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A (NOT QUITE) PERFECTLY STILL
LANDSCAPE

Mars Pathfinder landed and surveyed the
boulder-strewn area of Ares Vallis. On the
basis of the morphology of the rocks and
surface, it was suggested that the current
landscape was created about 2 billion
years ago through catastrophic flooding
and dust storms and that little further
processing has occurred. Horz et al. (p.
2105) now identify an impact-produced
crater of about 25 centimeters in diame-
ter on one particular rock (Stimpy) and
suggest that other fractures and angular
shapes observed on other rocks are relat-
ed to small-scale impacts. The authors
then calculated a realistic range of sizes
and velocities for iron and chondritic pro-
jectiles that could enter the martian at-
mosphere and create the small craters
and fractures. Thus, it seems that dynamic
processes may still be altering the car-
toon-character shaped rocks of Ares Vallis,
and these small-scale features can provide
additional understanding about the pres-
ent and past martian environment.

CHARGE DENSITY WAVES
AND DEFECTS

Many metallic systems exhibit charge-
density waves (CDW), which are modula-
tions of the valence charge density that
lower both the energy and the symmetry
of the system. Weitering et al. (p. 2107)
have studied the effects of defects on the
two-dimensional CDW formed by an over-
layer of tin on the (111) face of germani-
um, which forms domains of threefold
symmetry. Point defects (substitutions of
germanium for tin in the overlayer) were
found to “pin” a particular orientation of
the CDW. Moreover, the distribution of de-
fects was nonstatistical, which suggests
that defects moved to accommodate the
CDW at its onset temperature. Such hop-
ping occurred at temperatures well below
those for the atoms to be mobile, which
indicates that the formation of CDW low-
ers the barrier for such motion.

MICROMANAGING POLYETHYLENE

SYNTHESIS
Catalysts made from early transition met-
als such as zirconium and titanium have
long been used to polymerize ethylene
and other small alkenes. Kageyama et al.
(p. 2113; see the Perspective by Lehmus
and Rieger) show that when a titanium
compound (titanocene) is incorporated
within the nanometer-scale channels of
mesoporous silica fibers, polyethylene of

very high molecular weight (>6 million)
is formed when a methylalumoxane co-
catalyst is present. The polyethylene,
which is extruded from the channels as
filaments with diameters of 30 to 50
nanometers, forms highly ordered, ex-
tended-chain crystals.

THE GRAVITY OF THE

SITUATION
Long Valley Caldera in California is a
large, nearly circular collapsed roof of
a magma reservoir that formed during
a catastrophic eruption about 73,000
years ago. The magma reservoir con-
tinues to be replenished today, and

the area has been monitored for
changing patterns in surface and sub-
surface deformation related to mag-
matic and hydrothermal activity (the
heating of the local water system by
the hot magma reservoir). Battaglia et
al. (p. 2119) used extensive gravity
measurements of Long Valley Caldera
conducted in 1982 and 1998 along
with surface deformation measure-
ments to distinguish the progress of
magmatic activity from hydrothermal
activity. They found a positive residual
gravity signal that is related to the in-
trusion of magma about 10 kilome-
ters beneath the resurgent dome.
These results can be used to assess
the growth of the magma reservoir
and to estimate the potential for an
eruption.

THE MANTLE'S NOBLE GASES
Noble gases such as neon and xenon can
be used to trace the evolution and inter-
action between Earth’s mantle and atmo-
sphere because nuclear processes can pro-
duce characteristic anomalies in their iso-
topic distributions. Caffee et al. (p. 2115)
measured the isotopic composition of
xenon in carbon dioxide-rich gases from

 THIS WEEK IN SCIENCE

wells in Colorado, New Mexico, and south-
ern Australia. They found excesses of
xenon isotopes compared to Earth’s at-
mosphere that were consistent with ex-
cesses that have been measured in mete-
orites. They suggest that the noble gases
are derived from a lower mantle source
that has not be substantially degassed
from its primordial, solar-like composition
and that this source has remained isolated
from mixing by convective processes.
Their results have important implications
for the age of Earth, the timing of the at-
mosphere’s formation, and the subse-
quent evolution of our planet.

RNAS INSIDE THE MACHINE
Ribosomes are the cellular entities that
translate information, encoded as nu-
cleotide sequences, into protein-based
machines that carry out the catalytic,
structural, and signaling functions neces-
sary for life. In bacteria, these entities are
themselves composed of 50 to 60 distinct
protein molecules and three distinct RNA
molecules that are arranged into a com-
plex, with a mass of approximately 2.5
million daltons (see the Perspective by Lil-
jas and the news story by Pennisi). Infor-
mation is provided in the form of messen-
ger RNA (mRNA, which is essentially a
copy of the nucleotide sequence of a
gene). The keys to decoding are supplied
by transfer RNA (tRNA) molecules that
bind specifically to the mRNA at one end
and carry amino acids at the other end;
these amino acids are then assembled in-
to peptide sequences. An overall view at
7.8 angstroms of the ribosome and the
binding interactions with tRNA are pre-
sented by Cate et al. (p. 2095; see the
cover), and a close-up analysis of the ar-
rangement of the largest RNA molecule is
described by Culver et al. (p. 2133).

THE BIGGER THE CELL, THE BIGGER
THE FLY
Cells of a specific type maintain a charac-
teristic cell size, and in multicellular organ-
isms, this effect has an influence on the
size of organs or the complete animal. Even
as more knowledge about control of the
cell division cycle is accumulated, the
mechanisms by which cells control cell size
remain poorly understood. Montagne et al.
(p. 2126) provide evidence that implicates
arole for a signaling pathway that controls
translation in the control of cell size.
Drosophila that lack DS6K, the homolog of
the mammalian p70 ribosomal protein S6
kinase, develop slowly and are only about
CONTINUED ON PAGE 2031
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half the size of their normal counterparts.
The change in size of the fly is a cell-au-
tonomous event that reflects changes in
cell size while cell number remains con-
stant. In a Perspective, Leevers discusses
how these results, together with recent
findings that cell size is influenced through
signaling from the insulin receptor (which
also controls the activity of DS6K), begin to
define a critical pathway that regulates the
size of individual cells.

SUPPRESSING CANCER AND

AUTOIMMUNITY?
Mutations of the Pten tumor suppressor
gene, which encodes a phosphatase, occur
in both sporadic and inherited human
cancers. Di Cristofano et al. (p. 2122)
show that mice carrying heterozygous
mutations in Pten develop lymphomas
and suffer from autoimmune disease in a
manner similar to that seen in mice with
inactivating mutations in Fas or Fas li-
gand. T and B cells from the Pten het-
erozygous mice were impaired in Fas-me-
diated apoptosis. These results implicate
Pten in the Fas response and suggest that
it may play a role as a suppressor of au-
toimmunity as well as cancer.

INHIBITING PATHWAYS INSTEAD OF

MOLECULES
One of the medically important roles that
the phosphatase calcineurin plays in regu-
lating T cell responses is the dephospho-
rylation of the transcription factor NFAT,
which then can move into the nucleus and
initiate transcription and cell activation.
Current immunosuppressive drugs inhibit
calcineurin, and therefore inhibit all of its

functions, which may contribute to the
known toxicity of the drugs. Aramburu et
al. (p. 2129; see the news story by Hag-
mann) have made a more specific in-
hibitor of the NFAT activation pathway by
identification of a peptide that binds with
high affinity to the site on calcineurin to
which NFAT binds, thereby inhibiting the
association of the two proteins and
specifically blocking only the NFAT path-
way in the cell. This result demonstrates
that interaction sites may make good tar-
gets for specifically inhibiting a particular
signaling pathway and provide alterna-
tives for the development of therapeutics.

IT'S THE MUSCLES AND THE
MOTION

The primary motor cortex subserves
movements yet it is unclear what proper-
ties are encoded by these neurons—does
firing of these neurons correlate with a
pattern of muscle activation or with the
direction of the desired movement in
space? Kakei et al. (p. 2136) have designed
a task to dissociate these parameters for a
series of wrist motions. By recording from
neurons in the motor cortex of a monkey
during this task, they identify two main
populations, one in which the neuronal
activity does appear to be connected to
muscle activation independent of the re-
lation to extrinsic spatial coordinates and
another in which the neuronal firing ap-
pears to be tied closely to the direction of
movement in space. Thus, they suggest
that both muscle and spatial representa-
tions are encoded, although further work
will be needed to establish how they are
combined to guide actual movements.

TECHNICAL COMMENT SUMMARIES

MOLECULAR AND FOSSIL GAPS

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/285/5436/2031a

M. Foote et al. (Reports, 26 Feb., p. 1310) analyzed the rates of extinction and preserva-
tion in fossil lineages to address discrepancies between fossil and molecular dates for
the origins of key lineages. Their analysis was inconsistent with the proposed early origi-
nation of eutherian mammals deduced from molecular data [S. B. Hedges and S. Kumar,
Nature 392,917 (1998)].

