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COVER Time-lapse microscopy (over ~1 hour) of human Hela cells
undergoing apoptotic cell death. The green marks a membrane lipid
change that occurs during apoptosis, and the red labels DNA after the
membrane has lost its integrity, a later apoptotic event. See the Green
and Reed Review and the special section beginning on p. 1301. [Images: ).
C. Goldstein, La Jolla Institute for Allergy and Immunology]
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SUSTAINABLE GROWTH?

How can a growing world population be
sustainably fed while maintaining essen-
tial ecosystem inputs, such as water for
crops? In a Policy Forum, Daily et al. (p.
1291) explore the inextricable links be-
tween sustainable food production and
environmental health and point out that
this is not just a global statistical issue
but one that must be addressed at the lo-
cal level. A longer term view is considered
in a book by Hammond (reviewed by
Folke, p. 1293), which explores three sce-
narios for the interplay of social, environ-
mental, and economic factors in the com-
ing century.

LISTENING TO THE OCEAN
Obtaining an accurate measurement of
the change in temperature and circulation
of the oceans in response to climate
change has been difficult in large part be-
cause of limited and variable sampling.
The ATOC Consortium (p. 1327) presents
results from an experiment that obtained
such data by measuring the speed of
sound across the North Pacific. Compari-
son with satellite measurements of ocean
surface height and modeling studies indi-
cates that large seasonal variations oc-
curred in ocean heat flux during the past
several years.

SQUEEZING SALTS INTO METALS
How pressure changes the electrical prop-
erties of materials has planetary implica-
tions, such as understanding the electro-
magnetic properties of Earth's core or the
formation of giant planets. Eremets et al.
(p. 1333) measured the resistance of the
alkali halide Csl in a diamond anvil cell
over a range of temperatures (from 50 milli-
kelvin to 300 K) and pressures [about 45
to 220 gigapascals (GPa)]. At about 115
GPa, Csl converted to a metal, and at 180
GPa and 2 K there was a drop in resis-
tance suggestive of superconductivity.
These measurements provide empirical
data to improve theoretical models of
metallization and superconductivity for a
broad range of related materials (see the
Perspective by Hemley).

RAPID STRETCHING
Previous studies of flexible polymers
(DNA molecules) in solution experiencing
shear forces revealed a complex array of
dynamics and conformations that varied
greatly from molecule to molecule. Con-
cerns were raised that this heterogeneous
response arose from preparation condi-
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tions that may have skewed the initial
distribution of conformations from equi-
librium. Smith and Chu (p. 1335) can now
shear DNA molecules starting at rest and
stretch them much faster than the poly-
mer relaxation rate (up to 55 times faster).
They can now attribute the complex dy-
namics of this system to the differing
evolution of an array of conformations
initially present at equilibrium.

INSIDE A GLACIER
Glaciers deform internally as they
flow, but mapping the flow and defor-
mation in three dimensions requires
placing markers within the glacier.
Harper et al. (p. 1340) performed this
experiment on a section of the Wor-
thington Glacier, Alaska. They drilled

28 bore holes through the glacier and
monitored the deformation of points
along the holes and at the surface for
6 months. Between 60 and 70% of
the glacier's motion was sliding along
the bed; internally, the ice flowed
both down the glacier and laterally.

RUNAWAY GLACIATION
The most extensive glaciations in Earth'’s
history may have occurred in the Neopro-
terozoic, about 750 to 550 million years
ago, when some evidence suggests that
glaciers extended periodically to near the
equator. Hoffman et al. (p. 1342; see the
news story by Kerr) provide data that
tests one possible cause of this glaciation:
A runaway albedo feedback where growth
of sea ice increasingly reflects more sun-
light, cooling the Earth. A series of detailed
carbon isotope data from a sequence of
rocks in Namibia, including a large carbon-
ate deposit that caps an extensive glacial
deposit, imply that ocean biological produc-
tivity crashed and remained low for millions
of years. Volcanic outgassing later provided
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sufficient CO, to warm the Earth, melt the
sea ice, and rapidly form carbonate rocks on
ocean shelves.

*“CHOPPING"” MOLECULES IN HALF
Simple pictures of chemical bonding
would suggest that when a diatomic
molecule photodissociates, the bond
“snaps” and the two recoiling atoms de-
part with no spin (as if hit by a “smash” in
tennis). This model fails, however, if the
molecule can access two different excited
states with different symmetries. The
electron cloud of the molecule, instead of
oscillating along the bond or perpendicu-
lar to it, can oscillate at some intermedi-
ate angle, which corresponds to the “chop”
shot in tennis. The resulting fragments in
this case exit with either topspin or back-
spin. Rakitzis et al. (p. 1346) observed such
behavior in the photodissociation of io-
dine monochloride and attribute it to
quantum mechanical interference of the
excited states.

FINDING THE RIGHT TARGET
Abnormalities in synaptic transmission
mediated by glutamate release have been
implicated in schizophrenia, but targeting
glutamate receptors that act through ion
channels has been considered therapeuti-
cally impractical because these receptors
mediate fast synaptic transmission
throughout the nervous system. Moghad-
dam and Adams (p. 1349; see the news
story by Wickelgren) have targeted
metabotropic glutamate receptors, which
act through G proteins. Agonists acting on
a specific subpopulation of these recep-
tors reversed symptoms in the phencycli-
dine animal model of schizophrenia with-
out interfering with normal glutamateric
synaptic transmission.

