


lducing L and XL Ul~centrifuc 

They're here. A whole new 
class of ultracentrifuges. The 
Optimam L and XL. 

Like you, these new ultracen- they hcnre only 113 the heat output Division, 
trifuges can solve complex prob- of other models. And the drive is 
lems in seconds. The XL even has so stress-tolerant, you don't need 
ESP, an Efficient Sedimentation to weigh samples anymore. 

When you look at the entire 
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Brother 

Announcing Superfusion6OO-the multi-channel perfusion system for laboratories that 
don't require the computerized capabilities of Superfusion2000. 

Like its big brother, Superfusion600 perfuses tissues with up to 6 different reagents, col- 
lects up to 20 separate effluentslsample, and offers chemical andlor electrical stimulation. 

Available in two models, Superfusion600 processes 6 or 12 samples simultaneously- 
at a price that even the occasional user can afford. Call 1-800-678-1558 for our new brochure. 

tomatlc Depos~tlD~spens~ng Systems ' Counter-Co Systems ' Superfuslon 20001600 
Galthersburg, MD 20877 USA Toll Free' 1-800-678- Telex: 898083 Fax: 301-869-5570 
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COVER Enhanced Landsat Thematic Mapper image of the area of the Cady 
Mountains and Bristol Mountains in the eastern Mojave Desert, California. Color 
variations primarily denote contrasting iron- and hydroxyl-bearing constituents of 
the surficial rocks and sediments. The image enhancement reveals faults and 
associated structural features that were overlooked in previous field mapping. See 
page 1000. [Processing by Jet Propulsion Laboratory, California Institute of 
Technology] 
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QIAGEN pr.-ride== 
The fastest D tko ls  - 
to pure n u 4 1 5  a-'"' 

The 1990 updated version of the 
QIAGENOLOGIST is here! 
It is a complete collection of 
application protocols for 
different nucleic acid isolations 
using the QIAGEN system. 
It contains clear handling 
instructions and a comprehensive 
trouble shooting guide. 

The QIAGEN system is ideal for: 

plasmid DNA 
lambda DNA 
MI3 DNA 
DNA from gels 
labeled probes 
oligos 
run off transcripts 

Many other application protocols 
will become available soon. 
They will be mailed to all QIAGEN 
users. 
To obtain a free copy of the 
updated QIAGENOLOGIST, 
place your order today or to 
inquire about our product line 
contact QIAGEN Inc, USA, 
DIAGEN GmbH or your nearest 
distributor. 



A fair share 

I T all boils down to a consideration 
of the three R's-raw data, re- 
agents, and responsibility: how 

soon after new information is obtained 
or new research tools are developed 
should scientists be required to share 
these valuable commodities with the 
wider scientific community? What is a 
fair amount of time for an individual to 
mull over data and hoard reagents be- 
fore making them widely available? 
What roles should be played by funding 
agencies (should they withhold h d s ? )  
or journals (should they block publica- 
tion?) to enforce sharing policies as they 
are formulated? These issues and some 
of the new wrinkles that have surfaced 
as a result of patent and profit consid- 
erations and advances in technology, 
computing, and communication sys- 
tems are discussed by Marshall and 
Roberts beginning on page 952. Now, 
with few actual policies in place, prac- 
tices by individual scientists and scien- 
tific institutions run the complete 
gamut from blanket cooperation to sus- 
pected sabotage. 

Topography of Titan 

T ITAN, the giant among Saturn's 
many moons, is the second larg- 
est moon in the solar system. 

(Jupiter's Ganymede is the largest.) 
Close-up observations of Titan made in 
1980 during the Voyager 1 flyby led to 
the hypothesis that a deep liquid hydro- 
carbon ocean might completely cover 
the icy surface. This hypothesis is no 
longer valid: Titan's surface has been 
found to reflect and scatter radio waves 
in a manner that suggests a solid surface 
with a varied terrain rather than a global 
ocean. Scattered small hydrocarbon 
lakes have, however, not been ruled out 
and could accommodate the liquid hy- 
drocarbons that the Voyager data 
strongly suggest are on the surface 
(page 975). The NASAIJPL 70-meter 
antenna in California was used to trans- 
mit powerful radio waves to Titan; the 
Very Large Array in New Mexico 
served as receiver of reflected waves. 
The pattern of reflectivity was strong 

and diffuse, not specular as would be 
consistent with a global liquid reflecting 
surface. Muhleman et al. point out the 
similarities between radar reflection 
characteristics of Titan and those of 
Jupiter's icy moons Europa, Ganymede, 
and Callisto. 

