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The Commitment to Discovery 
Stratagene is committed to thermostable enzyme research. We literally go to the ends of the earth looking for novel 

microorganisms which may contain useful thermostable enzymes. Our goal is to make recombinant DNA methodologies more 
efficient and less time-consuming by exploiting these newly discovered enzymes that excel at elevated temperatures. 

The Results of Our Search 
Stratagene's search has been quite fruitful. We have broken new ground with thermostable enzymes isolated from the 

hyperthermophilic marine archaeon, Pyrococcus furiosus (Pfu)'. This extremely thermophilic microorganism grows 
optimally at 100°C and as may be expected, possesses a host of exceptionally thermostable enzymes. 

Scientists at Stratagene have recently cloned P fu  DNA l i g a ~ e * ~ , ~ ,  which remains active following one hour incubation 
at 95°C and functions superbly in the ligase chain reaction (LCR)4~5. Cloned Pfu DNA polymerase* exhibits 12-fold higher 
fidelity than Taq polymerase6z7. The exonuclease-deficient mutant of Pfu DNA polymerase can be used to directly sequence 
PCR** products with 35S-dATP8. 

This is just the beginning of Stratagene's commitment to explore thermophilic enzymes and their applications. Just the 
beginning of the already unmatched line of Stratagene enzymes that can take the heat. 

Products 
Extremely thermostable.  Exhibits The genetically engineered 
higher specificity w i th  substantial ly mutant  of Pfu ~ o l v m e r a s e  

less blunt-ended activity t h a n - ~ t h  DNA ligase, mak ing i t  ideal for  possesses no  detectable exonuclease activity. ldeai fo; cycle 
use in LCR. Cat# 600191 sequencing PCR products w i th  35S nucleotide analogs and for  

Unt i l  now ,  the only commercial ly other high-temperature pr imer  extension reactions that do no t  

available thermostable DNA ligase. require high-f idel i ty DNA synthesis. Cat# 6001 6 3  

The or ig inal  LCR technique employs  th is enzyme. Cat# 600193 
I  1 . 1 .  I  

Contains all the 
reagents required " ' udes  Pfu ONA Iigase 

l g n e d  for direct 
buffer '  'Ositive and negative control sequencing of PCR products or  pur i f ied plasmid templates,  ol igonucleotides, control  p lasmid template and a detailed LCR 

labeled with 35S,-.dATP, Cat# 200326 protocol  complete w i th  exper imental  design and troubleshoot ing 
section. ~ a t # 2 0 0 5 2 0  

, . I l I l  . .  . Tradit ionally used for  
high-temperature pr imer  

, . I *  I . . Ex t reme 'y thermostabe  Exhibits ms Tag DNA polymerase is pur i f ied 
3' 5 '  exOnuclease-dependent us ing a propr ietary technique that makes the enzyme extremely proofreading activity and the highest f idelity of any thermostable 

thermostable, Cat#,s 600131, 600132 DNA polymerase. Cat#'s 6001 53, 6001 54,  6001 59 

The or ig inal  h igh-f idel i ty Pfu , I  I I . I  . I 
Contains all the reagents 

. I I ' I 1  . ,  . required for  cycle 
lhe  signed for direct sequencing 

hyperthermophi l ic  archaebacterium, Pyrococcus furiosus. 
Cat#'s 6001 35, 6001 3 6  of PCR products,  p lasmids f rom colonies or  phage f r o m  plaques, 

using 3 2 ~ -  o r  3 3 ~ - d ~ ~ ~ .  Cat# 200325 
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the combined resources of two world leaders- 
Applied Biosystems and Perkin-Elmer. We've 

unified our bioresearch products and expertise 

into one division under the Perkin-Elmer name. 

This culmination of our long-standing 

partnership means you can now choose from 

the most comprehensive line of advanced 

systems and reagents for bioresearch. We're 

proud to put the Perkin-Elmer name on 

Applied Biosystems products, and the future 

holds exciting potential for developing comple- 

mentary technologies to accelerate your work. 

For example, PCR technology and automated 

protein analysis. And that's just the beginning. 

Because our expanded team includes the 

same Applied Biosystems and Perkin-Elmer 

people you've come to rely upon, you'll find it's 

business as usual-only better. We remain dedi- 

cated to providing you with innovative, high- 

quality products and responsive service and 

support. So you can focus on new discoveries. 

Call Perkin-Elmer's Applied Biosystems 

Division at 1-800-345-5224 to learn more 

about how our products and capabilities can 

work for you. Outside the U.S., contact your 
local Perkin-Elmer representative. 

Applied Biosystems Division. 850 Lincoln Centre Dive, Foster City. CA94404 
Europe Warrington. U.K Tel: (W5) 825650 Fax: (0925) 828196 Weiterstadt. Germany Tel: 49-6150101-0 Fax: 49-6150-101-101 Canada Mississauga. CaMdaTel: 8006686913 Fax: 905-821-8246 
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Galilean Moon 
During its tortuous journey to 
Jupiter, the space probe Galileo 
has now made two close passes 
by the moon, both times mak- 
ing high-resolution multispec- 
tral observations at optical and 
near-infrared wavelengths. Bel- 
ton et al. (p. l 112) describe im- 
ages from Galileo's second lu- 
nar encounter. The spectral ra- 
tios of the images are used to 
revealvariations in the titanium 
oxide composition of the moon's 
surface, which diagnoses the 
regional history of lava flows. 
The northern light plains, re- 
sembling maria but with albe- 
dos representative of highlands 
material, are more probably the 
result of impacts rather than vol- 
canic structures. 

Aqueous lithium 
battery 

Lithium batteries, which are 
lightweight and have a high 
energy density, now power Inany 
consumer products. Adapting 
these batteries to bigger things, 
such as electric vehicles, could 
prove expensive, especially in 
that they make use of nonaque- 
ous electrolytes. One additional 
difficultv is that the use of me- 
tallic lithium in rechargeable 
batteries is hazardous; thus the 
electrodes are usually lithium 
salts or lithium intercalated into 
carbon or metal oxide or chal- 
cogenides (such as sulfides). Li 
e t  al. (p. 11 15; see news story by 
Glanz, p. 1084) have developed 
a rechargeable lithium battery 
with an  aqueous electrolyte 
containing a lithium salt. The 
electrodes are LiMn204 and 
lithium intercalated into V 0 2 .  
The authors suggest that the 
potential econolnic and en- 
vironmental advantages of this 
lithium ion battery put it in the 
running as a candidate for the 
electric vehicle battery. 

