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orrects errors1. 
The proof is in the PCR. 
:If a 1-kb sequence is 

will have mutations. 



Now there is an easy answer to this sample 
preparation dilemma: Packard's New 
MultiPROBETM. 

On-Site Support. 
Add the reputation of Packard's worldwide service 
and support network and the choice for automating 
your liquid handling procedures becomes obvious: 

Carry-Over Elimination.. . Your Way. 
Packard's MultiPROBE offers you a choice: 
washable TeflonB-coated sampling probes or low 
cost disposable tips. The MultiPROBE can be 
configured with conductive liquid level sensing tips 
or standard tips. Carry-over requirements change? 
Only a MultiPROBE can be upgraded to meet your 
changing needs. 

High Throughput Liquid Handling. 
Automatic variable spacing between multiple 
sampling tips guarantees high throughput and flex- 
ibility for different methodologies regardless of the 
combination of test tubes, microplates or vials used. 

Easy-To-Use. 
A graphical user interface with pull-down menus 
provides versatile, uncomplicated programing for 
all of today's clinical and life science applications. 

The Packard MultiPROBE Family 
of Automated Liquid Handling Systems ... 
Choices Without Compromise. 

PACWRD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 TX: 643251 FAX: 203-639-21 72 

- - -  
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Packard International Offices: 
Australia, Mt Waverley 61 -3-543-4266; Austrla, Vienna 43-1 -302504-0; Belgium, Brussels 32-2-466821 0; Canada, Ontario 1-800-387-9559; Denmark, Greve 45-42909023; 
France, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 663010; Italy, Milano 39-2-339j079W18; Japan, Tokyo 81-3-3866-5850; Netherlands, Groningen 31-50-413360; 
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We Have a Long History of I 

Making History in Custom DNA 
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Genosys sets industry quality standards Fast delivery delights researchers 



m, a logical appmach to biomolecule pdcation. 
Pmenting the BioLoglc System. :,m Easy to use. Versatile. Affordable. The new BioLogic System is a logical evolution in biomolecule 

purification. Our rcerm Widows@ based software features pulldown menus and intuitive 
I .  icons for simpler methods programming and system operation. And simple, concise dialogs allow 

you to work like you think: logically Now you can concentrate on the separation, not the equipment. 

An extended, 1,000 psi pressure limit permits a wider choice of drenrrstnes, . . including ion exchange, &in15 
HIC, hydroxyapatite, size exclusion, and reversed phase. Best of all, the BioLogic System is very aff& 
Call 1-800-4-BIORAD for information about the BioLogic System, the logical choice for biomolecule purification. 
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I Along the DNA synthesis chain, every link counts. 

/ Introducing FastPhoramiditeN 
Reagents and Columns. 
A quick study in fast deprotection. 
Phosphoramidite chemistry has long been the stan- 
dard in automated DNA synthesis. But deprotection 
hasalwaysbeenanobstacletospeedmguptheprocess. 

To remove that obstacle, we've redesigned., 
phosphoramidite base protection to be more labile. 

L The result is FastPhoramidite reagents, a new 
generation of fast-deprotecthg phosphoramidites 

L that allow you to synthesize primer-length 
A oligonucleotides for PCR and sequencing in 

a &action of the time it used to take. 
Of course, speed is only part of the story. 

As with all Perkin-Elmer DNA synthesis 
products, FastPhoramidite reagents 
provide optimal synthesis quality. And 
our 40-nmol fast-deprotecting synthesis 
columns reduce phosphoramidite con- 
sumption and extend reagent lifetime 
up to three weeks on the instrument. 

FastPhoramidite chemisq is another 
example of Perkin-Elmer's commitment to j improving DNA ~ynthesis all along 

7 the chain. From PCR to large- 
oP 

scale sequencing, our Applied 
Bioqstems Division offers the - 

world's most comprehensive range of . 

systems, technology, and support to ensure your 
~ ~ 

success in the synthesis and use of ohgonucleotides. 
Find out how FastPhoramidite reagents can speed 

up your research. For more information, or to order, 
call 1-800-345-5224. Outside the U.S. and Canada, 
contact your local Perkin-Elmer representative. 

- ELI - -  



Starving plankton 
Surveys since 195 1 over a large 
region off the coast of southern 
California indicate that the bio- 
mass of zooplankton has de- 
creased by about 80 percent 
while temperatures at the sea 
surface have increased. Putting 
these data together, Roemmich 
and McGowan (p. 1324) sug- 
gest that the changes reflect an 
increase in stratification of the 
waters, which has decreased 
wind-driven upwelling and re- 
duced the supply of essential 
nutrients to the surface layers. 

