


tys been a long wait 



ChameleonTM 
Double-Stranded, Site-Directed Mutagenesis Kit 

7040% mutagenesis efficiency 
A . No MI 3 or single-stranded rescue 
a . EndA- XLmutS strain improves reproducibility of mutagenesis 

Works with any plasmid with a unique nonessential restriction site 
The Charnele~n'~~~' Double-Stranded, Site-Directed Mutagenesis Kit can be used with a single 
mutagenic primer to generate point mutations, insertions and deletions, and with three 
mutagenic primers at once to generate triple mutations. This kit is a complete system that 
includes XLmutS and XL1-Blue competent cells. Catalog #200509 Catalog #200508 (EorNedwc~ols) 

PC ;-Based Site-Directed Mutagenesis Kitr 

2 
3-hour mutagenesis with little hands-on time 
No subcloning or special vectors 
Creates point mutations, large deletions and insertions 
S O %  mutagenesis efficiency 

The ExSitem PCR-Based Site-Directed Mutagenesis Kit uses limited cycling with increased template 
concentration to minimize second-site mutations and boost PCR product yield. The ExSite 
method is used to create point mutations and is ideal for generating large deletions and 
insertions. This kit is a complete system that includes all necessary PCR reagents and competent 
cells. Catalog #200502 

  and om ~ u t a t o r  Strain 

3 
Efficient spontaneous random mutagenesis 
Avoids use of mutagens and carcinogens 
No extensive manipulations 
No need to subclone 

Epicurian Coli XL1-Red Competent Cells are suitable for generating random mutations within a 
gene that has no selectable or screenable phenotype. Overnight growth in the XL1-Red mutator 
strain results in -1 base change per 2000 nucleotides. Catalog #200129 

t Purchase of this pmduct is accompanied by a license to use I in the polymerase chain reaction (PCR) process in 
Eonjumtion with an authorized thermal cyder. This product is sold under l i i n g  arrangements with Roche 
Uolecular Systsm, lnc.. F. Haffmanc-la Roche Ltd. andThe Perkin Ekner CorporaSon. 
' Fatent pending 

Call Stratagene at 800-424-5444 in the U.S., TRATAGENE 
or the Stratagene distributor nearest you. 

USA: Germany: United Kingdom: Switzerland: Internet: 
Corporate Headquarters Stratagene GmbH Stratagene Ltd. Stratagene GmbH tech-services@ stratagene.com 
Easy Ordering: (800)424-5444 Telephone: (06221) 400637 Telephone: (0223) 420955 Telephone: (01) 3641 106 
Telefax: (61 9)535-0045 Telefax: (06221) 400639 Telefax: (0223) 420234 Telefax: (01) 3657707 
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1 it's achemist's 
best friend. 

Ask the very enthusiastic Ben Sallardwhy 

he and his fellow chemists in ProcessW use 

Power Macintosh; and you'll get more reasons 

than can fit in one ad. A lot more. 

Because they don't just use the RISC-based 

Power Macintosh to explore the intricacies of 

new chemical compounds. They also use it to 

collaborate with microbiologists, environmen- 

talists, analysts and economists - in short, the 

different "ists" a l l  around the world who help 

Sandoz Agro develop and market new products. 

They use Power Wto connect to the Internet, 

where they can share select findings with the 

scientific community at large. (And make sure 

other findings haven't yet been found.) They 

even use Power Macintosh to save money. 

Like the time they went off and optimized 

a depmtonization on a Winstead of buildmg 

a pilot plant. And saved $30 million.That made 

the whole group look good. And bred a new 

kind of loyalty between Ben and his Mac. The 

kind usually reserved for someone named Spot. 



acquisition, sure, you can 

do it on awindows PC. But 

I ifyouwanttoconnectto 

a Novell server and aVAX 

and an AS/?@& and you 
I 

3 and you need to do it m, 

I ' - .  

Anyonewho thinks there 
- < . .  

ProcessTedndogy Group 
-Agro,& :J Des P l a ~ t ~ ,  IHII'IOIS 

AS & of a multinational 
life sciaps Company with 

more than 1,200 employees 
in the U S. and Canada. 

