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TO MEET YOUR SPECIF- 1 
RECSARCH NEEDS. 

Constantly Growing, Diverse Collection 
Actin Screened for Quality 
Packaged for Optimal Efficiency and Representation 
Custom Library Service Also Available 

Stratagene 
Constructs the 
Highest Quality 
Libraries Available 

Novel Vectors 
Stratagene's libraries are constructed using novel 
vectors that simphlj screening and analysis. For 
cDNA libraries, our exclusive Lambda ZAP@ 
Vectors* combine the high efficiency of lambda 
cloning with the ease of a plasmid system. Clones 
isolated from Lambda ZAP@ Vectors can be easily 
excised into the pBluescript@ Vector, eliminating 
time-consuming subcloning. For genomic 
libraries, our Lambda DASHB 11, Lambda FIX@ Il 
and Cosmid Vectors contain T3 and T7 
promoters flanking the inserts, allowing rapid 
genomic walking and restriction mapping. To 
simphlj gene manipulation and mapping, the 
insert can be removed as a cassette by using 

LL Not 1 to digest these vectors. 

Host Strains 
Our libraries are provided with powerful host 
strains like B1-Blue and SRB(P2). Our new 
SOLRTM strain facilitates single-clone and mass 

'. library excisions. Stratagene is constantly 
developing new strains to clone the previously 
unclonable. 

Actin Screened 
All cDNA libraries are actin screened for quality. 
Since actin is a common sequence with 
considerable homology between species and 
tissues, screening with an actin cDNA probe 
provides valuable information about the 
probability of £inding your clone. 

Amplified Only Once 
Stratagene's libraries are amplified only once, 
avoiding the problem of skewed representation 
caused by overamplification. Single amplification 
prevents fast-growing clones from "taking over" 
and making rare clones harder, if not 
impossible, to find. Our newest libraries are 
amplified in the SURETM strain to minimize 
rearrangements and deletions. 

Custom Library Service 
Stratagene's growing collection of libraries is 
updated continually. We also offer a Custom 
Library Service and high quality reagents for 

* u.S. Patent Number 5,128,256 c~~~t ruc t ing  your own libraries. 

Gigapackm Packaging Extract 
AU of Stratagene's libraries are made with 
GigapackB Packagmg Extracts, which allow high 
packagmg efficiency and construction of 
representative libraries. Especially critical for 
genomic libraries, the absence of restriction 
activity in GigapackB I1 Packaging Extracts 
prevents the degradation of methylated sequences. 

Please call Stratagene or a Stratagene 
distributor to discuss your library needs. 

o , T ~ ~ ~ c  - E. 
Corporate Headquarters 

Germany: 
Stratagene GmbH 
Telephone: (06221) 40 06 34 
Telefax: (06221) 40 06 39 

United Kingdom: 
Stratagene Ltd. 
Telephone: (0223) 42 09 55 
Telefax: (0223) 42 02 34 

France: 
Stratagene France 
Telephone: (0590) 72 36 
Telefax: (1 ) 44 28 19 00 

Switzerland: 
Stratagene GmbH 
Telephone: 01-3641 106 
Telefax: 01 -3657707 
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See 
sc~entific 

L:scovery 
in a whole new a light. 



SciFinder from CAS". 
A desktop research tool so illuminating, 

it will make vou feel like 
you've been woiking in the dark. 

Imagine a tool that provides the answers you need, right at your desk- 5ciFinder*vaF 
top. A tool that informs you and inspires you, making you - and your 1 three 

howbedge - right 
organization - more efficient and more effective than ever before. at your desktop: 

That is the power o f  SciFinder, a content-based software tool from CAS EXPLORE 
SciFinder lets 

that  offers you: mu explore the 
I L4S REGISTRY 

b 
Desktop capability. With SciFinder, your MacintoshB o r  Windows and the CA data- 

I bases - by autho~ desktop computer system provides immediate answers t o  routine 
or 

research questions. 
' :hemica/ substance. 

A division of the American Chemical Society 
SciFinder is a trademark of the American Chemical Soc iev  

Macintosh is a registered trademark of Apple Computer: Inc. 

