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If you need the lowest possible 
.error rate or blunt-ended PCR 

agrnents, you need Pfu DNA 
olymerase! Unlike Tag DNA 

erase, Pfu proof-reads 
corrects errors1. 
. The proof is in the PCR. 
If a 1-kb sequence is 
amplified for 20 effec- 
ive cycles, there will be 
isincorporation 

mutations in 40 % of tht 
products generated 

with Tag, but of i 
those amplified 
with Pfu only 3.2% ' 
will have mutations. 

The advantages 
add up to 
better VCR+ 1 

thanks to Dr Katy 
Iis for mutatlng 
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There is on& one d i n a l .  

Call Stratagene or 
your Stratagene distributor 

for the complete picture. 
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Human m\JaELISk 
Validate your results 1,2 3. 

For cytokine results you can count on. 
p e w .  Endogen's human Interferon /I !$I sensitivity, low 
alpha ELISA has been developed to meet background, excellent precision and the 
the rigorous and unique requirements for 
quantitation of this cytokine. 

- 
capability to detect various subtypes of 
IFNa are featum you can count on. 

< 2.5 pglml 

Assay-2.5-700p%ml 
Mbrated to NWD standards 
~ R a p i d , ~ ~ 1 3 h o u r s  

Kested. 1 This kit has been thor- 
oughly tested in a variety of matrices 
including serum, plasma, urine and 
culture supernatants. 
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[NIAID compliant. Endogen's 
IFNa is calibrated to National Institute 
of Allergy and Infectious Disease 
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You know 
it's in there. 
Somewhere in that 
liter of crude extract, 
there's a few pg of 
your recombinant 
proteinI if you're 
lucky. 

It took you a year 
and a half to get this 
far. The important 

Crude cytokine prep. 
Lane 1: Mwmarkers. 
Lane 2: Crude. 

research won't hap 
pen until you punfy 
the active protein. 
You've made several 

attempts with conventional chromatogra- 
phy columns and instruments and still 
don't have a clean molecule to work with. 

Is it the pH? the gradient? the 
loading? the surface chemistry? the.. . 
You're in uncharted territory. There's no 
way to h o w  which variable holds the key 
and you don't have the luxury to test them 
all. T i e  is running out. 

There has to be a more rational 
approach to purjfication. 
There is. It starts by using F O R 0 9  
Perfusion Qlromatography@ media and 
one of our automated systems, like the 
BioCADT" Workstation. 

Initial pH w i n g  ~ i m e n t  dm& 
cytokine prep on POROS 20 HS cation 
txchange. Optimization of k6ys@iar&on 
variablles including pH, gradienl, loading, 
and f l w  rate WI be m p l e W  in minutes. 

At one to t .  minutes per run, you 
are able to explore more variables (pH, 
buffersI column chemistries ...) than you've 
ever considered possible. By the end of 
the day you've generated all the data you 
need for an optimal method. Then you 
run a final gel. 

There it is! 
A nice' cleanI bio- 
logically active 
protein. You're back 
on track, and ready 
to pursue the true 
objectives of your 
work. 

Accelerate your 
research with 
Perseptive. 
Complete your Lane 1: MWmarkws. 
p d c a t i o n  La"e 2: Crude. 

Lane 3: Pooled hadim aiW 
in days, not weeks initial cation ex- step. 

or months. Join Lanes 4 & 5 Purified cyiokine 
a& second purification step 

the thousands of with POROS 20 PH hydrqohobic 

researchers who intemlion column. 

have discovered 
PerSepttve Biosyskms' broad selection 
of enabling tool., for every molecule 
and budget. Call P-ve Biosystems 
today toll-free: 1-800-899-5858. 
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NOMINATIONS FOR THE 1996 

LOUIS JEANTET PRIZE FOR MEDICINE 
Nominations are being sought for the 1996 Louis Jeantet Prize for Medicine. One to three 
prizes will be awarded. They will amount to a maximum of 2 million Swiss Francs 
(approximately 1.4 million US Dollars) in 1996. These prizes will provide substantial funds for 
the support of biomedical research projects (fundamental or clinical) of the highest quality. 
Candidacies in clinical research are strongly encouraged. 

