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The CycloneTM utilizes a state-of-the-art confocal optical design in a 
helical scanning system. This unique design optimizes efficiency of 
detection, resolution and sensitivity with a long linear dynamic range. 
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42 micron pixel resolution 
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Is your ELISA measuring the cytokine and only the cytokine? 
Quantikine lmmunoassays are designed to ellmlnate the effects of cross-reactlvlty and 
interference. The lack of cross-reactivity establishes the ablllty to detect a srngle 
cytokine in a complex sample The lack of interference demonstrates that other sub- 
stances do not rnodlfy the ant~gen-ant~body lnteractlon 

Cross-reactivity Sample Recovery 
300 - 

/ '  

100 loo0 Neat 112 1 I4 118 
sample Dlluhon 

TNFu was measured wrlh the QuanhEone h u m  A spked serum sample was senally diluted and 
TNFa assay n the presence or absence of fun in the QuantiIdne muss IL-2 ELlSA and a 
sTNF RI or sTNF RII. Concentradions of TNFa mmpebtor's mouse IL-2 ELISA. Results are 
wen 125-Io&&VmL Results demonstrate that based on the percent recovery of the diluted 
nerther TNF receptorposifmly or negatively Sample. 
a&c& the TNFu concentrafton m the Quantikrne 
human TNFa Immunoassay. 
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Up to 20 Fold 

ECL Plus and ECL results obtained using: 
Tar9.t: Rat brain homogenate 
Loadings: doubling dilutions starting at 1:20 original homogenate 
Primary antibody: 1:5,000 dilution of mouse anti-beta tubulin 
Secondary antibody: 1:5,000 dilution of anti-mouse Ig HRP conjugate 
Exposure: 5 minutes to Hyperfilm ECL 

Increase in Protein 
Detection Limits 
For Western blotting applications where the 
ultimate in sensitivity is required, choose the 
ECL Plus" Western blotting reagents from 
Amersham", now with a new substrate. Based on 
the generation of thousands of acridinium esters 
every minute, ECL Plus offers significant benefits 
for the chemiluminescent detection of proteins. 

e Detect rare or low abundance proteins 
Up to 48 hour light output with 
PVDF membranes 

e Low background enables longer exposures 
e Load less protein 
e Use less antibody 
e 20 fold increase in detection limit over ECL" 

VAmersham LIFE SCIENCE 
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FOR MORE INFORMATION, CONTACTYOUR LOCAL OFFICE I EUROPE +44 (0) 1 494 544550 
r-------------------------------------------------- MtpJ/w~~~arnerrham.co.uMife 1 800 323 9750 
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which supplies them. A mpy of these terms and conditions ir available on quest.  Amerrham. ECL and ECL Plur are tndcmrrkr of Amenham lntemtiorul plc. ECL Plur mntainr Lumigen PS3 substrate and is rold under 
exclusive licence from Lumigen Inc. 0 Amerrham International plc 1997. All rights -wed. 

Circle No. 27 on Readers' Service Card 



ISSN 0036-8075 
27 JUNE 1997 
VOLUME 276 
NUMBER 532 1 

AMERICAN 
  SO CIA TI ON FORTHE 
ADVANCEMENT OF 
SCIENCE 

NEWS & COMMENT I. 

Corn Genome Pops Out of the Pack 1960 
Please Pass the Data 1961 

Alzheimer's Maverick Moves to Industry 1 962 

Varmus Grilled Over Breach of Embryo 1 963 
Research Ban 

Senate Raps NASA on Cost Overruns 1964 

Pacific Rim: Labs Form Biomedical Network 1 964 

960 Cold Wind Blows Through Arctic 1965 
Climate Project PERSPECTIVES - 

wing with the grain 
Centers Fear Self-sufficiency Is Prelude 1 966 Molecular Individualism 
to Government Cuts P. G. de Gennes 

RESEARCH NEWS - Selection for Survival? 
I C. Benolst and D. Mathls 

Marijuana: Harder Than Thought? 1967 
Learning Mechanisms: The Case for LI 2001 

Climate-Evolution Link Weakens 1968 CaM-KII 
J. Lisman, R. C. Malenka, R. A. Nlcoll, R. Nllinow 

Strings Unknot Problems in Particle 1969 A 
Theory, Black Holes Tissue Optics 

D. A. Benaron, W.-F. Cheong, 
Tripping the Light at Fantastic Speeds 1970 D. K. Stevenson 

Are Pushy Axons a Key to Spinal Cord 1971 REPORTS 
Repair! 

