




The First Truly Inducible F-

mammalian Expression System I 
1nvitrogenls new Ecdysone-
Inducible Mammalian Expression 

Induction is specific+xhibiting no 
pleiotropic effects on mammalian 
cells-and dosedependent-allowing 
for thorough analysis of gene function 
through a full range of expression. 
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For transient transfection and induc- the Ecdysone System's tight control C O M P ~KIT. The Ecdysone-

tion, simply clone your gene of inter- and capacityfor high inducibility. Inducible Mammalian Expression 

est into pIND, then cotransfectit into System has every-thing you need to 

mammalian cells with the regulator get started, includihg vectori a posi-

vector, pVgRXFt Approximately six tive contro7;- wquen&&.g flrimers, 
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hours. For stable transfection, use cells stained with X-gal. 

dual selection with Zeocin" and 
G418. 
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Accekrate Your Resed with Bio-Rad'sFREEnaw vertical electruphomis tool. 

Introducing the hens sheReady Gel System Resowre Guide! 
This information-packedbook is a valuable resource designed to help you quickly 

achieve the best possible electrophoresisresults! It's an all-in-one 

reference for general electrophoresisprotocols and technical tips, 

and includes details on Bio-Rad's state-of-the-art electrophoresis 

products. In one convenient guide, you have everything you need 

to Accelerate Your Research! 

Bio-Rad has a long history of success in electrophoresis, offering FI-- PEADYG--
ELECTROPHORESIS 

both the innovative products and the experience necessary to make RESOURCE GUIDE 

this technique work for you. It's this expertise that makes the new Ready Gel System 

Resource Guide the definitive source of vertical electrophoresisinformation. To order 

your FREE copy, visit the Life Science Group's internet web site at 

or contact your local representative. You'll see better electrophoresisresults in no time! 
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Choosing a superspeed centrifuge is a 
decisionyou'll live with, you would hope, 
for many years. So be sure to consider 
long-term performance.A centrifuge . 
built for reliability without belts or a . 
vacuum system, will keep its like-new 
performance longer.And if it's a 
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SORVALL" superspeed, it will even 
perform better than new. 

That's because SORVALLcontinually 
develops innovative upgrades for new 
and installed centrifuges, such as 
SUPER-LITE"Aluminum Rotors that .-=-

allow faster acceleration and deceleration 
in high-speed runs. Plus, we introduced 
the versatiIe SH-3000 rotor with adapters 

I for applicationsfrom 132x 3 mL tubes 
to 4 x 750 mL bottles, and DRY-SPIW 
Leakproof Bottles in 250 mL and 500 mL -

sizes -all state-of-the-art advances that 

I
were, and are, compatiblewith SORVALL 
superspeeds made years ago. 

Call us today, and take a close look 
at SORVALL SuperspeedCentrifuges. 
Discover value that goes beyond 
performance, with forward thinking 
that's backward-compatible. 

SORVALL" 
C E N T R I F U G E S1 Expect more than performance. 
USA: (800) 522-7746 
France: (01) 69 18 7777 Germany: 6172/87-2544 
Italy: 02/25302372 UK: (01438) 342911 
All other Europe, Middle East, 
Africa: 44 (1438) 342900; 
Canada,Asia Pacific, 
Japan and LatinAmerica: 
(203) 270-2080 or contact your 
local SORVALL representative. 
Internet: hn~J/~~~.sonrall.comC 
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QlAGEN Uhpure DNA and SuperFect Reagent ... 