Gathering the light harvest 
In photosynthesis, porphyrin complexes play key roles in adsorbing 
light energy over a wide spectrum and converting that energy into 
the highly directional transfer of electrons. Chemists are inter- 
ested in adapting nature's approach in order to mimic photosyn- 
thesis as well as explore applications such as opto-electronic de- 
vices. Lin et al. (p. 1105) use recently developed synthetic methods 
to make chains of porphyrin centers linked by acetylenic bridges. 
Their room-temperature photophysics, optical spectra, and elec- 
trochelnical properties suggest that these compounds recreate 
many of the features of biological light-harvesting structures. 

Into the maze 
Zeolites, which are aluminosili- 
cates with three-dimensional 
microporous structures, have 
many uses in the petrochemical 
industry, one of which is the 
activation of normally unreac- 
tive long chain alkane mole- 
cules. The details of how the 
alkanes enter and move about 
in zeolites are still unclear; it is 
difficult to observe the exact 
siting of the alkane lnolecules 
in the zeolite host. Slnit and 
Siepmann (p. 11 18) have used 
anovel Monte Carlo method to 
investigate the intermolecular 
attraction between alkanes and 
a zeolite. They observed an un- 
expected dependence of the 
heat of adsorption on chain 
length, which they rationalize 
through a simple model. 

Ocean eddies 
Eddies in the ocean are rela- 
tively small structures that can 
be difficult to observe at depth 
and that also present a chal- 
lenge to modelers, yet their ef- 
fects on circulation and the 
transport of heat and salt can 
be critical. Two reports con- 
tribute to a clearer picture of 
how eddies contribute to mix- 
ing. Toole e t  nl. (p. 1120) pre- 
sent measurements that allow 
the  determination of eddy 
diffusivity, an indicator of the 
mixing efficiency, to depths of 

4000 meters locally in the north- 
eastern Pacific and Atlantic 
oceans. Overall, calculated eddy 
diffusivities were much lower 
than predicted from large-scale 
models except along sloping 
margins of basins. Accounting 
for eddies in ocean circulation 
models has been problematic 
because resolving such effects 
would normally require a slnaller 
grid size in these numerical mod- 
els, which translates into im- 
practical comp~~ta t ion  times. 
Danabasoglu et al. (p. 1123; see 
the Perspective by Neelin and 
Marotzke, p. 1099) were able to 
add eddy effects to a widely used 
ocean model by adding a term 
to the main equation that rep- 
resents the way eddies mix wa- 
ter parcels at constant density. 
This model improved the de- 
scription of ocean features such 
as poleward and surface heat 
fluxes and the location of re- 
gions of deep-water formation. 

Around the bend 
Transcription factors of the ba- 
sic region leucine zipper (bZIP) 
family have similar DNA bind- 
ing regions yet show specificity 
in binding even to related tar- 
gets. Paolella e t  nl. (p. 1130) 
have investigated the ability of 
various bZIP proteins to dis- 
criminate between two targets 
that differ only in half-site spac- 
ing. They find that one target is 

intrinsically bent, and that some 
bZIP proteins can compensate 
for this curvature. 

Genetic basis 
for psoriasis 

Family studies have suggested 
that psoriasis, a chronic skin in- 
flammation, may have a genetic 
basis, but genetic heterogeneity 
and other confounding factors 
have made analysis difficult. 
Tomfohrde e t  al. (p. 1141) per- 
formed genetic linkage analyses 
of eight different families and 
found that susceptibility to pso- 
riasis could be linked in some 
families to markers on the distal 
region of chromosome l 'iq. 
None of the families which had 
this linkage had any association 
with the human lvmphocvte 
antigen HLA-Cw6 allele, which 
has previously been shown to 
predispose other individuals to 
psoriasis. Mapping of a genetic 
locus for psoriasis susceptibility 
may help in the isolation of the 
gene involved and provide fur- 
ther clues to pathogenesis. 

Still going 
Neuronal precursors in the de- 
veloping mammalian brain mi- 
grate from the ventricular zone 
a11d the subventricular zones 
(SVZ) and develop into neu- 
rons. Lois and Alvarez-Buylla 

Injection site/ 1 rnrn - 

(p. 1145) show that this process 
continues even in the brain of 
adult mice. Both grafted and 
endogenous SVZ cells migrated 
long distances (up to 5 millime- 
ters) and differentiated into neu- 
rons in the olfactory bulb. 

SCIENCE \'OL 264 71l hl.41 1994 



W~- 
GeneAnw EZrTth RNAPCRKit. T m t s  present at 

fast and sensitive 
., . 

400pg total cellular RNA except IL-la (+) contml with a process 

(100 copies synthetic MA), IL-la (-) contml(0 copies), that is remark- 
HCPand HIVRVA (100copies fmm plasma). 

ably simple. 

Now it's easy to detect femtograms of any RNA-mRNA, tRNA 

or RNA viruses-from the most complex samples in hours. Our 

optimized process enables rTth DNA Polymerase to act as both a 

reverse transcriptase and as a DNA polymerase. 

