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HUMAN BEGINNINGS

The genus Homo, which includes modern
humans, seems to have arisen about 2
million years ago, although its origins and
the number of species (and which species)
included in Homo have been debated.
Wood and Collard (p. 65) review the sta-
tus of Homo and conclude that two
species previously assigned to the genus,
Homo habilis and Homo rudolfensis, do
not belong.

A SUPERRADIANT
COLLISION

Gamma-ray bursts quickly release an
enormous amount of energy, yet the
source of this energy remains elusive. Van
Putten (p. 115) offers a model involving
the coalescence of a neutron star with a
black hole that provides such energetic
bursts. As the neutron star approaches the
massive black hole, its orbit may be circu-
larized and the tidally disrupted star may
form a torus of debris with a remnant
magnetic field around the black hole. Then
the newly formed magnetosphere and the
horizon of the black hole can work to-
gether to create a resonant waveguide of
the plasma waves leading to the forma-
tion of a bubble in this cavity that bursts
when it becomes unstable. Hence, the su-
perradiance of the plasma waves initiated
by the turbulent torus provides a viable
explanation for gamma-ray bursts.

CORAL REEF

PERIL
What effect will increasing atmospheric
CO, concentrations have on marine
ecosystems? Kleypas et al. (p. 118) pre-
dict a severe negative impact on coral
reefs: An increase in dissolved CO, con-
centration in seawater will enhance the
solubilization of calcium carbonate, de-
creasing the saturation state of arago-
nate and therefore reducing calcification.
The authors predict that between prein-
dustrial times and the middle of the next
century there will have been a drop in
reef calcification of 14 to 30%.

SHIFTING BOUNDARIES
Seismic data reveal a complicated bound-
ary between Earth’s core and mantle.
Some parts of the boundary layer may be
molten; the nature of the boundary varies
laterally. Most studies have examined
either compressional or shear waves.
Wysession et al. (p. 120) analyzed both
wave types to infer that part of the
boundary layer beneath the mid-Pacific

Ocean is anisotropic. These observations
imply that the layer is flowing there or
may be recording a relic fabric.

SMOOTHING THE WAY
The growth of thick, atomically flat
single-crystal films on a single-crystal
substrate usually requires ultrahigh
vacuum conditions. Electrochemical
deposition, although far simpler,
tends to form rough or polycrystalline

films or is limited to thicknesses
of ~10 monolayers. Sieradski et al.
(p. 138) show that flat, thick epitaxial
films (~250 monolayers) of silver can
be deposited on gold if a mediator
such as lead or copper is periodically
co-deposited and stripped from the
surface. The mediator helps nucleate
the growth of two-dimensional is-
lands of silver that promote smooth
layer-by-layer growth.

TRANSPORTING ROCK
Subduction during continental collision
can bury rocks to great depths, but it can
also bring deeply buried rocks to the sur-
face. Erosion and faulting have brought
rocks in several mountains to the surface
from depths of 100 kilometers or more.
Bozhilov et al. (p. 128; see the news story
by Kerr) describe the presence of clinoen-
statite in material from the Alpe Arami
peridotite in the Swiss Alps, rock that, pre-
viously and controversially, has been pro-
posed to have been exposed from depths
of several hundred kilometers. The authors
suggest that the clinoenstatite exsolved
from another mineral, diopside, at depths
greater than 250 kilometers.

MESOSCOPIC MAGNETIC
MOLECULAR CLUSTERS
When a magnetic particle is reduced to
the extent where its quantum wave func-
tion is comparable to its physical dimen-

sions, interference effects for the spin sys-
tem can be observed similar to those
found for electronic charges in quantum
dots. Wernsdorfer and Sessoli (p. 133)
used highly sensitive detectors to record
transitions in the magnetization of single
crystals of magnetic clusters that could
occur between two stable states only
through quantum-mechanical tunneling.
The two tunneling paths that the spin
states can take interfere, thus providing
direct observation for the quantum spin
phase in a magnetic system.

SPECTRA OF A MOLECULAR
SCRAMBLE

Protonated methane, CH:*, has been
known to form under certain plasma con-
ditions, but it has been difficult to study
both experimentally and theoretically.
Calculations indicate that several struc-
tures have nearly the same ground-state
energy, and thus the molecule can be
viewed as having well-defined C—H bond
distances but no well-defined angles be-
tween the bonds. Despite this highly flux-
ional character, White et al. (p. 135; see
the Perspective by Marx and Parrinello)
show that CHs* has a well-defined C-H
stretching band. Tuning of the preparation
conditions and elimination of related hy-
drocarbon species lines were needed to
identify CHs*, and further theoretical
work will be needed before an actual as-
signment of lines can be made.

LOCALIZING LIGHT

Materials are generally weakly absorbing
to light at frequencies less than their elec-
tronic band gap, and making a material
porous should make it even more trans-
parent at such frequencies. Schuurmans et
al. (p. 141) report that macroporous galli-
um phosphide actually becomes less
transparent and scatters more light as it is
made more porous. This increased scatter-
ing is analogous to that found in electron-
ic systems where charged carriers are
scattered from defects and are said to be
“Anderson localized” when the density of
defects is sufficiently high. Under condi-
tions of extreme disorder, the scattering
of the light increases until the propaga-
tion ceases to be diffusive and instead
adopts a tunneling mode of transport.
However, the optical systems are much
simpler, in that, unlike charged electrons,
photons do not interact with each other.
These results give theorists an ideal sys-
tem in which to model their predictions
of light scattering in disordered materials.

CONTINUED ON PAGE 11
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PCR Product Size (kb)

Cloning Efficiency
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PCR products amplified using Expand™ polymerase were
TOPO™ Cloned into pCR*-XL-TOPO. Cloning efficiency equals
the percent of colonies analyzed which contain an insert

Efficient Cloning. pCR™XL-TOPO contains
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selection of recombinant colonies. This
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religation. Only cells that contain vector
with insert will grow. That's efficient.
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ground colonies and get great results

with minimal effort.
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NEW TRICKS FROM AN
OLD ENZYME

Aminoacyl-transfer RNA (tRNA) synthe-
tases link amino acids to the appropriate
tRNAs during protein synthesis and play
a fundamental role in translational fideli-
ty. Wakasugi and Schimmel (p. 147; see
the Perspective by Weiner and Maizels)
report that human tyrosyl-tRNA syn-
thetase (TyrRS) harbors two cytokine ac-
tivities that are unmasked when the na-
tive enzyme is proteolytically cleaved.
Recombinant forms of a carboxyl-termi-
nal TyrRS fragment induced chemotaxis
of leukocytes and monocytes, and an
amino-terminal fragment had properties
in common with interleukin-8. Native
TyrRS was secreted by apoptotic cells in
culture and processed into fragments
similar in size to the biologically active
fragments. The authors hypothesize that
TyrRS cleavage may be important in
apoptosis, leading both to arrest of pro-
tein synthesis and recruitment of cells
that engulf apoptotic cell debris.

TURNING OUT A NEW LEAF
Although maize may not much resemble a
snapdragon, it seems that the molecules
that initiate and direct the pattern of
their leaves and floral organs are quite
similar. Timmermans et al. (p. 151) and
Tsiantis et al. (p. 154) have both cloned
the rough sheath2 (rs2) gene from maize
and show that it resembles another gene,
phan, known from snapdragon. The two
genes are similar in sequence and con-
tain features typical of transcription fac-
tors; mutations in both generate distur-
bances in leaf development. The compar-
ison supports intriguing insights into the
cascade of regulatory controls, suggest-
ing that the rs2 gene controls, perhaps
epigenetically, the knox-type genes that
also direct leaf formation.

TUMOR CONTROL
To prevent cancer, an organism will induce
the death of cells that are going awry. To
determine how p53 is involved in the
death of tumor cells, Soengas et al. (p.
156) used a system in which cells express
the oncogene Myc and die in response to
conditions that simulate those in tumors
(hypoxia, lack of growth factors, or growth
in suspension). This p53-dependent cell
death was meditated by the apoptosis
regulator Apaf-1 and the apoptosis pro-
tease caspase-9. Tumors that did not ex-
press one or the other of these apoptosis
effectors had enhanced tumorigenicity.

Thus, interference with the effectors of
apoptosis can contribute to transforma-
tion and tumor development.

