


Cool lhbe 
"Often Imitated, Never Equaled 
The Stratacooler@ Portable Benchtop Coolers 
Wherever your research may lead you, the Stratacooler@ Benchtop Coolers 
are designed to maintain subzero temperatures. Within your -20°C freezer, 
the Stratacooler h e  of benchtop coolers insulates your enzymes from A. Stratacooler@ I1 Benchtop Cooler 
periodic temperature increases due to open freezer doors, frost-free B. Stratacooler@ I1 Racks (2 Racks) 
cycles, or power loss. The StrataCooler line is the most reliable, maintain- C. Stratacooler@ Lite Benchtop Cooler 
ing subzero temperatures for up to two hours at your benchtop or wherev- D. Stratacooler@ Lite Racks (1 Rack) 
er you prefer to work. E. Stratacooler@ Cryo Cell Freezer 

NEW Stratagene now offers the Stratacooler@ Cryo Cell Freezer and the 
Stratacooler@ Cwo Lite Cell Freezer. Both units are designed for the con- 

F. Stratacooler@ Cryo Lite Cell Freezer 
Cryovials 500 (not pictured) 
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trolled freezing of mammalian cells. The StrataCooler C ~ O  units provide 
researchers with a convenient, controlled and inexpensive means to freeze When looking for the "Coolest" technologies, call 
mammalian and insect cells, with overall survival rates of 80-90%. Stratagene or the Stratagene distributor nearest you. 

TRATAGENE " 
A: Germany: United Kingdom: France: Switzerland: 
rporate Headquarters Stratagene GmbH Stratagene Ltd. Stratagene France Stratagene GmbH 

Telephone: 800-424-5444 Telephone: (06221) 40 06 34 Telephone: (0223) 42 09 55 Telephone: (0590) 72 36 Telephone: 01-3641 106 
Fax: 61 9-535-0034 Telefax: (06221) 40 06 39 Telefax: (0223) 42 02 34 Telefax: (1) 44 28 19 00 Telefax: 01-3657707 
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Packard Cuts Liquid Sample 
Preparation Costs In Half! 

.I 

Introducing Packard's MultiPROBETM - Everything You Need 
in a Liquid Handling System at a Price You Can Afford. 

MultiPROBE - a new robotic multichannel liquid handling system 
from Packard with features that will make your sample preparation 
more efficient. 

Multiple tips - provide processing speeds of over 1200 samplesper 
hour, but at half the cost of high-end, multi-tip systems. 

Varispan - a new cost-effective multichannel sample processing 
technology providing automatic variable spacing between sampling 
tips. This enables any combination of test tubes, microplates or vials 
to be processed without reducing throughput. Now you can perform 
the work of four single tip systems for the price of just one. 

Efficient sample probe washing - reduces carry-over with high 
volume/high throughput washing, in many cases eliminating the cost 
of disposable tips. 

Accusense* - Packard's exclusive liquid level sensing technology, 
reduces sample volume requirements to less than 50 pl - unmatched 
by any other system. 

Easy-to-use sotlware - simplifies programming of today's applica- 
tions through a graphical-user interface and simple user prompts. You 
don't need to be a programming specialist to operate a MultiPROBE. 

Efficiency without complexity in a cost-effective package ... 
the new Packard MultiPROBE. 

*Patent pending. 

I P o c k ~ r d  Instrument. Co 
Packard Instrument Company, One State Street, Meriden, CT 06450 U.S.A. SYSTEM PACMD N: 2 0 3 - 2 ~ ~ 3 5 1  TOII Free: I-800-323-1891 rn 643251 FU(: 203-235-1347 (== 9 
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New Options In PCR Enzymes Fromg 

No matter what your 

Perkin-Elmer can meet 

II 
2 .. e 

application is, no matter .I 
' $ 

' . 4 
how much PCR-enzyme 

-4 

your laboratory requires, - *  I 
.? 

your needs. Now available 

in a selection of formulations 

and quantities, the AmpliTaq" 

family of recombinant Taq 

7 
New AmpliTaqe DNA I AmpliTaqe DNA Pblymem 

u 
m~~mera~e, LD is ideal 

W 
§&l F-t meets special 

for low copy number ampliticatio~w PCR needs such as amplitication 

of bacterial targets. A proprietary of G+C rich templates and multiplex 
' 

separation process has been used PCR. AmpliTaq DNA Polymerase, 

to reduce background DNA to fewer Stoffel Fraeplent features increased 

than ten copies. You'll find the same thermal stability, optimal activity 

1 
over a broad range of magnesium 

ion concentratiorui and lack of 5'- 

exonnclease activity. 
the most options for 



Our Expanibng ArnpliTaq F d y  

-4mpliTaq WD14 Polymerase 

for DNA Sequencing is spe- 

cially formulated for DNA sequencing. 