Both activities take place in a one-tube, single-buffer system, 

Systems and backed by our PCR Performance Guarantee. The 
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Glycoprotein reagents ... 
tailored for discoverv 

At New England Biolabs we realize the importance An Expanded Selection of 
of understanding the function of post-translational Highly h e  Glycoprotein Reagents: 
modification. ln fact, to assist you in these studies, 
NEB now offers an expanded line of glycobiology Exoglycoddases Catalog Numbers 

Neuraminidase 
products. Discover our unique array of exoglycosi- 

720s 720L 
N-Acetyl-$-B-Hexosminidasef 721s 721L 

dases and familiar endoglycosidases to experience &N-AcetylglucosaminidaseA 722s 7221, 
high specificity and exceptional purity. So, when a 1 -3,4 FucosidaseA 723s 723L 
your protein is all dressed up with nowhere to go, a 1-2 Fucosidase'* 724s 724L 
call (800)-NEB-LABS. a 1 -3,6 Galactosidax! 7253 7251, 

B 1-3 GaiactosidaseA 7263 7261, 
a 1-6 MannosidaseA 7273 727L 
a2-3 Neuramhidase 728s 728L 
a 1 -2,3 MannosidaseA* 7295 729L 
@ 1 -3,6 Mannosid&* 730s 730L 
ADLwwm?d and chamcte&ed at New England &labs, Inc in Xantitomonas manfiotis 
*Pica% inquite for availability 

701s 701~ 
702s 702L 
703s 703L 

#723 al-3,4 Fucosidase 
#726 p1-3 Galadosidase 

Protein Molecular Weight Markers 
#722 p-N-Acetylgbmsaininidase - Broad I4mg-e 
M markers (dimer, tebamer, hewmer) (200,000-2,500 daltons) 7701 

New IiDgland Biolabs Ltd, UK TeL (0800) 31 84 86 (04621 42061 6 Fax (04621 421057 



Casting a new I light 
Jq 
$*-6 %:yj \ /----- 

I 
The Olympus B-Max  50. NL~ just angle. Your for ultra-smooth 1-micron f j  

' a fluorescence microscope, but a lie naturally on the knobs. And the rigid, tri I 



m- 

The PM30 combines an om body-consciou: go- 

with precise, auto exposure a high-technology ceramic- 

-like a Charge- Coupled Device A ,  ~ n i v e r d  Optics, iUu~motion, 

~ ~ r r o n r i c p o s i ~ i o t a ~ ~ ~ g  o~corrtro~s I ~ I I O U .  ment down to 0.1%-capture 
fomrnzs ccird I~ttnrls h ~  rest or1 Ilibk srrrfiicr. 

Stuck two intermediate 
m o c k  of microscopy. 

dertqkr&~g for the M30. With 

.five e'qmure & including a 

;lO&V mercury or 75W Swpr fluonea=~Auto Mode 

nciden t fluorescerrce - k t  ikm . & - ~ t c ~ ~ @ c d y  measure 

only t h s e  areasb*med by the 
fion. And streamline 

fluorescing material, you're ' fluorescence procedures with a 
assured of optimum results no 

rotating turret that accepts up to 50 see it first. In the new 
matter how difficult your 

four modular, interchangeable B - Max 50 Research Miiroscope 

excitation cubes. System. Only from Oiympus. 

Taking you into For a demcnstration and 
A new focus on information regarding our new 

book on fluorescence, call 

The groundbreaking B-Max 50. Application-directed. Cost- 1-800-446-596Z 
effective. Responsive research 

also stands side by side with 

the highest standard of 
microscopy is here. 

consistent, publication-qualit y 

photomicrography. 

The new Olym~us PM30 

I 
, . 

Photographic System. 

S Y S T E M  

marmam, unrarto, 4 to 4 / v  u IUU, rox 410 4 / v  101 Latrn America Miarnt, FL, 305-266-2332, F 



Green-Pak SpaceSaverTM . . 

The environmentally-f riendly 
refill system for pipette tip racks 

New Green-Pak SpaceSaver tip reloading system 
refills racks in seconds. Just position the SpaceSaver 
over an empty Rainin 96-place tip rack and press down 
on the top. Each set of 96 tips pops into place instantly 
- in perfect alignment - without contacting hands, 
fingers or other sources of contamination. The next set 
is automatically lined up for the next rack. 

SpaceSaver comes individually shrinkwrapped for 
protection. During loading the tips are protected on all 
sides by a plastic sleeve and on top by a plastic cover. 

reduces plastic waste by 85% 

uses 68% less space 

Green-Pak SpaceSaver takes up onethird the space 
and uses 85% less plastic than conventional 96-tip rack 
packaging. And when you've used all ten refills, just 
flatten the sleeve and recycle through community 
recycling or Rainin's recycle program. 

To order, call 8004-RAININ 
-.No. Degaiption Rice 

GPSge GWakSpaceSaver $38.50 
Ten stacked refills, each with 96 Rainin 
Certified" Tips for volumes to 250 pL 
(includes one preloaded reusable rack and lid). 

GPR-98 G W a k  Reusable Racks 22.00 
Ten empty -lace racks with lids 

Position Spacesaver over empty mck, p m  down, tips pop,into place 

- 
i.. & 

Mack Road, Box 4026 Wobum, MA 018884026 - 6174S3050 
5400 Hollis Sire& Emeryville, CA 948062508 - 5104!54-9142 

Patents Pending. Prima and specllicstbnl, arb)ect to chsnge without nolica. O 1884. -SpacaSaver, and Rainin Certi(ied am tmdmuka of Rainin lr!aWument Co. 
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NEW SORVALL" Pws SUPERSFEEDS.THEY'U IMPROVE 
Mow THANYWR WORKING ENVIRONMENK 
50% Quieter, 20% Cooler, plus SUVA" 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 

Manufactured under a quality syrrem regisrered by UL. 
Manufactured under a quality syrrem approved by BSI. 

"Tested by Biorafety 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 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 o n  how t o  
improve your workplace and the  earth's 
environment, call 1-800-551-2121. 

JORVALLl..a better choice. @xD 
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k T: e trarri 
Of Mycoplasma Contamination 
onservative estimates claim that over one third of all cell unes in use toaay am 
fected wi th Mycoplasma. Whether you realize it or not, such contaminathn may 
e spreading through cell lines in your lab reducing cellular productivity and growth 

storting cell membranes, and affecting amino acid metabolism. 
here is a product that quickly and 

ithout laborious procedures. 
Ciprofloxacin is a patented fluoroquino~ 

Mycoplasma after just a few days. It's safe, stable, 
diverse systems, non-cytotoxic, and doesn't adversely affect the norma 
function of mammalian cells. 
top wasting valuable time with suspect cell lines - Start using Cipro 
all 8001227-9412 for a technical brochure on Ciprofloxacin. 