DNA purified with QIAGEN" Plasmid 
Kits is ideal for all applications from 
cloning to transfection. Kits are 
available for streamlined purification 
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edited by PHIL SZUROMI 

Blackbody chemistry 
Unimolecular decay is the most 
basic chemical reaction; a mole- 
cule A is activated and dissociates 
to form B and C. An early hy- 
pothesis was that, for a thermal 
reaction, blackbody radiation 
could energize the molecule, but 
it has been long accepted that A 
is actually energmd by collisions 
with another molecule M (the 
Lindemann-Wtiansen hypoth- 
esis). Dunbar and McMahon (p. 
194) review evidence from 
Fourier transform ion cyclotron 
resonance experiments which 
shows that for certain reactions, 
such as the dissociation of weak- 
ly bound clusters, the blackbody 
radiation field is the source of 
activation energy. The reaction 
conditions avoid collisions be- 
tween cluster species such as 
F(CH30H)3. Detailed kinetic 
modeline of such data can reveal 

u 

binding energies for the parent 
cluster ions. 

Frameshift mutations andneurodegeneration 
An unanticipated set of aberrant proteins in the neurodegenerating 
brains of Alzheimer's disease and Down syndrome patients has been 
discovered by van Leeuwen et al. (p. 242; see the cover and the news 
story by Vogel, p. 174). Proteins are produced that have a frameshift 
mutatim caused by the deletion of a dinucleotide from the encoding 
RNA. The so-called +1 proteins include a form of ubiquitin and a form 
of the j3-amyloid precwsor protein that were shown to accumulate in 
the neuritic plaques characteristic of these patients. A form of the ubiq- 
uitin protein was found in elderly control group patients. 

occur on a femtosecond time 
scale and have only recently 
become accessible to detailed 
experimental characterization. 
Ge et al. (p. 202; see the com- 
mentary by Hofer, p. 190) found 
that optical excitation at the 
alkane-silver interface first creates 
interfacial electrons that can 

More accepting 
Antibiotics such as erythromycin 
are synthesized by large multien- 
zyme complexes, the polyketide 
synthases. Variants of these 
antibiotics. which are useful in 
combating antibiotic resistance, 
could be produced if these en- 
zyme complexes could be induced 
to accept different substrates as 
starting materials. Marsden et al. 
(p. 199) show that by grafting the 
avermectin-producing polyketide 
synthase onto the first module of 
the erythromycin-producing en- 
zyme, a wide variety of erythro- 
mvcin derivatives could be ~ r o -  
ddced from different carboiylic 
acids. 

Trapping electrons 
The dynamics of charge carriers 
at or near interfaces (such as 
those between a metal and a 
dielectric) are complex and in- 
volve polarization and localiza- 
tion or delocalization of the 
charge carriers. Such processes 

freely move parallel to the inter- 
face. Within a few hundred fem- 
toseconds, they become trapped 
into a localized state, and within 
picoseconds they decay back into 
the metal. A theoretical descrip- 
tion analogous to electron trans- 
fer theory was applied successfully 
to these results. 

Photonic channeling 
Information transfer over net- 
works is plagued by a host of secu- 
rity problems. Quantum mechan- 
ics offers a possible solution; 
because of the special nature of 
quantum states, it is impossible 
for a third party to intercept and 
copy a quantum signal without 
the recipient knowing about it. 
Van Enk et al. (p. 205) desuibe a 
theoretical approach to imple- 
menting a quantum network for 
communicating through photons. 
Physical implementation of quan- 
tum information processing poses 

huge practical obstacles, but such 
theoretical efforts are adding fun- 
damentally to our understanding 
of information storage and error 
correction in quantum systems. 

Time strengthens 
all ruptures 

Fault zones, where earthquakes 
repeatedly occur, must strengthen 
themselves between events in 
order to build up enough stress to 
produce a new rupture. Li et al. 
(p. 217) monitored the recovery 
of the Johnson Valley fault zone, 
one of three faults ruptured in 
1992 by the magnitude 7.5 Lan- 
ders, California, earthquake, with 
two borehole explosions and an 
array of three-component seis- 
mometers. The velocities of the 
sound waves within the narrow 
zone of the fault increased from 
1994 to 1996 through a decrease 
in crack density of about 1 per- 
cent. These results provide a 
highly detailed observational 
study of the closing of mainly dry 
cracks along the Johnson Valley 
fault over a 2-year period that will 
help seismologists understand 
how fault zones regain their 
strength for the next rupture. 