It can be purchased separately or 

I 
as a component of the AmpliTaq" 

Cycle Sequencing Kit for direct 

sequencing of PCR products and 

double-stranded DNA or the 

AmpliTaqm Sequencing Kit for 

sequencing single-stranded DNA. 

I New savings for AmpliTac~ " 

DN24 Polymerase, the most 

published PCR enzyme and the 

enzyme of choice for most applica- 

tions, including emerging techniques 

such as in situ PCR. Special quantity 

multipacks, containing 1000-unit 

and 250-unit vials, offer significant 

savings compared to the single 

250-unit vial. 

New AmpliTa q WNA 

Polymerase, AS lets you 

save even more on AmpliTaq DNA 

Polymerase by specifying ambient 

shipping and lowering delivery charges. 

It represents an environmentally 

sound option. 

In the U.S., call PE XPRESS 

at 1-800-762-4002 to order. Or call 

1-800-762-4001 for technical info~~na- 

tion. Outside the U.S., contact your local 

Perkin-Elmer sales representative. 

- - - - - - - - - - - - - - . 

Eurooe Vaterstelten. Germanv Tel 49-8106-381-115 Fax: 49-8106-6697 
Canada Montrea Canaaa ~ e .  514-737-7575 Fax 514-737-9T26 
Far East Me Dome. A.slralla Te 61-3-560-4566 Fax 615-5605231 
Latin America Mexlco C~ty. Mexico Tel. 52-5-651-7077 Fax: 52-5-593-6223 

Perkin-Elmer PCR reagents are developed and 
manufactured . Roche M M a r  Systems, lnc., @ 
Branchburg. New Jersey. U.S.A. 

Perkln-Elmer IS a mp~stemdtrsdemark ol The Perkon-Elmer Corporation. AmpliTaq 
IS a repstemdlrsdemarkol Hoflmsnn-La Roshe Ins and E Hoflmann.La Roshe A G 
~ ~ h p P C n p m s e ~ ~ s ~ d W U S ~ l e ~ o 1 n e d W H d h n i l n n - L a R o ~ I ~  
and F ~onmann-L.  ROC^ A G. 
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Metalloregulatory proteins, here superimposed on the Most of these proteins mediate metal-responsive tran- 1 
periodic table, act as metal-specific sensors that trans- scription by RNA polymerase (top left). See page 71 5. 
late changes in metal ion concentration into changes in A special section on bioinorganic chemistry begins on 
gene expression; elevations are proportional to the page 701 ; see also the Perspective on page 699. 
logarithm of the elemental abundance5 in the universe. [Image: Bryson Biomedical Illustrations1 
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Now Get UV Results Faster. 
Introducing Lambda Bio, the first UVIVIS There's more: A built-in printer gives you fast 

spectrometer designed to provide you with documentation of results; a unique, space-saving 

results faster than ever. work-top tray facilitates sample preparation. 

No programming, no method development is And Lambda Bio is backed by the worldwide 

required. With a single keystroke, Lambda Bio7s network of service and technical support of 

technology allows biochemists to Perkin-Elmer, the world leader 

run over 50 predefined methods. in PCR technology and analytical 

From DNA concentration to instrument systems. 

protein assays, enzyme kinetics For fast, easy, and 

and substrate analysis. All are New LambdaBio UvV'SSpectrome~r accurate results, choose 

button. Also included are many other methods for 

3 
preprogrammed, ready to run at the push of a Lambda Bio. Because simpler is faster. 

For more information, contact your local 

DNAIRNA analysis. And you can also create Perkin-Elmer office. For product literature in 

your own methods for specific application needs. the U.S., call 1-800-762-4000. 

The Perkin-Elmer Corporatlon. 761 Main Avenue. Norwalk. CT 06859-0012. USA: 
Perkln-Elmer Ltd.. PosIOfllce Lane. Beaconslield. Buck HP9lQA. UK; Bodenseewerk Perkin-Elmer GmbH. Posttach 10 11 64,7770. Ueberllngen. Germany 

TheGeneAmp PCR process lacowred by U.S. patentoowned by Hdtmann-La Roche Inc.and F.Hofhnann-La Roche Ltd. 
Ati analytical instruments andsystems manufactured by Parkin-Elmerare certified under the quality requirements of IS0 9001. 

For information circle reader service number 32 
For sales call circle reader service number 33 



edited by PHIL SZUROMI 

Cytochrome P450 
structure 

Cytochrome P450 enzymes are 
monooxygenases that partici- 
pate in steroid biosynthesis 
and detoxification. Ravishan- 
dran et al. (p. 73 1) have deter- 
mined the x-ray crystal structure 
of the hemoprotein domain of 
P450BM-3 from Bacillus mega- 
terium that catalyzes the mono- 
oxygenation of fatty acids. The 
P450 enzymes fall into two 
classes that differ in their redox 
partners. Comparison of the 
structure of P450BM-3, a class 
I1 P450 that resides in the en- 
doplasmic reticulum, with that 
of P450cam, a class I mitochon- 
drial enzyme, reveal differences 
in the regions for substrate and 
redox-partner binding. 

