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What's NXT In Microplate Analysis?

Introducing TopGount NXT

The new TopCount® NXT meets the increasing demands of microsample
analysis with easy setup and data management, plus improved sensitivity
and accuracy.

= New Windows® NT-based software with a built-in database breaks
the information bottleneck.

= New High Efficiency Count Mode (HECM) and flotation assay methods
handle your most difficult SPA and FlashPlate® assays.

For unprecedented speed, TopCount NXT measures up to 12 samples
simultaneously and features a 40 plate capacity stacker. The result?
TopCount NXT processes 50,000 samples per day with LucLite™,
Packard’s luminescence assay for reporter gene expression.

Over 500,000,000 Samples... And Counting!

Proven for over six years and in over 1,000 installations, TopCount
processes scintillation and luminescence samples faster and more accurately
than any other microplate system. Why?

= Only TopCount, with its unique temperature controlled counting chamber,
actually delivers consistent results from sample to sample, assay to assay.

= Only TopCount, with its patented crosstalk-free measurement design,
delivers high sensitivity for both scintillation assays and Packard’s unique
Constant-Quanta™ glow luminescence chemistries.

Contact Packard today for more information on the TopCount NXT!
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tibodies for Cytokines,
Cytokine Receptors and
Adhesion Molecules

An Array of
Applications

R&D Systems’ 450 plus
monoclonal and polyclonal
antibodies against human,
mouse and rat cytokines and
related molecules can be
used for an array of
applications. Antibodies are
tested for neutralization of
bioactivity as well as for use
in direct ELISAs and in
western blots. Many
antibodies have been tested
for immunohistochemistry as
well as for use as capture
and detection antibodies in
sandwich ELISAs. Several of
the antibodies are labeled
with carboxyfluorescein or
phycoerythrin and are tested
for intracellular staining by
flow cytometry.

antigen-affinity purified anti-IL-1p polyclonal
antibody (BAF201) in cultured human blood
mononuclear cells following LPS stimulation.

1 Typical IL-1B staining using biotinylated
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IL-2 antibody (AF-202-NA) was determined

to be approximately 0.05 - 0.15 pg/mL in
the presence of 2.0 ng/mL of rhiL-2, using
CTLL-2 cells.

3 Neutralization Doses (NDs) for anti-human

used at 1-2 pg/mL to detect 50 ng, 20 ng
and 5 ng per lane of rhTGF-1 under non-
reducing conditions.

2 Western blot of anti-TGF-p1 (MAB240) was
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CDS-FITC

Detection of the frequency of CXCR-4
(FAB173P) bearing cells among peripheral
blood CD3* T cells.

FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES.
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North America

R&D Systems, Inc.

614 McKinley Place NE
Minneapolis, MN 55413, USA
Tel: 612 379-2956

Fax: 612 379-6580
info@mdsystems.com

Europe

R&D Systems Europe Ltd.
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COVER Two eggs of the red abalone with hundreds of sperm cells
attached to the envelope surrounding each egg (inner circle, about 175
micrometers in diameter). Sperm are also trapped in the transparent out-
ermost jelly layer. This special issue discusses the latest theories on sex:
how it got started, how it works, and who gets it. See the Vacquier Review
and the special section beginning on p.1979. [Photo: V. D. Vacquier]
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For protein purification you can rely on.

HiPrep“pre-packed columns

No: Carolina, 25, is not older than she looks. While
others are still packing their purification columns,
her customers are getting great results thanks to
the new HiPrep range of pre-packed columns.
Carolina draws on Amersham Pharmacia Biotech's
39 pioneering years in chromatography.*

Her customers can count on consistent quality and
guaranteed reliability every time.

By cutting out column packing time, HiPrep brings
you two steps closer to the result in a convenient,
elegant manner. With HiPrep columns, you can
capture your protein and remove most of the

impurities without delay.

And you don't need 39 years' experience to work
out how good that could make you look.

Quick: find out more about HiPrep by visiting
www.apbiotech.com/hiprep

Or call us: in Europe +44 (0) 1494 544550; in the
US 1-800 526 3593; in Japan +8| 3 5331 9336; and
e from the rest of the world +44 (0) 1494 544100.

*Gel fittration with Sephadex first appeared in Nature, 1959.

lqreat protein
ification refults.

jot 39 \jeurf’
nce behind we.

Carolina is one of our

Amersharm Prarmaca Buatech Production Engineers, and
proud of the tough line
i e aek okt it ~ she takes when it comes
S ~— to quality lab media o
fAcribiSn Srarisds Biriach products. We aren't going
A copy of these terms and to argue. She is also an

expert in i fitsu amersham pharmacia biotech

Circle No. 35 on Readers’ Service Card

Dl 868



PHOSPHO~SPECIFIC ANTIBODIES E==s

FOR THE ANALYSIS OF
PROTEIN PHOSPHORYLATION IN SIGNALING PATHWAYS

Our latest offering of Phospho-Specific Antibodies includes:

