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RT-PCR Systems
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Molecules of target RNA

The ProSTAR™ RT-PCR Systems utilize Stratagene’s high performance, ProSTAR™
high fidelity ZagPlus” Preciston DNA polymerase and PfuTurbo™ DNA HF Single-Tube
polymerase in combination with an nplimi/_ul MMLYV reverse transcriptase RT-PCR System
to create the most |?(>\\l'I‘|lLI|. sensitive and (ngh Fldellty)
versatile RT-PCR systems av ailable Featuring 7;1(’1,/&’@
Prectsion DNA polymerase.
Powerful single tube system
offers convenience while
minimizing contamination
risk. Ideal for detection

and quantification of

gene expression.
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Amplifies a broad range
of target sizes

ProSTAR™ Ultra HF
RT-PCR System
(Ultra High Fidelity)

Featurin g ]ff}t Turbo™

DNA polymerase.

The highest fidelity

and performance of
any RT-PCR system.
Exceptional sensitivity
and versatility. Ideal for
cloning, expression and

sequencing applications.
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COVER Corn, soybean, rice, and cassava are just a few of the impor-
tant agricultural crops that are being modified through biotechnology
to be more health enhancing, more nutritious, and more productive.
The science and the business of agricultural biotechnology, including
questions of consumer acceptance and ownership of technology, are

NUMBER 5426

topics of the special section beginning on page 367. 36 7

IMAGES: CORN, LARRY LEFEVER/GRANT HEILMAN; SOYBEANS, DENNY EILERS/GRANT HEILMAN; RICE, WOLFGANG
EHLER; PLANTLETS, BERND AUERS/DUPONT; CASSAVA, SYLVAN WITTWER/VISUALS UNLIMITED]

NEWS OF THE WEEK

RESEARCH MANAGEMENT: Richardson
Reverses Course on DOE Reorganization

MICROBIOLOGY: Anti-lImmune Trick
Unveiled in Salmonella

QUANTUM MECHANICS: Physicists Tame a
Single Photon

EUROPEAN UNION: Belgian Socialist
Tapped to Head EU Research

HUMAN GENOME PROJECT: Commercial
Firms Win U.S. Sequencing Funds

IMMUNOLOGY: Keeping Bone Marrow
Grafts in Check

IMAGING: A Microscope With an Eye for
Detail

SPACE SCIENCE: NASA Plans Close-Ups of
Mercury and a Comet

YOUNG FACULTY AWARDS: Keck Helps Five
Careers With $1 Million Grants

v 313  ELECTRONICS: Organic Molecule Rewires
391 Chip Design

315 ELECTRONIC PUBLISHING: U.S., European
Backers Differ on E-biomed Plan
NEws Focus

316  GENETICS: Repairing the Genome's
Spelling Mistakes
Surgically Altering Plant Genes

318  ASTRONOMY: Holes in the Sky Provide
Cosmic Measuring Rod

320  CONSERVATION BIOLOGY: Lynx and Biologists
Try to Recover After Disastrous Start

322  ATMOSPHERIC SCIENCE: Does a Globe-
Girdling Disturbance Jigger El Nifio?

323  SCIENTIFIC PRIZES: Nobel Foundation
Seeks Looser Financial Reins

325  CLMATE: A Wobbly Start for the Sahara

PLANT BIOTECHNOLOGY: FOOD AND FEED
367  The Plant Revolution

v391
313

RESEARCH

=/
NEWS s

REPORTS

Electronically Configurable Molecular-
Based Logic Gates C. P. Collier, E. W.Wong,
M. Belohradsky, F. M. Raymo, J. F. Stoddart, P.
J. Kuekes, R. S. Williams, J. R. Heath

Weathering an
outbreak

369  Engineering Plants to Cope With Metals

370  Crop Engineering Goes South
REVIEWS

372  Gene Discovery and Product

ent for Grain Quality Traits
B. Mazur, E. Krebbers, 5. Tingey

375  Nutritional Genomics: Manipulating

Plant Micronutrients to Improve Human

Health D. DellaPenna

Plant Functional Genomics C. Somerville

and S. Somerville

Worlds Apart? The Reception of

Modified Foods in Europe and the U.S.