4 Miles Inc., Ka 
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INNOVATIONS 
FOR THE FUTURE 

The Transjector 5246 opens new horizons in cell biology. This device not only 

perfects and automates the various steps of microinjection, it is also able to hold and 

even transfer cells and particles. Precisely, reliably, quickly and, above all, reproducibly. 

A goal previously attained by no other device. Its technical highlights: A space-saving, 

integrated pressure/vacuum supply Separate outlets both for injection and holding/ 

transfer Easy programming and control of the injection parameters, pressure and time, 

via the keypad and display of the remote control. The 

Transjector 5246 trans- orms the cell into 

a test tube. 

Eppendorf North America, Inc. .545 W e m  Drive, Madison, WI 5371 1 ; fBP%f 231 -1 188, Fax (608) 231-1 339 
E-or+ Netheler - Hlnz GmbH 22931 Hamburg . Gsrmny . Tel. (40) S38 01-0 . Fax 598 01 556 . T~fetbx-no. 40 30 61 = EGHAM 

.% - 
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A smoother path from laboratory 
bench toproduction floor 

Smooth transfer from one scale of 
operation to another is vital when 
bringing products to market. With 
UNICORN and BioPilot that 
transfer is both swift and efficient. 

UNICORN is the new control system 
for BioPilot, the chromatography 
system for process development, 
scale up and small scale production. 
UNICORN com~lies fullv 
with GLPIGMP ' , 
requirements and 
includes validatio~ 
support. 

UNICORN is issue1 
with a Validation 
Certificate and 
Report. I 

U N I C O R N  Control System: 

Developed according to current 
FDA guidelines for software 
validation 

Simultaneously supervises up to 
four liquid handling units of any 
scale and complexity with control 
at unit level 

Displays the actual liquid flow 
path and the readings of the UNICORN control system is scaleable. 
process monitors on a unique It supervises BioPilot and BioProcess 
dynamic flow diagram systems keeping documentation and user 

0 

Keeps the same documentation interface constant. 2, 
3 

and user interface during scale Ask for new information 
up to routine production on 

Pharmacia 
Biotech 

Pharmacia Biotech. For information in US: 1-800-526-3593. 
Iri Canada: 1-800-463-5800. 

Visit us at ASBMB-Booth #933 
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RNase H activity without any loss of DNA 
, polymekase activity. You can 

region of any message and achie 
RT-PCR. 
:: I 

RNA, eliminating the need to 
poly(A) RNA, which saves you 





Arbitrary 1 0-mer primer 
kits for fingerprinting 
and genetic mapping 

Each kit includes ten arbitrary 10-mers, 

selected on the basis of a 50%, 60%, 

70% or 80% G+C content, your 

choice. The arbitrary sequences avoid 

the presence of complementary ends 

and palindromes. Additional kits con- 

tain 10-mers with common restriction 

sites, so that amplified products may be 

digested and cloned for further study. 

All primers are supplied dry with a 

guaranteed yield of 0.5 O.D. units. 

Prices start at $65 per kit. 

W i t h  / 
every Genosys 

oligo, the proof is  in the package. Your 

Quality Assurance C+ate includes a 

digitized PAGE image, measured yield in 

0.D.s andpgs, and vafuablr in&rmation 

about your oligo, such as melting temper- 

ature, molecular weight and %AT. 

Wrn down the heat 
with non-radioactively 

labeled oligos. 
fit's too hot in the lab, 
Genosys can help cool things 

down - with non-isotopically labeled 
custom oligos. 

The process is simple. We synthe- 
size your oligo, attach the label of your 
choice, and deliver your purified prod- 
uct in 7-10 days. 

For chemiluminescent or colori- 
metric detection, any custom oligo can 
be labeled with biotin or digoxigenin 
(licensed from Boehringer Mannheim). 

For fluorescent detection, choose 

from fluorescein, the ABI dyes, Texas 

red, or rhodamine. You always receive 
at least 1.5 0.D.s of labeled product. 

Standard Sequencing Primer Kits 
All of the most commonly used 

sequencing primers are also available 
labeled with either biotin, fluorescein, 
or all four ABI dyes. These off-the-shelf 
primers are shipped within 24 hours. 
And they're supplied purified, dried, 
and ready-to-use - enough for over 
100 sequencing reactions. 

For more information, fax back or 
return the coupon below. Or call 

1 1-800-234-5362. 

NOW Y O U  CAN ORDER WHOLE GENES AS EASILY AS 
PROBES A N D  PRIMERS 

We'll work with you to design a coding sequence to suit your application 
We'll clone it into the vector of your choice, verify the sequence, and deliver a 
guaranteed product, complete with restriction maps and QC a~toradio~raphs. 

r------------------ 
ORDER NOW AND 

1 
I GET A FREE STANDARD PRIMER OR PROBE! I 
I I 

I 
Return or fax this coupon for details, or call 

1 -800-234-5362 I 
1 P Free standard primer or probe D Custom oligo synthesis R Non-isotopic labeled oligos 
I R Custom gene synthesis P Arbitrary 10-mer primers P Non-isotopic sequencing primer kits 

I 
I 

( Name 
Companyflnstitution 

I 
I 

I Address I 

I city state zip 

I Phone Fax 
I 
I 
I 

Genosys Biotechnologies, Inc. 
1442 lake Front Circle, Suite 185, The Woodlands, TX i7380-3600 1 O 5 Phone: (71 3) 363-365'3 Fax: (71 3) 363-221 2 1 I 

L I I ~ I I I I I ~ I I ~ I m - 4  
Cwight O 1994 Geonsys Bio~hnologies, Inc. 
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Stands Hiih among b ~ r  DNA Polymerases due to its Hiih Ghhllii and Extended C a p a M i  
Licensed for PCR in various Application F&* in addin  to Research Field. 
'These &ids are Forensics and Human Menliiy, Environmental Testing, Flant Diagnostics, 
Animal Diagndcs, Animal ldenliiy Testing and P W e  Tratt Breeding, and Food Testing. 