NEW MONOCLONAL MAP Kinases
p4d/42 MAPK (T202/Y204) E10 Monoclonal #9106
SAPK/JNK (T183/Y185) G3 Menoclonal #9255
p38 MAP Kinase (T180/Y182) Monoclonal Available Soon
MAP Kinases control ischemia
p4d/42 MAPK (T202/Y204) #9100
SAPK/JNK (T183/Y185) #9250 B
p38 MAP Kinase (T180/Y182) #3210 '
Apoptosis/Survival :
Akt (5473) #9270 |
Bad (S112, $136) #3290 -
Akt (T308) Available Soon .
GSK-3 (S9) Available Soon 1
Checkpoint Signaling ; PHOSPHO-MAPK MONOCLONAL IMMUNOSTAINING
cdc2 (Y15) #9110 : Confacal images of immunostaining with Phospho-p44/42 MAP Kinase E10 Monocional Ab (green) and
Rb (S249/1252, 1373, S780, S785, S807/811) #9300 : propidium iodide (red) in rat hippocampus from tissue sections of control and 15 minute transient cerebral
p53 (S392) #9281 ! ischemia followed by 30 minutes of reperfusion. Photo shows high resolution dentate gyrus (top) and low reso-
} lution hippocampus (bottom). Yellow represents overlay of red and green. (Provided by Dr. Bingren Hu, UCSD).
Contact NEB to request a FREE SAMPLE of p44/42 MAPK :
(T202/Y204) E10 Monoclonal. ) L 3 For a complete listing of our Phospho-Specific Antibodies, visit www.neb.com or call 1-800-NEB-LABS

» New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com
» New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com
» New England Biolabs GmbH, Federal Republic of Germany Tel. 0800/BIOLABS (06196) 3031 Fax (06196) 83639 email: info@de.neb.com

New England Biolabs (UK) Ltd. Tel. (0800) 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com

DIJ-'\."E W ENGLAND

DISTRIBUTORS: Australia (07) 5594-0299; Be gium (0800)1 9815; Brazil (011) 366-3565; Denmark (39) 56 20 00; and (9) 584-121; France (1) 34 60 24 24

Greece (01) 5226547; Hong Kong 2649-9988; India (542) 311473; Israel (03) 9229013; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 280-5691;
Netherlands (033) 495 00 94; New Zealand 0800 807809; Norway 22 09 15 00; Singapore 4457927; Spain (03) 902 20 30 90; Sweden (08) 30 60 10; Switzerland (061) 486 80 80; Taiwan (02) 28802913
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MELT ME TWICE

Volcanic arcs form above regions where
oceanic crust is subducted into the mantle.
Heating of the crust as it sinks into the
mantle releases fluids, and these fluids in
turn flux melting in overlying parts of the
mantle to produce the magmas that rise to
form volcanoes. This process depletes the
mantle in elements that are fractionated
into the melt. One of these is rhenium; the
isotope rhenium-187 decays to osmium-
187. Thus, melting events, which strip away
rhenium, can be recorded in osmium iso-
topic anomalies. Parkinson et al (p. 2011)
have examined the osmium isotopic com-
position of pieces of the mantle preserved
in part of the Izu-Bonin-Mariana arc sys-
tem, an arc that first formed about 40 to
50 million years ago in the western Pacific
Ocean. Surprisingly, the data show that
these pieces of mantle seem to record a
much earlier melting event, dating to
about 1 billion years ago. In contrast, most
oceanic crust is younger than about 150
million years ago because it is continually
destroyed by subduction. These data may
imply that the upper mantle is quite het-
erogeneous or that subduction zones may
harbor very old pieces of the mantle.

NANODOTS FOR BIOLOGICAL
DETECTION

Quantum confinement effects in semi-
conductor nanoparticles lead to narrow
emission spectra that can be tuned over a
wide range of wavelengths. Their bright-
ness, low toxicity, and the ability to use a
single excitation wavelength make them
attractive alternatives to organic dyes for
biological labeling, but their low water
solubility has limited this application. Two
different approaches are now reported for
modifying core-shell nanocrystals consist-
ing of CdSe cores and CdS or ZnS shells
(see the news story by Service). Bruchez
et al. (p. 2013) coated the surface of the
particles with silica and then derivatized
that surface with biomolecules. Chan et
al. (p. 2016) directly linked proteins to the
ZnS surface using mercaptoacetic acid
and showed that nanodots bearing trans-
ferrin underwent receptor-mediated en-
docytosis into Hela cells.

A TAIL OF TWO STARS
Single brown dwarfs have recently been
found in several star-forming regions, such
as the Pleiades, and models of collisions
of disks of young stars, which cause gravita-
tional clumping within each disks, can ex-
plain the origin of some of these substellar

www.sciencemag.org SCIENCE VOL 281

objects. Lin et al. (p. 2025) have modeled
another potential birth mechanism that re-
quires the collision of two young stars with
massive disks, which leads to the formation
of a tail of material being ejected away
from both stars. The authors found that
substellar objects could also accumulate in
such a tail and leave a lone brown dwarf
that is no longer associated with either of
its young parent stars and that is not mas-
sive enough to burn hydrogen like a star.

EUROPA: FOUR ENCOUNTERS,

THREE LAYERS
Radio Doppler data recorded by the
Galileo probe during four close en-
counters with Jupiter’s smallest
Galilean satellite, Europa, provide the
most accurate gravity data for deter-
mining the structure of the interior of

this moon. Anderson et al. (p. 2019)
show that their preferred fit to the
gravity parameters yields a three-layer
interior with an 80- to 170-kilometer-
thick mixed outer shell of water ice
and liquid, a middle shell of rock or a
rock-metal mixture, and an iron or
mixed iron—iron sulfide core that could
have a maximum radius of about 780
kilometers (about 50% of the radius of
Europa). A Europan core requires high
temperatures in the interior of Europa
to separate the iron from the rock
mantle early in the moon's evolution.
Models of the Galilean satellites will
have to be refined to allow for such
differentiation.