Hedges and Kumar comment that “several critical aspects of [Foote et al’s] model
are flawed” and then re-assess and attempt to reconcile the molecular and fossil data. J.
D. Archibald questions Foote et al.'s treatment and placement of a key group of possible
early placental mammals, the zhelestids. Finally, T. H. Rich et al. comment that one rec-
onciliation of the molecular and fossil age estimates—that crown group taxa were
evolving in a geographically isolated and poorly sampled region—may be supported by a
new fossil find in Australia.

In response, Foote et al. defend their analysis and treatment of the zhelestids and
argue that the new fossil finds, even if accepted, are insufficient to explain the gap in
many lineages. They state that even “accepting Hedges and Kumar's calibration ... the
gap [between the fossil and molecular records] is implausible.”
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When you purchase online with Chemdex,
you can:

* Buy from the suppliers you know and trust

* Find what you need quickly with our
precision search engine

* Order from multiple suppliers with one
electronic order form

* Rely on world-class customer service

Visit the Chemdex Marketplace
today at www.chemdex.com.

Custom Procurement Solutions

Streamline your purchasing

Chemdex procurement solutions go far
beyond our Web site. Our e-commerce
technology can be integrated into your
company’s current systems and customized
to match your existing business rules,

Chemdex procurement solutions feature:

* Custom pricing and catalog views

* Electronic requisition routing and approval
» Summary billing and consolidated reporting

Let Chemdex streamline your organization’s
purchasing process so you can focus on what's
important — research and development.

To learn more about our custom
procurement solutions,
call 1-888-810-4732 or
e-mail enterprise@chemdex.com.

Chemdex

Accelerating Science

Chemdex Corporation
3950 Fabian Way, Palo Alto, CA 94303 = £50-813-0300
© 1999 Chemdex Corporation,
Chemdex is a registered trademark of Chemdex Corporation.
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Plate: Image of NIH 373 transfected with green
fluorescent protein (GFP) plasmid. Background:
{-gal plasmid.

CHO-K1 transfected with

Finally, a transfection reagent that makes you smile, every time!

Infroducing GenePORTER™  reagent,  which
Inc < 3 irec ; ilic 100%
GenePo RTE RTM mu.urporflle.\ direct h}dl’IUPhIIIL |
conjugation (DHC) technology,” is the S § so%|
- » latest innovation from the lab of Dr. § oy
Transfection Reagent” ' : - 140 of DL | 38 am
Philip Felgner, inventor of lipofection. o X ‘:‘-g:
In a variety of cell lines, GenePORTER reagent consistently delivers higher 53 30;"‘
levels of transfection than any other commercially available product. This &2

robust reagent performs in a wide range of conditions, including different ratios o
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.
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Order GenePORTER reagent today. The results will make you smile.

GenePORTER”

The j-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 B-gal expression 48 hours after transfection.

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

Gene Therapy Systems

“lhe anrl r/ tnnovalion”

New High Expression Vectors

gWiZw' Expression Vectors
Call for a brochure or visit our web page

Patents perating

Gene Therapy Systems International Distributors

Australia - ASTRAL +61-2-9540-2055 Austria - BIO-TRADE +43 1 889 18 19
Benelux + BIOzym+31+(0)45 532 77 55 Denmark, Finland, Norway, Sweden
* KEBO Lab +46 8 621 35 07 France « OZYME +1 30 85 92 92 Germany *
BlOzym GmbH +48 5152-9020 Haly - Duotech 39 02 331 066 30 Japan -
Funakoshi +81-3-5684-1622 Korea - Core Bio +82 2 B41-7530 Spain +
BioNova +34 91 551 54 03 Switzerland - Axon Lab AG +41 56 484 80 80
Taiwan - PROtech, Lid. 886-2-23810844 United Kingdom - Lifescreen Ltd.
+44 0 1923 241515
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Asia Pacific
BD Singapore
Tel (65) 860-1478
Fax (65) B60-1590

A Becton Dickinson Company
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Europe

Becton Dickinson GmbH
HQ PharMingen Europe
Tel (49) 40 53284 480
Fax (49) 40 531 58 92

United States

Transduction Laboratories

Tel 606-259-1550

Customer Service 1-800-227-4063
Fax 606-259-1413
http://www.translab.com

United States

PharMingen

Tel 858-812-8800

Orders 1-B00-848-6227

Tech Service 1-800-825-5832
Fax 858-812-8888
http://www.pharmingen.com
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Need Plenty
of Oligonucleotides?

Operon has Beefed Up its capacity!

Do you have a project that requires a large number of oligonucleotides?
Operon Technologies has expanded its DNA synthesis capacity. We can handle
orders for many thousands of oligos and deliver them quickly, usually in less
than one week. We can ship large orders in individual tubes or in 96-well
formats. And with large orders, we apply volume discounts to our already low
list prices. For a price quotation or other information, please call our customer
service department at 800-688-2248 or send an e-mail to dna@operon.com.

List Prices for Custom DNA Services

(discounts available for high volume orders)

Custom DNA Synthesis Prices Purification Options Sequence Modifications

Scale Price/base Set-up Method Price Madification Price

0.05 umole $0.60 $5.00 Sephadex free Amino Modifier ~ $25

0.2 umole $1.20 $10.00 HPLC from $30 Biotin $50

1.0 pmole $2.40 $20.00 PAGE from $45 Fluorescein $50
(Larger scales available) {Many scales available) (Many other modifications)

OP=0ON

OPERON TECHNOLOGIES, INC
World’s Leading Supplier of Synthetic DNA

1000 Atlantic Avenue, Suite 108 ¢ Alameda, CA 94501
Phone: 800-688-2248 o Fax: 510-865-5255 e E-mail: dna@operon.com e Web: http://www.operon.com
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“An INVALUABLE addition to any
word-processing software

used for scientific

publications.”
SCIENCE, 3 July 1998

EndNole

“INDISPENSABLE companion

for' researchers, teachers, clinicians
and communicators of all stripes.”

...Bibliographies Made Easy™

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE!

Australia (+61) 66.58.3874 France (+33) (0) 1.42.46.00.42 Germany (+49) (0) 69.970841.11 Japan (+81) 3.3502.6472
Baltic nations/Scandinavia/Russia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland (+41) 21.711.15.20

UK/Ireland (+44) (0) 1865.784800

© Copyright 1999 ISI ResearchSoft. EndNote is a registered trademark of the Institute for Scientific Information. All trademarks are

the property of their respective companies.
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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.

® Transfer your results directly into your

EndNote database!
REFERENCE DATABASE

® Create an unlimited number of EndNote
databases.

e Store abstracts, keywords, and notes.

¢ Link to full-text articles on the Web.
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1-STEP BIBLIOGRAPHY MAKER

e Create 1-step bibliographies™ from within
Microsoft Word (Mac and Win) and
WordPerfect (Win).

e Insert citations and format bibliographies
without leaving your word processor.

¢ Includes more than 300 bibliographic
styles (e.g., JACS, Science, Nature).

Compatible with most Windows and Macintosh computers.

|om B

ResearchSoft

800 Jones Street Berkeley California 94710 USA
PHONE 800.554.3049 OUTSIDE USA 510.559.8592
EMAIL info@isiresearchsoft.com
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PCR optimization
in one single experiment

The determination of the right annealing temperature is
crucial for establishing a new PCR experiment. The new
all-round genius Mastercycler® gradient is an innovative,
compact thermal cycler for even the most demanding
PCR* applications. Its gradient function enables a tem-
perature gradient of up to 20°C to be generated across
the block, thus optimizing the annealing, denaturation,
or extension temperature in one single experiment.

Its 96-position all-in-one universal block can accommo-
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well
plate — without block exchange.

The exact block homogeneity ensures reproducible
results. Variable, high incubation speeds as well as time
and temperature increments for hot-start, touch-down,
and long PCR provide maximum programming flexibility.

The Mastercycler® personal is designed to meet personal
applications. Its 25-position all-in-one universal block
holds 25x0.2 ml tubes, 16 x0.5 ml tubes, or one micro-
plate in a 5x5 grid.

Personal memory cards for 10 individually developed
protocols allow an easy and comfortable method transfer

between both Mastercycler models.
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Of course, both Mastercyclers are licensed and
authorized for PCR.

1 2 3 45 6 7 8 9 10 1112 13 14

53°C » 67°C

® Experimental determination of optimal annealing temperature.
The calculated primer annealing temperature was 56.5 °C, the
actual annealing temperature is 63.5 °C. The ribosomal spacer region

of mycoplasms from H9 cell cultures was amplified.

*PCR (Polymerase Chain Reaction) is protected by patent. The patent is held by Hoffmann-La Roche.
Practice of the patented Polymerase Chain Reaction (PCR) process requires a license.

The Eppendorf Thermal Cyclers are Authorized Thermal Cyclers and may be used with PCR licenses

available from the Perkin-Elmer Corporation. Their use with Authorized Reagents also provides a limited
PCR license in accordance with the label rights accompanying such reagents.