A direct link to a wealth of worldwide information. SciFinder BROWSE 
I With SciFindec 

connects you with the CAS REGISTRYSM o f  13 million chemical youcaneasily 
I bravse the 

substances and the CA databases, which reference more than 11 , Gbhofmttnts 

million articles and patents from 1967 t o  the present. $morn than 1,300 
icien~f~joumals. 

Point-and-click access. Interacting with SciFinder is almost like hav- 

ing a conversation. Its intuitive graphical interface guides you through 

each step, allowing you point-and-click access t o  routine answers. 

For nearly 90 years, CAS has provided chemical researchers the path- 

ways to  knowledge. Now, even as the universe o f  available information 

expands, the pathways are easier than ever t o  follow. 

For more details on SciFinder, call 1-800-753-4227 or 614-447-3731 

for our brochure. 

KEEP ME 
, POSTED 
1 To keep up 
I with the latest 

developments in ' amrs of intenst, 
just defne key words, 

' authon, and CAS 
Registry Numben' 
that am important 
to you, and SciFinder 
Kirr "keep you posted." 

Outside the U.S., 
call CAS toll-free: 
U.K. and N. lreland 
0800-89-6626 
Republic of lreland 
800-55-7560 
France 
05-90-10-63 
Germany 
0130-8-16862 
Switzerland 
155-0445 
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Bryozoans are a major component of rocky bottom compound ascidian tunicates. The phylogeny of the 
subtidal marine cornmunitii. Pictured here is an orange lophophorates (bryozoans, brachiopods, and phoronid 
and brown cyclostome bryozoan colony of Hetempom worms) is discussed on page 1641. [Photo: James G. 
pacifica along with articulated, more delicate crisiid Morin at the 'Pinnacles" off Seventeen Mile Drive, near 
bryozoans, the pink branched hydrocoral Allopora cali- Monterey, California, at a depth of 25 meters] ... . -. . '. d algae, sponges, and 
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1 HIS WEEK IN 3CIEKCE 

edited by DAVID LINDLEY 

Dust discriminated 
Because the surface of Mars is 
covered by a dusting of iron-rich 
oxidized material, spectroscopic 
observations aimed at establish- 
ing the nature of the underlying 
minerals have been problematic. 
Mustard and Sunshine (p. 1623) 
have used high-resolution in- 
frared data from the Phobos mis- 
sion to show that areas of rela- 
tively unaltered surface can be 
found, and with a new analyti- 
cal technique deduce mineral- 
ogy from reflectance spectra. 
The composition of volcanic 
rocks on Mars is distinctly non- 
terrestrial but resembles that of 
the SNC meteorites, long 
thought to be of martian origin. 

Stacking up 
Studies by Cess et al. and 
Ramanathan et al. (Science, 27 
January, pp. 496 and 499) pro- 
vided evidence from satellite 
and surface radiation measure- 
ments that clouds trapped sig- 
nificant amounts of incoming 
solar radiation, a phenomenon 
that needs to be included in 
climate modeling. One concern 
with these studies was that they 
relied on different measurement 
systems above and below clouds, 
but Pilewskie (p. 1626) has now 
confirmed these results in the 
tropics by using a number of 
aircraft deploying identical in- 
strumentation and flying at sev- 
eral elevations. 

Rough and ready 
Raman scattering is used to ob- 
tain vibrational spectra of mol- 
ecules, but the effect is often 
weak; however, Raman inten- 
sities from molecules adsorbed 
on slightly rough gold, silver, 
or copper surfaces are enhanced 
by a factor of about 1 million. 
Freeman et al. (p. 1629) have 

self-assembled monodisperse 
colloidal gold and silver particles 
into monolayers onto polymer 
surfaces that bear CN, NH2 or 
SH groups. These surfaces can 
be used as substrates for obtain- 
ing surface-enhanced Raman 
spectra of adsorbed molecules 
as well as for studying the origin 
of the enhancement effect. 