How DID THE ASTEROID

CROSS THE EARTH?
Earth-crossing asteroids (ECAs) are a pop-
ulation of bodies whose orbits at some
point cross that of Earth. It has been as-
sumed that these bodies come from the
main asteroid belt, which lies between
Mars and Jupiter, either through collisions
or because of orbital perturbations caused

primarily by Jupiter. However, simulation
studies have generally shown that strong
orbital resonances with other planets ac-
tually cause the asteroids to cross the or-
bits of the terrestrial planets on a very
short time scale and head toward the sun.
Migliorini et al. (p. 2022; see the Perspec-
tive by Greenberg) have found a slightly
different mechanism in their simulations
that effectively allows multikilometer-di-
ameter asteroids to evolve into Mars-
crossing asteroids and ECAs. The key to
their mechanism is the weak resonant or-
bits in the main belt that allow asteroids
in these resonances to evolve to Mars-
crossing orbits; eventually these bodies
evolve into ECAs. Thus, weak resonances
allow large asteroids to achieve a longer
lifetime in the inner solar system and may
also help to explain the origin of some of
the meteorites that have hit Earth.

MITOCHONDRIAL ROUTE FOR

CELL DEATH
Many proteins and subcellular organelles
conspire to kill a cell in a process known
as apoptosis. The proapoptotic protein
Bax moves to the mitochondria and can
be isolated from mitochondrial mem-
branes along with a complex of proteins
that form the mitochondrial permeabili-
ty pore. Marzo et al. (p. 2027) found that
Bax specifically binds to the adenine nu-
cleotide translocator of the pore com-
plex. This interaction was necessary and
sufficient for permeabilization of recon-
stituted membranes. Thus, Bax seems to
induce apoptosis by binding to and alter-
ing the function of the mitochondrial
permeability pore.

TOO OVERSTIMULATED TO
LEARN ANYTHING

The relation between long-term potentia-
tion (LTP) of neurons, which can be in-
duced by high-frequency stimulation, and
the long-term changes in synaptic plastic-
ity induced by learning has been difficult
to establish experimentally. If LTP is part of
the learning process, then saturation of
neurons in the hippocampus by high-fre-
quency stimulation would block the ability
of an animal to learn, but establishing satu-
ration has been experimentally challenging.
Moser et al. (p. 2038; see the Perspective
by Bliss) ablated part of the hippocampus
of rats and used a multielectrode stimulat-
ing array to saturate neurons in the input
region to the dentate gyrus. After pro-
longed stimulation, rats were trained in a
water maze test. Some of the rats could

CONTINUED ON PAGE 1923
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e "Ecdysone-Inducible Mammalian ExpréSsm_-
Proof that we are, indeed, control freaks.

DETECT AND PURIFY

PIND and pIND(SP1) are available with a
C-terminal V5 epitope and 6xHis tag for

simple detection and efficient purification
of your fusion protein.

FIVE-MINUTE CLONING

PIND is now available as a TOPO™ Cloning
vector. The pIND/V5-His-TOPO vector lets you
efficiently clone your Tag-amplified PCR
products in just five minutes with >95% efficiency.
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INDUCE WITH PONASTERONE A
OR MURISTERONE A
CHO cells stably transfected
with pIND(SP1)/Hygro/lacZ.
Lanes 1 and 2: Uninduced
Lane 3: Induced with
Muristerone A
Lane 4: Induced with
Ponasterone A

EASY-TO-USE VECTORS

BOOST YOUR EXPRESSION
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STABLE CELL LINES-NO WAITING

The EcR-293, EcR-CHO, and EcR-3T3 cells
_ stably express the functional ecdysone
receptor and allow immediate induction
following transfection with a pIND vector.

Uninduced and induced transiently transfected
293 cells stained with X-gal.

~ with the Ecdysone System,
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learn the maze and others could not, but
the inability to learn the maze was related
to the degree to which LTP remained satu-
rated (the amount of LTP that could be in-
duced in the poor learning group after the
maze test was <10%). These results indi-
cate that saturation of LTP in the hip-
pocampus can impair spatial learning.

SEPARATING EQUALLY
As animals develop, the embryonic cells
are often divided into groups, or com-
partments, that then follow divergent
pathways in their further differentiation.
Papayannopoulos et al. (p. 2031) show
that although the outcome can be as dif-

ferent as an eye and a wing, the molecu-
lar mechanisms that define one group of
cells as being separate from another can
be shared. In this study of Drosophila, the
central dividing line through the eye is
defined by the Notch-signaling system,
largely similar to the signaling system
that defines the top of the wing as differ-
ent from the bottom.

FUNGI GOURMETS
Ants, like humans and termites, are farm-
ers, cultivating gardens of fungi. Mueller et
al. (p. 2034; see the Perspective by Dia-
mond) reveal, through molecular genetic
approaches, the full complexity of ant cul-
tivation. Multiple fungi cultivars were iden-
tified, which shows that domestication has
occurred on a number of occasions; indeed,
evidence suggests that the acquisition of
novel cultivars is an ongoing process. There
is also a certain eclecticism among the

ants: A single species may farm a diversity
of fungi, and yet single cultivars can be
shared by distinct lineages of ants.

REGULATION OF PKCs BY PDK1
The protein kinase PDK1 participates in
signaling pathways initiated by various re-
ceptors that couple to phosphoinositide
3-kinase (Pl 3-kinase). Activation of PI 3-
kinase leads to the generation of phospha-
tidylinositol 3,4,5-trisphosphate and con-
sequent activation of PDK1. PDK1 in turn
activates the protein kinases PKB and
p70sekinese | e Good et al. (p. 2042) demon-
strate that PDK1 also appears to function
in regulation of isoforms of protein kinase
C (PKC). PKC participates in regulation of
many cellular processes, and some iso-
forms are also regulated by binding of
diacylglycerol. Phosphorylation by PDK1
reveals another lipid-dependent regulatory
mechanism that functions in control of
PKC family members.