180
900}

Eppendorf - Netheler ~ Hinz GmbH - 22331 Hamburg - Germany - Phone (+49) 40-53801-0 - Fax (+49) 40-53801-556
website: www.eppendorf.com - e-mail: eppendorf@eppendorf.com
Eppendorf Scientific, inc. - One Cantiague Road - Westbury, NY 11590-0207 - USA - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
website: www.eppendorfsi.com - e-mail: eppendorf@eppendorfsi.com

eppendorf® is a registered trademark.



Are you working with promoters?
Do you need to identify transcripion factors?
Do you need great extract preparations?

i
:’\
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| T2 act?

X HTS{High X
Throughpii@screening) ‘ Bulk Nuclear Extract

. : and Cell Fractionation

...and many more.

: In Vitro Transcription
DNA Microarray

Call us right now! 1-888-343-6352

For more information on over 800 products visit our web site at www.geneka.com
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NEW!

Easier online ordering!
www.genomesystems.com

- g: —
into 384-well plates.

Find out more! www.genomesystems.com

Or call tollfree in the United States 800.430.0030
International callers, dial +1 314.427.3222

GenomeSystems

Advanced Solutions for Genomic Research

Genome Systems, Inc. is a wholly owned subsidiary of Incyle Pharmaceuticals, Inc.
Copyright 1999 Incyte Pharmaceuticals, Inc. ol
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Introducing

LIPOFECTAMINE

The transfection reagent for the next millennium.

LIPOFECTAMINE"™ 2000 Reagent offers the
highest transfection efficiencies and expression
levels for the widest variety of cell lines.

LIPOFECTAMINE 2000 e
Reagent provides: E 0

Highest Transfection
Efficiencies and Activities
« Excellent for transient

and stable transfections
in a variety of cell lines

Comparison of B-Galactosidase activity in CHO-S
cells transfected with pCMV+SPORT-Bgal DNA,
* Works well for both adherent  LirorecTAMINE 2000 Reagent. and several other

and suspension cell types ialy available fon reagents.

« Unsurpassed performance in the presence or absence
of serum

» Ideal for cells commonly used for protein expression
(293, CHO and COS, shown above left to right)

Internet Ordering and Information: www.lifetech.com

Rapid, Easy-to-Use Protocol
» Simplified steps for easy automation
« Ideal for high throughput applications

L1POFECTAMINE 2000 Reagent is part of our full line of
GiBco BRI transfection reagents, media, selective antibiotics,
cell lines, and DNA purification systems for eukaryotic gene
expression.

Contact TECH-LINE* TECH-ONLINE:" or your
Life Technologies representative for more information on
the transfection reagents of choice for the next millennium.

LIPOFECTAMINE 2000 Reagent

11668-019 1.5 m]
11668-027 0.75 ml

LIFE eTECl-NOLOGIES,.

Essential Technologies for the Science of Life™

U.S. Academic Orders/TECH-LINE: (800) 828-6686

U.S. Government Orders/TECH-LINE: (888) 584-8929

U.S. Industrial Orders/ TECH-LINE: (800) 874-4226

Latin America Orders/TECH-LINE: (301) 610-8709 Canada Orders: (800) 263-6236

These products are for laboratory research use only and are not intended for human
or animal diagnostic, therapeutic, or other clinical uses. unless otherwise stated.
Quantities subject to change without notice. ©1999 Life Technologies, Inc. 99-078CRE
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New HCS opties

Leica. Microscopy
at its finest.

The new DM IRB is the logical further development of Leica’s successful inverted research microscope. All con-

trasting techniques are integrated and are quickly and easily switched. The variable illumination and imaging light

% paths, excellent HCS optics and wide range of peripherals make the DM IRB an ideal toal for inverted research
Z  microscopy.
-
Leica Microsystems Wetzlar GmbH Phone +49 (0) 6441/29-0
Ernst-Leitz-Strasse Fax +49 (0) 64 41/2925-99
D-35530 Wetzlar (Germany) www.leica.com
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Introducing The Onl)/

ne Cag

At last: The first cost-
efficient, space-efficient,
time-efficient answer to
universal bousing for
all species of rodents.

Now you can house more animals

Iy . 4 - .
¥ L ' i) per square foot, maximize available
o/ i
o o N iy
Biparm-

space, streamline animal care, and
- greatly reduce costs. At the same
time, you can insure all-critical compliance
with both the Animal Welfare Act and the ILAR

Guide® recommendations.

One Cage makes it possible to house all your
rodents in one system. The revolutionary
design features one cage with one feeder,
one water bottle, one filter top (no wire bar
lid required), and only One Rack™ that will

accommodate 112 complete units.

MICE (>250) Ak Ak A8 AS A6

HAMSTERS (>100g.)

RATS (200-400g.)

GUINEA PIGS (<3509.)

With One Cage, 560 mice, 448 hamsters, 224 rats, or 112 guinea

—

pigs can be housed in a single rack. This represents up to a 273

increase in animal populations. (A facility housing 2,200 rats
would require 37 racks housing 30 cages with 60 rats per rack

(based on old-style racks). Compare this to 10 One Cage racks

housing 224 rats per rack.)

You can house more rodents in less space while meeting

interior cage height and floor space requirements

Cleaning and handling multiple cage sizes, wire bar lids, filter




e System

The filter replacement device provides quick
and easy exchange of filters. The clear plastic
modular delivery system provides greater

visibility of food and water for easy inspection.

With One Cage, you can:
House more animals in less space at less cost.

Je in full compliance with The Guide®

and prepared for the arrival of new

animal care policies.

Streamline your work while improving your
level of care.

Simplify purchasing, cut down on inventory

and reduce the number of turnaround units.
Eliminate wire bar lids.

When you look at the options, there'’s no

A

5 ' S 4 -y d
{“:ﬁl""};‘ ;‘ N SR X S : : contest. It's One Cage.

-
-

-
tops, water bottles, and racks is extremely : . Iab mm Im

labor intensive and time consuming
a [ioW[SITe company

Lab Products, Inc., 742 Sussex Ave.
: : P.O. Box 639, Seaford. DE 19973
components to deal with. R, 302 628.4300 * 800.526.0469
FAX 302.628.4309

i ne Cage, you will no longer require
With One Cage, Il no lon; I

multiple cage sizes and there are fewer

I'he Micro-lsolator SP™ Filter Top includes
www.labproductsinc.com

a cage lock with vellow indicator allowing o 5 : . =2

vou to see at a glance if it is properly secured ' A : f - /A

2 gn > ’ iee har Hel e elimi < . g £al One Cage, One Rack and Micro-Isolator SP

to the ¢ agc he wire bar lid is eliminated for 1, e are trademarks of Lab Products, Inc. Patents panding

. ; © Bio Medic Corporation 1999, Made in USA
faster cage changes
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take
the chase

out of your
chemical
purchasing

TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com

EASY ON-LINE ORDERING

The Sigma-Aldrich PipeLine™ eCommerce
system offers simple, on-line access

to over 200,000 products from the
Sigma-Aldrich brands: Sigma, Aldrich,
Fluka, Supelco and Riedel-de Haén.
Now you can place multi-brand orders
for biochemicals, chemicals, equipment
and laboratory supplies from all of

our brands in a single transaction.

FIND WHAT YOU NEED FAST

With eight different ways to search,
including product name, product number,

A TOTAL INFORMATION RESOURCE

Because we are a manufacturer, we offer
not only quality products but the technical
knowledge and support to back them up.

* Over 90,000 on-line MSDS’s

* Over 2 million on-line Certificates
of Analysis

* Thousands of data sheets and
technical bulletins

®
CAS number, molecular formula and Stop the chase and log on today. %
structure, pinpointing products is a snap. It will make your job easier. SIGMA-ALDRICH

www.sigma-aidrich.com

3050 Spruce Street, St. Louis, MO 63103 » 800-521-8956 or 314-771-5765
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What could you do if all the bioinformatics tools
and databases you need were integrated in one place,

easy to use, and didn’t co

THERE’S ONE WAY TO FIND OUT.
GO TO BIONAVIGATOR.COM

BioNavigatoricom is a unique Web-based

service for commercial and academic lab-
oratories that makes bioinformatics easier

fr=> g
Interactive protocols in BioNavigator.com guide you through
bioinformatics analysis procedures, step-by-step.

wh it

and more affordable for everyone. It gives
you access to the databases and tools
you want and need, integrated in a way
that expert and novice users alike will
appreciate. Instructive protocols with
interactive flowcharts guide you through
bioinformatics analysis procedures. And a
comprehensive tutorial helps you get the
most out of every BioNavigator.com feature.

A PLACE WHERE DATA BECOMES KNOWLEDGE.

BioNavigator.com integrates databases
and bioinformatics tools, so you can
pipeline analysis procedures according to
your needs and preferences. Since all the

tools and databases are in one place, you

st a fortune?

don’t need to cut and paste sequences from
one e-mail to another.

Best of all, you don’t need any
expensive hardware or software. All you
need is a PC or Mac, a web browser, and
BioNavigator.com.

BioNavigator.com. Your Web-based
bioinformatics workspace.

NAVIGATOR.COM

LOG ON TODAY FOR YOUR FREE TRIAL.
OR CALL 1-877-EBIOINFO.