Poppy seed rolls 
Grains and powders exhibit a 
variety of fluid-like flow pat- 
terns, including convection. 
Ehrichs et al. (p. 1632) used 
magnetic resonance imaging of 
a column of poppy seeds to ob- 
tain three-dimensional images 
of the convection pattern pro- 

the bacterium express mutant 
forms of InhA. Dessen et al. (p. 
1638) show that InhA is an 
enoyl-acyl carrier protein ( ACP) 
reductase, an enzyme that is 
likely to be involved in mycolic 
acid biosynthesis. Compared to 
the wild-type enzyme, a drug-re- 
sistant form of InhA has a lower 
affinity for the cofactor NADH 
(nicotinamide adenine dinucle- 
otide), a defect reflected at the 
structural level by a perturba- 
tion of the NADH binding site. 

Peppy newt peptide 
Courtship in newts is known to 
be mediated by chemical sig- 
nals, and Kikuyama et al. (p. 
1643) have now isolated from 

duced by vertical vibration. In 
contrast to convective flow in 
a true liquid, where velocity 
vanishes at the boundaries, the 
largest velocities in the col- I 
UI& of seeds were in a boundary 
layer, one or two seed diameters 
across, at the container walls. 

Reductase resistance 
The InhA protein of Mycobac- 
terium tuberculosis is targeted by 
the anti-tuberculosis drug ison- 
iazid, but resistant strains of 

the male red-bellied newt, 
Cynops pyrrhogaster, a small pep- 
tide that acts as a pheromone. 
The peptide, named sodefrin, 
attracts female newts of the 
same species at concentrations 
as low as 10 nanograms in 3 
liters of water. This is the first 

Brain-altering chemicals 
The signaling molecules called neurotrophins are essential for brain 
and neuronal development, and are present, along with their recep- 
tors, in the adult mammalian hippocampus and cortex. Cabelli et 
al. (p. 1662) found that neurotrophic factor 415 (NT-415) and 
brain-derived neurotrophic factor (BDNF) disrupted the normal 
segregation of neurons in the visual cortex into blocks correspond- 
ing to each eye, while nerve growth factor (NGF) had no effect. 
The neurotrophins apparently overwhelm the ligand-receptor com- 
petition that controls segregation. In a finding that may shed light 
on the physiological functioning of neurotrophins, Kang et al. (p. 
1658) showed that application in vitro of BDNF and NT-3 to slices 
of adult rat hippocampus markedly enhances synaptic response; 
NGF again had no effect. The enhancement resembles long-term 
potentiation, although it appears to work by a different pathway. 

pheromone identified in an 
amphibian species and, appro- 
priately to the newt's environ- 
ment, is water-soluble, unlike 
the usually volatile pheromones 
found in other vertebrates. 

Microbes get licked 
Tongues are in close and often 
abrasive contact with the out- 
side world, yet rarely develop 
serious infection. Schonwetter 
et al. (p. 1645) have isolated 
from the epithelium of bovine 
tongues a number of peptides 
with antibacterial and antifun- 
gal properties, the most notable 
being a member of the p- 
defensin class, which the au- 
thors name lingual antimicro- 
bial peptide (LAP). LAP mes- 
senger RNA was found in in- 
creased abundance around in- 
jured regions of bovine tongues, 
and its presence was correlated 
with other signs of inflamma- 
tion, suggesting that LAP is a 
key component of the mucosal 
response to injury. 

Understanding ulcers 
Investigation of the bacterium 
Helicobacter pylori, now known 
to be the cause of the majority 
of gastric and duodenal ulcers 
in humans, has been hampered 
for lack of an animal model. 
Marchetti et al. (p. 1655; see 
also Perspective by Tompkins, 
p. 1621) have been able to in- 
fect mice with newly isolated 
clinical strains of H. pylori, al- 
though laboratory strains of the 
bacterium did not cause infec- 
tion. Infected mice displayed 
gastric symptoms as in human 
disease; antigens obtained from 
them successfully immunized 
other mice against infection, in- 
dicating that the mouse model 
may be a practical tool for test- 
ing human therapies. 

SCIENCE VOL. 267 17 MARCH 1995 



I I 

'" 

J.25, GET READY 
I : OF YOUR LIFE, 

I, l o conventional centrifuge keeps pace with the 
new 25,000-rpm Avanti 5-25 High-Performance 
Centrifuge Systems 
the Avanti 5-25 series 

to their new lightweight, large-volume rotors - helps you 
perform more separations in less time. 