Recombinant DNA polymerase derived from T h e m  

TaKaRa PCR Amplification Kit 

<a KlVA YLK hit 

aquaticus possessesexcellent characteristics to feature 
Powerfd PCR performance suitable to any application. 

Our Stringent QAIQC Procedures include the 
Following Testing: 
End* and Exo- nuclease Activitk.. Not detected 
when 10 units TaKhRa Taq is incubated at 74 O C  for one 
hour in the presence of either 0.6 pg of A-DNA or 0.6 pg 
of A-Hind III respectively. 

Nicking Activity ... Not detected when 10 units yob- or ,kdc 
TahRa Taq is incubated with 0.6 pg of supercoiled Eky;zr"",;k;ey;,"d - 
pBR322 DNA at 74 OC for one hour. stand at the prnnacle of rherr 

sport by usrn three essentral 
marts achuve8thmugh years of Validation 0fPCR P e r f o m -  Assured through trarnrng and experrence These 
marts are Ph srcd - smen th rmd 

the amplification of A-DNA fragments in various 
;i:~q2;$F;q2;L;;;i exteIl~i0n lengths from 0.5 kb to 10 kb and the Single copy Once they became Yokoruna, 
they must mornram thew conlest gene amplification of human genomic DNA f h p ~ ~ t s .  records worthy of the htle thnt 
allows them to wear tsuna, a 
champron belt consrstrng of a 
:luck whrte alk rope 

I I 
f o r E c o m ~ m r d O p t i m a l P C R A n y , ~ ~ ~ u  
A dNTP Mixm in a single tube saves your preparation 
time, while an Enzyme Dilution Buffer enables you to 
perform reduced volume mctions for reagent saving. A 
M a  solution along with a lox PCR Buffer without 
MgZ' provides you a system for your own PCR optimiza- 
tion. 

AMV Reverse Transcriptase facilitates high tempemme 
mtions to prevent extension compression caused by the 
hindrance of higher order stru- of RNA. Further- 
more, a combination of Oligo(dT)~~ M4 Adaptor Primer 
and M 13 M4 Primer enhances both specificity and p 
ductivity of the amplification. 

POWER PCR produch from ToKaRa are rold undm Yceraing anangemens with ROW Moecula SWemr and F. rlaffmm -Lo Rocne Ltd. and he PeMlmer Cmpcfotlon 
Purchore ot there vooucts ir cccommled by a Rcerae to se mem In me Polmeraw Chain R e o m  (PCR) pocesr In conjuncnon udn an Aumorhed m m l  Cycler 

TAKAR.4 SHUZO CO, LTD. DISTRLBUTORS for More Information and Orders: 
Biomedical Group PanVera Corporati00 (USA and south America) CIS bio international (~mce) 
Otsu, Shiga, Japan Tel: 608-233-5050 Fax: 608-233-3007 Tel: (1) 69 85 73 90 Fax: (1) 69 85 73 65 
Tel: +81 775-43-7247 TOII ~ m :  1-(800) 791-1400 a s  ~.gwstid S.P.A. (~taly) 

Fax: +81775-43-9254 R&D Systems Europe Ud (UK) Tel: (0161) 912292 Fax: (0161) 912308 

TBKaRa Tel: (0235) 529449 Fax: (0235) 533420 Cheog Cbio Tmdhg Co., LM. (Taiwan) 
ITC Biotsbmlogg GmbH (Germany) Tel: (02) 331-31 11 Fax: (02) 382-2197 

Tel: (06221) 303907 Fax: (06221) 30351 1 Plotceh Tefbwlogy Enterprise Ca, Ud. (Taiwan) 
Tel: (02) 381-0844 Fax: (02) 31 1-8524 
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Ditect W measurements m a microplate 
Directly determine the concentration of up to 96 &rent 

TUNABLE WAVBBX;R( DNA, RNA, or protein samples in a few seconds using a 
SPECTRAplate UV transparent disposabl 
microplate. ProtocoIs are included to measure e purity of 

2b.s " ' 
&% -. 

Or i- 
DNA samples by calculating A 2601A 280 ratios. Q e  up to 

, six different wavelengths to quantitate your samples. 

. 
1 scan from 250-750 nm, in 1 nm incre- 

, " 

," , your microplate to determine the 
absorption maxima of your sample. Analyze column fiac- 
tisas or characterize the composition of inorganic samples. 

UewS0Flin;lr"PRO 
The built-in spreadsheet ilities of S O F ' I i i  PRO give 
you complete control of and data presentation. 

IXwmer the advan- of SPEClWmax 250 - ambet 
: ..: .,, -, . p.r~,q~&.*,g.1-800~:9060. .'/ . >  I 

, , -  . , _ . , , - ' 

RtEqwTEMP. COMRCX :-. .A . . .  . . , . . . ,: , . ~, . . 
,. , 

. ' .. 
I 

, . ' :: /:, >. ,. . 5 c. . . ' ~Molewlar - :.-l3* . . L. 

f . . .  ,..'. 9."~. ., s: 

a:HW@ 
I' . . , : ,. . =Devices ,.(wj:mm , . ;. . . .  

- .. 7+:y;+'7;,,. . .  . 1 - ' . . . .  
, : . .. ,  ._ , :.. . , . . .. < . Circle No. 57 on Readers' Service Card I, ,.. -. .. f" .; ~ ' - . . 

. . 
. . _  . - "  .,, . ' ,..qsr$j;K $,..$:&': :,' . : - .- , ,. r- ~C . - . , . , , , . . : : +  . .. . .- 
. > . .  : "  . ,' . '  ;;.-- ,. ,. . - .  , ;. . . . ...; ;,.!:"..: .; : . , . , . &. > * -,.:.-.I , . ,,:L,;;-. .. ~S - - - : : . : . .. - .-.:-+&. .--7' :- A' s::&:->$:x~&&$-:$ ., . -.-- - ; .- . - , .L - .  . . .  



