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tionary, 5-minute method for cloning Taq- 
generated PCR products. Available only i n  
the new TOPO TA CloningE Kit, TOPO-Cloning" 
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Five-Minute Cloning. TOPO TA Cloning* is 
fast because it uses topoisomerase I instead 

I 
of ligase. The vector, pCR"2.1-TOPO, is pro- 
vided "cloning-ready:' You just: 

Add 1 p l  of your PCR reaction 
Incubate for 5 minutes on your benchtop 
Transform 

It's that easy! 
No special 
primers or 
extra steps 
are required. 
What's more, 
the k i t  comes 
with everything you need including Linearized 
pCR'2.1-TOPO, competent cells, PCR reagents, 
(except Taq) and controls. 

595% Recombinants. But that's just 
part of the story. TOPO TA Cloning" also 
delivers remarkable results. To prove it, we 
cloned Taq-generated PCR products into 
pCRE2. 1-TOpO Results obtained wing the 

TOP0 TA Cloning' Kit 
and obtained 

295q0 binants recorn- for 
most inserts 2000 bp 9 7 2  

(see table)! 3,100 bp 89% 

TOPO-Cloningm Is: the fastest, most effi- 
cient method for PCR Cloning. And it's only 
available from the PCR Cloning Experts at  
Invitrogen. Want to  know more? Call or check 
out our web site at  www.invitrogen.com. 

1600 Faraday Avenue, Carlsbad, California 92008 
Telephone: 800-955-6288 Facsimile: 760-603-7201 
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edited by PHIL SZUROMI 

Ocean plumbing 
A key control on Earth's climate 
is the pattern of flow and mixing 
in the oceans; understanding how 
mixing varied in the past is criti- 
cal for interpreting causes of past 
climate change. Christensen et 
al. (p. 913; see the Perspective by 
Alberede, p. 908) present de- 
tailed records of lead isotopes in 
the ocean extending back to about 
50 million years ago obtained 
from two iron-manganese crusts 
in the Pacific Ocean. Changes in 
the lead isotope values seem to 
correspond to broad changes in 
the oxygen isotope composition 
of foraminifera (which reflect 
climate changes) and may re- 
flect the pattern or intensity of 
ocean mixing. 

Tiny gas cylinders 
Fullerenes can be synthesized so 
that they trap rare gas atoms. 
Now carbon fibers. when sub- 
jected to high pressures and tem- 
Deratures. can also irreversiblv 
;rap inert gases. Gadd et al. (i 
933) show that when carbon fi- 
bers are exposed to argon gas at 
high pressure and appropriate 
temperature conditions, the tubes 
seal after the gas has entered. 
The gas remains trapped in the 
tubes at high pressures, even af- 
ter the outside pressure is re- 
leased to atmospheric pressure. 
These fibers. which have an 
outer diametkr of about 0.1 mi- 
crometer, thus form very small, 
high-pressure gas cylinders. 

Readily resolving 
chiral compounds 

Pure enantiomeric compounds 
(all right- or left-handed versions 
of the same molecule) are impor- 
tant building blocks for organic 
synthesis. Synthetic methods, 
however, often produce both 
forms, and separations can be 
time-consuming and waste ma- 
terial. Tokunaga et ul. (p. 936) 
report on a catalytic method for 
resolving enantiomers of an im- 

Connect the quantum dots 
Semiconductor devices use transistors to switch the flow of electrons, 
but difficulties with leakage currents limit the ultimate size of even 
field-effect transistors. A quantum-mechanical approach is to en- 
code logic states by the position of individual electrons on intercon- 
nected quantum dots (quantum-dot cellular automata, or QCAs). 
Orlov et al. (p. 928; see the news story by Glanz, p. 900) experimen- 
tally constructed a basic QCA cell from four aluminum quantum 
dots. Each pair is connected by tunneling barriers, and the two pairs 
are capacitively coupled. Transfer of an electron between the input 
pair of dots switches the position of an electron on the output pair. 

portant class of compounds, ter- 
minal epoxides. A recyclable 
chiral cobalt catalyst was used to 
resolve racemic mixtures of these 
molecules into epoxides and 1,2- 
diols of nearly a single handed- 
ness (usually greater than 98 per- 
cent resolution). The only re- 
agent consumed was water. 

