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The new Stratacooler" 96 benchtop cooler 
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600-pl tubes at a stable 0°C for up '- - 
hours and 4°C for up to 4 hours- 
at the bench! It even has a 
built-in indicator to let you 
know when the cooler is no 
longer at the optimal 
temperature. 





The sensitive Beacon 2000 Fluorescence and requires as little as 100 pl of sample. It also 
Polarization System allows you to measure high features easy interchange of interference filters 
affinity equilibrium binding directly in solution for use with different fluorophores. 
with as little as 10 femtomoles/ml of 
fluorescently labeled sample. 

The instrument provides precise, 
uncompromised molecular binding data in 
seconds, and performs applications as varied as 
protein-protein, protein-DNA, and antibody- 
antigen binding, as well as protease, RNase, 
and DNase assays. It does this all without the 
need for separation techniques, filtration, 
electrophoresis, immobilization or radioisotopes. 

FLUORESCENT ESTROGEN BINDING 
TO HORMONE RECEPTORS 

Sensitive to your 
budget concerns, 
you won't find 
more value for 
your money than 
the Beacon 2000 
from PanVera. 
Call today for 
more information. 

(In the USA and Canada ) 

In addit~on, the Beacon 2000 features variable Equlllbrlum blndlng measurements of Fluorescent Eslrogen to Estrogen 
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Lung lineage 
Reptiles and birds both possess 
bellowslike septate lungs, al- 
though the avian lung is highly 
modified to allow high rates of 
exchange of oxygen and carbon 
dioxide. Ruben et al. (p. 1267; 
see the cover and the news story 
by Gibbons, p. 1229) analyze 
lung geometry of theropods, 
thought by many to be the ances- 
tors of birds, using several re- 
cently discovered fossils. The 
theropods possessed lungs analo- 
gous to those in crocodiles with a 
diaphragm driving the bellows, 
in contrast to those of most mod- 
em and early birds. 

The proof is 
in the proofs 

Albert Einstein and David Hil- 
bert ~ublished the central ele- 
ments of the general theory of 
relativity at almost the same 
time, and Hilbert in fact beat 
Einstein by 5 days in the submis- 
sion dates of the manuscripts. 
Corry et al. (p. 1270) now pro- 
vide archival evidence consist- 
ing of the proofs of Hilbert's pa- 
per, which show that at the time 
of submission, the manuscript 
did not in fact contain crucial ~ ~ 

parts of the theory, which were 
added later at proof stage. The 
evidence suggests that Einstein 
was the first to fullv develo~ the 
theory, whereas ~ i i b e r t  changed 
the proofs of his paper after see- 
ing a copy of Einstein's paper. 

Icy clouds, warm Mars 
Images of the martian surface 
show evidence for flowing water 
about 4 billion years ago. Unfor- 
tunately, no simple mechanism 
has been found to warm the sur- 
face of Mars enough to allow liq- 
uid water on the surface. Forget 
and Pierrehumbert (D. 1273; see 
the Perspective by Kasting, p. 
1245) added the effects of icy 
carbon dioxide clouds to a one- 
dimensional climate model and 
found that they can warm the 

edited by PHIL SZUROMI 

Observing climate oscillations 
The climate system during the last glaciation was disrupted by abrupt 
events in which ice sheets discharged many icebergs that rafted 
sediment across the Atlantic. Bond etal. (p. 1257; see the Perspective 
by Oppo, p. 1244) have now recognized the same events throughout 
the Holocene, which has been thought to have been climatically 
stable. The pacing of the events in the Holocene is the same as during 
glacial times and indicate that the mechanism driving these climate 
oscillations is robust through the major climate change. 

martian surface enough to allow 
the flow of water. The im~or-  
tance of including icy clouds to 
warm the surface of any planet 
may extend the habitable zone 
(region where liquid water, con- 
sidered a primary constituent 
for life, exists) around a sunlike 
star from about 1.3 to more than 
2.4 times the distance of Earth 
to the sun. 