©1999 ¢BIOINFORMATICS, Inc. BioNavigator is a trademark of eBIOINFORMATICS, Inc. Box 5430, Pleasanton, CA 94566 Ph 925 426-9966 Fax 603 994-1792 www.ebioinformatics.com.
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A new dimension in two-hybrid analysis

MATCHMAKER MATCHMAKER
Libraries pBridge Vector

MATCHMAKER

System 3
MATCHMAKER cmmmmeee?  MATCHMAKER
Lex A System One-Hybrid System

Use our high-quality yeast media and convenient nutritional
dropout supplements!

Try YEASTMAKER™ Kits for high efficiency yeast transforma-
tion and reliable plasmid isolation.

Also available: GAL4 and LexA Monoclonal Antibodies

Germany & East Europe: CLONTECH GmbH e Tel: 06221 34170 Fax: 06221 303511
United Kingdom: CLONTECH UK Ltd. * Tel: 01256 476500 Fax: 01256 4764399
Japan: CLONTECH Japan Ltd.  Tel: 03 3523 9777 Fax: 03 3523 9781
Switzerland: CLONTECH AG o Tel: 061 68354 50 Fax: 061 68354 52

Austria: CLONTECH GmbH  Tel: 01 310 6688 Fax: 01 310 7744

Distributors: Australia: 61 7 3273 9100 @ Belgium/Luxembourg: 0 800 1 9815 ® Brazil: 55 11 66940539 ® Canada:
Now call CLONTECH direct » 800 662 2566 ® Chile: 56 2 209 6770 ® China: BEIJING YUANGPING BIOTECH 86
10 68187551, GENE CO. LTD. » 021 6428 7163; GENETIMES TECHNOLOGY * 86 21 6402 2371 ® Czech Repuhlic:
420 19 7265214 @ Egypt: 202 349 8311 ® Finland: 358 9708 596 19 @ France: 33134 602424 m Greece: 301 51 53882
= Hong Kong: 852 2646 6101 ® Hungary: 36 1 280 3728 ® India: 91 11 54 21714 B [srael: 972 4 9960595 W Italy: 39
555001871 @ Korea: 82 2 556 0311 @ Malaysia: 603 787 72611 ® Mexico: 525 281 4718 ® The Netherlands: 31 33
495 00 94 m Norway: 47 22 421 520 ™ Poland: 49 6221 34170 ® Portugal: 351 361 36 20 ® Scandinavia: 46 8 728 00
65 m Singapore: 65 7757284 @ South Africa: 27 21 671 5166 ® Spain: 34 9 1 630 0379 ® Taiwan: 886 2 27202215 @
Thailand: 662 530 3804 4 ® Turkey: 90 216 385 8321 rev.8/16/99

Eliminate false positives.
MATCHMAKER System 3.

THustration inspired by the art of Al Held.

MATCHMAKER System 3 (#1612-1) breaks through
the barrier of false positives that has encumbered
two-hybrid analysis. System 3 eliminates false
positives, increases sensitivity, and facilitates
independent confirmation of protein interactions.
Three reporters with distinct control regions yield
strong and specific responses to activation.
Inserts can be expressed in vitro immediately
from a T7 promoter and are tagged with c-Myc or
hemagglutinin (HA) for easy analysis. Streamline
your analysis even further by using MATCHMAKER

Pretransformed Libraries. Call and order today!

CLONTECH

N O W Y 0 U cC AN

1020 East Meadow Circle, Palo Alto, California 34303 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. (AD91807}
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Intfroducin - /\/@

SPECTRAmax GEMINI Wy

Dual-Scanning Microplate o
Spectrofluorometer

¢ Variable EXCITATION and EMISSION, Ea—
250 to 850nm

* Exceptional sensitivity '
® Fluorescence

® Luminescence

® Time-resolved Fluorescence

¢ And much more...

EXCITATION EMISSION
MONOCHROMATOR MONOCHROMATOR

Dual Scanning: spe
flexibility in choosing EXCITA
— use literature values or det
SPECTRAmax GEMINI helps
fluorophore. No hassles, no ¢

Sensitive: Using design
only on sophisticated spectrol
SPECTRAmax GEMINI provide
microplate fluorometry appli

Multi-mode and
time-resolved fluorescence,
scanning and variable wave
assay conditions. The ulti
850nm range in any micropl

|~ And more!
o / *Robotics accessible and:
u--uﬂl‘::‘ “"Q/-: T T T
R A T ¢ Temperature control fol
Wevelength (nm)

P APttt Ve v 58 o) e |nternal reference and

o Mot 2 (498cuteff: Yavelength vs 318 auteft) »

4 Pt "3 (4%eutafT Warelength va T8 auteff) e Automix

= Pigt®4 (49%Scutof! Yavslength vs 550 sutef)

*SOFTmax PRO sof

For detailed information or if you need an urgen
call 800-635-5577 or any nur

1311 Orleans Drive Argentina: 1-796-0023,
Sunnyvale, CA 94089 Brazil: 21-592-3232, Cana
MObCUIar Tel: 800-635-5577 Germany: 089-9620-2340, K
- Tel: 408-747-1700 Israel: 03-576-2620, Japan: 79
DeVIces Fax: 408-747-3602 Scandinavia: +46-(0)31-68 04
Web: www.moldev.com  Switzerland: 061 269 111
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DNA QUANTITATION

Specificity by Nature
ensitivity by Promega

Introducing the DNAQuant™
DNA Quantitation System

UV Absorhance DNAQuant™ DNA Quantitation System Linear Range |’

DNAQuant™

gun Quantitation
Y- 700

y = 0.59x - 39792

600 R? = 0.9957

g

Relative Response

B & B 8

o

0 200 400 600 80O 1,000 1,200
Amount of DNA added to the reaction (picograms)

Promega Corporation » 2800 Woods Hollow Road » Madison, WI 53711-5399 USA e Telephone 608-274-4330 & Fax 608-277-2601 Precision Design... for Life

©1999 Promega Corporation. All Rights Reserved Printed in USA 09/99.
Prices and specifications subject to change without prior notice B105A_AD_EA Wwwepromegascom
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Be First - Go Custom!

oY ,
7y I f‘“‘ k
A % S~
o y

L

Custom PEptide & Antibody Services

Join the many researchers
who have successfully published first with novel reagents from Q(B

Thousands of satisfied customers in 30 countries

« No hidden costs - Easy order pricing structure
- In-house expertise in organic chemistry, immunology, biochemistry & signal transduction

Peptide Services Include: Antibody Protocols Include:
Free HPLC and Mass Spec. analysis Technical assistance in choosing optimal peptide sequences
Free N-terminal acetylation and C-terminal amidation All peptide work (up to 18 AA’s) + 4-8 mg of purified peptide

HPLC purification to >90% and Mass Spec analysis

Scales from milligrams to >10 grams
ELISA titers of >1:15,000

Options include: purification to 98+%, phosphopeptides, biotinylation,
dyes, fatty acylation, cyclic peptides, etc. Options include: Affinity purification and phosphorylation state specific
antibody protocols

o —— i) IOSOURCE S
BioSource International, Inc. @ INTERNATIONAL Fax: (508) 435-2199

1-800-435-2080 Order on-line at www.qch.com e-mail: peptide@qch.com
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 +358/73 682 2758 * FRANCE +33.1/42.53.14.53 » GREECE +30 1 52 81 900 » HUNGARY +420/5.745.736 » INDIA +91/80 646 B20 » |SRAEL +972/3.934 99 22 « ITALY +39 02 26 28 91
JAPAN +81 3 5645 2751 » MEXICO +525/519 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 4353601

SWEDEN +46.8/625.1850 « SWITZERLAND +041/420.96.36 » TAIWAN B86 2 2695 9990 « TURKEY +90 (312) 342 4130 « UNITED KINGDOM
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Up to 100X increase
in DNA probe Your Northern No

Your Northern

SEﬂSitiVity: (Protocol from Molecular C g') w,th ULTRAhbe”

20X increase in Mouse Thymus Total RNA (ug)
20 .

RNA probe sensitivity

Rare messages 53 mANA -
20kb)

now detectable
in Northerns

40 hr exposure

Ideal for Northerns,

Mouse Thymus Total RNA (pg)
20 05 0125

40 hr exposure

Duplicate Northern blots were prepared using mouse thymus total RNA and hybridized with a DNA probe to

Southerns, p53 at a concentration of | x 10° cpm probe/ml hybridization solution. Incubation and washing conditions were
dot/slot blots as per protocol for each solution. Both hybridizations were incubated overnight. Blots were exposed to film

] for 40 hours.
and microarrays

The answer may be as simple
as changing your hyb solution.

Do you get weak signal or no signal at all from your Northern blots? A simple overnight
hybridization with ULTRAhyb can increase the signal of rare messages up to 100X; so,
you can avoid switching to a more complicated technique, such as poly(A) RNA isolation
or RT-PCR.

ULTRAhyb works with RNA or DNA probes labeled isotopically or nonisotopically and in
any blot hybridization protocol. And ULTRAhyb is not just for Northerns — similar
increases in signal are seen in Southerns, dot/slot blots, and gene arrays.