G. Gaskell, M. W. Bauer, J. Durant, N. C. Allum

VIEWPOINT

387  Biotechnology and Food Security in the
21st Century |. Serageldin

See related Editorial on p. 335.

§

394  Electrostatic Repulsion of Positively
Charged Vesicles and Negatively Charged
Objects H. Aranda-Espinoza, Y. Chen, N. Dan,
T. C. Lubensky, P. Nelson, L. Ramos, D. A. Weitz

AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in December, by the American Association for the Advancement of
Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail postage (publication No. 484460) paid at Washington, DC, and additional
mailing offices. Copyright ©® 1999 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS.
Domestic individual membership and subscription (51 issues): $110 ($62 allocated to subscription). Domestic institutional subscription (51 issues): $325;

Foreign postage extra: Mexico, Caribbean (surface mail) $55; other countries (air assist delivery) $90. First class, airmail, student, and emeritus rates on
request. Canadian rates with GST available upon request, GST #1254 88122. Publications Mail Agreement Number 1069624, Printed in the U.S.A.

16 JULY 1999 VOL 285 SCIENCE www.sciencemag.org



SCIENCE'S COMPASS

EDITORIAL ' 350
335  Facing Fear of Biotechnology R. N. Beachy - "
B Mysteries
LETTERS - ) of the
337 Calcium and EMFs: Graphing the Data R. P. early
Liburdy. Activism and Extremism P. Spargo. solar
Response R. Koenig. Fundamentalisms M. L. Spezio; T. W. system

Draper. The Frist-Rockefeller Scenario M. S. Lubell.
Einstein’s Diploma |. Tessman. Our Human-Machine
Civilization R. Kurzweil. Neuronal Cell Death: T
BERRCOGHT 180 v 349  PHOTOSYNTHESIS: Coherent Excitation in ]
400 i 5
BOOKS ETAL. the Antenna Complex M. Orrit
343 EVOLUTIONARY BIOLOGY: Phenotypic 350  COSMOCHEMISTRY: Through an Hourglass SCIENCE ONLINE
Evolution A Reaction Norm Perspective Darkly B. 5. Meyer wwwi.scienceonline.org
C. D. Schlichting and M. Pigliucci, reviewed TECH.SIGHT SCIENCE
by H.A. Orr T
353  INTERNET: The Internet of Tomorrow 1 ainis
344  Nota Bene To Read and Enjoy D. Clark WiKSGIenCETIng Org
PERSPECTIVES 354  SOFTWARE: Perception, reviewed by ST
v344  CELL CYCLE: The Difficulty in Separating &t Cacnbel Al . Bauc) wwwsciencenow.org
418 Sisters T. L. Orr-Weaver 355  SOFTWARE: GeneTool 1.0, reviewed by NEXT WAVE
D. Nishi
v 347  MEDICINE: Climate and Health i SRR AR APOATES
397 P.R. Epstein 357  TechSightings ks
GRANTSNET
RESEARCH FUNDING DATABASE
www.grantsnet.org
NEUROAIDS
EXPERIMENTAL WEB SITE
wwwisciencemag.org/NAIDS
v397  Climate and Satellite Indicators to v 412  Prevention of Graft Versus Host Disease
=l Forecast Rift Valley Fever Epidemics in 310 by Inactivation of Host Antigen-
Kenya K. . Linthicum, A. Anyamba, C. ). Presenting Cells W. D. Shlomchik, M. S.
Tucker, P.W. Kelley, M. F. Myers, C. J. Peters Couzens, C. B. Tang, J. McNiff, M. E. Robert, .
v400  Unraveling the Electronic Structure of i M. J. Shiomichik 5.G. Emacion
e Individual Photosynthetic Pigment- 415  Generation of a Widespread Drosophila
Protein Complexes A. M. van Oijen, M. Inversion by a Transposable Element
Ketelaars, ). Kohler, T. J. Aartsma, J. Schmidt M. Céceres, ]. M. Ranz, A. Barbadilla, M. Long,
A. Rui
403  Differences in Left-Right Axis Pathways =
in Mouse and Chick: Functions of FGF8 ;“4‘13 Identification of a Vertebrate Sister-
and SHH E. N. Meyers and G. R. Martin Chromatid Separation Inhibitor Involved in
iy Transformation and Tumorigenesis H. Zou,
406  Bacterial Photoreceptor with Similarity T.). McGarry, T. Bernal, M. W. Kirschner
to Photoactive Yellow Protein and Plant
Phytochromes Z.Y. Jiang, L. R. Swem, B. G. Different Trajectories of Parallel Evolution
Rushing, S. Devanathan, G. Tollin, C. E. Bauer During Viral Adaptation H.A.Wichman, M.R.
405 Anilioke daniNs i Badgett, L. A. Scott, C. M. Boulianne, . |. Bull
ele o Associated wi
Intervertebral Disc Disease S. Annunen, TECHNICAL COMMENTS
P. Paassilta, J. Lohiniva, M. Perala, T. Functional Approaches to Gene Isolation in
Pihlajamaa, J. Karppinen, O. Tervonen, H. Mammalian Cells A.V. Gudkov, I. B. Roninson,
Kroger, S. Lahde, H. Vanharanta, L. Ryhanen, R. Brown; A. Kimchi, O. Cohen, J. Kissil, T. Raveh,
H. H. H. Géring, J. Ott, D. J. Prockop, L. B. Inbal, N. Levy-Strumpf, H. Berissi, L. Deiss Preventing graft
Ala-Kokko www.sciencemag.org/cgi/content/full/285/5426/301a versus host disease

Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of address to Science, P.O. Box
1811, Danbury, CT 06813-1811. Single copy sales: $8.00 per issue prepaid includes surface postage; bulk rates on request. Authorization to photo-
copy material for internal or personal use under circumstances not falling within the fair use provisions of the Copyright Act is granted by AAAS to
libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $4.00 per article is paid
directly to CCC, 222 Rosewood Drive, Danvers, MA 01923. The identification code for Science is 0036-8075/83 $4.00. Science is indexed in the Reader’s
Guide to Periodical Literature and in several specialized indexes.

SCIENCE VOL 285

293

www.sciencemag.org 16 JULY 1999



Di(cov

Armersham Pharmacia Biotech UK Limited. Amersham
Place, Little Chalfont, Buckinghamshire, England HP7 SNA.
Al goods and services are sold subject to the terms and
conditions of sale of the company within the Amersham
Pharmaca Biotech group which supplies them. A copy of
these terms and conditions of sale 15 available on request.

66710 DN

Simple isn’t it. We know it isn’t. Not when you are

facing thousands of possible new drug leads and
stretched R&D budgets.

Our job is to facilitate the business of bringing new
therapies to market faster and more cost-effectively. If
that’s the business you’re in, you’ll find us at the very
heart of it — discovering, developing and delivering the
special technologies and support services — from research

through to production.

Our know-how spans the entire pipeline from gene to
medicine. Right now, our MegaBACE™ DNA sequencing
technology is accelerating the genome discovery race.
LEADseeker™ homogeneous imaging system can shorten
a drug screening cycle five fold. STREAMLINE™

technology delivers pure protein by the tonne.

And we continue to develop our contribution with high-
performance systems for protein characterisation and

exciting new miniaturisation techniques.

We understand your requirements because we work
closely with our customers to provide the latest systems
to accelerate their commercial success. We already have
more than 70 such technology collaborations with top
life science companies. The shared experience gives birth
to new leading-edge technologies that match actual needs

— and the discover, develop, deliver cycle can continue.

So it doesn’t matter where you are in the process or how

complex the task. Just ask us. It’s that simple.

Discover more at www.apbiotech.com

~Deliver.

amersham pharmacia biotech

Circle No. 32 on Readers’ Service Card




FLUORESCENT
DNA SIZING STANDARDS

I 20 ‘ISO 1 BD 210 240 2?0 3!]3 330 360 380 420 450

f )‘ ﬂ

Example of Rhodamine-X labeled MapMarker 70-400 sizing standard run on ABI model
310 Genetic AnalyzerTM. Marker bands are 70, 80, 90, 100, 120, 740, 160, 180, 190
200, 220, 240, 260, 280, 300, 320, 340, 360, 380, 400 nucleotides long.
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MapMarkers are compatible with all
fluorescent based separation systems.

MapMarkers provide consistent intensities
and migration patterns.

