


DCR-SCRIPT CLONING KITS

With the TIA cloning method
you need a crystal ball
to foresee your results

...Eliminate the
guesswork with
pCR-Script cloning
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pCR-Script method T/A method
Pfu DNA polymerase * Tag DNA polyme

pCR-Script Vectors
Eliminate the Inconsistency
of PCR Cloning

pPCR-Script cloning excels with high fidelity enzymes...
T/A cloning method fails!

pCR-Script cloning works with all PCR enzymes...
T/A cloning method does not!

pCR-Script performs consistently with Tag...
T/A cloning method is variable!
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HIGH-SENSITIVITY
RENAISSANCE® | _ ABELING
KITS AND DETECTION
SUBSTRATES

Specifically designed for nonradioactive detection of DNA and RNA using
chemiluminescence and chromogenic methods, the Renaissance line of

easy-to-use kits and substrates brings an unbeatable combination of sensitivity,

reliability, and choice to your laboratory.

Whether your labeling method of choice is Random Priming,
Nick Translation, 3'-End Labeling, or RNA Transcription, there is a
convenient kit for use with our chemiluminescent or chromogenic
substrates. For ultimate flexibility, versions of all Kits are available to
make hybridization probes labeled with either fluorescein or biotin
and include either alkaline phosphatase or horseradish peroxidase
conjugates. Once your DNA or RNA probes are labeled, detection is
quick and simple on GeneScreen membrane with either ready-to-use
CDP-Star™ or Enhanced Luminol and Reflection™ film or 4CN Plus.

These new labeling kits give you everything you need to label probes in
preparation for in situ hybridization (ISH) applications of Renaissance
Tyramide Signal Amplification (TSA™) — the breakthrough technology
that gives you unprecedented signal amplification that is up to 1000
times greater than conventional methods. And TSA can be used with
both ISH or immunchistochemistry (IHC) techniques.

With Renaissance products, you get the the largest selection anywhere
of nucleic acid labeling and detection products, allowing you the widest
range of choice from a single source. And you get the assurance of know-
ing that product compatibility and system optimization are built in.

Call today to learn more about how Renaissance products provide the
quality and choice you need for your lab. And when you do, ask about
our expanding line of nonradioactive
nucleotide analogs available in a
wide range of fluorescein- and biotin-
labeled deoxynucleotides, ribonu-
cleotides, and dideoxynucleotides.

Renaissance is a registered trademark
and NEN and Reflection are trade-

marks of NEN™ Life Science Products,
E.I du Pont de Nemours and Compary.

COP-Staris a trademarkof Tropix inc. & .............
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Figure 1. Colonies were screened for the TGF- 81 gene
with a fluorescein-labeled oligonucleotide probe and
Enhanced Luminol. This film demonstrates results obtained
using the Renaissance 3™- End Labeling Fluorescein Kit with
Antifluorescein-HRP (NEL823) and the detection substrate
Enhanced Luminol (NEL201). Discs were exposed to
Reflection film for 15 minutes,
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Figure 2. Mouse B-actin was detected using a fluores-
cein-labeled ssRNA probe and ready-to-use CDP-Star.
» g This film demonstrates results obtained using Renaissance
RNA Fluorescein Labeling Kit with Antifiuorescein-AP
(NEL633) in conjunction with ready-to-use CDP-Star
(NELB01). Blots were exposed fo Reflection film for 5 min-
utes.

Figure 3. The v-Fos gene
was detected in 125 ng of
biotted mouse genomic DNA
in less than 5 minutes using
CDP-Star. This

NEN™ Life

Boston,

1-800-551

'.‘

Web: hitp://www.nenlifesci.com

Email: NEN_TECH@WMVX.DNET.DUPONT.COM

sience Products

Italy (02) 25302-481/319 * Japan (81) :
Netherlands (078) 6301092 = Switzerland (01)
8410330 * United Kingdom (01438) 73-40-27
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THIS WEEK IN SCIENCE
|

edited by PHIL SZUROMI

Ice ages on Titan?
Titan’s nitrogen-rich atmo-
sphere has been thought to
need a steady supply of gases
such as methane or hydrogen to
help it maintain enough solar
and thermal radiation to avoid
condensation. However, there
is no direct evidence that indi-
cates that methane is main-
tained at a constant level.
Lorenzetal. (p. 642) considered
the effects of a depletion in
methane on Titan with radi-
ative-convective and radia-
tive-saturated models. Without
enough methane, Titan’s atmo-
sphere cools and nitrogen con-
denses. With continued meth-
ane-rich volcanism, the atmo-
sphere could eventually warm
up and lead to an atmospheric
reinflation. This cycle could
then repeat, which leads to the
possibility of repeated “ice ages”
on Titan that may be recorded
in its surface morphology.

