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(Well, it all started over lunch.)

So there I was, opening my little packet of
ketchup when it hit me. Single serving. Single use.
If they can do it for ketchup, we can do it for
competent cells. The result: One Shot” competent cells.

The convenient, single-use One Shot™ cells
let you do your transformations right in the tube
the cells come in. You’'ll save time because you
don’t have any extra pipetting steps. You’ll save
money because you'll never throw away unused
cells and you’ll get great results. The cells are

guaranteed at an efficiency up to 1 x 10° cfu/ug
of supercoiled control plasmid and never go
through efficiency-zapping freeze-thaw cycles.
Ca"L InVitrogen _S—"_AI_N EFFICIENCY CAT. NO.
today and order T0P10 1 x 10° C4040-03

One Shot” COmMPe-  topioF- 1 x10° €3030-03 .
tent cells.Thentake  1op10/p3 1 x 10° cs050-05 |

the time and money iy 1 x 108 €2020-03 |
Each One Shot™ Kit includes 21x50 il

yOU SaVEd and QEt alav(quotsegf :ompeten%léells, [3’(N|E,ru

some lunch' SOC medium, and control plasmid. b
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Stratagene’s newly discovered PCR-enhancing factor
has been specially formulated with cloned Pfu DNA
| ) e
polymerase to create PfuTurbo DNA polymerase
e Same high fidelity as Pfu DNA polymerase
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COVER Killer whales in the North Pacific. Recently increased preda-
tion by these apex predators has driven sea otter populations sharply
downward, thus creating an ecological chain reaction in nearshore
ecosystems. Dwindling harbor seal and Steller sea lion populations
apparently induced killer whales to begin eating large numbers of sea
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FLAT NANOMAGNETS

Although making ferromagnetic particles
smaller would appear to be an ideal way
of increasing device memories, one con-
cern is that the shape would dominate
the preferred magnetization direction and
that the closeness of the boundaries
would cause domains to form within the
particle. Such results have been seen pre-
viously for flat particles magnetized per-
pendicular to the plane of the particle.
Stamm et al. (p. 449) show that thin films
of cobalt (2 to 10 atomic layers in thick-
ness), laterally patterned to small sizes
(from 1 millimeter down to 100 nanome-
ters), did not form domains when magne-
tized within the plane. They could also
switch the magnetization of one particle
without affecting a nearby neighbor, as
would be desired for magnetic recording.

CARBON BUDGET CONSIDERATIONS
Three reports focus on recent studies of
the carbon budget, which is critical for de-
termining both natural and anthropogenic
sinks and sources of greenhouse gases
such as carbon dioxide (CO,) (see the re-
lated news story by Kaiser). Frankignoulle
et al. (p. 434) measured CO, emissions
from a wide range of European estuaries
and estimate that they emit between 5
and 10% of the total anthropogenic CO,
emissions for Western Europe. Similarly
high values can be expected worldwide.
The importance of carbon accumulation
in old-growth tropical forests has been
controversial. Phillips et al. (p. 439) per-
formed wide-scale, long-term monitoring
of hundreds of permanent sample plots
across the tropics. Overall, and in the large
majority of neotropical sites, tree growth
exceeded tree loss, while there was no de-
tectable change in the paleotropical sites
(specifically, those in Africa and Asia). Old-
growth neotropical forest, particularly in
Amazonia, may indeed be an important
terrestrial carbon sink, which suggests
that differences between neotropical and
paleotropical sites might be explained by
climate factors or human disturbance. In
recent years, several studies have pointed
to the existence of a large terrestrial car-
bon sink in the Northern Hemisphere, but
the location of this sink has been hard to
establish, as most studies could only con-
strain the data in a north-south rather
than an east-west direction. Fan et al. (p.
442) have now used a high-resolution at-
mospheric CO, data set from 1988 to
1992, together with CO, emission data
and estimates of oceanic uptake, to esti-
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mate the terrestrial sinks for North Amer-
ica, Eurasia, North Africa, and the rest of
the world'’s land surface. A significant sink
in North America is suggested, whereas
the other regions are less well constrained.

CATCHING YOUNG STARS
Stellar birth is assumed to proceed in
clouds of unstable dust and gas that
collapse into massive, very dense con-
densations. Cernicharo et al. (p. 462)
used radio and optical ground-based
telescopes and the infrared space ob-
servatory (ISO) to obtain detailed ob-

servations of the very young galactic
Trifid nebula (age less than 100,000
years). The Trifid nebula is an HIl re-
gion that consists of an ionized shell
of H*, other ionized elements, and dust
around a young, central star. The au-
thors observed one bright condensa-
tion and four point-like sources in the
nebula, which they interpret as stars in
the act of formation. These protostars
were formed in the ionizing bubble of
gas and dust of the central star, and
once they are fully developed, they will
probably trigger further star formation.