Disks for discs? 
Higher densities in magnetic 
recording devices could be 
achieved by reducing the size of 
the magnetic grains that store 
data. Gibson and Putzer (p. 
1338) used sonication to syn- 
thesize highly anisotropic co- 
balt nanoclusters from basic so- 
lutions of Co2+ and hydrazine. 
These disks, typically 100 na- 
nometers wide and 15 nano- 
meters thick, are ferromagnetic, 
and Lorentz microscopy showed 
them to be single magnetic 
domains, making them poten- 
tially usable in high-density 
magnetic devices. 

Telltale traces 
Measurement of the isotopic 
composition of mammalian 
bones and teeth has been sug- 
gested as a means of reconstruct- 
ing paleodiets and migration 
patterns, and has also been pro- 
posed as a way of identifying the 
geographical origin of ivory from 
poached elephants. To under- 
stand better how diet and range 
are manifested in the preserved 
isotopic contents, Koch et al. 
(p. 1340; see also news by 
Culotta, p. 1264) measured car- 
bon, nitrogen, and strontium 

rn 

edited by DAVID LINDLEY 

The crash of '94 
During the week of 16 July 1994, the fragments of Comet Shoe- 
maker-Levy 9 plunged into Jupiter's atmosphere, with conse- 
quences ranging from impact plumes that lasted a few minutes to 
atmospheric disturbances that remained visible a month later. 
Observations of these phenomena by three telescopes are de- 
scribed in this week's issue. Ortonet al. (p. 1277) used spectroscopy 
and imagery from the NASA Infrared Telescope Facility on Mauna 
Kea, Hawaii, to characterize the thermal development of the 
impact sites and to follow changes in chemistry and dust composi- 
tion. The light-gathering power of the 10-meter W. M. Keck 
Telescope, also atop Mauna Kea, allowed the impact of fragment R 
of the comet to be captured in a series of short-exposure snapshots 
(Graham et al., p. 1320). Seven articles (Weaver et al., p. 1282, et 
seq.) describe how the high-resolution and multi-wavelength ca- 
pabilities of the Hubble Space Telescope were used to track the 
fragments, assess the magnitude of the impacts, and follow the 
magnetospheric and atmospheric response to the collisions. 

isotopes in bones (which reflect 
some average of the diet) and 
teeth (which retain a subannual 
history) of elephants in Am- 
boseli Park, Kenya. Samples of 
teeth showed high isotopic 
variability, making it hard to 
reconstruct ecology or monitor 
poaching. One complicating 
factor was that elephants selec- 
tively fed on trees even as trees 
were becoming more scarce in 
the Park. 

Take your partners 
Binding of various cytokines 
(such as interferons, erythropoi- 
etin, and ciliary neurotrophic 
factor) to their receptors en- 
hances tyrosine phosphoryla- 

tion and results in activation of 
transcription factors known as 
STATs. Heim et al. (p. 1347) 
and Stahl et al. (p. 1349) ex- 
plore the mechanism by which 

such receptors can induce 
phosphorylation of particular 
STATs and thus produce a 
variety of biological responses. 
The STATs are phosphorylat- 
ed by tyrosine kinases (known 
as Jaks) that associate with the 
cytokine receptors and appear 
to be relatively nonspecific. 
Rather, the crucial determinants 
of which STAT or STATs are 
phosphorylated appear to be in- 
teractions of specific Src homol- 
ogy 2 (SH2) domains on the 
STATs with particular phos- 
photyrosine-containing motifs 
on the receptors. 

Checkpoint evaded 
Faithful copying of DNA in di- 
viding cells is safeguarded by a 
number of checkpoints in the 
normal cell cycle, and there is 
evidence that the tumor sup- 
pressor p53 is involved with 
some of them. Cross et al. (p. 
1353) show that fibroblasts 
from p53-deficient mice under- 
go many rounds of DNA repli- 
cation even in the presence of 
spindle-inhibiting agents, lead- 
ing to the formation of tetra- 
ploid and octaploid cells. Fur- 

thermore, mice in which p53 is 
deficient or inactivated show a 
large and increasing fraction of 
tetraploid cells in the pancreas. 
The failure of a p53-dependent 
mitotic checkpoint may help 
explain why p53-deficient mice 
are predisposed to cancers. 