DNA bt Wkard"Mm*m 
Transfection qudb equivalent 
to CsCl isHt the beginnirrbf . 1 Direc. ,,mparlsor, ,, transfect,,,, 

efficiency dempnstrates that 
plasmid DFIA prepared with W i z a f l  
Maxipreps performs as well as 
or better than CsCI-purified DM. 

1 In additio 
Wizard Maxrpreps I 4 take hours, not days to cornplet~ 
I are less expensive than CsCl 

centrifugatian 
? lminate the use ot n 

&iidium bromide 
Qwuire no expensive 

1 instrumentation* 

\ND, Wizard DNA 
I yield is high - 1 mg from 400ml of 

high copy-number plasmid culture 
I is free of protein, RNA and 
chemical contaminants 

J typically displays 0.D.260n, ratios 
of 1.8 or greater 

DNA fit for transfection! 

For information on the complete line 
of Wizard purification products, ' 

request The Ultimate Ward Product 
Wde (BR021) directly from Promega 
)r from your Promega Distributor or 

for Dinel Sales Ik USk Promega Cocpondion a 2800 Woods Hollow Road Madism, Wmmin - 53711-5390 = To# Free 800-3569526 - Fax 800-3581970 
P m ~ ~ ~ a l s o b e p u r ~ f m m F ~ ~ % ~ T ~ l h e e ~ 7 6 B m 0 0 - l $ x ~ 1 1 6 6  

Aus$alii 1M6225123 France 05487999 S\rihsrkand 018307037 
C h i i  M 256 3159 ti&&& 071 21 71 21 VnitafK@M 0800 378894 

VMdwM DktrlDltlon: Finland 917080900 Wa 118846565 kM@a 37351559 Wn 934045214 hmgd 
Argsntina 13817962 hanee 145336717 Mcmii 21738W Mmim 552585B S%?M 0346W60 
Austria 180105324 Germary 06m50M2L M W8426644 NawZea!and 95703200 Taiwan M 733 6877 
Belgium (see-) Gw.W 496221502114 k w l  036B79875 Nmvsy W5541999 Thailad 2 541 4259 

tMWHW26 
Brazil (1512751240 @ m w . ~ ~ a W R p R p ~  ltaly 14581641 TuWy 216S8321 

Fax8lm?56-19TBor 

I Ganada 8002677424 6fBB V e  22616256 Fishersc&muk 
@ 840-*m 

Slsnbaew 



Ule Put 800 
On The line 

Uhen you need scientific information. turn to the experts at C I S .  
CAS has over 800 scientists on staE with one job - to make sure you have access 

to the best scientific information at the push of a button, or with a single phone call. 

Our experts read scienti6c literature from all around the world (in 50 different 
languages) to create the most accurate, comprehensive and up-to-date scienti6c 

databases available anywhere. 
So, whether it's online or in print, CAS is your source 

for scientific information. 

A Division of the American Chemical Society 



If the Solution to Your Purrfiation 
Proble Were Any Closer k 

The New Rotofor" System 
is the Solution to Any 
Purification Challenge 
With the New Rotofor system, any 
biologically active protein can be 
completely purified from crude or 
partially purified samples in just a few 
hours. Fractions can be assayed 
directly for activity, so there is no 
need to know the isoelectric point or 
molecular weight of a protein 
prior to purification. 

Crude snake venom (150 mg) was fractionated in the 
Standard Rotofor chamber (60 mi; pH range 3-10). The 
protein of interest was isolated in three fractions which 
were refractionated in the Mini Rotofor chamber (18 mi; 
pH range 5-7). Twenty fractions from both runs were 
analyzed for purity by silver stained IEF-PAGE. Panel A. 
Initial fractionation (odd lanes are shown). Lane S. Crude 
snake venom (arrows indicate protein of interest). 
Panel B. Refractionation resulting in single band purity. 

What better tool is there for purify~ng 
uncharacterized proteins for sequence 
analysis, antibody production, or 
crystallography? None! 

The Rotofor system allows you to: 
Separate proteins according to their 
individual charges 

Load micrograms to 4 grams 

Harvest purified proteins in 
20 liquid fractions 

Isolate and concentrate proteins 
simultaneously 

Introducing the New 

chamber+Mini and Standard. -311 

- 
sample volumes. The Mini 
chamber is ideal for small 
samples and refractionation. 

Gentle technique maintains 
biological activity 

Minimize dilution of 
precious samples 

Collect purified proteins in 700 pl 
to 3 ml fractions 

Perform micropreparative 
applications 

We have the antidote! For more 
information about purification of 
snake venom proteins and other 
Rotofor system applications, 
call 1-8004BIORAD. 

Mini ~otof;;r Cell 
The Rotofor system now has two 
interchangeable focusing 

Together these chambers 
accommodate a wide range of 

BIO RAD Bio-Rad 
Laboratories 
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I 
Brains and brawn. 

-3; 'fksks. shakers 
~ ~ ~ o ~ h e a v y d u t y  

, ldfaw, mdmble-w 

For mae i n f m  about shak- 
as for all mkfngneeds, caB us 
at 1 -&W553-&BQ. 

-1 -..m.. 
2555 Kerper Blvd. P.O. Box 797 

Dubuque, Iowa 52004-0797 

Cirde No. 45 on Readers' Senrice Card 

The BamsteadKhermoIyne Lab. .. 
a family of innovative products for 

s c i d c  research. 



High Definition 
Real-Time 3D Microscope 

hanks to its patented* four-beam Multiple 
Oblique Illumination system, the Edge R400 

t microscope that offers 
directly observable real-time 3D images in 
true color up to the highest magnification available. 

But that's not all. The R400 also delivers signifi- 
cantly better resolution and sharpness, higher 

I 
contrast, and greater penetrating power than 
conventional axial-light microscopes. 

If two-dimensional images permit recognition. 
then 3D images promote understanding. 
Edge believes that, given the choice, 

researchers would prefer seeing 
their specimens in all three 

dimensions - especially 
since the R400's true-color 
3D images are superior to 
what can be obtained from 
comparable 2D microscopes. 
But when a 20 image is 
desired, the R400 will present 

p$pF- 
; 4 

it with unequaled clarity. 