ICE SHEETS THEN AND NOw
Large ice sheets suddenly began to grow
in the Northern Hemisphere about 4 mil-
lion years ago, but the trigger that led to
this change in climate has been uncertain.
One notion is that the ocean thermoha-
line circulation (driven by density changes
produced by variations in temperature
and salinity of ocean water) increased at
this time when the Isthmus of Panama
closed, which may have led to more pre-
cipitation at northern latitudes. However,
intensification of the Gulf Stream would
also warm the North Atlantic and hinder
ice sheet growth. Driscoll and Haug (p.
436) suggest instead that increased pre-
cipitation over Europe would have led to a
large flux of freshwater into the Arctic
Ocean that would freeze more readily
than seawater. One of the major uncer-

WEEK IN SCIENCE
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tainties in assessing current and future
sea level rise is the mass balance from ice
sheets in Antarctica. Construction of a
mass balance requires accurate measure-
ments of elevation and snowfall over
time. Wingham et al. (p. 456; see the Per-
spective by Bindschadler) now present
satellite altimetry data for most of
Antarctica from 1992 to 1996. There ap-
pears to be only a slight negative mass
imbalance from accumulation at the inte-
rior of the continent.

NAO THEN AND NOow

The North Atlantic oscillation (NAO) is a
much less dominant, and much less regu-
lar, climate phenomenon than the larger
and more familiar El Nino—-Southern Os-
cillation (ENSO) in the Pacific, but it still
has a strong influence on the climate in
Europe, the Mediterranean, and North
Africa. Appenzeller et al. (p. 446) used ice
core data from Greenland to reconstruct a
proxy NAO index for the last 350 years
and show that, in contrast to ENSO, the
NAO has been an intermittent phenome-
non during this time, with active and
passive phases. This result may have im-
plications for climate predictability.

UNREST UNDER YELLOWSTONE
Best know for its hydrothermal activity,
Yellowstone National Park is also the site
of an active volcanic caldera that bears
close watch: About 600,000 years ago, it
released a thousand times more magma
than Mount St. Helens did in 1980. Wicks
et al. (p. 458) used satellite radar interfer-
ometry to observe the surface deforma-
tion associated with magma flow at Yel-
lowstone caldera since 1992. The caldera
area was subsiding until about mid-1995.
The northeast corner of the caldera then
began to inflate, and the inflation migrat-
ed to the southwest corner of the caldera.
A model of this detailed surface deforma-
tion suggests that a vertical pulse of fluid-
rich magma entered a horizontal tabular
reservoir (sill) at a depth of about 8 kilo-
meters beneath the northeast corner of
the caldera and then migrated laterally
into a larger sill to the southwest.

BIG VESSELS

Angiopoietins are proteins that have been
implicated in the development and matu-
ration of blood vessels. Suri et al. (p. 468)
show that transgenic overexpression of an-
giopoietin-1 in mouse skin produces blood
vessels that are larger, more numerous, and
more highly branched than those in wild-

CONTINUED ON PAGE 379
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type mice. Understanding the molecular
regulation of blood vessel development has
clinical implications, as it may lead to bet-
ter therapies for limb or heart ischemia.

CUCKOO MATING STRATEGIES
Cuckoos lay their eggs in the nests of oth-
er birds, but little else has been known
about their mating behavior and host
specificity—because parents do not at-
tend nests, they are particularly difficult
to study. Marchetti et al (p. 471; see the
news story by Morell) obtained samples
from the Japanese common cuckoo pop-
ulation for analysis with microsatellite
DNA markers. Mist nets were used to cap-
ture the majority of adults, and eggs were
hatched in the lab before returning the
nestlings to their nests. Males and female
cuckoos both proved to be polygamous,
but while female cuckoos were host-spe-
cific, the males did not restrict themselves
to mating with just one race of females.
This behavior may explain why there are
different host races of the common cuck-
00 but not different species: Host special-
ization by females sets the stage for spe-
ciation, but this process is circumvented
by gene flow through the male line.