LEARNING FROM A LILLIPUTIAN
LANDSCAPE

The complex ecosystems of moss-covered
rocks have been used to examine one of the
most general relations in ecology—the posi-
tive correlation between the distribution of
a species and its local abundance. Gonzalez
et al. (p. 2045) created fragmented land-
scapes by scraping bare the rock between
small patches of moss. Within these isolated
patches, a decline in the richness of micro-
arthropod species was observed, but when
narrow corridors were left connecting the
patches, much of the species richness was
retained. This experiment supports the “res-
cue effect” that dispersal among habitat
patches serves to enhance local population
size, for example, by buffering temporary
lows in numbers and thus permitting occu-
pancy of a wider number of sites.

TECHNICAL COMMENT SUMMARIES

Genome Arithmetic

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/281/5385/1923a

J. M. Freeman et al. presented (Technical Comments, 20 Mar. 1998) data showing that
integral functions of the base composition and coding sequence (CDS) directionality
could reveal the origin of replication and other key features in nine complete bacteri-
al genomes (www.sciencemag.org/cgi/content/full/279/5358/1827a).

A. Grigoriev describes variations in the genome that "may negatively affect iden-
tification” of key sites, and he briefly discusses “evolutionary forces [that] seem to af-
fect AT and GC skew differently,” such as sequence inversion.

In response, Freeman et al. apply six different types of analysis to the nine
genomes studied earlier and find that “the best function to use ... is not a priori
clear.” They conclude that “quantitative analysis ... of these plots should aid in the
understanding of the differing dynamics of genomes in different organisms ... [but] it
may well be advisable to combine several methods to attack any specific problem.”
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introducing: pGeneGrip™Vectors

* Transcriptionally active fluorescent DNA

» Conformationally intact & supercoiled
» No labeling or purification required
« Simple and ready to use

pGeneGrip™ vectors™ are a unique series of modified plasmids. Taking advantage of
our innovative DNA tagging procedure, the pGeneGrip™ vector is efficiently and
irreversibly labeled without changing its supercoiled structure or transcriptional
activity. pGeneGrip™ vectors are a breakthrough product line for gene delivery and
gene therapy research. For the first time, scientists have the opportunity to
simultaneously follow biodistribution of the plasmid DNA and expression of the

encoded transgene product. * Patent pending

pGeneGrip™ vectors

pGeneGrip

Trans term

¥

pGeneQGirip site

In Vitro Transfection Activity

s

B-Gal Activity

Unlabeled pGeneGrip"
Plasmid  Fluorescent
Plasmid

Rhodamine/b-Galactosidase 25ug  G101010 Biotin/CAT 25ug  G103020
e a1 100ug  G101015 100 ug  G103025

Rhodamine/CAT 25ug  G101020 Biotin/Luciferase 25ug  G103030

100ug  G101025 100 ug  G103035
Rhodamine/Luciferase 25ug  GI101030 Biotin/Green Fluorescent Protein 25ug  G103040

100ug  G101035 100 ug  G103045
Rhodamine/GFP 25ug  G101040 Biotin/Secreted Alkaline Phosphatase 25ug  G103050

100 ug  G101045 100 ug  G103055
Rhodamine/Secreted Alkaline Phosp. 25 ug  G101050 Rhodamine/Blank Vector 25ug  G101000

100 ug  G101055 100 ug  G101005 .
Fluorescein/b-Galactosidase 25ug  GI02010  Fluorescein/Blank Vector 25ug  G102000 Figures:
] = 100ug  G102015 100ug  G102005
Fluorescein/CAT 25 ug  G102020 Biotin/Blank Vector 25ug  G103000

100 ug  G102025 100 ug  G103005
Fluorescein/ Luciferase 25ug  G102030 Rhodamine Vector Labeling Kit NEW G10100K

100 ug  G102035 (for labeling 100 ug plasmid DNA)
Fluorescein/ Secreted Alkaline Phosp.  25ug  G102050 Fluorescein Vector Labeling Kit NEW G10200K

100 ug  G102055 (for labeling 100 ug plasmid DNA)
Biotin/b-Galactosidase 25ug  GI103010 Biotin Plasmid Labeling Kit NEW G10300K

100ug  GI103015

A. Fibroblasts transfected with

' pGeneGrip” Rhodamine/GFP vector:
1. Rhodamine labeled DNA
2. GFP expression

B. Electrophoresis of pGeneGrip”~
Rhodamine labeled fluorescent vector
Lanes: 1. B-gal, 2. GFP, 3. Blank

C. Plasmid expression with and without

Gene Therapy Systems

“lhe arl of ennovalion”

(for labeling 100 ug plasmid DNA)

To Order Call: 888-428-0558
Fax: 619-587-1499
10190 Telesis Court
San Diego, CA 92121, USA

For the complete product list
check out the GTS Website @
hitp//www.genetherapysystems.com
Circle No. 68 on Readers' Service Card

fluorescent label.

GTS International Distributors
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Japan,Rep of China, Korea
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Axon Lab AG +41 56 484 80 80
Taiwan

PROtech, Ltd. 886-2-23810844
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United Kingdom
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looking. Suddenly, a spill. Now
you're closer to your work than you
should be. This is no time for panic.
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know the protocol. You can trust

your training. But can you trust

your gloves?

First time.

Every time.

Trust Microflex.

MICR©FLEX
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For proven hand protection, see your Microflex distributor or call 1.800.876.6866. Code SCM 0998.
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word-processing software
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publications.”

SCIENCE, 3 July 1998

“INDISPENSABLE companion
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ONLINE SEARCH TOOL
® Access and search more than 100 remote
bibliographic databases such as MEDLINE
® and many university library catalogs from

within EndNote.

:..Bib’iographies Made E."sywI ® Transfer your results directly into your

EndNote database!

