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Extra contrast methods 
for images of distinction 

Approved, yet 
excitingly new 
Always likely t o  improve 
even i t s  most tried-and- 
approved products, Carl Zeiss 
has now upgraded its in- 
verted microscopes. The three 
new models Axiovert 5 100, 
Axiovert 135 and Axiovert 
135 M feature added advan- 
tages that will convince the 
most fastidious user. 

Plenty of pluses 
New condenser concept for all 
contrasting methods, including 
variable relief. 5100 model 
with Optovar turret for 
secondary magnifications 
without objective change. 
Lateral TV camera port, 
interchangeable mirror/color 
splitter, variable brightness 
control with AttoArcTM fluore- 
scence illuminator, and so on. .. 

Performance 
packages 
If you want t o  know 
more about Axiovert 
5 100, Axiovert 135 
and Axiovert 135 M, 
ask for detailed infor- 
mation now. These new 
inverted microscopes 
offer powerful perfor- 
mance packages more 
than worth asking for. 
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'A project that rcsed to take weeks can now 
completed in a matter of days? 

The ABI PRISM@ 7700 
system is for real. 
There's no doubt about it. Real-tim 

PCR with the ABI PRISM. 7700 system m, intra-assay CVs were 

worldwide recognition. And it's easy to 

When it comes to gene expression, the AB 

R 
target was linear over six logs.' 

7700 system offers red advantages over conv :the @I PIUSM 7700 system is a com- 

tional PCR methods! 

Take speed and accuracy. With real-time 

quantitative PCR, there's no post-PCR processing. 

So risk of contamination is minimal, and sample 

throughput is increased dramatically. It takes only 

about 3.5 hours to analyze 96 reactions! 

Then there's precision. In a recent study using 
1 Hcid, Chnsuao A.. a 11 1996 Real Tune M u t a t R c  PCR Genome Recard 

6 .  986-994. fmm Molcculnr E o d m o l o g y  
2 Clbwo, Ursula E M . er a1 1996 A Novel H e l b d  lor Real Time @anntativc RT-PCR 

Onornc Rerearch 6- 995-1001 

plete solution. Each component in the system has 

been optimized to streamline assay development and 

ensure that you get the best possible results. 

So if you're looking for the best in quantitative 

PCR, get the red thing-the ABI PRISM 7700 Sequence 

Detection System. To request more information, call 

1-800-345-5224. Outside the U.S. and Canada, contact 

your local PE Applied Biosystems sales representative, 

or visit our web site at www.perkin-elmer.com/ab. 

?€ Applied Biosystems 
Eumpo tanpen Gemny Tel 49 1016103 708 301 Fax 49 (0)6103 708 310 Jaw Tokyo Jawn Tel IW7) 380-8500 Fax (047) 3808505 Mia Amma Mexico Ckly Mexcca let 52-5-651-7077 Fax 52-5-5936223 Acstnli8 Melbourne M i l a  Iel 1 8M 033 747 Fax 61 3 9212 8502 
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edited by BROOKS HANSON 

Brightly polarized 
Liquid crystal displays rely on 
polarizers to block or transmit 
light, but these polarizers absorb 
light and reduce efficiency. 
Weder et al. (p. 835) describe 
organic luminescent materials 
that can act as polarizers when 
~roduced as oriented thin films 

behavior would prevail. Diau et 
al. (p. 847; see the commentary 
by Oref, p. 820) show experimen- 
tally that nonstatistical behavior 
can be observed even for reac- 
tions with available energies as 
high as 120 kilocalories per mole. 
The rate coefficients for the ra~id 

Animal origins 
Animals have been thought to first appear in the Vendian, about 565 
million years ago, immediately before the Cambrian explosion, 
although the relation of these early forms to later Cambrian fossils and 
extant fauna has not been clear. Some molecular studies have also sue- - 
gested that animals evolved earlier, although clear fossil evidence has 
been lacking. Li et al. (p. 879; see the news story by Kerr, p. 803) now 
describe fossils from the Doushantuo Formation in South China, dated 
to about 580 million years ago, that appear to be minute sponges, the 
most primitive metazoans. Internal cellular structures are preserved, in 
large part as the result of phosphate alteration. These fossils would 
then extend the origin of early metazoans to at least about 40 to 50 
million years before the Cambrian explosion. 