Metal insulators 
Quasicrystals lie somewhere be- 
tween perfect crystals and purely 
amorphous materials, and much 
effort has gone into learning 
what effect their quasiperiod- 
icity has on condensed matter 
properties. Pierce et al. (p. 737) 
find that  high-quality bulk 
icosahedral alloys of aluminum, 
palladium, and rhenium exhibit 
low-temperature resistivities 
that are orders of magnitude 
higher than those of disordered 
metals or metallic glasses. Al- 
though these materials have 
the  high electron density char- 
acteristic of metals, they behave 
as insulators at low temperature. 
The authors interpret this as ev- 
idence of electron localization 
and band-gap formation that 
result from the quasiperiodic 
structure of these alloys. 

Gathered in garnet 
Uranium-thorium isotopic data 
on basalts can provide informa- 
tion on the origin and mecha- 

Assorted ices on Pluto and Triton 
Both Pluto and Triton, Neptune's largest moon, have thick surface 
layers of mainly nitrogen ice mixed with ices of other simple 
molecules such as carbon monoxide, carbon dioxide, and meth- 
ane. Ground-based infrared spectroscopy reveals similarities and 
differences in the mixture of ices on each body (Owen et al., p. 745, 
and Cruikshank et al., p. 742). Seasonal temperature variations on 
Triton are such that nitrogen ice cycles on a 700-year time scale 
between cubic and hexagonal crystal structures. Duxbury and 
Brown (p. 748) argue that the repeated phase transitions fragment 
the ice to produce a more reflective surface. Tryka et al. (p. 751) 
show how the two phases may be distinguished observationally 
through subtle differences in their infrared spectra. In a Perspec- 
tive, Lunine (p. 697) sets these new observations and inferences in 
the context of the chemical evolution and dynamical develop- 
ment of the outer solar system. 

nisms of magmatism at mid- 
ocean ridges and elsewhere, pro- 
vided that the distribution of 
these elements in minerals and 
melts in the mantle is known. 
Many oceanic basalts are en- 
riched in thorium-230 com- 
pared to uranium-238; residual 
minerals in the source region 
thus apparently retain uranium 
in preference to thorium. In a 
series of experiments, LaTour- 
ette et al. (p. 739) show that 
garnet is the only major phase 
in the mantle that could ac- 
count for such fractionation. 
The data imply that melting be- 
gins in the garnet stability field, 
at depths below 70 kilometers, 
and that  melts ascend fast 
enough from this great depth 
that a significant fraction of ra- 
diogenic thorium-230 is pre- 
served upon eruption. 

Blocking a defense 
buildup 

Salicylic acid, a useful human 
analgesic, was originally iso- 
lated from plants, where it ap- 
pears to act as a signal in sys- 
temic acquired resistance, the 
ability of the plant to resist re- 
infection by pathogens at sites 
far away from the initial infec- 

tion. Gaffney et al. (p. 754) 
blocked salicylic acid accumu- 
lation in tobacco plants by 
transforming them with a gene 
for a Pseudomonas enzyme that 
converts salicylic acid to cate- 
chol. When these transgenic 
plants were infected with to- 
bacco mosaic virus, the effects 
of primary infection were more 
severe and systemic acquired 
resistance was not induced. 

Alkali ion binding 
and enzymes 

Many proteins that bind the al- 
kaline earth metals calcium or 
magnesium have been de- 
scribed. Much less is known 
about proteins that bind the 
alkali cations sodium and po- 
tassium. Toney et al. (p. 756) 
provide the crystal structure of 
dialkylglycine d e c a r b ~ x ~ l a s e ,  
an  enzyme that is positively 
regulated by potassium and 
negatively regulated by sodium. 
The geometry of the ligands at 
the alkali metal binding site 
changes with the identity of 
the ion, and these changes con- 
nect to movements of amino 
acid residues located at the ac- 
tive site. This enzyme also is un- 
usual because it catalyzes both a 

deca rb~x~la t ion  and a trans- 
amination with the aid of a py- 
ridoxal phosphate cofactor. 