One electron at a time
A metal-oxide semiconductor
transistor can represent infor-
mation as charges stored on a
floating gate that is built be-
tween the device channel and
the control gate. One way to in-
crease memory density is to re-
duce the amount of charge
needed to change the state of

Polysilicon control gate

the device. Guo et al. (p. 649)
have made a single-electron
memory that incorporates a
polysilicon dot (a few nanom-
eters in dimension) as the float-
ing gate. This device changed
its output in steps correspond-
ing to charging of the floating
gate in single-electron incre-
ments at room temperature.

Eavesdropping on the Galileo probe

While the Galileo probe descended into Jupiter’s atmosphere and
returned measurements from all of its instruments to the orbiter
above it, a group of scientists were listening in on this vital com-
munication through two large arrays of radio telescopes on Earth.
Folkner et al. (p. 644) describe how this radio signal was picked up
and then used to estimate the wind speed along its trajectory. This
probe-Earth measurement of wind speed was made in a different
orientation because the Earth was nearly on the horizon of Jupiter
during probe entry. These data not only confirmed the probe-
orbiter wind speed measurements but did so at a different ori-
entation, which will help in correcting and defining the winds
of Jupiter in more than one dimension.

Nanotube growth
Depending on synthesis condi-
tions, carbon nanotubes can
form as single-walled or mul-
tiwalled structures. The growth
of single-walled tubes generally
requires metal catalysts to be
present, but multiwalled tubes
can be grown without them.
Charlier et al. (p. 646) show
through ab initio calculations
that, for multiwalled tubes, a
fluctuating-bond network be-
tween the edges of the sheets
provides active sites for facile
adsorption of carbon. For
single-walled tubes, spontane-
ous dome closure is observed
that makes uncatalyzed growth
unfavorable.

Membrane corrals
Technologies normally used to
make semiconductor devices
have been harnessed to control
the fluid bilayers of cell mem-
branes. Groves et al. (p. 651)
have patterned oxidized silicon
wafers, which are hydrophilic,
into corrals separated by barri-
ers of gold, aluminum oxide, or
photoresist. Fluid bilayers rea-
dily form within these corrals,
and the concentrations of
fluorescent probes within indi-
vidual corrals could be altered
by photobleaching or applying

an electric field. Such arrays are
not only useful for fundamen-
tal studies, such as of diffusion
in membranes, but may also
find use in device patterning.

Biasing T cells
As T cells mature in the thy-
mus, their receptors are biased
against self-peptides (negative
selection) but also toward non-
self peptides. How does this lat-
ter positive-selection process
prepare the T cell repertoire for
encounters with the huge array
of nonself sequences? Nakano
et al. (p. 678) explored this
question by studying mice that
were injected in the thymus
with an adenovirus vector ex-
pressing a nonself peptide along
with an invariant chain (Ii) of
the class II major histocompat-
ibility complex. In this way, the
peptide was expressed near its
binding groove. Although the

SCIENCE e VOL. 275 ¢ 31 JANUARY 1997

T cells could respond to both
closely related and unrelated
peptide sequences, the particu-
lar repertoire changed with
evenslight changes to the origi-
nal peptide sequence.

Glaucoma gene
Primary open angle glaucoma is
one of leading causes of blind-
ness but can often be success-
fully treated if caught before
irreversible damage is done to
the optic nerve. Stone et al. (p.
668; see the news story by
Vogel, p. 621) used a genetic
linkage and haplotype sharing
analysis to identify a candidate
gene, TIGR, for a juvenile on-
set form. Mutation screening
showed that 13 of 330 unrelated
patients carried mutations in
this gene on chromosome 1.
Genetic screening may help
identify individuals at greater
risk for this disease.