photodissociation of carbon mon- 
oxide from cyclic ketones deviate 
from ergodic behavior by at least 
two orders of magnitude. These 
results indicate that redistribution 

and also generate bright colors. 
Display configurations based on 
these materials also exhibit wider 
viewing angles. 

of energy is slow compared to dis- 
sociation and that selectivity in 
femtosecond activation of reac- 
tions may be achieved even at Out of the blue 

Combinatorial approaches to 
materials synthesis, such as ad- 
justing the doping of luminescent 

two red supergiants, Betelgeuse 
and Antares (the rival to Mars, 
Ares). Although these stars are 
cooler than our sun and may con- 
tain hot water, some of these 
absorptions had been misidenti- 
fied in previous work. In addition 
the recognition of water allows 
the temperature of the star's chro- 
mosphere to be estimated in order 
to understand how these stars 
cool. 

the origin of water on Earth, and 
in comets it is for tracing the dis- 
tribution of mass after the bie 

high reaction energies. 
n 

bang. Comet Hale-Bopp, as a 
result of its laree size and relative- 

Peptide sensors 
Small molecules that selectively 
bind tripeptides have been in- 
corporated into sensors. Chen et 
al. (p. 851) show that different 
amide-linked adducts of macro- 
cyclic tetraamides can be at- 
tached to beads and visibly fluo- 
resce in the presence of their cog- 
nate peptide in chloroform solu- 
tion. 

- 
ly close approach to Earth in 
1997, has been studied in detail. 
Meier et al. (p. 842) used the 
James Clerk Maxwell Telescope 
on Mauna Kea, Hawaii, to obtain 
spectra of deuterated water 
(HDO). From these observations 
and previous detections of water 
they determined the D/H ratio of 
Hale-Bopp. The D/H ratio of 
Hale-Bopp is consistent with esti- 
mates for comets Halley and Hya- 
kutake, but it is higher than that 
of terrestrial water and interstellar 
gas. This higher D/H ratio sug- 
gests that water on Earth was 
derived from additional sources, 
not just comets, and that comets 

Wet faults 
The 1994, magnitude 8.3, Bo- 
livian earthquake occurred at a 
depth of 637 km, near the bound- 
ary between the upper and lower 
mantle. Like other rare deeo 

materials with rare-earth ele- 
ments, appear to be ideal for 

Transmembrane prion 
  rote ins 

optimizing complex systems. 
Danielson et al. (p. 837) show 
that a combinatorial approach 
can also uncover unexpected 
materials. They found that 
SrzCe04 has an unusual structure 
built up of chains of Ce06 octa- 
hedra and that its blue lumines- 
cence results from charge transfer 
from the ligands to Ce4+, as 
opposed to the usual metal-to-lig- 
and charge transfer. 

earthquakes, it has been difficuit 
to understand how such an ener- 

Aberrant forms of the prion pro- 
tein have been imolicated in the 

getic event could have occurred 
in the more ductile mantle. 
Kanamori et al. (p. 839; see the 
commentary by Wiens, p. 824) 
suggest that once the rupture was 
initiated, a thin zone of melting 
about 30 centimeters thick formed 

transmission of a variety of neu- 
rodegenerative diseases including 
Creutzfeldt-Jakob disease in 
humans and BSE in cattle (mad 
cow disease). Its role in the 
pathology of the diseases them- 
selves has been unclear. as is the 

are probably primitive remains 
from the early big bang that 
trapped and shielded deuterium 
in the cometary ices and kept it 
from transforming to tritium and 
decaying to helium. 

along the fault surface and 
allowed the fault to slio further. A 

role of the endogenous normal 
prion protein. Hegde et al. (p. 
827) now show that an unusual 
intracellular transmembrane form 

thin melt zone and the additional 
fault slio that it caused would 

Unequal 
redistribution 

Wet stars 
Recently hot water was identified 
in the spectra of sunspots at 
infrared wavelengths; this obser- 
vation was unexpected because 
the sun was assumed to be too hot 
to contain liquid water. Jennings 
and Sada (p. 844) have now 
identified a similar set of absorp- 
tion features in the infrared in 

help explain the unusually slow 
rupture speed of the event and its 
large magnitude. 