CELL DEATH SQUADS

Both the CED-4 and CED-3 proteins are
required for developmental cell death in
the worm Caenorhabditis elegans, but the
mechanism by which CED-4 activates
CED-3 (a member of the proteolytic “cas-
pase” family) or how the inhibitory pro-
tein CED-9 prevents this activation is not
known. Yang et al. (p. 1355; see the Per-
spective by Hengartner) found that only
oligomerized CED-4 bound to CED-3,
which forced the clustering of CED-3 pro-
teins and seemed essential for their acti-
vation. CED-9 prevented CED-3 activation
by binding to CED-4, thereby blocking the
dimerization of CED-4 and CED-4's ability
to cluster and activate CED-3.

CONTINUED ON PAGE 1251
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ONE ALLELE IS ENOUGH

The regulation of gene expression can oc-
cur through many mechanisms, but only
rarely by shutting down one allele entire-
ly. Bix and Locksley (p. 1352) have evi-
dence that the cytokine interleukin-4 (IL-4)
can be expressed in a monoallelic fashion in
T cell clones. Parental imprinting does not
seem to play a role in determining which
allele is expressed, but the choice of allele is
passed on to successive generations of the
clone. This is the second such cytokine to be
reported (the first was IL-2) that can be
monoallelically expressed and raises ques-
tions about the generality of the phe-
nomenon and its biologic consequences.

PEPTIDE RECOGNITION

The reversible interaction of proteins is a
recurring feature of many cellular process-
es such as signal transduction and mem-
brane trafficking. The modes of interaction
often are governed by structural domains
that recognize short peptide sequences in
a variety of partners. De Beer et al (p. 1357)
present the nuclear magnetic resonance
structure of the Eps15 homology (EH) do-
main and characterize its interactions with
the target sequence Asn-Pro-Phe. Tandem
repeats of EH domains are likely to have
their peptide binding sites next to each oth-
er, which facilitates multivalent interac-
tions. A tryptophan residue in the middle
of the hydrophobic binding pocket is critical
for recognition.

CONTROLLING NF-xB
NF-xB is a transcriptional activator that
participates in control of diverse biologi-
cal processes, including immune function,
growth control, and cell death. Activity of
NF-kB is held in check by the inhibitory
proteins IkBa and IkBf, and such inhibi-
tion is relieved by phosphorylation and

WEEK IN SCIENCE
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consequent degradation of the I1xB pro-
teins. Zandi et al (p. 1360) report that the
IkB proteins are directly phosphorylated by
the IxB kinases, IKKct and IKKB, and that the
IKK proteins can function either as homo-
or heterodimers. They also find that the IxB
proteins are better substrates for the IKKs
when they are bound to NF-xB. This proper-
ty would allow the IxB proteins to accumu-
late in cells even if IKK was still active and
thus helps explain how tight control of NF-
KB activity is maintained.

ROLL YOUR EYES

We can roll our eyes left and right and up
and down, but how about rotating them
clockwise? Tweed et al. (p. 1363) show that
indeed we can. Subjects were asked to fol-
low a fast-moving laser spot while their eye
movements were recorded. They exhibited
strong torsional eye movements that com-
pensated for the relative slowness of the
head that helped keep the retinal image
stabilized. The neuronal system for control-
ling this sophisticated eye and head move-
ment coordination is highly differentiated,
which suggests some evolutionary pressure
to develop such a system.

WHAT'S THE LOGGING PROBLEM?
The diversity of tree species in tropical
forests is the foundation for the most diverse
ecosystems on the planet. What sort of long-
term impact should be expected for the se-
lective commercial logging of the dominant
tree species? A case study by Cannon et al
(p. 1366; see the Perspective by Chazdon)
concludes, surprisingly, that 8 years after a
widespread commercial logging operation, a
high level of species richness is retained in
the exploited forests. This study in Southeast
Asia may or may not be generalizable to all
tropical forests, but it should offer some en-
couragement to conservationists.

TECHNICAL COMMENT SUMMARIES

Growth of the Southern
Greenland Ice Sheet

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/281/5381/1251a

C. H. Davis et al. (Reports, 27 Mar., p. 2086) studied “satellite altimeter measurements” and
calculated that “the average growth rate [of ice] is too small to determine [whether] the
Greenland ice sheet is undergoing a long-term change [as a result of] a warmer polar climate.”

H. ). Zwally et al. comment that they agree with the "principal conclusion” of the
report, but that the average calculated in the report “included only 70% of the area
above 2000 meters.” They present results from an analysis that uses new data "from the
first 18 months of the Geosat mission.” The results show values of ice thickening “larger

(%3) than those given by Davis et al.”

In response, Davis et al. “recognize that approximately 30%" of the ice sheet “was
not covered” in their original calculations. They go on to present new results that are al-
so based on the new 18-month Geosat data set. These results, they state, are “consis-
tent with the corresponding estimate” that was given in the report.
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The OpenGene™ Automated DNA Sequencing System.

The fastest way to get results.

The OpenGene™ system by Visible Genetics. A system intelligent enough to perform a
complete range of automated DNA electrophoresis applications. Powerful enough to
deliver a versatile, fully integrated genetic analysis platform for obtaining reliable,

reproducible results. And now, faster than ever.

The latest breakthrough in the OpenGene system, our 2-Dye
MicroGene Clipper™ is a compact sequencer that lets you
sequence 8 samples of 400 bases in Just over 30 minutes — with 99%

accuracy. No other sequencer provides such rapid throughput.

At just 14 x 14 cm, the ultra-thin MicroCel™ cassette places smart
science — and the convenience of a disposable gel cassette — in the

palm of your hand. Total time to cast a gel: 3 seconds.