REENDANGERED SEA OTTERS
Twenty-five years ago, Estes and Palmi-
sano reported on the keystone role of sea
otters in Western Alaska. Previously hunted
nearly to extinction, their numbers were re-
covering and, by limiting the distribution of
herbivorous sea urchins, their comeback
had a positive effect on kelp forest develop-
ment. Now Estes et al. (p. 473; see the cover
and the news story by Kaiser) update the
story: Otter populations have undergone
precipitous declines in the 1990s, apparent-
ly as a result of predation by killer whales.
This switch in the diet of the killer whales
has likely been caused by the disappearance
of their usual prey, sea lions and seals,
which in turn appears to have been caused
by human impacts that have led to a de-
cline in fish stocks. Sea urchin populations
are now expanding dramatically and the
kelp forest is declining, illustrating the wide
range of ecosystem disruption.

DNA VACCINE ACTIVITY
The success of “naked” DNA in inducing
antibody or T cell responses in animal
models has sparked hope that it will be an
important new method of vaccine deliv-
ery. Although DNA vaccines have been
tested in HIV-infected individuals, their
immune status is so abnormal that the re-

sults could not be extrapolated to normal
individuals. As a step toward making an
effective vaccine for malaria, Wang et al.
(p- 476) demonstrate that DNA encoding
the Plasmodium falciparum circumsporo-
zoite protein induces a cytotoxic T cell re-
sponse in healthy human volunteers.

SEQUENCING ON A SINGLE CHIP
Comparisons among the genomes of dif-
ferent individuals and species would be
greatly facilitated by fully automated
technologies for analysis of small samples
of DNA. Burns et al. (p. 484) have used
photolithographic techniques to produce a
silicon-based device that can remove a
120-nanoliter drop from a sample, mix it
with reagents, perform a DNA amplification
reaction, load the sample on an electro-
phoresis gel, and detect the migrating DNA
bands. See also the news story by Service
and Tech.Sight by Sikorski and Peters.

DENDRITIC CELL ORIGINS

To start an immune response, dendritic
cells pick up antigen and travel with it to
the lymph nodes, where they come in
contact with lymphocytes. Where, then,
do the dendritic cells come from? Mono-
cytes cultured in vitro with certain cyto-
kines can differentiate into dendritic cells
in about 1 week. Randolph et al. (p. 480;
see the Perspective by Shortman and
Maraskovsky) found that monocytes cul-
tured for 2 days with a monolayer of en-
dothelial cells and particles for phagocy-
tosis will beget a population of dendritic
cells that reemerge from beneath the
monolayer. Thus, the source of dendritic
cells may be blood monocytes that are
exposed to particulate stimuli in the
subendothelial milieu.

THE CIRCLE(S) OF LIFE
In most organisms, the DNA at chromo-
some ends (telomeres) consists of short re-
peats that are synthesized by the enzyme
telomerase. In the absence of telomerase,
fission yeast cells progressively lose their
telomeres and their viability. A small sub-
population of cells survive, however, and
continue to divide. Nakamura et al. (p. 493)
show that these cells survive by circulariz-
ing their chromosomes or by lengthening
their telomeres through recombination.
The recombination mode of survival pre-
dominated when the telomerase-deficient
cells were also deficient in the telomere
binding protein Taz1p. These results suggest
that the two proteins work in concert to
maintain telomere integrity.
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DNA from 63 bp to 7.9 kb (A1) and 2.2 megabases (B1)
was separated by electrophoresis on LMP-agarose,
recovered using GELase Preparation, and analyzed by
electrophoresis on new LMP-agarose gels (A2 & B2).
The DNA was recovered undegraded and in high yield.

(Pulsed-field CHEF gels BI & B2 courtesy of L. Chen &
A. Atherly, Zoology & Genetics, lowa State Univ.,, Ames, IA.)

For more informa-
tion, please request

Purification
Products and
Techniques packet.

EPICENTRE® TECHNOLOGIES
17/ ":_. 1202 Ann Street Madison, W1 53713

¥ 800-284-8474
«*4% _when you need to be sure of the quality

Quitside of the U.S. contact the distributor in your
country, or call 608-258-3080 or fax 608-258-3088.
E-mail: techhelp @epicentre.com

Circle No. 40 on Readers’ Service Card




Even Sparky knows: TOPO" Cloning is the fastest, easiest,
most efficient way to clone PCR products.

(and he’s no dummy)




CHOOSE YOUR POLYMERASE European Headquarters:
TOPO" Cloning can be used to clone PCR products amplified from Taq, proofreading polymerases, or long polymerase
mixtures. Choose your polymerase, then choose a TOPO™ Cloning Kit for 5-minute, high-efficiency cloning.