Covering the spread 
The nature of faulting and mag- 
matism alone the mid-ocean w 

ridges and their geometry changes 
dramatically with spreading rate. 
A geophysical survey by Gkli et 
al. (D. 1281) of a region of the 

gen-activated protein kinases 
(MAPKs) was required in order 
for mitogens to inhibit tran- 
scription of muscle-specific genes. 
However, the role of MAPKs did 
not end there. Later in myogenesis 
(when muscle cells fuse to form 
multinucleatedmyotubes), the ac- 
tivation of MAPKs was required 
for myotube formation even if nor- 
mal transcription of muscle-spe- 
cific genes had occurred. Thus, 
MAPK signaling pathways appear 
to mediate both negative and posi- 
tive control of distinct stages dur- 
ing muscle cell differentiation. 

Staying young 
In times of stress-when there is 

Pacific-Antarctic Ridge system, 
where the spreading rate varies 
greatly over a short distance, re- 
veals how changes in plate mo- 
tion over the last 30 million 
years produced a V-shaped struc- 
ture on the sea floor and led to 
reorganization of the local spread- 
ing system. 

Making a muscle 
Growth factors inhibit differen- 
tiation of myoblasts into muscle 
cells, but the intracellular signal- 
ing pathways by which they do 
so have not been established. 
Bennett and Tonks (p. 1288) 
found that activation of mito- 

duction pathway that acts con- 
tinually to keep the animal from 
becoming a dauer. DAF-16 is a 
member of the HNF3lforkhead 
family, another member of which 
participates in insulin's signal 
transduction pathway in mam- 
mals. When mutated, daf-16 pro- 
longs the life of C. ekgans, sug- 
gesting a link between longevity 
and insulin signaling. 

HIV persistence 
Highly active antiretroviral 
therapy (HAART), a cocktail of 
protease inhibitors and reverse 
transcriptase inhibitors, has been 
successful in some patients in- 

fected with the human immuno- 
deficiency (HIV) virus in reduc- 
ing the viral burden in the blood - 
to undetectable levels. However, 
viral reservoirs could allow very 
low levels of ongoing viral repli- 
cation or be a source of new prob- 
lems once therapy is ended. In 
separate studies, Finzi et al. (p. 
1295) and Wong et al. (p. 1291; 
see the news story by Balter, p. 
1227) determined that latentlv 
infected, quiescent T cells fro; 
patients on HAART for as long 
as 30 months contain virus that 
could be induced in vitro to an 
actively replicating state. The vi- 
ruses recovered showed little to 
no molecular evidence of evolu- 
tion to drug resistance. 

Deafness gene 
A study of an extended family in 
Costa Rica who suffer from a 
nonsyndromic form of deafness 
that begins at about age 10 by 
Lynch et al. (p. 1315; see the 
news story by Pennisi, p. 1223) 
indicates an association of this 
form of deafness with the pres- 
ence of a truncation in a gene, 
DFNAI, that is a member of a 
family of genes found in the fruit 
flv and veast. In these other or- 
ganisms, the gene is involved in 
cvtokinesis and the establish- 
ment of cell polarity. The nor- 
mal form of the  rotei in in hu- 
mans may be involved in actin 
polymerization in hair cells of 
the cochlea of the human ear. 

Staff of life 
The beginnings of agriculture lie 
in the Fertile Crescent. Heun et 
al. (p. 1312; see the Perspective 
by Diamond, p. 1243) have used 
DNA fingerprinting to identify 
which of the wild relatives of 
einhom wheat were most likely 
to have been the first domesti- 
cated. The results point to wild 
populations in the mountains of 
what is now southeastem Turkey. 
The site may yield clues into the 
earliest agricultural settlements. 
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Call us idealistic, but we think your next Of course, selection is important, too. discuss your DNA requirements, and we'll send 
custom oligo should be a thing of beauty. So if your taste in oligos goes beyond plain you a free poster. For a really transcendental 