BONE MARROW STEM CELLS

Stem cells by definition will self-perpetu-
ate but also differentiate along specific
lineages to generate fully mature cells.
In adults, hematopoietic stem cells are
found in greatest number in the bone
marrow. Pittenger et al. (p. 143) now re-
port that a mesenchymal stem cell can
be isolated from human bone marrow
that differentiates into adipocytes, chon-
drocytes, or osteocytes, depending on the
in vitro culture conditions. Thus, bone
marrow may be a cornucopia of stem
cells for many lineages.

TRANSCRIPTIONAL INFIDELITY

In acting as a template for the synthesis
of messenger RNA (mRNA), it is impor-
tant that the DNA code be transcribed
faithfully. Chemicals and ionizing radia-
tion can damage DNA by deaminating
the DNA base cytosine to produce uracil.
During transcription, RNA polymerase
would place guanine opposite cytosine,
but when the DNA template contains a
deaminated cytosine (uracil), an adenine
would be inserted. Viswanathan et al. (p.
159; see the Perspective by Bridges) now
show that such transcriptional mutagen-
esis occurs in vivo in nondividing cells,
with translation of a mutated mRNA
yielding a protein of altered function.
Due to the accumulation of DNA damage
over time, transcriptional mutagenesis
may be involved in diminishing cellular
function with increasing age.

IMAGINE THAT

Functional brain imaging has made it pos-
sible to observe which areas of the brain
become active when a subject receives
sensory input, executes a motor behav-
ior, or thinks. For example, previous work
revealed activation in the primary visual
cortex during imagery even in the
absence of any visual input. What has
been unclear is whether activity in this
first stage of visual processing was re-
quired for imagery or was merely a re-
flection of imagery-producing activity at
later stages of the processing pathway.
Kosslyn et al. (p. 167; see the news story
by Barinaga) used transcranial magnetic
stimulation to scramble the processing
within visual cortex and find that
imagery is impaired, arguing in favor of
a requirement.
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Announcing chemdex.com
The Faster, Easier Way to Purchase

Biological and Chemical Reagents.

Spend less time searching for reagents and more time
pursuing your research. When you purchase your
reagents through chemdex.com, you get:

¢ The world’s largest source of biological and chemical
reagents for life science research

¢ Ordering with the click of a mouse—in a secure
environment

¢ The suppliers you know—and trust

¢ A powerful, precision search engine to quickly
- find what you need

Purchase your reagents faster. Easier. ONLINE.
At www.chemdex.com.

4

chemdex.com
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Discover more.

Chemdex Corporation ¢ 3950 Fabian Way, Palo Alto, CA 94303 ¢ 650-813-0300
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Plate: Image of NIH 3T3 transfected with green
fluorescent protein (GFP) plasmid. Background:
CHO-K1 transfected with f-gal plasmid.
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Finally, a transfection reagent that makes you smile, every time!

Introducing GenePORTER™  reagent,  which
incorporates  direct hydrophilic

conjugation (DHC) technology,” is the

GenePORTER"
. + latest innovation from the lab of Dr.
Transfection Rqueni Philip Felgner. inventor of lipofection.

In a variety of cell lines, GenePORTER reagent consistently delivers higher
levels of transfection than any other commercially available product. This
robust reagent performs in a wide range of conditions, including different ratios
of plasmid and reagent. GenePORTER reagent is easy to use and does not
require enhancers or special handling of cells, saving time. cost, and reagents.
Order GenePORTER reagent today. The results will make you smile.

GenePORTER

Transfection Reagent

75 reactions (0.75 ml) = T201007

150 reactions (1.5 ml) « T201015
750 reactions (5 x 1.5 ml) « T201075

To Order: 888-428-0558
Fax: 619-623-9494
10190 Telesis Court, San Diego, CA 92121, USA

Check out the Gene Therapy Systems web site @
http://www.genetherapysystems.com
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The B-gal expression plasmid was delivered into cells using
GenePORTER or competitor's transfection reagents. Each
manufacturers protocol was followed. A colorimetric assay was
used to measure [-gal expression 48 hours after transfection.

New High Expression Vectors

QWiZ'W Expression Vectors
Call for a brochure or visit our web page
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Gene Therapy Systems International Distributors
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BiOzym GmbH +49 5152-9020 Italy + Duotech 39 02 331 066 30 Japan *
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Flow Cytometry
Immunoblotting
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offering of cell biology reagents for the .
¢ BY eSS : Immunoprecipitation
research community.

\s Becton Dickinson companies, we remain committed to providing innovative and Antibodies

quality reagents and service for researchers worldwide. Custom Services
Peptides
Kits

Panels

o place an order for both Transduction Laboratories and PharMingen products, please call
1-800-848-6227 in the United States. Outside of the U.S., please contact your local Becton
Dickinson/PharMingen representative for further information Screening Services

Transduction Laboratories
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Mini-Prep 24
for Automated Plasrmd 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
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 Fast - up to 24 preps per hour,
of culture. saving you time.

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. M Affﬂ ”” [{{,

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

www.macconnell.com

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.
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_The Power to Understand

g Pyk2 & FAK Activation
- Phosphorylation State-Specific
Antibodies wm BlOSOUTCE

Pyk2 [py*7] [py*””] [py>®], [pY#®1]
FAK [py*) [pv”) [pypy™®s"")
(V28] [py*]
Sampler packs available!
- Pre-adsorbed against non-phosphopeptide
- Affinity Purified with target phosphopeptide

» Qualified in multiple cell lines

Pyk2 amino acid numbering scheme is based on Human, Mouse and Frog
isoforms. FAK amino acid numbering scheme is based on Human isoforms.

Also Available:
™ PKB/AKT [psa73)* Jak1 [pYpY1033/1034]
‘,‘e\"‘ ERKS [pTpY2187220]* Jak2 [pYpY1007/1008]
Syndecan-4 [psi76] P53 [ps20], [ps392]

Cannabinoid CB1 [ps316] c-Raf [ps259] [ps621]
GSK3p [pS9]. [py216] Stat1 [py7o1], [pS727]
IRS1 [pséi2] Stat3 [ps727] [py705)

*please inquire for availability.

Visit www.biosource.com for a full product listing and application tips
Show Me!

) PDGF| - + - 4+ PDGF[ — + - + PDGF [— +
The Western blots show Pyk2 [pY#%?], Pyk2 [pY®8], = :
FAK [pY*77], FAK [pY®%%] and PKB/AKT [pS*7] phos- Pyk2-3-1 Fﬂ ; gy " . ﬁ Ko
phorylation in NIH-3T3 cells after PDGF stimulation. ! ﬁ (
An equal amount of protein was loaded in all lanes. ﬂ ! ' R L PKB/AKT->1 I
Lysates were prepared from NIH-3T3 cells that 202 1 377 025 273
were serum starved for 2 hours and then stimulated py¥ PY“ pY PY” pS
with 50 ng/mL PDGF at 37°C for 20 minutes. - - = — w—t

{‘ @sou RCE @ u’@ For research use only.
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BioSource Europe S.A. Tel: +32-67 88 99 00 » BioSource Deutschland GmbH Tel: +49-2102 742 7600 * BioSource Netherlands B.V. Tel: +31-76-501 4824
AUSTRALIA +61 7 3352 6100 » AUSTRIA +431801 25 256 » CANADA 514 733-1900 » CHILE 56 2 209 6770 » DENMARK +45.86/10.10.55 » EGYPT +202/348.0997
FINLAND +358/3 682 2758 = FRANCE +33.1/42.53.14.53 » GREECE +30 1 52 81 900 » HUNGARY +42(/5.745.736 » INDIA +91/80 646 820 » ISRAEL +972/3.934:99 22 » [TALY. +39 02.26 28 91
JAPAN +81 3 5645 2751 » MEXICO +525/319 3463 « NEW ZEALAND +64.9/573.0770 » NORWAY +47/22 200 137 « POLAND +48.22/779.8350 » SOUTH AFRICA +27.11/793.6790 » SPAIN +34 3 435 36 01
SWEDEN +46,6/625.1850 = SWITZERLAND +041/420.96.36 » TAWAN 886 2 2695 9990 » TURKEY +90{312) 342 4130 « UNITED KINGDOM +44.1/923 241 515

Circle No. 31 on Readers' Service Card



STATT]