Candidates (either individuals or research groups) must be nominated by scientists, 
physicians or institutions having detailed knowledge of the candidates' research. The Louis 
Jeantet Prize for Medicine is not intended to honour past accomplishments but to help and 
encourage the winners' continued research activity. Candidates shortlisted for the final 
selection will therefore be asked to provide a research project to which the financial support 
of the Prize could give decisive impetus. 

The previous winners of the Louis Jeantet Prize for Medicine have been Luc Montagnier, 
Michael Berridge and D6sir6 Collen in 1986, Sidney Brenner, Walter Gehring and 
Dominique Stehelin in 1987, Bert Sakmann, John Skehel and Rolf Zinkernagel in 1988, 
Roberto Poljak, Walter Schaffner and Greg Wrnter in 1989, Nicole Le Douarin, Harald 
Von Boehmer and Gottfried Schatz in 1990, Pierre Chambon, Frank Grosveld and Hugh 
Pelham in 1991, Paul Nurse, Christiane Nusslein-Volhard and Alain Townsend in 1992, 
Jean-Pierre Changeux, Richard Henderson and Kurt Wuthrich in 1993, Thierry Boon, 
Jan Holmgren and Philippe Sansonetti in 1994, Dirk Bootsma and Jan Hoeijmakers, 
Peter Goodfellow and Robin Lovell-Badge, and Peter Gruss in 1995. 
The following general points should be noted: 

1. The Prize is intended for researchers working in European countries, members of the 
Council of Europe. The candidates need not, however, be themselves nationals of any of 
these countries. 

2. Applications must be submitted, confidentially, on the official forms only. These are 
obtainable from: 

The Secretary of the Science Committee 
The Louis Jeantet Foundation for Medicine 
P.O. Box 277 
CH-1211 GENEVA 17 
Switzerland 

Further information will be sent with the nomination form. 

3. The deadline for applications is February 15, 1995. 

The name@) of the winner@) of the 1996 Louis Jeantet Prize for Medicine will be 
announced in January 1996. The Prize Ceremony will take place in Geneva (Switzerland) 
in April 1996. 



edited bv DAVID LINDLEY 

Dissecting the dark 
Measurement of the present cos- 
mic abundances of deuterium, 
helium, and lithium constitutes 
an increasingly refined probe of 
nucleosynthesis during the first 
few minutes of cosmic history. 
To make models and measure- 
ments agree, Copi et al. (p. 192) 
argue that at least some of the 
notorious cosmological dark 
matter must be baryonic. If the 
total density of the universe is 
at or close to the critical value, 
however, as many observations 
indicate, most of the dark mat- 
ter must be non-baryonic. 

Polymers to order 
Polymer properties such as elas- 
ticity can depend on the way in 
which the monomer building 
blocks are joined. For example, 
isotactic polypropylene, in 
which all the pendant methyl 
groups are arranged in the same 
way, is a crystalline thermoplas- 
tic, whereas atactic polypropyl- 
ene, in which the methyl groups 
are arranged at random, is an 
amorphous gum. Coates and 
Waymouth (p. 2 17; see the Per- 
spective by Wagener, p. 191) 
have developed a transition 
metal catalyst for the polymer- 
ization of propylene that allows 
the degree of stereoregularity 
(the mix of atactic and isotactic 
content) and hence the physi- 
cal properties of the polymer to 
be varied simply by changing 
the propylene pressure and the 
reaction temperature. 