Sandcz Agro speclal~zes In 
the development and manu- 

(acture of ennronmentally 
sensilive biological, 

1 biochemical and chemical 
pest conhd 

p--' -- 

G 

I( 1s a faster or easierway to 

m p l i s h  all that is, well, 

barldng up the wrung treen 

Process Tech scientists at Sandoz Agro are charged with 
finding the fastest, easiest and most cost-efficient ways to 
produce everything from herbicides and fungicides to flea 
control products for the family pet. Their latest finding? 
'Power Mac has the power we need to stay competitive: 

Sandoz Agro chemists use LabVlEW and 
Power Mac to control and analyze comple 
chemical reactions from their desklops 
while they continue with other work. And 
that's just one example of the hundreds 
of powerful scientific, engineering and 
design applications that have been opti- 
mized for the RISC-based PowerPC" chip 
at the heart of Power Macintosh. 

-F 
Every Power Mac can read, write and format disks for DOS, 
Windows and OS12. And every Power Mac lets you open 
and work with DOS and Windows files. If you need more 
compatibility than that, the Power Macintosh 6100166 DOS 
Compatible includes both a 66 MHz 486DX2 and a 
PowerPC 6M microprocessor in one PC. 

Macintosh' has always been known for graphi- 
cal aptitude. But what kind of graphic is this? 
It's the Frontier' molecule, as visualized by a 
Sandoz Agro chemist with Chem3D Plus. And 
that's just the start. With Power Macintosh and 
Apple' innovations like QuickDrawm3D and 
Quicklme' VR, SD visualization and virtual 
reality become as easy as, well, using a Mac. 

: Get to know Power ~ a c i n t o s h . ~ ~ l e a r n  how 
I Power Macintosh can fit into your scientific, engi- 
I neering or design environment, call 800-487-6809 

to receive free information by fax. 
Or, if you prefer, give us a call at 800-554-3848 
and ask for ext 550 to receive your free Power 1 Macintosh Solutions Kit by mail. 

I 
The 

ower Macintosh. 
~usiness Macintosh. 
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The Ulysses spacecraft superimposed on a soft x-ray polar regions of the heliosphere. See the Reports in a 
image of the sun. The dark regions on the sun and the special section beginning on page 1005 for results 
gaps in the sun's corona above the poles are coronal from Ulysses's pass overthe sun's south pole. [Images: 
holes. The focus of the Ulysses mission is to explore the Courtesy of the European Space Agency] 
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WITH MICRO AND MACRO WABILITIES.. . 



edited bv DAVID LINDLEY 

Cleaning up cars 
Policies aimed at reducing au- 
tomobile emissions may not al- 
ways have the desired effect. 
Beaton et d. (p. 991) surveyed 
car emissions according to model 
age and maintenance histories, 
and show that poorly main- 
tained new cars can be worse 
polluters than old cars lacking 
catalytic converters. And al- 
though electric cars are supposed 
to be clean, Lave et al. (p. 993) 
conclude that production and 
recycling associated with use of 
lead-acid batteries, for now the 
most cost-effective type, will 
generate up to 60 times the lead 
pollution of a car running on 
leaded gasoline. 

Urease revealed 
Urease from the jack bean plant 
was, in 1926, the first enzyme to 
be crystallized, and later became 

the  first identified nickel 
metalloenzyme. Jabri et al. (p. 
998; see also Perspective by 
Lippard, p. 996) have now es- 
tablished the crystal structure 
of urease from Kkbsiella aero- 
genes. The enzyme is a triangu- 
lar trimer of T-shaped apy sub- 
units, with the two nickel sites 
3.5 angstroms apart on an ap 
barrel domain. The nickel at- 
oms are each differently coordi- 
nated in a way that can explain 
their ligation to urea, which the 
enzyme hydrolyzes to carbon di- 
oxide and ammonia. The barrel 
domain in urease closely re- 
sembles a corresponding struc- 
ture in adenosine deaminase, 

which has zinc instead of nickel dent channels in the plasma receptor directly binds both of 
atoms and catalyzes a mecha- membrane, which triggers re- the known types of nuclear lo- 
nistically similar reaction. lease of intracellular stores of calization signals and is thus 

Ca2+ from the sarcoplasmic likely to be necessary for the 
reticulum via its ryanodine re- import of most nuclear proteins. 
ceptors (RyRs). Such a system 