STATISTICA (automatically configures itself for Windows 98/NT) = A complete data
analysis system with thousands of graphs integrated with all procedures = DDE, OLE
client/server, customizable AutoTask toolbars = The largest selection of statistics and graphs
in a single system; comprehensive implementations of: Exploratory techniques; multi-way
tables/banners; nonparametrics; distribution fitting; regression; general nonlinear estima-
tion; logit/probit; general ANCOVA/MANCOVA; GLM and Generalized LM; partial least squares
analysis; variance components; discriminant; log-linear; correspondence; cluster, confirma-
tory/exploratory factor analysis; multidimensional scaling; classification trees; canonical cor-
relation; item analysis/reliability; survival analysis; time series modeling/forecasting; structur-
al equation modeling, Monte Carlo simulations; and much more = On-line comprehensive
introductions/overviews, over 3 hours of multimedia step-by-step examples = Stats Advisor
expert system = Workbooks with AutoOpen documents = Extensive data management facili-
ties (fast spreadsheet of unlimited capacity with formulas, Drag-and-Drop, AutoFill, Auto-
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard support, DDE links,
hot links to graphs, relational merge, data verification/cleaning) » Powerful STATISTICA
BASIC language (professional development environment) with matrix operations, full graph-
ics support, and interface to external programs = Batch command language, editable
macros, “turn-key" automation = Open Architecture: custom-designed procedures can be
added to toolbars = All output displayed in Scrollsheets™ (customizable, presentation-quality
tables with instant 2D/3D/multiple graphs) or word processor-style (unlimited) editor with
text and graphs = Extremely large analysis designs (e.g., correlations up to 32,000x32,000) =
Megafile Manager with up to 32,000 variables (8 Mb) per record = Unlimited file size;
extended/quadruple precision; unmatched speed = Exchanges data/graphs with other appli-
cations via DDE, OLE, or extensive file import/export facilities (including ODBC access to vir-
tually all databases and mainframe files) = Internet/HTML support = Hundreds of types of
graphs = Facilities to custom-design new graph types and add them to menus or toolbars =
Advanced drawing tools (e.g., editing of complex objects in 32x zoom mode), compound
OLE documents, Multiple-Graph AutoLayout Wizard, page layout control; unmatched speed
of graph redraw = Interactive rotation, perspective and cross-sections of 3D displays = Large
selection of tools for graphical exploration: animated brushing, fitting/smoothing, spectral
planes, projections, layered compressions = Price $1095

Quick STATISTICA = A subset of STATISTICA; a selection of basic statistics and
the full graphics capabilities of STATISTICA = Price $495

STATISTICA Neural Networks (interfaces with but does not require S74-
TISTICA) = The most comprehensive and user friendly NN application on the market =
Unique Intelligent Problem Solver (IPS) network wizard = Endless array of statistics, charting | B - ‘ —
options, network architectures and training algorithms = Price $795 -k Tl | o — T |
STATISTICA Power Analysis (interfaces with but does not require STATIS- B = =l |
TICA) = A comprehensive, extremely precise, and user-friendly research tool for analyzing all
aspects of statistical power and sample size calculation = Price $495

STATISTICA Industrial/SPC Solutions = A comprehensive selection of
the most flexible, customizable tools for quality control and improvement applications (IS0
9000), including extensive implementations of: » Quality Control Charts Price $695 =
Process Analysis* Price $495 » Design of Experiments* Price $495

*These add-on products require STATISTICA, Quick STATISTICA, or QC Charts.

STATISTICA/Macintosh = Quick version also available = Price $695

STATISTICA Enterprise Versions: SEWSS (SPC) and
SENS = Data warehouse integration, extensive groupware functionality.

Overseas prices 25% higher. Domestic sh/h $12; 30-day money back guarantee.

STATISTICA has received the highest iy
rating in EVERY comparative review of L lll2
statistics software in which it was

featured, since its first release in 1993.
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Interactive WEB site:

I Y = »f
i St at s Oft www.statsoft.com

2300 East 14th Street * Tulsa, OK 74104 « USA » (918) 749-1119 « Fax: |
StatSoft GmbH (Hamburg, Germany), ph: +49-40-468866-0, fax: +49-40-468866-77 g
StatSoft Polska Sp. z o.0. (Krakow, Poland), ph: +48-0601-414151, fax: +48-012-4225100
StatSoft Pacific Pty Ltd. (Melbourne, Australia), ph: +613-9521-4833, fax: +613-9521-42f
StatSoft Brazil Ltda. (Sao Paulo, Brazil), ph; +55-11-441-4870, fax: +55-11-4227-4293
StatSoft Scandinavia AB (Uppsala, Sweden), ph: +46-18-21-00-45, fax: +46-18-21-00-39
StatSoft Benelux (Groningen, Netherlands), ph: +31-50-526-7310, fax: +31-50-527-7665
StatSoft Portugal Lda. (Alges, Portugal), ph: +35-01-411-2580, fax: +35-01-411-2580
StatSoft Southern Africa (Pty) Ltd. (Midrand, S. Africa), ph: +27-11-651-5311, fax: +27.

STATISTICA and SSoft are Irademars of StatSofl, inc.
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Now, Accelerate Complete
Sequencing of cDNA and
Genomic Clones Without

... It’s EZ Wiith EPICENTRE’s
EZ:TN" Insertion System!

Here’s How 1t Works.
In Vitro

Simply incubate your target DNA in any vector with
an EZ:=TN Transposon and the EZ:TN Transposase
provided in the kit for 1-2 h.Then stop the reaction,
transform competent E. coli cells with an aliquot of
the reaction mixture, and plate on media that select
for the vector containing the target DNA and for
the antibiotic resistance encoded by the EZ:TN
Transposon used. A single reaction will generate

a population of up to millions of DNA sequencing
template clones, each with a randomly-inserted
EZ:TN Transposon.Then, rapidly determine the
complete sequence of the target by using the

Target
Clone +

Transposon

|
EZ TN Transposase

Representative

Insertion Clone

primers in the kit to sequence bidirectionally from
the primer-binding sites on the EZ::TN Transposon.

Outside of the U.S. contact the distributor in your country, or call 608-258-3080 or fax 608-258-3088. ARGENTIMA/URUGUAY: 54-1-822-6164, AusTRALIA: (02)9540-2055,
AustRia: 0222-74040-190,BeneLux; 045-532-7755, BRaziL: 021-592-6642, Canapa: 800-661-6431, Finuawo: 3-6822-758, FrANCE: 1-30-46-39-00, Germany: 5152-9020,
Howg Kowe/Crima: 852-2-896-6283, Inow: 0091-11-463-6224 or 91-11-686-8795, IsraeL: 02-5335599, hiary: 02-891391, Japan: 03-3545-5720 or 06-441-5103,

Koea: 82-2-924-8697, Mexco: 8-371-60-50, New Zeano: 9-443-1284, Pouano: 48-58-3457646, Singapore: 779-3388, South Arrica: 011-792-3428, Sea: 34-3-4502601,
Swepen; 46-8-625-18-50, SwirzerLANo: 056-624-0100, Tawan: 886-2-932-1528, TuKer: 312-435-0775, Unmeo Kingoom: 1223-366500

EZ:TN Insertion Kits and related products are covered by patents issued and pending in the USA and other countries. Purchase of these products is accompanied by a
limited non-exclusive license for the purchaser to use the purchased product(s) solely for life science research. No license for any other field of use or immunity under
any patent covering any other use is either granted or implied by the sale of the product. Information on licenses to use a product for uses other than life science
research may be obtained by contacting the Intellectual Property Manager at Epicentre Technologies. EZ::TN, TN-MAX, Transposome and Transposomics are
trademarks of Epicentre Technologies. Copyright Epicentre Technologies, 1999.

The EZ:TN Insertion System:

~Yields More Insertions Than Any Other
System - About 108 Per ug With A 6-Kb
Ptasmid Target. A single standard reaction
generates more than enough insertion clones
for complete sequencing, even with large target
sizes or limited quantities of target DNA. No
CsCl purification of target DNA is needed.

- Generates Insertions That Are More
Random Than Other Systems. This permits
you to close all sequencing gaps.

— Uses The Simple Cloned Single-
Polypeptide EZ::TN Transposase and
Simple EZ::TN Transposons. The only
requirement for EZ:TN Transposon DNA

is that it be flanked by specific |19-basepair
sequences recognized by the EZ::TN Transposase.
Other systems require a complicated
transposase enzyme consisting of multiple
polypeptides and transposons with larger
recognition sequences.A simple system means
better results and fewer problems.You can use
an EZ:TN Transposon provided in the kit,
design a custom transposon, or choose from

a growing variety of EZ:TN Transposons with
different drug-resistance markers and other
features available from Epicentre.