* * R ~ s y s e n - '  w* 
h'ikcmeonram. m&vdaerr 

So if you'd like to experience microscopy's true 
bdbar(eaur~nlngl-~%m.mdconsel-ileriam dirneneions, please call Edge today at (310) 396-9333. 



THE NEW BIOMEK 2000 AUTOMATES 
LIFE SCIENCE ., YOUR WAY 

A utomate virtually any liquid-handling procedure the 
way you want with the Biomek" 2000 Laboratory 
Automation Workstation from Beckman. Choose 
the labware, tools and accessories you require to per- 

form your research with the powerful and easy-to-use 
Windows*-based BioWorksT" operating system. 

EXTENSIVE APPLICATIONS 
Years of reliability, versatility and innovation have made 
Biomek the benchmark system for BioRobotics in 
Pharmaceutical, Human Genome and Bioresearch lab- 
oratories worldwide. This new generation Workstation ,, 
provides the productivity and throughput you need today for: 

Immunology - ELISA and RIA 
DNA - Sequencing, Mapping and P C R  Processes 
Drug Discovery -Receptor Binding and Cytotoxicity Assays 
Biochemistiy - Total Protein and Enzymatic Assays 
Molecular Diagnostics - HLA Typing and Prenatal Screening 
Quality Control - Endotoxin Testing and Liquid Extractions 
Tissue Culture - Cell-based and Sterile Techniques 
Clinical Research - H N  and Hepatitis Screening 

INTELLIGENT PERFORMANCE 
Intuitive icon-based BioWorks software intelligently automates 
your protocols in minutes. Advanced workstation features and 
fast motion translate operating system commands into efficient 
verformance. The Biomek easily integrates other software 
programs and devices into a compiete automation solution that 
includes temperature control, detection and quantitation. 

For flexibility in automating repetitive tasks, up 
to 12 user-defined positions are available on the large Biomek 
worksurface. The unique interchangeable liquid-handling 
tools deliver accurate volumes from 1.0 uL to 150 rnL with 
exceptional precision. And the modular design allows you to 
add options as you need them, such as the high-capacity Side 
Loader system for extended periods of unattended operation. 

Find out how you can Automate Life Science...Your Way 
by contacting your local Beckmau office for free technical 
information about the new Biomek 200 BioRobotics System. I 

Widows is a tmdemnrkof Micros4 C o ~ m t i o n  
** PCR is cownd by pucm owned by HDBm(YYI-L. Rock Inc. 

BECKMAN 
Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 85656-0. 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. Singapore (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. (0494) 441181. 
U.S.A. 1-800-742-2345. 

01994 k l u n a n  Imrmments. Inc. 
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Srmle! RenaissanceTM non-rail DNA labehe kits 
give you reproducible results, not high backgounds. 
Are you repeating experiments Sensitive HRP-lurninol systems for colony plaque DuPont gives you a choice 
just to reduce backgrounds? lifts and Northern, Southern, and Western blots. of radioactive and now 
Then look into Renaissance" Results in minutes. Renaissance non-radioactive 
non-radioactive DNA Guaranteed oneyear shelf life. labeling and detection 
labeling and detection Backed by full protocol and comprehensive products. For information, 
products from W o n t  NEN? technical service. ororde~scall 1-800-551-2121. 
And get low backgrounds Now available: Random Primer Fluorescein dUTP For information by fax, 
and reproducible results the Labeling Kit and Oligonucleotide 3' End Labeling kit call 1-800-666-6527 and 
first time, and every time. (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 1800-3878391 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 NEW 
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faster than chemhnbamoe. 

Australia, call (03) 810-9572. In 
Japan, d (03) 3976-9692. ' 

L 

Molecular 

Molecular qaamics, 880 East Arques Ave., Sunnyde, CA 94086 Ph: 408-773-1222 Fax: 408-73-8343 
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the new 

1- 

doesn't want mu 

+ It's highly sensitive. + It measures both flash and glow reactions. 
+ It minimizes crosstalk. + It reads filters as well as plates. 

+ It has WindowsTM software. + It's easy to use. + It interfaces with all computers. 
+ It networks with other instruments. + It's compact. + It's low-maintenance. 
+ It's very affordable. + It's distributed and supported in the U.S. by Wallac. 

+ It's made by EG&G Berthold, the world's first name in luminometers. 
+ And it's going to put your lab light years ahead. + Now you know. 

+ To learn more, call. 

Wallac Inc., 9238 Gaither Road, Gaithersburg, MD 20877, U.S.A. 
Phone: 1-800-638-6692 or (301) 963-3200 Fax: (301) 963-7780 

Wallac Inc. is an EG&G, Inc. company. 
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I he new WILD 1dZ8 stereom~cro~~ope I 

Leica AG . CH-9435Heerbmgg (Switzerland). Telephone +41 n 703 3t - Fax #I n 72 1638 

Leica - 
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The Onlv 
Comprehensive 
Assay System 
for ~eceptor 
Signaling. 
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The Cytosensor Microphysiometer System is the latest 
tool used for drug discovery and signal transduction research! 
Using a patented biosensor, the system can monitor the receptor- 
medlated mpom from living cells in minutes, producing func- 
tional dose q n s e s  in just a few hours. Because of the unique bio- 
sensor, receptor activation can be studied even without previous 
knowledge bf the signal transduction pathway. Thus, H single 
assay system can be used to evaluate a variety of receptor families. 
Previously time-consuming experiments can be performed 
quickly and easily, making it possible to obtain EC,, and IC,, 
values in just 4-7 hours: without radioactivity. And novel receptor 
mpom, not seen with other methods, have been observed. 
1 Sanre Zn. 1906-1912. (19SZ) 2 J. NM fksd~ 5.69, (1993) 

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

U.SA 1-800-400-9W (FAX: 415-326-5134) 
Germany: 49-898-54-5050 (FAX: 49-898-54-2238) 

United Kingdom: 44-293-619579 (FAX: 44-293-619586) 



Have You Ever Wished for 
A Better Microplate Reader? 