Inorganic fullerenes 
Arc discharges and plasma con- 
ditions are generally needed for 
synthesizing carbon fullerenes 
and nanotubes. Feldman et al. 
(p. 246) have synthesized MoS2 
in the form of nested fullerenes 
or as nanotubes through the gas- 

- - 

The stress of waiting 
The measured accumulation of strain across the Los Angeles 
region is more than can be accounted for by recorded seismic 
activity in the past two centuries, suggesting that there is a poten- 
tial for moderate to large earthquakes, with magnitudes larger than 
the recent Northridge quake (M, 6.7), to occur in the future. 
Dolan et al. (p. 199) and Hough et al. (p. 21 1) present two separate 
analyses of this problem, both concluding that the typical interval 
between larger quakes, up to M, 7.6, is a few hundred years or 
more. In a related study Heaton et al. (p. 206) predict through a 
modeling study that the effect 06 ground motion associated with 
such quakes may cause collapse even of newly designed buildings 
close to the epicenter. Additional lessons learned from the 
Northridge quake, which occurred 1 year ago, are discussed in a 
news story by Kerr (p. 176). 

phase reaction of Moo3-, and 
H2S at elevated temperatures 
(800" to 950°C). Turbulent flow 
conditions in the reactor pro- 
duced the highest yields, and an 
inorganic fullerene phase with 
a narrow size distribution could 
be obtained. 

Viral disturbance 
Pea seed-borne mosaic virus 
infects the plant embryo early 
in development and, as the in- 
fection proceeds, spreads into 
the cotyledons. Wang and 
Maule (p. 229) have studied the 

effect of the invading virus on 
the metabolism of the host cells. 
Viral replication occurs early in 
infection, and thus in pea coty- 
ledons is localized to the infec- 
tion front; in the same region, 
the virus suppresses the expres- 
sion of host genes and disturbs 
host protein translation. These 
changes plausibly underlie the 
appearance of viral symptoms 
in the plants. 

Coping with salt 
A little bit of salt may be tasty, 
but too much is hard on the 
metabolism of many types of 
cells. Murguia et al. (p. 232) 
have found that, in yeast cells, 
the salt tolerance gene HAL2 
encodes a nucleotidase that 
participates in the general sul- 
fur metabolism of the cell and 
is inhibited by sodium and 
lithium. When HAL2 is over- 
expressed, the cells can toler- 
ate higher than normal amounts 
of extracellular salt. Under- 
standing the mechanisms of salt 
tolerance may aid the develop- 
ment of crop plants with greater 
salt tolerance, an important ag- 
ricultural goal as heavy irriga- 
tion tends to make soil increas- 
ingly salty. 

Wood alcohol 
Efforts to produce ethanol from 
lignocellulosic biomass, such as 
agricultural and forestry resi- 
dues, have been hindered by the 
lack of microorganisms that can 
efficiently ferment pentose sug- 
ars, which commonly occur in 
hemicellulose. Zhang et al. (p. 
240; see Random Samples, p. 
17 1 ) have engineered the bac- 
terium Zymomonas mobih, which 
already has some advantages 

over yeast in the fermentation 
of glucose to ethanol, so that it 
can digest xylose. The genes for 
the enzymes required for xylose 
assimilation and the pentose 
phosphate pathway were trans- 
formed into Z. mobilis, which 
was able to ferment both xylose 
and glucose to ethanol. 

Primitive biochemistry 
In the primordial world, an an- 
cestral RNA enzyme (ribozyme) 
may have catalyzed both RNA 
polymerization and peptide 
bond formation. Dai et al. (p. 
237) present data that may sup- 
port this scenario. They show 
that a variant form of a group I 
ribozyme, optimized by in vitro 
evolution for its ability to cleave 
phosphodiester bonds, can also 
cleave an unactivated amide 
bond. These results have impli- 
cations for both the evolution 
of catalytic function and the 
origin of protein synthesis. 

From the outside in 
Generation of a cytotoxic T 
lymphocyte (CTL) response is 
normally initiated by an anti- 
gen-presenting cell bearing ma- 
jor histocompatibility complex 
(MHC) class I molecules bound 
to a peptide synthesized by the 
cell, but in a few cases patho- 
gens or particulate antigens 
also generate a CTL response. 
Kovacsovics-Bankowski and 
Rock (p. 243) show that mac- 
rophages can transport these ex- 
tracellular antigens into the cy- 
tosol, from which point they are 
dealt with by the normal MHC 
class I pathway. These results 
suggest that it may be possible 
to induce a CTL response by 
means of inert particulate pro- 
teins without the use of a live 
vaccine to introduce the anti- 
gen into cells. 
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Research Notes from 