Theories of chemical reaction 
dynamics assume that the energy 
deposited or released in a mole- 
cule during a reaction rapidly 
redistributes statistically among 
the numerous vibrational and 
rotational modes. Such ergodic 
behavior is not always observed, 
but it has been thought that at 
high reaction energies, statistical 

of the prion protein can cause 
neurodegenerative disease in trans- 
genic mice and is linked to a 
human neurodegenerative dis- 
ease, in the absence of producing 
the infectious prion protein. The 
control of the intracellular pro- 
cessing of the prion protein is 

Wet comets 
Measurement of the deute- 
riumlhydrogen (D/H) ratio of 
comets is key for understanding (Continued on page 779) 
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s p e c i f i c i t y .  L a n e  1: w i t h o u t  
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a 69% GC t e m p l a t e  t h a t  b l o c k s  
s tandard  PCR (Lane 1) a n d  PCR 
w i t h  D M S O  (Lane 2). 

Clean, robust amplification i n  
RT-PCR expression analysis o f  a 
l o w  abundance  transcr ipt .  
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There's an Advantage PCR Enzyme System t o  

f i t  every need. Advantage polymerase mixes 

deliver greater eff ic iency and sensitivity for  

robust, longer distance amplification. A novel 

antibody provides a built-in hot start to increase 

specificity and lower background. In addition to 
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therefore likely to be important 
in understanding and controlling 
these disorders. 

Repeat assay 
Expansion of trinucleotide re- 
peats is the causative mutation in 
several human disorders such as 
Huntington's disease and myo- 
tonic dystrophy. Using bakers' 
yeast, Freudenreich et d. (p. 853) 
have created an assav svstem for 

marine and freshwater species, 
they have assessed patterns in 
global and regional fish-catches 
in long-term data. For virtually all 
fisheries, the average trophic level 
of landed catches is falling: short- 
lived, low trophic level inverte- 
brates, and planktivores are re- 
placing long-lived, high trophic 
level species. The apparent unsus- 
tainability of fisheries represents 
an urgent challenge to ocean 
management. 

, , 
studying the  genetic defects 
underlying expansion of CTG 
repeats. Deletion of RAD27, a 
gene encoding a nuclease that 
processes DNA replication inter- 
mediates, caused a substantial 
increase in expansion rate and 
destabilization of the C T G  
tracts. 

Putting the pieces 
back together 

Processing of pre-messenger 
RNA (mRNA) involves multiple 
RNA and protein interactions in 
the form of small nuclear ribonu- 
cleoprotein particles (snRNPs). 
In the spliceosomal machinery, 
the association of U4 and U6 
snRNPs through extensive base 
pairing is disrupted for activation 
of the spliceosome and catalysis 
of splicing. For subsequent rounds 
of splicing, U4 and U6 snRNPs 
must reanneal to form duplex 
U4/U6 snRNP. Raghunathan 
and Guthrie (p. 857) identify a 
specific RNA annealing protein, 
Prp24, that functions in a U4/U6 
snRNP recycling pathway for 
multiple rounds of pre-mRNA 
splicing. 

Getting around 
Vitamin A (retinoic acid) binds 
to several different receptors. 
Kr~ie l  et al. (p. 863) show that 
mutant mice lacking each of three 
retinoic acid receptors were less 
mobile than their wild-type litter- 
mates, most probably due to 
changes in dopamine signaling in 
the mesolimbic system-the part 
of the brain that controls volun- 
tary movements. 

Lost in space 
Since the introduction of tech- 
nologies to produce transgenic 
and knockout mice, the molecu- 
lar mechanisms underlying the 
expression of memory in intact 
animals has been the subject of 
much scrutiny. Giese et al. (p. 
870) examined the effect of a 

Fishing too deep 
What is the future for fisheries 
worldwide? Bleak, according to 
an analysis by Pauly et d. (p. 860; 
see the commentary by Dayton, 
p. 821). From detailed assigna- 
tions of trophic level for 220 

ation. Cho et al. (p. 867) went 
on to show that the learning 
defect translated into an appar- 
ent inability of these mice to gen- 
erate a cognitive map of their sur- 
roundings. 