Lack of tolerance might seem prone to an all-or- 
In response to moderately el- none release of internal Ca2+, 
evated temperatures, the proto- but L6pez-L6pez et al. (p. 1042) Primitive processing 
zoan Tetrahymena themophila and Cannell et al. (p. 1045) pre- Ribosomal precursor RNA is 
pauses to  manufacture heat sent evidence that localized re- processed in the nucleolus of 
shock proteins before resuming lease of Ca2+ fromRyRs is tightly eukaryotes by a ribonucleopro- 
growth and accumulates a ribo- coupled toentryofCa2+ through tein (RNP) particle that con- 
some-associated cytoplasmic single, closely opposed channels tains U3 RNA. Potter et al. (p. 
RNA (G8). To investigate the in the plasma membrane. This 1056) have studied the endo- 
function of G8 RNA, Fung et arrangement apparently allows nuclease involved in the pro- 
al. (p. 1036) inactivated the T .  for controlled amplification of cessing of ribosomal RNA 
themophila G8 genes. The G8- the excitatory signal, permitting (rRNA) in the archaebacteria 
deficient cells mounted an ap- modulation of the strength of a Sulfolobus acidocaldarius, and 
parently normal heat shock re- contraction. find that the rRNA processing 
sponse, but were unable to es- activity contains a 159-nucleo- 
tablish thermotolerance, an out- tide RNA with sequence and 
come of the heat shock response structural similarity to U3 small 
that enables cells to resist ther- Nuclear importation nucleolar RNA. Like RNA, this 
ma1 killing. Although G8 RNA Proteins destined for a cell's archaebacterial U3 may act in 
plays a role in maintaining a nucleus are made in the cytosol rRNA processing at sites that 
functional translational ma- and must be actively transported are analogous to those at which 
chinery at high temperatures, it acrossproteinaceouspores in the yeast U3 acts in yeast pre-rRNA, 
is evidently not essential to all nuclear envelope. Weis et al. suggesting that the use of a U3- 
forms of heat tolerance. (p. 1049) show that a protein containing RNP for rRNA pro- 

found in the cytosol of human cessing predates the split of the 
cells binds to nuclear local- archaea and eukaryotes. 
izationsequences that act as sig- 

Controlled excitement nals for targeting to the nucleus, 
Excitation of cardiac muscle and promotes transport to the 
cells leads to a precisely con- nuclear pores; there, another Ancient apian 
trolled contraction. The process protein stimulates energy-de- alimentation 
relies on movement of Ca2+ into pendent transfer across the From bees preserved in amber 
the cell through voltage-depen- nuclear envelope. The import 25 to 40 million years old, 

Cano and Borucki (p. 1060; see 
also news by Fischman, p. 977) 

Looking up at the sun have extracted a bacterial spore 
Our understanding of the sun, the solar wind and magnetic field, similar to those of Bacillus spe- 
and cosmic rays and dust has been largely based on data collected cies that live symbiotically in 
from Earth or from satellites near the ecliptic plane of the solar the gut of modem bees, where 
system. The goal of the Ulysses mission, which left the ecliptic they aid metabolic processes. 
after swinging around Jupiter in 1992, was to gather data from Remarkably, the spore was re- 
above the poles of the sun. Ten reports in this issue, beginning with vived and cultured. DNA anal- 
an overview by Smith et al. (p. 1005), present results from the ~ s i s  ofthe cultured bacteria, cou- 
traverse of Ulysses to high latitudes and its passage over the solar pled with careful exclusion of 
south pole in 1994, near the time of solar minimum. Solar wind contamination and consider- 
speed increased toward the south pole, reaching a constant 750 ation of the evolution of DNA 
kilometers per second, and 26-day oscillations in the wind speed sequences, indicates that the 
were evident only to about -50" latitude. Fluxes of cosmic rays spore may indeed have been 
varied little with latitude, in contrast to earlier predictions. trapped in the amber when it 

formed. 
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TaqMan" LS-50B PCR Detection System takes To e11sure maximum 

sequence detection to new levels of speed reliability and convenience, 
< ' -  . 

%. , Thej%omogenic TagMan PCR and throughput. On top of that, s+city is +r, too. detection takes place on the pmOl Zd qd 

As few as 10 molecules have been detected-in PCR re~earch-proven LS-50B sequence detection andelimi- 

Nltespost-PCRplvcasing. 
f , ~  solution-using an energy transfer between two fluores- Luminescence Spectrometer, 

?* 

<i . cent dyes on a target-specific probe. When the dyes in 96-well mimplates-and without gel electrophoresis, 

. are attached to the probe, dye emission is quenched. ethidium bromide, or autmadiogmphy. 

