


We're the Only Company that Gives 
C1 You Everything for Authorized PCR! - 

3tratagene9s PCR enzymest and Stratagene's polymerases simply make + opti-Prime" kit for easy PCR 

thermal cyclerst? are authorized for better PCR products. Plus we have PCR- buffer optimization 

PCR. Plus we offer products specifically related products that solve problems, + PCR Polishing Kit for 

designed to solve your PCR problems. So clone PCR fragments, reverse transcribe, 30-minute end polishing 

Stratagene truly has everything you need screen and more. 
to make PCR quickly defiver the very best 
results. And when you use Stratagene's 
authorized PCR reagents with our 
RoboCycleP temperature cycler, you have 
a fully licensed system for performing 
PCR in your research. 
Authorized RoboCycleP 

Innovative PCR Enzymes 
+ Pfu DNA polymerase' for high- 

fidelity PCR and cloning 
+ TaqPlusTM DNA polymerase for 

robust PCR and long templates 
+ Taq2000" cloned DNA polymerase 

for consistent PCR 
System 
+ Optimizes PCR primer annealing 

temperature in 1 run 
+ Up to 30% faster cycling 
+ Well-to-well uniformity o f f  O.l°C 
+ Unique robotic design and 4 blocks 

- -  ~- - - - . z -.-* - 
* --d4,-ziA- 

. . . .  
BAND OF' ' 

. . 

timization of PCR primer annealing 

:reased PCR Amplification Success 
Using T&qPiusm DNA Polymerase 

PCR Problem Solvenittt 
+ Taq Extender" PCR additive to 

boost Taq performance 
temperatun, with the RoboCycieP - 
Gradient 96 system* 

+ Perfect Matchm PCR enhancer* to 
- erase background 

Best PCR Cloning System 
+ pCR-Script" Amp, Cam and Direct* 

vectorsttt 
+ Derived from pBluescripP 

phagemid 
+ Highly efficient 1 -hour, 1 -tube 

cloning 
And More PCR-Related 
Productsttt 
+ ExSitem PCR-based site-directed 

mutagenesis* in 3 hours 
+ RT-PCR Kit for high yields of full- 

length transcripts 
+ RAP-PCR Kit to identify selectively 

expressed genes* 
+ ScreenTest" recombinant screening 

in 3 hours 

t Purchase of these e w e s  is ttt These produet. u. optimized 
accompanied by a license to use for u ~ e  in the Polymerase Chain Gradient 40 them in the Polymrrrac Chain Reaction (PCR) p m a s  covered 

under licensing amaqvmentg with m e d  by Haffmsnn-La Roehe. A 
Roche Molrmlrr System, Inc., F. license to vsc the PCR pmcsr 
Hoffmaan-La Roohe Ltd. and The seeompanics the pwhare of 
Perkin-Elmer Corporation. cmaio reagents fmm S m t a p e  
tt pladce ofthe ptcnt& mly- *en in conjuction mtb .a 
mmse  Cham Reaction (PCR) A*orircdThnmn' Cycler. 

p m n r  requires a license. 
Sumgene's thermal cycler is an 
Authorized Thermal Cycler. Its use PPt@s) pending 
with Authorized Reagents providu a 
limited PCR license in accordance 
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Tunable magnets 
The ability to control magnetic 
phase transitions in molecular 
compounds would be useful in 
data recording and device ap- 
plications. Sato et al. (p. 49) 
synthesized a class of mixed va- 
lence chromium cyanides whose 
magnetic transitions could be 
electrochemically tuned. Ini- 
tially ferrimagnetic, the com- 
pounds can be switched revers- 
ibly between ferrimagnetic and 
paramagnetic states through re- 
versible redox reactions. 

Hard calculations 
Carbon nitrides are being scru- 
tinized as a class of materials 
with extreme properties, includ- 
ing hardness comparable to or 
greater than that of diamond. 
Teter and Hemley (p. 53) in- 
vestigated the structure and sta- 
bility of several C-N compounds 
using theoretical calculations. 
A cubic form of C3N4 that is 
stable at high pressures may have 
a bulk modulus greater than that 
of diamond. Their analysis also 
suggests that previously pre- 
dicted p-C3N4 compounds may 
not actually be stable. 

Critical parallelism 
Combinatorial optimization 
tasks, such as the traveling 
salesman problem, are usually 
solved by using computationally 
demanding local search tech- 
niques that find a minimum or 
maximum of some mathemati- 
cal function. Macready e t  al. 
(p. 56) discuss the implications 
of performing such searches in 
parallel in order to find better 
solutions faster. As the degree of 
parallelism increases, the perfor- 
mance in finding solutions in- 
creases but then reaches a criti- 
cal point where they become 
no better than a random search. 

Overcoming impairments in language learning 
Functional plasticity of the brain as a result of experience-that is, 
changes in processing of sensory inputs-has been demonstrated 
in experiments on humans as well as non-human primates. 
Merzenich e t  d. (p. 77) and Tallal et d. (p. 81) present an example 
of this effect on comprehension of modified, language-based pho- 
nemes by language-learning impaired (LLI) children and how this 
training can result in improvements in the comprehension of 
unmodified language (see the news story by Barinaga, p. 27). After 
training with computer games designed to hone their temporal 
processing skills for acoustic stimuli, LLI children improved their 
game scores and also improved in their performance on standard- 
ized tests using normal, unmodified speech. 

This behavior is seen in both 
spin-glass models and the trav- 
eling salesman problem. 