Silicon and germanium 
nanotubes 

Although several varieties of car- 
bon and boron nitride nanotubes 
are now known, it has proven 
more difficult to readily synthe- 
size crystalline silicon and germa- 
nium in nanotube form. Morales 
and Lieber (p. 208) have com- 

b i d  vapor-liquid-solid synthesis 
methods used to make larger 
tubular structures with the laser- 
ablation methods of carbon nan- 
otube synthesis to produce nan- 
otubes of these semiconductors. 
This morphology may lead to 
improved materials for electronic 
and optical applications. 

Atmospheric 
NO source 

Nitric oxide (and other reactive 
nitrogen oxides) plays a key role 
in the stratospheric destruction of 
ozone. Most NO is thought to 
form from oxidation of N20. Zipf 
and Prasad (p. 211), however, 
present a series of experiments 
showing that significant amounts 
of NO may also form photochem- 
ically in the stratosphere from a 
reaction involving N2, 02, and 
the N2:02 dimer. In this reaction, 
the nitrogen-15/nitrogen-14 ratio 
in the resulting NO is very low 
and might be used as a tracer in 
the stratosphere. 

Atmospheric 
CO2 source 

The larne boreal forests of the 
 ort the; Hemisphere have gen- 
erally been thought to be one of 
the major sinks for C02 in the 
Earth's atmosphere. Using a vari- 
ety of measures, Goulden et al. (p. 
214) show that recent climate 
warming has at least locally 
increased emissions of C02 from 
the boreal forest such that it has 
acted as a carbon source. As a 
result of warming, thawing at 
high latitudes extended deeper 
into the soil. where decom~osi- 
tion released Old carbon burid in 
organic matter. 

Language locations 
One of the brain areas involved 
in language is the planum tempo- 
rale, notable for being larger on 

(Continued on page 151) 
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NOMINATIONS FOR THE 1999  
LOUIS-JEANTET PRIZE FOR MEDICINE  

Nominations are being sought for the 1999 Louis-Jeantet Prize for medicine. One to three 
prizes will be awarded. They will amount to a maximum of 2 million Swiss Francs 
(approximately 1.4 million US Dollars) in 1999. These prizes will provide substantial funds for 
the support of biomedical research projects (fundamental or clinical) of the highest quality. 
Candidacies in clinical research are strongly encouraged. 

Candidates (either individuals or research groups) must be nominated by scientists, 
physicians or institutions having detailed knowledge of the candidates' research. The 
Louis-Jeantet Prize for medicine is not intended to honour past accomplishments but to 
help and encourage the winners' continued research activity. Candidates shortlisted for the 
final selection will therefore be asked to provide a research project to which the financial 
support of the Prize could give decisive impetus. 

The winners of the ten previous Louis-Jeantet Prizes for medicine have been Roberto 
Poljak, Walter Schaffner and Greg Winter in 1989, Nicole Le Douarin, Harald Von 
Boehmer and Gottfried Schatz in 1990, Pierre Chambon, Frank Grosveld and Hugh 
Pelham in 1991, Paul Nurse, Christiane Nusslein-Volhard and Alain Townsend in 
1992, Jean-Pierre Changeux, Richard Henderson and Kurt Wuthrich in 1993, Thierry 
Boon, Jan Holmgren and Philippe Sansonetti in 1994, Dirk Bootsma and Jan 
Hoeijmakers, Peter Goodfellow and Robin Lovell-Badge, and Peter Gruss in 1995, 
Bjorn Dahlback, Ulrich Laemmli and Nigel Unwin in 1996, Philip Cohen, Kim 
Nasmyth and Richard Peto in 1997, Denis Duboule, Walter Keller and Ronald Laskey 
in 1998. 
The following general points should be noted: 

1. The Prize is intended for researchers working in European countries, members of the 
Council of Europe. The candidates need not, however, be themselves nationals of any 
of these countries. 

