


Operon is the world's leading supplier of DNA. And we maintain that leadership by consistently delivering exactly the product 
you need. On time. With unsurpassed purity. Backed by an unconditional guarantee. And at an extremely competitive price. 

For a brochure or to place an order, call us at 1-800-688-2248. 
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Cvtokine Immunoassavs 

TNF 

-, 

Sensitive.. .Precise.. .Accurate. 
Standard curve for IL-6 in serum diluent 

using the 2 hour shaker option. 

IL-6 CONCENTRATION (pglmL) 

Cytokines exert their effects at extremely low concentrations 
in the presence of many other bioactive proteins. Quantikine 
immunoassays provide precise determination of cytokines in 
very complex biological samples. 

Sensitivity in the picogram range 
Tested for cross reactivity with all available cytokines 
Assay time - 2.0 - 4.5 hours 
Precoated 96 well strip plates 
Prediluted HRPO-conjugated second antibody 
Diluents for SerurnIPlasma and Cell Culture Media 
Low inter-and intra-assay CV's 

To obtain a catalog, detailed product information or to place an order: 
In North America Contact: 

, f. ' 
In Europe Contact 

R I D  stma 
614 Anlev Placei.E 

R I D  Systems Eu 
4-10 The ~uadran% Lane 

Minneapolii;MN 55413 Abingdon, Oxon OX14 3YS 
Telephone: 800-343-7475 Telephone: +44 (0235) 531 074 
Fax: (61 2) 379-6580 Fax: +44 (0235) 533420 

In Japan Contact: 

Funakoshl Co., Ltd. 
47, Hongo 2Chome 
Bunkyeku, Tokyo 113 
Telephone: 4 1  (03) 56841 622 
Fax: 4 1  (03) 56841633 

. -- 
Belgium: 078 11 04 68 Fmnce: 05 90 72 49 Norway: 800 11 033 
Denmark: 80 01 85 92 Nethetiands: 060 225 607 Sweden: 020 79 31 49 
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Imagine Havi'ng The Tools To 
Remember the milestones in your life. The ones that 

revealed your talent to create, solve, explore, and discover. 
Maybe it was a special science fair project. Or a certain 

insight you had in a college lab. Or maybe it was a b l ,  like 
an EM, that let you really d e b  into what makes things tick. 
Somehow it all came tcpthe~ info a career in the sciences. 

Biosearch specjailas in mating tools that fuel your inner 
drive to discaver. W s  a h  your imagination to take on 
today's frontiers. 

RNA oligomers h&e shown 
promise in therapeutic and diagnostic 
applications, including inhibition of 
viral replication, cancer etiology, and 
gsn'e regulation and expression. 

To bring these applications within 
easy reach, Biosearch was the first to 
introduce a complete, automated 
RNA synthesis system with. nucleotide 
monomers, readioncolumns, pre- 
pockaged reagents, and optimized 

synthesis protocds. 
Our new Expedite" RNA chemistry makes your 

work-up procedures faster, easier, and more efficient. The 
milder cleavage and deprotection conditions reduce chain 
degradation and increase yield. The Expedite RNA 
reagents employ our patented betacyanoethyl 
phosphoramidite chemistry that's become the 
method of choice in DNA and RNA synthesis. 

Our researchers are currently dekloping 
pmtocols for large-xale synthesis of RNA 
d ipers .  (Photo of RNA crystal, courtesy 
of Dr. Alex Rich, MIT, w s  synthesized at 
a scale of 70 p mde on Biirch's 8800 
Synthesis System.) 

In addition to standard 
reagents, Biosearch can also 
supply phosphoramidites and 
bulk quantities of synthesized 
digomers on a custom- 
synthesis basis. 

Peptrde Nucleic Adds- PNA 
oligomers. These m o l d s  are 
so nod that &eyb rewdthg the 
very nature of nature. Biasear& 
is the world leader in the 
development a$ synthesis of 
these exciting nesv rnoiecvles, 

Similar to DNA and RM, 
P N A  carries information in 
sequences of the four bases: adenine, guanine, cytosine, and 
thymine. in PNA, however, these code carriers are connected 
to a completely diffemt baddme-a &mi& backbone 
similar to that found in 'des. PNA diers are more P stable than their natura cwnterparts yet bind more specifically 
and with higher affinity to natural DNA and RNA. 