Preparation time is also minimized with the Gel Toaster™ unit
which photo-polymerizes the MicroCel cassette consistentdy and

uniformly in 3 minutes.

GeneObjects™  software is a powerful analysis and data

management tool. And it’s easily customized to meet your lab’s
y \ 5 - ; - : :

‘ i specific needs for sequencing and fragment analysis, patient-based
/ P q g g ySiss; P

assay management and the networking of multiple sequencers.

Plus OpenGene is the fastest system to learn.

Very fast. Very easy. Very smart.
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OpenGene™, MicroGene Clipper™,
GeneObjects™, Gel Toaster™ and
MicroCel™, Comparator™ are

o
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trademarks of Visible Genetics Inc.

How fast is the OpenGene
system? Very.

For example, in just 7
minutes, you'll know your
sequence is working when
the primer peak appears.
As well, many fragment
assays can be processed
in under 20 minutes.

And with instant lane
alignment, there's no
faster time to result.

If the OpenGene system

by Visible Genetics
sounds ingeniously fast,
it is. And it comes at a
very affordable price.
Which means you just
might want to act quickly.
Give us a call and we'd
be pleased to arrange a
test-drive.

700 Bay St., #1000
Toronto, ON Canada M5G 126

www.visgen.com
info@visgen.com

Toll Free.: 1-888-463-6844

N.America: Tel. 416-813-3240
Fax 416-813-3262

Europe: Tel. 31 (0) 71 523-1428
Fax 31 (0) 71 523-1620

For research purposes only. Not for
use in diagnostic procedures.

VISIBLE v

GENETICS INC.

GPS Coordinates: N 43




Swift, Certain Death

Eliminate the uncertainties of apoptosis
research with fast, easy-to-use prod-
ucts from Boehringer Mannheim, the
apoptosis specialists.

Specifically detect Caspase 3
activity only - not other caspases
Achieve highly sensitive detection with
the caspase 3-specific anti-CPP32
monoclonal capture antibody. Take
advantage of the Caspase 3 Activity

Additional products for apoptosis research

Assay’s convenient 96-well microtiter
plate format when screening multiple
samples.

Be certain to try our other

apoptosis products

For more information on our broad

line of apoptosis products (see table),
visit our new Apoptosis website at
http.//biochem.boehringer-mannheim.
com/techserv/apoptosis/index.htm

Products Use

TUNEL kits and Directly detect apoptotic cells labeled with fluorescein-dUTP using the

reagents In Situ Cell Death Detection Kit, Fluorescein; direct labeling reduces
background staining and permits the simultaneous analysis of another
parameter of interest. Or choose AP- or POD- based kits.

Cell Death Rapidly quantify histone-associated DNA fragments. Detect apoptosis

Detection ELISAPLUS in 1000-fold fewer cells than required by DNA Ladder Assays.

Annexin-V-Alexa™ 568, | Choose Alexa™ 568 (red dye) or FLUOS (green dye) for fluorometric

Annexin-V FLUOS, and | detection of phosphatidylserine. Or, select the biotin conjugate for

Annexin-V-Biotin flexibility in secondary labeling.

Annexin-V-FLUOS Rely on our Annexin-V-FLUOS Staining Kit to combine phosphatidylserine

Staining Kit labeling with propidium iodide staining to distinguish between
apoptotic, necrotic, and normal cells.

Anti-PARP Detect apoptosis-induced proteolytic cleavage of poly(ADP-ribose)
polymerase in cell extracts.

Anti-Fas (CD95/AP0-1) | Induce apoptosis, and detect cells expressing the CD95/APO-1 antigen.

and Anti-Fas-Biotin

Apoptotic DNA Rapidly, easily purify fragmented DNA from apoptotic cells in

Ladder Kit less than 20 minutes.

Internet http://biochem.boehringer-mannheim.com

Alexa™ is a trademark of Molecuiar Probes, Inc., USA.
Argentina 541 954 5555; Australla (02) 9899 7999; Austria (01) 277 87; Belgium (02) 247 4930; Brazil +55 (11) 3666 3565; Canada (450) 686 7050; (800) 361 2070; Chile 00 56 (2) 22 33 737 (central) 00 56 (2) 22 32 099 (Exec); China 86 21 6427 5586;
Columbia 0057-1-341277; (0324) 45 54, 58 71-2; Denmark 45 16 09 50; Egypt 202 453 1133; Finland (09) 429 2342; France 04 76 76 30 87; Germany (0621) 759 8540; Hong Kong (852) 2485 7596; India (22) 431 2312; Indonesia 62 (021) 252 3820 ext. 755;
Iran 00 98 212 08 2266 + 00 98 218 78 5656; Israel 972 3 6 49 31 11; Maly 03¢ 247 4109-4181; Japan 03 544 5284; Kenya 00254-2-74 46 77; Kuwait 00965-483 26 00: Luxembourg 00352-4824821; Malaysia 60 (03) 261 1100; Mexico (5) 227 8967;
Netheriands (036) 539 4911; New Zealand (09) 276 4157; Nigeria 00234-1-96 09 84; Norway 22 07 65 00; Philippines (632) 810 7246; Poland +48 (22) 667 9168; Portugal (C1) 4171717; Republic of Ireland 1 800 40 90 41; Russia (40) 621 759 8636; Fax: (49) 621 759 8611:
Saudi Arabla +966 1 4010333; Singapore 65 272 9200; South Africa (011) 836 2400: South Eastern Europe (01) 277 87; South Korea 02 569 6902; Spain (33) 201 4411; Sweden (08) 404 8300; Switzerland +41 (41) 799 6161; Talwan (02) 2736 7125; Thailand 66 (2) 937 04 44;,
United Kingdom (080C) 521578; USA (800) 428 5433
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Consumer Products Company

Celebrating its 20th year as the leading
manufacturer of OTC pharmaceuticals

announces the

1998 Research
Grant Awards

from the makers of TYLENOL® acetaminophen

The Research Grant Awards are designed to sponsor original research on (1) the
mechanism of action of acetaminophen, or (2) new indications and uses for
acetaminophen. A maximum of $50,000 per grant per year will be made
available; extensions of one additional year (maximum grant: $100,000) will be
considered.