2. Applications must be submitted, confidentially, on the official forms only. These are 
obtainable from: 

The Secretary of the Science Committee  
The Louis-Jeantet Foundation for medicine  
P.O. Box 277  
CH-1211 GENEVA 17  
Switzerland  

Further information will be sent with the nomination form. 

3. The deadline for applications is February 15, 1998. 

The name(s) of the winner(s) of the 1999 Louis-Jeantet Prize for medicine will be 
announced in January 1999. The Prize Ceremony will take place in Geneva (Switzerland) 
in April 1999. 
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(Continued from page 149) 

the left side than the right in 
humans and for being evenly 
sized in the brains of other pri- 
mates. Gannon et al. (p. 220) 
now present quantitative mor- 
phological evidence of a similar 
asymmetry of the planum tempo- 
rale in chimpanzees and discuss 
how this finding relates to the 
known predominance of the left 
hemisphere for language func- 
tions in the human. 

Receptors that 
make scents 

Several years ago, a family of 
putative odorant receptors was 
identified, but direct evidence 
that these receptors really were 
mammalian odorant receptors has 
been lacking. Zhao et al. (p. 237; 
see the commentary by Reed, p. 
193) now provide such evidence 
by showing that the expression of 
particular putative receptors in a 
rat's nose increased the respon- 
siveness of the rat's olfactory neu- 
rons to specific odors. 

AM and FM 
calcium signals 

Intracellular calcium concentra- 
tions ([Ca2+],) are tightly con- 
trolled and are a critical reeulator 
of cell function. Not onG does 
the overall [Cat+], change in 
response to various stimuli, but 
oscillations in [Ca2+], occur that 
can vary in frequency, amplitude, 
duration, or number. Most atten- 
tion has been focused on the 
amplitude of changes in [Ca2+Ii, 
partly because no mechanism 
was known to detect or decode 
changes in frequency. De Kon- 
inck and Schulman (p. 227; see 
the commentary by Putney, p. 
191) now show that in vitro, a 
single enzyme, the W+/calrnod- 
ulin-dependent protein kinase I1 
(CaM kinase 11). can remnd to . . 
changes in frequency of Ca2+ 
oscillations with changes in its 
autonomous (Ca2+-independent) 

activity. Modulation of the re- 
sponse of CaM kinase I1 by the 
amplitude and duration of the 
oscillations indicate that fine tun- 
ing of the kinase's activity may 
occur as it participates in control 
of diverse cellular activities. 

Slowing their search 
Young neurons, as they search 
and form their mature connec- 
tions. extend more dendrites than 
do more mature neurons that al- 
ready have connections in place. 
As neurons mature in the Xeno- 
pus optic tectum, the rate at 
which they extend new dendntes 
slows down. Wu and Cline (p. 
222) showed that this change in 

cellular activity correlates with an 
onset of expression of a-calcium- 
calmodulindependent kinase I1 
(CaMKII). By over- or underex- 
pressing CaMKII activity, they 
were able to diminish or enhance 
the rate of dendrite extension, 
respectively. 

A near-death 
experience 

Caspases are protease known for 
their role in killing a cell from the 
inside out. However, caspase acti- 
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vation does not inevitably lead to 
cell death. McCall and Steller (p. 
230) found that during oogenesis 
in fruit flies, the DCP-1 caspase 
was crucial for oocyte develop- 
ment. Normally, the oocyte is fed 
cytoplasm from the surrounding 
nurse cells, which eventually die. 
' I h i s p r o c e s s O f ' ' ~ ~ ~ ~  
ing" relies on the activation of 
caspases in the nurse cell cyto- 
~lasm to initiate cvtoskeletal and 
kuclear changes. fhese activated 
caspases are probably transported 
along with other cytoplasmic pro- 
teins from the nurse cells into the 
oocyte, and yet the oocyte not 
only does not die but actually re- 
quires this step for maturation. 
Thus, the effector end of the 
death pathway can be usurped for 
what is a related, but quite dis- 
tinct, function. 