What the shadow knows 

H ow is it possible to deduce the 
shapes of structures that are 
inside objects that diffuse radi- 

ation? This is an old problem for which 
a new solution is described by Singer et 
al. (page 990). Many different types of 
particles (photons, neutrons, phonons, 
and other radiation sources) can now be 
beamed at solid targets. Inside the tar- 
get object, particles may then be ab- 
sorbed; however, if they are scattered, 
arrays of detectors that surround the 
object will record their emergence. 
With powerful new algorithms and it- 
erated computations that have only be- 
come possible with the advent of super- 
computers, measurements of scattered 
radiation can be turned into reconstruc- 
tions. The methodology has potential 
applications for studying what is inside 
solid objects important in medicine, in- 
dusuy, and geophysics. For example, 
animal tissues could be probed with 
beams of infrared lasers, and shadow- 
graphs would then serve as the raw data 
from which internal shape can, with 
mathematical computations, be recon- 
structed. 

Stratospheric sulfur 

D URING the last decade, there 
has been an annual increase of 
about 6% in the background 

level of sulfates in the stratosphere 
(page 996). Stratospheric aerosol drop- 
lets, which are aqueous spheres that 
contain between 60 and 80% sulfuric 
acid, were measured monthly with par- 
ticle counters aboard balloons situated 
20 kilometers above Laramie, Wyo- 
ming; supporting data have also been 
obtained at the North and South poles. 
The records obtained by Hofmann doc- 
ument the intermittent injection of 

sulfur-containing gases into the strato- 
sphere by volcanic eruptions and allow 
for the measurement of background 
nonvolcanic sulfuric acid levels between 
such bursts. The sulfate increases per- 
turb stratospheric chemistry and photo- 
chemistry and are reflected in phenom- 
ena such as ozone depletion and 
stratospheric dehydration. In addition, 
there are close connections between 
these changes and the changing global 
climate. SuLfurous gases released from 
well-known anthropogenic sources- 
the burning of biomasses and fossil 
fuels, petroleum refining, and other in- 
dustrial processes--do not fully account 
for the 6% rise; therefore, there is a 
need to identify other natural emitters 
or previously overlooked anthropo- 
genic ones, such as emissions from air- 
planes flying increasingly close to the 
stratosphere as new air lanes are opened 
to alleviate crowding in the skies. 

Restricted response in 
multiple sclerosis 

M YELIN basic proteins, which 
are targets for possibly patho- 
genic immune responses in - 

multiple sclerosis, normdy sheath 
nerve fibers; damage to these nerve cov- 
erings causes neurologic impairment, 
which is a hallmark of the disease. The 
immune responses to myelin basic pro- 
teins are made by T cells that recognize 
myelin basic protein structures through 
reactive receptors on their surfaces. 
Wucherpfennig et al ,  found that T cells 
that respond to the most important 
regions of myelin basic proteins use 
only a few types of receptors both in 
normal individuals and in those with 
multiple sclerosis (page 1016). In the 
case of the immunodominant target 
MBP(84-102), for example, many re- 
sponding cells bear the Vp17 variant of 
the T cell receptor, one of twenty types 
tested. The identification of limited 
numbers of markers on pathogenic T 
cells that may expand clonally in vivo 
and participate in autoimmunity could 
contribute to the development of a ther- 
apeutic approach for eliminating such 
autoreactive clones. 

RUTH LEVY GUYER 
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Choose a precast gel from 

1 an extended range of 9 
different PhastGeF media. 

9:00 Place gel and buffer strips 
in the separation unit. 