New Technique Revolutionizes 
Microscopic Study of Living Cells 

Some of the most significant 
biological research being done 
today involves the study of 
cellular dynamics inside living 
tissue. Using the Nikon 
RCM-8000 realtime confocal 
microscope and a special water 
immersion objective developed 
by Nikon, scientists are observ- 
ing phenomena never before 
seen by the human eye. These 
include changes in calcium 
concentration during cell 
contractions, protein sub-unit 
transport mechanisms in living 
cells, neuronal cell-to-cell 
interactions and communica- 
tions, and early developmental 
structures in living embryos. 

Scientists have found that many 
of the optical microscopy techniques 
currently available are not well suited 
for the study of cellular dynamics 
inside living tissue. 

Working with thinly cut sections 
of fixed tissue placed up against the 
cover glass, researchers are able to 
produce superb images using tech- 
niques such as confocal microscopy, 
DIC and epi-fluorescence. The 
problem arises when they try to study 
living cells in vivo or in vitro surround- 
ed by physiological solution. 

In the past, researchers have 

works well when the details or events 
being studied are no more than 15pm 
below the cover glass, but cannot be 
used when the area of interest is 
100pm to 200pm deep. 

Spherical aberration 
is a problem 

The problem is the different 
indexes of refraction of the oil and 
glass (1.515) and the aqueous physi- 
ological solution (1.33). The light rays 
are bent toward the higher refractive 
index at the glass interface, causing 
severe spherical aberration. This is 
seen as a loss of intensity and con- 
trast, inability to collect and resolve 
small spatial frequencies and 
reduced accuracy of reproduction - 
all in direct proportion to how deep 
beneath the cover glass the area of 
interest lies. 

Spherical aberration is 
especially troublesome in confocal 
imaging, a technique which is normally 
used to achieve increased resolution 
and narrow depth of field while 
eliminating out-of-focus light. In 
confocal systems, the illuminating pin- 
hole is imaged on the specimen and 
a moving mirror mechanism scans 
the specimen in a raster pattern. The 
light emitted from the specimen is 
rescanned by the same mechanism 
and reimaged through the pinhole. 
Since only the light that passes back 
through the pinhole is imaged, all 
out-of-focus light is eliminated. 

light coming back from the specimen 
is out of focus and unable to return 
through the pinhole. 

Water immersion is 
the solution 

This problem can be solved 
through the use of a water immersion 
objective. The refractive index of 
water closely matches that of both 
physiological solution and living cells, 
so that the effect of spherical aberra- 
tion is dramatically reduced when 
looking deep within a specimen. 
Water also offers practical advantages 
because it will not fluoresce or conta- 
minate physiological solution, and is 
easy to clean up. 

Nikon has successfully produced 
a highly corrected water immersion 
60x CFN plan apochromat objective 
with a 1.2 NA and a 220pm working 
distance. It has a correction collar 
that accommodates for cover glasses 
from 0.15mm to 0.18mm thick. This 
unique objective not only virtually 
eliminates spherical aberration, but is 
also chromatically corrected with high 
transmission in the near ultraviolet 
through the red spectrum, making it 
useful for confocal, fluorescence and 
DIC microscopy. 

For more information on this 
exciting new technique, call Nikon 
at (51 6) 547-8567, fax us at 
(51 6) 547-0306, or contact us on the 
Internet at nikonbio@aol.com. 

tried to achieve higher resolution When scanning deep within a Nikon Inc., Instrument Group 
by using plan apochromat or fluor specimen using an oil immersion Biomedical Instrument Department 
high numerical aperture (NA) oil objective, spherical aberration can 1300 Walt Whitman Road 
immersion objectives. This technique become so extreme that much of the Melville, NY 1 1747 
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quality products and reagents available. unsurpassed service. Our commitment , . your needs so you can concentrate 
That is why Sigma PqMhh A d h i n o  will enable you to take pepti& researchf on research. 
Act& is committed to being the single into the next century and beyond. , - -Gh --&gt& l ;$- '? ' 

> '  

- 

: #$=-3R I 
"1 I - -- ' " Wlxze and +ice Come Together,+, 

' I ^ 7 , ' I  4 
Call conect: 334-771-5750 6 * 
800-325-3010, ts< 
a mIItact your local S i m  office. ?a 

9 



In 1879, Thomas Edison 
found the filament that turned 

electricitv into illumination. 
and changkd our world forevkr. 