But when the probe anneals to the target sequence The TaqMan LS-50B PCR Detection System is backed 

Now you can detect 96 PCR 
samples in 7 minutes. 

1 Imagine what you can do in 8 hours. 



Five New 
Products 
Every Day. 

GRO 0 
Sigma scientists work every day on requests for new products from researchers 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. T h t i  more thanfvepoducts every duy! 

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

L- 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 

may already have suggested the product you are looking for! 
SIGMA* 
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 GERMANY HUNGARY INDIA ITALY JAPAN 
KOREA MEXICO NETHERLANDS POLAND SPAIN SWEDEN SWITZERLAND UNITED KINGDOM UNITED STATES 

A Sigma-Aldrich Company 
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SORVAU@. . . a better choice 



Introducing the GelAir Drying System 
You no longer need a vacuum drying 
system to get great gel drying results. f 
The Gelhir Drying System is perfect for 
drying polyacrylamide and agarose gels up 1 
to 20 x 20 cm. 
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Documentation 
& Quantitative 
Analysis Made 
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One Com~lete Solution ... 
Fully Integrated Hardware and 
Software for Superior Performance. 

Gel Documentation halysis in 1-3 minutes 

quorescence & -sible Imaging 
nstant Prints 

PC & Mac TIFF Files 
7-10 Cents per Print 

Densitornet, 
M.W. Calculation 
Automatic Colony Counting 
And Much More ... 

Discover the Difference in Technology 

~niotech Phone: 5 10-483-9620 Fax: 5 10-483-322' 
Corporation 14743 Catalina St., San Leandro, CA, USA 
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INTRODUCING 
THE WORLD'S 

MOST POWERFUL 
BENCHTOP GC/MS 

AND GC/MS/MS 
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Phase 

Zeiss. The finest optics in the world. For your most critical applications. 
At prices for all applications. 

In modern microscopy, you encounter many challenges that call for high 
performance, special optics. No one has a wider selection of special optics than 
Carl Zeiss - "The Great Name In Optics". 

Zeiss Infinity Color-correction System (ICS) optics are the standards by which all 
others are judged. Made to the strictest tolerances. With meticulous craftsmanship and 
the latest laser alignment technology to guarantee clear, high-contrast, true-color 
images in all techniques - even after decades of daily use. 

If you need the very best optical performance for your most critical applications - in 
any technique -we make an objective specifically for you. 

NEW! C-Apochromat 40~11.2: 
A water immersion objective with unsur- 
passed optical correction for the highest 
resolution 3-0 imaging of specimens in 
aqueous media. 

Ultrafluars: Special UV-transmitting 
objectives from 230.700 nm for deep UV 
studies, particularly photometry. 

Plan-Apochromats: A fully color- 
corrected flatfield objective for brilliant 
color, and the ultimate in image resolu- 
tion, for the most critical pathology and 
research applications. Now with trans- 
mission down to near UV. 

PlaMeofluars: Aflatfield, highly 
color-corrected sptem for exceptional 
image contrast over a large field and 
high lighttransmission in the near UV 
range. Strain Free, DIC, and Pol objec- 
tives maintain the high extinction of the 
optical system in polarized light. 

Fluars: Designed to transmit the 
brightest images possible over a wide 
spectral range. Ideal for all near UV and 
fluorescence applications. 

Mukiilmmersion and Water- 
Immersion Objectives: Designed 
to let the user selectthe desired immer- 
sion medium, with or without cover slip. 
Ceramic coated barrel guards against 
corrosion and electrical interference. 

Long WorkingDistance Objectives: 
Provide sharp, contrasty images when 
working with petri dishes, vials, flasks, 
heating chambers, or thick specimens. 

Achroplans: Renowned for teach 
Ing, pnase ano fl~orescence a ~ p  ca- 
tons Ava ao e n botn br~qhtf el0 and 
ohase contrast versions. 

CP-Achromats: For all types of 
routine work and teaching, as well 
as phase contrast and fluorescence 
applications. 