5 Transfer proteins to a 
9:37 membrane in 15 minutes. 

Program and run 
the method. 

9:37 
Develop the gel 
automatically with 
silver or coomassie 
staining kits. 

I Scan and evaluate your results. 

/. 9:02 
Load sample. 
Application is 
automated. 

) steps ahead 
With PhastSystemm you're at least 6 Once you've gotten ahead, whether they are in PhastGel media, 
steps ahead of where you'd be with a PhastSystem helps you to stay ahead. an autoradiographic film or a 
conventional electrophoresis system. For fast, reproducible and economic PhastTransfer membrane - image 
In the same time it takes to cast gels transfer of PhastGel results, we now analysis and evaluation with the aid 
and prepare buffers for a conventional offer PhastTransferm, a new electro- of PhastImugem is the final step. 
system, you could be ready to store phoretic blotting system. With the PhastImage is easy to operate and the 
results from a protein analysis run on small format of PhastGel separation same scanning procedure is used for 
PhastSystem. In less than an hour media, PhastTransfer uses less detec- one and two-dimensional gels. 
you can obtain accurate and repro- tion reagents than other elearo- PhastSystem - it's about time. 
ducible results from any typical SDS phoretic blotting units. And it con- 
- or native-PAGE separation. And an sumes only 5 ml of buffer. 
average isoelectric focusing run takes Then when you need to accurately 
just 30 minutes. and reproducibly evaluate results - 

Pharmacia 
Pharmacia LKB Biotechnology 
S-75182 Uppsala, Sweden 

We help you manage biomolecules 
Circle No. 31 on Readers' Service Card 
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Ihe only thing 
tl--t 9 should y e  come I 
between you 
and your work. 

< h 1 - 4 - ,  

h 

I The New Nikon Optiphot*2 
I : -  Research Microscope 

' Beyond the theoretical limit of microscopy lies the perfor- 
mance of the Nikon Optiphot-2. With diffractio~limited, 
aberratiomfree Nikon CF optics, and a light path that is free 
of relay lenses, it introduces a new level of image resolution. 
'The first time you use the Optiphot-2, youll know it was 
designed with the researcher in mind. 

Optiphot-2 makes it easy to work with low-contrast 
specimens, epi-f luorescence, ultra-low power objectives, 
multi- and dual-viewing systems, photomicrography or 
video microscopy. 'The powerful 100-watt halogen illumina- 
tor provides more than enough light for every application, 
including ultra-high resolution DIC. 

7he reversed nosepiece, the large, soft, focusing knobs 
and the coarse focusing preset provide nearly effortless 
operation. And for photomicrography the new AutePhoto 

button on the front panel facilitates 
perfect one-touch color exposures. 
So, if you're going to let anything get 
between you and your work, make 

ure it's the Nikon Optiphot-2. 
For more information, . 

contact your local dealer or 
Nikon Inc., instrument Group, 

, . 623 Stewart Avenue, 
en City New York 11530. 
Or call (516) 222-0200. 



BECOMING You've known Keithley for year-s as the fir-st name in 
sensitive test and measur-ement instnimentation. Now 
we're the first name in PC-based data acquisition and 
control Iiardwal-e and softw,jr-e, too. 

Introducing Keitliley MetraByteIAsystlDAC. Tlic THE FIRST NAME one conipany wit11 tlie stt-e~igtli of t i ir~e. 

By bringing together- three of tlic leaclers in tlie PC- 
based data acquisition and control inclustry, Keitliley 

IN PC-BASED now offers yoir a single soirrce for hal-dwar-e and soft- 
ware witli the expertise to PLII it all together. 

Keitliley Metr-aByte and Keithley DAC mani~factur-e 
the broadest ranrze of liigli qirality liar-dwar-e in the data 

u 

acquisition industry. Keitliley Asyst supplies tlie ac- DATA ACQU ]SIT] ON q~iisition and a~ialysis (DIPN~I-e t~iat works wit11 tlie liar-ci- 
ware from many manufactir~.ers, as well ,IS our- own. 