ACCELERME YWR !HUMWTm 
W1ULEwmN#E 
Now your lab can complete more separations, more 
quickly, than with any conventional high-speed. 
That's because the Avanti J-25 offe 
speeds and g-forces, with larger volumes, than 
any competitive model. A high-torque SR 

. direct drive makes these benefits possible by 
3- > 

Rotor Identification System (IRIS"'). 

accelerating and braking in up to half the time of 
T F ; ~ :  conventional high-speeds. Set-up is quick and easy. And with 
2M'r< the J-251, you're freed fimn rotor ID by an innovative Instant 

SIFESORmE-MYa 
Because Beciunan shares your coslcems abut environ- 

@;: mental safety, the Avanti J-25's brushless SR drive 
3 ' is air-cooled, and an advanced refrigeration 

system eliminates CFCs from its design. The Avanti 
2 5  also consumes much less power, produces less 

C I  . 
r';.".' tha~~ half the heat, and is 50% quieter than conventional v' models. Compliance with some of the world's highest 

standards for quality and operator safety is guaranteed by 
CE madmg, UL and CSA appmval. 

High-performance productivity is another part of the 
Beckman Plus, that extra level of p e r s o d i  service and 
support available only from Bedman. For more information 
about the Avanti 5-25 series, contact one of our nalw 
offices worldwide. 

* .: * SR drives an manqfactured by Becbnan wrth technology hcensedfrom 
Switched Relumnce Dnves h t e d  

'; ,, : .*'!.?..- , 
: . - - 

,L' . id.. , , ,:? .. . .:.i . . ' - a .  . - . , &  . j j ,  . .  - ( I f  - . .  . , - ,  . 
.,7.~i,5~!f-;&.:. $?,:, .<;.; *;, ; - : ,  ;s", > !  
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Mutagenesis 

INTERCHANGF  ̂m vrvu anu 
in vim Amber Suppressor 
Mutagenesis Systems 
the INTERCHANGE" in vivoor in vitro 
Amber Suppressor Mutagenesis Systems 
allow rapid mutational analysis by place- 
ment of different amino acids at a site of 
interest in an expressed protein. From one 

I Altered Sitese II Systems 
High efficiency site-directed mutag 

Positive selection for mutant - 
Over 90% mutation efficiency. Ma~e 
multiple mutations simultaneously. 
Easy protocol - No ssDNA required, 
ready-to-use reagents. 
Expression without subcloning- 
Use PALTER@-bl or -EX Vectors for 
mutagenesislprokaryotic expression. 

>d 
?, . > 

an amber stop codan was introduced into each of the 
ssor Strains. The intensity and the color of the iight produced 
o acid substitutions in the luciferase protein at the site of the amber 

mutation. The luciferase gene was cloned into the pALTEFPO-Ex2Vector. An amber stop codon was 
introdurn into the luciferase gene using the Altered Sites@ II Mutagenesis System. 

I For more information please call Promega 
and request DS042. 

1 Altered Sites and pAlter are registered bademarks and 
INTERCHANGE IS a trademark of Promega Corpora 

For Dlmd Salr In USA: Promega Corporation - 2800 Wwds Hollow Road . Madison. Wisconsin 53711-5399 -Toll Free lW!-356-9526 - Fax 602-356-1970 
Promega products may also be purchased from Fisher Scientific. Toll Free 800-766-7000. Fax 800-926-1166 
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Czech Republic 02 361 825 Hungary 01 251 0344 Luxembourg (see Netherlands) Slovakia (see Czech Republic) Venezuela 2 265 0891 
Denmark 44 94 88 22 Iceland (see Sweden) Malaysia 3 735 1559 Swth Africa 11 886 4710 
Eowt 2245 1785 India 11 684 6565 Mexico 55258579 Soain 934045214 
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Five New 
Products 
Every Day. 

SIGMA 

Sigma dentists work every day on requests for new products from researchen like you. 

Over 50 years ago Sigma produced the first stable crystalline ATP for just one reason ... researchers needed a 

reliable source. This tradition of "listening to our customers" is deeply ingrained in the Sigma philosophy. 

Our R&D scientists constantly review literature to keep abreast of refinements and revolutions in research. 

But without input from our customers, we would never be able to offer such an extensive list of 

new products year after year. 

We added over 2,000 new products to the 1995 Sigma Catalog. That's more thanfiveproducts every day! 