MapMarkers are available labeled with
your choice of the most commonly used
fluorescent dyes

TO ORDER OR OBTAIN INFORMATION TOLL FREE

Circle No. 52 on Readers’ Service Card

Phone 877-852-7838 FAX 877-286-0322




MALLEABLE MOLECULAR
LOGIC GATES

One approach for increasing the density
of devices for computing is to rely much
more heavily on accessing large arrays of
programmable memory. If the density of
interconnections is high, then the pres-
ence in individual devices of defects that
may form during assembly or even during
operation need not impair the operation
of the remainder of a chip. Collier et al. (p.
391; see the news story by Service) have
harnessed the electrochemical properties
of rotaxane molecules in solution to cre-
ate switching devices for such computers.
When used as a barrier layer between two
electrodes, these molecules create a
“closed” switching state, but an oxidizing
pulse can irreversibly “open” the switch.
By selectively applying such pulses, logic
circuits (AND and OR gates) can be creat-
ed because the high and low current lev-
els differ by more than a factor of 10. The
performance of these micrometer-scale
devices is expected to scale to much
smaller dimensions.

FORECASTING RIFT

FEVER EPIDEMICS
Rift Valley fever periodically infects hu-
mans and livestock in eastern Africa. The
virus is transmitted by mosquitoes, and
thus all major epidemics in the past half
century have occurred after periods of
heavy rainfall. Linthicum et al. (p. 396; see
the Perspective by Epstein) have devel-
oped a metric based on an analysis of cli-
mate indicators and satellite observations
of vegetation distribution that may allow
outbreaks to be predicted up to 5 months
in advance. Such advance notice of out-
breaks, along with satellite monitoring of
vegetation to infer locally affected areas,
would greatly facilitate measures to con-
trol or limit epidemics through vaccina-
tion and mosquito control.

SHEDDING LIGHT ON

PHOTOSYNTHESIS
During bacterial photosynthesis, light-har-
vesting antenna complexes absorb pho-
tons and enter an excited state. Subse-
quent steps transfer excitation energy to
the reaction center. Understanding the
precise processes of excitation and energy
transfer has been the focus of intense re-
search, but characterizing the electronic
excited states has proved difficult. Van Oi-
jen et al. (p. 400; see the Perspective by
Orrit) used low-temperature single
molecule spectroscopy to study two dif-

www.sciencemag.org SCIENCE VOL 285

ferent parts of the antenna complex LH2.
They found that the excited state is local-
ized in one part but delocalized in the
other. The results have implications for
the rate and mechanism of energy trans-
fer in photosynthesis.

SOMETIMES, OPPOSITES REPEL
Opposite charges attract, so our intu-
ition tells us that charged particles
will uniformly cover a surface with the
opposite charge. Aranda-Espinoza et
al. (p. 394) examined the adherence of
negatively charged latex particles to
the surface of large vesicles (20 mi-
crometers in diameter) made of mix-
tures of positively charged and neutral
surfactants and found that a separa-

tion into adhesive and nonadhesive
(repulsive) zones occurred. The au-
thors argue that negatively charged
counterions aggregate on the inside
surface of the vesicle in the nonadhe-
sive zones and that it is their charge
that repels the latex particles. This ef-
fect, electrostatic adhesion saturation,
may operate between membranes and
vesicles in cells.

COLORS FROM ALL OVER

THE SPECTRUM
The energy for photosynthesis in plants
and bacteria comes from visible light.
Jiang et al. (p. 406) report the isolation
from the photosynthetic bacterium Rho-
dospirillum centenum of a hybrid pho-
toreceptor that appears to be related to
both blue-light (cryptochrome) and red-
light (phytochrome) photoreceptors. With
one domain that is similar to the prokary-
otic photoactive yellow protein (PYP) and
contains the blue light-absorbing p-hy-
droxycinnamic acid chromophore and an-
other domain that displays similarity to
the red-light sensitive phytochromes, the
new protein is named Ppr, for PYP-phy-
tochrome-related. Ppr mediates blue

light-dependent regulation of the chal-
cone synthase gene, and it may represent
a component of an ancient bacterial sig-
naling system that later gave rise to the
plant phytochromes.