= Has Many Uses Besides Sequencing.
The unique properties of the EZ:TN Insertion
System enable experiments using artificial
transposons with different selectable or
screenable markers, priming sites, promoter
regions, or a variety of structural genes,
control elements, or other sequences.

You can also use artificial transposons to
generate mutations or gene “knockouts”.

To learn more about the EZ::TN
INSERTION SYSTEM, contact
EPICENTRE or visit our WEBSITE at:
www.epicentre.com/transposomics.htm

CALL ABOUT
A LIMITED-TIME
INTRODUCTORY PRICE!

EPICENTRE

v
-.when you need to be sure of the quality

800-284-8474 ...,
tel:608-258-3080
fax:608-258-3088

www.epicentre.com
techhelp@epicentre.com
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Molecular Beacons

Real-time PCR' Quantitation,
Allelic Discrimination,
and In Situ Visualization

Research Genetics is proud to be a licensed distributor of molecular beacons. These single-
stranded oligonucleotides contain both a fluorescent dye and quencher dye on their 5' and 3' ends,
respectively. Molecular beacons are designed to include a hairpin stem structure so that when they
are not bound to the target, the fluorophore is quenched by the 3' DABCYL quencher via energy
transfer and no fluorescence occurs. However, if target is present, the complementary loop of the
molecular beacon forms a stronger bond with the target than the stem and a conformational change
occurs forcing the stem apart and resulting in fluorescence.!

Molecular beacons have proven to be valuable tools for many different applications including
real-time quantitation assays,? allelic discrimination,?#5 and in situ visualization of mRNA in living
cells.6.7

Research Genetics offers custom synthesis of molecular beacons. A 25:1 signal to
background ratio is guaranteed, and all orders include a reverse complement and thermal
denaturation profile. For more details, including probe design suggestions, please e-mail

pbonner @resgen.com. Circle No. 29 on Readers' Service Card

Tube 1 contains molecular beacon only. Molecular Beacon Prici

Tube 2 contains molecular beacon and Includes 25:1 signal to background ratio,
5-fold of its reverse complement. reverse complement and denaturation profile.

0.2 uM Synthesis Price
5' FAM. TET $2.00/base + $435.00

Ref: 5' Rhodamine or TAMRA $2.00/base + $500.00
Tyagi. S. and Kramer. FR. (1996) Nature Biotech. 14, 303-8.

Tyagi, S.. Bratu. D. and Kramer, ER. (1998) Nature Biotech. 16, 49-53. x
Kostrikis, L.G. et al (1998) Science 279, 1228-9. 1.0 uM Synthesis Price

Piatek, A. et al (1998) Nature Biotech. 16, 359-63. "

Marras, et al (1999) Genetic Analysis 14, 151-156. 5' FAM' TET $3.00/base + $500.00
Matsuo, T. (1998) Biochimica et Biophysica Acta 1379, 178-184. 5' Rhodamine or TAMRA $3.00/base + $575.00
Sokol, D. et al (September 1998) Proc. Natl. Acad. Sci. USA Vol 95,

11538-11543,

TThe Polymerase Chain Reaction (PCR) process is covered by patents owned by Roche Molecular
Systems, Inc. and F. Hoffman-La Roche Ltd. Use of the PCR process requires a license. A license for research use may be obtained by purchase and use of authorized reagents and
authorized thermocyclers, or by otherwise negotiating a research license with Perkin-Elmer.

* Molecular Beacons are distinct from the Beacon™ technology, which is a registered trademark of Pan Vera Corporation, Madison, WI.

i G S el Dl e

Research Genetics
Accelerating Discovery
2130 Memorial Pkwy, SW « Huntsville, AL * 35801
U.S. or Canada 800-533-4363 Worldwide 256-533-4363
U.K. 0-800-89-1393 FAX 256-536-9016
http://www.resgen.com



MACSMagnetic

Cell Sorting

- leading the way in
tumor cell isolation

spnfl“ve and
detection
ched carcinon

1eral blood of
patient.

MACS isolated CD138* plasma
cells from bone marrow stained
for intracellular kappa light
chain antibody.

HodmwnwaHd
Sternber g cells
highly efficient
enrichment

CD30* Hodgkin/Reed-Sternberg
cells isolated from a lymph node.
rtesy of J. Irsch, Cologne,

Germany: USA:
Friedrich-Ebert-Strale 68
51429 Bergisch Gladbach UK:

: 800 FOR MACS
530 888 - 8925
: 01483 799800
01483 799811
: 015698 16 16
0156981617

Phone: +49-2204-8306-0 France:
FAX: +49-2204-85197

WWW. yibio

Miltenyi Biotec

Circle No. 43 on Readers’ Service Card

1 2095 Digital Camera System
The Best Value in
pixera Digital Photo Microscopy!

Enhanced Sensitivity
Versatile Applications

/ Exceﬂenf lmage Quality

( WWW plxera (OITI \

1-888-4-PIXERA

Metastatic
Models

[N N N NN 0000 OOOIOOIOIOOOONONOOOODS
«» The most direct route to the clinic for your candidate cancer drug
is via MetaMouse®.

« Small molecule, protein & gene drug evaluation/development.

» Orthotopic (same-organ) human tumor transplantation to nudes or SCIDs.
«» Evaluate real human tumors for response—all tumor types available.

+ Metastasis/Angiogenesis/Apoptosis/Growth/Invasion.

« Confract drug evaluation on all tumor models available, or ship.

Wang. X. ef al. Cancer Research, 54, 4726-28 1994

Holzman, D. Journal of the National Cancer Institute 88, 396-397, 1996.
Chishima, T. et al. Cancer Research, 57, 2042-2047, 1997

Yang. M. ef. al. Cancer Research, 58, 4217-4221, 1998

An, Z et al. Clinical and Experimental Metastasis, 15, 184-195, 1997,
Hoffman, R., J. Cellular biochem, 56, 1-4, 1994.

METAMoﬁSE

The realistic modelsf§l for cancer drug discovery/development
EU Patent 0437488 JP Patent 2664261 US Patent 5,491,284 and 5,569,812

Tel%am g e 545 Farco) 16405« Nl o

wnmmm

7911 Oﬂmw m;g o
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Pump Up yvour

Gene Expression

Western Blot of a PAGE Gel

Codon Native MW
Optimized Gene standards

-34

-27.3
- KD

The heterologous protein is a bacterial protease being expressed
in plant cells, using the Duet™ expression system,
Applied Phytologics, West Sacramento, CA. In this example,
the codon-optimized gene is expressed at almost 1000-fold
greater levels than the native gene.

with

J" by Operon

Heterologous gene expression often results in relatively low

expression levels. This can be caused by rare codons or by other
deleterious sequences in the transcribed region of your gene. Operon’s
gene synthesis service, GeneOp™, can lessen these problems and
elevate your gene expression levels. SERVICE TYPE SHIPPING PRICE PER BASE PAIR

GeneOp™ helps you redesign your gene to eliminate rare codons,
utilize optimal codons, alter secondary structure and remove mRNA
destabilizing sequences. These changes can make your protein Fast 21-30 days $12.00
production more cost effective. We also will assist you in designing

GeneOp™ Gene Synthesis Prices
(In a standard cloning vector with full DNA sequence ver{fication)

Rush 20 days or less $15.00

regulatory DNA sequences, such as promoters and terminators, to be Standard 31-40 days $9.00
synthesized. As a matter of fact, we can synthesize any DNA sequence Economy 41-60 days $6.00

~ from 100 to 15,000bp. Operon is now
offering even faster turn-around ADDITIONAL CUSTOM SERVICES
times and lower prices on its gene ‘ )D Q‘ )w o FREE codon optimization or secondary structure removal
synthesis service. As always, the « Sequence lengths from 100bp to 15,000 bp.
sequence acccuracy is uncon- OPERON TECHNOLOGIES, INC

ditionally guaranteed. So let GeneOp™ m

pump up your gene expression.
World’s Leading Supplier of Synthetic DNA

1000 Atlantic Avenue, Suite 108 Alameda, CA 94501
Phone: 800-688-2248 510-865-8644 Fax: 510-865-5255 Internet: dna@operon.com http://www.operon.com
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® DNA & RNA Hybridisation

standard methods.

® Solid-phase Sequencing
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Capture and enrich cDNA, dsDNA and RNA in
minutes - increased sensitivity and efficiency than

Eliminates time consuming subcloning, precipitation,
extraction and centrifugation steps.