For instant information about ULTRAhyb, email ultra@ambion.com.
Call Ambion today to order ULTRAhyb (Catalog #8670, 125 ml, $80.00).

U.S. (800)888-8804

For a complete list of distributors
visit our website, http://www.ambion.com Canada (800)445- 16l

Ambion, Inc. *

Circle No. 59 on Readers'

|. Molecuior Cloning:A Laboratary Manual, 1989. Sambrook, J. Fritsch, E F.. Maniatis, T. Cold Spring Harbor Laboratory Press

MORE INFORMATION

Instantly!

For instant information about
how ULTRAhyb works, email
ultra@ambion.com

Information may also be
requested by phone, fax or the reader
service number below.

Amisiten

THE RNA COMPANY"



. The
imporiance

of defining

ieciives.

VWhatever your advanced imaging objectives,
advanced CHe0 optics can handle them.

When your requirements involve spectral wavelength imaging from the IR to
the UV, the secret to great images is the improved signal-to-noise performance
designed into Nikon’s CFl60 objectives.

You'll find over 80 CFlé0 obijectives including those needed for techniques
such as multi-photon/confocal, detection of GFP expression, DIC, phase contrast,
fluorescence and deconvolusion-restoration microscopy.

For a demonstration of how important it is to define your research objectives
with CFls0, call 1-800-52-NIKON, ext. 362. Or visit us at www.nikonusa.com

Fig. 1 - C. elegans specimen; 3-photon excitation technique on Nikon Diaphot with 60X Plan
Apo Oil objective. Provided by J. White, Univ. of Madison, WI and Bio-Rad

Fig. 2 - Manduca sexta thoracic pupil neurons specimen; immunocytochemical technique on
Nikon PCM2000 Confocal with 20X Plan Apo objective. Provided by R. Luedeman and P. [

Jansma, Univ. of Arizona

Fig. 3 - Drosophila embryos; time lapse GFP technique on Nikon TE300 with 10X Plan Fluor ®
objective and simple PCI| software. Provided by B. Burnip, Compix Inc. and B. Sanson, Univ.

of Cambridge, UK.

ECLIPSE
@ 1999 Nikon Inc. Circle No. 53 on Readers’ Service Card
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CHEMICON
NUCLEIC ACID DETECTION

Do It The
Easy Way...

Eliminate gels, Southern Blots
and nested PCR analysis

Quantitate your
Nucleic acids

Easily run up to 96 samples
in less than 60 minutes

Avoid isotopes in your lab

Color-coded reagents for
easy tracking of assay steps

More sensitive than gels and
easier than Southern blots

Design a custom kit on-line

The answer is EASY,
CHEMICON is your solution

CHEMICON also offers a menu of “Research use only”
virus detection kits or design a custom molecular
assay on-line at www.chemicon.com/light/oligohow.htm,
or e-mail our Molecular Biology department directly

at molbio @chemicon.com.
7 1
YA
CHEMICON

INTERNATIONAL

CHEMICON INTERNATIONAL = PHONE: (800) 437-7500 = (909) 676-8080 » FAX: (909) 676-9209
E-Mail: custserv@chemicon.com # Visit us at www.chemicon.com
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Call for Papers in the
Physical Sciences,
Social Sciences,

and Mathematics [ pnas

Proceedings of the National Academy of Sciences

of the United States of America

gt 10, 1999 | wul 94 | ma. W | pp 49527 | wwvw pmas.ony

he National Academy of Sciences is targeting the

physical sciences, social sciences, and mathematics
as areas to promote through its official journal, the
Proceedings of the National Academy of Sciences. Among
the many advantages of publishing in PNAS are:

¢ Rapid publication

* Broad, interdisciplinary worldwide audience

e Fast, thorough peer review

* Publication costs are waived for those with insufficient funds

* Second most-cited scientific journal in the world

¢ PNAS Online is robust with free interjournal links, free back
issues, free collections of papers, and extensive links to
other databases (www.pnas.org)

M Sdences

Many institutions already have campus-wide site licenses for
PNAS Online. PNAS also encourages the distribution of
preprints. PNAS articles receive broad media coverage, and
exceptionally noteworthy papers are highlighted by
commentaries or featured on the journal cover.

of the United States of America

Moy 25, 1959 | ol 96 | wa, 11 | py SO91-E574 | sverw pras omy

Direct Submission

Papers may be submitted directly to the PNAS Editorial Office,
which will identify an Academy Member expert in your field to
edit your paper. Alternatively, you may contact an expert
Academy Member yourself to conduct the review.

For further information about publication of research in
the physical sciences, social sciences, and mathematics,
please contact:

Guy Riddihough

Associate Recruiting Editor

PNAS Phone: 1-202-334-1370
2101 Constitution Ave NW FO2013 Fax: 1-202-334-2738
Washington, DC 20418 USA Email: griddiho@nas.edu
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THE TCEBERG SYNDROME™

On the surface, icebergs seem marvelous and perfectly harmless...
So do your current cloning vectors.

However, icebergs, like your current cloning vectors, have a lurking danger°
What you see is NOT what you get — literally!

 Twenty years later...
what was a marvelous cloning system
‘is now fu_ndamentally problematic.

Screen 7 All\White gt ’ Avoid the 1CtB:RQ QYNDRON"—W with

TrueBlue® Vectars
e and experience first hand the satisfaction of
Next g e - an excellent, innovative cloning system.

Results ../

7 Results o

et S , : . At Genomics One, our attitude is:
“Reslts . . “If something is worth doing,
CNet et it is worth doing right”.

Resuits

It begins with your choice of cloning vectors.

GEMOMICS) L/ OHE

: Tel: (450) 6884499 « Fax: (450) 688-9100
Circle No. 66 on Readers’ Service Card Infoi@GenomicsOne.com » wwiv.GenonticsOne.com




Whatever the length,
whatever the sequence,
the FailSafe™ PCR System
will faithfully amplify

} o o your template every time.

. Never fail at PCR again. |
' : : At Epicentre, we're scientists like .
. o you and we usually don’t take adver- £
E ' 73/ ’ tising slogans seriously. But this time
LT e romlse. we’re making an exception. Our new §
4 ‘ FailSafe PCR System is a very different’

- - praduct; it is truly a much better way
A to amplify your DNA.

First, it's a high fidelity system that
makes many fewer mistakes than
regular Taq. It’s also a long PCR systerri
— we've been able to amplify greater !
than 20 kb and believe we can go '
much farther. It’s a “tough template”
system. It will amplify the highest GC
DNA you can throw at it. And finally,

it has our patented PCR Enhancement
Technology, which makes it extremely §
reproducible from reaction to reaction.!
So you can see why this time we broke?
our own prohibition against using
grandiose marketing claims.

We believe that if you use this

enzyme system you will never have

a bad PCR reaction, no matter what
your template. é

That's why we signed this ad,
and that’s our promise to you.

Outside of the U.S. contact the distributor in your country. or calt 608 ARGENTINA/URUGUAY: 54-1-822-6164, : ’ .

AusTRALA: (0 55 AusTaie: 0222-74040-190 BeweLux: 045-5 02 " Canaon. B00-661-6431. Fi . Circle No. 74 on Readers’ Service Card
758, FRAN 8 -463-622

02-5335599 20 or 06-441-510.

. 91. . 03 7 A 82-2 . 8 W
PoLano: 48-58-3457646, Singapore: 779- Sout Armica: 011-792-3428, : 34- R 9
624-0100. Tawan: 886-2-932-1528, Turkey: 312-435-0775, Uniteo Kincpam 6500 e

Epicentre’s PCR products are sold under licensing arrangements with F. Hottman-La Roche Ltd., Roche Molecular Systems, Inc. and The Perkin- e Y

Eimer Corporation. A product containing a licensed thermostable DNA polymerase is accompanied by a limited hgense for the customer to use it 800.284 .84 74

in the Polymerase Chain Reaction (PCR) for life science research in conjunction with a thermal cycler whose use in the automated performance B j

of the PCR process is covered by the up-front license fee, either by payments to Perkin-Elmer or as purchased. .., an authorized thermal cycler www.epicentre.com/catalog/failsafe.htm




Subscribe to

All US orders or enquiries: All International orders or enquiries:
TEL: 202 326 6417 FAX: 202 842 1065 TEL: +44 (0)1223 326 500 FAX: +44 (0)1223 326 501
EMAIL: membership@aaas.org EMAIL: subscriptions@science-int.co.uk




4{ SORVALL

Centrifuges

Incubators, ovens and
biological safety cabinets

Are now one
worldwide company.

The products are still distinct, but the two companies
have now merged to form Kendro Laboratory
Products. A new, unified resource for laboratory

Two leaders in
laboratory equipment.

On one side of the globe, there was SORVALL® -
a leading U.S.-based supplier of lowspeed, superspeed
and ultraspeed centrifuges and continuous cell
separation systems. On the other side, there was
Heraeus Instruments — the German company widely
known for its incubators, ovens, safety cabinets
and freezers.