M3 reverse

"

Fast TA Cloning®

The TOPO™ TA Cloning®Kit is the fastest kit for cloning Tag-amplified PCR products.
The pCR®2.1-TOPO vector contains 3'-T overhangs and is activated with topoisomerase so
you can ligate PCR products in just 5 minutes and get up to 95% recombinants!

Toll Free Phone Numbers:

Efficient Long PCR Cloning

The TOPO™ XL PCR Cloning Kit is the first kit specifically designed for efficient cloning
of long (3-10 kb) PCR products. The pCR®-XL-TOPO vector and novel protocol let you
clone long PCR products with efficiencies as high as 80% and tow background! If you're
cloning long PCR products, this is the kit for you!

Easy Blunt-End PCR Cloning

Use the Zero Blunt™ TOPO™ PCR Cloning Kit to clone your blunt-end PCR products with
95% efficiency and low background. This unique kit combines Invitrogen’s TOPO™ Cloning
and Zero Background™ technologies to give you the easiest, most efficient way to
clone blunt-end PCR products. No other blunt-end PCR cloning method even comes close.

Distributors:

ONE-STEP CLONING AND EXPRESSION
TOPO™ Cloning and Expression Kits contain expression vectors that are TOPO™ Cloning ready to save you
hours of ligation and cloning time. Now you can go straight from PCR cloning to expression without subcloning!

moss TR T £
Express in Mammalian Cells Lo d Pl Hi i )
The Eukaryotic TOPO™ TA Cloning® Kit contains the unique pcDNA3.1/V5-His-TOPQ "
vector. This vector has all the elements you need to: clone your Tag-amplified A
PCR product in 5 minutes, efficiently express your protein in mammalian cells, : "‘3!:.‘%‘{55‘
rapidly purify your protein on nickel-chelating resin, and easily detect expression ok

by western blot or ELISA. For direct expression of PCR products in mammalian
cells, the Eukaryotic TOPO™ TA Cloning® Kit is the best choice!

Express in Bacterial Cells

For TOPO™ Cloning and bacterial expression, you've got a choice. The pTrcHis2 TOPO™ TA
Cloning® Kit is ideal for cloning and expressing non-toxic or soluble proteins. If your
protein is toxic or tends to form inclusion bodies, try the pBAD TOPQ™ TA Cloning® Kit.
It uses the unique araBAD promoter to allow the tightest regulation of expression.
Both kits offer 5-minute cloning of PCR products and direct expression in E. coli.

United States Headquarters:

Invitro

i@ represents covalently bound topoisomerase

TAKE IT FROM SPARKY

For the fastest, easiest, most efficient way to clone PCR products, get your hands on a TOPO™ Cloning Kit.
With so many kits to choose from, there’s guaranteed to be one that fits your needs. To find out more about
these kits and our continually expanding line of TOPO™ Cloning products contact Invitrogen today. Ask for Sparky.

TOPO™ Cloning and TA Cloning® are covered under U.S. Patent 5,487,993. PCR is covered by patents issued to Cetus Corporation and licensed by Hoffmann-LaRoche Molecular Systems, Inc.
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e New
Mini-Prep

24

for Automated Plasrmd Mini-Preps

The Mini-Prep 24 is a fully automated bench-top
instrument designed for purification of plasmid
DNA directly from bacterial culture. g

The instrument uses a revolutionary /Sl
new method of nucleic acid purificat- |

ion based on modified agarose gel
electrophoresis and subsequent
recovery by electroelution.

The process utilizes premanufact- | :

ured sample cassettes which allow |
for direct loading of up to 2 ml
of culture.

Call now to learn how the New and
Improved Mini-Prep 24 can provide you
with great, high-quality DNA...while saving

you a lot of time.

High Purity - sufficient for
automated fluorescent and
manual sequencing.

Easy Operation - begin prep
with direct loading of bacteria
culture - no centrifugation step
saves you time.

Consistent Results - up to

6 ug of plasmid per ml.

Fast - up to 24 preps per hour,
saving you time.

Quality - time and time again.

MA{ﬁJﬂﬂE{f

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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INNOVATE. SIMPLIFY. AUTOMATE.




INTRODUCING BECKMAN COULTER.
ANMNEW STANDARD OF EXCELLENCE.