O DYNAL

Simply Magnetic
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A Science Advertising Supplement
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location for
biotechnology?

Bonus Distributions:

e Biotechnology Industry
Organization (BIO) ‘99
17-19 May, Seattle, WA

o ASBMB Meeting
17-19 May
San Francisco, CA

Right here...

A look at the best locations
for biotechnology research
and more...
Highlight your special message in
this focused look at the burgeoning
biotechnology centers in the United
States and Canada, including
o Regional overviews of top
biotechnology centers:
Where are they?

 Global
Biotechnology
centers - e Biotech start-ups’ strong links

with university intellectual
capital: Is this changing?

o Funding biotech start-ups:
How does this influence
location and growth?

North America

Reserve your space

Northeast/E. Canada:
Richard Teeling
973-904-9774

Mid Atlantic/U.S. Inside Sales:
Chris Breslin
202-326-6544
Midwest/Southeast:
Elizabeth Mosko
773-665-1150

West Coast/W. Canada:

Neil Boylan

415-673-9265
UK/Scandinavia/France/italy/
BelgiunvNetherlands:
Andrew Davies

+44 7071 226 216
Germany/Switzerland/Austria:
Tracey Peers

+44 1-260-297-530

Japan: Mashy Yoshikawa
(81) 3 3235 5961

Internet Sales Manager:
Laura Tellez

202-326-6599
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www.scienceonline.org




ChipHeader

Speed Reading For Microarrays

ChipReader™ is the first biochip imaging system to offer simultancous redir;g of up to 5 different fluorescent dyes.

hipReader is a high-sensitivity
laser confocal system for imaging micro-
array biochips. It offers an array of
speed and efficiency benefits.

Highest Sensitivity

Our a-chromatized objective lens provides

the highest collection efficiency available.

Highest Throughput

ChipReader works up to 10 times faster
than competitive products. The high-
speed scanning mechanism reads up to

S different dyes simultaneously, over a
20 x 20 mm area, in less than one minute.

Greatest Flexibility

ChipReader’s modular design accommo-
dates your changing needs. Use standard
slides, stainless steel cartridges, or 3" x 4"
(76 x 98 mm) glass plates. ChipReader
can read glass substrates with the array
printed on the top or bottom, wet or dry
— with or without a cover glass! It can also
read silicon, plastic and nylon substrates.

Smallest Footprint Available
Measuring just 1" in length, 9" in width,
and [2" in height, there is no greater
space-saving imaging option for your
microarray biochips!

Circle No. 59 on Readers’ Service Card

Easy To Run; User Friendly

To optimize experiment performance,
parameters such as speed and number of
scans can easily be set using ChipReader’s
icon driven Windows NT software. It can
be integrated with your lab automation
systems and is Y2K compliant.

Contact Beverly Giammara, 1-800-933-9011
Visit us at www.virtek.ca

[ ]
LEADING THE WORLD IN
PRECISION LASER APPLICATIONS




LASER CAPTURE MICRODISSECTION

Are You Routinely

Microdissecting

Single Cells?
<

With the PixCell IT™ System, you can microdissect
single cells to thousands of cells in minutes.
Using Laser Capture Microdissection’, the PixCell I
reliably provides pure cell-specific samples that are
the basis of accurate and reproducible genomics
and proteomics studies. Since the

PixCell 1 is fast and easy, single

cell microdissections are no longer

just amazing, they’re amazingly routine.
* Routine single cell extractions

* Rapid microdissections in minutes
* Reproducible molecular analysis

A

ARCTURUS

(888) 446-7911  www.arctur.com  [650) 962-3020
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Any workstation can do graphics.
Only one is specifically designed to make you say;

S

Al

STARTING | Introducing our newest line of visual

SiliconGraph

@ workstations. The operating system is

()
$3 '395 Windows NT® And the computer is
pure Silicon Graphics.® Featuring our

Integrated Visual Computing (IVC)
architecture with the
Cobalt™ graphics chipset,
these breakthrough machines
move graphics data six times faster
than AGP 2X-based workstations—a massive 3.2GB per second.
Plus, /O bandwidth is up to |2 times greater than other PC
workstations.” Finally, you can get the outrageous 2D, 3D and
digital media performance you expect from Silicon Graphics— Silicon Graphics 320 Visual Workstation
20

24U

for about the price of a mere clone.The Silicon Graphic

I\V/ie Cn TS S I Py Ty
orated Visual Computing architecture

workstation starts at just $3,395. Or choose the
Silicon Graphics 540™ workstation! Starting at

$5,995, and supporting up to four Intel® Pentium® |l

Xeon™ processors, it's the most scalable Windows

NT workstation around. Either way, your computer

will scream. And so will you.

> SiliconGraphics

To get information, find a local reseller or :ow cal | 888 SGI-6315 or vist us at www.sgi.com/golvisual
e 4
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'SMART™ cDNA Technology

¢ Enrich for full-length cDNAs
¢ Generate high-quality cDNA for library construction

e cDNA suitable for PCR-Select cDNA Subtraction
from small amounts of total RNA

100
B SMART™ library

80 < construction
o W Conventional library
» construction
E w0
= 4
2
2
=
E ¥4
=]
x]

204

0
<10 1.1-20 21-30 3140 40-80

mRNA size (kb)

SMART cDNA libraries contain more complete ORFs than are found in conventional libraries.

Want the benefits of SMART when doing RACE?
Try the new SMART RACE cDNA Amplification Kit sxis11-1).

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
In Japan please contact CLONTECH Japan Ltd. » Tel: 03 3523 9777 Fax: 03 3523 9781

Australia: 617 33751888 @ Austria and Eastern Europe: 43 1 889 1819 ® BelgiumyLuxembourg: 0 800 1 9815
® Canada: Now call CLONTECH direct « 800 662 2566 ® China: BEIJING YUANGPING BIOTECH 86 10
68187551; GENE CO. LTD. « 021 6474 8700; SINO-AMERICAN BIOTECH CO. « 86 21 6402 2371 ® Czech Repub-
lic: 420 197265214 ® Egypt 202 349 8311 ® Finland: 358 9708 596 19 ® France: 33134 602424 ® Germany:
CLONTECH GmbH * 49 6221 34170 ® Greece: 301 51 53862 ® Hong Kong: 852 2646 6101 ® Hungary: 36 1 280
3728 ®m India: 91115421714 ® [srael: 9724 9960595 ® ltaly: 39555001871 W Japan: CLONTECH Japan Ltd.
©81335239777 @ Korea: 82 2556 0311 W Malaysia: 603 777 2611 ® Mexico: 525 2814718 B The Nether-
lands: 31 3349500 94 ® Norway: 47 22421520 @ Portugal: 351 36136 20 ™ Scandinavia: 46 8 728 00 65 ®
Singapore: 65 7757284 ® South Africa: 27 21 615166 ® Spain: 34916300379 W Switzerland: 41 61 272 3924
® Taiwan: 886 2 27202215 ® Thailand: 662 530 3804 4 ® Turkey: 90 216 385 8321 ® United Kingdom:
CLONTECH UK Ltd. » 44 1256 476500 rev. 2/19/99

Illustration inspired by the art of Charies Demuth (1883-1935).

CLONTECH's SMART™ Technology™ is a true
advance that allows you to generate cDNA
that reliably matches the length of your input
RNA. The SMART cDNA Library Construction
Kit #«0s1-) verifiably increases the percentage
of full-length cDNA, allowing you to generate
representative, directionally cloned libraries
without adaptor ligation, from as little as 50
ng of total RNA or as much as 1 ug of poly A*
RNA. To synthesize high-quality cDNA for
subtraction, use the SMART PCR cDNA Syn-
thesis Kit (#«052.1). Call and order today!

* Patent pending.
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CLONTECH

N O W Y O U C AN
1020 East Meadow Circle, Palo Alto, California 94303 USA

Tel: 800-662-2566 (CLON) 650-424-8222 « Fax: 800-424-1350 650-424-1088

E-mail: products@clontech.com orders@clontech.com e Internet: www.clontech.com
© 1999, CLONTECH Laboratories, Inc.. (AD92252)



either snow
nor rain
nor macromolecules...

\.U'.l can ])l‘ il‘w\lll'("(l H{‘ (1(‘])011(121111(‘ (l(‘li\ cry

with ALZET Osmotic Pumps.