Two established companies, with complementary
product strengths and similar commitments to service.
Both serving research and commercial laboratories.

equipment, with sales and support personnel
strategically located throughout the world. So
wherever you are, and whatever you need for your
lab, there’s only one name you need to remember
from now on. Kendro Laboratory Products.

Want to get in touch with your nearest Kendro
Representative? Start by paying us a visit on the
Web, at www.kendro.com. And discover a whole
new world of laboratory solutions.

eeKendro

Laboratory Products

Cn-cle No 37 on Headers Sarvnce Card
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30 “'mdmm; 3559 44. In Asia Pacific, 203-270-2080,
wiwiekendro.com
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Looking for brilliant
career opportunities?

~

Then look here...
www.scienceonline.org

Science Professional * Job Alerts delivers e-mail * Meetings and
Network (SPN) delivers the job announcements matching Announcements lists
most comprehensive listing your job search criteria important scientific events
of career opportunities in + Employer Profiles provides * Academic Connections
science every week. overviews of major employers provides online graduate
* Job Search allows you + Advice and Perspectives program information

to browse job listings offers expert career advice

or target your search and highlights hot disciplines

Science Professional Network

www.scienceonline.org * Click on Science Careers
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I 7aKaRa Z-Tag™

Completed in)
Conventional Tag

Speed Comparison in Amplifying E. coli Genomic DNA (100 ng/50 ul PCR)

TaKaRa Z-Taq™ (ROOGA: 200 U, RO0O6B: 200 U x 4)

@ Offers Unmatched PCR Productivity by any other
enzyme at Five times Faster Speed with Excellent
Processivity and Higher Sensitivity.

Amplification Length Achieved

Human genomic DNA | 17.5 kbp and longer
E. coli genomic DNA |20 kbp and longer
ADNA 20 kbp and longer

® TaKaRa Z-Tag™ provides High-throughput to enable
multiple runs of sample processing on a single
cycler* each day. *Applicable to any thermal cycler currently in use

@ Highly Efficient and Cost-effective PCR processes

will accelerate genetics applications in every related
field.

Amplification of E. coli Genomic DNA (100 ng/50 ul PCR)
with TaKaRa Z-Tag™
on the TaKaRa PCR Thermal Cycler PERSONAL by performing
30 cycles: Using 5 sec-denaturation time at 98° C, extension
times are 2 sec, 70 sec
1 2 3 4 5 and 150 sec at 68° C,
respectively for 1 kbp, 10
kbp and 20 kbp.

Lane (5 pl applied for
the Electrophoresis)

1. pHY marker

2.1 kbp

3. 10 kbp

4. 20 kbp

5. A -Hind 1l marker

Purchase of the Takara Z-Taq is accompanied by a limited license to use it in the Polymerase Chain Reaction (PCR) process for research in conjunction with a thermal cycler whose use in the automated performance of the PCR process
is covered by the up-front license fee, either by payment to Perkin-Elmer or as purchase, |.e., an authorized thermal cycler

A Korea DISTRIBUTORS
BOHAN (TaKaRa-Korea) Biomedical Inc. USA and the Americas Europe Taiwan Taiwan
ﬁ‘) Phone: (02) 577-2002 Fax (02) 577-3691 PanVera Corporation BioWhittaker Cold Spring Cheng Chin Trading
Europe Toll Free: B00-791-1400 Europe Biotechnology Co. Ltd. Co.Ltd.
TAKARA SHUZO CO.LTD. TaKaRa Biomedical Europe S.A. Fax: 808-233-3007 Phone: +32(0)8732 1611 Phone: +886 2-635-0930 Phone: +886 2-331-3111

Phone: +33 1414701 14 Fax+33147921880

BIOMEDICAL GROUP
Otsu, Shiga, Ja

3 , Japan
Phone:+81 77-543-7247 Fax+81 77-543-9254

E-mal : info@ panvera.com

Fax: +32(0)8735 1967 Fax: +886 2-605-0063 Fax +886 2-382-2197

Homepage: http://www.takara.co.jp/english/bio_e/ E-mail: bio-sm @takara.co.ip
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Himmescence

...performance
is not a question |
of your budget. |

Luminometer

Photometer ! Your needs are
our guideline for
designing new products.
Following this commitment
we are introducing our new,
user friendly software on the
latest line of anthos

Automation stand-alone

instruments.

Software

anthes

TECHNICA
=T

anthos lucy3

Hall 4, booth E 60/f1

anth

chemilumine

ymetric immuno
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NASA
RESEARCH OPPORTUNITIES IN SPACE LIFE SCIENCES

The National Aeronautics and Space Administration (NASA) announces
two solicitations titled, “Research Opportunities in Space Life Sciences:
Gravitational Biology and Ecology Program” (NRA 99-HEDS-02) and
“Research Opportunities in Space Life Sciences: Biomedical Research
and Countermeasures Program” (NRA 99-HEDS-03).

Research Emphases include:

99-HEDS-02 99-HEDS-03
- Molecular Structures and Physical - Physiology
Interactions - Behavior and Performance
- Developmental Biology - Environmental Health Research
- Cellular and Molecular Biology - Operational and Clinical
- Organismal and Comparative Biology = Research
- Gravitational Ecology - Radiation Health Research

Proposals may be for ground-based research investigations or for space-
flight experiments designed for the Shuttle middeck or for the early phase
of utilization of the International Space Station. Letters of Intent to propose
are due October 8, 1999 for NRA 99-HEDS-02 and October 15, 1999 for
NRA 99-HEDS-03.

NRA 99-HEDS-02 will be open for the period of September 7 through
December 1, 1999 and is available via the Internet at:
http://peer1.idi.usra.eduw/peer_review/nra/99_HEDS_02.html

NRA 99-HEDS-03 will be open for the period of September 16 through
December 1, 1999 and is available via the Internet at:
http://peer1.idi.usra.edu/peer_review/nra/99_HEDS_03.html

Please Check websites for updated information.

Paper copies of these Announcements are available to those who do not
have access to the Internet by calling (202) 358-4180 and leaving a
voicemail message. Please leave your full name and address, including zip
code, and telephone number with area code, along with the NRA # you are
requesting.
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The Netherlands Cancer Institute / Antoni van Leeuwenhoek hospital
SYMPOSIUM - Beurs van Berlage, Amsterdam

KILLING CANCER CELLS
Chemotherapy: Concepts, Targets and Delivery

THURSDAY, November 18, 1999

Richard Klausner, NC|, Bethesda

Key note address

Joseph Schlessinger, NYU, New York

Cellular Signaling by Tyrosine Phosphorylation
Alfred Wittinghofer, Max-Planck-institut, Dortmund
The GTPase Reaction of Ras as an Anticancer Target
Frank McCormick, UCSF, San Francisco

Cancer Therapy Based on the p53 Pathway
Gerard Evan, UCSF, San Francisco

Oncogenic Induced Apoptosis in Cancer

Michael Gottesman, NiH, Bethesda

How Does P-Glycoprotein Transport Drugs ?

FRIDAY, November 19, 1999

Piet Borst, NKI, Amsterdam

Mechanism of Multidrug Resistance in Cancer Cells
Branimir Sikic, Stanford University

Reversal of Multidrug Resistance in Cancer Cells
John Mendelsohn, M.D. Anderson, Houston
Receptor Blockade as Anticancer Therapy

Bob Pinedo, VU, Amsterdam

The Combined Use of Chemotherapy and Biologicals
Paul Nurse, ICRF, London

Controlling the Cell Cycle

Information and registration: http://www.nki.nl - fax: (31-)20-5121954
Please register at your earliest convenience, preferable before November 1.
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RETIREMENT

TRUST SERVICES

TUITION

FINANCING

MUTUAL FUNDS

INSURANTCE

If your retirement plans

have you tossing and turning,
just roll over to TIAA-CREF.

Rest easy. When you have

TIAA-CREF's proven experience
on your side, your retirement
dollars can be working as hard
as they should be.

With a TIAA-CREF Rollover
IRA, it's easy to move assets you
and your spouse may have accu-
mulated in other IRAs, 401(k)s,
and pension plans. That can
make keeping track of your funds

a lot simpler. More important, it's

a way to take fuller advantage
of TIAA-CREF’s renowned
investment expertise and low
expenses—and “devotion to cus-
tomer service” that Barron’s says

“is considered second to none.”

Flexibility to do what you want.

TIAA-CREF's accounts span the
spectrum of asset classes. From
the guarantees of our Traditional
Annuity... to the opportunities
of stocks, bonds and real
estate...to a balanced Social
Choice account, you'll find a
selection to suit your needs and
investment style. And our innov-
ative range of income options is
just as impressive.

A commitment to low tosts

and long-term performantce.
All things being equal, expense

charges can make a substantial

AYa

difference in your investment
returns. That's why you'll be glad
to know that TIAA-CREF's
expenses are among the lowest
in the insurance and mutual fund
industries.?

“TIAA-CREF sets

the standard in the financial
services industry.”