PNAs can be used in many of the same applications as 
traditional DNA. Their greatest contribution, however, may 

come from applications that can't be performed using 
traditional DNA oligonucleotides, such as restriction . enzyme blocking, PCR clamping, and 

DNA mapping. 
Biosearch can provide you with 

custom PNA oligomers, or the monomers, 
supports, and reagents to synthesize your 
own oligomers. 

HOAt and n47vpeptide 
q E i n ~  mugents 

Therapeutic and diagnostic grade DI1IA Two new coupling reagents, HOAt and 
HATU, simplify your peptide synthesis. These new reagents 

Researchers in the clinical and diagnostic use of DNA enhance coupling yields and reduce racemization and 
are on the verge of creating a new class of pharmaceuticals. times. They are ~fiiculam/ &tive with 
Biosearch is proud to pioneer new tools for their work. difficult couplings and in 

Biosearch is the world's leading supplier of systems, the synthesis of peptides 
chemicals, and reagents for the synthesis, purification, and containing hindered 
analysis of therapeutic and diagnostic DNA. Wve tightened amino acids. 
the specificatiins on our products to ensure that they can be H a t  and HATU have 
used for the most demanding applications. A Certificate of structures simifar to the 
Analysis is automatically supplied with all of our DNA commonly used reagents 
synthesis reagents. HOBt and HBTU, 

Wete alsusubstontially expanded our manufacturing and are compatible 
capacity to meethe needs for large single-batch production with all standard 
of material, minimizing your need for internal quality control, activation strategies. 



Keep Up LA-'::!I Y: 
PEG-PSWpeptide synthesis supports 

PEG-PS (polyethylene glycol- polystyrene) peptide synthesis 
supports from Biosearch help you achieve improved peptide 
purity with shorter cycle times. 

Unlike traditional supports, PEG-PS beads more closely 
resemble the nature of the growing peptide chains. Solvation 
of the peptide resin is higher, resulting in a higher peptide 
purity. Synthesis is fast and effective due to high coupling 
efficiency and minimal side reactions. 

PEG-PS supports are easy to handle, compatible with a 
wide range of solvents, and are especially well suited for the 
synthesis of long or difficult peptides. 

Micro fluidics 

In the real world, achieving "end product" is not the only 
concern. There are dozens of production costs as well as the 
escalating costs of hazardous waste disposal. 

Biosearch's Expedite 
Con.umm/ml Nucleic Acid Synthesis 

System, with its 
patented microfluidics 

;, 1 technology, not only 
enables fast cycle 
times but also provides 
the bonus of reduced 
reagent consumption. 
The distance between 
the reagent reservoir 
and the column is 
minimized so that a 

P single coupling cycle 
rn - m .I 

requires less than 
- ~ - ?F-. L ~ ~ I ~  m~ 4.5ml of reagents. 

-M The Expedite system (with 

optional trityl monitor) can also separate 
the chlorinated waste-simplifying disposal tasks and 
reducing associated costs. 

Membrane synthesis 

Perform nucleic acid synthesis on a membrane? It's now 
possible-and practical-thanks to Biosearch Nucleic Acid 
Membrane Supports, a breakthrough synthesis technology 
developed by Biosearch. 
: Biosearch membrane supports use a proven PTFE membrane 
system that directly replaces traditional controlled pore glass 
(CPG) supports. Membrane devices have standard luer 
fittings, so they can be plugged into any brand of synthesizer. 

Biosearch membrane supports allow you to synthesize both 
long and short oligomers on the same type of membrane; no 
'longer do you need to select the size of the CPG according to 
the length of the oligomer. 

With Biosearch membrane supports, not only do you 
eliminate beads, but there's no centrifuging and no washing. 
Just remove the membrane from its holder, cleave, 
and deprotect. 

Allyl-based protection for complex peptides 

The synthesis of cyclic, branched chain, sulfonated, 
glycosylated, and phosphorylated peptides have traditionally 
been time consuming and problematic. 