Insulin-like signals 
in worms 

In Caenorhabditis elegans, harsh 
conditions can cause the worms 
to halt the normal reproductive 
develo~ment and enter a "rest- 
ing" or dauer state. This process 
is controlled bv a neuroendo- 
crine pathway consisting of 
genes from the DAF family. Mu- 
tations in these genes causes ab- 
normal dauer formation or, in 
some cases, longevity. Kimura et 
al. (p. 942; see the news story by 
Roush, p. 897) have now shown 
that one of the daf genes, daf-2, 
is an insulin rece~tor-like mol- 
ecule. Such homology has not 
been seen before in worms and 
indicates that this insulin-like 
signaling pathway cooperates 
with the other daf pathway 
(which is a transforming growth 
factor-P-like signaling pathway) 
to control this fundamental de- 
velopmental process. 

No place to hide 
Identifying factors that regulate 
fish populations has proven diffi- 
cult, in part because of problems 
in obtaining accurate catch data. 

Hixon and Carr (p. 946) have 
approached the question experi- 
mentally: They translocated live 
coral reef heads to new locations 
to construct 32 similar habitats. 
These were populated with dif- 
ferent densities of damselfish, 
exposed to two types of preda- 
tors, reef-resident and transient 
piscivores, and the mortality 
rates of the damselfish assessed. 
In the presence of either one of 
the predator types, damselfish 
mortality was not density-de- 
pendent but both predators to- 
gether caused density-dependent 
mortality. Transient predators 
attack in the waters above the 
reef, while resident predators at- 
tack within the reef structure. 

Genetics and AIDS 
A major endeavor in HIV (hu- 
man immunodeficiency virus) 
research has been to discover the 
underlying mechanisms that al- 
low some "long-term survivors" 
to resist disease 10 to 20 years 
after HIV-1 infection or to allow 
some highly exposed individuals 
to remain uninfected. Although 
a deletion in the chemokine re- 
ceDtor molecule CCR5 and cer- 
tain human leukocyte antigen 
haplotypes have been associated 
with survival, they can only ex- 
plain a small proportion of the 
cases. Smith et al. (p. 959) have 
found a mutation in another 
chemokine receptor, CCR2, that, 
when considered with the dele- 
tion in CCR5, explains the abil- 
ity of about 25 percent of long- 
term survivors to avoid AIDS. 
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Making M cells 
Most of a mammal's immune sys- 
tem is not in the bloodstream 
and its associated lymph nodes, 
but rather, it is intimately associ- 
ated with the gut. Regions of the 
gut that contact this tissue con- 
tain specialized transport cells 
called M cells. Kemeis et al. (p. 
949; see the cover and the Per- 
spective by Madara, p. 910) es- 
tablished an in vitro culture sys- 
tem to convert gut epithelium 
into M cells bv coculture with 
lymphocytes, particularly B cells. 

Pinpointing pain 
How do we feel pain? Rainville 
et al. (p. 968) dissociate and 
monitor the physical aspects of 

exposure to hot water from the 
affective response by functional 
brain imaging. Under condi- 
tions where the somatosensory 
cortex is unaltered, activation 
in the anterior cingulate cortex 
is modulated by hypnotic sugges- 
tion, linking this frontal lobe 
pathway to the emotional reac- 
tion to pain. 

Telomerase family tree 
Telomerase, a ribonucleoprotein 
enzyme, replicates chromosome 
ends, or telomeres. The catalytic 
protein subunit, recently identi- 
fied in a ciliate and in bakers' 
yeast, contains reverse tran- 
scriptase (RT) motifs. Naka- 
mura et al. (p. 955; see the Per- 
spective by Eickbush, p. 911) 
show that this subunit is con- 
served in fission yeast and hu- 
mans. From building evolution- 
ary trees, they conclude that 
telomerases form a discrete sub- 
group of RTs, probably of an- 
cient origin. 
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Where There's Gold, : 

You'll Find 
I Performance. 

er yield, better is backed by PE Applied Biosystems' exclusive 
PCR Performance Guarantee. 