~Morningstar, Inc.
For over 80 years, TIAA-CREF has
been helping millions of the best
minds in education, research,
and related fields build the kind
of future they want and deserve.
So why not make the smart
move? Call us at 1 800 842-2776
to learn more about the benefits
of a TIAA-CREF Rollover IRA. Do it
today, so you can rest easier

tonight.

Ensuring the future for

those who shape it”

1. Source: Barron’s magazine May 18, 1998. 2. Standard & Poor’s Insurance Rating Analysis, 1999; Lipper Analytical Services, Inc., Lipper-Directors’ Analytical Data, 1999 (Quarterly). 3. Source:
Mormningstar July 31,1999. This is an independent service that rates mutual funds and variable annuities. TIAA-CREF Individual and | Services, Inc.distrib CREF certificates and
interests in the TIAA Real Estate Account. Teachers Personal Investors Services, Inc. distributes the variable component of the personal annuities, TIAA-CREF Mutual Funds and tuition savings
agreements. TIAA and TIAA-CREF Life Insurance Co.issue insurance and annuities. TIAA-CREF Trust Company, FSB provides trust services. Investment products are not FDIC insured, may lose
value and are not bank guaranteed. For more complete information about the TIAA-CREF Rollover IRA, including charges and expenses, call 1 800 842-2776 for the prospectus. Read it
carefully before you invest or send money. 1999 Teachers Insurance and Annuity Association/College Retirement Equities Fund, NY, NY 9/99

1800 842-2776

www.tiaa-cref.org
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PNAS Limited Time Offer:

Free Color Figures,
Reduced Page and
Reprint Charges

s part of the PNAS effort to recruit exceptional papers, for the

rest of 1999, color figure printing charges are waived, page

charges are reduced from $70 to $30 per page, the color fee for
reprints is waived, and reprints are discounted 20%.

The redesign of the journal will be completed this fall and increased
color will make PNAS even more lively and easy to read. Authors are
specially invited to submit striking cover photos for consideration.

We hope you will take advantage of this special promotion.

For details, see www.pnas.org/misc/iforc.shtml.
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PNAS

Proceedings of the National Academy of Sciences

of the United States of America

PNAS

2101 Constitution Ave NW
FO2013

Washington, DC 20418 USA
Phone: 1-202-334-2672

Fax: 1-202-334-2739
E-mail: pnas@nas.edu

Visit the PNAS website at www. pnas.org

The Tool for Exploring the Microworld

Do P28 7 Actual 1 um quanz capillary tip
D raptptie PURER MY fabricated with the P-2000.
and consistently produces

micropipettes for cell physiology,

nanoelectrospray, scanning microscopy

and other innovative technologies. Pre-programmed to

make quartz probes with tip diameters from nanometers

to micrometers.

Call or write us today for more information.

From the world leader in micropipette technology.

SUTTER INSTRUMENT COMPANY

51 DIGITALDRIVE . NOVATO CALIFORNIA . 94949 . PHONE:(415)883-0128
FAX:(415)883-0572 . EMAIL:INFO@SUTTER.COM . WEB:WWW.SUTTER.COM
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I Make the most of our I
Customer |

Service
Staff

B Subscribe
B Renew

B Change your address

B Claim missing back issues
B Order additional copies

Telephone
Europe:+44 (0) 1223 326500

USA:+1 202326 6417

Fax

Europe: +44 (0) 1223 326501
USA:+17 202 842 1065
Email
membership@aaas.org

 are here to help you
——t




“Hollywood has the Oscars. Sports h lympics. And American science has
the annual meeting of the American Assoglatien for the Advancement of Science
the one place where researchers from all diseiplings and : '
to trade discoveries and ideas.” (Bill Dietrich, Sgh ity

COMPUTERS AND
LIFE IN CYBERSPACE

Hear presentations from the leaders of science
and technology and choose from more than
140 special symposia including these in. ..

— Scientific Modeling of Complex Scale Relationships
— The Increasing Cost of (Not) Sharing Scientific Data

— How Real Are We? Authentic Technology Uses
in Science Education

— Humans, Computers, & Speech
— Battling the Crypto Wars
— Breaking Barriers: Research, Education, & the Web

— Internet Use: How is the Public Gathering Science
& Health Information?

- Scientific Communications Systems, Electronic Media,
& Intellectual Property

— Small-World Networks in Science, Society, & Cyberspace

— The Scientist's Workstation

— Electronic Threats in Human Rights Information Management :
— Technology & Inequality; Options for Positive Action ‘U ',

Among those invited to speak are: |

~ Vinton Cerf, MC| - David Smith; Duke Univ S clen
— Robin Kling, Indiana Univ  Steven Strogatz, Comell Univ N an
— Jennifer Tour Chayes, — Duncan Watts,
Microsoft Corp. The Santa Fe Inst
— Susan Landau, ;
Sun Microsyst Labs
— Whitfield Diffie, Sun Microsyst L
— Bruce McConnell, OMB — Jon Miller, Chicago Acad of Sci
- John Gardner, 0SU Eve-Marie Lacroix, NLM

— Andrew Odlyzko, AT&T Labs f‘L And hundreds more!

- —
ir il

The AAAS Meetin‘g‘..~ Take anothi

L




Very High Efficiency Engines & Refrigerators

e Entropy Engines produce zero emissions & do not use any environmentally harmful chemicals. They
can operate by converting heat at any temperature to power and the by-product is clean refrigerated air.
Entropy Engines have efficiencies higher than any conventional Refrigerators, Engines or Fuel Cells.

Entropy Engines can operate as both a power plant and a refrigerator. Typical uses: For Refrigeration,

Air-conditioning & as an engine for: Generators, Outboard motors, Lawn-mowers, Compressors & Autos.

For Sales & more Information Contact:
U.S. Patents # 5,547,341 & 5,765,387
Australian Patent # 679,318

European Patent Appln: # 95,905,917.1

Worldwide & other U.S. Patents Pending USA

Entropy Systems, Inc.
8150 Market Street
Youngstown, OH 44512,

Phone: (330) 726-2051
Fax: (330) 726-2052
www.entropysystems.com

Entropy Engines operate on the Amin Cycle. The following is a brief theoretical analysis of the Amin Cycle:

The Amin Cycle

Let us consider a system in which a cylinder filled with an
ideal gas is rotated. The radius of rotation of the cylinder is
constant. The rotational speed of the cylinder can be varied by
changing the value of ® (angular speed). The cylinder is
equipped with a frictionless, moving piston located on the side
closer to the center of the rotation. The piston can compress and
expand the volume of the cylinder. The cycle comprises of the

Ih
h2 H
following processes (Figure 1):

Figure 1
(1-2) The gas expands isothermally at a temperature T in the
cylinder at a constant low speed ;.
(2-3) The rotational speed is increased from ®; to ©, at constant
volume and temperature.
(3-4) The gas is compressed isothermally at a temperature T in
the cylinder at a constant high speed ®,.
(4-1) The rotational speed is decreased from w, to o, at constant
volume and temperature.

In a rotating cylinder, the molecules of the ideal gas have a
distribution according to Boltzmann’s distribution Law. The
centrifugal acceleration is represented by a = v’/#. However, v
= or, then a = &’. Therefor according to Boltzmann’s
distribution Law, the pressure on the piston surface can be
derived using equation 1.

H 2 ma?r?
dapP " mo’r -

H
== |- dr=>P=Pe % |
P kT

r+H-h
Equation 1

From the first law of thermodynamics, dQ = dU + dW + dKE.
For an isothermal process, dU =nCvdT = 0.

The work dW = PdV.

Let us analyze the energies at each step:

KE = [Ymo’(r+tH)? — YmoXr+H-h)’].  For all steps,
vama(r+H)? is constant and cancels out. Thus we shall not
rewrite it again.

(1-2) dQ,, = nCvdT + P.dV + Yam(w;)* [(r+H-h,)*~(r+H-h,)’]
=PV + Vam()* [(r+H-h,*(r+H-hy)’]

(2-3) dQ,.5= nCvdT + PdV + %m[(w;)’~(@;)*](r+H-hy)?
= vim[(@))’~(@,)*)(r+H-hy)?