To synthesize these complex 
peptides quickly and efficiently, 
Biosearch scientists have 
perfected convenient techniques 
using allyl-based protecting 
groups. Allyl amino acids 
can be selectively 
deprotected in a manner 
which is compatible with 
other classical protecting 
groups (such as Fmoc, 

i 
Boc, t Bu), sensitive 
amino acids (Met, 
Trp), and side chain 
modifications 
(Tyr(SO3H)). 
Biosearch has 
also developed 
protocols for the fully 
automated synthesis 
of cyclic peptides, 
branched peptides, and 
MAPS on our 9050 Plus 
Pepsynthesize? 

If we've intrigued you with some of these 
innovative tools, it's easy to find out more. For our 
"Directory of Chemical ProductsLone of the most 
comprehensive synthesis tool kits in the world-call the 
Biosearch Group in the US and Canada at 1-800-872-0071, 
in Germany at (49) 040-853267-36, in Japan at 
(03) 3471-81 91, in France at (33) 1 301 27002, and 
in the UK and the rest of Europe at (44) 0923 21 1 107. 

Subsidiary of Millipore 

Circle No. 8 on Readers' Service Card 



ISSN 0036-8075 
22 JULY 1994 
VOLUME 265 
NUMBER 5 17 1 

AMERICAN 
ASSOCIATION FOR THE 
ADVANCEMENT OF 
SCIENCE 

Structure o, ,, i 

extremozyme 

482 
Lunar reflections 

NEWS & COMMENT 

Genetic Testing Set for Takeoff 464 
Gene Tests: Who's Minding the Store? 465 

NIH Grants: Peer Review Reforms Get 467 
Good Review 

Cancer Treatment: Will History Repeat 468 
for Boron Capture Therapy? 

Mikulski Boosts NSF Budget 469 

Space Science: A Rejuvenated Companion 470 
for Ida? 

RESEARCH NEWS 

The Chemistry of Life at the Margins 471 

Mathematicians Get an On-Line 473 
Fingerprint File 

Time-Reversed Sound Waves 474 
Resonate Among Physicists 

E. coli Scare Spawns Therapy Search 

PERSPECTIVE 

Searching for the Quark-Gluon Plasma 480 
G. F. Bertsch 

ARTICLES 

Lunar Laser Ranging: A Continuing 482 
Legacy of the Apollo Program 

J. 0. Dickey, P. L. Bender, J. E. Faller, X X 
Newhall, R. L. Ricklefs, J. G. Ries, P. J. Shelus, 
C. Veillet, A. L. Whipple, J. R. Wiant, J. G. 
Williams, C. F. Yoder 

Mobile Point Defects and Atomic Basis 490 
for Structural Transformations of a 
Crystal Surface 

I.-S. Hwang, S. K. Theiss, J. A. Golovchenko 

REPORTS 

Magmatic Vapor Source for Sulfur 497 
Dioxide Released During Volcanic 
Eruptions: Evidence from Mount Pinatubo 

P. J. Wallace and T. M. Gerlach 

Evidence from Paleosols for the 499 
Geological Antiquity of Rain Forest 

G. J. Retallack and J. GermBn-Heins 
I 

DEPARTMENTS 

THIS WEEK IN SCIENCE 453 Purification in the Time of Cholera Germans 

EDITORIAL Try Lowering Their Ozone Speeding the Search 
455 for Protein Structure The Perils of Babies in 

The Spousal Abuse Problem Batches Jump in Science and Engineering Immi- 
LETTERS 457 grants 
Biological Diversity and Agriculture: C. R. BOOK 549 
Margules and K. I. Gaston; K. H. Redford and ~ h ,  sod of the A~~~~~ university, reviewed by E. Dinerstein; M. Huston Omission of Refer- J. D. Hoeveler Jr. * Dinosaur Eggs and Babies, K. 
ences: L. B. McGown and G. Li Padian From Chemical Philosophy to Theoretical 
SCl ENCESCOPE 463 Chemistry, D. Barkan Classification and Cognition, 

R. Goldstone Vignettes Books Received 
RANDOM SAMPLES 476 
Psychology in Crisis? Professors Have Their Say PRODUCTS & MATERIALS 554 