REFERENCE DATABASE

¢ Create an unlimited number of EndNote
databases.

e Store abstracts, keywords, and notes.

e Link to full-text articles on the Web.
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Background picture: Insuline, computer generated molecular model

When the going gets tough, wucenseo ror
MasterTaqg gets going

The Eppendorf MasterTaq Kits are designed to ensure
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improved yield and reliable PCR products. ishr 5 1 % =51 3 0§ 1

The TagMaster (5x PCR Enhancer) has been specially S<Tdz B8 fd &4 S<T82 88 &2 Rg
developed to improve the amplification of difficult L SR ) S Wt el S M T 2 8 4.6 8 7.8

templates by stabilizing the enzyme during the reaction
procedure. TagMaster improves the thermostability of
the Eppendorf Taqg DNA Polymerase and makes it less
sensitive to exogenous PCR-inhibiting contaminations.
Impure and GC-rich templates show increased yields
and reproducible results.

The Eppendorf MasterTaq Kit includes the TagMaster
(5x PCR Enhancer), Eppendorf Taqg DNA Polymerase,
Reaction Buffer (10x) and MgCl, Solution.

@ Fig.1: Amplification of a SSU rRNA gene @ Fig. 2: Amplification of a GAPDH specific
from total genomic algae DNA DNA fragment from genomic blood DNA
The Polymerase Chain Reaction (PCRY} is protected by patent. The patent is held by Hoffmann- PCR was performed from genomic algae PCR was performed from human genomic
La Roche. Products marked “licensed for PCR” are sold under licensing arrangements with using different Taq DNA Polymerases. Equal blood with different Tag DNA Polymerases.
F. Hoffmann-La Roche Ltd., Roche Molecular Systems, Inc. and The Perkin-Eimer Corporation. volumes of the PCR reactions were analyzed Equal volumes of the PCR reactions were
by gel electrophoresis. analyzed by gel electrophoresis.
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On the verge of another breakthrough in bioscience?

Need some serious assistance to match the hectic pace of
molecular biology protocols and experiments?

Get a new Assistant! The Molecular Biology Assistant
2000™ System. The next revolution in tailored solutions
from Perkin-Elmer. With crowded bench space, and chang-
ing work areas, this compact and innovative productivity
tool is ready —when and where you are. For instant help
computing concentration and amounts of biomolecules—
in the units needed for setup. For finding the volumes
needed for microplate or tube dilutions in a flash. For
quick ODz60 checks, finding concentrations of DNA and
protein solutions. For running quantitative colorimetric
analysis from stored standard curves.

Conversions are no problem...they are dynamic: picomoles,
ODU’s, and copy number all in context for the next step.

of The Perkin-Elmer Corporation.

Perkin-Elmer is a registered trademark and MBA 2000 is a trademark

Experienced and insightful assistance for designing and
using new oligos. Intuitive and truly fun to use? Finally!
With a bright color touch screen and graphical display.
And personalizable. Your specific absorbance-based
methods and curves are stored...with names you create...
on top level buttons in the folder you choose. Your local
currency, your local time/date convention, your style.

Even a time-stamped log of your day’s work for reference.
Job done.

To get this talented new Assistant started in your lab next week,
order one risk-free for 30 days by calling 1-877-MORE-MBA.
And visit www.perkin-elmer.com/mba2000 for a free T-shirt
offer and to see how much of the routine stuff it will do, so
you can do the cool stuff. Start planning that next discovery
experiment —now! Circle No. 66 For Liturature

Circle No. 65 For a Sales Call

Get MORE Connected.

The lines of advanced communication are OPEN. It's the Perkin-Elmer commitment to building relationships by sharing
information and solving problems together. So no matter how far-reaching your needs, our worldwide support and [FR )
service teams will take you where you need to go. Experience MORE of what PE can do for you. For the location
nearest you, or a complete listing of our worldwide offices, visit us at www.perkin-elmer.com. E-MAIL us at
info@perkin-elmer.com. Or, in the U.S,, call 1-800-762-4000 or fax 1-203-762-4228.

9001

~ERKIN ELMER

Look to us. And see more.






A Wide Variety of
Materials From One
Trusted Source

* Human, mouse and rat cDNA clones
(LM.A.G.E.*, TIGR and others)
ATCC is the exclusive distributor of
the entire TIGR collection.

« A validated set of approximately
1,000 cDNA clones known to
contain a full coding sequence

* Genomic clones from microbial
genomes sequenced by TIGR:
Archeoglobus fulgidus
Haemophilus influenzae (Rd),

(KW20), ATCC 51907
Helicobacter pylori
Methanococcus janaschii
Mycoplasma genitalium (G37),
ATCC 33530

* Genomic clones from
Saccharomyces cerevisiae

Turn To The Web For
Complete Information

TIGR Human Gene Index

http://www.tigr.org/tdb/hgi/hgi.html
Click on “Search the Index” and “reports.”
Enter an identifier. The report will display
the ATCC# of the clone(s) you need.

TIGR Microbial Database

http://www.tigr.org/tdb/mdb/mdb.htm|
Click on the link for any of TIGR’s
completed genomes. Clone links are
available from the results of any search.

ATCC Website
http://www.atcc.org

Circle No. 29 on Readers’ Service Card

dbEST National Center for
Biotechnology

Provides many tools to identify EST
clones.
http://www.ncbi.nim.nih.gov/
dbest/index.html
Note both the GenBank accession
number and the clone name/identifier
to place an order.
* Lennon, G., Auffray, C., Polymeropoulos, M., Soares,
M.B. 1996. The I.LM.A.G.E. Consortium: An Integrated

Molecular Analysis of Genomes and their Expression.
Genomics 33, 151-152.