Here's how we see it. Whether you need vanilla primers, you'll be happy to know that experience, let us handle your next order. 
a couple of probes or primers, or a couple of our "standard flavors" include 6-FAM, HEX, DNA micrographs are courtesy of Michael W 
thousand, you'll want impeccable quality and TET, biotin, phosphorylation, fluorescein, Davidson, director of the Optical Microscopy 

assured perfor- amine labeling, Texas red and rhodamine. Division of the National High Magnetic Field w-r order 
- -853-3385 

http://www.genosys.com 

mance. That's And if you're looking for S-oligos, !&well Laboratow ajoint venture of The Florida State 
why every plates, or even whole genes, look no further. Universitv, the University of Florida, and Los 
Genosys oligo 24-hour shipment? Routine for standard A1amo~ National laboratow 
comes with its primers. Easy e-mail, web or fax ordering? 

own certificate of Quality Assurance that Whichever you prefer. Knowledgeable, friendly 
includes a digitized PAGE analysis, quantitat- tech support? Included free with every oligo. 
ed yield, melting temperature and MW. Want to share the vision? Call today to 
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Get a jump 

detection results 

. . .with the new Lumi-ImagerTM W o r k s t a t i o ~ n  innovation that 

allows you to visualize, quanm, and analyze experiments without 

the need for x-ray film! 

A leap ahead in cherniluminescent imaging 

Incorporating a deeply cooled CCD (Charge-Coupled Device) chip 

and advanced, noise-eliminating software, the Lumi-Imager sets 

new standards in detection sensitivii and analysis accuracy. The 

chip, with 1.3 million pixels, guarantees superior image resolution 

and broad dynamic range via a 16-bit, focus-stabilized camera. 

Flat-field and pixel-defect correction are automatic with Lumi- 

AnalystTM software. For analysis, you simply load blots or microtiter 

plates into the mini darkroom enclosure, set exposure time, then 

follow the toolbar prompts. Even data management is simplified 

by electronic archiving of results, eliminating the need and cost of 

x-ray film! 

A greater level of performance and produc- 

tivity in less time and fewer hands-on 

steps-that's how to get a jump on labeling 1 
and detection resu lts...with the Lumi-Imager, 

exclusively from Boehringer Mannheim. 
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see the increase in PCR products as PCR proceeds, 
and quantitate nucleic acid sequences with 

unprecedented reproducibility and throughput. 
Unlike conventional methods, the ABI PRISM 

7700 system uses a unique closed-tube assay 
that eliminates post-PCR processing and reduces 
the risk of contamination. For maximum 

The ABI f'HI.YdI 7700 system convenience and throughput, detection takes 
calculates the standard curue 

usingde cycle where the 
place in 96-well sample trays. And your results 

amplification plot crosses a are available within minutes after thermal 
definedfluorescence threshold Cycling is complete. 
(Cd. Thispmuides at leastfie 

orders of magnitude of linear By making quantitative PCR a routine high- 
dynamic range. throughput procedure, the ABI PRISM 7700 

system opens up new research possibilities in 

large-scale gene expression studies and pathogen 
detection. And PE Applied Biosystems is ready to 
help you bring that power to your lab. 

So get up to speed on real-time quantitative 
PCR detection. Request a copy of our free techni- 
cal report, Quantitation of DNAIRNA Using Real- 
Time PCR Detection. In the U.S., call PE Applied 
Biosystems toll b-ee at 1-800-345-5224. Outside 
the U.S., contact your local sales representative. 