Ravaged reefs 
Coralline algae play a crucial 
role in building coral reefs; they 
secrete calcium carbonate that 
helps cement together sand, 
dead coral, and debris to form a 
reef substrate able to withstand 
wave action and protect the outer 
reef rim. Littler and Littler (p. 
1356) have characterized a rap- 
idly spreading pathogen that is 
killing coralline algae in reefs 
across thousands of kilometers 
of the South Pacific. This patho- 
gen, named coralline lethal or- 
ange disease (CLOD), is caused 
by a previously uncharacterized 
bacterium, and at many sites 
has progressed from absence to 
ubiquity in the space of a year. 

Neuronal nay-sayer 
The neuron-specific gene 
SCGlO contains an active re- 
gion and a region that works as a 
silencer: when it is bound with 
the appropriate protein, known 
as neuron-restrictive silencer 
factor (NRSF), gene transcrip- 
tion is suppressed. Schoenherr 
and Anderson (p. 1360) have 
cloned a novel protein that is a 
functional fragment of NRSF, 
and by means of hybridization 
experiments with mouse embryos 
show that NRSF is widely ex- 
pressed in developing non- 
neuronal cells but is absent in 
neuronal cells. NRSF appears to 
function as a universal negative 
regulator, allowing neuronal 
cells to develop only when its 
role as a suppressor is turned off. 
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to become a major industry driven by highly 

sophisticated research applications. 

At NBI, our knowledge and expertise hav 

also advanced, making us uniquely qualified t 

help you with your most ambitious experiments 

Need that critically important template 

sequenced right away? NBI has the world's 
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fastest primer walking service. 

Wondering how to amplify 

that lowcopy-number mRNA 

you're hunting for? We'll design 

and synthesize the nested primers 

to do the lob using our DLlCO 

software and synthesis lab. ; ;,$ 
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Thinking about expressing a -;I. 
-* 

protein with post-translational 

If y o u  c a n  

modifications and a high percentage of native 

conformation? No problem, with NBl's I 
baculovirus expression lab. 

In short, we can help you tackle your most 

challenging experiments with our staff of PhDs I 
I 

covering a range of specialties - all suppat& ky I 
a complete molecular biology lab. I 

To find out more, call us at (800) 747-4362 I 
or (6 12) 550-20 12. Fax: (800) 3695 1 18 or I 
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why cant th"ey find a way to 

easier, and more efficient? And then it hit me. 

I 
Once in a blue moon, there's a hot new idea like Hotwax" M e  Beads from Invitrogen. They make Hot Start PCR* 

as easy as conventional PCR Unlike 'simplen wax, HotWaxN M@ Beads contain molecular biology grade MgC1, 
which is released during your first denaturation step. Just set up your reaction, drop in a Hotwax" Mf Bead and !$g-t 

, - .J 

thermocycling. No messy oil, and no stopping and restarting your reactions. - ,  = 

With Hot Start PCR this easy, you can &periments, before you have a prob 
lem with non-s@c background bands. Hotwax" Mf Beads are available in three MgC12 concentrations. Me-free 
buffer is provided free with each order. 

See for yourself how fast and easy Hot Start PCR can be. Call Invitrogen to ask about Hotwax" M@ Beads today. 
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I Advan= Your Research Potential 

The dynamic nature of peptide research source of quality peptide related Commitment - Another way S i p  
requires more than just the highest products, technical support and Peptihs andhino A& meets 
quality products and reagents available. unsurpassed service. Our commitment your needs so you can concentrate 
That is why S i p  P@hihAndAmirao enable you to take peptide research on research. 
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Circle No. 29 on Readers' Service Card 

Great Books 
from 

Great Scientists 

I River Out of ~ d i - 1  
I A Darwinian View of Life I 
The author of The Se@b Gene 
and The Blind Watcbmuker tells 
how the replication bomb we 
call life began-and where in the 
world (or, rather, the universe) it 
is heading. 

Science Masters Series $20.00 

Huid Concepts and 
Creative Analogies I --1 

Computer Models of the Fun&mtaI 
Mechanisms of Thought 

Fans of the author's Godel, 
Escber, Bacb as well as "A1 
enthusiasts who read this 
fantastic book will be impressed 
by recent progress in giving 
computers the power to think 
creatively." -Martin Gardner 

$30.00 

Vital Dust 
Life as a Cosmic Imperative 

The Nobel Prize-winning bio- 
chemist presents "a beautiful 
exposition of the scientific 
vignettes that lead to an under- 
standing of the story of 
stories-the origin of life." 
-Richard A. Lerner $25.00 

At bookstores or call 800-331-3761 
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EXPLORE WITH 
AAAS h 1995 

Mexico's Copper Canyon, April 
22-29. Led by Mexican historian 
Pedro Palma. $1,890 plus air 
B a c h d s  China, May 26- 
June 9. Discover a China that is 
hinted about, and almost never 
seen. Led by Dr. Chris Carpenter 
and Prof. Wang Zhijun of the 
Chinese Academy of Sciences. 