Selected applicants must be willing to publish results in a peer-reviewed
journal or present findings at a national scientific meeting. Investigators
will be required to submit interim reports on the project's progress.

Proposals must be received post-marked by October 29, 1998.
All applicants will be notified of their status by November 30, 1998.

For a booklet of the procedures and conditions of the competition,
please contact:

Edward B. Nelson, MD, PhD

Vice President, Medical/Research & Development

McNeil Consumer Products Company

7050 Camp Hill Road

Fort Washington, PA 19034

U.S. Fax: 215 233 7225

E-mail: enelson@mccus.jnj.com

T The Pain Reliever Hospitals Use Most
nEN 0 @

acetaminophen

RSI-7191
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Tlustration inspired by the art of Andy Warhol (1925-1987)

The Living Colors revolution continues with new
Enhanced Cyan Fluorescent Protein (ECFP), the
ideal GFP variant for double-labeling experiments.
ECFP is the latest addition to CLONTECH’s Living
Colors toolkit of enhanced green, blue, and yellow

Cyan Filter

fluorescent proteins. All these genes are human-
codon optimized for high expression in mammalian

Yellow Filter

cells. ECFP is more resistant to photobleaching

than EBFP and can easily be distinguished from
experiments. E. coli JM109 cells expressing either ECFP oJr EYFP in standard dUBI'COlOr fluorescence

EYFP were observed using fluorescent microscopy. The cyan
and yellow fluorescent signals were completely separable

using standard, readily available fiters. microscopy. In addition, ECFP is an excellent donor

ECFP and EYFP are an ideal bination for double-labeli

fluorophore for fluorescence resonance energy

Watch for enhanced fluorescent reporters with transtor (FRET) systams when EYFP

subcellular localization signals coming soon! is used as the acceptor molecule. av
Call and order today! Ry

A

In Germany please contact CLONTECH GmbH e Tel: 06221 34170 Fax: 06221 303511
In the UK please contact CLONTECH UK Ltd. * Tel: 01256 476500 Fax: 01256 476499

w A
In Japan please contact CLONTECH Japan Ltd. » Tel: 03 5643 3271 Fax: 03 5643 3252
Australia: 61 29417 7866 ™ Austria and Eastern Europe: 43 1 889 1819 ® Belgium/Luxemburg: 0 800 1 9815 =
Canada: Now call CLONTECH direct » 800 662 2566 ® China: BEIJING YUANGPING BIOTECH » 86 10 68187551;
GENE CO. LTD. » 852 2896 6283; HW SCIENCE & TECHNOLOGY DEVELOPMENT CO., LTD. « 86 22 26647265; N O W Y 0 U C AN
SINO-AMERICAN BIOTECH CO. = 86 21 6402 2371; WATSON BIOMEDICALS, INC. « 86 21 65572386 ™ Czech =

Republic: 420 1965214 ® Egypt: 202 3498311 ® Finland: 3708 596 19 ® France: 33134 602424 ™ Germany:

CLONTECH GmbH » 49 6221 34170 ™ Greece: 30 14831190 = Hong Kong: 852 2646 6101 ™ India: 091 11 54 1020 East Meadow CilC\E‘ Palo Alto, California 94303 USA
21714 = | I: 972 4 9960535 ®™ Italy: 55 5 001871 ™ J : CLONTECH J Ltd. » 81356433271 =
Korea: 822556 0311 m Malaysia: 603 777 2608 W Mexice: 555 281 4718 u The Netherlands: 31 33 435 00 9¢ Tel: 800-662-2566 (CLON) 650-424-8222 « Fax: 800-424-1350 650-424-1088

® Scandinavia: 46 8 749 5940 ® Singapore: 65 775 7284 ® Spain/Portugal: 34 9 1 630 0379 ®™ Switzerland: o 5
41612723924 ™ Taiwan: 886227202215 ® Thailand: 6625303805 ® Turkey: 90 216 385 8321 ® United E-mail: products@clontech.com orders@clontech.com ¢ Internet: www.clontech.com

Kingdom: CLONTECH UK Ltd. » 44 1256 476500 rev. 7/30/38 © 1998, CLONTECH Laboratories; Inc (AD88732)
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Adapters for swing-bucket rotors
@ Modular adapters with adjustable length
® Easy to clean (autoclavable)

Centrifuge 5804

® Capacity of the swing-bucket
rotor: 400 ml

® Maximum RCF 20,800

® 34 individual programs

® Short-spin mode

® Also available as refrigerated
Centrifuge 5804 R

Refrigerated Centrifuge 5810 R

® Capacity of the swing-bucket
rotor: 1 liter or 16 microtiter plates
® Maximum RCF 20,800