PE Applied Biosystems 
Eumps Langen. Germany Tel: 49(0)6103 708 301 Fax: 49 (0)6103 708 310 
Japan Tokyo. Japan Tel: (047) 380-8500 Fax. (047) 380-8505 
Latin America Mexiw Clhl. Mex~co  Tel: 52-5-651-7077 Fax: 52-5-5936223 
United Slatss Foster Cily, US Tel: 1-800345-5224 Fax: (650) 572-2743 
Australla Melbourne. Australia Tel. l8M1033 747 Fax: 61 3 9212-8502 

PE APP led B~osyslems PCR leagents are deve oped 
an0 manulact~led by Rocne M o  ecu ar Systems, nc . &ih 
Branchburg. New Jersey. U.S.A. L l -7 

I a q L n  .sallaoerna~~ol Roche Moler~Iar Smems Inr Tne PCR L o r n a  .s 
rovefm 0, ~aen ls  ownm 01 hoMmann-.a Rocne. Inr an0 f rlolmann-la Rorhe 
110 P i  bop1 eo B m m m s  sa Iuaoerna~lano ADD .eo B os~slem. Pi. P i  &D .W 
B os~s lem Perl.n-t merano llBl PRISM ale rpg slaW I raoml lso l  Ine Perl.0- 

rwuaemenl d IS0 9x0 .  

for research ux only Not for me In d~aQnoSf~c porndufes 

Q 1997 The Perkm-Elmer Corpaatlon 
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Color Digital 
Made Easy 
The first cooled color digital camera 
designed specifically for a microscope. 
The SPOT camera uses 3-shot digital tech- 

nology to derive true, non-interpolated red, 

green and blue values from the 1.4 million 

pixel array. Not only does SPOT deliver vivid 

brightfield images, but the cooled CCD pro- 

duces brilliant, clear pictures of low light level 

specimens as well. Diagnostic Instruments 

proprietary software utilizes a fast focus 

window for near real time focusing to produce 

crisp, clear images ... the first time! The soft- 

ware features auto and manual image acquisi- 

tion, post picture editing, database archiving 

and comes with a Twain driver. 

For more information on SPOT, please contact 
us or visit our website at www.diaginc.com 

phone: 810-731-6000 fax: 810-731-6469 
e-mail: info@diaginc.com 

Visit us at The American Society for Cell Biology Booth 252 



ONE OF THE MOST 

POWERFUL NEW FORCES 

IN MEDICINE MAY 

BEAGENTLE RED LIGHT. 

For generations, we've been con- 

ditioned that effectiveness is a 

function of power. One only has 

to look at patenvmedicine pain 

relievers: Powerful! Stronger! Extra- 

strength! 

But what if efficacy were to be 

defined by how gentle the treat- 

ment was? In fact, what if we could 

create a reaction between two 

separate elements -each virtually 

innocuous by itself, until one was 

"switched on" by the other- in a 

highly precise manner? 

This is the vision of PhotoPointy 

a revolutionary new medical 

procedure being developed by 

Miravant, comprised of our pro- 

prietary light devices and patented 

photoselective drugs. 

It offers the possibility of highly 

selective, controlled destruction of 

diseased or target cells, with min- 

imal invasiveness and side effects. 

In fact, most of the applications 

being developed are handled on 

an outpatient basis. 

And as potential treatments 

ranging from cancer to eye disease 

move through clinical trials, we 

ultimately create a new class of 

medicine in which less is more. 

Photohint has potential to selcctivc~ targct a range of In clinical studies, thc Photohint drug is injecad and is Light is directcd at the target area. A small diodc,bascd 

abnormal tissues in thc body,such as diseaas like canaror subsequmt!y rctained by target cells. It rcmains inactive until rystem gmeratcs the light, and spccial dmices delliuo it 

retinal abnormalities. cxposcd to a spccific wavelength of non-thermal red light. within thc body or on its surface. 



--- . I, .  

E r g a d  cds a n  dcsnoyed by an interaction benuem dx drug 

and dx lightwith minimal h n  side eficu. PhotoFbint, now 

in clinical trials, o being dneloped as an outpatient procedure. 

Learn more about PhotoFbint"and Mira%ant (Nasdaq : MRVT) at 

wmirawnrcom.orca11 toll-jeeat888-~6788.~Tkcmnpaykproducrr 

require U. S. Food and Drug Administration approval before marhting. MEDICAL TECHNOLOGIES 
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DNA Sequencing Fragment Analysis Mutation Analysis 

The ultimate formula for 
automated DNA sequencing. 