Akt actions
Two reports provide new in-
sight into the biological regu-
lation and function of the pro-
tein kinase Akt (also called
PKB), the product of the Akt
oncogene. Many growth factor
receptors activate a phospho-
inositide 3-kinase, and Franke
et al. (p. 665) show that the
product of this enzyme, phos-
phatidylinositol-3,4-bisphos-
phate, binds to and activates
Akt. Dudek et al. (p. 661) ex-
plored the biological actions of
activated Akt and found that
Akt is required for insulin-like
growth factor 1 to promote sur-
vival of primary cultures of cere-
bellar neurons. Implications of

recent advances in understand-

ing of Akt and its functions are
discussed in a Perspective by
Hemmings (p. 628).
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NEW ENGLAND BIOLABS

Molecular Biology and PCR

Summer Workshops

WHEN:
Session 1: June 1-June 14, 1997
Session 2: June 22-July 5, 1997
Session 3: July 13-July 26, 1997

WHERE:
Clark Science Center
Smith College
Northampton, MA

FACULTY:
Dr. Steven A. Williams
Dept. of Biological Sciences, Smith College,
and Molecular and Cellular Biology,
University of Massachusetts

Dr. John R. McCarrey
Dept. of Genetics, Southwest
Foundation for Biomedical Research

Dr. Kathleen Fearon
College of Veterinary Medicine
Auburn University

Dr. Barton Slatko
New England Biolabs, Inc.
DNA Sequencing Group

Dr. Alan L. Scott

Dept. of Molecular Microbiology
and Immunology

Johns Hopkins University

TO APPLY:

Please submit a recent C.V.or resume and a one
page statement explaining your interest to:

Dr. Steven A. Williams
Clark Science Center
Smith College
Northampton, MA 01063

We are pleased to announce the twelfth annual New England Biolabs
Molecular Biology Summer Workshops held at Clark Science Center,
Smith College, Northampton, MA, USA. Over 1,000 research scientists
have attended this intensive program in the past eleven years.

INTENSIVE BENCH EXPERIENCE: This intensive, two-week
course emphasizes hands-on molecular biology laboratory work.
About eight hours each day will be spent working at the bench. All
of the work is hands-on; there are no demonstrations.

EXPERIMENTS WILL INCLUDE: Construction and screening of
genomic and cDNA libraries, PCR, RT-PCR, PCR subcloning,
purification of DNA and RNA, restriction enzyme digestion, gel
electrophoresis, construction of recombinant DNA molecules, cloning in
plasmid and phage vectors, cloning strategies, bacterial transformation,
Southern and Northern transfer and hybridization, methods for
labeling DNA, DNA sequencing, etc. All of these techniques are woven
into a cohesive research project carried out by each participant during
the two-week session. Lectures and discussion sessions (at least three
hours each day) will deal with all of the above topics and the application
of these methods in molecular biology research.

INTENDED FOR BEGINNERS IN MOLECULAR BIOLOGY:
No previous experience in molecular biology is required or expected.
Forty-eight participants per session will be selected from a variety of
disciplines and academic backgrounds. Last year’s participants
included principal investigators, directors of programs, postdoctoral
fellows, graduate students, and research assistants. Their fields of
research included medicine, biochemistry, ecology, immunology,
microbiology, pharmacology, plant biology, genetics, physiology and
others. They came from large universities, small colleges, medical
schools, hospitals, industry, and private foundations; 75% came from
the USA, and 25% from overseas. With eight instructors, the student
to teacher ratiois 6 to 1.

FEE: $3200 per participant includes lab manual, use of all equipment
and supplies, and room and board (all rooms are singles). Fee includes
the use of the libraries, computers, and all campus athletic facilities.

APPLICATIONS MUST BE RECEIVED BY March 10, 1997.
Notification of acceptance status will be mailed by March 12, 1997. Late
applications will be accepted for our wait list. Payment in full will be due
by April 10, 1997. Your application should include a brief C.V. and a one
page statement explaining your reasons for taking the course. Please
specify the session to which you are applying (1, 2, 3) and indicate one
of the other sessions as a second choice. Women and minorities are
especially encouraged to apply. For additional information, please
visit our web site (http://math.smith.edu/~sawlab/neb.html) or
contact us at (413) 247-3004.
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Located at www.apnet.com/inscight, the site is a free service featuring daily topical
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B The American Association for the Advancement of Science was
founded in 1848 and incorporated in 1874. lts objectives are to further
the work of scientists, to facilitate cooperation among them, to foster
scientific freedom and responsibility, to improve the effectiveness of
science in the promotion of human welfare, to advance education in
science, and to increase public understanding and appreciation of the
importance and promise of the methods of science in human progress.
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