We are a new company with a clear vision. We design innovative ways to simplify and automate laboratory

processes to improve your productivity. Beckman Coulter is more than the sum of two companies

It is more opportunities and added value for you — our customers. Put The Power of Process™ to work

in your laboratory.

Visit our website: www.beckmancoulter.com

BECKMAN
COULTER

Innovating Processes for
Biomedical Analysis
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Do you want the highest PCR specificity?

Then “&HotStarTaqw DNA Polymerase is
the enzyme for you.

Now HotStarTag™ DNA Polymerase with
QIAGEN® PCR Buffer offers hot start PCR
for highly specific amplification in every
cycle of your PCR.

HotStarTaq DNA Polymerase offers:

@ High PCR specificity
@ Reduced nonspecific amplification
® Maximized yield

® Easy handling

HotStarTag DNA Polymerase is activated
only after 15 minutes incubation at 95°C,
preventing extension of nonspecifically
annealed primers during the first cycle.

High specificity is then maintained by our
optimized PCR Buffer, which reduces
nonspecific primer annealing throughout PCR.
The result — fewer nonspecific products,
less primer—dimer formation, and less
background.

Maximize the yield of your specific PCR
product wth QIAGEN HotStarTaqg DNA
Polymerase today.

HotStarTaq DNA Polymerase — for specificity from the first to the last cycle!

This product is sold under licensing arrangements with F. Hoffmann-La Roche Ltd, Roche Molecular Systems, Inc. and The Perkin-Elmer Corporation. The PCR process is covered

by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-la Roche AG.

http://www.giagen.com
rmany: USA: Australia: Canada:
QIAGEN GmbH QIAGEN Inc. QIAGEN Py Ltd QIAGEN Inc.

Tel. 02103-892240 Tel. 8004268157 Tel. 0394893666 Tel. 800-5729613
Fax 02103-892255 Fax 800-718-2056 Fax 03-9489-3888 Fax 9055010373

Tel. 0160920930 Tel. 03-5805-7261
Fax 01-60-920-925 Fax 03-5805-7263
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Switzerland: UK:
QIAGEN AG QIAGEN Lid.

Tel. 061-3193031 Tel. 01293422999
Fax 061-3193033 Fax 01293-422-922 ..'..

DISTRIBUTORS: Ausiria/Hungary/Slovenia Austria (01) 889 18 19 Belgium/Luxemburg 0800-1-9815 Brazil (11) 543 1455 or 0800 55 1321 Central & South America USA (305) 828-3818
China (852)28966283 Czech Republic (02)4447 1239 Denmark 43 86 87 88 Finland (09)-804 551 Greece (01}643 61 38 India (011)-542 1714 lIsrael 02. 584 1111 haly

[055) 500 1871 Korea (02) 924-86 97 Malaysia (03)-7312099 Mexico USA (805) 2947940 The Netherlands [033)-4950094 New Zealand (09) 806700 or 0800933966 Nerway
22 90 00 00 Poland (071) 73 58 13 Portugal (1)-751 4000 Singapore 445 7927 Slovak Republic (07) 372 311 South Africa (021) 615166 Spain (93) 902.20.30.90 Sweden QIAGEN

(08) 621 34 00 Taiwan (02) 2880 2913 Thailand (02) 412-5672 In other countries contack: QIAGEN GmbH, Germany
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Order your

FREE

sample now!

Background picture: Insuline, computer generated molecular model

When the going getS tough, LICENSED FOR
MasterTaq gets going

The Eppendorf MasterTaq Kits are designed to ensure

The TagMaster (5x PCR Enhancer) has been specially
developed to improve the ampilification of difficult
templates by stabilizing the enzyme during the reaction
procedure. TagMaster improves the thermostability of
the Eppendorf Taq DNA Polymerase and makes it less
sensitive to exogenous PCR-inhibiting contaminations.
Impure and GC-rich templates show increased yields
and reproducible results.
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The Eppendorf MasterTaq Kit includes the TagMaster
(6x PCR Enhancer), Eppendorf Taq DNA Polymerase,
Reaction Buffer (10x) and MgCl, Solution.

# Fig.1: Ampilification of a SSU rRNA gene ® Fig. 2:

of a GAPDH ifi
DNA fragment from genomic blood DNA
PCR was performed from human genomic

from total genomic algae DNA

The Polymerase Chain Reaction (PCR) is protected by patent. The patent is held by Hoffmann- PCR was performed from genomic algae

La Roche. Products marked “licensed for PCR” are sold under licensing arrangements with
F. Hoffmann-La Roche Ltd., Roche Molecular Systems, Inc. and The Perkin-Elmer Corporation.

using different Taq DNA Polymerases. Equal
volumes of the PCR reactions were analyzed
by gel electrophoresis.
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eppendorf

ScientificQ

blood with different Tag DNA Polymerases.
Equal volumes of the PCR reactions were
analyzed by gel electrophoresis.

Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
website: www.eppendorfsi.com - e-mail: eppendorf@eppendorfsi.com

eppendorf® is a registered trademark.



Introducing
AmpliTag Gold™

ification of § human STR
L, 2: male control DNA;
#: female control DNA; L5:

AmpliTag negative control; L6, 7:
male control DNA; LS, 9: female
control DNA; L10: negative control.

1
492 bp — =
246 bp —

» _—142bp

123bp — =

Amplification of HIV-1 Control

DNA. L2: 0 eapies, AmpliTag DNA
Polymerase, No Hot Start; L3: 10
copies, AmpliTag DNA Polymerase,
No Hot Start; L4: 10 copies, .vimpliTuq
DNA Polymerase, manual Hot Start;
L5: 10 copies, AmpliTaq Gold.

or PCR performance with higher yield, better

specificity and more reliable results, discover
AmpliTaq Gold™.

This new version of AmpliTaq® DNA
Polymerase provides the specificity of Hot Start
PCR, without all the extra steps. In most cases,
you can substitute AmpliTaq Gold directly in
existing PCR amplification protocols—without
re-optimization.

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

It also gives you consistently better PCR results.

Because AmpliTaq Gold remains inactive until
heated, conditions that lead to primer-dimer
formation and mispriming are eliminated.
And of course, you have the continued
assurance of knowing that AmpliTaq Gold

Where There’s Gold,
You’ll Find

Performance.

is backed by PE Applied Biosystems’ exclusive
PCR Performance Guarantee.

So discover AmpliTaq Gold, and discover
high performance PCR. To request information,
call 1-800-327-3002. Outside the U.S. and
Canada, contact your local PE Applied Biosystems
representative. On the Internet, visit our home
page at http://www. amplitaggold.com, or e-mail

pebio@perkin-elmer.com.

PE Applied Biosystems

Europe Langen, Germany Tel: 49 (0)6103 708 301 Fax: 49 (0)6103 708 310
Japan Tokyo, Japan Tel: (047) 380-8500 Fax: (047) 380-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-503-6223
Australia Melbourne, Australia Tel: 1 800 033 747 Fax: 613 9212-8502

AmpliTag Gold is a trademark and AmpliTaq is 2 registered trademark of Roche Molecular Systems, Inc. The PCR
process is covered by patents owned by Hotfmann-La Rache, Inc. and F. Hoftmann-La Roche Ltd. PE Applied
Biosystems is a trademark and Perkin-Elmer is a registered trademark of The Perkin-Eimer Corporation. PE
Applied Biosystems develops and produces its products in accordance with ISO 9000 quality system requirements.

Perkin-Elmer PCR reagents are developed
and manufactured by Roche Molecular Systems, Inc
Branchburg, New Jersey, U.S.A.
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Antibody Pgr}ggggyl

You will be amazed at how powerful an antibody can be.

=
I ransd uctl O e 8002274063 Fax 606-259-1413
— Voice  606-259-1550 Website translab.com
I a b u rato rl e A list of current distributors of Transduction Laboratories products
can be found on the Web at translab.com/Distributors.html
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Thermo Sequenase and DYEnami are trademarks of

Amersham Pharmacia Biotech Limited or its subsidianes.

ademark of Nycomed Amersham pic

rop Design are trademarks of

john Ioc. All goods and services are
rrmes and conditions of sale of the

suppies them. A copy of these terms and
cone on request

© Amersham Pharmacia Biotech UK Limited 1998
~ Al rights ressrved. Amersham Pharmacia Biotech
UK Limited, Amersham Place, Little Chalfont
Buckinghamshire.

Amersham Phar
Avenue, PO Box 1327, Piscataway, Nj 08855, USA.

The new combination for sensitive, robust
fluorescent sequencing. Now with even
more choice.

Thermo Sequenase Il and
DYEnamic ET terminator kits

Your method of choice may be fluorescence for DNA
sequencing, but do the dyes and enzymes you're using leave
you no choice when it comes to the sequencing platform?