Board of Reviewing Editors r n ~  
Frederick W. Alt 
Don L. Anderson 
Michael Ashburner 
Stephen J. Benkovic 
David E. Bloom 
Floyd E. Bloom 
Piet Borst 
Henty R. Bourne 
Michael S. Brown 
James J. Bull 

Kathryn Calame 
C. Thomas Caskey 
Dennis W. Choi 
John M. Coffin 
Paul J. Crutzen 
James E. Dahlberg 
Robert Desimone 
Bruce F. Eldridge 
Paul T. Englund 
Richard G. Fairbanks 

Douglas T. Fearon 
Harry A. Fozzard 
Klaus Friedrich 
Theodore H. Geballe 
John C. Gerhart 
Roger I. M. Glass 
Stephen P. Goff 
Peter N. Goodfellow 
Corey S. Goodman 
Ira Herskowitz 

Eric F. Johnson 
Stephen M. Kosslyn 
Michael LaBarbera 
Nicole Le Douarin 
Charles S. Levings Ill 
Alexander Levitzki 
Harvey F. Lodish 
Richard Losick 
Diane Mathis 
Anthony R. Means 

Shigetada Nakanishi 
Roger A. Nicoll 
Stuart L. Pimm 
Yeshayau Pocker 
Dennis A. Powers 
Ralph S. Quatrano 
V. Ramanathan 
Douglas C. Rees 
T. M. Rice 
David C. Rubie 

Erkki Ruoslahti 
Gottfried Schatz 
Jozef Schell 
Ronald H. Schwartz 
Terrence J. Sejnowski 
Ellen Solomon 
Thomas A. Steitz 
Michael P. Sttyker 
Robert T. N. Tjian 
Emil R. Unanue 

Geerat J. Vermeij 
Bert Vogelstein 
Harold Weintraub 
Arthur Weiss 
Zena Werb 
George M. Whitesides 
Owen N. Witte 
William A. Wulf 

SCIENCE VOL. 265 22 JULY 1994 



COVER 

Motions of atoms on a germanium surface showing port, many phasetransitions,andcatalysis.Thisatomic- 
the fundamental excitations from crystalline order that scale view of such dynamic phenomena is made 
bring about transformations of solids. The interstitial- possible by the tunneling microscope. See page 490. 
like (lower left) and vacancy-like (middle right) excita- [Illustration: Jeff Knight] 
tions correspond to those responsible for mass trans- 

Fabrication of Atomic-Scale Structures on 502 Interaction of Rac with p67* and 
Si(001) Surfaces Regulation of Phagocytic NADPH Oxidase 

C. T. Salling and M. G. Lagally Activity 
D. Diekmann, A. Abo, C. Johnston, A. W. 

Fluctuations and Supercoiling of DNA 506 Segal, A. Hall 
J. F. Marko and E. D. Siggia 

14-3-3 Protein Homologs Required 533 
Engineered Biosynthesis of a Complete 509 for the DNA Damage Checkpoint in 
Macrolactone in a Heterologous Host Fission Yeast 

C. M. Kao, L. Katz, C. Khosla J. C. Ford, F. Al-Khodairy, E. Fotou, K. S. 
Sheldrick, D. J. F. Griffiths, A. M. Carr 

Creation of Liquid Crystal Waveguides 51 2 
with scanning b r c e  Microscopy - 

M. Ruetschi, P. Griitter, J. Funfschilling, H.-J. 
Guntherodt 

Measurement of Laser-Plasma Electron 51 4 
Density with a Soft X-ray Laser Deflectometer 

D. Ress, L. B. DaSilva, R. A. London, J. E. 
Trebes, S. Mrowka, R. J. Procassini, T. W. 
Barbee Jr., D. E. Lehr 

Contribution of Early Cells to the Fate 51 7 
Map of the Zebrafish Gastrula 

K. A. Helde, E. T. Wilson, C. J. Cretekos, 
D. J. Gmnwald 

The High-Resolution Crystal Structure 520 
of a Parallel-Stranded Guanine Tetraplex 