Nondestructive Imaging of 
1973 & 2Oa5 Longer Tusks Are Healthy Signs 1 972 Dielectric-Constant Profiles and 

Ivory Trade Seen as Threat 1 972 Ferroelectric Domains with a Scanning-Tip 
First Parkinson'? ma Microwave Near-Field Microscope 
identified Gene Discovery Offers Tentative Clues n 1973 Y. Lu, T. Wel, F. Duewer, Y. Lu, N.-B. Ming, P. 

to Parkinson's G. Schultz, X.-D. Xlang 

New Imaging Methods Provide 1974 Observation of Magnetic Domain 1 2, a Better View Into the Brain Behavior in Colossal Magnetoresistive 

DEPARTMENTS 
THIS WEEK IN SCIENCE 1945 RANDOM SAMPLES 1977 
EDITORIAL 1951 BOOK REVIEWS 1996 
Science in the 21st Century 

2021 President Bill Clinton AAAS NEWS & NOTES 206 

LElTERS 1953 TECH.SIGHT: PRODUCTS 2067 
Seelng c u ~  SCIENCESCOPE 1959 QUARTERLY AUTHOR INDEX On th. Web 
-888 I - -  - - - I 
L AAAS Board of Directors 
Jane Lubchenco Robert D. Goldman William T. Golden aclEwce oasseo75) fs pmmd waekty m Fddmy, excqti am llnt weak In LW 

Retiring President, Chair Alice S. Huang Treesurer cember, by the Amerlcan A s s o d a h  forthe-of Scknce, 1200 New Yodc Avenue, 
Mildred S. Dresselhaus Sheila Jasanoff Richard S. Nilson NW, Washington, DC 20005, k b d i d s  Mail posfaDe@ubf i i  No. y) peid at W a s h i i ,  

President Simon A. Levin DC.8"dBddmonalmaPhgoiffoas.CopiyrieMO1897bythe~AssoostbnfatheAdvencs 

M. R. C. Greenwood Marcia C. Linn ment of Sctence The titb SCIENCE is a registend (rademark of the M4S. Domestic kdvldual 

President-elecl Michael J.  Novacek ' (51 ssues): $260. Foreign exba: Msxim, CaWean (wka mail) $55; othsr 
m e m b e c s h i p a n d ~ ( 5 1  issues):$1(15(S!j6aQocatedtosubsdp(ion). Dwnesbckrs(ihdknal 

Anna C. Rooseveli =assistdehry) $90. Firstda~~.ahaH, studmt, a n d w e o n  request Canadvln 
Jean E. Taylor rates with GST &table lpon request, GST #la 88122. IPM MG89624. P W d  In the U S A  

SCIENCE VOL. 276 m 27 JUNE 1997 www.sciencemag.org 



COVER 1 
Ultrahigh-resolution images of a rabbit trachea (-6 mm imaging technologies transforming fields including med- 
diameter) obtained invivo bvcatheter-endosco~e-based ical diaanosis. cell bioloav. and materials science. See 
optical cdherencetomogrGhy.~he technique ;robesthe page 2537, ttk special b&ssection (page 1981), and 
tissue with light from a fiber optic source by collecting related items marked with the "eye" icon. Omage: C. Pitris, 
photons reflected from features in the wall. It is one of the G.Teamey, B. Bouma, S. Bypart, J. Fujirnoto, M. Brezinski] 

Materials with a Magnetic Force Microscope 
Q. Lu, C.-C. Chen, A. de Lozanne 

Three-Color, Tunable, Organic 2009 
Light-Emitting Devices 

Z. Shen, P. E. Burrows, V. Bulovid, S. R. Forrest, 
M. E. Thompson 

An Animal Model for Acute and 2030 
Persistent Epstein-Barr Virus Infection 

A. Moghaddam, M. Rosenzweig, D. Lee-Parritz, 
B. Annis, R. P. Johnson, F. Wang 

Blood Flow Regulation by 2034 
S-Nitrosohemoglobin in the Physiological 
Oxygen Gradient 