® 34 individual programs

® Short-spin mode

@® Also available as non-refrigerated
Centrifuge 5810

Capacity plus flexibility

The four Centrifuges 5810/5810 R and 5804/5804 R
offer a large tube variety with only a few rotors —
thanks to their modular adapter concept. Each
rotor can be used in any of the four centrifuges,
with the exception of the 4 x 250 ml swing-bucket
rotor. The ergonomic access height enables simple
and rapid rotor change and loading. Features such
as the motorized lid latch, automatic rotor recogni-

eppendorf

tion, imbalance cut-off and the low noise level
round off the user comfort. Standby refrigeration
and the Fast Cool mode guarantee that the
Centrifuges 5810 R and 5804 R cool sensitive
samples reliably, even at maximum speed. And it
goes without saying that all four models meet the
highest international safety standards such as IEC
1010-2-020.
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Eppendorf- Netheler - Hinz GmbH + 22331 Hamburg « Germany * Tel. (40) 538 01-0 + Fax (40) 538 01-556
e-mail: eppendorf@eppendorf.com » eppendorf home page: http://www.eppendorf.com

Brinkmann Instruments, Inc
One Cantiague Road, P.O. Box 1019,Westbury,NY 11590-0207
800-645-3050 Fax: 516-334 7506

Brinkmann Instruments (Canada)Ltd
6670, Campobello Road, Mississauga, Ont. L5N 2L8
800-263-8715 Fax 905-826-5424

eppendorf® is a registered trademark



The Leading Edge

in Neuroscience

For over 18 years, neuroscientists
have depended on the quality,
expertise and service of
RBI. Today, our company
manufactures and distributes
over 1,600 chemical and
biochemical products for
investigating cell signaling
pathways in the central and

peripheral nervous systems.

PRODUCTS FOR

SIGNALING PATHWAYS

AGONISTS
ANTAGONISTS
ANTIBODIES
CHEMOKINES
ENZYME INHIBITORS
NEUROTOXINS

RECOMBINANT
RECEPTORS

Pure Excellence

The consistent quality and
high purity of RBI products
are recognized worldwide.
All are backed with detailed
documentation, including
structures, physical properties
and references to protocols.

DISCOVER WHAT

THOUSANDS OF
NEUROSCIENTISTS

HAVE ALREADY FOUND.

o, S RANSHTT o >

RBI Provides the Most Comprehensive
Selection of Specific High-Purity

Compounds to Study Signaling Systems.
p y 318 g oY

RBI

SIGNALING INNOVATION

RBI is a Member of the Sigma-Aldrich® Family of Companies
Tel: 508.651.8151 Fax: 508.655.1359 www.callrbi.com
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APPLICATIONS
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Expertise, Support and
Service You Can Trust
We develop and manufacture
many of our products, so you
can count on us for expert
technical support and
responsive customer service.

Make the RBI
Discovery Today

The 1998 RBI Catalog
features over 1,600 research
products for neuroscience,
signal transduction and
peripheral nervous system
studies. We offer the most
complete listing of high-purity
neurochemicals in the world.
For a free catalog, call
us at 800-736-3690

or 508-651-8151 or
visit our web site at:
www.callrbi.com. RB| — it
could be the most important
discovery you make today.






SEE THE DIFFERENCIS Cyanine 3 comes to TSA™

Combine the power of Renaissance® Tyramide
Signal Amplification (TSA) with the photostability
and high fluorescent quantum yield of cyanine
dyes for spectacular sensitivily in immunohisto-
chemistry and in situ hybridization. TSA-Direct
(Cyanine 3) and TSA-Direct (Cyanine 3 FISH)
provide new choices for direct fluorescence
detection, and facilitate fast, easy, high-resolution
multi-color detection.

Fig. 1. Sensitive detection of integrated HPV in SiHa cells using TSA-Direct
(Cyanine 3 FISH). Bictinylated HPV-16 E6 DNA probe (1000 bp) hybridized to
cultured SiHa cells. TSA fluorescence detection used Streptavidin-HRP followed by
Cyanine 3 Tyramide. Slide counterstained with Hoechst 33342 (Molecular Probes,
Inc.) and evaluated using separate tetramethylrhodamine and DAP! filters. Photo
taken on KODAK 1000 speed film with 5 second (Cyanine 3 Tyramide) and 0.5
second (Hoechst 33342) double exposure using a 100X objective.

How Does TSA Work? Enhance signals up to 1000-fold with TSA

T g 3a. Standard Fluorescence Detection 3b. TSA-Enhanced Fluorescence Detection

Fig. 3a-b. Comparison of standard fluorescence detection using Cy™3-
conjugated Streptavidin versus TSA-Direct (Cyanine 3). Courtesy of Kevin
Roth, M.D., Ph.D., Washington University School of Medicine, St. Louis, MO.
Bouin’s fixed, paraffin embedded mouse intestinal tissue, deparaffinized and
incubated with biotinylated wheat germ agglutinin. Sections incubated with
Cy3-conjugated Streptavidin (3a) or with Streptavidin-HRP followed by Cyanine

Use conventional filters 3 Tyramide (3b). Wheat Germ Agglutinin labels intestinal epithelial cells at the
base of the crypts

2a. Standard Fluorescence Detection _,Zb. TSA-Enhanced Fluorescence Detection

Available for IHC and ISH

Tetramethylrhodamine filter

2c. Standard Fluorescence Detection.

FOR FURTHER TECHNICAL INFORMATION
OR TO PLACE AN ORDER, CALL:

NEN" Life Science Products, Inc.