Uneven start 
Most eukaryotic promoters 
have a TATA box sequence lo- 
cated approximately 30 nucle- 
otides upstream of the transcrip- 
tion start site, and DNA melt- 
ing associated with transcrip- 
tion from such promoters oc- 
curs approximately 20 nucleo- 
tides downstream of the TATA 
box. In yeast, the distance be- 
tween the T A T A  box and the 
transcription start site varies 
greatly; TATA lies between 30 
and 120 nucleotides upstream 
of transcription start site. Giar- 
dina and Lis (p. 759) show that 
DNA melting in yeast begins 
about 20 bases downstream of 
TATA, and that distance to the 
transcription start site may vary 
from about 10 to 90 nucleotides. 

TAP dance 
Peptide antigens can activate T 
cell responses only if they are 
bound to a major histocom- 
patibility complex (MHC) mol- 
ecule. For class I MHC mole- 
cules, these peptides are gen- 
erated in the cytosol and must 
be translocated into the lumen 
of the endoplasmic reticulum 
(ER). Neefjes et al. (p. 769) pre- 
sent direct evidence that two 
putative protein transporters, 
TAP1 and TAP2, are required 
for MHC class I assembly in a 
process dependent on adeno- 
sine triphosphate. A radiolabeled 
peptide was introduced into the 
cytosol; addition of anN-linked 
glycan to the peptide indicated 
that it had been translocated 
into the ER. Both TAP-1 and 
TAP-2 had to be expressed in a 
TAP-deficient cell line in order 
to see translocation. 
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If there's a wa7; to get around her, we'll help researchers 

find it. With a range of custom DNA services that have become 
second nature to our growing roster of customers. But are 
clearlv second to none. 1 

At National Hioscirnces9 we not only produce A of ~ 

the highest quality and purity9 RTe back it up with the most 
comprehensive documentation in the business. All at prices the 

competition only wishes it could match. 

We'll deliver your custom synthesized primers and 
probes w i t h  three business days for as low as $2~1er base: 

With absolutely no set-up charges. We'll even give vou .I a free 
oligonucleotide with vour first order. 

For more information, call (800) 747-4362. Or fax us 
vour order at (800) 369-5118. 

You'd be a fool not to. 

- 

v v v Custom DN24. RXL4 And Gene Synthriis Scnicei 
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MOVES INTO THE FAST LANE 
There's a new detection 

technology that makes fluor- 
escence analysis as accurate as 
autoradiography. And a lot 
faster than chemiluminescence. 

The Molecular Dynarmcs 
FluorImager 575. 

The FluorImager 575 
directly scans samples up to 
20x25 cm in less than 5 minutes. 
That's because there are no 
drymg, exposure or film devel- 
opment steps -or radioactive 
materials - to slow you down. 

In fact, with dual-wave- 
length, two-color scanning, 
the FluorImager 575 can run 

samples and standards in the 1 
same lane. So you can get twice i 
as much done in a fraction of i 
the time it used to take. j 

Even more important, you j 
get better results. ! 

i 
From gels, blots, TLC and / 

microtitre plates, the Fluor- 
Imager 575 delivers 100 times ' 
the sensitivity of 
traditional 

fluorescence methods, and 
up to 4 orders of magnitude 
linear dynamic range. That 
means you can quantitate faint 
and dark bands without re- 
running samples. 

Specially developed FluorKtN 
mgents and standard protocols 

ensure reproduci- 
bility. And 

I Image- 

I Q U ~ N T " ,  
Molecular 

Dynamics' 

proven analysis software, simpli- 
fies quantitation and makes it 
easy to transfer data to your 
favorite Windows and Macintosh 

P%r-. 
So, if you're looking for a 

faster way to get quantitative 
results, move to the FluorImager 
575. And leave the rest behind. 

Call today for a copy of our new 

FluorImager 575 brochure. In the 
U.S.,  call 1-800-788-0634. In 
Europe, call 44 732 762565. In 
Australia, call (03) 810-9572. In 
Japan, call (03) 3976-9692. 

Molecular 
Dynamics 

Molecular Dynamics, 880 East Arques Ave., Sunnyvale, CA 94086 Ph: 408-773-1222 Fax: 408-773-8343 
3 

01993, Mol& Dy.amim. Fluor+", FluorKir", and IrmgQuaNT" ue &marks ofMolecular Dynamics. MW03 
0 
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I 
Vector Systems 
bfanagement of Infections ~n Lh sensitive Ion Channels Reproductive Issues in C F  

Model Systems + Micronutrients in CF 
I 

Advances in Clinical Therapies Late-Breaking Science Disease in CF 
Topics in Transplantation Rites of Passage - Folding Ages & Stages: The Develop 

I 
Host Vector Interaction in & Transport of Membrane Perspective I 

Gene Therapy 
Coping With Family Life 

in the Context of CF 
Submucosal Gland Biology Topology & Domains Controversies in Physical Therapy 

*:* SHORT COURSES I 
Human Suhjects Research: 
Modern-Day Molecular Ge 
The Microbiological Basis 

Design & 
bnetics for 
for Antim 

*:* PROGRAM COMMITTEE 
CHAIRMEN: Bonnie W. Ramsey, M.D. & Jeffrey A. Whitsen. M.D. 

