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,"...., ,,Thenew TopCounP NXT meets the increasing demands of microsample .<! - analysis with easy setup and data management, plus improved sensitivity 
' s . 8 '  . *  
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<andaccuracy. 

'b New Windows@NT-based software with a built-in database breaks 
;r .. .': the information bottleneck. 
* i  1 

' 4 
-% New High Efficiency Count Mode (HEW)and flotation assay methods 

handle your most difficult SPA and HashPlatemassays. 

unprecedented speed, TopCount NXT measures up to 12 samples 
imultaneously and features a 40plate capacity stacker. The result? 

Topcount NXT processes 50,000 samples per day with LucLitem, 
Packard's luminescence assay for reporter gene expression. 

Over 500,000,000 Samples...And Counting! 
Proven for over six years and in over 1,000 installations, TopCount 
processes scintillation and luminescence samples faster aind more accurately 
lhan any other microplate system. Why? 

Only Topcount, with its unique temperature controlled counting chamber, 
actually delivers consistent results from sample to sample, assay to assay. 

Only TopCount, with its patented crosstalk-free measurement design, 
delivers high sensitivity for both scintillation assays and Packard's unique 
Constant-Quantam glow luminescence chemistries. 

Contact Packard today for more information on the TopCount NXT! 
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InducibleThe Firstbsy~Trulu 
ssion Systmmalian expre 

1nvitrogents new Ecdysone 
Specificity and ControlInducible Mamqalian Expression 

System is the a t  system to offer 
truly low basal &pression and high 
ibducibility. *d on g naturally 
e ~ l v e deukaryoticregulbrYmeck 
&sm that trigg*-*. 
process z? insects, 
siveness transfers ideally into mam-

- malian systems (1).This system is 
entirely unique. It does not 
prokaryotic operator sites 

makes the Ecdysone System ex-
tremely efsicent and easy to use. 

Induction is s p e d I c 4 b i t i n g  no 
pleiotropic effects on mammalian 
cells-and dose-dependent-allowing 
for thorough analysis of gene function 
through a full range of expression. 

L Tightly Regulated . 1 
The slides below show a simple col- Doee-dependent$@n&oaiidsse Induction. 

293 ceUs stably hansfectedwith pVgRXR and pIND/hcZ 
treatedwith increasingamounts of muristemneA Equal 
amounts of isolated proteinwere separatedby SDSPAGE, 
blotted and detectedby antibodyand chemiluminescence. 

orirnetric assay of 293 cells cotrans-
fected with pVgRXR and pIND/lacZ 
before and after muristerone treat-
ment. This example vividly illustrates 
the Ecdysone System's tight control 
and capacityfor high inducibiity. 

For transient transfection and induc-
tion, simply clone your gene of inter-
est into pIND, then cotransfectit into 
mammalian cells with the regulator 
vector, pVgFXR. Approximately six 
hours later, treat the transfected cells 
with the ecdysone analog, muris-
terone A and begin analysis. 
Depending on the sensitivity of the 
assay, you can begin detecting 
induced expression in as little as two 
hours. For stable transfection, use 
dual selection with Zeocinm and 
G418. 

COMPLETE KIT. The Ecdysone-
Inducible Mammalian Expqession 
System has everything you need to 
get started, including vedors, a posi-
tive control; sequencing primers, 
Zeocin" antibiotic,and muristeroneA. 
Stabree l l  lines expressing the regu-
lator 0,VgRXR) arealso amiable. &il 
Invitrogen or visit our web site to 
learn more about the Ecdysone 
Inducible ~a-alian Expression 
System. 

Uninduced and induced transientlytransfected293 
cells stained with X-gal. 
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edited by PHIL SZUROMI 

Molecular memory 
Molecules or molecular assem- 
blies may be used as single bits of 
information if they can be 
switched between different states 
in a highly controlled manner 
and the system has a different 

optical or magnetic response in 
the two states. Kahn and Mar- 
tinez (p. 44) review how com- 
pounds can be designed that  
exhibit a cooperative transition 
between a low-spin and high-spin 
electronic state. The compounds 
are polymerized chains of or- 
ganometallic clusters; cooperative 
interactions between units in the 
chain enhance the response com- 
pared to separate cluster com- 
pounds. The transition tempera- 
tures can be tuned by changing 
compositions. These spin-transi- 
tion polymers may have applica- 
tions as temperature sensors, ele- 
ments of displays and in informa- 
tion storage and retrieval. 