Achrostigmats: Chromatically and 
astigmatically corrected for two colors 
Excellent for thicker specimens. 

Epiplan-Apothromats: F~lly color- 
correaeq, f ad eo oblea \resfor brilhant 
color and the ultimate in image resolution 
for reflected light applications. 

EpiplaMeofluars: Designed for 
materials science and bioloqical studies, 
such as examining chromoiome spreads. 

Epiplans: Economical, high-contrast 
object~ves for reflected light, including 
series for long working distances. 

Contact your Zeiss representative to get proof that Zeiss optics are the best. Or call us 
today at (800) 233-2343 or fax (914) 681-7446 to learn more about the best way to get 
Zeiss precision working for you. 

Carl Zeiss, Inc. 
Microscope Division 
One Zeiss Drive 
T h o r n w o o d ,  NY 10594 

F o r  l i terature o n l y  C i rc le  ~ o r 6 6  For l i terature and d e m o  C i r c l e  No.  67 
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DISCOVER 
HOW SIMPLE 
GC/MS 
ANALYSIS 
CAN BE. Simply dick on the inroge of the GC or muss 

spec to access the method ediior. n 
While our new GCQ'" 

and GCQ Tandem are the world's 
most powerful and productive bench- 
top GC/MS and GC MS/MS analyzers, 
they're also the easiest to use. 

We've developed intuitive data and 
instrument control software to run in the 
Microsoft@ WindowsTM NT environment. 
You simply point and click to view chromato- 

RdCdmrn mews make the GCQ'smy to use. 

grams, start a library search, calibrate the 
instrument or simpldy virtually any other 
function you might imagine. 

Their affordability also make the 
new GCQ and GCQ Tandem simple 
to own. Simply circle the reader 
response number for details. 

THE MASS SPECTROMETRY CO 

Australia Tel. (02) 646 2211 France Tel. (0169) 41 98 00 Germany Tel. (0421) 54 930 Italy TeL (02) 66011742 Japan 
(08385) 27266 People's Republic of China Tel. (01) 835 0281 Sweden Tel. (08) 6800101 United Kingdom TeL (0442) 



Forma ScienMc, a world leader in laboratory equipment, now expands your growth 

made a commitment to you by being the only life science equipment m%n&wtmer 

- 4  potential with a complete h e  of Orbital Shakers. With over 40 years of experience, we have 
to ofkr a hmry-trained direct 

sales force, incomparable v e  network, and IS0 9001 qq$stration. 

FEATURES OF OUR TAEEETOP AND C( 
Tempmatwe Ranges from 4°C to 60°C 
EmimSanmMcroproc~r Controls 
HEPA-Pilmtioa on all Console Models 
Speed Range of 25-525 RPM 
UL Listed & CSA Certified 

3NSOLE MODEL SHAKERS: 

Box 649, Marietta, OH 45750 .614373-4763 
Fax: 1-614373-6770 Telex: 29-8205 

I Toll-Free 1-800-848-3080 



Sequence carbohydrates in one day with 
Glvko Recombinant ~lvcosidases 
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At last. Fast, simple, 
3 and accurate oligo- 

Better enzymes 
because they're : saccharide analisis recombina&, exten- 

9- 5 NO matter what separation sively characterized, 
technique you employ, Glyko and highly purified 

B " recombinant glycosidases 
5 now make it possible for you 
6 
g to sequence oligosaccharides - 
2 right in your own lab. 

The oligosaccharide 
1 shown above (lane 2) for 
$ example, was sequenced in 
j one day by simultaneous 
F digestion using a series of 
{ Glyko enzyme mixtures 
y contained in the FACE" ' (Flwrophore Assisted Carbo- 

hydrate Electrophoresis) 
" N-Linked Oligosaccharide : 

Sequencing Kit. 

Glyko's cloned glycosidases 
are guaranteed to be free of 
contaminating glycosidases, 
protease activity, and 
carbohydrates. 

The activity of each 
glycosidase is extensively 
characterized using actual 
oligosaccharide standards. 

Stringent quality control 
and high specific activity 
assure predictable reaction 
times and consistent results. 