J. S. Stamler, L. Jia, J. P. Eu, T. J. McMahon, 
I. T. Demchenko, J. Bonaventura, K. Gemert, C. 
A. Piantadosi 

In Vivo Endoscopic Optical Biopsy 2037 
with Optical Coherence Tomography - 

G. J. Tearney, M. E. Brezinski, B. E. Bouma, S. A. 
Boppart, C. Pitris, J. F. Southem, J. G. Fujimoto 

Exchange of Protein Molecules 2039 
Through Connections Between Higher 
Plant Plastids 

R. H. Kohler, J. Cao, W. R. Zipfel, W. W. Webb, 
M. R. Hanson 

Scanning Confocal Optical 201 2 Regulatory Phosphorylation of 2042 
Microscopy and Magnetic Resonance on ' AMPA-Type Glutamate Receptors by 
Single Defect Centers CaM-KII During Long-Term Potentiation 

A. Gruber, A. DrBenstedt, C. Tietz, L. Fleury, J. A. Barria, D. Muller, V. Derkach, L. C. Griffith, 
Wrachtrup, C. von Borczyskowski T. R. Soderling 

Creep Response of the Hayward Fault to 201 4 
Stress Changes Caused by the Lorna Prieta 
Earthquake 

J. J. Lienkaemper, J. S. Galehouse, R. W. Simpson 

Single Polymer Dynamics in an ld 

Elongational Flow 
T. T. Perkins, D. E. Smith, S. Chu 

Surface Stress in the Self-Assembly of 2021 
Alkanethiols on Gold 

R. Berger, E. Delamarche, H. P. Lang, Ch. Gerber, 
J. K. Gimzewski, E. Meyer, H.-J. Giintherodt 

The Role of Antibody Concentration 2024 
and Avidity in Antiviral Protection 

M. F. Bachmann, U. Kalinke, A. Althage, G. 
Freer, C. Burkhart, H.-P. Roost, M. Aguet, H. 
Hengarmer, R. M. Zinkemagel 

Bacterial Interference Caused by 2027 
Autoinducing Peptide Variants 

G. Ji, R. Beavis, R. P. Novick 

Mutation in the a-Synuclein Gene 2045 
Identified in Families with Parkinson's Disease 

M. Polymeropoulos et al. 

Cannabinoid and Heroin Activation 2048 
of Mesolimbic Dopamine Transmission by 
a Common y, Opioid Receptor Mechanism 

G. Tanda, F. E. Pontieri, G. Di Chiara 

Activation of Corticotropin- 2050 
Releasing Factor in the Limbic System 
During Cannabinoid Withdrawal 

F. Rodriguez de Fonseca, M. R. A. Camera, M. 
Navarro, G. F. Koob, F. Weiss 

Receptor-Mediated Activation of a MAP 2054 
Kinase in Pathogen Defense of Plants 

W. Ligtennk, T. Kroj, U. zur Nieden, H. Hirt, D. Scheel 

Differential Requirements for Survival 2057 
and Proliferation of CD8 Ndve or Memory T Cells 

C. Tanchot, F. A. Lemonnier, B. Pkramau, A. A. 
Freitas, B. Rocha 

Indicates accompanying feature 

2039 
Interconnected 
chloroplasts 

Change of address: allow 4 weeks, gvlng old and new addresses and 8d1gtt account number. 
saa dl.we of to PO. Bm 1811. CT OBBls1811 On the Web, mi, Slnde coov sales 87 00 oer Issue wemd tncludes surface oosmae' bulk rates on recruest .. - - - - -  - -  - -  - -  - -  - - - -  - - - - - - - - - - - - - - - -  ---. - -  - - -  - 

itthorlution to phdlocopy material for Internal or personal use under circumstances not 
within the fair use provisions of the Copyright Act is granted by AAAS to lbraries and other users 
registered with the Copyright Clearance Center (CCC) Transsctional Reporling Service, provided 
that $4.00 per artide is paid directly to CCC, 222 R o s e w x d  Drive, Danvers. MA 01923. The 
identification code for Science is 0036-8075183 $4.00. Science is indexed in the Readefs Guide to 
Periw'id Literature and in several specialized indexes. 