. : 1 1.1- 1
\\1\“ “_Mu "1t S asvstemid ul.c_ liverv or a de Ll\f"l.'\ 1O a targetea
fissue or organ. ALZET osmotic pumps relieve you from
1
executing arduous dosing schedules. And, knowing that
every l]l liverv 1s made ac l'uhll:l; to i\!'('\'l\r rates ‘ll‘ll! 1lL|I\lEIuH\,
vou can concentrate on other eritical research areas. You can even
1.1 1 e
deliver macromolecules with short i\l.\\m.r half-lives. o1 \'nm!mun(l\ with

) 1
narrow ii.!‘l'.!!‘l utic ranges (avoiaing E" .IL and U'\‘H'_t}'l ]‘L!‘I]l.l {l'\t "-!.

ACHIEVE OPTIMUM DELIVERY.
For more than 20 vears. ALZE | osmotic
pumps have helped researchers eliminate frequent,
I |
round-the-clock injections while improving
the reliability of data through zero-order
; .
deliverv. You can choose from ten reliable,
:
S¢ “ i“‘\\l']l'il I\lilnll\ Lo \l(']l\(‘l vOolll ('HIHEHWH]MI .Hl\\\hl I'e¢ 1In
the body of an unrestrained animal—wherever vour research demands.
S
we can get it there. For more information on a svstem that delivers,
regardless of the elements. visit www.alza.com /alzet/macro or

i

call 1-800-692-2990 or 650-9b2-2251.
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Make time stand still

WITH

RNAlater™ eliminates

the need to

immediately process No more quick-freezing of samples to preserve RNA

ity . Tissuestored  Tissuestored Tissue stored
isolation .' at 3_7ﬂc fOf: ' ddy at RT ﬁf | week - ﬂt 4°C ﬁlr ’mgﬂth

Rapidly inactivates :'
RNases in solid tissue A - - - ” " ” ” - -
i 1 [ : B ¢ ]

samples

RNA is stable in tissues Ho:
stored for weeks at “ “ “ “ “ “ “ [— -
25°C, months at 4 C, p
or indefinitely at -20°C

Thaw and refreeze DO YOU ISOLATE RNA FROM TISSUE?
tissue samples without

RNA degradation RNAlater™ rapidly inactivates RNases and stabilizes
: RNA in tissues for subsequent RNA isolation.

No more freezing

Mouse Mouse Mouse Mouse Mouse Mouse Mouse Mouse Mouse
 Liver RNA  Spleen RNA Kidney RNA Liver RNA  Spleen RNA Kidney RNA Liver RNA  Spleen RNA Kidney RNA

Ambion’s novel Tissue Collection:RNA Stabilization Solution, RNAlater™, is an aqueous,
non-toxic, room temperature reagent that replaces liquid nitrogen for tissue collection prior
to RNA isolation. Simply harvest tissues and submerge them in RNAlater. Store tissues for
Dissect and weigh weeks at 25°C, months at 4°C or indefinitely at -20°C without jeopardizing the quality or
tissues at room quantity of RNA obtained from subsequent RNA isolation. Because RNAlater immediately
temperature inactivates RNases, RNA yield may even increase.

and grinding

Once saturated in RNAJater, tissues can be dissected and weighed at room temperature
Perfect for then returned to RNAlater or placed at -80°C for archival storage. RNA in tissue remains
field collection and intact after 10 freeze/thaw cycles. RNAlater is compatible with all RNA isolation
clinical samples procedures tested.

Use RNAlater and eliminate the rush of tissue harvesting, the worry of long-term tissue

Ship samples at room storage and the difficulty of freezing and grinding tissue in liquid nitrogen.
temperature

For more information, see the | 999 Ambion Product Catalog, call Technical Service, or

visit the Ambion website at http://www.ambion.com/Prodinfo/rnalater.htm!.

U.S. (800)888-8804 Order Today
Comata GOOMS-II6l [ Gy 5 0 Amls

For a complete list of distributors
visit our website, httpi//www.ambion.com

THE RNA COMPANY

Ambion, Inc. = 2| 30 Woodwa it = Austin. TX 78744-18 o tal(512)¢ O s fax D651 -02(
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K4 Ready-To-Use Convenience

cHEcK OUT THE K4 Reliable Performance
BI 000 AT @ ADVANTAGES' K4 Room Temperature Stability
"

There's never been a better time to try BIOCOAT® Cellware!
Now available with Collagen |, Gelatin, Poly-D-Lysine or
Poly-L-Lysine — in a variety of tissue culture vessels!
Researchers can now spend more of their valuable time
performing experiments instead of preparing for them.

Get the BIOCOAT advantages...now at a price you can afford!

WIDE SELECTION K4 Lot-To-Lot Consistency
BIOCOAT Cellware is offered in a wide assortment of tissue
culture vessels — from FALCON® clear polystyrene Multiwell™
plates to a variety of dishes and flasks. Also available are
FALCONP® 96-well and 384-well assay plates in solid white
opaque and black and white opague with clear bottoms. K4 Affordable Pricing

CUSTOM PRODUCTS

Looking for a special coating or vessel? We can ‘Custom Coat'’
to meet your individual needs. Please contact our Technical
Services Department for details.

For More Information, Visit Our Web Site... o FALCON
www.bd.com/labware BIOCOAT

—m Becton Dickinson Labware

Two Oak Park = Bedford, MA 01730 USA
Fax:(800) 743-6200 » e-mail: mail@bdl.bd.com
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K4 Quality Assurance Testing

Order BIOCOAT" products from
your authorized distributor or call
us directly at 1-800-343-2035.




@ COX Activity

NON-RADIOACTIVE
20 SECONDS/SAMPLE
QUANTITATIVE

Direct cAMP/cGMP

IN CELL LYSATES OR ETHANOL

Total 8-isoprostane

DIRECTLY IN 2N NaOH

Chemiluminescent Labeling Kit

LABEL ANY PEPTIDE, PROTEIN
OR NUCLEIC ACID

M o R Prostaglandins, Leptins,
T Endothelins, Steroids,

\' DeSignS, Inc. Peptides, Nitric Oxide, and

Contract Assay Development

Assay Designs, Inc. * 1327 Jones Drive * Ann Arbor, MI 48105 USA

phone: (734) 668-6113 + toll free: (800) 833-8651 (USA and Canada) + fax: (734) 668-2793
e-mail: info@assaydesigns.com * website: www.assaydesigns.com

Worldwide distribution! Contact us for your local distributor.

Join us at AACR - Booth #822 Circle No. 62 on Readers’ Service Card
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is the successor to the famous
TRIO Thermoblock.

Three independently operating
blocks offer maximum flexibility
to the user.

of all reaction parameters, e.g.
temperature, time, number of cycles.

with up to 144 samples.

thanks to the large display, the
user friendly keyboard, and
intuitive programming.

with pressure control for each
single block.

with 20 wells (0.5 ml) and
48 wells (0.2 ml) for tubes, strips
and 48-well microplates.

Whatman | Biometra’

Biometra GmbH - phone +49-(0)551/50 68 6-0 - fax +49-(0)551/50 68 6-66
e-mail: info@biometra.co.uk - Web site: www.biometra.de
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©1999 MERRILL LYNCH & CO., INC.

YOU'VE DEVOTED YEARS OF HARD WORK TO
YOUR DISSERTATION. |

MAYBE IT’S TIME YOUR DISSERTATION GAVE
SOMETHING BACK.

For the second year running, The Merrill Lynch Forum
Innovation Grants Competition will award $150,000 to recent

The independent

panel of distin-

\ guished scientists
] and entrepre-
neurs judging the
competition, under
the direction of Michael Schrage,
Research Associate of the MIT Media
Lab, will include:

John Seely Brown, Ph.D.,
Chief Scientist, Xerox Corporation,
Director, Xerox Palo Alto Research Center

John Doerr, Partner,
Kleiner Perkins Caufield & Byers

Esther Dyson, Chairman,
E Dventure Holdings Inc.

Peter C. Goldmark Jr.,
Chairman & CEOQ,
The International Herald Tribune

William A. Haseltine, Ph.D.,
Chairman & CEO,
Human Genome Sciences, Inc.

Edward McKinley, President,
E.M. Warburg, Pincus & Co.
International Ltd.

Arati Prabhakar, Ph.D.,
Vice President of Research,
Interval Research Corporation

Ph.D. candidates who can best explain the
marketplace potential of their dissertation.
Last year’s first-place winner, Dr. Jan Mark
Noworolski of UC Berkeley, was awarded
$50, 000 for proposing a single-chip
power converter. In addition to receiving

cash awards, winners will meet with leading

- entrepreneurs and venture capitalists to discuss
 their work. Applications and entry information
- can be obtained from The Merrill Lynch

- Forum website at www.ml.com/innovation.