10801 University Blvd., Manassas, VA 20110
Phone 800-638-6597 (U.S. & Canada)
Fax 703-365-2750

E-Mail  sales@atcc.org

ANMCC

Setting International Biological Standards Since 1925.
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Turn to Superior Advantages of Adenovirus,
with Takara's Novel AV Expression Vector Kit. °

Adenovirus Expression Vector Kit (Code # 6150; for 5 recombinants) f_'

o\
e L h,,.,,
’JI,“ n 10y

o

This kit employs a proprietary COS-TPC* Recombinant Adenovirus Mediated
method which provides up to a 500-fold [ Transduction and Expression of
Increase in Efficiencies of generating k- galact05|dase ina VAFsy sepor=-
recombinant adenovirus compared to § Tonte
conventional methods. Convenient and

Simple to use, adenovirus expression has

never been easier.

* Method Principle: Miyake, S. et al. (1996) Proc. Natl. Acad. Sci. USA
93, 1320
Application (Transgenesis): Tsukui, T. et al. (1996) Nature Biotech
14, 982

Confirmation of Recombinant Adenovirus
on Agarose Gel Electrophoresis.
Co-transfection of 293 cells with cosmid pAxCAiLacZ
and adenovirus DNA-TP complex generated 200 clones
of recombinant adenovirus. Six randomly selected
clones were subjected to DNA fragment analysis
through Cla | digestion. Lanes 1-5 show successful
generation of recombinant adenovirus vector.

d: NIH3T3

e: Jurkat

M: DNA size marker, C: cosmid pAxCAiLacZ

pA LacZ CAG promotor

—)

?1.0? 2.3 ?0.5;

Research Use Only. Not for use in diagnostic or therapeutic procec
The kit is covered by patents. Any commercial use, including discovery or devel
C.Gﬂmh‘r(‘m\ pmdm‘!&l requires licensing arrangements

h Korea DISTRIBUTORS
BOHAN (TaKaRa-Korea) Biomedical Inc. North & South Americas Taiwan Taiwan
CI‘) Phone: (02) 577-2002 Fax: (02) 577-3691 PanVera Corporation BIoWhlttaker Cold Spring Cheng Chin Trading
Europe Toll Free: 800-791-1400 Europe Biotechnology Co.,Ltd. Co.Ltd.
TAKARA SHUZO CO.LTD. TaKaRa Biomedical Europe S.A. Eax: 608-233-3007 Phone: +32(0)8732 1611 Phone: +886 2-695-9990 Phone: +886 2-331-3111
P T Y I T TR N e e . . -mail : info@panvera.com Fax: +32(0)8735 1967 Fax: +886 2-695-9963 Fax; +886 2-382-2197
BlOMED|CAL GROUP Phone: +33 141470114 Fax:+33147921880 \

P TSI YO e s Homepage: http://www.takara.co.jp/english/bio_e/ E-mail: bio-sm@takara.co.jp

e. The University
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The tool that can make a difference in your research...is at your fingertips
Science magazine has harnessed the power of the internet to bring you a comprehensive, highly versatile scientific
tool, Science Online. Filled with news, research, and hyperlinks o related data. Accessible and searchable in just
seconds. Helping you rise to the extraordinary academic and research challenges in the practice of science today.

Science Online. ..a dedicated research assistant on call for you—24 hours a day, seven days a week

« Same day delivery—full-text research articles on the day of publication. No waifing for snail mail delivery of
important information that could be “old news” by the fime it gets to you

« Daily news briefings—the fast-breaking news in ScienceNow provides you with daily facts and discoveries too
important to wait for the next week's issue

« Powerful search engine—lets you search through current as well as past issues when you need to investigate
deeper info a subject

» More than o magazine—email alerts, job postings and career advice, references and interjournal links, special
interest forums, and much more

Easy to navigate, Science Online gets you there fast. . .gefs you there first. . .and keeps you connected in ways
never before possible.

www.sciencemag.org...the one research tool no scientist should be without

Research Tool

Subscribe to Science Online today—via mail, fax, phone or online at www.aaas.org
. AAAS MEMBERS: [ YES! Please (] begin [ renew my access fo Science Online for just 12 a year.
(Offer good only for AAAS members.) Membership #
NON-MEMBERS: [ | want fo join AAAS and receive Science magazine (51 weekly issues) and
aceess to Science Online. | have checked my membership category below:
UsA EUROPE, ASIA, CANADA MEXICO/
PACIFIC & OTHER CARIBBEAN
Professional Member 18120 15210 []S186.41 O S175
Postdoctoral /Resident osy 15187 [15161.80 0O $152
Full-Time Student C1§92 15162 [15135.05 os127
(] Check enclosed (payable fo “AAAS”) for: ,
[] Charge my credit card: S [(JVisa [ MasterCord ] American Express
| CARD # EXP.
SIGNATURE
. NAME (PLEASE PRINT)
INSTITUTION
STREET ADDRESS
| Ty STATE IiP
EMAIL ADDRESS

| Rates valid until 12/31/98. $60 allocated to Science. $12 allocated to Science Online. Canadian rate includes GST # 125488122

| Please allow & weeks for receipt of first paper issue of Science.

- MAIL TO: AAAS, Membership Services, 1200 New York Avenue, NW, Washington, DC 20005 ;
FAX T0: 202-842-1065 OR CALL: 202-326-6417 SBXSM3
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-

AT EVERY TURN.

Get 3 centrifuges in 1 with the SORVALL®
SUPER T 21 Benchtop Superspeed.
Only the SORVALL® SUPER T 21 offers three

centrifuges in a single system to meet all your personal
centrifugation needs. It’s a benchtop superspeed with the
capacity, g-force and performance of a floor model; it’s a
refrigerated microcentrifuge; and it’s a high-capacity
lowspeed tabletop.