5 s Boston, MA 02118-2512 USA
Multiband pass filter 800-551-2121 (in U.S. only) * 617-482-9595
Fax: 617-482-1380

Figs. 2a-d. Comparison of HPV fluorescence detection using Cy™3-conjugated
Streptavidin versus TSA-Direct (Cyanine 3 FISH). Biotinylated HPV-16 E6 DNA probe

hybridized to cultured CaSki cells Web: http:/fwww.nenlifesci.com

2a-b. Standard fluorescence detection carried out with Cy™3-conjugated Streptavidin ‘}“S“‘”.I i LHH(]E.:‘.:—Z(‘)? .i“"l‘u‘m'i] ”H”.” s —(ﬁ.;m:u_l.} “-'”J‘“'] -
(Jackson ImmunoResearch Laboratories, Inc.). TSA-enhanced fluorescence used Speaking) 800-677-9912 (French Speaking) 800-677-8856 * France
Streptavidin-HRP followed by Cyanine 3 Tyramide. Slides counterstained with Hoechst f”“”'f’”‘ 7 (“—’ e (""”“““.‘ “”‘.’ “1”‘_'-}7' . !}“h 167 790310 » Japan
33342 (Molecular Probes, Inc.) and evaluated using a tetramethylrhodamine filter. Photos ; 09408 « Netherlands 0800 0223042 ¢ Switzerland 0800
taken using KODAK 1000 speed film with a 1 second exposure using a 40X objective. 555027 ¢ United Kingdom 0800 896046

2c¢-d. Protocol same as above but counterstained slides evaluated using a multiband pass © 1997 NEN™ Life Science Products. Inc.
filter. Photos taken using KODAK 1000 speed film with a 1 second exposure using a 40X

Hepee. Circle No. 28 on Readers’ Service Card

Cy3 is a trademark of Amersham Life Science Inc.




The FluorAce apopain assay kit is a quick, sensitive and quantitative in vitro assay
measured by fluorometry (cuvette and microplate formats)

Apopain (caspase-3) included as a positive control

Each kit provides up to one thousand 100 pl assays

Works on the VersaFluor” cuvette fluorometer, Fluoromark ™ microplate fluorometer
or any cuvette or microplate fluorometer

Each kit comes complete with apopain positive control, fluorescent substrate,
apopain inhibitor for negative control, calibration dye and reaction buffer

For more information, contact your local Bio-Rad representative or visit our
website at discover.bio 1

BIORAD  io-Fad

Laboratories

Life Science
Group

Website www.bio-rac BIORAD Australia 02 5914 280( ia (01)-87 01 Belgium 09-385 55 11
China 86-10-62051850/5 9 17 99 47 Finland 358 304 2200 France 01 43 90 46 30 Germany 089 31£
Hong Kong 852-27 )0 India (91-11) 461-0103 Israel 03 951 4 Italy 0z 509.1 Japan 03-5811-6270 Korea
The Netherlands 0666 New Zealand 64-9-4152280 Russia 7-95-4% ? Singapore 65

2729877 Spain (91) 661 70 8-
Sweden 46 (0)8 627 50 00 Switzerland 01-809 55 55 United Kingdom 0800
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(Quality Made by Leica

Precision and reliability, these are the features that characterize the Leica product range for histology. With a product line

ranging from microtomes and cryostats to tissue processors, automatic stainers and coverslippers, Leica always offers
comprehensive overall solutions for routine diagnostic and biomedical research.

Quality made by Leica — one of the world-wide leading manufacturers of microtomes and histology instruments.

@
Leica Microsystems Nussloch GmbH Tel.: (06224) 143-0
Heidelberger Strasse 17-19 Fax: (06224) 143 200
D-69226 Nussloch http://www.leica.com/specimen-prep
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The New
Mini-Prep 24 -
for Automated Plasmld Mini-Preps

The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for
instrument designed for purification of plasmid automated fluorescent and
DNA directly from bacterial culture. manual sequencing,.

The instrument uses a revolutionary Easy Operation - begin prep

new method of nucleic acid purificat- with direct loading of bacteria

4437 lpdlang o ?“C’dlf‘ed agarose gel culture - no centrifugation step
electrophoresis and subsequent .
saves you time.

recovery by electroelution. ; 1
The process utilizes premanufact- Consistent Results - up to
6 ug of plasmid per ml.

ured sample cassettes which allow
for direct loading of up to 2 ml Fast - up to 24 preps per hour,
saving you time.

of culture. :
Call now to learn how the New and Quality - time and time again.

Improved Mini-Prep 24 can provide you

with great, high-quality DNA...while saving

you a lot of time. MA@””#

RESEAR
1-800-466-7949
11339 SorrentoValley Rd ® San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753

www.macconnell.com
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CASPASE ASSAYS/C

THE CUTTING-/ DGE

Caspase 3 & 8 QuantiZyme™
Assay Kits...

» Caspase enzyme included?!
Real-time kinetics
Colorimetric 96-well forma
Detailed protocol

NOW! Add versatility with e
QuantiPak™ Kits... 2
Caspase Colorimetric Substrate/
Inhibitor QuantiPak™

Colorimetric substrates plus inhibitors to
allow detection of multiple caspases!

Caspase Fluorescent Substrate/
Inhibitor QuantiPak™

Fluorescent substrates plus inhibitors to
greatly increase sensitivity!