G. Laughlan, A. I. H. Murchie, D. G. Norman, 
M. H. Moore, P. C. E. Moody, D. M. J. Lilley, 
B. Luisi 

The Three-Dimensional Crystal Structure 524 
of the Catalytic Core of Cellobiohydrolase I 
from Trichoderma reesei 

C. Divne, J. StPhlberg, T. Reinikainen, L. 
Ruohonen, G. Pettersson, J. K. C. Knowles, 
T. T. Teeri, T. A. Jones 

Fas and Perforin Pathways as Major 528 
Mechanisms of T Cell-Mediated Cytotoxicity 

D. Kagi, F. Vignaux, B. Ledermann, K. Biirki, 
V. Depraetere, S. Nagata, H. Hengartner, P. 
Golstein 

Association of Polyomavirus Middle 535 
Tumor Antigen with 14-3-3 Proteins 

D. C. Pallas, H. Fu, L. C. Haehnel, W. Weller, 
R. J. Collier, T. M. Roberts 

Sensing Starvation: A Homoserine 537 
Lactone-Dependent Signaling Pathway in 
Escherichia coli 

G. W. Huisman and R. Kolter 

Direct Cortical Representation of 540 
Drawing 

A. B. Schwartz 

Endothelial NOS and the Blockade of 542 
LTP by NOS Inhibitors in Mice Lacking 
Neuronal NOS 

T. J. O'Dell, P. L. Huang, T. M. Dawson, 
J. L. Dinerman, S. H. Snyder, E. R. Kandel, 
M. C. Fishman 

TECHNICAL COMMENTS 

Cortical Reorganization and 546 
Deafferentation in Adult Macaques 

J. P. Lund, G.-D. Sun, Y. Lamarre; T. P. Pons 

517 
Cellular .,, 
in rebrafish 

!ma AAAS Board of Directors Indicates accompanying feature 
Eloise E. Clark 

Retiring President, 
Chairman 

Francisw 1. Ayala 
President 

Rita R. Colwell 
President-elect 

William A. Lester Jr. 
Simon A. Levin 
Anna C. Roosevelt 

Alan Schriesheim 
Jean'ne M. Shreeve 
Chang-Lin Tien 
Warren M. Washington 
Nancy S. Weder 

William T. Golden 
Treasurer 

Richard S. Nicholson 
Oecuiive officer 

SCIENCE llSSN 0036-8875) 18 ~ubllahed weeklv on Frldav. axceDt 
tho last m k . l n  December, by t n i  Amerlcan Asa&latlon foi tha ~ d -  
vancornant of Sclonce, 1333 H Street, NW, Wluhlngtm, DC20(105. Second. 
class postage (publication No. 484460) paid at Washington, DC, and additional 
mailing dfices. Ccpyight (D 1994 by the American Association for the Advance 
ment of Science. The Mla SCIENCE is a reaislered trademark of the AAAS. 
hrnestk individual membe~ipandsubsaipb'on (51 issues): w (550 allocated 
to subscription). Domestlc institutionlll subscription (51 issues): $21 5. Foreign 
wstaoe extra: Mexko. Caribbean (surface maill $50: other countries (air 
ksisidelivery) $95. First Class, airmail, studeniand emeritus rates on're- 
quest. CanadIan rates with GST available upon reauest. GST t1254 88122. 
Prtntd In tho U.S.A. 

C h a m  of ad- albw 6 weeks, aivino old and new addresses and 1 I diaa 
account number. Posbnaster: send-chaige of addreas W Sa'ence, P.O. &x 
2033. Mamn, OH 43305-2033. Slngb copy sale% $6.00 per lswe prepaid in- 
cludes surface postage: Guide W Biotechnology Products and Instruments. 520. 
Bulk rates on request. A u U w b t b n  to photocopy material for internal or per- 
sonal use under circumstances nat Fallino within the fair use orovisbns ot the 
Copyright Acl is granted by AAAS to libr&les and other users registered with 
the Copyright Clearance Center (CCC) Transactional Reponlng Service, pro- 
vided that the base fee of $1 oer coov olus $0.10 oer oaoe is naid directiv to 
CCC. 27 Congress Street. s~I&, MA bim m e  &nt&iion &a for SC)& 
s 0038-8075483 $1 + .lo. Science 1s lndexed In the Reader's Gu~de to Pen- 
odical Literature and in several specialized indexes. 