www.sciencemag.org SCIENCE VOL. 276 27 JUNE 1997 



I.M.A.G.E. Consortium ( 
from Genome Systen 

ccess to the Arraved 
4 

cDNA Libraries 

Oenome Systems now -\EST Clone ID: Provide Genome Systems with the 
sequemdng. We pro- template dbEST database clone ID plus the genbank 
-8% a- fluomscent accession number and w e  will ship for next day 
cDNA sequendng, and a complete rvsport delivery. Cost: $2 I .95 per clone. 

i *r only SSS. H ybrIdIratlon Screerrlng: Screen the library 

I '  Access to Clones: Over 460,000 5' and 3' by hybridization with a DNA fragment. Genome 
t, seauences have been de~osited in dbEST. Systems supplies high density gridded filters. 
8;' 
4; Homology Search: Perform a homology 

Each set of filters 
I=--&. -I-...- ;- A-, .I 

search against the dbEST database at the NCBl 
world wide web server. Type, 

~ u e r i c l r y  c r ~ e  G ~ u r i e  
http://~~~~~.ncbi.nlm.nih.gov/dbEST/index. html 

Genome Systems 
You may search the dbEST database with either ..-, . +L.- P.~-..n- 
your text strings or your nucleotide sequences. 
You may use known sequences to search against 
the dbESt database using the BlastN program at 

, the website. 
h, . . 
i ' 

i: - -. , 
,4 

. GenomeSystemslncl 
- . 8620 Pennell Drive - .: St. Louis, Missouri 63 7 74-9823 

b 

Voice: 800. 430. 0030 or 374. 692. 0033 

email: Genome@genomes ystems.com 

. , World Wide Web: 

Character& 
Tissue Sod 

blast&, whole 

1. m s  I * .R .~ .c:  

contains the entire library. % 
, , 

~ c r t . 1  LIUI I= U U U ~ I ~  spotted on each filter. This $ 
double spotting allows the investigator to easily 
: -1- --:A= . -1- - - I -  - - : ' 

address. If you prefer. let . I  

y u u  r r  r= b r u r  ,=a. 

mouse, and mouse brain. 

, http://www.genomes ystems. corn 
, 4 f X  
, ., - France: Appel gratuit, 0590. 2 704 - w 

&< 
*-:, 

r . Germany: Rufen sie uns an rum ortstarif. 0730. 8(. 6 
&,*' , - .  1 

P I 
C .  

UK: Call us free on, 0800. 89. 373: Circle No. 26 o n . R e a M  semiqe ca@ 



edited by PHIL SZUROMI 

Scanning materials 
Two reports focus on scanning 
probe methods for characteriz- 
ing the structures of technologi- 
cally important materials. Mag- 
netoresistive materials change 
their conductivity in the pres- 
ence of magnetic fields and 
have potential applications in 
magnetic recording. Q. Lu et al. 
(p. 2006) used a low-tempera- 
ture magnetic force microscope 
to image magnetic domains of 
calcium-doped LaMn03 films. 
As the films were warmed to the 
temperature range where the 
films transform from ferromag- 
netic to paramagnetic (around 
245 kelvin), the domains be- 
came less stable and merged and 
split as they decreased in ex- 
tent. Ferroelectric materials 
with domains of different polar- 
izations have attracted interest 
for applications in nonlinear 
optics and acoustics, but map- 
ping the domain structures has 
usually required etching and 
optical imaging. Y. Lu et al. (p. 

I 
2004) have developed a near- 
field microwave microscope 
that uses a scanning tip in a 
noncontact mode. Changes in 
the dielectric constant and fer- 
roelectric domain boundaries 
were mapped out with sub- 
micrometer resolution on an 
yttrium-doped LiNb03 sample. 