MEMBERS: 1 
Robert J. Beall, Ph.D. Raymond A. Fri~zell .  Ph.D. Caroline McPherson 
Melvin Rerger, M.D., Ph.D. William B. Guggino, Ph.D. Paul M. Quinton, Ph.D. 
Carry R. Cutting. M.D. Barbara H. Iglewski. Ph.D. Lisa Saiman. M.D. 
Carl F. Doershuk. M.D. Daina Kalnins, R.P.M. Michael F. Tosi. M.D. 
Robert K. Dresing Margaret W. Leigh, M.D. Michael J. Welsh. M.D. 
Lynn Feenan, R.N., M.S. Martha S. Markovitz. M.S.W. 
Stacey C.  FitzSimmons, Ph.D. Maggie Mcllwaine. M.C.S.P. 

*:* CONTRIBUTED PAPERS AND CONFERENCE PUBLICATION I 
Contributed papers will be 
discussions on more than 6 

presented 
0 topics. 

Pediarric Pulmonolo,~. I 

@Cystic 
Fibrosis 

Preregisl 
For morr 

Foundatlon Short Coarse Tu 
6931 Arlington Road  ratio0 Ik 
Bethesda.  Maryland 2081 4 m. 
(301 ) 951-4422 Fax: (301) 951 -6378 

Septernbe 
ase eonta 

a 13, 199. 
~ c t  the C1 

Circle No. 20 on Readers' Service Card 



50% Quieter, 20% Cooler, plus SUVA" CFCReplacement Coolant. 
The first thing you'll notice about the new 

RC-5B PLUS and RC-5C PLUS Superspeed 
centrifuges* is the substantially reduced sound. 
They're 50% quieter. Then you'll notice the 
cooler operating temperature - 20% cooler. But 
we didn't stop with cooler and quieter. We also 
included SUVp refrigerant, a new DuPont 
replacement coolant that reduces ozone 
depletion and global warming. 

In addition to the reliable performance you 
expect from a SORVALI?, you'll get 21,000 rpm 

Manuhccured under a quality system regisrered by UL. 
Manufarnured under a quality system approved by BSI. 

"Tested by Biwafety Unit, Division of Biologia, PHLS CAMR, Ponon Down, U.K. 

without a vacuum, plus increased brush life that 
results in less maintenance. 

We've also introduced the first of a new 
line of biosafety tested** SUPER-LITE" rotors 
which are up to 50% lighter than conventional 
rotors. That's not all. They offer higher g 
forces and faster acceleration and deceleration 
times which yield quicker separation times. 

For more information on  how to  
improve your workplace and the  earth's 
environment, call 1-800-551-2121. 

SORVAU....a better choice. 0 U P 0 N 0 
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A 
A Broad Spectrum 
of Tools for 
Research in Signal I 

Transduction 
Pathways 
The interdependency 
of our product offer- 
ings ensures that all 
your application 
needs are met from 
a single source. 

1 

11 the V'orld of 
R- msduction 

Customer and Technical 
Services Second 
to None 
Our helpful and knowledge- 
able service representatives 
provide detailed product 
information. We guarantee a 
24 hour response to your 
application inquiries. 

> -  

/ d j  L '.' . . 
I i\ '., < .  , r 

" .  
& ., 

I - 
P -  s . - 

St~chrre displayed using Insight I1 (Molecular Modeling Software) 
from BlOSYM Technologies 

G-Protein Antibodies 

Protein Kinase C I 

A Commitment 
to Excellence 

determine purity and 
conformance to rigid 
specifications. Our 
strict quality stan- 
dards have earned 
us the trust of the 

Personalized Service 
Call us and ask about our 

account management program. 

CALBIOCHEM 
A D i i  of Calbiochem-NovaMochem Intemtional, Inc. 

r r ~ n d s a v k o u r t ~  
iom4 Pacific Center Court, San Diego, CA 92121 
P. 0. Box 12087, La Job, CA 9203-2087 
Telephone: (61 9) 450-WOO or (800) 854-341 7 
Fax: (619) 453-3552 or (800) 776-0999 
LWibubm are located wwlbwide. 
Contact us for ywr local distributor. 



Now HP helps you confidently unlock 
the mysteries of protein chemistry. 

A4 

Purification 

Baptmentationl 

Amino Acid 
j Analysis 
L 

I Peptide Mapping 

Protein Sequencing 

Activity 

Q IP Measurement 
-- 

We have the right 
combination for protein 
characterization. 