Call NOW

800-942-0430%:

Tel: 610-941-0430

Fax: 610-941-9252

E-mail: apoptosis@biomol.com
www.biomol.com

Order your FREE Sixth Edition i
BIOMOL Signal Transduction { 4
Catalog & Handbook P

...From the leader in
Signal Transduction

Biomolecules for Research

BIOMOL Research Laboratories, Inc.
5100 Campus Drive « Plymouth Meeting, PA 19462-1123 USA
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L ASER CAPTURE M1 €RODISS ECTI O N

Precise

ns

ectio
R, Ites.

a, the orpno

remaining tissue is preserved.
Learning to use PixCell™ is £z d easy.
Plus, with our Image Archiving Workst‘atién,
you can view and verify your samples while
adding archiving, annotating, and database
capabilities.
PixCell™ will dramatically

accelerate your research. It’s

Avrcturus Engineering, Inc.

www.arctur.com  (888) 446-7911
Circle No. 45 on Readers’ Service Card
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Imagine a simple oligo probe with

more resolution, more versatility,

and more sheer analytical power

than cDNA.

Genisphere introduces 3DNA.

'-‘l 3DNA uniil now you’ve had to choose either sensitivity or precision
in your blotting experiments. For detection sensitivity in Northerns and
Southerns you could use a long probe, like a cDNA. Or for analytic precision
you could use a short probe, like an oligonucleotide. Now a remarkable new
hybridization probe system called 3DNA gives you the signal strength of a
long probe with the analytical power of a short one. Whether you're studying
allelic variations, mapping complex genes, or simply looking for more reliable
hybridization results, you'll find 3DNA gives you more analytical power than
you've ever had before. Want to find out more2 Contact your Fisher Scientific
representative at 800.766.7000 or call Genisphere at 877.888.3DNA.

3DNA is distributed by Fisher Scientific. Genlspher

Genisphere and 3DNA are trademarks of Datascope Corp.
All rights reserved. © 1998. Datascope Corp. A DATASCOPE COMPANY
Circle No. 25 on Readers’ Service Card
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There’s only
one way to
say it...

Now order FREE product
literature instantly on the
Internet with Science’s
Literature Library. If
you’re looking for the
latest catalogs, product
brochures, or technical
application sheets, you’ll
find them here. Best of
all, you can request in-
formation directly from
the world’s leading life
science suppliers using
the Literature Library’s
e-mail order form.

Sgiece s
Literature
Library

Click on Electronic Marketplace,
then click on Literature Library.

NEW PRODUCTS

COTTON PLUG REPLACEMENT

STOPPER
The BugStopper is designed to replace the
cotton plugs used by microbiologists to
maintain sterility and vent culture flasks.
Certified by the manufacturer for 50 auto-
clave cycles, each BugStopper costs the
LS s o isame To Msevesialtradic

Whatman | tional cotton plug. Bene-

s les include the ablhty. to

| informationcall | pierce the self-sealing

| 888-942-8626 | medical grade silicone

| or circle 141 housing with a needle to

| ontheReader | add nutrients or with-
Service Card

draw a sample of cul-
* ture, nutrient medium,
or head-space for further analysis without
compromising sterility. BugStopper is rated
at 99.9% bacterial and viral filtration effi-
ciency and is suitable for most cell culture
applications. The vent is an ultrafine hy-
drophobic glass microfiber filter reinforced
with polyester monofilament laminates.

DIGITAL IMAGING SYSTEM
The DC 100 digital imaging system includes
optical components and software designed
for microscopy that enable d|g|t|zed |mages
to be efficiently created,
manipulated, and stored, | Leica

whether the microscopic For more
technique involves inci- | information call
dent, transmitted, or flu- 300‘.24:3";1:-: or
orescence illumination. oz';'::neader
Digitized images can be ek i

created on the monitor
at the rate of 25 frames per second and
then processed, stored, deleted, or reused.

The image can be printed, transmitted, or
combined with multimedia applications or
Internet publishing. To obtain top image
quality, the image information is digitized
directly on the charge-coupled device sen-
sor and displayed in real time on the moni-
tor. Direct transfer of the pixel information
into the computer, the gain, and the syn-

chronization of pixels between camera and
monitor enable high-resolution measure-
ments and analyses to be carried out.

PoLY A* RNA NORTHERN BLOTS
Two new 12-Lane Multiple Tissue Northern
(MTN) Blots join a line of 17 such prod-
ucts, each with a different selection of poly
A* RNAs from human, mouse, or rat tis-
sues. The 12-Lane Human MTN Blot fea-
tures Premium Poly A* RNA derived from
human brain, heart,

Clontech

lung, kidney, liver, colon,
placenta, skeletal mus- | Laboratories
cle, intestine, spleen, For more

thymus, and peripheral | information call
blood leukocytes. The | 800-662-2566 or

12-Lane Human Diges- circle 143
tive System MTN Blot on th_e Reader
Service Card

features RNA derived
from human cecum,
three sections of the colon, duodenum,
esophagus, iliocecum, jejunum, ileum, liver,
rectum, and stomach.

LASER CAPTURE

MICRODISSECTION SYSTEM
The PixCell Il Laser Capture Microdissection
System provides precise, sterile, single-cell
extraction from solid-tissue samples and cy-
tological smears. The device features a simple
aim-and-shoot method for identifying single
cells or groups of cells and extracting them
for subsequent molecular

analysis. The system has | : Arcturu..e.

applications in research Engineering
in gene expression, RNA For more

and DNA analysis, pro- | jnformation call
tein analysis, loss of het- | 650-962-3020 or

erozygosity, and micro- circle 144
satellite instability. It can on the Reader

be used with paraffin-
embedded tissue, frozen
tissue, immunohistochemistry slides, and cy-
tological smears. Extractions can vary from
single cell to large groups of cells. It features
video archiving and annotation capabilities
for capturing images in TIF or JPEG formats.