WAS THAT A RIGHT OR A LEFT?
From outward appearance, most verte-
brates display left-right (LR) symmetry.
However, the design of the internal organs
is frequently asymmetric. Recent studies
have provided insights into the genetic
program that functions in directing LR
asymmetry. In the chick, the fibroblast
growth factor FGF8 and the Sonic hedge-
hog protein (SHH) act as early right and
left determinants, respectively. As a com-
parison, Meyers and Martin (p. 403) exam-
ined the mouse, only to find that FGF8
and SHH perform very different functions
in the two organisms. The chick right de-
terminant FGF8 is a left determinant in
mouse, and instead of activating left-de-
termining factors as it does in chick, SHH
blocks the left-specifying genes from be-
ing expressed on the right in mouse.

HELPING HOSTS
ACCEPT GRAFTS

Bone marrow loss that may occur during
cancer chemotherapy is fatal unless a
bone marrow donor can be found who is
an exact match—that is, completely histo-
compatible—so that the graft cannot at-
tack the host. One approach for avoiding
graft versus host disease (GVHD) is to de-
plete mature T cells from the bone mar-
row. Unfortunately, this procedure often
makes the bone marrow cells less likely to
engraft and less potent against tumor re-
currences. Shlomchik et al. (p. 412; see the
news story by Hagmann) now show that
for minor histoincompatibilities, GVHD is
precipitated only through the antigen-
presenting cells (APCs) of the host. Thus, it
may be possible to increase the likelihood
of successful transplantation by targeting
only the appropriate APCs of the host
rather than the T cells in the graft.

INHERITING A BAD BACK
Intervertebral disc disease, which is typi-
cally associated with sciatica, is a com-
mon and costly public health problem. Al-
though a genetic component has been
suspected, it has been difficult to demon-
strate because the disease is multifactori-
al—environmental and physiological fac-
tors also contribute. Annunen et al. (p.
409) refined the usual methods of linkage
analysis and were able to demonstrate an

CONTINUED ON PAGE 299
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association between the disease in a
group of unrelated individuals from Fin-
land and an allele coding for one of the
polypeptide chains of collagen IX.

CUT THE PROTEINS,
DIVIDE THE CELL
Proper segregation of chromosomes dur-
ing cell division, which often goes awry
in cancer cells, requires precise timing of
the release of sister chromatids and the
beginning of anaphase. In yeast, selective
proteolysis of the securin proteins Pds1p
and Cut2p is required for chromatid sep-
aration. Related proteins with similar se-
quences have not been found in mam-
malian cells, but Zou et al. (p. 418; see
the Perspective by Orr-Weaver) report
the identification of proteins from Xeno-
pus and humans that are functionally re-
lated to Pds1p and Cut2p. The vertebrate
proteins are degraded by the anaphase-
promoting complex, and a mutant ver-
sion of the Xenopus protein that is not
degraded blocks separation of sister

IMPLICATING TRANSPOSABLE
ELEMENTS IN INVERSIONS

Genomic variability is generated by multiple
events such as inversions, insertions, deletions,
and rearrangements. Although inversions are
widely distributed in many genomes, the ori-
gin of these sequence alterations is uncertain.
Indirect evidence indicated that transposable
elements can create inversions, but direct sup-
port for this event in a natural population has
been elusive. By cloning and characterizing the
2j inversion of a natural Drosophila population,
Caceres et al. (p. 415) now provide support for
the causal role of a transposable element in
generating the inversion. A mechanism for the
2j inversion, as directed by a novel transpos-
able element, is proposed.

chromatids in Xenopus egg extracts. The
human securin protein is the product of a
transforming gene called PTTG (for pitu-
itary tumor-transforming gene) that is
overexpressed in some tumors and in
carcinoma cell lines. Thus, the vertebrate
analog of Pds1p may contribute to tu-
mor formation by causing missegrega-
tion of chromosomes.

STRESSING VIRUS AND HOST
Understanding the molecular basis of
adaptation in response to stress is key to
being able to predict the ability of a virus
to become resistant to drug therapies. Pre-
vious studies of this phenomenon have
been hampered by the ability to look at
changes in only a few genes at one partic-
ular time. Wichman et al. (p. 422) have
done a dynamic, genome-wide study of
the evolution of bacteriophage $X174 un-
der conditions of high temperature and an
unusual bacterial host. In replicate cul-
tures, similar changes were observed but
their order and timing differed greatly.