Virulence 
mechanisms 

Legionella pneumophila is a bac- 
terial pathogen that  invades 
macrophages through the endo- 

mutation in the calmodulin- 
dependent protein kinase-ren- 
dering it constitutively inactive- 
on  learning. T h e  transgenic 
mice were severely hampered in 
a spatial learning task and its 
electrophysiological correlate, 
hippocampal long-term potenti- 

cytic pathway. Somehow the 
bacterium alters its host phago- 
some such that fusion with the 
destructive compartment, the lyso- 
some, is prevented. Vogel et al. (p. 
873) now reveal part of the 

scheme that diverts the phago- 
some from the normal endocytic 
pathway. The bacterium inserts 
into the phagosome membrane a 
transport system that is capable of 
transferring plasmid DNA across 
a membrane. It  is likely that this 
system allows the transfer of sub- 
stances that  block endocytic 
fusion events. 

Which comes first? 
It has been thought that in mei- 
osis pairing of homologous chro- 
mosomes (synapsis) must pre- 
cede recombination. However, 
recent studies showed that mei- 
otic recombination occurs before 
synapsis in yeast. Now, with the 
use of Drosophila melanogaster 
mutants that are recombination 
defective, McKim et al. (p. 876) 
report that in fly oocytes, synapsis 
can occur in the absence of 
recombination events. Thus, the 
higher eukaryote Drosophila and 
lower eukaryote yeast appear to 
vary in their meiotic processes, 
displaying a differential depen- 
dence upon recombination for 
synapsis. 

Technical Comment Summaries 

Organic Shielding of Greenhouse Gases on Early Earth 
C. Sagan and C. F. Chyba described a model (Articles, 23 May, p. 
1217) showing that, about 4 billion years ago on Earth, gases such as 
ammonia and methane created a greenhouse effect that could have 
maintained temperatures above freezing. This model might resolve the 
"early faint sun paradox," in which the early sun's low luminosity could 
not be reconciled with evidence of liquid water on Earth. 

S. L. Miller and 1. R. Lvons ~ o i n t  out how this model echoes earlier , . 
ones "of a reducing primitive Earth atmosphere, with its many attrac- 
tive implications for the origin of life." For example, the resulting envi- 
ronment could have been hospitable to the formation of amino acids, 
as suggested in a study by Miller (Science, 15 May 1953, p. 528). Miller 
and Lyons briefly discuss possible sources of organic molecules and 
energy (solar, chemical, geothermal, and meteoritic) in this context. 

In response, Chyba agrees that the model supports the notion that a 
"reducing 'Miller-Urey' atmosphere," would become "self-shielding 
against [ultraviolet] photolysis." While the presence of prebiotic organ- 
ics on early Earth seems secure, "nearly all subsequent steps on the road 
to the last common ancestor [of all living things] are much less well 
understood." 

For the full text of these comments see: www.sciencemag.org/cgi/ 
content/full//279/5352/779a 
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Introducing the  new TR717 Microplate  Luminome 

from Tropix. Now you can enhance your efforts with 

ultrasensitive detection o f  bioanalytes from the leadel 

i n  luminescence. Only Tropix brings you a fu l l  l ine o f  

matched luminescent reagents, assays and instrumentation :~mmandauniqueconstellationoffeature! 
r superior versatility in ap 

designed for optimal performance in your lab. nd protocol design. 

* Read 96- or 384-well plates 

* Detect wide range of analyte concentrat.,.. 