Now the inncvators who brought you the original Thermo
Sequenase™ introduce two new dye terminator kits
featuring Thermo Sequenase Il. This new enzyme is tolerant
to higher salt concentration, allows for even shorter cycling
times and has improved performance with high G-C
templates. And, used in conjunction with rhodamine-based
terminators, you can now run your sequencing on any
platform you choose.

The DYEnamic™ ET Terminator Cycle Sequencing Kit gives
you the high sensitivity of fluorescence energy transfer with
easy excess dye terminator clean up. Or, if you're looking for
better band uniformity, the Thermo Sequenase |l Dye
Terminator Cycle Sequencing Kit uses a proprietary buffer
mix combined with Thermo Sequenase Il to deliver the best
results today.

So now the choice is yours. For more information about
Thermo Sequenase Il and DYEnamic ET terminators, visit us
at www.apbiotech.com/TSII or call your local sales
representative.
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AAAS FELLOWSHIPS |
FOR SCIENTISTS AND ENGINEERS

’I;le American Association for the Advancement of Science invites
applications for one-year policy fellowships, which bring scientists
and engineers to Washington, DC, to work in the:

a Congressional Science and Engineering Fellowship Program

m Science, Engineering, and Diplomacy Fellowship Program

m Risk Assessment Science and Engineering Fellowship Program
m Environmental Science and Engineering Fellowship Program
s Roger Revelle Fellowship in Global Stewardship

s Defense Policy Science and Engineering Fellowship Program

m Technology Policy Science and Engineering Fellowship Program

The fellowship programs are designed to provide a unique public policy learning
experience and to bring technical backgrounds and external perspectives to
decision making in the U.S. government. Assighments may involve interagency,
congressional, or international activity and serve to introduce outstanding

scientists and engineers to government service.

Applicants must be U.S. citizens and must have a Ph.D. or equivalent

doctoral level degree at the time of application (January 1999) from any

physical, biological, or social science or any field of engineering. Persons with

a master’s degree in engineering and at least three years of post-degree professional
experience may also apply. Federal employees are not eligible for the fellowships.

Stipends vary by program beginning at $46,500. All grant-funded programs
are subject to continued support.

Minorities and persons with disabilities are especially encouraged to apply.

All applications must be postmarked by January 15, 1999.

For further information and application instructions, contact:
AAAS Fellowship Programs

1200 New York Avenue, NW

Washington, DC 20005

202/326-6700 ¢ Fax: 202/289-4950 © E-mail: science_policy@aaas.org

Visit our Web Site located under Science and Policy Programs at: www.aaas.org

m AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE



Where IS Your
Research
Headed?

n = d Steering clear of drug candidates with adverse drug
"0' metabolism is essential in the fast-paced world of today's
pharmaceutical research. Gentest Corporation's in vitro

dr“g"dr"g testing services for metabolic stability, reaction phenotyping
and P450 inhibition can guide you from discovery through

Interacllons registration. Of course, after 15 years, Gentest continues to
be your best source for innovative products for the study of
human in vitro drug metabolism in your own lab:
cryo-preserved hepatocytes, heterologously-expressed
enzymes, antibodies, substrates, inhibitors and metabolite
standards. Call us or visit our website to learn more about
our comprehensive line of products and services.

Corporation

United States and Other Countries

GENTEST Corporation « 6 Henshaw Street « Woburn, Massachusetts 01801 G E N
Telephone: (781) 935-5115 « Toll Free: (800) 334-5229 « FAX: (781) 938-8644
Email: info@gentest.com « Visit us on the Internet: www.gentest.com
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YOUR RESEARCH

Chemiluminescence

How Much Can You
9% Expect From A
“wag Little Black Box?

Expect sensitive chemiluminescence,
fluorescence and chromogenic detection.

Expect accurate densitometry and quantitative
image analysis.

Expect the electrifying sharpness of publication-
quality digital images.

Expect all this and more without having to
move one step from your bench. The little
black box is the beautifully compact
Kodak Digital Science™ Image Station 440CF
from NEN, your source in labeling and
detection reagents, substrates, markers,
membranes, and signal amplification
systems. A/l Image Station 440CF approved.

Simple? Put your gels, blots, or film right
on the watertight surface. Push a button. Its
software runs in Windows® 95, so exporting
images is easy.

Time Saving? Real-time image capture means
perfect exposures every time.

Did we mention it’s also affordable?

Kodak Digital Science Image Station 440cF.
Remarkable how much you can get out of one
little black box.