$2,295 plus air 
L a k e B a i l c a l & t h e G r e a t  

SibeFian Thgal July 9-23 & Sept. 
3-17. Led by Dr. Vladirnir Fiallcw, 
Baikal Museum Director, and Dr. 
Victor Kuzenavov, Irkutsk Botanic 
Garden Director. A superb explo- 
ration of Lake Baikal and more. 

$2,495 plus air 
8 Impressions of a Swedish Sum- 

mer, August 17-27. $2,295 plus air 

8 Columb'i Rhrer C&, Oct. 27- 
N w .  2. With lectures by AAAS sci- 
entist Dr. Marvin Beeson, explore 
the land of Lewis & Clark, the 
Columbia and Snake Riven. 

from $1,990 plus air 

8 SouthGe!orgiaI8lands 
& Anta~ctica, Nw. 29-Dm. 20. 
Led by wildlife biologist N a r c a  
Moore-Craig, explore South 
Georgia, the Falklands, Antarctic 
Peninsula, and more. 

from $5,995 plus air 

Sea of Cortez, 
December 27-January 3,1996. 
A fifth repeat of this popular holi- 
day adventure, led by Dr. Roger 
Luckenbach. from $2,370 plus air 

8 Antarctica ~ a % : b y 2 6 9  & t h e  

With lectures by 
Dr. Gunter Weller. 
A repeat of our 
popular expedition 
on board M/VAlla Tarasova. 

from $5,395from Miami 

Call l b d q  for Z H p  Brochunee? 

(800) 252-4910 

AAAS Travels 
~xc~usive~y ~ ~ ~ A A A S  by BETCHART 

A ledfng operam dw4wI for Ilan-plufitLl d m  1981 

17050 Montebello Road 
Cupertino, CA 950145435 



A PCR DETECTION ASSAY 

Universal detection capability is one reason why 

Digene's SHARP Signalm System hits the mark with 

so many labs. Because the same protocol can detect 

a variety of targets, it's cost-effective. It uses no 
radioactive isotopes, so there are no disposal costs 
to consider. It's so sensitive, it can detect positive 
PCR specimens that start with as few as 10 input 

molecules. Assay results are available in just a few 

hours. And, it won't detect PCR artifacts such as 

primer dimers - onlv the target of interest is detected. 

Best of all, it's a standardized strip-well microplate 

format that gives both qualitative and quantitative 
colorimetric results. All considered, Digene's SHARP 

Signal System is one PCR detection assay that's right 

on target. 
To order your kit or for more information, call 

1 -800-DICENE-1. International inquiries, call 

301 -470 - 6500 or fax 301 -680-0696. 

Digene SHARP Signal System Probe/Primer Sets are available to detect HIV, HBV, HCV, CMV, Mtb, and other infectious disease targets. 

For msaamCuw ~ n l y .  The Polymerase Chain Reaction [PCR] process is covered by U,S. patents owned by Hoffman-LaRoche 
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The Latest Word in Toxicology E?Aric 
Neurotoxicology 
Approaches and Methods 
Edited by 
Louis W. Chang and William Slikker, Jr. 
Neurotoxicology: Approaches and Methods 
provides a unique and comprehensive presentation of 
the current concepts and state-of-the-art methods for 
the assessment of neurotoxicity. The book analyzes 
various techniques available and discusses their 
strengths and weaknesses. This volume will serve as 
an excellent desk companion and laboratory guide for 
all investigators, researchers, clinicians, and students 
interested in neurotoxicology. Each section yields the 
most up-to-date information by experts in their fields. 
Meticulously organized and edited, this compilation 
ensures the most authoritative and well-planned 
neurotoxicology book on the market. 