In addition, our scientists have already manufactured and stocked many new items that will not 

appear in the catalog until 1996. So if you don't find 

what you need, give us a call. You may be surprised; a colleague SIGMA+# 
may already have suggested the product you are looking for! Where Science and Service Come Together. 

Call collect: 314-771-5750, 
800-325-301 0, 
or contact your local Sigma office. 

AUSTRALIA AUSTRIA BELGIUM BRAZIL CZECH REPUBLIC FRANCE GERMAh'Y HUNGARY INDIA I T a Y  JAPAN 
KOREA MEXICO N E F R L A N D S  POLAND SPAIN SWEDEN SlWIiXMAM> UNITEDKINGDOM UNlTEDSTATES 

A S i M *  Company 
G h k M a 1 8 ~ R ~ ~ d W S a n r k e G W  
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DNAlF 
C E L L  f 

FAST 
EASY 

FOR PERFORMING 

DNA PROBES 
'ROTEIN BINDING 
?ECEPTOR/LIGAND BINDING 

THERAPEUTIC DRUG ANALYSIS 
ENZYMEISUBSTRATE INTERACTIONS 

I PROTEASE ASSAYS 

I ANTIBODY/ANTIGEN INTERACTIONS 

I DRUGIRECEPTOR INTE INS 

I HIGH VOLUME T H R O U ~ H - P U  I -  SCREEN IN^ 
(FLUOROLITE FPM-2 ONLY) 

I 96 WELL 
I >15.000 

FORMK 
SAMPLE 

T 
IS  PER I 
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EXPLORE WITH 

AAAS in 1995 

w Mexico's Copper Canyon, April 
22-29. Led by Mexican historian 
Pedro Palma. $1,890 plus air 

w Backroads 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 

w Lake Baikal& the Great 
Siberian Tiaga, July 9-23 & Sept. 
3-17. Led by Dr. Vladimir Fialkov, 
Baikal Museum Director, and Dr. 
Victor Kuzenavov, Irkutsk Botanic 
Garden Director. A superb explo- 
ration of Lake Baikal and more. 

$2,495 plus air 

s Impressions of a Swedish Sum- 
mer, August 17-27. $2,295 plus air 

w Columbia River Cruise, Oct. 27- 
Nov. 2. With lectures by AAAS sci- 
entist Dr. Marvin Beeson, explore 
the land of Lewis & Clark, the 
Columbia and Snake Rivers. 

from $1,990 plus air 

w South Georgia Islands 
& Antarctica, Nov. 29-Dec. 20. 
Led by wildlife biologist Narca 
Moore-Craig, explore South 
Georgia, the Falklands, Antarctic 
Peninsula, and more. 

from $5,995 plus air 

w 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 

w Antarctica & the 
Falkland Islands, 
Jan 25-Feb. 8, 1996. 
With lectures by 
Dr. Gunter Weller. 
A repeat of our -. 
popular expedition 
on board MNAlla Tarasova. 

from $5,395 from Miami 

Call Today for Trip Brochures! 

(800) 252-4910 

AAAS Travels 
Exclusively for AAAS by BETCHART 

Aleading operator of travel for non-pmfits since 1981 

17050 Montebello Road 
Cupertino, CA 950145435 





Rapid NUP~P; 

plants 

Acid Isolation System 
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Multiple Choice 

Selecting the proper INCUBATOR for your application 
is easy when given the right choices. 

As the indust~y leader in cell culture incubators, you choose a cell culture incubator for your specific 

Forma Scientific offers a versatile line of water needs. Select the company that gives you a 

jacketed, forced draft and large capacity reach-in MULTIPLE CHOICE . . . Forma Scientific. 

incubators, as well as anaerobic systems. Our incu- 

bators are engineered with the latest technological 
advancements including microprocessor control, 
HEPA filtration and precise control of temperature, 
C02/02 and humidity. Forma meets the critical 

klr 
Forma Scientific, I~c. 

demands of microbiological and cell culture Box 649 Marietta OH 45750 - 1-614-373-4763 
research in the clinical, pharmaceutical, biotechno- Fax: 1-614-373-6770 Telex: 29-8205 

logical and industrial markets. Custom units are Toll Free 1-800-848-3080 
also available. Our direct sales force is ready to help An I S 0  9001 Company 
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The Only 

Assay System 
for Receptor 

Signaling. 