It all adds up to greater productivity. 

Plus, it's truly affordable. The ABI PRISM@ 310 system offers the same 

proven technology and versatility as the ABI PRISM@ 377 DNA Sequencer- 
but at half the price. 

For more information. call vow w W W .  ~erk ;n -eher  
J 

local PE Applied Biosystems repre- 
sentative or visit our Web site. 

c ~ m / 8 a / 3 / ~  
The ABI PRISM 310 system. Affordable technology from the most 

trusted name in automated DNA sequencing. 

PE Applied Biosystems 
Europe  Langen, Germany Te 49 (016103 708 301 Fax: 49 (0)6103 708 310 Un i ted  S ta tes  Foster City, US Tel: 1-800 345-5224 Fax (650) 572-2743 
J a p a n  Tokyo, Japan Tel (047) 380-8500 Fax. (047) 380-8505 Aus t ra l ia  Melbourne, Australia Tel: 1 800 033 747 Fax: 61 3 9212-8502 
L a t i n  Amer ica  Mex~co  C~ty, Mexico Te. 52-5-651-7077 Fax. 52-5-593-6223 

Perkfn.Elmer and ABI PRISM are registered trademarks and PE Appled Blosystems, PE, and Applied Blosystems are trademarks of The Perkln-Elmer 
Corporatlon PE Applied Blosystems products are developed and produced under the quality requirements of S O  9000. 

Circle No. 26 on Readers' Service Card 



P R O V E D  D U A L  SPE " ' %:.I.@& 

Growth 

x I 

principal threat to rnarktefish populations. 
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Life Technologies" has long been the industry leader in provid- 
ing reliable and easy-to-use apparatus, reagents, and supplies for 
the manual sequencing of nucleic acids. Now, this family of 
products has been even further improved with the addition of 
the S200 1 Sequencer. 

Quicker Run-Time 
*Optional cooling base allows higher voltage, saving a 
third of the electrophoresis time. 

Easier Preparation 
*Patented silicone Gel Casting Clamp permits simple, 
leak-free casting in minutes. 

Cleaner Operation 
*Iniproved gasket-sealing system creates even pressure, 
providing leak-free peformance. 

*"One click" clamps provide optimal pressure by prevent- 
ing over- and under-tightening. 

Introducing the Model S200 1 
Sequencing Gel Electrophoresis Apparatus 

U.S. Academic and Government OrdersITECH-LINEsM: (800) 828-6686 
U.S. Industrial OrderslTECH-LINE: (800) 874-4226 
Internet Ordering: www.lifetech.com 

More Technical Infwmation 
www.lifetech.com 

Safer Buffer Disposal 
*Patented drainage system allows radioactive waste to 
flow into separate compartment in buffer reservoir. 

*Improved drain lever is either "on" or "off," elimi- 
nating guesswork. 

Better Temperature Control 
*The S2001 Sequencer is compatible with the PS9009-TC 
Programmable Power Supply that monitors and regulates 
temperature through its optional temperature probe. 

In addition, all glass plates, combs, and spacers from the 
S2 Sequencer fit the S2001 Sequencer to make your upgrade 
to the S2001 Sequencer easier and more economical. 

Product Cat. No. 

Model S2001 Sequencing System-including Gel Electrophoresis 21 105-523 
Apparatus with S2001 Cooling Base and Casting Clamp 
Model S2001 Sequencing System with PS9009-TC 21 105-820 
Programmable Power Supply with Temperature Probe 

Producer of GIBCO BRLTM Products 
U.S. Academic & Government Fax Orders: (800) 331-2286 U.S. Indushial Fax Orders: (800) 352-1468 7hex pmduca an for laboratory research use only and are not intended for human or 
Latin America Orders: To O~~~IITECH-LDE (301) 840-4027 Fax: (301) 258-8238 animal diagnostic, therapeutic, a clinical uses, unless otkmiw stated. All wdemak 
Canada Orders: To Order: (800) 263-6236 TF.CH-LINE: (800) 757-8257 Fax: (800) 387-1007 are the pmpelty of their respenive owners. 01997 Life Technologies, Inc. 97-U)9 
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G e t  3 centrifuges in 1 with the SORVALLB 
SUPER T 2 1 Benchtop Superspeed. 