So discover AmpliTaq Gold, and discover 
This new version of AmpliTaq' DNA high performance PCR. To request information, 

Polymerase provides the specificity of Hot Start call 1-800-327-3002. Outside the U.S. and 
PCR, without al l  the extra steps. In most cases, Canada, contact your local PE Applied Biosystems 

7: you can substitute AmpliTaq Gold directly in representative. On the Internet, visit our home 
page at http://www. amplitaqgold.com, or e-mail 
pebio@perkin-elmer.com. 

You'll find AmpliTaq Gold saves time and 
money with dramaticall lower drop-out rates, Applied Biosystems 
improved specificity, and easier multiplexing. 

bmp Langsn.GermanyTel 49 (0)6KQ 708Mt Fax 49(0)6103 708310 
It ako gives you &tendy better PcR results. L TWO,J~W Tel (MV %o+m F= (MV 3 8 ~ 3  

Wh m Mexh City, Menm Tel 52-5-661-7077 Fax 525-593-6223 

Ampl+tion sfHIV-1 coRbor Because AmpliTaq Gold re- inactive mtil hwb kkiboume. Wral1aTel l8W W 747 Fa 61 3 9212-632 

PerkirElmer PCR magen& are developed o*kJ+TqDNA heated, conditiom that lead to primer-dimer and 
4Ran uaslrY sptmsh. Polymerwe, No Hot Start; L3: 10 

~ ~ ~ i c s ,  A W L T ~ D N A   PO^^, formation and mispriming are eliminated. Branchburg. New Jersey, u s A 

Circle No. 22 on Readers' Service Card 



leice Mikmafpk und &sterne 6mbH 
RO. Bw2040 
035530 Weblr 
M: 0 64 41/29-0 
Fax: 0 64 41/29 33 99 

Leice lnc. 11 1 Deer lake Road Deetiield. 11 60015 
fil l  fnx 800 248 0123 T*hone +I 847 405 0123 Fsx + 1 847 405 0147 Circle No. 36 on Readers' Sewice Card 



the ~rightest 
r ----mm- 

B 
For easy direct non-radioactive labelling coupled 
with high sensitivity and bright, multicolour results, 
choose CyDye" fluorescent probes from Amersham". 
9 A wide range of CyDye fluors all with intense 

Image cwrbsy of Dr. T.C. Brelje, Unhrersity of MkKlesota Medical Schod colours, good water soluability for efficient 
labelling and narrow emission spectra 

FISH image of DNA probes binding to centromedc a-satellite repeat seguences in 

interphase nuclei. Chromosome Y (green), chromosome X (yellow), and chromosome 

17 (red). DAPl counterstain. 

9 Easy discrimination between multiple probes on 
the same sample 
Over 180 CyDye products available - either as 
individual reactive NHS - esters or as part of 
optimized kits 

Designed to meet the needs of applications 
including chromosome painting, DNA labelling, 
protein labelling and immunocytochemistry. 

VAmersham LIFE SCIENCE 
FOR MORE INFORMATION, CONTACTYOUR LOCAL OFFICE I EUROPE 

I r------------------------------------------------- +44 (0)1494 544550 
I 

- I USA 1 800 323 9750 
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Amershu. lnt-tiooal plq Amersham Place, Liale Chalfont, B u c k i n g h h e ,  HP7 9NA England. All gaods and services are rold subjm to the terms and conditions of sale of the company within the Amcrsham group 
whlch rupplles them. A copy of thac tcmr and con&tionr is available on request. Circle No. 26 on Readers' Service Card 



I Eliminate gel ana 
I Quantitate amplified DNA 
I Real-time and endpoint analysff- 
I UAiversaI pr[mer system 
r BI~~inate contamination 

?d Detection Systen 

Methylation-specific PCR 

8 Analyze CpG islands 
P16, PIS, E-cadherin gene kits 

"I: Adaptable to many other genes 
I No Southern blot ~r~cestriction digests 

30" and Apo~1yexin~ Apoptosis Detection 1 
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