techniques in tutorials; and explore the exhibition 
where you can examine the technologies and arrange for their 
implementation in your lab. You can also participate in poster 
sessions, sharing new applications of "old" techniques. 

Many of the greatest innovators of our time will discuss their 
current research in such hot fields of biomedical study as the brain, 
the genome, cancer, and the immune and cardiova&ular systems. 
Hundreds of specific techniques and applications will be covered, 
including lase&, DNA sequencing and b'iagnostics, gene mapping 
and therapy, oncogenes, gene transfer, neural networks, x-ray 
crydallography, NMR, mass spectrometry, PET, photolithic syn- 
thesis, catalytic antibodies, biosensors, and scanning tunneling 
microscopy. In addition, the organizers have left room on the 
schedule to allow for presentation of late-breaking discoveries. 

If you are a bench scientist, research manager, professor, or 
student and are doing biomedical research in a university, industry, 
or government lab, a research hospital, or a biotech institute, you 
can't afford to miss Science Innovation '92. 

For more information about the program, exhibition, or contrib- 
uted papers, use the coupon below or call 202-326-6450. 

Science Innovation '92 
New Techniques and lnstruments in Biomedical Research 

Yes! I'd like to learn more about Science Innovetion '92. 

0 Please send me details about the &entifc program. 
0 I'm interested in exhibiting. Please send an exhibit prospectus. 
0 I'm interested in presenting a poster. Please send me details. 

Name 

lnst'ktion 

Address 

Zip Phone 

Mail to: AAAS Meetings, 1333 H Street, NW, Washington, DC 
20005. (Phone: 202-326-6450; Fax: 202-289-4021) 
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A 

OR NON-STATISTIC 

:tatistics packages drorvn thcir uscrs with 
:atures. Statistirs comes to the rescue with 
Is  you actually ncctl. combined with point- 

(I-cl~cti simplicity. 

anks to its elegant mi 
u the power to usc yc 

Please rush me lree demonstration versions and more I strai~h(ronuard, natural-languagc cquaflons - as well as  
thc range of linear. non-linear, bivaritttc and multi-variate 
functions (rnodcls) supplied. And thanks to \Yindo\rs or thc 

U Rlac~ntosh or '1 hlb-\2'1ndows (9 ilacintosh. vour results can travel - to the printer or other 

- 
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- 

~cliwell Scientific Sofhvare. 
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HIGHEST 
QUALITY FPP GPP 

CAT# 

ARC-290 
ART-1% 
ART-362 
ART-324 

ARCD-101 
ART-363 

ARCD-103 
ART-348 

ARCD-102 
ARC-541 
ARC-452 
ART-315 
ART-355 
ARC-540 

(314) 991-4545 FAX: 314-991-4692 TOLL FREE (IN US & CANADA): 800-331-6661 1 

E 
rc, 

031 
U 
f 

!2 
0 
B 
U 

3 
0 
Z 

2 + 
52 

QTY 

50pC.i 
250pCi 
5OpCi 
250pCi 

100pg 
5OpCi 

100pg 
25OpCi 

100pg 
5OpCi 
5OpCi 
lmCi 
lOpCi 
lpCi 

COMPOUNDS (99% PURE) 

Arachidonic Acid [I-14C] 
Arachidonic Acid [%I 
Dimethylallyl Pyrophosphate, [l-3H] 
Farnesyl Pyrophosphate, [l-'HI 
Farnesyl Pymphosphate, "COLD" 
Geranyl Pyrophosphate ['HI 
Geranyl Pymphosphate, "COLD" 
Geranylgeranyl Pymphosphate, [3H] 
Geranylgeranyl Pymphosphate,"COLDR 
Isopentenyl Pymphosphate, [14C] 
Mevalonolactone, RS [2-14C] 
Mevalonolactone, RS [5-'HI 
Squalene, ['HI 
Squalene, [14C] 
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BASED ON 1991 LIST PRICES IN U.S. DOLLARS 
D7 

nsrr 191 NEUROSCIENCE 
MEETING IN NEW ORLEANS 

BOOTH #652 AKC AMERICAN RADIOLABELED CHEMICALS, INC. 
.".?- ,--a a"m..- .."-wp 11 A1 9 Rnwlina C-n S t  T nmic  Mn A11 41; TTSA 