All toeetl~er. Keitliley Metr-aByteIAsystlDAC has - 
AND CONTROL tlie answer-s.. . to hardware qirestioris, to software 

questions, to application questions. Ancl it's only one 
phone call away. You can reach the irid~istry's most 
versatile technical support group at 508-880-3000. 

And if you'd like to meet the people tliat can answer SYSTEMS 1s EASY tlie qiiestions, we offer se~iliriar-s in cities nationwide. 
It's your-chance to see how all the pieces fit togetliet; 
discuss your- application witli an expert, and lear-n 

WHEN YOU 
about tlie new pr-odirctsand support tliat coulcl make 
your- job a lot easier-. 

Keitliley MetraByteIAsystlDAC has it all. And, it's 
all in one catalog. Call 508-880-3000 and ask for 
your free copy. 

HAVE A GOOD When trol liarciware it comes and to PC-baseel softwar-e data needs, acquisition it's all in anci a name. con- 

Keitliley MetraByteIAsystlDAC. 

LAST NAME. METR 4BYTE /A\Y\T/ DAC 
PC Data Acqu~s~rton Hatilu,~re and Softw,~~e 
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Simplicity itself: a programmable stand-alone system that doesn't require 
a computer hookup and uses yow animal identification number. 

Background . , 
Some two years ago Bio Medic Data Systems revolu- \-• tionized laboratory animal identification bv introducina 
an implantabte mkro-identification device with an en-"-- 
coded numbl: An interrogation system activates the I 

imdantable  chi^ which then transmits its number. In 
&t: a truly foblproof system akin to adding a unique 
electronic "universal product code" to each animal. 

P 

astq3-w should they delay, impede, or destroy a cru- and mice, there have been: 
cial investigation. This simple Wproof system now no significant effects on nonnal body weights. 
converts ear punching or tagging, toe clipping, and tail no palpable masses observed. 
tattooing into unacceptable risks.. . and who needs no visible tissue reaction. 
that when a posittve animal identifigstion system is The tissue response to the implanted microchips is 
now available! considered to be completely non-adverse. 



Announcing the Dawn of a New Era in 
Laboratory Animal Identification 

You are now looking at the complete RAMSm (Elec- 
tronic Laboratory Animal Monitoring System): the injec- 
tion handle with 10 implantable microchips, the scan- 
ning wand that interrogates the chips, and the 
Programmable ID Data Acquisition System. Simplicity 
itset Implant this chip, interrogate it, and key in your 
number. This stand-alone system does not require cou- 
pling to a computer. Nor does this system ask you to 
abandon your animal identification numbers; when an 
animal is identified, your animal code is always subse- 
quently displayed. 
Further: Since this system is not tied in to a computer, it 
can be used anywhere, even in hostile environments. 
However, should you choose, it can easily be coupled 
to a computer or a printer. For your additional protec- 
tion, a back-up record can always be created in sec- 
onds. And this system works with any animal species. 

What about GLP Compliance? 

ELAMS" meets and exceeds the GLP guidelines pro- 
viding a positive animal identification method that is 
cost effective and accurate. 

To Learn More about the ELAMS" 
t 
1 

I We lnv~te you to learn more about thls 
new user-fnendlv (i.e., to both an~mals and 
people), state-of:the art system Just call 
our toll free number or drop us a llne at 

I 

Who is Using Bio Medic Data Systems' 
, ~~~q~ W**.flMI"P . , ' 1 .  I . 

More than 45 organizations now have the Bio Medic 
Data Systems Implantable Micro ldentification includ- 
ing Sandoz Research Institute, Schering Plough, C.I.II, 
General Motors, N.S.I. Technical Services. Stanford Uni- 

BioMedic 
- 

a E & E E E  company rim BIO Med~c Data Systems, Inc. 
255 West Spring valley Avenue 
Maywood, New Jersey 07607 
Phone: 2011587-8300, Fax: 2011843-8816 
Toll free number: 1-800-526-BMDS 

European Distributor: UNO bv 
PO. Box 15,6900 AA Zevenaar, Holland 
Marconistraat 31,6942 PX Zevenaar 
Phone: 08360-24451, Fax: 08360-23785 