Success in protein chemistry 
today depends onhighquality infor- 
mation And now, with WS reliable, 
high-performance solutions, you 
can be conlident your investment of 
time, resources and precious 
samples will pay off. 

HP offers one of the most 
complete capabilities today for 
chaaderizing both native and 
recombinant proteins. An array of 

advanced HP technologies handles 
everything from protein isolation 
and fragmentation to analysis 
and information management. 

HP instruments for protein chem- 
istry are known for their reliability. 
They include our well-established 
systems for HPLC, UV-Vis and 
Electrospray MS, and our new CE 
system, Protein Chemistry Work- 
station and Protein Sequencer. And 
with I.II: toprated service and 
support are just a phone call away 

These automated HP systems 
help you measure picomolar sample 

amounts, with highly precise and 
reproducible results. And with our 
prwalidation packages, you can 
more easily prove data integrity, 
for faster regulatory compliance. 
Plus when you use our Windows- 
based interfaces, learnin& operation 
and networking are simplified f i r  
details, call 1-800-3343ll0,Errt. 58L 

Pa HEWLETT 
PACKARD 

@ l a ,  Hewlea-kkard C o w  AGO4129 W* is a US. mgkkrd e m a r k  of Miamoft Gorp. 
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The highest levels of product 
purity are provided so that you 
achieve soecific. hiah-vield 

ihe sharply curved bill ofthe am ~ificaiion wiih i o  background 
white-tipped sickle-billed an B no false priming. 
hummin$bird is specifically Licensed to perform 
adapted to probe the delicate Choose Boehringer Mannheim 
tubularflowers of heliconia plants Tag polymerase with confidence 
forthe nectar on which the because Boehringer Mannheim is 
creature survives. now a fully licensed supplier of 

High-performance Boehringer PCR products, and your purchase 
Mannhelm Tag DNA ~o l~merase conveys to you a license to 
is des~gned and tested w ~ t h  an perform pCR for research 
equally specific goal in mind: to purposes. 
produce absolutely specific Now you have the convenience 
amplification products in your of being able to purchase licensed 
pol merase chain reactions. Tag polymerase from the same 

Each lot of Tag ~0hFerase company that you rely on for a 
undergoes a unique self-priming wide ranae of other molecular 
assay to assure thatthe enzyme 
is essentially free of endogenous 
DNAfragments. Additional 
testing makes sure that 
contaminating exonucleases and 
endonucleases are also not 
present. 

lm 2 5 "  20" I O U  O I L  / 

biology rkearch products. 
Give us your specifics today 

Count on Boehringer 
Mannheim Tag polymerase for 
high-yield, high-quality PCR 
results. Contact your 
Boehringer Mannheim 
representative or call 
usto place your order at 1 1-800-262-1640. 
This product is sold under licensing arrangementswith Roche 
Molecular Systems andThe Perkin-Elmer Corporation. 

01993 Boehringer Mannheim. All Rights Resewed. 

Speclflc amplnlcatlon ofa slngle copy p-globlngene115 kbl 
from 100ngol human genomlc DNAus~ngvar~ous unllIUI 
quantltlesof Roehrlnger Mannhe~m Tagpolymerase 
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BOEHRINGER 
M A N N H E I M  I- 
H I G H  
PERFORMANCE 

BOEHRINGER 
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MicroSelect - The Unsurpassed Quality 
for Biochemistry and Molecular Biology 

Basics for Life Sciences Products with the new label Microselect for 
The product line MicroSelect has been specially molecular biology are assayed in addition for 
developed for applications in modern bio- the absence of RNases, DNases, phosphatases 
chemistry and molecular biology. Its unique and proteases. 
quality meets perfectly the increasing demand 

LII..-Y of life science for high purity basic reagents. A Broad Product Range 
-- - The Microselect programme includes: 

- - -  A Unique Quality Label -amino acids 
Rigorous analytical tests guarantee that only - biological buffers 
top quality products earn the Microselect - chelators 
label. The Microselect tests include: - denaturation reagents 

%u-.* E - solubility and homogeneity tests - precipitation reagents -. - f - filter test: filtration of a test solution through sa l t s  (NH* Ca, C, Li, Mg, K, Na) 
a Millipore @ 0.45 ym filter; no residue allowed -density gradient centrifugation chemicals 

- UV test: limited UV absorbance at biochemi- -detergents (new) 
cally relevant wave-lengths - molecular biology reagents (new) - - pH test: pH of a test solution within defined 
limits Ask for your free copy of the new Fluka 

MicroSelect brochure. 