The Merrill Lynch Forum is a “virtual”
think tank predicated on the idea that human

intelletual capital is our single most valuable

currency. It brings together leading thinkers

to consider issues of worldwide importance in technology, economics

l The Merrill Lynch

and geopolitics.

HUMAN ACHIEVEMENT
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Color Filter and IR Filter in the
light path for 24 bit or 36 bit
color image acquisition

Color Filter and IR Filter

removed for 8 bit or 12 bit
monochrome image ocquisifion

ﬁg e . i

-~ E % ) ’:'\'

Color Digital and 12 Bit T b, 4
High Sensitivity Monochrome. .. —

Still Made Easy!

Infroducing. . .

o The new SPOT-2 cooled CCD digital camera com-
D D bines the spectacular color imaging capabilities of

the original SPOT camera with the ability to slide a
dual position color filter out of the light path for

monochrome image acquisition. This greatly
reduces the exposure times and ease of focusing

for low light level images.

DIAGNGSTIC

SPOT & SPOT-2
Software Features

m Easily switch from 8 or 12 bit monochrome
to 24 or 36 bit color image acquisition m Derive
true, non-interpolated colors from the 1.4 million
pixel array using 3-shot digital technology
®m Includes auto and manual image acquisition,
post picture editing, image merging, database
archiving, measurement module and Twain driver

m Windows 95/98, Windows NT

and MAC compatible

Our digital cameras
deliver much more at an
affordable price!

SPOT. . . The first cooled CCD color digital camera designed specifically for microscopes

To inquire about our family of SPOT cameras, please contact us or visit our website at www.diaginc.com
Phone: 810-731-6000 Fax: 810-731-6469 E-mail: info@diaginc.com
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AMERSHAM PHARMACIA

Forget the 5752
H I Ite r! ! a t I O ' ]a I .FDHYOUNG Will it be your parents’
SC'ENT'STS turn this year?
E i C! i i I n] The annual Amersham Pharmacia Biotech &
g Science Prize is one of the most prestigious

international awards of its kind for young

tk ‘e q a r@e r scientists. It can help achieve quite a lot for those

who enter, putting bright, new scientific talent in

. the spotlight; bringing international acclaim to
é! va l I‘ e f"Ywe ﬁ'} 9 them and their universities; advancing their

careers and earning winners and runners-up a

h . @ﬂ ﬂ handy cash prize (the first prize amount has been
y by increased to $25,000, with up to seven additional

prizes of $5,000).

Call for entries

You must be a recent Ph.D. graduate (awarded
between 1 January and 31 December 1998)
working in molecular biology. Submissions must
be in the form of a 1000-word essay, in English,
French, German, Spanish, Japanese or Mandarin
Chinese, on your thesis, highlighting the
significance of its contribution and overall
implications in the field. The winning essay will

be published in Science.

Closing date for entries is 15 June 1999. Prizes
will be presented at an award ceremony in

December 1999,

Full details and the required entry form can be
requested from the administrator at the address
below, or via these Web sites:
http://www.aaas.org/science/prize.htm

http://www.apbiotech.com

Hiroyuki Noji

(Ph.D. awarded by Tokyo Institute of Technology), winner
of the 1998 Amersham Pharmacia Biotech & Science Prize
for Young Scientists.

I for Young Scientists
82-88 Hills Road,
326501.
0 York Avenue, NW,

N 207898172 amersham pharmacia biotech
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Some see DNA
as a commodity.

We prefer a more
visionary approach.

Call us idealistic, but we think your next
custom oligo should be a thing of beauty.

Here’s how we see it. Whether you need
a couple of probes or primers, or a couple of
thousand, you'll want impeccable quality and

e assured perfor-

- mance. That's
why every
Genosys aligo
comes with its
own certificate of Quality Assurance that
includes a digitized PAGE analysis, quantitat-
ed yield, melting temperature and MW,

Of course, selection is important, too.
So if your taste in oligos goes beyond plain
vanilla primers, you'll be happy to know that
our "standard flavors” include 6-FAM, HEX,
TET, biotin, phosphorylation, fluorescein,
amine labeling, Texas red and rhodamine.
And if you're looking for S-oligos, 96-well
plates, or even whole genes, look no further.

24-hour shipment? Routine for standard
primers. Easy e-mail, web or fax ordering?
Whichever you prefer. Knowledgeable, friendly
tech support? Included free with every oligo.

Want to share the vision? Call today to

£
k]
g
g
£
2
A=t
&
g

discuss your DNA requirements. For a really
transcendental experience, let us handle your
next order.

DNA micrographs are courtesy of Michael W.
Davidson, director of the Optical Microscopy
Division of the National High Magnetic Field Lab-
oratory, a joint venture of The Florida State Uni-
versity, the University of Florida, and Los Alamos
National Laboratory.
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GENDSYS

Genosys Biotechnologies, Inc., The Woadlands, Texas, Phone: (281) 363-3693, E-Mail: info@genosys.com
Cambridge, U.K., Phone: (+44) (0)1223 839000, E-Mail: genosys@genosys.co.uk
Hokkaido, Japan, Phone: 81 133 73 5005, E-Mail: genosys@genosys.co.jp



ot

Website www.bio-rad.com U.S. (800) 4BIORAD Australia 02 9914 2800 Austria (01)-877 89 01 Belgium 03-385 55 11 Canada (905) 712-2771
China 86-10-62051850/51 Denmark 45 39 17 99 47 Finland 358 (0)9 804 2200 France 01 43 90 46 90 Germany 089 318 84-0
Hong Kong 852-2789-3300 India (91-11) 461-0103 Israel 03 951 4127 Italy 39-02-216091 Japan 03-5811-6270 Korea 82-2-3473-4460
Latin America 305-894-5950 Mexico 514-2210 The Netherlands 0318-540666 New Zealand £4-9-4152280 Russia 7-095-4585822
Singapore 65-2729877 Spain 34-91-661-7085 Sweden 46 (0)8 627 50 00 Switzerland 01-809 55 55 United Kingdom 0800-181134  Sig 100798
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NEW! version 5.0

Enhance Kour AAAS

StaliSIical m membership with the
Burl ed Science Online advantage.

Ill'ﬂllllﬂt of Science- ottt

- .
Full text Science —rescarch papers and news arti-
en cles with hyperlinks from citations to related abstracts
in other journals before you receive Science in the
@ : |
tat I e ' ' ®

Just got even betler....

mail.

ScienceNOW—succinct, daily briefings, of the
hottest scientific, medical, and gechnological news.

-3

Science’s Next Wave—carcer adyice, topical
forums, discussion groups and expanded pews writ-
ten by today’s brightest young sciéntists across the
\‘\’Oﬂd.

Research Alerts—scnds you an email alert cvery time
a Science research report comes ouat in the discipline, orby

Science

E-MARKETPLACE a specific author, citarion or keyword, of your choice.

Science’s Professional Network—ists hundreds

of job openings and funding sources worldwide that are
Logistic regression and nonlir

regression
Expanded ANOVA, MANOVA,
ANCOVA, MANCOVA

quickly and easily searchable by discipline, position, orga-
nization, and region.

H IIIWII

SCi ([Criowe ] ("weip 1 (SEaicn |
ESE.@“C.EW&

« Science’s
. Literature

Electronic Marketplace—provides new product
information from the world's leading science manu-
facturers and suppliers all ar a click of your mouse.

Complete docur ation in printed
and online hypertext-li
documents

Visir Science Online ar hrip:/fwwnu scienceonline.org,

Bivariate plot smoot 0 Libr ary call 202-326-641 ' arrr'm‘u'f meﬂ:‘l’h"-‘{"f"j @anas.org
much more Jor more information.
Welcome to Literature Library, highlighting
catalogs, brochures, technical applications m AMERICAN ASSOCIATION FOR THE
sheets and more from leading scientific ADVANCEMENT OF SCIENCE
companies.

StatView packs data management, statistical
analyses, and presentation tools into a
single, intuitive and coherent desktop soft-
ware package that anyone can use with ease.

Look For Literature Information
Using One Of These Indexes:

pC Listi
Category Listing:
P CasgoryLisiog.