DUPONT 

$695 
415 

ARC 
630 

ARC 
ARC 
ARC 
ARC 
ARC 
980 
280 
490 
370 

ARC 

AMERSHAM 

$750 
495 

exclusive 
--- 

exclusive 
exclusive 
exclusive 
exclusive 
exclusive 

805 
--- 
--- 
--- 

exclusive 

ARC 

$499 
299 
499 
399 
100 
299 
100 
499 
100 
599 
199 
299 
249 
399 



NOW YOUW SEEN 
EVERYTHING 

PCR, blots of all kinds, sequencing, 2D gels, hard-to-readklms. Other programs evaluate 
library screening, ethidium bromide gels, and complex patterns such as libray screens and 
more. Lynx" provides quantitation and inter- 2D gels. Data may be exported to other.s&g ~ .- - 
pretation of visual reporters an accurate, fast, ware programs for additional analysis. -. ? ': 

* .F and cost-effective way The Lynx imaging work&: Applied Imaging has provided automation to 
§b)iOn.is designed to c a p e ,  enhance, q~anti- hundreds of medical and scientific labomto& 
tate;"and present information from stained and wod&,ide. For infomation contact us s m  ,; . 
fluorescent gels, colored and chemiluminescent . 3 

..' blots, autoradiographs, and photographs. No 
? . a  ..- , . 
? ?  



Turning great research into great graphs . . . 

M.D. Anderson Cancer Center' Coli~rnbia Uni\.ersity 
...., . ..., ,,...... . ,l.L). 

L nlvrrsity 111 Oillu. Finland- 
. . - - -. . . . . . 

Paciiic Gas B Kleclric University of ~ a l  



For nearly 150 years, the finest optical 
instruments have been designed and 
manufactured in Jena, Germany. Each 
instrument built in the tradition of quality 
craftsmanship. In 1990, the re-unification 
of Germany began and Jena found itself 
flourishing in a new Germany. And 
though many things have changed for Jena, 
their tradition remains. Today, Jena is 
recognized around the world for quality 
optical instruments. 

Jena optical instruments are distributed 
in the United States exclusively by Seiler 
Instrument Company. For more informa- 
tion on Jena's complete line of surgical and 
research microscopes, call Seiler Instru- 
ment at 1-800-444-7952. 

INSTRUMENT 
BIRTHPLACE OF 170 East Kirkham Avenue, St. Louis, Missouri 63119 
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Custom Services to Enhance 
your Research Capability 

DNA Sequencing 
Oligonucleotide Synthesis 

Plasmid Isolation 
Insert Isolation 
Immunological and Biological 

OFARTICLES YOU HAVE Protein Purification 

SEEN IN SCIENCE 

Call to discuss your project with a qualified scientist. 

1-800-5410-DNA 
Washington, D.C. 20005. (Outside U.S. call: + 1-301-330-01 11) 



The new Micromanipulator 
Unique variability 

Progress has a new 
dimension 

- extended programmability 
- simple operation via joy- 

stick and control panel 
- exact positioning in sub- 

micrometric range 
- various modes of move- 

ment 
- high mechanical long-term 

stability 
- storage and refinding of 

coordinates 
- individual settings always 

active 
- status and position appear 

in display. 

The Eppendorf Micromanip- 
ulator and the Eppendorf 
Microinjector are an interna- 
tionally renowned team for 
rapid and precise microinjec- 
tion. Only this system offers, 
for example, an automatic 
inject/impale function. 

I unique in its class 
The Micromanipulator stands 
for unbeatable efficiency and 
flexibility. 

Continuous development of 
the Micromanipulator has 
extended its fields of appli- 
cation, especially for electro- 
physiological techniques, 
e. g., patch clamping. 

Cornforfable fiexibiliity 
The features of the Micro- 
manipulator enhance oper- 
ational comfort and applica- 
tional versatility: 

Eppendorf North America, Inc. 
545 Science Drive 
Madison, WI 5371 1 
Telephone (608) 231 -1 188 
Facsimile (608) 231 -1 339 
Telex 33291 7 Eppendorf UD 
Eppendorf - 
Netheler - Hinz GmbH 
P. 0. Box 65 06 70 
D-2000 Hamburg 65 
Telephone (0 40) 5 38 01 - 0 
Teletex no. 40 30 61 = EGHAM 
Telefax (0 40) 5 38 01 556 

eppen*f 
Quality you can rely on 

Visit us at the Neuroscie ce Show in New Orleans 
from the 11-14 Novemb 1 r, booth no. 546 
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GENOME MAPS 1991 
Send m your order for a reprint of the Genome Maps 1991, featured In the 11 October Issue of Sc~ence Magazine. Thrs colorful 2 1" x 
32" foldout wall chart has two key features. In one sectlon rt hrghltghts progress In the Human Genome Prolect-localrzat~on of gene 
and markers on the chromosomes as well as sequenclng effects. In add~t~on, because of the mprtance of model 
systems In b~ology and medlcme, the chart summanzes mapping and sequenclng ach~evements In one of the 
class~c model systems, Drosophla mehogaster. 