High functionality with or without external PC 

Programmable reagent dispensers available 

Robotics-compatible 

a Temperature control option 

BIOSYSTEMS 
riggins Avenue 

Bedford, Massachusetts 01730 Foster City, CA 
USA Tel: 800-345-5224 
Tel: 617-271-0045 415-570-6667 

800542-2369 Fac415-572-2743 
Fax: 617-275-8581 
E-mail: info@hpircom , Europe 

Langen, Germany 
Tel: 49 6103 708 301 
Far 49 6103 708 310 

'(1 OZ') 

Canada Latin America PE Applied Biosystems 
Mississauga, Ontario Mexico City, Mexico 
Tel: 800-668-6913 Tel: 52-5-651 -7077 

905-821 -8183 F a  52-5-593-6223 
F a  905-821 -8246 

Australia 
Japan Victoria 
Chiba Tel: (03) 9212-8585 
Tel: (0473) 80-8500 F a  (03) 9212-8502 Tropix is o registered Imdemark and W 1 7  is o frademork of Tmpix, Inc. 
Far (0473) 808505 PE Applied Biosystems is a hndemork of he Perkin-Elmer Copomtion. 
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Now in P~perback.~ 
The Clock of Agc 
W h y  W e  Age--How w 
Winding  Back t h e  Clot 

John J. Med 
':..Meninn> rep1 
rhalkngc and ?Dana ale m, 

-Natalie Da 
Washington 
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"This is a generaN?) delzgh@l and lively 
intro lduction to r 

Thomas X 
nerican Sci 

z fmcinatinj 
r. Trauc, 
entist 

Written in everyday langua 
Clock ufAges takes us on a 
aging human body-all frc 
scientist's min t  of view. 
199; 
594f 

! PP. 
~erback 

topic ... " 

The Origins of 
Native Americans 
Evidence From Anthropological  
Genet ics  
Michael Crawford 
This hook is a unique synthesis of the 
genetic, archaeological and demographic 
evidence concerning the Native peoples 
of the Americas, using case studies from 
conremDorarv Amerindian and Siberian 

1 ,  

indigenous groups to unravel the mysteries. 
1998 326 pp. 
59280-1 Hardback $64.95 

The Treatment of 
Drinking Problems 
A Guide  f o r  t h e  Helping 
Profess ions  
Third Edition 
Griffith Edwards, 
E. Jane Marshall, and 
Christopher C. H. Cook 
"Tliix is nn excellpnt book which should be 
read by those who fiequrntly encounter 
alcoholprobLrns in their clinical work ... " 

-British Journal of Psychiatry 

This third edition represents the further 

The Geometry of Physics 
An Int roduct ion 
Theodore Frankel 
This book is intended to provide a working 
knowledge of those parts of exterior differ- 
ential forms, differential geometry, algebraic 
and differential topology, Lie groups, vector 
bundles and Chern forms that are essential 
for a deeper understanding of both classical 
and modern physics and engineering. 
1997 676 pp. 
38334-X Hardback $95.00 

Planning, Proposing, and 
Presenting Science 
Effectively 
A Guide f o r  G r a d u a t e  S t u d e n t s  and 
Researchers  in t h e  Behavioral  
Sciences a n d  Biology 
Jack t? Hailman and 
Karen B. Strier 
. + I he book discusses planning research, 
wriring a research proposal (whether for a 
formal proposal for thesis research, or for 
a research proposal for a funding agency 
such as the National Science Foundation), 
wriring a research report (such as a graduate 
thesis, or a manuscript for publication in a 
research journal), and presenting research at 
research seminars and scienrific meetings. 
1997 200 pp. 
56875-7 Paperback $1 4.95 

Global Warming 
Second  Edition 
John T: Houghton 
':..Seldom has ~ z ~ t i  a complex topic been 
presented with such remarkabL simplicity, 
directness and iystaiiine chr ig . .  " 

-Bulletin of the American 
Meteorological Society 

Houghton explores the scientific basis for 
global warming and the likely impacts of 
climate change on the environment and 
on political structures. The second edition 
features the findings of the 1995 IPCC 
and. to facilitate its use in the classroom. 
questions at the end of chapters. 
1997 266 pp. 
62932-2 Paperback $22.95 

Marine Biodiversity 
Pa t t e rns  a n d  Processes  
Rupert E G. Ormond, 
John 0. Gage, and 
Martin V. Angel, Editors 
I'hls book brings together key studies from 
the deep sea and open ocean, to tropical 
shores and polar regions, t o  consider how 
comparable the parterns and processes 
underlying diversity are in these different 
ecosystems. 
1998 472 pp. 
55222-2 Hardback $74.95 