And, using the universal 
buffer provided, Glyko 
recombinant glycosidases 
can be used alone or in 
combination for rapid 
sequential enzymatic 

The most complete 
selection of recom- 
binant glycosidases 
available anywhere: . R releases Asn-linked 

oligosaccharides . hdo H: releases Asn-linked 
high mannose and hybrid- tp  
oligosacchurida . WC: releases 
Ser/Thr linked Gal-GalNAc 

. HEP- I: recombinant 
heparinuse I 
NMasa I: releases a2-3 
N-acetylneuraminic acid 

w NMasa II: rekases a2-3,6 
N-acetylneuraminic acid . NMasa Ilk releases a2-3,6,8 
N-acetylneuraminic acid 

hrculMeAcldLWuB. 
-Kn . QAlase II: releases PI-3, 6 
galuctose . HEXne I: releases Pl-2,3,4,6 
N-acetylglucosamine . HEXne lI: rekases 

N-acetylglucosamine and 
N-acetylgalactosamine 

. MAM~so I: releases PI-2,3,6 
mannose 

H, F1ICII. I: rekases al-6fucose . I: releases al-2fucose 
F1ICII. Ilk rekases a1-3,4 
fucose 

. F u c o s e U ~ ~ K n  . B-- releases pl-4 
xylose 

Because Glyko is 
dedicated to putting 
affordable carbo- 
hydrate analysis 
within everyone's 
reach, we also offer: 
--kitt 

for glycoproteins, glycolipids, and 
glycosaminoglycan carbohydrates . P o r r d i ~ I  FACE imaging 

and ~ ~ W U B  
for thorough analysis 

. A f f o r d a # . w r 5 o m ~  
sarvke by Glyko experts 

.--nur, 
workshops, and FACE training 
program 

Contact us, today 
To order Glyko recombinant 
glycosidases, or for more 
information on these and 
other FACE products, please 
call Glyko, Inc. toll free U.S. 
only at 1 800 33 GLYKO (334 
5956), phone 1 415 382 6653, 
fax 1 415 382 7889, or write 
to us at 81 Digital Drive, 
Novato, California 94949. 

Circle No. 53 on I qeaders' Service Card 



We Have  on^ H i  - r ~f 
Making History incustom DNA 

- -- - 
Genosys craftsmen create m d i  oligos Genosys pioneers high capacity synthesis Science discovers Genosys oligos 

m 
labs enioy low prices ana excepnonal value benosys sets industry quality standards Fast delivery deli& researchers 

hen it comes to custom How about the fastest delivery 0.RaYr-k 
The Woodlondr, TX USA 

DNA, Genosys has nywhere? Over 90% of our phone: 1800) 23-4-5362 a (71 31 3 6 3 - 3 ~ 3  

been around forever. robes and primers are shipped bJ71;1)3@2212 .. , 

'7 - 

your next oligo is freet. 



The 

Signaling. 

Cytosensor Miophysiometer System is the latest 2 
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 minute$ pmducing func- [ 

o kari lrr -hn~~o REGEM tional dose q n s e s  in just a few horn. Because of the unique bio- k 
c 

- sensor, receptor activation can be studied even without previous 

+a,,,,< - - -,.. 
knowledge of the signal transduction pathway. Thus, a single 6 

&2,? , <: 
< - -  $2 7 -  

assay system can be used to evaluate a variety of meptor families. 5 
Previously time-consuming experiments can be performed $ 

5 quickly and easily, making it possible to obtain EC, and IC, g 
dalues in just 4-7 hous: without radioactivity. And novel -tor 8 
reqom, not seen with other methods, have been observed. w+ L 1 SumGo = 100ktSl2, (1982) 2 3 MH- A 89, ( l q  @-4 

LmMD-o~rn low CHANwfLs 
Call us for an epaldoa of your cells and &kctor- 
agents or for a detailed list of scientific references. W G  