Only the SORVALLm SUPER T 21 offers three 
centrifuges in a single system to meet all your personal 
centrifugation needs. It's a benchtop superspeed with the 
capacity, g-force and performance of a floor model; it's a 
refrigerated microcentrifuge; and it's a high-capacity 
lowspeed tabletop. 

The SUPER T 21 accommodates an array of high- 
performance rotors that  allow you to spin a wide 
variety of tubes, bottles and even microwell plates. 
Spin from low speeds up to 21,000 rpm and in capacities 
up to 3 Liters. 

And not only is the SUPER T 21 simple to operate, it 
has a compact, durable design. It will fit easily on a bench- 
top right in your lab. These features, combined with its 
overall versatility and a capacity you'll never outgrow, 
make the SUPER T 21 the perfect personal centrifuge for 
both research and clinical applications. 

For more information about the SUPER T 21, call 
1-800-522-SPIN. In Europe, call 44 (1438) 34 29 00 or 
Fax to 44 (1438) 34 29 25. Or call your local SORVALLm 
representative. 
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0pjb~"t~nitk %e American Association for the Advancement of Science 

he4 shape 
invites applications for one-year policy fellowships, which bring 
scientists and engineers to Washington, DC, to work in the: 

science and U.S. Congress 

i%?~hnoh83/~0~@ U.S. Department of State 
U.S. Agency for International Development 

in wmhingtm, DC U.S. Environmental Protection Agency 

j b  one year U.S. Department of Agriculture 
U.S. Department of Defense 
U.S. Food and Drug Administration 

Application deadline: RAND Critical Technologies Institute 

January 15, 1998 New this year: 

AAAS Roger Revelle Fellowship in Global Stewardship 
The Fellow will work for one year in an environmental policy area, 
domestic or international, within the Congress, a relevant executive 
branch agency, or elsewhere in the policy community. 

Applicants must be U.S. citizens and must have a Ph.D. or equivalent 
doctoral level degree at the time of application (January 1998) from any 
physical, biological, or social science or any field of engineering. Persons 
with a master's degree in engineering and at least three years of post-degree 
professional experience may also apply. Federal employees are not eligible 
for the fellowships. 

The programs are designed to provide a unique public policy learning 
experience and to bring technical backgrounds and external perspectives 
to decision making in the U.S. government. Stipends vary by program 
beginning at $42,000. All grant-funded programs are subject to continued 
support. Minorities and persons with disabilities are especially encouraged 
to apply. All applications must be postmarked by January 15, 1998. 

For firtber information and application instructions, contact: 
AAAS Fellowship Programs 
1200 New York Avenue, NW 
Washington, DC 20005 

AMERICAN ASSOCIATION FORTHE 2021326-6700 Fax: 2021289-4950 E-mail: science-policy@aaas.org 
ADVANCEMENT OF SCIENCE Visit our Web Site located under Science and Policy Programs at: www.aaas.org 



. . I  SV TOTAL RNA ISOLATION SYSTEM for 

NEW From Promega. .. 
A powerful solut ion.fp~,~~,  , 
RNA purificationl , *, - ?  

* J 7 ; -  

r Choice of spin or vacuum . - 
Works with blood, tissue and cells: - , 

OW isolate high*<,- % r o m r e m e  oel asmopnoresir 0' wr.  r NO chromosomal DNA contamination 
total RNA with RNA was isolated from 30mg liver tissue using H Fast protocol with no phenolC-;.. 
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