Figments of Reality 
T h e  Evolution o f  t h e  Cur ious  Mind 
Ian Stewart and Jack Cohen 

'3tcwart and Cohm show how intelligence 
and extelfigmce interuct by way of language 
and how the endprodrrctformuhtes culture ... 
the authors are quick-witted and provide a 
lively exposition. " 

-Science News 

Peppered with wit and controversial topics, 
this is a refreshing new look at the co- 
evolution of mind and culture. Bestselling 
authors Ian Stewart and Jack Cohen (The 
Coilape of Chaos, 1994) eloquently argue 
that our minds evolved within an inextrica- 
ble link with culture and language. 
1997 350 pp. 
571 55-3 Hardback $24.95 

Engineering, Ethics, and 
the Environment 
t? Aarne Vesilind and 
Alastair 5. Gunn 
This book makes the case that engineers 
have special professional obligations to 

protect and enhance the environment, and 
the authors-ne an engineer and the other 
a philospher-seek to provide an ethical 
basis for these obligations. 
1997 300 pp. 
58918-5 Paperback $24.95 

Eucalypt Ecology 
Individuals to Ecosystems 
Jann Williams and 
John Woinarski, Editors 

dcvelopmcnt of a highly successful clinical 'l'hl, aurhorirarive volume provides cur- 
text that has been acclaimed inrernationally. rent reviews bv active researchers in many 
Of  particular note are completely new chap- disciplines, including evolutionary histon: 
ters covering alcohol as a drug, causes of genetics, distribution and modeling, the 
cxccssive drinking, drinking problems and relationship of eucalypts to fire and 
the life course, and a new look at both nutrients, ecophysiology, pollination and 
the physical complications associated with reproductive ecology, interactions benveen 
alcoholism and the organi7~rion of rreatment eucalypts and other coexisting biota as well 
scrviccs. as conservation and management. 
1997 380 pp. 
49793-0 Paperback $39.95 49740-X Hardback $1 50 00 
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isn't as easy 
I asitusedtobe. 

SORVALL 

Time was, if you wanted a new ultraspeed centrifuge, your 
options were pretty much limited to one source. But that's 
all changed. Because SORVALLa, the company which set 
the standard for superspeeds, now offers DiscoveryM Series 
Ultracentrifuges - giving you a whole new level of ed 
choice, and vaIue. 

For unsurpassed performance in an easy-to-u 
features package, choose between SORVALL Discovery 100 and 
Discovery 90 Ultracentrifuges. Or you can opt for the advanced 
Discovery 100s Ultracentrifuge with Compass" Centrifugation 
Software, and get run calculation and simulation, scheduling 
and on-line help to guide you to more efficient separations. If 
smaller samples are the norm, we also offer the compact floor 
model RC-M150GX and RC-M12OGX Micro-Ultracentrifuges. 
And consider other SORVALL exclusives, like our top-loading, 
top-access Surespin" Swinging Bucket Rotors; flexible, time- 
saving STEPSAVEPVertieal Rotor Systems; and the easy-to- 
use, heat-free ULTRAQUMPm Tube Sealing System, dong with 
our renowned Technical Service and Customer Applications 
support. Call today and find out how SOHVALL provides more 
than performance -with just the right ultraspeed solution for you. 

USA: (800) 522-7746, France: (01) 69 18 77 77, Germany: 61 72/87-2544 
Italy: OZ25302372, UK: (01438) 34291 1 All other Europe, M i l e  East, 

Africa: 44 (1438) 342900; Canada, Asii Pacific, Japan and Latin America: 

T (203) 270-2080 or contact your local SORVALL representative. 

I Internet: http://www.sorval~.corn 
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T R A N S F E C T  

.helping you finish first 

dl line information 

" 2  

&agents or to request our new Transfection Guide. h,., ,, ,,,. 
Thc and TransFast am b t u k m b  d Pmmega Copxdon. 
mcanonk mnponentdmemc" IS covered by U.S. Pat No. 5 527,028 
ass- to %Regents d and penang (oreign 
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Toll Free FAX tn USA (800) 3561970 
FtKm 
FAX 

~608 )27~330  
(608) 271-2516 
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