But don't let StatView's ease of use and
flexibility fool you ... under the intuitive
interface lies a powerful suite of analyses
that just got even more powerful with the
release of StatView v5. And now StatView is
supported by SAS Institute Inc.—the
worldwide leader of statistical software,
technical support, consulting and 1‘%

professional training services. www.scienceonline.or
[ o

A website of

" luminometers and
their application
methods.

StatView brings its award-winning flexibility 2
to both Macintosh and Windows (3.1, 95 E-MARKETPLACE
and NT).

Visit our Web site at 3 ‘

or call 1.415.623.2032 Literature
Or sl tb ot Library

@

 Science’s
Literature Library
www.scienceonline.org TURNER DESIGNS

Click on E—MARKETPLACE, }rf 845 W. Maude Averue - Sunnyvale, CA 94086
SAS Institute Inc. then click on Literature Library {408) 7490994 « FAX (408) 749-0998

luminometer.co
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DNA microarrays are revolutionizing genomic research and drug

discovery. And Genetic MiCrOSystems is revolutionizing DNA
microarrays. Using proprietary fluid transfer and digital laser imag-
ing technology, we have developed a new generation of systems
that enable you to create and utilize custom DNA microarrays for
relatively low cost—in your laboratory and for your applications.
Our systems are extremely flexible, with an open architecture that
provides immediate access to this powerful research tool.
Changing the image of DNA microarrays
Imagine what you can do. For information, visit us on the Web
at www.geneticmicro.com. To reserve your microarray system,

call 781-932-9333. And open up an array of new possibilities.

ess Genetic
seeMicroSystems’

™M
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Get 3 BOOKS for $1.99 each!

as your introduction to the Library of Science A $119.95 VALUE!

Publishers' prices shown *Counts as two selections

MOBILE ROBOTS

wommy
R

.
THEORIES

LIFE'S
ORIGIN

Noax Lanar

BIOGENESIS }
\
|
r

60803 $2495 T2726 $29.95 60908 $35.00 61359 $23.00 64873 $3000 60230 $25.00 6lllé 32.00

The Language The Elements, 3/e Biogenesis Patterns in Nothingness My Brain is Open Mobile Robots, 2/e
of Mathematics John Emsley Noam Lahav the Sand Henning Genz Bruce Schecter Jones, Seiger; Fiynn
Kevin Deviin T Bossomaier & D. Green

"TRACKING
~ TH
ALTOMATIC
ANT

o

Davio Gare

OnielbiErier

60022 $25.00 73682-2 $49.95* 82312 $19.95 81087 $25.00 80981 $2795 67066 $30.00 63673 $3695
Robot Relativistic Quantum Scientific Papers and  Maxwell’s Demon Geons, Black Holes Tracking the Cellular Physiology of
Hans Moravec Mechanics Presentations Hans Christian and Quantum Foam Automatic Ant Nerve and Muscle, 3/e
Paul Strange Martha Davis Von Baeyer John Archibald Wheeler David Gale Gary G, Matthews

‘ﬁ : UNUE*FTAHB'
LASERS IN UL letegs: ¥
CHEMISTRY

Colls 2

" 5
82164-2 $68.75* 67925 $2995 77440 $39.95 84583 $2495 81607 $40.00 67785 $29.95 75933-2 $65.00*
A Guide to Laser A Primer of The Human Brain Trigonometric Scientific Instruments Understand! Biology Geometry Civilized

Chemistry Infinitesmal Analysis (CD-ROM) Delights 1500-1900 CD-ROM J. L Heilbron
Vanhecke & Karukstis John L Bell M. Hall & D. Robinson Eii Maor Gerald L'E. Turner

SILIENCE

80913 $2495 62749 $25 : $2300 61347 $2100

72434-2 $54.95* 70834 $26.00 87575 $40.00
Dynamics of Consillence An Imaginary Tale Mind Matters Fermat’s Enigma One Renegade Cell The World According

Complex Systems Edward O Wilson Paul |. Nahin James P Hogan Simon Singh Robert Weinberg to Wavelets, 2/e
Yaneer Bar-Yam Barbara Burke Hubbard
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LIBRARY OF SCIENCE 3 books for $1.99 each: indicate by number t

PO.Box 6304, Indianapolis, IN 46206-6304

YES!

e at wwwbooksonlme comflm
he Main S

If vor




’00% No

Loap

ARE YOUR RETIREMENT INVESTMENTS
WORKING AS HARD AS YOU ARE?

Make the most of your 403(b). Our free kit shows you how.

One of the many benefits that may come with working for a not-for-profit organization is
having the opportunity to invest in a 403(b) plan. As you plan for your future, every cent
counts. Even a small improvement in your
average annual return today can significantly
increase your retirement income tomorrow.

How $10,000 Invested 6/30/93
Would Have Grown vs. Competitors
$35,000

It's easy to transfer. We offer more than - Syl Ry

50 100% no-load mutual funds—with no o

custodial fee. And we offer the service and 25,0004

information you need to invest with confi- $25,691

dence every day—for retirement or for other g

goals. Our free kit provides step-by-step 15,0004 5

instructions that make it easy for you to s S
transfer your account balance, even if your e B S SR
plan doesn’t offer T. Rowe Price funds. e S e SR '
Gompare performance. How do your 28.84%, 23.89%, and 24.48% are the fund's average annual
current retirement investments compare returns for the 1-year, 5-year, and since inception (6/30/93) periods ended

. 12/31/98, respectively.*
with one of our proven performers, the

Blue Chip Growth Fund? This fund invests in leaders of today as well as companies expected
to become the industry leaders of tomorrow. These blue chip companies can offer you excel-
lent long-term capital appreciation potential.

Act now. Since 1937, T. Rowe Price has been helping retirement investors meet their financial
goals. Today, along with our affiliates, we manage over $145 billion in assets for more than
seven million individual and institutional accounts and offer our investors a broad range of
investment options and services.
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For your free 403(b) kit and prospectus,
call our retirement representatives at Invest With Conﬁdencg®

1-800-831-1163 T.RowePice

*Figures include changes in principal value, reinvested dividends, and capital gain distributions. Investment return and principal value will vary, and shares may be worth

more or less at redemption than at original purchase. (Source for Lipper data: Lipper, Inc.) Read the prospectus carefully before investing. T. Rowe Price Investment Services,
Inc., Distributor. 403B047860




APOPTOSIS

DeathAssays o
su;n‘Aunc
by Deszgn L o

Promega offers non-radioactive
assay systems for assessing cell
: d death and apoptosis, including
Anti-PARP p85 the detection of caspase-1 and
Fragment pAb caspase-3-like activity in cells
and tissues.
« Anti-PARP p85 Fragment pAb
Cat.# G7341
Navel Marker for Apoptosis
- CaspACE™ Assay System,
leolorimetric cat# G7220, G7351
Includes Z-VAD-FMK Inhibitor
- CaspACE™ Assay System,
Fluorometric cat# Gas4o
* DeadEnd™ Colorimetric
Apoptosis Detection System
Cat# G7130
« Apoptosis Detection System,
Fluorescein cat.# Gazso
e « CellTiter 962 AQueous One

v : ] ko Solution Cell Proliferation
o - Assays® Cat# G3580
= CellTiter 96® AQ,ecus NON-
Radioactive Cell Proliferation
Assays”™ Cat.# G5421
« CellTiter 96® Non-Radioactive
Cell Proliferation Assays

Cat.# G4000
« Cytdlox 96® Non-Radioactive
Cytotoxicity Assay Cat.# G1780

Caspase
Assays

“
t Tunel'DNA
Fragmentation
Assays

Cell
Proliferation

Assays
Anti-PARP p85 Fra pAb
. Immunocytochemical Staining
Cytotoxicity of.lurkat cells.
Assay :

For further infomfrr"n e
Learn what else Promega has10% mg mearrh by requesrmg our
Cell Srnnm’mg Applications Guide ( Rﬂ?f) mtd Neuroscience RESOURCE (AP006).

efiTiler 96 and C:

® e MTS ¢

96 are trademarks of P

mega Lt Corporation and are registered with

m compaund is the subject of U.S. Pat. No. 5,185,450 assigned

jemarks ol Promega Ci
clusively to Promega

NORTH AMERICA
Promega Corporaie Headquarters
2 joliow R M

PACIFIC ASIA

; MIDDLE EAST/AFRICA
Fisher saemm: L‘armfa

il Free in 0) 234-743 A Indicates Promega Branch Office or
Representative Office.
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