TECHNICAL COMMENT SUMMARIES

FUNCTIONAL APPROACHES TO
GENE ISOLATION IN
MAMMALIAN CELLS

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/285/5426/299%

G. ). Hannon et al. (Techview, 19 Feb., p. 1129) “developed the MaRX system,” which
they described as “a specialized strategy to facilitate function-based gene isolation in

mammalian cells.”

A. V. Gudkov et al. comment that “the basic concepts and most of the technical
aspects of the MaRX methodology ... seem indistinguishable from the principles and
methods that our laboratories and others have published over many years.” A. Kimchi
et al. describe one of the early "well-established methods ... the technical knock out
(TKO),” which was designed according to the same principles as those applied by
Hannon et al. and which has been used for isolating novel genes that control a com-

plex biological process.

www.sciencemag.org SCIENCE VOL 285
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We believe if you try our custom peptide and/or Antisera Service
antisera services just once, you'll stick with us. In fact, We'll take care of it from start to finish. Whether you're
we'll send you a free amino acid micrograph magnet just a peptide novice or pro, we'll help you design your target
for calling and requesting more information! sequence, synthesize your peptide and conjugate it to a

carrier protein. And yes, we also handle the immunization

Peptide Service and sera collection. Hassle-free.

We're proactive. Before we put your sequence together, Provide us with your sequence and leave the rest to us.

we'll take it apart and thoroughly analyze it to prevent
surprises later. Because your project depends on our
peptide, we'll offer suggestions for increased success. Of
course, you can choose from a variety of purity levels
and scales. Since every Sigma-Genosys peptide comes
with mass spectral analysis and HPLC documentation,
you're bound to be 100% satisfied. Guaranteed.

SIGM * 1442 Lake Front Circle * The Woodlands, Texas 77380-3600 * Tel: |-800-498-2098 or (281) 363-3693+ Fax (281) 363-5923
A Email: ginformation@sial.com  http://www.genosys.com

G E N U § Y S Micrographs are courtesy of Michael W. Davidson, director of the Optical Microscopy Division of the National High Magnetic Field Laboratory.
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Convenient One-Stop Shopping

Buy online at Chemdex.com

The Chemdex Marketplace is the best way to
buy biological and chemical reagents online.
We are adding lab supplies, instruments, and
equipment to create a convenient one-stop
source for all your laboratory needs.

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
s 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 = 650-813-0300
© 1999 Chemdex Corporation,
Chemdex is a registered trademark of Chemdex Corporation.
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NIH 3T3 NTD-1

B16-FO 10T 1/2
PC-12 Huh7
BHK-21 293EBNA
o L | , CHO-K1 NB324K
] . - ¢ | ‘ DDT1 MF-2 MEF
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PC-3 Primary
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Hep 3B Primary
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Finally, a transfection reagent that makes you smile, every time!
Introducing GenePORTER™  reagent, which .

In a variety of cell lines, GenePORTER reagent consistently delivers higher

Jrigs .
5|
levels of transfection than any other commercially available product. This L
robust reagent performs in a wide range of conditions, including different ratios

E : : TBHK21  CV-1  HelaS3 NH313  Jukat
of plasmid and reagent. GenePORTER reagent is easy to use and does not Cell Type

require enhancers or special handling of cells, saving time, cost, and reagents.

Order GenePORTER reagent today. The results will make you smile.

B-Gal Expression

Relative Level of
- W &
SFEER

TE Rm incorporates  direct  hydrophilic e
GenePOR conjugation (DHC) technology,” is the

2 » latest innovation from the lab of Dr.
Transfection Reagent Philip Felgner, inventor of lipofection. 50%

The -gal expression plasmid was delivered into cells using
GenePORTER or competitor's transfection reagents. Each

— fact tocol followed. A colorimetri
GenePORTER R
Transfection Reagent
75 reactions (0.75 ml) » nglom New High Expression Vectors
150 reactions (1.5 ml) » T201015 Wiz expression vectors
750 reactions (5 x 1.5 ml) « T201075 Call for @ brochure or visit our web page