(3-4) dQ,4,= nCvdT + P.dV + ¥am(w,)* [(r+H-hy)*~(r+H-h,)’]
=PcdV + Yam(a,)* [(r+H-hy)*-(r+H-h;)’]

(4-1) dQ,.; = nCvdT + PdV + Ysm[(m,)*~(w,)*](r+H-h,)?
= Vm[(02)*~(@)’)(r+H-h))*

(According to the definition of a thermodynamic cycle

Net Heat = Net Work)

dQnet = dQ2 + dQa3+ dQs.4 + dQy. = PdV + PV
AWy = P.dV + PdV

EfflCiency n= WNet / Q1_2 =1+ Pch/Ped

p = p A
£, = E)e_%‘q}i(hlzghg_szlxh] R )
Pav,,, +Pdv,, =
e_';fzf (-1 20 1)h-1))
] PR
T AR S
=>PdAdV+PdV=0

dVC(,mp = h2 — h] and dVexp = h] - h2
In the Amin Cycle, the heat conversion efficiency depends
on the magnitude of the acceleration difference only. The cycle
gives similar results for different types of accelerations and
various combinations of Isothermal, Adiabatic and Polytropic
processes.
References:
1. Feynman,R.,Leighton R.,Sands,M.,“The Feynman Lectures
on Physics: Addison-Wesley Publishing Co., 1989.
2. Saad, M, “Thermodynamics — Principles and Practice,
Prentice-Hall, Inc., 1997
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INSTRUMENTATION, APPARATUS, AND LABORATORY MATERIALS

NEW PRODUCTS

CHROMATOGRAPHY SYSTEM
The QuantaSep 1000 LX is a fully integrat-
ed benchtop chromatography system with
a dual flow rate range (1 ml/min to 100
ml/min and 10 ml/min to 1000 ml/min).
' The flow rate is changed
by changing the pump
head and some tubing.
Two sets of valve mani-
folds are provided to al-

Sepragen
For more

information call
800-466-0737 or

circle 139 - A
on the Reader | low for precise reduction
Service Card of hold-up volume dur-

ing the lower flow rates.
A unique Actlve Air Trap protects air from
causing damage to the gel bed. Windows-
based software provides real-time data
monitoring of all sensors.

CCD DIGITAL CAMERA WITH

REMOVABLE COLOR
The SPOT-2 camera, like its predecessor
SPOT, is a cooled charge-coupled device
{CCD) color digital camera designed for
microscopes. The SPOT-2 camera com-
bines color imaging capabilities with the
option of sliding the color and infrared (IR)
filters out of the light path. This allows ac-
quisition of true mono-

chrome images. When | Diagnostic
the color and IR filters | NSETUMENES
are removed, the cam- | Formore
era sensitivity increases | E;::ﬂ;f:&;agr
substantially. Increased | = oja 140
sensitivity results in re- | o the Reader
duced exposure, focus- | Service Card

ing, and data transfer

times, which can be cr|t|cal for low l|ght
fluorescent samples and samples that
photobleach. With the filters removed,
higher wavelengths of light reach the CCD.
This is essential for capturing light emis-
sion from Cy5 and Cy7 fluorescence dyes.

FILTER FLUOROMETER
The Quantech Filter Fluorometer stores up
to nine multi-point standard curves in
memory. The intuitive menu-driven soft-
ware with its automatic gain feature elim-
inates time-consuming manual adjust-
ment whlle automatlc optlmlzatlon of lin-

ment can achieve sensitivity levels to
parts per trillion and picograms per
milliliter for demanding applications.

SPLIT-IMAGE MICROSCOPE
The CFM 2 compound
forensic microscope dis-
plays a side-by-side im-
age of two samples of
hair, textile fibers, sur-

Leica

For more
information call
800-248-0123 or

faces or cross sections of circle 142
paint layers, parts of | on the Reader
Service Card

plants, dust, or dirt parti-
cles. The split-image di-
viding line is adjustable to show from O to
100% of the specimens. The CFM 2 provides
controllable color balance and illumination
for consistent performance, superior optics
for repeatable accuracy, and ergonomic de-

sign for maximum comfort. Both specimens
are bathed in 150 watts of color-balanced
light from a single external cold light source.
The instrument features one circular, rotat-
able stage and one square stage.

DOUBLE-STRANDED DNA
ANALYSIS
Sure-RACE (Rapid Amplification of cDNA
Ends) is a multi-tissue panel for easy poly-
merase chain reaction (PCR)-based analysis
of double-stranded cDNA from 24 human or

5 mouse tissues. The panel
OriGene

. enables researchers to
Technologies | complete the 5-end se-
For more

quences of long and rare

TARGETS FOR HIGH-THROUGHPUT

SCREENING
ScreenReady Targets for
high-throughput screen-
ing consist of licensed
SignalScreen G Protein
couple receptor mem-

BioSignal

For more
information call
514-937-1010 or

branes pre-coated onto circle 144
i on the Reader
basic 96-well FlashPlate Service Card

microplates and sup-

plied with the appropriate NEN radloll—
gand and detailed assay protocol. The tar-
gets are fully automatable and stable for a
month at 4°C.

ANTIBODIES FOR NEUROSCIENCE
RESEARCH

A new offering of 38 an-
tibodies for neuroscience
research includes anti-
bodies to nitric oxide
synthases; adenosine,

RBI

For more
information call
800-736-3690 or

circle 145 >
on the Reader adrenergic, and mus-
Service Card carinic receptors; signal

transduction agents;
neuropeptides; ion transporters; and tran-
scription factors. Each is accompanied by a
detailed product data sheet.

RIBONUCLEASE PROTECTION
ASSAYS
RPA Il kits are ribonuclease protection as-
says capable of simultaneous detection
and quantitation of up

to 10 probes plus inter- Asmnion
nal controls within a sin- For more
gle RNA sample. The RPA | information call
Il is sensitive enough to 802:3:;?3; e
detect even very rare | oo o
messages without poly- | service card

adenlyate selection. The |
simple, single-tube format is compatlble
with isotopically and nonisotopically la-
beled probes.

TwWO-HYBRID SCREENING FOR
PROTEIN RESEARCH
The MATCHMAKER Two-Hybrid System 3
for |dent|fy|ng and confirming protein in-
teractions was designed

= ear range maximizes the information call | ranscripts with exten- CLONTEQH to address many of the
Barnsteadl working concentration 301‘.34:)'3118: “ | sive secondary struc- Laboratories ety lties that have im-
Thermolyne | range, The large, versa- D;':;:Reader | tures, to discover alter- |  Formore peded this research. The
~ formore | tile sample compart- Service Card | Nate RNA transcription ég;fg;fgﬁ?gr system features a new
;g{)"_’srggfg‘a‘;agr | ment facilitates repeti- start sites derived from circle 147 yeast strain that sub-
cto T | tive quantitative analy- different tissue-specific transcriptional pro- onthe Reader = stantially eliminates
onthe Reader | S€S and accommodates  moters, and to identify differentially spliced Service Card false positives through
Sepice Cad a wide variety of cells or  RNA transcripts that contain altemate 5 ex- the use of three re-
_ — | cuvettes. The instru- ons that are used in different tissues. CONTINUED ON PAGE 2150
www.sciencemag.org SCIENCE VOL 285 24 SEPTEMBER 1999
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CONTINUED FROM PAGE 2149

porters with distinct control regions. The
new vectors include unique epitope tags,
different bacterial selection markers, and
integrated T7 promoters to expedite inde-
pendent confirmation of protein interac-
tions by in vitro coimmunoprecipitation
assays. This system comes with all neces-
sary reagents for two-hybrid screening, in-
cluding sequencing primers, dropout sup-
plements, and YEASTMAKER Carrier DNA.

SMALL ULTRAVIOLET
TRANSILLUMINATOR
The compact Slimline TE-312S ultraviolet
(UV) transilluminator is approximately the
size of a laptop computer. It produces a
312-nm UV intensity of 9000 uW/cm?. It

INSTRUMENTAT

is suitable for photo-

Spectronics | gocymentation of mini-

‘ FD'"}""‘-‘G“ electrophoresis gels and

ni 1on H H HR

i e e
circle 148 ence, p Ic

onthe Reader ~ quality control, ?Ind

Servicecard |~ many related applica-

. tions. A special polymer-

based diffusing screen ensures unmatched
irradiance uniformity at the filter surface
and excellent photographic quality. The
LONGLIFE filter glass on the transillumina-
tor inhibits solarization up to 50 times

ON, APPARATUS, AND LABORATORY MATERIALS

longer than ordinary filters, ensuring much
longer filter life. The unit is equipped with
a hinged UV-blocking cover to shield the
user from UV radiation and protect the fil-
ter from damage caused by objects
dropped on the glass.

EPITOPE TAGGING
Epitope tagging can be used for screening
colonies, localization and purification of
expressed proteins, and quantitation by
immunodetection as- —

says. Antibodies are | Berkeley
available for several = Antibody
epitope tags, including | Formore
HA.11 (influenza hema- ' information cal
glutinin), 9E10 (c-myc), | m“ |
AU1,AUS, Glu-Glu, KT3, | “SHEE 10
IRS, FLAG, 6-His, GFP, | ‘sunicecornd
CMPK, MBP, and GST. ‘ ‘

LITERATURE
Introduction to Sample Handling is a book-
let designed to help infrared (IR) users of
all skill levels obtain the best quality spec-
tra from their samples. Certain sample col-
lection techniques are more effective than

S

others for specific sam- | Nicolet - |
ple types, so it is impor- | Instlrcurnent ‘
tant to know which one | |
to use. The methods re- | infﬂx =% |
Viewed in the booklet f 608-273-5050 or :
include transmission, = circle 150
attentuated total reflec- = on the Reader
tion, diffuse reflectance, = Service Card

and true specular re-
flectance/reflection-absorption. The book-
let includes a description of how each
sampling method works, what types of
samples can be analyzed, and the advan-
tages of each method.

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

WARNING. Even a single use of the Super Hyb Kit may result in addiction.
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