NO control via 
nitrosylation 

Controlled release of calcium from 
intracellular stores is the primary 
regulatory mechanism governing 

the force of contraction of cardi- 
ac muscle cells. Such calcium 
release occurs through channels 
on the sarcoplasmic reticulum 
that are known as ryanodine 
receptors. Xu et al. (p. 234) have 
explored the molecular mecha- 
nism by which nitric oxide, 
which is generated in stimulated 
cardiac cells, might influence 
such a control mechanism. They 
found that the effects of NO were 
not the result of a general change 
in redox potential. Rather, NO 
appeared to cause specific cova- 
lent modification by S-nitrosyla- 
tion of certain thiol groups on 
the ryanodine receptor. These 
increases in S-nitrosylation led to 
increased opening of the chan- 
nel. Such nitrosylation had a dis- 
tinct effect from that of oxida- 
tion of thiols to disulfides. Thus, 
NO and related compounds may 
regulate the calcium release 
channel through patticular chem- 
ical modifications that allow 
specific control of various chan- 
nel functions rather than through 
a general change in cell redox 
potential. 

Technical Comment Summaries 

Paleosols and Devonian Forests 
The Rosemary pedotype is a soil profile from Victoria Land, 
Antarctica. G. J. Retallack described (Reports, 25 Apr., p. 583) this 
"geologically most ancient paleosol thought to have supported well- 
drained forest" and evaluated "its importance withii the context of 
other Paleozoic paleosols." 

D. Dahms et al. "question the horizon designations, the interpreta- 
tions of the profile descriptions and data, and the inference that these 
horizons characteristics are diagnostic of soils developed beneath a 
Devonian forest." 

In response, Retallack provides more details about "the soil texture 
and chemical data" and the "graphical notation" used in the report. He 
refers to more lengthy studies of such paleosols and hopes "for contin- 
ued testing of this simple yet important" site. 

The full text of these comments can be seen at www.sciencemag. 
orglcgilcontendfulV279/5348/15 la 

Nudeotide Sequence: Correction 
D. Mathis and C. Benoist state that, in their report of 31 January 1997 
(N. Nakano et al., p. 678), there were several mistakes in the 
nucleotide sequence shown in figure 5 (p. 682). These mistakes were 
the result of clerical error and do not alter the substance of the report 
or its conclusions. The correct f i can be seen at www.sciencemag. 
orglcgi/contendfu11/279/5348/15 1 b 
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Call us idealistic, but we think your next 
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ed yield, melting temperature and MW. 

Of course, selection is important, too. 
So if your taste in oligos goes beyond plain 
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our "standard flavors" include 6-FAM, HEX, 
TET, biotin, phosphorylation, fluorescein, 
amine labeling, Texas red and rhodamine. 
And if you're looking for S-oligos, 96-well 
plates, or even whole genes, look no further. 

24-hour shipment? Routine for standard 
primers. Easy e-mail, web or fax ordering? 
Whichever you prefer. Knowledgeable, friendly 
tech support? Included free with every oligo. 

Want to share the vision? Call today to 

discuss your DNA requirements, and we'll send 
you a free poster. For a really transcendental 
experience, let us handle your next order. 

DNA micrographs are courtesy of Michael W 
Davidson, director of the Optical Microscopy 
Division of the National High Magnetic Field 
Laboratow a joint venture of The Uorida State 
Universitv. the University of Uorida, and Los 
Alamos National Laboratory. 
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mziihh3m-& Sy~eemss The Gene Discovery Array can also be used for 
now oMars&st Igene finding with probes made from large 
e 8 X p - W  aWmY carp genomic clones. Find genes in large genomic 
the m e w e d  msommse regions as part of a positional cloning program. 
tor grmetk rem%aM-

Ex~erimentsare done with simple =PPP labeling 
Discover active and - Iand hybridization 
inactive genes in a techniques. Detection 
specific RNA sample and analysis using 

Quickly identify new gene phosphorimaging will 

targets for future analysis allow for easy 
identification of the 

We have arrayed 18,394 
unique human genes from 
the I.M.A.G.E Consortium 
(Ilnl)' cDNA Libraries on a single membrane! 