Japanese Distributor: 
Yuasa Shoii Co., Ltd. 

versity, University of Miami, M.II (Note that the Sandoz 13-10 ~~hombashl-~demmacho 
Research Institute has submitted the results of the fist Chuo-Ku, Tokyo 103, Japan 
year of a two-year study for publication.) Phone. 03-665-6742, Fax 03-665-6994 
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Unique 
inflammation 
research assays 

Amersham announces the availability of: 
Platelet-activating factor (PAF) [3Hl scintillation proximity 
assay (SPA) system 
Order code TRK 990 
A rapid, simple and specific method for the measurement of PAF in vitro in 
the range 20-1 280pgltube. 

and 
Prostaglandin E, [lz51I scintillation proximity 
assay (SPA) system 
Order code RPA 539 

Stabilized PGE, 
Dehydration of PGE, is stabilized 
through simple methyl oximation. 

Sensitivity 1 .Opg/tube 

High performance antiserum 
The antiserum used in the assay is 
raised against methyl-oximated PGE, 
coupled to BSA. 

Working range 1.25-1 60pgltube 

Homogenous assays requiring no separation of bound from free 
Time saving 
Cost saving 
High performance 
Increased safety 

Full details on the theoretical and practical aspects of scintillation proximity 
assays are given in our technical booklet 'Scintillation Proximity Assays - 
principles and practice', available on request. 

Amersham International plc 
Amersham UK 

Amershan 
Bringing science to lil 

UKSales A, esc-r, 102% 345222 Amenham AustrallaPlyLtd S,ave, 102.888 2288 AmershamBelglumSUNV 01-sse s 02,7700075 
AmenhamBuchbrGmbtibCoKG Bra-nscnne a r'veslGermav, 105307 206 0 AmershamCanadaLtd Oa*" e OhT 416,847.1166 
Amersham Corporation Arl~ngton Helghls IL USA~BW) 323-9750 AmenhamDonmarlt ApS B~rkered 45.8202 22 Amenham FranceSA Les Ul~s (1)69865300 
Amonham Japan Toky0(03)e166161 AmenhamNederlandBV Houlen03403 76660 Amorsham-Nomay branch G~ettum02-5463 18 
AmenhamSweden AB Solna08-734 0800 
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SgmaPlot 
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Expand your base of knowledga about 
AlMlHlV with AIDS lo@ 
I*/AnN. Evary month, AllN 
not only provides abstmds but dso in- 
depth evdwtiom of the nmant puMished 
xientific literature on AIM. Written by 
dinidam and researchers for dinidam 
and rewden, ATIN provides an 
authoritative command of the world's 
literature on AIM. Pubiished by Williams 
& Wilkim. Indexed. 12 issws per year. 
$125. 

To order call 
1 *800*638*6423 

SponxKed by he American Foundation 
br AIDS Research (AmFAR). 
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PC R Primer Selection Program 
Save time and avoid costly mistakes with a new IBM/PC 
program that scans flanking sequences for the "optimum" 
PCR primers. 

Simple sequence entry, editing, complementation, 
inversion, and verification. 

Automatic search of thousands of possible primer 
sequences. Search on 5' only, 3'only, or both flanking 
sequences simultaneously. 

Checks primers for Primerlprimer annealing 
Primer-dimer formation 
Runs of identical bases 
Secondary structure 
Tm or GC content that is too low 
or too high. Rejects primer 
pairs that differ excessively in 
Tm or GC. 

Self-explanatory, extremely easy to use. 

Costs less than a pair of oligonucleotides ($US165). 

EPICENTER SOrrWARE 
PO Box 90073, Pasadena, CA 91 109. 
(818) 3049487 Fax (818) 4490437 
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GLYCOCON JUGATE 
RESEARCH 
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Oxford GlycoSystemsl new range of exo- and 
endo- glycosidases are backed by more 
information, more quality control and more 
features than any enzyme available. The enzymes, 

, rigorously tested for specificity and contaminating 
. activities come to you ready-to-use with buffer 

and more information than you are used to. 
--! Contact us today for a product list and start to get 

to know us. 
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I % dord GtycoSystems , 7 s$ . . 
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Oxford GlycoSystems Limited, Unit 4, Hitching Court, Blacklands 
I T 
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Way, Abingdon, Oxon. OX14 1 RG. Tel: 0235 553066 c . I ' n, 
5 -  . 