SCIENCE * VOL. 265 22 JULY 1994 



, . . -. - -  . ~..-- ,. a:. 
, .. . -,F . > . 

. ' -  8 .  
- ..'" ,'F . .,. - . , .I . . ; , . . * .  . . 

. , .  ' - m  - ' .  , ,: . , !'"< -" , . '  , .  '- q: . - I . . )  

,= :.: , . . . . A -  

2 .  ,..- 
' .  :-;- *: ,.. ..;.# ;:-:-: E-YO~C E xpreision of PCR pro ducts 
I,,--, . . ' . J *  . - .  ,. - : . . I '  

Subcloning 
Required. 

r- Efficiencies r 
Greater Than 

t 60%. 

he TA Cloning System from Invitrogen is the most efficient method for cloning PCR 
products. With efficiencies greater than 80%, this simple one-step method eliminates 

e need for complicated primer/linker strategies and inefficient blunt-end cloning tech- .. . 
.4;: 

eukar yotic expres- 1 ; ! 
&.: 

4 

Cloning@ Kit combines efficiencies greater than 
the simplicity and effi- 60% and eukaryotic 
ciency of TA Cloning@ expression driven by 
with the latest in eukary- the most advanced 
otic expression vector vector technology, the 
technology. The new TA Eukaryotic TA Cloning" 
Cloning@' vector, pCR3, Kit (catalog no. K3000-01) is 
contains the immediateearly your best choice for one-step 
cytomegalovirus promoter cloning and eukaryotic expression 
upstream of the PCR product inser- 
tion site. This enables you to proceed dir 
from PCR cloning to expression in mammalian .. :. 
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Faster with lead 
Atomic diffusion in solids pro- 
ceeds mainly through the move- 
ment of vacancies or of atoms 
in interstitial sites, but such pro- 
cesses are difficult to observe 
directly. Hwang et al. (p. 490; 
see cover) found that they could 
follow such motions on a ger- 
manium (111) surface upon 
which they had adsorbed a 
small fraction of a monolayer 
of lead. These lead atoms cata- 
lyzed the movement of atoms so 
that diffusion processes occurred 
at relatively low temperatures 
(below 80°C) rather than at 
several hundred degrees Celsius. 
The authors have used scanning 
tunneling microscopy images 
to explain the role of dangling 
bonds in these motions and to 
model the phase transition that 
occurs between the ~(2x8)  and 
( 1x1 ) surface structures. 

Sulfur sources 
Some large volcanic eruptions, 
such as Mount Pinatubo erup- 
tion of 1991, release large 
amounts of sulfur dioxide (SO2) 
to the atmosphere and thus 

significantly affect global cli- 
mate; however, analyses of glass 
formed from such eruptions have 
typically indicated that the 
magma contained insufficient 
dissolved sulfur to account for 
the amount released. Wallace 
and Gerlach (p. 497) provide 
analyses of water and carbon 
dioxide contents in glass inclu- 
sions in crystals erupted from 
Mount Pinatubo. In conjunc- 
tion with sulfur analyses, these 

Reflections on a nearby moon 
The Apollo 11 astronauts left behind on the moon's surface a 
reflector capable of returning a detectable signal from a terrestrial 
laser back to the Earth. The Earth-moon distance can be measured 
to within a few centimeters, and 25 years of accumulated orbital 
data have been used to test tidal theory, general relativity, and 
models of the moon's internal structure. Dickey et al. (p. 482) 
describe what has been achieved by lunar laser ranging since 
Apollo 11 and what continued monitoring has to offer. 

data indicate that before erup- 
tion the magma likely coex- 
isted with a separate SO2-rich 
vapor phase. 