Imaging with polymers 
Photorefractive materials change 
their refractive index upon irradi- 
ation with light of an appropriate 
wavelength and can be used, for 
example, to record information 
optically in three dimensions. 

Mysterious sources and sinks 
The hydrogen radicals O H  and H 0 2  are crucial oxidants in atmaspher- 
ic chemistry throughout the troposphere. However, their relatively low 
concentrations make direct atmospheric measurements quite difficult. 
Wennberg et al. (p. 49) have performed aircraft measurements of a 
range of compounds, including O H  and H02, in the upper tropo- 
sphere. Detailed modeling studies show that all of the known sources 
and sinks cannot account for the measurements and that additional 
sources must be present. The results also affect the ozone chemistry of 
the upper troposphere: The production rate of ozone is faster than pre- 
viously assumed in this region of the troposphere, and input of NO (for 
example, by air travel) will have a greater effect on ozone concentra- 
tions than expected. 

Infrared photorefractive polymers 
are particularly desirable for med- 
ical imaging applications. Kip- 
pelen et al. (p. 54; see the news 
story by Service, p. 33) followed 
recently proposed design guide- 
lines and synthesized and char- 
acterized a molecule that is pho- 
torefractive in the near infrared. 
The overall performance of the 
material allows imaging through 
scattering media a t  a wave- 
length compatible with biologi- 
cal tissues. 

Polar films 
Ultrathin molecular layers with 
stable polar order have potential 
application in electric and elec- 
tro-optical devices, but obtaining 
large persistent polarization (or- 
ientation of di~oles) can be dif- . , 

ficult to achieve. Jaworek et al. 
(D. 57) measured the electro- .. , 

mechanical properties of a poly- 
mer film formed bv helical ~ o l v -  . , 

glutamates grafted to a flat alu- 
minum surface. Ultrathin poly- 
peptide layers with large persis- 
tent polarization were formed, 
without the need for subsequent 
poling. The films can be grown 
directly on a variety of electrodes 
and flexible substrates. 

A stable, magnetic 
core 

Earth's magnetic field is assumed 
to be controlled by the motions 
of the fluid, iron-rich outer core, 

but numerical simulations also 
indicate that the solid, iron-rich 
inner core is conductively cou- 
pled to the outer core and helps 
to maintain a stable field. Gilder 
and Glen (p. 72) determined the 
magnetic properties of hexagonal 
closed-packed iron for pressures 
up to 16.9 gigapascals and tem- 
peratures up to 260' Celsius. If 
these properties can be extrapo- 
lated to the higher pressures and 
temperatures of the inner core, 
then their work suggests that the 
inner core iron mav be Daramae- , . 
netic. This property would keep 
the magnetic field from reversing 
because of short-term fluctua- 
tions in the outer core, thus pro- 
viding a needed stabilizing 
mechanism. 

Extended conse- 
quences 

The Basin and Range province of 
the western United States is a key 
area for studying extension of 
Earth's crust. During the last 50 
million years, the crust here 
extended laterally in some cases 
by more than 100 percent. 
Extension in many places was 
along enigmatic low-angle nor- 
mal faults and was associated with 
volcanic activity. Cans  and 
Bohrson (p. 66) show paradoxi- 
cally that volcanic activity waned 
abruptly in several areas when the 
most rapid extension began, 
rather than being facilitated by 
the extension. Morrison and 
Anderson (p. 63) show in one 

area, the Whipple Mountains, 
that  the faulting may have 
allowed an influx of cool surface 
waters that refrigerated the top of 
the lower crust below the fault. 

Mantle mountain 
building 

The coupling of tectonic plate 
movements to convective circu- 
lation in the mantle is difficult to 
correlate directly in many regions. 
Silver et al. (p. 60), through a 
detailed studv of surface deforma- 
tion and a model of plate veloci- 
ties triggered by mantle flow, 
have correlated the movements 
of the  South American and 
African plates with an anom- 
alous mantle upwelling. The  
changes in plate velocities trig- 
gered by this coupled motion 
helps to explain the development 
of the Andean and the Alpine- 
Himalayan mountain belt sys- 
tems around 30 million years ago. 