Stacking colors 
Organic light-emitting devices 
(OLEDs) have potential uses in 
flat panel displays. Shen et al. 
(p. 2009) have taken advantage 

Seeing single defects in diamonds 
Single-molecule, single-exciton, and single-nanocrystal spectros- 
copy have led to important insights into the behavior of individual 
components underlying ensemble averages. Gruber et al. (p. 2012) 
now present results for single defect centers in diamond. By com- 
bining confocal microscopy and magnetic resonance measure- 
ments, they show that nitrogen vacancy centers in diamond are 
highly photostable. Strain leads to defects with different symme- 
tries that could be distinguished by their magnetic response. These 
defects have potential uses as nanoscopic light sources. 

of transparent electrode mate- 
rials to create a multilayer de- 
vice that stacks red, green, and 
blue OLEDs vertically, an ar- 
rangement that simplifies pat- 
terning across the display. The 
intensity of each color can be 
varied independently. 

Assembly under stress 
When molecules adsorb in lay- 
ers on a surface, the forces be- 
tween the molecules can induce 
stresses in the underlying sub- 
strate. Thus stress measure- 
ments can give insights into the 
growth mechanism of a molecu- 
lar layer and the interactions 
between the molecules and the 
surface. Berger et al. (p. 2021) 
developed a sensor for measur- 
ing surface stresses and illustrate 
their approach for the self-as- 
sembly of alkanethiols on gold. 
Self-assembly led to compres- 
sive surface stress, and stress was 
greater for longer alkyl chains. 

Armed and ready 
Although susceptible plants 
may respond to a certain patho- 
gen with the symptoms of dis- 
ease, that same pathogen may 
be unable to produce disease in 
other plant species. Such plants, 
nonetheless, recognize the pres- 
ence of the microbe with a sys- 
tem of non-host defense re- 

sponses. Ligterink et al. (p. 
2054) have identified one of 
the key elements of the non- 
host defense response. The 
elicitor-responsive mitogen-ac- 
tivated protein (MAP) k' inase 
is activated after the initial re- 
sponse by ion channels. After 
activation, it translocates into 
the cell nucleus where it may 
affect interactions of transcrip- 
tion factors with the genes that 
encode other elements of the 
plant defense armamentarium. 

Quantity, 
not quality? 

What parameters best define 
the ability of antibodies to pro- 
tect a host from infection? 
Bachmann et al. (p. 2024) used 
a collection of monoclonal an- 
tibodies against a common vi- 
ral antigen (the glycoprotein of 
vesicular stomatitis virus) to 
compare neutralization of the 
virus in vitro and protection 
against infection in vivo. Sur- 
prisingly, as long as antibodies 
were above a minimum avidity 
threshold and a minimum con- 
centration threshold, they pro- 
vided protection against infec- 
tion in the whole animal. Pa- 
rameters that correlated closely 
with neutralization in vitro, 
such as avidity, neutralization 
rate constant, and in vitro neu- 
tralizing activity, failed to cor- 
relate with protection in vivo. 
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These results may prove useful 
in designing antibody therapies 
to fight viral infection. 

Bacterial blocking 
When several bacterial strains 
infect a host, they do not coop-. 
erate but actually interfere with 
each other. This effect has been 
thought to arise from growth 
inhibition, but Jiet  al. (p. 2027) 
show that in Staphylococcus 
aureus the virulence factors and 
other extracellular proteins 
associated with the agr locus 
from one strain inhibited agr 
expression in another strain 
and appeared to limit its infec- 
tivity. The peptide and recep- 
tor sequences can vary mark- 
edly, which indicates that some 
mechanism generates hyper- 
variability. 

LTP origins 
Long-term potentiation (LTP) 
is a well-studied model of neu- 
ral plasticity, but the molecular 
mechanisms have been elusive. 
Barria et al. (p. 2042; see the 
Perspective by Lisman et al., p. 
2001) now show that the long- 
lasting increase in the postsyn- 
aptic response in the CAI area 
of the hippocampus is due to 
persistent phosphorylation of 
ThrZa6 on the AMPA-type glu- 
tamate receptor, catalyzed by 
calmodulin-dependent protein 
kinase I1 (CaM-KII). Th' is re- 
sult completes the pathway for 
LTP in these cells: The neu- 
rotransmitter, glutamate, binds 
to the N-methyl-D-aspartate 
receptor, which, when the post- 
synaptic cell is depolarized, al- 
lows calcium to flow in and ac- 
tivate CaM-KII. CaM-KII can 
then phosphorylate the AMPA 
receptor and the cell exhibits a 
greater response. 