These filters can be used to study gene expression, 
in parallel, for up to 20%of the genes in the human provided for the 
genome. Probes made from mRNA or cDNA 
libraries can be hybridized for expression profiling. 

G e ~ ) o r n ~ y s t e m s l n c ~  
4633 WorM ParkwayCkfe 
St. Louis, Missouri B3734-3115 

Voice: 800. 430. 0030 or 3'14.427. 3222 

FAX: 374. 427. 3324 Genome systems rs an equal opportunrty empiover 

- ' ' L  ,email: gdaegenomesysrems.com 

World Wide Web: 
http;//vwwv,genomesysterns.com 

France: Appel gratuit, 0590. 27 04 
Germany: Rufen sie urrs an zum ortstarif, 073 

UK:Call us free on, 0800. 89. 3733 Circle No. 
"&&&&&, . t.-* ~k&$&-z.".J* . 2. . 



Understandinn 

storms, even severe droughts. 

Techno 2100: The Cuftin~Edge 
Technoloov Reoort has token on a new 

TECHNO 2100: 
lust 20 short years ago, knowledge of 
EL NIRO wos primarily limited to scien-
tists and meterologists. Today, anyone 
who has access to newspapers and 
magazines can read in great detail 
about the widespread impact of this 
ocean-atmosphere phenomenon. 
EL N I ~ Ohas been known to be the 
catalyst for hurricanes, tropic01 

assignmiit: GLOBALEFFEC~S OF THE 
WINDS OF CHANGE - UNDERSTANDING 
EL NIi0. Featuring expert information 
from renowned EL NlNO researcher 
Dr. Michael GIantz, of the Notional 
Center for Atmospheric Research in 
Boulder, CO, this 3bminute television 
program will answer many of the 
most frequently osked questions about 
EL NINO. 

1 O What is it and how is i t  formed? 

I 0 How does modern day science 
contribute to o better understandina 
of this phenomenon? 

This progrom is produced by the owardwinning 
Information Television Network in conjunction 
with NASA. 

Circle No. 19 on Readers' Service Card 
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EUKARYOTIC EXPRESSION 

&say Reagent I 
1 W E L L  

"REFLY 
t 2 A S S A Y S  - .  

(DLRI') ' el&&&$: DLRTM Assay 
A = Y s y s t e m q m  the -IEp of kbripatible with many luminorneters. _ ' 
the fire@ ludferase assay an V  or optimal ~ R T Y  my p e r f o m  ' 1.: , 

and effident data colledion, look for 

-, ** ' J  7<2"$~Z:"y.. 7 

$Z&*&. 

1 Sewice Card not included. 
Glo is a trademark of Promeaa Comoratim and is reaistered viilh the U.S. Patent and Trademark Onice. 

Circle No. 22 on F 
x~ferass DLR and ~ ~ ~ e a d i a r e  trademarks of prnfniga Corporalim 
9 Pat Nos 5 283 179 5 641 6dl and 5 650 289 have bean l w e d  to Promepa Corporallon for a firsfly luclsras¶ assay 
)mod which allords orsator lhoM oulDLl mth ~ m r w e d  bnetla as mm~ared to the mnventlona asJay 

" The cDNAencodlng l>derase h m  ~enllla r s n i k s  is mvered by U.S. Pat. No 5,292,558 assigned to the Un~emny of Geongia 
Research Foundation and wbllcensed horn SeaLne Sdences. Inc.. Norcross GA. 
Patent pending. 
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