Migrating planets 
The recent discoveries of Jupiter- 
mass planets orbiting close to 
their central stars in other solar 
systems creates a problem of how 
these gas giants got so close to the 
central star, given that there is no 
known formation method that 
would allow such extrasolar plan- 
ets to initially form there. Murray 
et al. (p. 69) suggest that a giant 
planet forms in the outer part of 
its system and then migrates 
toward the star. The planet is 
pushed toward the star through 
instabilities created by planetesi- 
mals that linger in the disk after 
most of the gas has been con- 
sumed in planet formation. 

Salted atmosphere 
Halogen atoms (such as chlorine 
and bromine) could be an impor- 
tant  reactant in the  Earth's 
atmosphere and greatly affect tro- 

(continued on page 9) 

www.sciencemag.org SCIENCE VOL. 279 2 JANUARY 1998 



Pharmaceutical Screening 

Assay Development 
Service 

=TEST 0F Brilliance 
I 

n 
- nly one of these little piggies is headed to market. 

It's a difference so subtle you could miss it at first pass. 
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Ifyou're not screening with ultrasensitive luminescentassays from Tropix, you could be 
missing critical data. 1 
The experts at Tropix work with you to design tests of brilliance: assays perfectly 
suited to the parameters of your research and the realities of HTS. Of course, Tropix 
pioneered chemiluminescence-the most sensitive detection method available. 

Bank on it.Delegating your assay development to Tropix can significantly 
reduce capital expenditures, discovery timelines, human resource costs and 
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pospheric ozone levels, but the 
rate and processes of formation of 
chlorine gas from sea salt, the 
most likely global source of halo- 
gen atoms, have been uncertain. 
Oum et al. (p. 74) show that C4 
can be generated by photolysis of 
ozone in the presence of sea salt. 
These results suggest that there is 
a likely important marine source 
of chlorine. 

Selenium in a viral 
protein 

The poxvirus molluscum conta- 
giosum causes both skin cancers 
in children and opportunistic 
infections in individuals with 
AIDS. The virus itself is diffi- 
cult to studv because it does not 

Strauss, p. 32) describe a com- 
pound that acts as a potent anal- 
g e s i c ~ u i v a l e n t  to m o r p h i n e  
in several independent animal 
models of pain, but appears to 
lack the tendency to cause depen- 
dency or withdrawal. 

Ignores 
the guide 

If chemoattractive signals tell 
developing axons to extend to- 
ward the embrvonic midline. how 

replicate in tissue culture and 
only minimally in animal mod- 
els. Shisler et al. (p. 102; see the 
commentary by McFadden, p. 40) 
found an open reading frame in 
the virus that encodes a seleno- 
cysteine insertion sequence that 
allows translation of a selenium- 
containing protein, glutathione 
peroxidase. Neither selenopro- 
teins nor this type of translational 
control had been seen previously 
in a virus. When the selenopra 
tein was transfected into human 
keratinocytes, it was able to pro- 
tect them from the cytotoxic 
effects of ultraviolet irradiation 
and hydrogen peroxide. The viral 
glutathione peroxidase may pro- 
tect infected cells from oxidative 
stresses induced by the  host 
immune system during inflamma- 
tory responses. 

Potent, nonaddictive 
analgesic 

Analgesics such as morphine can 
suppress severe pain, but they also 
cause serious side effects, includ- 
ing dependence and withdrawal 
symptoms, that often limit the 
number of situations in which 
they are used clinically. Bannon 
et al. (p. 77; see the news story by 

the midline and depart for the 
other side? ~hirasaki  et  a l .  (p. 
105) show that axons destined to 
cross the vertebrate spinal floor 
plate lose sensitivity to the 
chemoattractant once they reach 
the cells of the floor plate. Ax- 
onal navigation through a com- 
plex route may require a series 
of regulated changes in sensitiv- 
ity to various signals. 

In our 
wildest dreams 

Many people have experienced 
dreaming during the rapid eye 
movement (REM) phases of 
sleep. Braun et a l .  (p. 91 ) have 
conducted a functional imaging 

study to  examine patterns of 
activity in the visual processing 
pathways during REM sleep. 
They find that while the earliest 
stages (striate cortex) and highest 
processing centers (prefrontal 
cortex) are quiescent, the inter- 
mediate extrastriate areas and 
limbic system are active, consis- 
tent with the common emotion- 
ality of dreams. 

In the beginning 
Analyses in yeast have offered 
great insight into the specific 
molecular interactions that lead 
to chromosomal DNA replica- 
tion. Bielinsky and Gerbi (p. 95) 
have now precisely mapped the 
start sites from which DNA repli- 
cation begins at the yeast ARSJ 
origin. Through the use of repli- 
cation initiation point mapping, 
they identify the  location at  
which continuous and discontin- 
uous DNA replication meet. 
The location is adjacent to the 
binding site for the origin recog- 
nition complex. 