For more information or to schedule a
demonstration, call now, visit our website at
www.nenlifesci.com, or e-mail us at
image@nenlifesci.com.

NEN

World Headquarters:

NEN™ Life Science Products, Inc.
Boston MA 02118-2512 USA
800-551-2121

image@nenlifesci.com

European Headquarters:

NEN™ Life Science Products
B-1930 Zaventem

+3227177924

© 1998 NEN™ Life Science Products, Inc.
Circle No. 31 on Readers’ Service Card




E

CELL SIGNALING

Promega Delivers...
e mt et tzng Clarity to Cellular Signaling Research!

3

HelaScribe®
Nuclear Extracts

Anti-ACTIVE

Kinase —g SignaTECT
Antibodies Protein Kinase

Assay Systems

ImmunoAssay
Systems

CaspACE™ 4
and Apoptosis
Detection Systems
= CellTiter 96% AQyeous CytoTox 96
Non-Radioactive Cell Non-Radioactive
Proliferation Assays Cytotoxicity Assay

* cellsig/

CellTiter, CytoTox and He S omega Corporahon and are reglstered with the U.S. Patent
and Trademark Office. Ant:-ACTIVE CaspACE, E., and SignaTECT are trademarks of Promega Corporation.

NORTH AMERICA

Promega Corporate Headquarters

2800 Woods Hollow Rd., Madison, Wisconsin
Toll Free in USA (800) 356-9526
Toll Free FAX in USA (800) 356-1970
Phone (608) 274-4330
FAX (608) 277-2516

Fisher Scientific

Toll Freein USA (800) 766-7000
FAX (800) 926-1166
VWR Scientific Products

Toll Free in USA (800) 932-5000

TFM::" SctEanc Canada Ireland 018224227 LATIN AMERICA \Tsrael 89477077 Korea (02) 478 5911
oll Free in Canada (800) 234-7437 A llaly 16769 1818 " urkey 216 385 8321 Malaysia 3718 3600
s Alsemong  (ONOTISRAu  peoieadUupey 13830 gl 219811560  New Zealand 64784
—_— aTrelemerlans 0800-0221910 bioBRAS (Belo Horizonfs) 31 2019877 Pakistan 9251518 469
A Austria 0660-311587 Norway 35505770 Promicro (Sao Paola) 118690699 PACIFIC ASIA Singapore

A Belgium 0800-18088 Poland 583414726 Chile d 2334 0253 1800225123 Taiwan

Gzech Republic 02206 10151 Portugal 13613620 Colombia 12715319 10 668498287 Thailand

Denmark 44 Russia 095 1354206 Ecuador 30580483 People's

Finland Slovak Republic 95 6324729 Mexico 52814718  Republic (Joint Venture) 2164835136

A France Spain 934045214 Venezuela 2 265 0891 Hang Kong 2645 6101 A Indicates Promega Branch Office

A Germany Sweden and lcefand (346 83050 India 11684 6565 ©1998 Promega Corporation. All Rights
Greece A Switzerland 018307037 MIDDLE EAST/AFRICA Indanesia 214831718 Reserved. Prices and specifications subject
Hungary A United Kingdom 0800 378094 Egypt 22451785 A Jap: 03 3669 7981 o change without prior notice. Rev.081798
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Experience The
Pleasure Of Routine

Wishes come true

The Axioskop 2 is the routine microscope you have
always longed to have. Its ICS optics provide top-
quality images, and its operating convenience adds
extra efficiency to your work. The microscope that
turns routine into a pleasure.

Fluorescence four-fold
The Axioskop 2 is excellently equipped to provide
the flexibility and optimal illumination required in
fluorescence work: Reflector turret for 4 fluorescence
modules, 6-place excitation filter slider, plus the
power of 100 watts.

Motorized comfort
There is no need any more to memorize every detail.
In the Axioskop 2 moTt, both stage focusing and uni-
versal condenser setting (including Koehler) are
motorized and can be automated. Contact your Zeiss
representative today for the full story.

Carl Zeiss - Microscopy - D-07740 Jena
Phone: ++49-3641-64-1616 - Fax: ++49-3641-64-3144
Internet: micro@zeiss.de - http://www.zeiss.de

ZEINN
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A Science Advertising Supplement

fields for
1998, 1999
and beyond

vaccines

proteomics

signal transduction
functional genomics
pharmacogenomics
combinatorial chemistry
high-throughput screening

Turn to page 500 in

this issue of Science.

/.

Science

www.scienceonline.org
Click on “Science Careers”