Key Features 
Discusses neurobehavioral testing methods for 
assessment of sensory and motor dysfunctions 
Explains state-of-the-art diagnostic methods, 
such as clinico-neuropsychological and neuro- 
physiological methods, for patients confronted 
by neurotoxic problems 
Discusses in vitro methods, including aggregating 
brain cell methods, organotypic cultures, and 
human neuronal cell lines for the assessment 
of neurotoxicity 
Presents generously illustrated step-by-step 
procedures 

March 1995. c. 706 pp., $149.95 (tentative) 
ISBN: 0-12-168055-X 

Marine Mammals and 
the Exxon VaMz 
Edited by 
Thomas R. Loughlin 
The oil spill disaster that occurred when the h o n  
Valdezran aground has become palt of the iconog- 
raphy of ecological disaster. This book synthesizes 
confidential data only recently released by the U.S. 
government concerning the effects of this night- 
marish spill on marine mammals (i.e, sea otters, 
harbor seals, killer whales, and humpback whales). 
Many of the contributors were on site within 24 
hours of this 11-million-aallon catastro~he. Their 

Biodemdation 
and ~hrernediation 
Martin Alexander 

This book presents the basic 
principles of biodegradation 
and shows how these princi- 
ples relate to bioremediation. 
Authored by a world- 
renowned microbiologist, 
Biodegradation and 
Bioremediation considers 
microbiological, chemical, 
environmental, engineering, 
and technological aspects 
of the subject. 

CONTENTS: Introduction. Growth-linked Biodegra- 
dation. Acclimation. Detoxication. Activation. Kinetics. 
Threshold. Sorption. NAPLs and Compounds with Low 
Water Solubility. Bioavailability: Sequestering and 
Complexing. Effect of Chemical Structure on Biodeg- 
radation. Cometabolism. Environmental Effects. 
Inoculation. Bioremediation Technologies. Recalcitrant 
Molecules. Appendixes. Index. 
1994,302 pp., $49.95/ISBN: 0-12-049860-X 

Toxicolow of 

Case Studies, Mechanisms, 
and Novel Approaches 
Edited by 
Raymond S.H. Yang 

Toxicology of Chemical 
Mixtures examines the 
mechanisms of interactions 
and health effects stemming 
from the mix of chemicals in 
the environment. 
Toxicologists, pharmacolo- 
gists, environmental scien- 
tists, and professionals 
involved in 

environmental clean-ups will benefit from 
its content. Emphasis is on low-level, long-term 
exposure. Some of the issues addressed include: 

Target organ toxicities in response to chemical 
mixture exposures 

results establish a baseline worst-case scenario. Risk assessment and experimental approaches 
This certain-to-be-influential data should assist toxi- Case studies 
cologists, marine biologists, pathologists, environ- . special pollution problems 
mentalists, engineers, and coastal planners in 
assessing the nature of this now legendary disaster. 1994,720 pp., $175.00/ISBN: 0-12-768350-X 

December 1994,395 pp., $49,95/ISBN: 0-12-456160-8 

Order from your local bookseller or directly from 

ACADEMIC PRESS, INC. 
Order Fu l f i l lment  Dept. DM27103 
6277 Sea Harbor Drive, Orlando, FL 32887 
C U L  T D U  FREE FAX E-MAIL 

1-800-321 -5068 1-800-336-7377 ap@acad.com 
P~ic~subiectlo chanoe wifhoulnol~ce. 0 1995 bv AcademicPm, Inc. All Riohb Reserved A B m V O C / Z E ~  

Neurobehavioral 
Methods and Effects 
in Occupational and 
Environmental Health 
Edited by 
Shunichi Araki 
Associate Editors 
Renato Gilioli, Philip J. Landrigan, 
and Kazuhito Yokoyama 
October 1994,1020 pp., $49.00/ISBN: 0-12-059785-3 

Xenobiotics 
and Mammation 
Edited by 
Lawrence 0. Schook 
and Debra L. Laskin 
Xenobiotics and Inflammation synthesizes 
current information on how chemicals (xenobiotics) 
can modulate the immune system, focusing on the 
process of inflammation. It provides a much needed, 
single-source reference for researchers investigating 
the mechanisms responsible for altered host resis- 
tance following exposure to xenobiotics. 
1994,361 pp., $99.00/ISBN: 0-12-628930-1 

Toxicity Indicators 
Edited by 
Charles A. Tyson and John M. Frazier 
A Volume in the METHODS IN TOXICOLOGY Series 

This volume describes methods for detecting and 
quantifying perturbations in various cellular parame- 
ters related to cell dysfunction and death (including 
apoptosis) associated with adverse toxicant action. 
Wire-0 Bound: $69.95/ISBN: 0-12-461204-0 
Casebound: $155.00/ISBN: 0-12-461203-2 
1994,497 pp. 

Channels 
of Excitable 
Cells 

Edited by 
Toshio Narahashi 
Volume 19 in the METfiODS IN NEUROSCIENCES Series 

1994,408 pp., $85.00/ISBN: 0-12-185287-3 
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