Tuberculosis drug 
target 

Isoniazid (isonicotinic acid hy- 
drazide) is the most commonly 
used drug against Mycobactmiurn 
~ c u l o s i s .  An activated form of 

this drug inhibits its target, InhA, 
an  enoyl-acyl carrier protein 
reductase that uses nicotinamide 
adenine dinucleotide (NADH) as 
a cofactor. Rozwarski et al. (p. 98) 
performed mass spectrometric 
and crystallographic studies 
which show that the activated 
form of the  drug covalently 
attaches to the nicotinamide ring 
of the  NADH bound in the  
active site of the enzyme. These 
studies may allow the develop- 
ment of drugs that bypass activa- 
tion by a catalase-peroxidase 
(KatG) that has been implicated 
in drug resistance. 

Color test for 
transcription 

Real-time visual detection of 
transcription in single mammal- 
ians transfected with a bacterial 
TEM-1 p-lactamase gene has 
been performed by Zlokamik et 
a l .  (p. 84; see the cover), who 
designed a cell-permeable sub- 
strate that, when cleaved by the 
p-lactamase, changes its fluores- 
cence from blue to green. The 
high sensitivity of the system, 
which requires expression of less 
than 100 molecules of p-lacta- 
mase to produce a shift in color 
detectable by eye, should allow 
the study of expression of en- 
dogenous genes with unmod- 
ified promoters. 

Technical Comment Summaries 

Polar Wander and the Cambrian 
J. F. Kirschvink et al. proposed (Reports, 25 July, p. 541) that key conti- 
nental movements durine the Cambrian "were driven bv an inter- 
change event in Earth's miment of inertia tensor," that is, b; true polar 
wander (TPW). 

T. H. Torsvik et al. state that, although the TPW idea is "intriguing," 
an analysis of a "more complete data set" (derived from geomagnetic 
samples from several studies) is consistent with "conventional plate 
tectonic systematics." 

In response, Kirschvink and co-wo'rkers (Evans et al.) state that their 
conclusion is based on "a more reliable subset of the data" and note 
that the TPW hypothesis neatly explains many features of the Early 
Cambrian geologic record. 

For the full text of these technical comments see: 
www.sciencemag.orglmnten~ /279/5347/9a 
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The technique of bioremediation uses living 
o r g a n i s m j u s ~ a l l ~  bacteria and fungi-to 
remove pollutants from soil and water with 
minimal disturbance to these environments. 
This approach. which is potentially more cost- 
effective than traditional techniques such as 
incineration of soils and carbon filtration of 

This book presents the results of a forty-year 
international program to establish a precise 
definition for the most important boundary 
in geologic time-the beginning of the 
modern age of glacial climates. 

a measi 
World and Regional Ceoloo Series 9 
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wherea 
. I ,  ,- water, requires an understanding of how 

organisms transform chemicals, how they 
survive in polluted environments, and how 
they can be used in the field. 
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Paleoecological evidence, presented in this 
book, shows that evolutionary processes 
visible in ecological time cannot be used to Mathematica 3.0 
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predict macroevolutionary trends, contrary 
to Darwin's original thesis. The author 
discusses how climatic oscillations on 
ice-age timescales are paced by variations 
in the Earth's orbit. and have thus been "Neu~rorners to the Mathematica system will 
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Stare-space methods form the basis of mod- 
ern control theory. This textbook is devoted 
to a descri~tion of these methods in the 
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Second Edition 
James N. Thompson, Jr., 
Jenna J. Hellack, Gerald Braver, 
and David S. Durica In this book the authors illustrate the basic 

Here, for rhc first rime in a single volume, 
are all the ideas and techniques developed in 
the past two decades concerning the manip- 
ulation of pollen and pollen tubes in plant 
breeding and biotechnology. This book pre- 
sents an overview of pollen biology and 

physics and materials science of conjugated 
polymers and their interfaces, particularly, 
but not exclusively, as applied to polymer- 
based light emirring diodes. 
1996 168 pp. 
47206-7 Hardback $52.95 

This text provides guided instruction for the 
analysis and interpretation of genetic princi- 
ples and problem solving. 

':..this is a clear[v-written and well-organizpd 
book. which does an unassurnine but imoor- 
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