The SUPER T 21 accommodates an array of high-
performance rotors that allow you to spin a wide variety
of tubes, bottles and even microwell plates. Spin from low
speeds up to 21,000 rpm and in capacities up to 3 Liters.

Visit our web site at http:/fwww.sorvall.com

And not only is the SUPER T 21 simple to
operate, it has a compact, durable design. It will
fit easily on a benchtop right in your lab. These
features, combined with its overall versatility and
a capacity you'll never outgrow, make the SUPER T 21
the perfect personal centrifuge for both research and
clinical applications.

For more information about the SUPER T 21, call
1-800-522-SPIN. In Europe, call 44 (1438) 34 29 00 or
Fax to 44 (1438) 34 29 25. Or call your local SORVALL®

representative. S OR\/ ALLO

CEN INSST R AR U-LG B S

Y EeR]
SORVALL

The best centrifuges going around.
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Let’s use our XL10-Gold® strain to design a convenient
single-tube format with efficiencies for everyday cloning experiments!

Hte
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Introducing GIBCO BRL CONCERT Nucleic Acid Purification Systems.

Take transfection, cloning, sequencing, and PCR to an enhanced PCR Purification
level of performance with new GIBCO BRL" CONCERT™ Nucleic

) 3 : = Separate 80 bp to 20 kb PCR fragments from enzymes, primers,
Acid Purification Systems:

nucleotides, and other impurities with spin cartridges.

Plasmid Purification The CONCERT Nucleic Acid Purification Systems include buffers

« Use the new High Purity anion-exchange, gravity flow and protocols to ensure reliable, consistent results. These systems
columns to obtain transfection-grade plasmid DNA. work in concert with other GIBCO BRL brand products you know
« Use the Rapid silica-based spin cartridges to purify plasmid and trust.

DNA for cloning, sequencing, and other enzymatic reactions. Contact your local Life Technologies representative for additional

Cel Extraction product information.

* Purify 40 bp to 10 kb DNA fragments from TBE or TAE-
buffered agarose gels using spin cartridges or a loose resin
format.

U.S. Academic and Government Orders/TECH-LINE™: (800) 828-6686
U.S. Industrial Orders/TECH-LINE: (800) 874-4226

Internet Ordering: www.lifetech.com

LIFE@TECI—NOLOGIES..

m More Technical Information

.
24 www.lifetech.com Producer of GiBco BRL Products
U.S. Academic & Government Fax Orders: (800) 331-2286 U.S. Industrial Fax Orders: (800) 352-1468 These products are for laboratory research use only and are not intended for human
Latin America Orders: To Order/TECH-LINE: (301) 610-4027 « Fax: (301) 258-8238 or animal diagnostic, therapeutic, or other clinical uses, unless otherwise stated.

Canada Orders: To Order: (800) 263-6236 * TECH-LINE: (800) 757-8257 * Fax: (800) 387-1007 ©1998 Life Technologies, Inc. 98-30CRE
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YOUR RESEARCH

Get Power

and Sensitivity
Without PCR

Now you can detect low- or single-copy
targets using in situ hybridization, without
the need for in situ PCR. With NEN’s
powerful TSA™ technology, you'll get
spectacular sensitivity, excellent

resolution and low background. It's simple
to use with your choice of chromogenic or
fluorescent detection systems. Even multi-
analyte detection is easy using several of

the available TSA fluorophores.
TSA — flexible, simple and sensitive.

Add power to Your Research. To learn
more about TSA for ISH or immunohisto-
chemistry, call now or visit our website at

www.nenlifesci.com

World Headquarters:

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

European Headquarters:

NEN Life Science Products

B-1930 Zaventem

+322 7177924

: S © 1998 NEN™ Life Science Products, Inc.
Detection of integrated
HPV in SiHa cells B 754 is protected by US. patents 5,731,158;
(low copy/cell) = : )01; and 3,196,306 and foreign equivalents.
with TSA-Direct, 4 PCR is covered by patents owned by Roche Molecular
Cyanine 3 Tyramide. e s : Systems, Inc. and F. Hoffman-LaRoche, Ltd.
: Circle No. 40 on Readers’ Service Card
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Only 3 sets of PCR reactions are needed
to identify desired cDNA clones.

cDNAs as large as 10kb.

- No colony screening by DNA
Screen master plafe by PCR g .
and identify positive well(s). hybridization, no large scale plating of

wells and no lifting of filters are needed.

i‘ Human libraries now available: adult

brain, liver, skeletal muscle, fetal brain,

PBL, placenta, spleen, heart, testis, lung
Sc‘;"een TN PCR‘ and more; mouse libraries also available.
and identify positive well(s).

Libraries are ligated into a mammalian

expression vector with the CMV

promoter, so your clones are ready for

expression in tissue culture cells.

Full-length cONA clone in Final clones are NOT PCR products.

directional CMV expression vector.

T e e OriGene Technologies, Inc.

France, Clinisciences, 6 Taft Court, Suite 300

(tel) +33 1 42 53 14 53 (fax) +33 1 46 56 97 33 Rockville, Maryland 20850
Germany and Benelux Countries, Eurogentec,

(tel) +32 4 366 0150 (fax) +32 4 365 5103 To Ofdel’ Ca" 1_888‘267_4436
Italy, Shuttle S.R.L..

(tel) +39 02 61 27 621 (fax) +39 02 66 011 923 Phone: 301-340-3188
United Kingdom, Cambridge Bioscience, p

(tel) +44 (1223) 316855 (fax) +44 (1223) 360732 Circle No. 50 on Readers’ Service Card Fax: 301-340-9254
Spain +93 404 52 08, Sweden +46 08 30 60 10 e-mail: custsupport@origene.com
Switzerland +41 061 795 96 10
For all other countries, call 301 340 3188 Internet: http://www.origene.com




free radicals are attacking your vital proteins, lipids and DNA

Highly reactive free radicals are In the past studying these effects

continuously being produced

was limited by cumbersome

in your body. Normally there isa  analytical methods. Now you can
fine balance between the damage quantify free radicals, examine

done by these reactive oxygen

the damage they cause and mea-

and nitrogen species, and natural sure protective mechanisms using
defenses. An imbalance leads to ESA technologies. Join us in this

oxidative stress and disease.