The Cytosensor Microphysiometer System is the latest 
tool used for drug discovery and signal transduction research! 
Using a patented biosensor, the system can monitor the receptor- 
mediated mpom from living cells in minutes, producing func- 
tional dose mponses in just a few hours. Because of the unique bio- 
sensor, receptor activation can be studied even without p~vious 
knowledge of the signal transduction pathway. Thus, a single 
assay system can be used to evaluate a variety of receptor families. 
Previously time-consuming experiments can be performed 
quickly and easily, making it possible to obtain EC, and IC,, 
values in just 4-7 hours; without radioactivity. And novel receptor 
responses, not seen with other methods, have been observed. 
1 W s X s  267 19051912. (1992) 2 J NIHResaudlb. 69. ( 1 W )  

Call us for an evaluation of your cells and effector 
agents or for a detailed list of sdenbIPlc references. 

Germany: 49-898-54-5050 (FAX: 49-W-54-223) 
Circle No. 39 on Readers' SefVke Card United Kingdom: 44293-619579 (FAX 44-293-619586) 



Real ( I 

The GS-363 Molecular Imager@ system 
performs high resolution storage phosphor 
imaging. But unlike competitive imagers, 
the GS-363 imager also offers a ch e of 
radiolabel and chemiluminescent analysis. 
- A comprehensive of general use and application 
specific imaging screens makes accurate quantitation of 
samples quick and easy. And, a patented imaging screen 
chemistry allows chemiluminescent samples to be 

quantitated over a broad linear range. 
A choice of powerful analysis software 

that runs native on the PowerMac': 
Macintosh: and PC platforms makes the 
GS-363 imager ideal for multi-user facilities. 

For high resolution storage phosphor imaging, choose 
the GS-363 Molecular Imager system. After all, an imaging 
system should maximize your choires;, not limit them. 
For more information call 1-800-4-BIORAD today 

I 

Laboratories 
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ISCAN eye tracking ( 
products set the pace for 
performance and affor- 
dability in the research 
marketplace. Applica- 
tions include fixation 
monitoring. vision 
research, Zvertising 
research, psycho-visual 
experiments, reading 
studies, toxicology, human 
factors evaluation and 
drug or alcohol response. 

Non-invasive, real-time 
video image processors 
automatically measure 
pupil position and size and 
compute subject's point of 

gaze. Benchtop, head 
mounted and high speed 
versions as well as corn- 
puter data analysis software 
are available. Complete 
Eye Movement Monitoring 
Laboratories or component 
systems can be provided 
to suit any research 
application. 

P.O. Box 382076 
Cambridge. MA 02238-2076 USA 

Tel: 617-273-4455 Fax: 617-273-0076 
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In 1998, the American Association for the Advancement of Science 
(MAS) will celebrate the 150th anniversary of its founding. A 
comrnetnorutive postage stamp would be a fitting tribute to the 
Association's historic efforts to promote the progress of science and 
engineering in h e  sewice of humankind. 

BUT YOUR HELP IS ESSENTIAL 

We need letters expressing suppol 
stamp as well as ideas for the stan 

I for a AAA! 
~p's theme a1 

i commemor 
nd design. 

page 1678 
for more 

great jobs! 
-7 Science Careers in Biotechnology 

and Pharmaceuticals: 
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Turn to the Science Careers in 
Biotechnology and Pharmaceuticals: 
Beyond Discovery advertising supple- 
ment in this issue of SCIENCE for 
more great career opportunities. The 
full-page advertisements in the 
supplement highlight career opportu- 
nities from top companies and institu- 
tions looking for talented scientists 
just like you. When you turn to 
Beyond Discovery, you'll be joining 
thousands of scientists who turn to 
SCIENCE each week for the most 
comprehensive listing of scientific 
employment opportunities found 
anywhere. Find out what you're 
missing in SCIENCE. 

SC~ENCE 



WHATEVER THE 

NATURE, I 
QUEUE PROVIDES THE 

NURTURE 
In a laboratory of the Harvard Medical School, Dr. Gregory Stahl is 
growing tissue cultures in the oxygen-rich atmosphere of a Queue tri-gas 
incubator. And while there are plenty of incubator features that keep his 
cultures safe, the most impressive number is the $8,000 it saved him. 