The Rainbow 
The Rambow reader from SLT gives you the 
power to select any wavelength with the push 
of a button. No more changing filter wheels 
when you change assays. 

And there is more! Now you can easily scan 

to measure small changes in transmission 
over a wide range of wavelengths. 

Eqecdy  d when monitoring the 
e f k t s  ofsmallchvlges in qxrimental 
conditions, the Rainbow offers 

a specaum filter with high optical quality 
~ a ~ s L a i o n b 4 0 0 & 7 0 0 n m ,  
in 1 nm steps 
spmrum fiter and standard band-pass filter 
on-board software to handle complex 
analysis, and 
W111dows'"- based PC sofcw;ue 

Rainbow is also robot-friendly, so you can 
use it with the T e a  TRAC system or other 
laboratory robotic systems. Or connect it to 
your Tspo robotic sample processor to create 
your own automated workstation. 

Need to see it to believe it? Call today to 
arrange a Rainbow demonmation and receive 
your ke Rainbow T-shirt. 1-800-338-3226 
SLT L a b i i m f s ,  a UIECAN&mpany 
Reseuch Triangle Park, NC 
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Computers in Biology \ and Medicine 

CBP 
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PERGAMON An Imprint of Elsev~er Scient e 
US: 660 h'hlte Plains Road, Tarr~to~tn, hY 10591-51 53 US4 1 Free Sample Copies 1 
UK: The Boulevard, Langford Lane Kidlington, Oxtord OY3 1GB England Available Upon Request! 
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COMPUTERS IN I CBP 1 CELLULAR AND 
BIOLOGY AND COMPARATIVE BIOCHEMISTRY 1 MOLECULAR 

MEDICINE AND PHYSIOLOGY, Parts A, B, & C BIOLOGY R ~ ~ E N W - I  
1 A n  International Journal An International Journal Editor-in-Chief: 

Editors-in-Chief: M.A.Q. Siddiqui, 
European Deputy Editor: peter W. ~ ~ ~ h ~ ~ h k ~ ,  university of I State University of New York Health 

Professor Francesco Pinciroli, British Columbia, Canada and 1 Science Center at Brooklyn, New York 
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Dipartimento di  Bioingegneria, 
Politecnico di Milano 

Piazza Leonardo da Vinci 32, 

Thomas P. Mommsen, University of 
Victoria, Canada 

I Cel lular  and Molecu lar  Biology 
Research publishes original articles 

201 33-MILANO (ltalia) An Official journal of the: 1 emphasizing the wide range of topics 
lapanese Society for Comparative concerned with cellular and molecular 

Editor-in-Chief: ~ h ~ s i o i o g y  6 Biochemistry; European mechanismi involved in  cell growth, 
Robert S. Ledley, Society for Comparative P h ~ s i o I ~ g ~  iZ development  and d i f ferent ia t ion.  

National Biomedical Research 
Biochemistry; Canadian Society for Among those areas of coverage are in 

Foundation, Georgetown University 1 ~ o o l o g y  (CPB ~ection); Society for 1 vitro and in  viva studies of structure 
Medical Center, Washington, DC 1 Experimental Biology 

I 

Managing Editor: 1 In order to better serve its readership, 

and function of biologically important 
macromolecules in  eukaryotic organ- 
isms, gene regulatory mechanisms, 

CBP is  undergoing a major transformation. transcription, structure and function of Blaire V. Mossrnan, 
Scottsdale, AZ 

CBP now features new editors, new asso- regulatory factors, carcinogenesis, 
ciate editors, new aims and scope, rede- oncogenes and tumor suppressor genes 
fined sections and new society ahiliations in growth and d i f fe ren ta ton ,  signal Computers in Biology and Medicine is 

a medium of international communi- NEW AIMS A N D  SCOPE: i transduction mechanisms, structure and 

cation of the revolutionary advances To publish original articles emphasizing function of cell organelles, control of 

being made in the application of the comparat ive aspects o f  b io logy .  growth and development, ce l l -ce l l  

computer to the fields of bioscience Adaptation and evolution as organizing 
interaction, embryogenesis, and struc- 

and medicine. The Journal focuses on principles are encouraged, as well as 
ture and function of viruses and bacte- 
rlophages. Papers with emphasis on 

such areas as (1 ) Analys is  o f  comparative and mammalian studies. 
B iomed ica l  Systems: Solut ions o f  I recombinant DUA technology trans- 

Equations; (2) Synthesis of Biomedical ; REDEFINED SECTIONS: I genes, and genetic manipulat ion of 

S y s t e m s  Simu l a t  i ons ;  ( 3 )  s p e c i a l  A: Physiology - scope has been expand- cells and organs are of special interest. 

Data Processing I ed from the classical molecular cellular 1 
(4)  Special Purpose Computers and 1 b organ-specific physiology to include i CALL FOR 

physiology, B: Biochemistry The journal considers full-length, origi- 
C l i n i c a l  Data Processing for Real 

and Molecular Biology - the expres- , "1  articles, short ~ ~ m m u n i c a t i o n ~ ,  
Time, Clinical and Experimental Use; 
a n d  ( 5 )  M e d i c a l  D i a g n o s i s  a n d  sion of functional mechanisms and evo- articles! techniques Papers! 

Medical Record Processing. lutionary principles at the molecular and uxnmentaries. 

level. C: Pharmacology, Toxicology The Editorial Board of CMBR is com- 
The publication pol icy i s  to publ ish and Endocrinology - concerned with mitted to objective peer-review and 
(1)  new! original ar t ic les tha t  have drug action at different levels of cellular rap id publ icat ion. Manuscripts are 
been peer reviewed) ( 2 )  rev iews o f  organization including endocrinology published in the shortest time possible 
deve lopments  i n  the  f i e [ d ,  and  and message transduction. A molecular commensurate ~ l ~ i t h  h igh scient i f ic 
( 3  ) pedagogical Papers covering spe- approach to these fields is encouraged but 
cific areas of interest. not a prerequisite. 
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