In earlv 1995, CAS will turn 
you on 'to a new research tool 

that will cast scientific discoverv 
v 

in a whole new light. 

CAS is a division of the American Chemical Society@ 
614-447-3731 1-800-753-4227 
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According to the ancient Chinese philosophy of yin and yang, 

the universe is composed of opposing but interdependent 

forces. Interestingly, this philosophy resembles the concept 

of homeostasis, the natural balance that occurs within living 

organisms, including the harmony between antagonists and 

agonists that regulate vital functions. Thus, an important factor in 

the search for new medicines is the development of compounds that 

work together with the body's own restorative and regenerative 

abilities. To lead healthy lives, we must seek balance with 

nature, with society, and within ourselves. Through pharmaceu- 

tical research, we are striving to help people attain this balance. 

Takeda Chemical Industries, Ltd. 

Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 541, Japan Tokyo Head Office: 12-10, Nihonbashi 2-chome, Chuo-ku, Tokyo 103, Japan 
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o conventional centrifuge keeps pace with the 
new 25,000-rpm Avanti J-25 High-Performance 
Centrifuge Systems from Beckrnan. Everythmg about 
the Avanti 5-25 series - from their innovative SR' drive 

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

ACCELERATE YOUR THROUGHPUT., 
WHILE CUTTING RUN TIME 
Now your lab can complete more separations, more 7 
quickly, than with any conventional high-speed. 
That's because the Avanti 5-25 offers greater 
speeds and g-forces, with larger volumes, than 
any competitive model. A high-torque SR 
direct drive makes these benefits possible by C 
accelerating and braking in up to half the time of 
conventional high-speeds. Set-up is quick and easy. And with 
the 5-251, you're freed from rotor ID by an innovative Instant 
Rotor Identification System (IRISm). 

SAFE FOR THE ENVIRONMENLAND FOR YOU 
Because Beckman shares your concerns about environ- 
mental safety, the Avanti J-25's brushless SR drive 
is air-cooled, and an advanced refrigeration 
system eliminates CFCs from its design. The Avanti 
5-25 also consumes much less power, produces less 
than half the heat, and is 50% quieter than conventional 
models. Compliance with some of the world's highest 
standards for quality and operator safety is guaranteed by 
CE marking, UL and CSA approval. 

High-performance productivity is another part of the 
Beckman Plus, that extra level of personalized sewice and 
support available only from Beckman. For more information 
about the Avanti 5-25 series, contact one of our sales 
offices worldwide. 

* SR drives are manufactured by Beckman with technology licensedfim 
Switched Reluctance Drives Limited. 

BECKMAN 
Worldwide Oftices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 7292164. Canada 
(800) 387-6799. China (861) 5051241-2. France (33) 1 43 01 70 00. Germany (49) 89-38871. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 
3-3221-5831. Mexico 525 575 5200,525 575 3511. Netherlands 02979-85651. Poland 408822.408833. Sipon? (65) 339 3633. South Africa 
(27) 11-805-201415. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (01494) 441181. 
U.SA. 1-80-742-2345. 
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Don't let small sample 
dialysis get out of hind. 

Take control with the new Pierce Slid&LyzerW Dialysis Cassettes! 
Load a sample for dialysis easier and faster than ever with this 

revolutionary new system. The new Pierce Slide-A-LyzerN 
Dialysis Cassette replaces the mess and 

hassles of conventional tubing with a 
more convenient, more effective 

approach. 