Fluka 4 
Chemika-BioChemika 
Switzerland: Fluka Chemie AG, lndustriestrasse 25, CH-9470 Buchs/Switzerland, Telephone 081 755 25 11, Telex 855 282, Fax 081 756 54 49 

Benelux: Fluka Chemie, 8-2880 Bornem, Tel. (03) 899 13 01 F* Fluka S.a.r.l., F-38297 St.Quentin Fallavier, TeI. 74 82 28 00 
Germany: Fluka Feinchemikalien GmbH, D-89231 Neu-Ulm, Tel. (0731) 7 29 67-0 Great Britain: Fluka Chemicals Ltd, Gillingham, Tel. (0747) 82 30 97 

Fluka Chimica, 1-20151 Milano, Tel. (02) 33417-310 Japan: Fluka Fine Chemical, Chiyoda-Ku, Tokyo, Tel. 81-03-3255-4787 
Spain: Fluka Quimica, E-28100 Alcobendas, Tel. (91) 661 99 77 U J  Fluka Chemical Corp., Ronkonkoma, N.Y., Tel. 516-467-0980 

Circle No. 35 on Readers' Service Card 



AN EFFICIENT CONSUMER 
Consider the hummingbird: Rapid, efficient liquid handling. Extremely flexible operation. Economical in 

its use of effort and fluids. The same can be said of the Eppendorf ECOSYN" 0-300 DNNRNA 

Synthesizer. Reagent use is minimized through syringe-metered delivery and optical sensors. Operation 

is completely under the user's control via the flexible program design. Fast cycle times are achieved 

using zero dead volume valves ar; j short liquid paths. ECOSYN 1 

requiring synthetic oligonucleotides. 

ECOSYN" D-300 

3-300 is ideal for all applications 

Eppendorf North America, Inc. 545 Science Drive Madison, WI 5371 1 (608) 231 - 1 188 Fax (608) 231 - 1339 
Eppendorf - Netheler - Hinz GmbH PO. Box 65 06 70 0-2000 Hamburg 65 Tel. (40) 5 38 01-0 Fax (40) 5 38 01 556 Teletex-no. 40 30 61=EGHAM 
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The Online Journal of 
TM 

'CURR~NT CLINICAL TRIALS 
The Online Journal of Current Clinical Trials (OJCCT) - the 

world's first electronic peer-reviewed medical journal to publish 
typeset quality text, tables, and images. 

OJCCT publishes peer-reviewed research reports, reviews, metaanalyses, methodological papers, and 
editorials on trials of therapies, procedures, and other interventions relevant to care in all fields: medicine 

and its subspecialties, surgery and its subspecialties, dental medicine, dermatology, gynecology, neurology, 
obstetrics, pediatrics, psychiatry, and all other fields relevant to these main clinical areas. 

I a c c e ~  through internet 
I articla can be published and distributed electronically within 48 hours of acceptance 
I perisdm1 listings in Science and The Lancet 
I articles abstracted in BWIS duxl CANCERUT 
1 references automatically linked to MEDLINE &track published sinee 1986 at no add'fiianal m t  
I available 23 hwn per day this fall 

Edward J. Huth, MD, Editor 
Thomas C. Chalmers, MD, Deputy Editor 
Associate Editors: Jesse A. Berlin, ScD; Henry Buchwald, MD, PhD; Vincent T. DeVita, Jr., MD; Kay Dickersin, PhD; Murray W. Enkin, MD, 

FRCS(C); Donald E. Goodkin, MD; Allan S. Hollister, MD, PhD; Eugene R. Passamani, MD; Robert H. Rubin, MD, FACP, FCCP; Henry 
S. Sacks, MD, PhD. 

Affilate Editors: Douglas Altman; J. David Bristow, MD; Marc E. Buyse, ScD; Robert W. Carlson, MD; Fernando Garcia-Alonso, MD; Robert 
A. Figlin, MD, FACP; Florence P. Haseltine, MD; Alain Leizorovicz, MD; Alessandro Liberati, MD; Paul A. Volberding, MD. 

Consulting Editor Curtis L. Meinert, PhD. 

1993, 1994 subscription rates: $120.00 plus telecommunications charges. Call: 202-326-6446. 

Manuscript submissions: call the Managing Editor at 202-326-6735 or fax your request to 202-842-2868. 

Editorial excellence, technological know-how 

I Are you plugged in yet? 
A joint venture of the American Association for the Advancement of Science (AAAS) and the Online Computer Library Center (OCLC). 