4: \\ 
:.4%J 

Order a copy of the Map for your fnends, and famrly by completing the coupo 
Please make checks payable to Science (US funds only). 

0 Total number ordered @ $0 w 
$ Subtotal 
5 For sh~pment to Cal~forn~a, 

add appl~cahle sales tax 

Postage & Handling: 
In the US 51.50 
lntemat~onal Alr 55 00 
lnremar~onal Surface 52.00 
Method OF PAYMENT 
V~sa Mastercard C n e c ~  enc~ocea 
Card * Exp. 
Ordered By. 
NAME. $$$ a* 

ADDRESS @ \  i 4  
CITY. STATE ZIP. - 1 "& 

i3b,$ 
'I!; 

;end Orders to. Corrrne Harrn 
9 ;  1333 H St.. N.W., 

1 

Washmgton, D C. 20005 t(\& & %,& 
?z 

202 326-6567 (phone), 202 682-0816 (fax) 

Computerizes your REFERENCES 
and prepares your Bl BLIOCRAPH l ES 1 
Maintains a data base of references 
Searches for any combination of authors, years of 
publication, reference title, publication title, 
keywords or abstract 
Formats bibliographies exactly as you want them 
Reads your paper, inserts citations into the paper, 
and prepares a bibliography of the references cited 
(optional) 
Downloads references from any Online data base 
including NLM, BRS, DIALOG and Laserdisc 
formats (optional) 

I BM PC/XT/AT, MS-DOS, CP/M 80 . . . '1 95: 
RT-I 1 , '~s~ -P IUS,  RSX-I I, P/OS . . . . . . . '250.M 
V W M S  (native mode) . . . . . . . . . . . . . '650.O" 

ANY MANUAL 81 DEMO . . . . . . . '2O.O" 
322 Prospect Ave., Hartford, CT 06106 

Connrrt~cut res~dcnts add 8% sales tax 
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THE SCIEN JITMENT 
'%'OUR-DAY CLOSE" 

Now you can see your ad 
in SC~ENCE four days after submission 

Scientific recnriters can now advertise positions almost as soon as the 
need arises. Instead of resewing space a month or more in advance, you 
can now place your ad four days before the magazine mailing date. 
SC~ENCE is mailed on the cover date. 

Film (right-reading, emulsion face down) or full camera-ready art and 
insertion order must reach: SC~ENCE, Short Close Dok,  1515 
Broadway, New York, NY 10036 by NOON Mondays (except for legal 
hol~days when material must reach New York by NOON Fridays). 
Because space is limited, the four-day close page will be resewed on a 
first-come, first-served basis. at a 15% premium. 
114 . 112 or full only. 

Now you don? have towait to find the researchers y w  need immediately. 
nor must you advertise in a Sunday paper that pans a lot of sand but not 
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better. Now they fill it faster too. 

You can call it "INSTANT RECRUITMENT.' 

For further information, telephone Daniel Moran. Advertising Traffic Man- 
ager at Sdp(pg: 202-3266541. or write to: 

I -, 1333 H Strnl, N.W., Washington, DC 20005 
I 

CURRENT DISTRIBUTION 1W.OW 



seven 1. Vibratome's patented vibrating blade 
principle moves the blade in a reciprocating 

reasons arcuate path allowing sectioning without freezing 
or embedding. Elastic deformation of delicate 
soft tissue is minimized. 

why 2. Vibratome's liquid bath lubricates the blade, 
@ maintains specimen temperature and enhances Vibratome and preserves desirable specimen characteristics. 

Series 2000 3. Vibratome's built-in bath refrigeration cools 
without compressors, refrigerant fluids, is the expansion valves or condensing coils. 

4. Vibratome7s motorized digital control and clear cut readout of section thickness take the labor 
intensitv out of swecimen height control while - 

ChOiC allowing section; to be cut to any desired 
thickness from ten microns up. 

for 5. Vibratome's serial sectioning mode raises the 
stage by pre-selected increments, automatically. 

fresh tissue 6. vibratome's step function allows manual 
set-up in any increment in Y2 micron steps at the 

sectioning. push of a button. 

7 .  TPI provides assured delivery, on-demand 
technical service, and complete repair and 
replacement should you need it. 

When your research demands sectioning of fresh or 
* - .  fured animal or plant tissue without the creation of 

. m  * , . F s  a . 
artifacts, alteration of morphology and destruction P :- 

r4 # 0;  
m/ of enzyme activities inherent in freezing or embed- 

- - / - ;* ' db ding procedures, turn to Vibratome. 

Vibratome Series 2000-the new standard in 
automated fresh tissue sectioning. 

Vibratome Series 1000 - semi-automated 
sectioning for tighter budgets, retrofitable to 
Series 2000 status. 

See us at Neuroscience Booth 1046 
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