No more boiling, soaking, tying, or clamping - all you 

I need is a syringe to load and remove your sample from 
these ready-to-use, disposable cassettes. The 

exclusive casse#e design gives 
L 

you total sample control, 
;ood surface-to-volume ratio 

I and consistently reliable 
sample recovery. For even 

greater convenience, use the g2 
accessory Buoys to float your sample during dialysis, 

, and as a bench-top cassette stand during 
loading and recovery, 

Pierce Slide-A-LyzerN Cassettes have a 0.5 - 
3.0 ml sample capacity, 10,000 molecular 

weight cut-off, and are ideal for routine dialysis of 
protein, nucleic acid and carbohydrate samples. 

To order in he U.S.k Pierce 3747 N Mer~d~on Rd . PO Box 117 . Rotkford, I1 61105 . Telephone: 800.874.3723 F A k  800.842.5007 
E m p e a f i e :  Pierce Europe B Y  PO Box 132 .3260 BA Oud Be~lerlond . The Netherlands . Telephone 31 1860 19277 FdX 31 1860 19179 
European Dislriin: Denmark 44948822 Italy 025097220 Norway 22722100 United Kingdom 0244382525 
Austria 018891819 France 070038855 Holland 0206113133 or Spain 017290333 Sweden 087460035 
Belgium 036465511 Germany 0224196850 076795795 Switzerland 0217287772 

mPlEKE 
a Perstorp Biotec Company 

Ontide Europe end Ihe U.S., cMtPa Pierce U.S. for your locd Pierce distributor. Telephone: 815.968.0747 FU 815.968.8148 
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50% Quieter, 20% Cooler, plus SUVAe CFGReplacement 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 

hufacturcd undcr a quality system registered by UL 
huhctured under a quality system approved by BSI. 

"Terted by Biosafny Unit, Division of Biologics, PHLS CAMR Porron 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 t i  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 -212 1. 

SORVALC..a better choice. 0 U P 0 N 7 0 
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One fluorimeter fits more. 

DNA Quantitation 
I. 

'tection Low Level ATP 

P L  .. CIN ELME3 

rntracellular Ion Determinations Enzyme Kinetics Membrane f ludzty 
. 

New accessories are expanding and membrane studies. .. the LS-50B7s per- 

the applications of the LS-50B formance and reliability are supported by 

Luminescence Spectrometer. Perkin-Elmer's commitment to life science 

With even more versatility in sample handling ~ ~ ~ h -  Designed to @OW with Your needs7 

and enhanced measurement capabilities, the the LS-SOB is a sound investment for 

LS-50B meets the demands of your most your laboratory. 

challenging experiments. Yet its simplicity For sales information or literature in 
piJ 

it a everyday analytical tool. the U.S., call 1-800-762-4000. Outside the U.S., 

From ATP research using the new luminom- contact your Perkin-Elmer 

eter accessory and PCR representative. 

detection with the new LS-SOB 
multi-format well plate Luminescence 
reader' to enzyme kinetics spectrometer 
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The l- I .  Logical @ 

Einaay, a logical approach to biomolecule purification. 
M t i n g  the BioLogc System. 

Easy to use. Versatile. Affordable. The new BioLogic System is a logical evolution in biomolecule 

@cation. Our user-frkdy, Windows@' based software features pull-down menus and intuitive 

icons for simpler methods programming and system operation. And simple, concise dialogs allow 

you to work like you think: logically Naw you can concentrate on the separation, not the equipment. 
An extended, 1,000 psi pressure limit permits a wider d i c e   of^^, includmg ion exchange, a£Jkut>: 
HIC, hydroxyapatite, size exclusion, and reversed phase. Best of all, the BioLogic System is very a#md&k. 
Call 1-8004-BIORAD for information about the BioLogic System, the logical choice for biomolecule purification. 



A New Breed of 
Molecular Biology Products 

sa re. 
Here's informative reading fkesh 

from France: an exciting c a t a l p  
of innovative instruments, 
systems and reagents mufac-  
tured by Appligene, one of 
Europe's leading molecular 
biolom. amp&. -- a 

These pnadurts are now 
marketed and 9~-ed by Qncor, * * 

leading developer of prr>ducts for gemtic analysis, 

F 
b part of a full line of Appligene 

, U ~ O P  instrumentation for DNA 
lalysis. 