Explore the Benefits of ESA Technology

ESA, Inc., 22 Alpha Road
Chelmsford, MA 01824-4171 USA
T: (978) 250-7000 F: (978) 250-7090

www.esainc.com

ESA Analytical Ltd., 14 Cromwell Mews Station Road
St Ives, Huntingdon, Cambridgeshire PE17 4HJ England
T: 01480 497327 F: 01480 496654
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exciting research—call ESA today.

Send for a free |
copy of our
handbook.



We offer the right candidate for the job.

Self-Starter: Performs multiple sequencing tasks — from sample denaturation
to base calling — with no user infervention

Highly Productive and Efficient: Offers system automation with time-proven
Beckman Coulter capillary electrophoresis technology in microplate format

Variable Capacity Sequencer: Sets up in 10 minutes for runs from 1 to 96 samples

Put the CEQ"™ 2000 from Beckman Coulter af the top of your interview list.
Call for an appointment today or visit our Web site at:

www.beckmancoulter.com/ceq20.

Worldwide Bioresearch Division Offices:

Africa, Middle East, Eastern Europe 2 ( 7 07  Australi 8446000 Austria (43) da (905) 819-1234 China
France (33) 1 43 01 70 00 Germany (49) ¢ 70-0 Hong Kong ) 2814 7431 Ttaly (3¢ apan (3-5352-2820 Mexi werlands (31) 297-230630 Sii
South Africa (27) 11-805-2014/5 Spain (34) 1358 (051 Sweden (46) 898-5320 Switzer} 994 07 46 Taiwan (¢ : UK. () 1494 441181
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__—pronto———

fo the Clin fr yr
Candidafe Cancer Drug

like ms?’egghlening
~——ickityrsptit——__ is via MetaMouse®

] I « Small molecule, protein & gene drug evaluation/development.
There s on y one = The only clinically relevant mouse model of cancer.
= * Same-organ human tumor transplantation to nudes or SCIDs.
way to say ItIll » Evaluate real human fumors for response.
* Metastasis/Anglogenesis/Apoptosis/Growth/Invasion.

Now order FREE product literature « Confract drug evaluation on all fumor models available or ship.

. : : b
instantly on the Internet with Science’s Eiengiet MRS gy emakopaend I

Literature Library_ If you’re looking for An, Z. et al. Clinical and Experimental Metastasis, 15, 184-195, 1997.
An, Z et al. Anticancer Research, 16, 2546-2552, 1996.
the latest catalogs, product brochures, or Wang, X. ef al. Cancer Research, 54, 4726-28 1994,
. . . , . Holzman, D. Journal of the National Cancer Institute 88, 396-397, 1996.
technical application sheets, you’ll find Hoffman, R., J. Callular biochem, 56, 14, 1994,

*The gold standard § in cancer drug discovery/development
US Potient 5,491,284 and 5,569,612

them all here. Best of all, you can request _
information directly from the world’s ®
leading life science suppliers with the
Literature Library’s e-mail order form.
-

** Science’s

* Literature Library Tehmns - e

www.scienceonline.org
Click on E-Marketplace.

Circle No. 15 on Readers’ Service Card

jologicals Available from
ational Cancer Institute

The repository of the Biological Resources Branch, NCI,
announces the availability of recombinant human cytokines
and monoclonal antibodies against mouse and human antigens.

Human Cytokines Available: IL- 1, IL-1f, IL-2, aliquoted in 100 pg
amounts (>10°8 units), are available to researchers with peer-reviewed
support only (manufacturers' restrictions prohibit distribution of these
materials to for-profit institutions or commercial establishments).
Monoclonal Antibodies Available: HeFi-1 (anti-human CD30), B72.3 (anti-human TAG-72), R24 (anti-GD3),
and 3ZD (anti-human IL-1B), 11B.11 (anti-murine IL-4) are available to peer-reviewed investigators, for-profit
institutions or commercial establishments.
Use of these materials is limited solely to in vivo and in vitro basic research studies and is not intended
for human use. To obtain these materials, investigators should send requests to:

Dr. Craig W. Reynolds, Biological Resources Branch, NCI-FCRDC
Building 1052, Room 253, Frederick, 21702-1201
FAX: 301-846-5429, e-mail: reynoldsc@mail.nciferf.gov
http://www.ncifcrf.gov/FCRDC/BRB/

All requests should be accompanied by:
(1) A brief paragraph outlining the purpose for which materials are to be used,
(2) the amount desired, (3) description of investigator's peer-reviewed support.
Recipients will be required to sign a Materials Transfer Agreement and to pay
shipping and handling costs. Please allow 4 to 6 weeks for delivery.

NATIONAL CANCER INSTITUTE-FREDERICE
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CINE STER CHOISIER

Among all living things, the human body is blessed with particularly sophisticated—but
virtually mysterious—mechanisms. Unlocking these enigmas is an extraordinary task but
an imperative one, for it could lead to the discovery of revolu-
tionary new drugs. At Takeda, E e our team of dedicated research

experts is progressing ever closer toward such discoveries.

TAKEDA

Takeda Chemical Industries, Ltd.

Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 540-8645, Japan
Tokyo Head Office: 12-10, Nihonbashi 2-chome, Chuo-ku, Tokyo 103-8668, Japan
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