Service Card

AUTOMATIC UNITS CONVERTER
= GUN (Golder UNits
Golder

Converter) is a scientific
Associates | calculator software pro-
For more gram that automatically

information call

converts engineering
770-496-1893 or

and scientific units for

;i:;ie'{::dser multiple uses. The Win-
dows 95/NT-based pro-

Service Card 2
| gram streamlines the
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time-consuming conversion calculations
frequently required on engineering projects.
GUN formulas can reference a library of
trigonometric, mathematical, statistical, fi-
nancial, and date/time functions and in-
stantly display valid unit conversions. Users
can also expand GUN's extensive bank of
built-in units and scientific constants with
their own units and constants as well as
save and retrieve customized formulas.
GUN can be downloaded from the Internet,
free for non-commercial users and with a
licensing fee for commercial users.

SILICONE ISOLATORS
These removable, noncy-

totoxic, hydrophobic bar- Grace
riers can be used to iso- Bio-Labs
For more

late specimens, confine
reactants, and prevent
contamination between

information call
800-813-7339 or

. circle 146
specimens. They can be = . . .
used to isolate cells Sarrke

grown in culture dishes or

to separate specimens on glass microscope
slides. They can be applied by simply pressing
to any smooth surface and will remain af-

fixed during washing steps. They can be
peeled off to remove. Made from auto-
clavable, temperature-resistant silicone, they
are available either cut or in sheets.

WEB-BASED SEQUENCE ANALYSIS
SeqWeb is a World Wide Web-based inter-
face to the GCG Wisconsin Package for se-
quence analysis software. SeqWeb provides
easy access to a core set of programs in the

Wisconsin Package. Ac-

Genetics cessible through Net-
C"GmP“te’ scape Navigator or Mi-
ke crosoft Internet Explorer,

For more

SeqWeb eliminates the
need to memorize pro-
gram commands and op-

information call
608-231-5200 or

circle 147 % o
on 'the Reader erating system specifics,
Service Card letting you concentrate

on data and results. With-
in SeqWeb you can use sequence files from
your desktop, access group data on the serv-
er, and search your site’s standard and propri-
etary databases via your Web browser. Seq-

Web incorporates links to local databases as
well as those on the Internet such as MED-
LINE, PDB, FlyBase, Mendelian Inheritance in
Man, and the U.S. Patent and Trademark Of-
fice patent database.

NORMAL HUMAN

BONE MARROW CELLS
A Food and Drug Administration—approved
program can supply research labs with a
number of cell types
from normal bone mar-
row aspirates of healthy,
screened donors. The
products available are
unprocessed marrow,

Poietic
Technologies
For more

information call
301-926-9211 or

solated | circle 148
Isolate _ mononuc; .ear on the Reader
cells, highly purified Service Card

CD34- progenitor cells,

AC133~ progenitor cells, and culture-de-
rived, irradiated stromal cells capable of
supporting hematopoiesis.

SMALL ANIMAL EMULATOR
Versabot is a mobile robot designed to emu-
late the behavior and physiology of small an-
imals. This miniature autonomous robot is
equipped with a precision signal generator
designed to output wave-

forms characteristic of =~ Diversified
physiologic responses. Enterprises
For more

Versabot is designed for
instances in which the
use of a live animal is not

information call
805-968-5182 or

. circle 149
necessary or preferred, in- e
cluding instrumentation Carvice Card

setup and calibration.

When signal data is to be gathered from an
animal, it provides a dynamic way to test the
interconnect, tether, and commutator. It can
save time and lower costs by reducing the
use of live animals.

LITERATURE
ABI Electron Microscopy
Advanced Services is a brochure on
Biotech- a variety of services to
nologies assist research in virolo-
For more

gy, cell biology, patholo-
gy, and other disciplines.
Services include ultra-

information call
800-426-0764 or

circle 150 . X f
onthe Reader | Lhin section, negative
Service Card stain, immunolabel, and

bioprocess validation.

Newly offered instrumentation, apparatus, and labo-
ratory materials of interest to researchers in all disci-
plines in academic, industrial and government organi-
zations are featured in this space. Emphasis is given
to purpose, chief characteristics, and availability of
products and materials. Endorsement by Science or
AAAS of any products or materials mentioned is not
implied. Additional information may be obtained from
the manufacturers or suppliers named by circling the
appropriate number on the Reader Service Card and
placing it in a mailbox. U.S. postage is free.
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New Imaging Products

for the
Eagle Eye® Still Video System

>
-
Stratagene Wi
Introduces

A fully integrated combination of
advanced imaging electronics, intuitive
software and sensitive CCD optics for
image enhancement and analysis.

&

ol

-20° Cooled CCD Camera
» Ideal for long-integration sensitivity
¢ Compact and self-contained

* Designed to run continuously with
no maintenance

Ol

Mini Darkroom Cabinet
* Compact light-tight cabinet
* Saves space in crowded lab
* Holds any format transillumintor
* Overhead white light

GloScreen™ UV Conversion Screen
* Phosphor sheet fluoresces under UV light

* Allows any transilluminator to be used
as a white-light source

* Available in three sizes

FlatLite” Luminescent Pad
» Convenient ultra-thin white-light source
* Less than 1 cm thick for easy storage
« For use at the benchtop or in any
Eagle Eye® still video system cabinet

(800) 424-5444

@ TRATAGENE'
www.strat agene.com
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