L u m i n e s c e n c e  P r o d u c t s  for 
r- 

47 Wig ins Avenue B The Leader In ~uminescence 
Bedfor , Massachusetts 01 730 
TEL: 61 7-271 -0045 or 800-542-2369 FAX: 61 7-275-8581 Internet Mail: Tropix@BioTechNet.com 
AUSTRALIA: Dade Diagnostics Ply ltd. 07.273.71 1 1  AUSTW. Dipl. Ing. F. GATT 05 12.58.30.17 WUM/WXEMBURO: W&rg 8V 0800.1.98 15 CAM4Dk BIO/CAN Scientific 
800.387.8 125 DE- AH Diagnostics 86.10 1055 FINLAND, NORWAX SWEDEN: Boule Diagnostics AB 46.8.746.0990. FRANCE: OZYME 1.34.60.24.24 G E W :  SERVA 
Feinbiochemica GmbH & Co. KG 0622 1.502.0 HOW KONO Gene Companv. ltd. 2.896.6283 ISRAEL. Gomidor, ltd. 3.5351505 lljUE Prodo~i Gianni S.p.A. 02.5097238 JAMN: 
Boehringer Monnheim K.K. 03.3432.3 155 K O R U :  Seolin Scientific Corp. 2.548.591 1 MAUYSU. Fihrita Co. 603.735 1559 S M :  lngelheim Diogfmtica y Tecnologio, S.A. 3.404.52.20 

SwrmRUNO: Catofys AG 01.830.70.37 d*IWAN: Unimed Hmhhcon, Inc. 02.72022 15 THE NEZHERUND5: Wedburg 8V 033.950094 U k  Combridge BioScience 0223.3 16855 

For information on all products above, circle reader service no. 62 





Do you analyze gels? 
Have you tried DENDRONa, the most advanced system available for gel analysis? 

DENDRONB's patented system corrects, processes and analyzes all forms of gels in order to compare banding 
patterns. It can analyze DNA fingerprint patterns, RFLP's, RAPD's, chromosome karyotyping gels, Southerns, 
Northerns, and Westerns. DENDRONB will analyze the gel images generated in a variety of gel documentation and 
gel imaging workstations. In the DENDRONB system, the gel image is scanned into a database and processed for 
contrast. If necessary, the digitized gel image is unwarped in order to rebuild an aligned image, as demonstrated 
below. Lanes and bands are automatically detected, band areas and intensities measured, and molecular weights 
determined. The process is extremely rapid. DENDRONB then computes similarity coefficients between every pair 
of lanes (strains) and generates matrices of similarity coefficients which are then used to construct dendrograms. 
When applied to DNA fingerprinting, DENDRONB can be used to compare any or all new strains with all previously 
analyzed strains. 

DENDRONe allows you to: 
-Store and analyze a limitless number of gel images 
-Image process individual lanes to compensate for over or 
under loading (see above) 

-Image process the entire gel or portions of the gel for 
background (see above) 

-Analyze warped or distorted gel images by removing all 
geometric distortions-i.e., smiles, frowns, other linear and 
non-linear distortions (see above) 

-Densitometrically scan the entire width of each lane for 
band intensities and positions (see above) 

-Automatically identify lanes and bands, and assign intensity 
classes and molecular weights to bands (see above) 

-Automatically subtract gel backgrounds in order to 
accurately assign intensity values to bands 

-Identify unique bands in different lanes 
-Normalize gel images nonlinearly to general standards to 
compare patterns on different gels 

-Compute similarity coeflcients between every pair of lanes 
of interest on the same or different gels 

-Selectfromfive formulas for calculating similarity coeflcients 
-Generate matrices of similarity coeflcients between every 
pair of up to 5000 patterns in a single grouping 

-Identify similar or identical strains in the same or different 
gels 

-Create dendrograms based upon similarity coeflcients 
between any or all patterns in the same or different gels 

-Generate gel models (see above) 
-Display gel patterns horizontally next to their respective 
positions in a dendrogram (see above) 

-Test dendrogram stability mathematically 
-Normalize and neighbor any two or more lanesfrom the 
same or different gels for visual comparison 

-Create a database for cross-referencing and pattern 
selection from different gels based upon genotypic 
characteristics, phenotypic characteristics or patient 
characteristics 

-Export information to standard spreadsheet programs 
-Utilize additional features too numerous to describe here. 

If you are interested in learning more about the most 
user-friendly, versatile, sophisticated and powerful gel analysis 
system commercially available, contact: 

Solltech Inc. 
Technology Innovation 
Center 
Suite #9 
Oakdale, la. 52319 
Phone (319) 335-4702 
Fax (319) 335-4489 

Circle No. 64 on Readers' Service Card 



This laser based micropipette puib Is the mfy 
puller available that putts ail types of gbs. 
. including '&&RK and @W@& .Ff@m. 

ITW w.H % h ~ ~ . . ~ ~ ~  . - . .  ." 