Working instruments 
Scanning microscopes, which 
were originally developed to im- 
age surfaces, are also being used 
to modify surfaces for device 
applications. Riietschi et al. (p. 
5 12) used a scanning force mi- 
croscope (SFM) to create 
waveguides, which are structures 
that guide light propagation 
through total internal reflection, 
in liquid crystal displays. The 
nylon polymer layer that con- 
tacts the liquid crystal was 
scratched with the SFM, which 
modified the material's refrac- 
tive index to produce wave- 
guides 6 micrometers in width. 
Salling and Lagally (p. 502) used 
a scanning tunneling micro- 
scope to pattern a silicon (001) 
surface at room temperature. 
Trenches one atomic layer deep 
and with atomically straight 
edges were formed. 

Uncertain fate 
The assignment of aspecific fate 
to the cells produced during em- 
bryonic cell divisions is one of 
the main challenges of early de- 
velopment. In some organisms, 
the fate of even the earliest blas- 
tomeres can be predicted be- 
cause the cell cleavages are or- 

ganized by an already established 
body axis. The zebrafish embryo, 
however, does not seem to es- 
tablish the body axis until after 
early cleavage. Helde et al. (p. 
51 7) show that descendants of 
early cleavage cells in zebrafish 
will demonstrate a subset of 
possible fates, but because clones 
of cells scatter to different de- 
grees, the specific fate of any 
single early cleavage cell can- 
not be predicted. 

NO origins 
In neurons undergoing long- 
term potentiation (LTP), a 
model for synaptic changes un- 
derlying learning and memory, 
signals from the postsynaptic 
cell are thought to act on the 
presynaptic cell to increase its 
transmitter release and the 
strength of the synaptic con- 
nection. One candidate for this 
messenger is nitric oxide (NO), 
a diffusible molecule generated 
by NO synthase (NOS). This 
enzyme has several isoforms, 
including a soluble form asso- 
ciated with neurons (nNOS) 
and a membrane-localized form 
associated with epithelial cells 
(eNOS). O'Dell et al. (p. 542) 
found that LTP in the CAI re- 
gion of the hippocampus of 
mice in which the gene encod- 
ing nNOS was disrupted was 
similar to that of wild-type 
mice, but LTP induction could 
still be blocked by NOS inhibi- 
tors. They suggest that eNOS 

rather than nNOS generates 
the most of the NO involved 
in LTP induction. 

A number of functions 
The 14-3-3 proteins, first iden- 
tified in brain extracts over 25 
years ago, are a highly conserved 
family of eukaryotic proteins 
whose wide range of expression 
is matched by an equally wide 
range of ascribed functions. 
Two reports shed light on the 
role of these multifunctional 
proteins in cellular signal trans- 
duction. Ford et al. (p. 533) show 
that 14-3-3 proteins in fission 
yeast are required for the DNA 
damage checkpoint, a critical 
feature of cell cycle control. 
Pallas et al. (p. 535) document a 
physical association between 
mammalian 14-3-3 proteins and 
a polyomavirus transforming 
protein previously found to as- 
sociate with proteins involved 
in cell proliferation. 

Drawing ahead 
The motor cortex has been hy- 
pothesized to direct movement 
by means of a distributed popu- 
lation code in which the firing 
rates of several neurons repre- 
sent a given motion. Schwartz 
(p. 540) made single-cell record- 
ings from hundreds of neurons 
in the proximal arm area of the 
motor cortex of rhesus monkeys 
that had been trained to draw 
smooth spirals. The activity in 
the cells only preceded the 
movement when the curvature 
of the spiral was tight-less than 
6 centimeters. In the straighter 
portions, the cells were active 
during or following the move- 
ment. Thus, only when the cur- 
vature of the movement exceeds 
a threshold value is the motor 
cortex likely to be causal ingen- 
erating the spiral hand motions. 
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The GeneAmp" 

EZ rTth RNA 

PCR Kit makes 

Systems and backed by our PCR Performance Guarantee. The 

integrated resources of our Applied Biosystems Division now 

give you access to the most comprehensive range of systems, 

technologies and support in PCR, nucleic acid synthesis, genetic 

fast and sensitive analysis and protein research 
CeneAmpEZrTth RNA fVR Kit. !bgetrpresent at 
~ p g  total cellular RNA except IL-la (+) con& With a PrOceSS The GeneAmp EZ rTth RNA PCR Kit. Remarkably sensitive 
 copies synthetic RNA), IL-la (9 control(Oeopies), that is =mark- RNA screening made remarkably simple. To order in the+u.&,+u,C 
HCV and HIVRNA (100 copier from phma). 