. .  . 
&VW.~P*~*P n : knsitive *.iiigh 

, . %hh Thoughput Reliable Robust 

Wide Dye Capability Large Scan Area . . 

, . 
. I  

.. . 
ir*for@ina*tion R : on thc WBIO a &UW=+ 
imagkg sysgm, call 1-8001624-6 176. 

. . .  , 

Circle No. 22 on Readers' Senrice Card 



ANALYZE 1 

With the LSC ";ou now have the opportunity to ask ques- and accurately. The LSC is microscope-slide based, so cells 
tions never before possible - and get immediate answers. The be re-measured, re-stained and images automatically ca 
LSC is a laser scanning cytometer that combines the flexibility There has never been anydung like the LSC. Sound too 
of multicolor analysis with the unsurpassed power of the to be true? Simply call us for an eye-opening 
human eye to identify complex cellular morphology. demonstration at 

In a matter of minutes, you can analyze thousands of cells, 800-840-1303 or fax 
identify subpopulations of interest and relocate cells rapidly to 617-49 
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IsrI - Imaging a Information 

Capture fluorescent images with the sensitivity and 
performance only Njifilm analyzers deliver. 
The FLA-2000 system fuMs a variety of 
non-radioactive research applications. 
Fujifilm p m t s  the FIA-2000: a fluorescent image analyzer that meets the 
demands of today's multidisciplinary laboratories. The FIA-2000 captures high 
sensitivity and high resolution fluorescent images in a variety of applications 
such as SYBR Green I staining of DNA gels, SYPRO Orange staining of 
gels, and analysis of high density m y s .  

New developments yield industry leading imaging 
A new semiconductor laser and patented Second Harmonic Generation 
(SHG) assembly are just two of the engineering accomplishments that enable 
the FLA-2000 to capture fluorescent images with the same accuracy that 
Fujifilm Phosphor Imaging Plate" scanners are known for, no other fluorescent 
imager approaches the FIA-2000's sensitivity and uniformity. 

LA-2000 
For the fastest scan times, contact hjW 
The FLA-2000 scans 20 x 40 crn area at 5Opm in just six minutes. To find out 
how you can have more time for scientific analysis and experimentation (and 
less time waiting for access to your data) contact your Fujifilm Repmtative. 
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Bovine pulmonary 
artery fluorescent image 

Chicken embryo 

7 
Human intestinal tissue 

Human tongue tissue 

Polytene chromosomes 
of Dromphila 

No matter what your photomi- You can capture two or three- 
croxopy application, you cannot get dimensional still or moving images 
better image quality at a lower price directly to your PC, Mac, or laptop and 
than with a Pixera digital camera then manipulate, organize, archahe, and 
system. In fact, to match Pixera's communicate those images via video 
million-pixel resolution, you would conferendng or e-mail. A new KI card 
have to spend at least 10 times as makes the system unbelievably easy to 
much. And Pixera gives you every- install and to use. 
thing you need - including a full suite For more information, visit our web 
of application software so you can site at www.pixera.com or call toll-free 
visualize, create and communicate. 1-888-4 PIXERA. 

All images were captured at 
1280 x 1024 pixels with a Pixera 
Professional Digital Camera 
mounted on a microscope with 
a standard C-mount adapter. r 140 Knowles Drive, Los Gatos, CA 95030 

www.pixera.com 

01997 Pixera Corporation. 
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Bio-Rad's Fluor-S Multilmager is the essen IPIII~Y and affordability In a one-source system for s~ngle and multi-color 

fluorescence, chemiluminescence, chemifluorescence, densitometry and gel documentation. Coupled with our powerful 

WindowsE and Macintosh8 software, the Fluor-S Multilmager is highly sensitive and designed to give you accurate results 

ore information, contact your Bio-Rad representative. 
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Singapore (65) 272-9877 Spain (91) 661 70 
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