Specificities Available: 

+ Tubulin 

+ Acetylated Tubulin 

+ a-Tubulin 

+ P-Tubulin 

+ P-Tubulin I + I1 

+ P-Tubulin I11 

+ Tyrosine Tubulin 
Call for more information. 

, SIGMA !8mt,",h1'Etco- 
-ySC'ENcEsm 

St. Louis, MO 63178 
Tel. 800-262-9141, 314-771-5750 
Fax 800-240-4668, 314-664-3143 

Circle No. 41 on Readers' Service Card Circle No. 65 on Readers' Service Card 



RESEARCHERS AGREE ... The BTX ECM" 600 meets all the 

Versatility Efficiency 
Electroporates all cell types 
Wide operating range allows 
researcher to expand limits of 
experimentation 
Automatic dual monitoring 
capability in a single unit 
The only system with more 
than a dozen chamber and 
electrode choices; ideal for 
volumes up to 50ml in petri 
dishes as well as continuous 
flow applications 

Single, self-contained unit; no 
confusing "add-on" modules - 
saves lab space 
Easy to learn and use; up and 
running in minutes, saves 
technician training time 
Portable, for easy transport 
to other lab locations 
Toll free technical support 
Free access to the 2700 
references in our Electronic 
Genetics' Database 

Capable of generating higher 
field strengths and producing 
hundreds more pulse length 
settings than other widely 
used systems 
High electroporation efficiencies 
with the greatest number of 
cell types 
Two voltage ranges for effortless 
switching between electroporation 
of prokaryotic and eukaryotic cells 
Full 2 year warranty 

ElECTRONlC GENETICS* 

Electroporation. It's not just what we sell. It's what we are. 
11 199-A Sonento Valley Road San Diego, CA 921 21 -1 334 U.SA 

1-800-289-2465 (61 9) 597-6006 Fa: (61 9) 597-9594 
BTX is a division of Genetronics, Inc. 

Circle No. 69 on Readers' Service Gard 
W R  Scientific: 800-932-5000 v: AUSTRALIA: Tel. W4883104 BELGIUM, LUXEMBOURG, NETHERLANDS: Tel. 0800119815 BRAZIL: Tel. 

2115928642 CANADA: Tel. 80014659313 CHINA: Tel. 11831-4577 DENMARK: Tel. M0-10-55 RNUND: Tel. W4MBO77 FRANCE: Tel. 1144-52-73-75 GERMANY, AUSTRIA: Tel. 06221130- 
3907 GREECE: Tel. 0116469748 HONG KONG: Tel. 576-5839 INDIA: Tel. 44/828-78'2 INDONESIAISINGAPORE: Tel. 2730898 ISRAEL: Tel. 31917412 ITALY: Tel. 02Ki3106830 JAPAN: 
Tel. 03/3816-5091 _KORU: Tel. W561-2431 MALAYSIA: Tel. 037031886 NEWZEALAND: Tel. 0413857699 PORTUGAL: Tel. 11458-16-41 SOUTHAFRICA: Tel. 11/7893932 SPAIN: Tel. 
01/3-W92-24 SWEDEN: Tel. 43-51-30-60 SWITZERLAND: Tel. 061/712-16-16 TAIWAN: Tel. a-2913 THAIIAND: Tel. 21308-0611 UNITED KINGDOM: Tel. 1670173-2492 



. . , ~ .  9 , -  . . I  r _ - I  . , , . ~. 7Tm ';..;', THAT Alk, .S TO M@Y TL.,, 
.,. . 

Universal detection capability is one reason why primer dimes-onlvthe'tarrret of interest is detected. 
Digene's SHARP SignaP System hits the mark with Best of all, Wss smdxdized strip-well mianplate - 

1 ' , ' 

so many labs. Because the same protocol can detect fom\atthatgi\res both qualitative and quantitative 
a variety of targets, it's cost-efFective. It usesm colorimetric results. All considered, Digene's SHARP 

to consider. It's so sensitive, it can detect positive on target. 
PCR specimens that start with as few as 10 input Toorder your kit or for more information, call 
molecules. Assay results are available in just a few 1-800- DIGENE-1. International inquiries, call 
hours. And, it won't detect PCR artifacts such as 301 -470 - 6500 or fax 301 -680-0696. ' ,. 
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