Ilmmatically clear Mnity''' 
pmse  Enhancer is among m y  

AppEgene Oncm products for DNA 
among fhem the breakthrough ApopTagm In S i b  isolation, electrophoresis and blotting. 
Apoptosis Detection Kit. Be savvy. Call us for a catrrlogue now. 

PenetratinN 1, a patented 16 amino acid Well get it to you towf de wife. 

m l  for gene targeting and 

The versatile, oil-free 
tempwttw cycler 

peptide, delivers DNA and peptides M y  to the 
* ,  . . . . .  

cell nucleus and is the newest Appligene k o r  ' L  - , - 

For Reuearch Use Only. Not for use in diagncstk pmn?durfa 
Penetmtinm is a trademark of AppX@s~ lniinityB and ApopTk$" are tmkma&s of Oncor, Inc 

209 Perry Parkway 1-800-77-ONCOR 
Gaithersburg, 301-963-3500 



Better than Wax Alone, 

Once in a blue moon, there's a hot new idea like HotWa. M e  Beads from Invitrogen. They make Hot Start PCR* 
as easy as conventional PCR Unlike "simple" wax, Hotwax"' M e  Beads contain molecular biology grade MgC12 
which is released during your first denaturation step. Just set up your reaction, drop in a Hotwax" M e  Bead and start 
thermoq6cling. No messy oil, and no stopping and restarting your reactions. 

With Hot Start PCR this easy, you can use this technique with all of your PCR experiments, before you have a prob 
lem with non-specfic background bands. Hotwax" M e  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 e  Beads today. 

=y Toll free Telephone Numbers 
The Netherlands 08-0228848 

De S C ~ I ~  26.8351 NV Leek Belgnurn 07811 1173 
The Netnerlanos Germany 0130810043 
Tel (0) 5945-15175 Swhenano 155-193 
Fax (0) 5945-15312 Amr~a  06608127 

Austria 43-1-8891819 Australia 03-5626888 Finland 35804208077 
Spain 34-3-4560607 Singapore 857791919 

'PCR is wered by patents owned by MIwann-LaRouche Molecular System 

UK Tel: +44 (0)235 531074 
UK Fax: +44 101235 533420 
France ffi 90'72 49 
Sweden 020 793149 
Nomay 800 11033 
Denrnah80018592 

, Iffi. and issued lo Cetus Corparabbn 

- Fax 34238101485 

Fax 81-356841633 

3985 B Sorrento W e y  Blvd. 
San Diego, California 92121 
Rlephone (619) 597-6200 
Fax (619) 597-6201 
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I S P E ~ T R A ~ ~ X  250: 
IT'S MORE THAN A MICROPLATE READER 
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C 
Direct W measurements in a microplate 

.: Directly determine the concenuation of up to 96 different 
i DNA, RNA, or protein samples in a few seconds using a 

SPECTRAplate UV transparent disposable or u r n  
microplate. Protocols are included to measure $ purity of 

- DNA samples by calculating A 2601A 280 ratios. Use up to 
six different wavelengths to quantitate your samples. 

WMS Spectra Scans 
Perform a specual scan &om 250-750 nm, in 1 nm incre- 
ments, on all 96 wells of your microplate to determine the 
absorption maxima of your smple, Analyze column fiac- 
dons or characterize the composition of inorganic samples. 

za w ~ w l E  NewSOFIhax@ PRO: 
The buik-ii spreadsheet ilities of SOFT' PRO give 
pa mmplete control of P culations and data presentation. 

Diver the advantages of SPECIMmax 250 - con- 
your local representathe today at 1-800-400-9060 

LVlde~~klr ISi , CA 94089 
Devices-m 

- 
7 *b#z!aa3".-- -- 
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Smile! RenaissaneM non-rad DNA labeling kits 
give you ~eproducible mults, not high back@ounds. 
Are you qmting experiments 
just to reduce backgrounds? 
Then look into Renaissancem 
non-radioactive DNA 
labeling and detection 
products from DuPont NEN? 
And get low backgrounds 
and reproducible results the 
first time, and every tirne. 