GlycoSysterns, Inc., Cross Island Plaza, ... 
Brod<wlk Boulevard, Rosedale, Nsyy -- wprl- 



New from AAAS 

Biological Systems 
Edited by Barbara R. Jasny and Daniel E. Koshland, JI: 

This collection of Science magazine articles explores some of the diverse 
biological systems in research today. The authors describe major experimental 
systems in terms of the state of the art. potential advantages, and possible 
disadvantages for particular kinds of research. 

Organisms explored range from retroviruses to humans, and the aspects of 
biological processes in which they have been applied include developmental and 1990; 288 ~ ~ ~ , ; f r t l ! \  ir~de.t-ed 

molecular biology, genetics. immunology, and behavior. Genetic engineering is and i l l l l ~ t t . a f ~ ~ i  
#89-16s - sc?frco\,el.; $3 1.50 

also discussed as a means of designing optimal systems for basic research and the (AAAS mrrnhet.~ $24.951 
biotechnology industry. The information presented will be especially useful to 
graduate students and to all researchers interested in learning the limitations and 
assets of biological systems currently in use. 

Contents: The Nematode Caenorhabditis Fish as Model Systems -Dennis A. 
elegans - Cyntlzicr Kenyon Powers 

Retroviruses -Harold I'crl.mccs 
Drosophila melanogaster as an Contributions of Bird Studies to 

Research on Bacteria in the Main- Experimental Organism Biology - Masakazu Konishi. Stephen 
Stream of Biology -Bor.is Mugusanik - Gelald M. Rubin T .  Emlin, Robert E.  Ricklejs. .John C .  

Genetic Engineering of Bacteria from Plants: Novel Developmental 
Wingfield 

Managed and Natural Habitats Processes - Robert B.  Go1dber.e The Rat as an Experimental Animal 
- Ste~ten E .  Lindow,, Nickolas J .  - Thon~as J. Gill 111. Gu~.i:v .J. Smith. 
Panopoulos, Bel'el-ly L. McFarland 

Genetically Engineered Plants for 
W ,  wissler., Heirir w, Kutlr 

Crop Improvement - Char.les S.  
Yeast: An Experimental Organism for 
Modern Biology - Da~tid Botstein und 
Gerald R.  Fink 

Dictyostelium discoideum: A Model 
System for Cell-Cell Interactions in 
Development - Peter De~reotes 

Xenopus laevis in Developmental and 
Molecular Biology - Igor B. DavtYd 
und Tlzomus D. Sargent 

Parasitic Protozoans and Helminths: 
Biological and immunological Chal- 
lenges - Adel A.  F. Mahmoud 

Gasser. crnd Robert T Frale~ Transgenic Animals 
- Ruder .Jaenisc,h 

Cetaceans - Bernd Wiirsig 

Primates -Frederick A.  kin^, C u t h ~  
.I. Yurbroccgh. Daniel C.  Andel.son. 
Thomas P. Gordon. Kenneth G .  Gould 

The Human as an Experimental 
System in Molecular Genetics 
-Ray White und C .  Thomas Caskey 

Fetal Research -John R. Hailsen 
und .John T .  Sladek. Jr. 

How Many Species Are There on 
Earth? - Robert M.  May 

Order from: AAAS Books, Dept. A9, P.O. Box 753, Waldorf, MD 20604 (FAX: 301-843-0159). To order by phone (VISA/MasterCard 
only), call 301-645-5643 (9am-4pm ET) and ask for AAAS. Individuals must prepay or use VISA/MC. For institutional purchase orders, 
add $3.50 postage/ handling. Please specify item #89-16s. and allow 2-3 weeks for delivery. For shipments to CA, add applicable sales tax. 

American Association for the Advancement of Science 
SCIENCE, VOL. 248 