ably simple. call 1-800-327-3002. For PCR technicid support, ;..+"!. 
-2 + 

Now it's easy to-detect femtograms of any RNA-mRNA, tRNA 1-800-762-4001. For more information, call 1- 

or RNA viruses-from the most complex samples in hours. Our Outside the U.S., contact your local Perkin-Elmer 

optimized proms enables rTth DNA Pblymerase to act as both a 

reverse transcriptase and as a DNA polymerase. ? . - r 

~ o t h  activities take place in a one-tube, single-buffer system, ?rESKIN EL ME2 ..:. : -.. 
with only one set of reagent additions. And the kit is fully 

compatible with dUTP and AmpErase" UNG to prevent PCR 

carry-over contamination. 

The GeneAmp EZ rTth RNA PCR Kit for RNA screening com- 

Europe Welterstadt, Germany Tel:49-6150-101-0 Fax:49-6150-101-101 
Canada Mississauga, Canada Tel 800-668-6913 Fax 905-821-8246 
Japan Tokyo, Japan Tel: 81-4-7380-8500 Fax. 81-4-7380-8505 
Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223 
Australia Melbourne, Australia Tel: 61-3-212-8585 Fax: 61-3-212-8502 

Perkin-Elmer PCR reagents are developed and 
manufactured by  Roche Molecular Systems, lnc., @) 
Branchburg, New Jersey, U.S A. 

plements our other RNA PCR kits for cDNA construction or gene ~ e r k ~ n - ~ ~ m e r  Isa reg~steredtrademarkof ~ h e ~ e r k i n - ~ ~ m e r  ~ o r ~ o r a t l o n  GeneAmQ is 
a registered trademark and AmpErase 1s a trademark of Roche Molecular Systems, Inc. 

expression All are optimized on GeneAmp' PCR Instrument The GeneAmp PCR process is covered by the U.S. patents owned by Hoffmann-La Roche, 
Inc and F.Hoffmann-La Roche Ltd. 
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In 1998, the American Assodah for 
the Admmmed of Science (AAA!3) will 
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H Sheet, NW, Washington, DC 20005 
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Sensitive 
touch 
The disc-like adhesive ads on 
the hands and toes o f t  1 e tree 
frog enable this nimble creature 
to perform the most sensitive 
acrobatic maneuvers. From often 
perilous heights, the tree frog 
clings to the most delicate twigs 
as it leaps from branch to branch 
in pursuit of insect prey. 

The Boehringer Mannheim 
Genius'" System makes sensitive 
scientific procedures equally as 
swift and safe. In hours-not 
days-probes prepared with the 
Genius System can detect single 
copy genes in as little as 1 p g  of 
DNA in a genomic Southern blot, 
and are guaranteed to detect 
0.03 pg of DNA in a direct dot blot. 

Parallel human genomic Southern blots demonstrate 
the high sensitivity and low background provided by 
theGenius Systemlright. 12-min.exposurelcompared 
to probesprepared with"Plleft.3-day exposure). 

Like traditionalradioactive 
methods, the Genius System 
provides specific and reliable 
detection of target sequences. 

But unlike other nonradioactive 
methods, the Genius System uses 
a unique antibody-based protocol 
that minimizes background 
interference, maximizes 
the signal-to-noise ratio, and 
produces your results faster. 

Safety and sensitivity 
comb~ned 

Every time you make a 
Southern blot or dotlslot blot, 
screen a library or conduct an 
in situ hybridization with 
radioactive methods, you expose 
yourself and those around you to 
the risks of radiation. Every time 
you use the Genius System to 
perform these same procedures, 
you receive the assured safety 
that only nonradioactive products 
provide, along with guaranteed 
sensitivity and specificity. 

Sensitivity to your needs 
Boehringer Mannheim's 

user-training programs and 
technical support personnel 
can help make your conversion 
to nonradioactive DNA labeling 
and detection procedures 
smooth and trouble-free. Contact 
your Boehringer Mannheim 
representative or call 
1-800-262-4911 
(514-686-7141 in Canada). 
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