- @ . < +> 
,:- 

*P Easylicks- 
2 4 h r a t m  20mnatramtemp 

I 8 #g Moll4 total RNA 
was probed via Northern Blot 

hybridimion with 
labeled GAPDH. 

Sensitive HRP-luminol systems for colony plaque DuPont gives you a choice 
lifts and Northern, Southern, and Western blots. of radioactive and now 
Results in minutes. Renaissance non-radioactive 
Guaranteed oneyear shelf life. labeling and detection 
Backed by full protocol and comprehensive products. For information, 
technical service. or orders call 1-800-551-2121. 
Now available: Random Primer Fluorescein dUTP For information by fax, 
Labeling Kit and Oligonucleotide 3' End Labeling kit call 1-800-666-6527 and 
(Fluorescein ddUTP). request number 9002. 

All DuPont products are manufactured under an IS0 9001 quality system registered by UL and approved by BSI. 

United States 1-800-551-2121 . Canada 180C-387-8391 . Australia +61 (008) 257149 Belgium +32 (02) 7242717 
Denmark +45 31506610 France (01) 6982 5450 Germany +49-6172-872600 Italy (02) 25302 4811483 
Japan +81 (03) 5421-1354 Latin AmericaIAsia Pacific Fax +1 (617) 426-2464 Netherlands +31 (073) 206550 
Sweden +46 (08) 7503700 Switzerland +41 (01) 8410330 United Kingdom +44 (0438) 724037 DuPont NEN" 



Suttermicropi 
are the= 

available. 
Built-in ver@ity 
and qmtabhty are 
basedon20years 
of continuous research 
and development. 

b e n t  company 
40 Leveroni Court 

415-883-0128 fh 415-883-0572 Novato CA 94949 

Circle No. 36 on Readers' Senrice Card 

The first redplent of EG&G ORTECs new catalog, 
hrlodular PubPmeming Electronics and Semi- 
eonductot Radiation Detectors: spoke those words. 
We thought they bore repating. This *- Con- 
tains mom tutow information, appljcations advice, 
and hrstrwnent sdedion charts for the research 

lnduded am a myriad of new 
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Guest speakers: Paul Modrich and 
Philip Hanawalt 

Date and time: 9 February 1995, 1:OO P.M. 
to 2:oO P.M. EST. 

Registration fee: $30.00, includes phone charges and 
conference materials. 

To register or for mare infwmatbn call: U.S. & C a m  
1-80- 776-0700; International: 91 3-661-0825. 
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T he complete system of ion-exchi 
columns and chemicals for the E I 

System 6300 methodologies is a 
from Pickering Laboratories: 

Pre- I colu 
run and 
mns anc 

serializt 
l guards 
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3eckmar 
vailable 

Buffers tor sodium (hyaro~ysare) ana Lithium 
(native sample) step-gradient protocols 

I TRIONE@, a patented Ninhydrin reagent I 
I Column regenerants 

I Calibration mixtures and Sam 
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Pickel oratories formance 
of eat i n  and c wn 
Beckr~la~ ~ ~ ~ i e m  6300 allllltv dcid analyzer. 
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None 'ickering 
buffe igents 

!s refrige 
transit o 1. 

INE ninh 
- reagent comes com- 

require 
either in 
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pletely formulated 
-I and ready to use, 

4 with a guaranteed 3. 
month shelf-life at 
room temperature. 

Compare Pickering's 
prices-and imme- 
diate availability- 

4 with your present 
source, by calling 

ering Lal 
,....-=:- m 

Pick1 boratories today. We'll rush 
you Product B u ~ ~ e r ~ n  dB-6 and a price list. 

PICKERING 
LABOR-ATORIES 

The Premier Resource for 
Amino Acid Analysis Chemicals 

Pickering Laboratories, Inc. 
1951 Colony Street, Suite S 

Mountain View, California 94043 
800 654 3330 41 5 694 6700 FAX 41 5 968 0749 
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