"I'm raising monoclonal antibodies against new procedures. With quality features that, 
Complement 5a," Dr. Stahl explains, "a peptide according to Dr. Stahl, assure critical (and costly) 
produced during ischemia/reperfusion and also culture investments are secure. "It's a very reli- 
during cardiopulmonary bypass and hemodialysis. able unit. In fact, we've just purchased a dual 
What we've done is place a bioreactor for raising chamber unit so we can produce even more. 
tissue cultures inside of a Queue tri-gas incubator. "My training is as an animal physiologist. But 
Cells are allowed to grow inside the reactor I can see that the wave of the future is going 
without any oxygen until they become stable, then more and more cellular. Animal physiologists 
we increase the O2 to 25.8% to 
increase the growth rate and 
antibody production rate." 

Using the bioreactor in thls 
way, Dr. Stahl avoided the addi- 
tional, $8,000 cost of an alter- 
nate bioreactor with built-in 
atmospheric control. Queue's 
Cellstar 2700 incubator is one of 
the few incubators in the world 
that gives researchers such as 
Dr. Stahl the flexibihty to try 

will need to spend more time 
developing research tools at 
the cellular level." 

See for yourself the Queue 
advantages - such as deep- 
drawn tanks and sophisticated 
microprocessor controls - that 
make Queue incubators the 
sound choice for today's 
research. Call, write or circle 
the number below: 

From Queue 
275 Aiken Road Asheville. NC 28804 Phone: 800-221-4201 Fax: 704-658-0363 
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Total RNA Minipreps 
in 20 minutes 

RNeasyTM Total RNA Kits are a new technology from RNeasy Kits have been optimized for total RNA isolation 
QIAGEN, designed for total RNA minipreps in just from small samples including cells, tissue and biopsy 
20 minutes. - material. Total RNA can be isolated from less 

Using RNeasy means: 
rapid processing of multiple samples 

a immediate 'inactivation of RNases 
no CsCl ultracentrifugation 
no phenol extractions 

RNeasy Kits purify total RNA from 

f than 100 cells or 1 mg of tissue. As much as 
pg RNA can be bound per spin column. 

!asy purified total RNA i s  pure, with an 
A260/280 ratio of 1.7 - 2.0. It ~erforms 
optimally in RT-PCR, Northern, dot- and 
slot blotting, primer extension, poly A+ 
selection and differential display. 

animal.and cells, and from tissues, fungi 
or bacteria. Degradation i s  prevented by immediate 
inactivation of RNases with specially formulated buffers 
and reagents, so your RNA remains intact. RNeasy Kits 
provide all the familar advantages of silica gel-based 
membranes and microspin technology - selectivity, speed 
and convenience. Multiple samples are processed in a 
fraction of the time needed with other methods - without 
phenol, CsCl or ethanol precipitation. 

. , 

RNeasy Total RNA Kits are supplied with spin columns, 
RNase-free reagents, and detailed protocols for stream- 
lined RNA minipreps and RNA clean-up. 

To receive additional information about RNeasy for total 
RNA purification, please call QIAGEN or your local 
distributor. 

Join the RNA Revolution ... with RNeasy! 

QUGEN GmW Max-Volmer-StraRe4 40724 Hilden Germany Orders (0)2103-892-230 Fax (012103-892-222 Technical Service (0)2103-892-240 
Q U O I N  I m . 8  9600 DeSato Avenue th~hwadh CA 9151 1 USA, 6rdm 800-426-8157 Fax 6 ~ 7 1 8 - 2 0 5 6  Technical h c e  800-DN4-PREP (KO-362-7737) @pa Q U W N  W Unit 1 ~illirtfmurn~ ~t.;  Dwking &rskem Park, Daking YRH4 1 HI, UK, orden 10306) 740 444, ik (0306) 875 885, Tghnicd Savice (0306) 740 444 - - a a a QUGEN M ~ u f  de'm Wo f 4.4052 Basel. Switzerland. Orders lo141 131 9420. Fax 10161 13179422. Technical Sanice 10161 3179420 
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