84-93 



Electronics 

Goutd shrinksfhe best oB-g For easy o p r 1 ~ 1 ,  w e b  youcan haveupto512kSperchan- 
systems info a space notnw91 big-, included tmdkmd, p t m b m  nel. And for s t o p i r ~  data and m p s ,  
gwhanthiipage. I m n g h  raoorder controls br  basic fufunctions. tbre$a biff4n RAM d. 
TA11 b r d i n m  PmtaHe, AffigupLCDper.mtwithprm Ormraagaln, Gwld puts its 
Thefrrstsystmththatbri~4,8~16 d~prcntiw Hrorkfw you, wndensirvg 
channels deoftdiia mitoring, stra rmance raxxding system 
W w ,  W, rwmdtq and awhoknew 
m M q m t o a . p c r M  ~ ~ ~ ~ r y 3 y o u ~ s e t u p  Stating at under 
*&Jaba\ciery-WgaiccY. and manitor tr- withotrt runnitq $lO,W. Cat1 W M  at (2lg3 32&7000 

t h e ~ . A n d ~ i t ~ p & s  for Maik or for lrnimi&* response, 
in realtime, yau em wwk more - complete the FAST ACTION F M  and 
ef&iMy, viewing dov+changing mid it tc@ay. 

, * & a S ~ ~ c w r . ,  - , - , , - - - - , - - - - 
The mfl takes 

- RexibWrty ewn 
f u M *  mwkb MmTJIXmmJFdQD 

Hsrcle 

af-mcap mm: 
ture m o r y  for 

23 Ibs., the rugge3id Vt1 upb8MSdtclat cnv: 
in, mrain&siCJdwm memorv. Atlo- SStEc- zip: - 
s o ~ f o r r n o a t a f ~ r ~ a p S 3 k  cabit-toall16 
eattions,pkwauniquellwchart eh&rlels, and ' 



- 
Time ia of the essence in DNA 
mpeachg. Bur time is a distant 
second to ?ecuracy. Thrt's why we - 
sf 2.5 times. Just to be sure. 
dirntstellueo~rwarkhasgood' 
~ B ~ O W I L . .  beamthanoar 
compttitiiw. Sllrprisii#y q* r 

=h!P=Uld 

F h r p h m ~ p k w e a l I  
1-&69-288-3720 or 
P i U  715-464-7492 

Lark 

9545 &ty Freeway. Suite 200 
Houston, lX 77024-9870 
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GENOME MAPS 111 

Be sure to order your mprints of the Genome Maps III, featured m the 2 
October 1992 issue of SCIENCE Magazine. This colorful 21" x 32" foldout 
wall-chart focuses on the X chromosome. It includes a disease-related gene 
table and a summary of the state of physical and genetic mapping over the 
whole chromosome. ' h e  gene table focuses ar cumnt findings and will also 
show which regions will be centers of important research m the future. ' h e  
summary will also update mapping activities ar all chromosomes. Order your 
copies of the Genome Maps III by completing the coupon today! Please make 
checks payable to SCIENCE (US funds only). Prepaid orders only. 

To order your copy please send $8.00 plus postage to: 
Postage (per copy): 

Corrine Harris 
1333 H S t ,  NW, Rm 840 
Washington DC 20005 

State - Zip 

Method of Payment: Visa - Mastercard - Check enclosed_ 

Total number ordered @ $8.00 

For shipment to California add applicable sales tax. 

Visa B Mastercard orders accepted by far (202) 682-081 6 

SCAN, ING 
PROBES 

G d  STM sams 

p o d u a ? s t s h h c B t ~ ~ ~  
able using gatenteal dp mm&m&~ 
tcchnolasp. Tip fit me& s m d q  pnok 
micsosoopa Pad an be crtstam made to 
orda.TpuePPdhblcinddlargc 
qmtirics. To &, dl 1-919-829-7041. 
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FETALCLONE~ 
A Family of High P t"i ternatives 

., ." - ,, >?EL 

I 

I n ( l O ( L  

CL* - 
Mllr a t .  

Current FBS FBS Cost % Switch Total Cost of Using 
Reauirements (Price @ $320/L*) to FETALCLONEO FETALCLONE~ & FG 
50 Liters $16,000 
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$2.80 per base, 

h O U N C m ~  PRICE ~ D U ~ ~ S  FROM competitive price. We ship our custom-made sequences in 

THE Worn's ~ I N G  SUPP~~ER OF DNA. two working days, on average. And that includes large 
orders and orders placed late in the day. 

Operon's price reductions present a whole new world So don't let your budget limit your thinking. Call Operon, 
of possibilities. Our custom DNA is now available for just Ule compamr mat makes ln fams of speed, 
$2.80 per base with a $20 set-up fee per sequence. So you can 

pwity, =-, are no bases br 
afford to do more experiments and get more results. 

Operon consistently delivers precisely the product you CALL 1-800-688-2248 TODAY. 
need. On time. With unsurpassed purity. Backed by an 
unconditional guarantee. And, as you can see, at an extremely 

9 1 9 9 3  OPERON TECHNOLOGIES, INC., 1000 ATLANTIC AVENUE, SUITE 108, ALAMEDA, CA 94501. PHONE: 5 10-865-8644. FAX: 5 10-865-5255. NIHBPA 263-00033233 