Water clusters 
One way to gain insight into 
the structure of liquid water is 
to examine the structure and 
dynamics of small water clus- 
ters. Cruzan e t  al. (p. 59) and 
Liu et al. (p. 62) present analyses 
of vibration-rotation-tunneling 
spectra for the water tetramer 
and pentamer, respectively. The 
data for tetramer, which forms 
a quasi-planar ring, may help 
constrain the interaction po- 
tential for bulk water. The 
pentamer, which may be one of 
the predominant arrangements 

expressing the most common 
mutant form of CFTR were de- 
fective in internalizing P,. aeru- 
ginosa, but not other bacterial 
pathogens. In a mouse model, 
inhibition of P. aeruginosa in- 
ternalization produced a build- 
up of bacteria in the lungs. 

Of sex and silk 
Spiders are the focus of two 
reports this week. The female red- 
back spider consumes the dimin- 
utive male during sperm trans- 
fer in 65% of natural matings. 
Why do males apparently fa- 
cilitate their own consumption? 
Andrade (p. 70) reports that 
male complicity is adaptive be- 
cause cannibalized males gain 

in liquid water, forms a sligh 1 ~ p e r n i t v  a d v w  Over 
puckered ring. 

Denied clearance? 
Patients with cystic fibrosis (CF) 
are prone to respiratory infec- 
tions caused by the bacterium 
Pseudomom aeruginosa. Pier et 
d. (p. 64) provide evidence that 
mutations in the cystic fibro- 
sis transmembrane regulator 
(CFTR) may disrupt a host-de- 
fense mechanism that is impor- 
tant for clearance of this bacte- 
rium from the respiratory tract. 
Cultured airway epithelial cells 

those that survive copulation: 
longer periods of copulation and 
rejection of subsequent suitors 
by the female. The superior 
mechanical properties of spider 
silk have been difficult to un- 
ravel. Simmons e t al. (p. 84; see 
the Perspective by Tirrell, p. 39) 
obtained deuterium nuclear 
magnetic resonance spectra 

which show that dragline spi- 
der silk contains two types of 
alanine-rich regions, one highly 
oriented and one loosely packed. 
They propose astructural model 
that is consistent with previous 
models that can account for 
the stress-strain behavior of 
spider silk. 

Shell games 
Many organisms can form 
biominerals from calcium car- 
bonate as they grow. Moreover, 
such organisms often exert con- 
trol over which polymorph is 
formed, calcite or aragonite. 
Falini e t  d. (p. 67) report ex- 
periments showing that macro- 
molecules in contact with the 
mineral components of mol- 
lusk shells have a primary role 
in determining which poly- 
morph forms. Macromolecules 
extracted from aragonite sec- 
tions induced aragonite growth 
in vivo, and those extracted 
from calcite portions induced 
calcite growth. These macro- 
molecules actively nucleate 
their respective calcite poly- 
morph rather than inhibiting 
the competing form. 

Behind the shedding 
In insects, the brain peptide 
eclosion hormone has been 
thought to be the trigger for 
ecdysis, the shedding of cu- 
ticle during development. 
zitkin e t  al. (p. 88; see the 
cover and the Perspective by 
Truman, p. 40) describe the dis- 
covery of a previously un- 
characterized insect endocrine 
system. A series of segmentally 
repeated glands, the epitracheal 
glands, produce a hormone, 
Mas-ETH. When injected into 
larvae, pupae, or adults, Mas- 
ETH rapidly causes preecdysis 
and subsequently ecdysis. 
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We know how you feel about complicated cloning 
methods. For years, we have all struggled with 
expensive, timeconsuming vector manipulations such 
as linearization, dephosphorylation and repurification. 
Face it: selecting positive clones from a lawn of dark blue, 
light blue and white colonies can drive anybody crazy. c' w' ci) 

cloning easier than ever. Fewer steps means it's faster. The results are crystal 
clear. And it requires fewer reagents, so it costs less. 

Zero Background" Cloning utilizes pZErO" vectors (with either Zeocin" or 
Kanamycin resistance) to dow positive selection of recombinants via disruption 
of a highly lethal gene1. When induced with IPTG, pZErO" vectors express a toxic 
protein that causes cell death. But when an insert is ligated in, expression of the 
toxic gene is disrupted and only r e c o m b i t s  will grow. 

4 b 

vector or use expensive X-gal for bluelwhite screening. Simply cut the vector, 
ligate your insert and transform. Only recombinants will grow on your plate. 

If old-fashioned cloning methods have you ready to scream, give Invitrogen 
a honer instead and ask for Zero Background" Cloning. 

1. Bernard, I? d d (1993) 1. Md Bw. 234: 534-541 
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Every Day. 
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Sigma scientists work every day on requests for new produck 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 nearly 2,000 new products to the 1996 Sigma Catalog. That? m e  thanjveproducts e v q  day! 

In addition, our scientists have already begun to manufacture and stock many new items that will 

1 
I not appear in the catalog until 1997. So if you don't 

lllld what you need, give us a call. You may be surprised; a colleague w 

may already have suggested the product you are looking for! Where Science and Service Come Together. 

Call collect: 3 14-771 -5750, 
Toll Free: 800-325-301 0, 
or contact your local Sigma office. 
World Wide Web: http//www.sigma.sial.com 
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The world of SCIENCE On-line: Now you can access these 
exclusive features on the SCIENCE World Wide Web home 
page with just a click of your mouse: 

I I SCIENCE Electronic Marketplace: The latest scientific 
product information from top companies. 

I I SCIENCE GLOBAL CAREER NETWORK: 
On-line classified advetfising. 

I I Beyond the Printed Page: Special interactive projects, 
impotfant data and more. 

SCIENCE On-line: SCIENCE Table of Contents, the 
SCIENCE Editorial, This Week in SCIENCE available the 
same day that the printed version is published! 

I I I SCIENCE WWWAddress: htrpYh.aaas.org 
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