Gene Therapy Systems International Distributors

. Australia + ASTRAL +61-2-9540-2056 Austria + BIO-TRADE +43 1 889 18 19
To Order: 888-428-0558 Benelux » BIOzym+31+(0)45 532 77 55 Denmark, Finland, Norway, Sweden
Fax: 619-623-9494 + KEBO Lab +46 8 621 35 07 France - OZYME +1 30 85 92 92 Germany *
y BlOzym GmbH +48 5152-9020 Mtaly « Duotech 39 02 331 086 30 Japan +
10190 Telesis Court, San Diego, CA 92121, USA Funakoshi +81-3-5684-1622 Korea + Core Bio +82 2 B41-7530 Spain «
Gene Therapy Systems Check out the Gene Therapy Systems web site @ BioNova +34 91 551 54 03 Switzerland + Axon Lab AG +41 56 484 B0 80
“the art of innovalion” hitp://www.genetherapysystems.com Taiwan + PROtech, Lid. 886-2-23810844 United Kingdom + Lifescreen Ltd.
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ransduction Laboratories
and PharMingen...

Apoptosis
Cancer Research
Cell Cycle Regulation

Signal Transduction
"‘ Neuroscience
.

Flow Cytometry
Immunoblotting

Immunohistochemistry
..team together to provide the most complete offering of cell biology reagents for the

Immunoprecipitation
research community. .

As Becton Dickinson companies, we remain committed to providing innovative and Antibodies
quality reagents and service for researchers worldwide. Custom Services
Peptides
Kits

ENGEN

l'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/IPharMingen representative for further information. Screening Services

Transduction Laboratories
| Becton Dickinson Company PharMingen
, . e 1
PHARMINGEN

narmingen.com A B Dickinson ¢
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many,
one.

Consolidate purchases from Customer Care Representative Find new sources for your

over 200 suppliers into one assigned to each order from laboratory in our Sourcing

order; saving time and money. placement to fulfillment, with Guide of over 500,000
every supplier, every time. products.

. S — |

\

®
i uest Search Abo. t Sciquest Site Map Shopping Cart Help
X OIM [ YourFavorites [ Order History rack Orders | User Profile |

Welcome to\SciQuest.co

The InternetRource for Scientific Pfoducts.

Featured Products Welcon Back, Dr. Kotter!

Customer FAQ's ‘
@

Suppiler FAQ's Enter a Product Desciption, Number, or Supplier Name.

List of Suppliers Results will include producl§ you can order now from SciQuest.com,
plus a list of other s@ppliers from our Buyer's Guide.

—" e,
-

Privacy Statement . . .
Consolidate your laborat®y purchases into a single order.

Register to order « QOver 200,000 products « Secure and confidential
R v By « Over 200 suppliers « No purchasing fees
Other Services: One order, one payment » Convenient order tracing

BioSupplyNet.com Purchase order or credit card Customer Care Team tassist you
- Life science Buyer's Guide

AT

LabDeals.com Featured Products! Introductory®ffer!
o s Save 50% 50 % Free shippifg!
- Fixed price and auctions on everyday lab items. Oﬁ[ and a t-shi

T Visit our featured products | ciick Here with every ordd
'"'W"""" l section.

Compatible with — Open system
your current § with no charge to
purchasing system, C u e S ® browse or buy.
whether you use

— -_—

purchase orders,

procurement cards, ‘ 0 m
. L ]
or credit cards. k

The Internet Source for Scientific Products

www.sciquest.com / 800-233-1121 / email: questions@sciquest.com
1, Inc. All righes reserved
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New HCS optics

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

8 paths, excellent HCS optics and wide range of peripherals make the DM IRB an ideal tool for inverted research
-
z microscopy.
@&
Leica Microsystems Wetzlar GmbH Phone +49 (0164 41/29-0
Ernst-Leitz-Strasse Fax +49 (0) 64 41/2925-99
D-35530 Wetzlar (Germany) www.leica.com
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As precise as you like

Eppendorf micromanipulators have long been synonyms for
high precision, simple op-
eration and outstanding ver-
satility. Electronically control-
led, they set standards for all
manipulation techniques.

We can now offer you two
manipulators which provide
different methods for manip-
ulating suspension cells in
line with your requirements.

® TransferMan® with TwinTip Holder

Features of TransferMan® and TransferMan® NK:
e Electronic control via stepper motors
® Simple storage facility for two independent work positions

Applications for TransferMan® and TransferMan® NK:
@ ICSI (Intracytoplasmic Sperm Injection) and related ART techniques
e Microinjection in suspension cells (e.g. DNA injection into the pronucleus)

for TransferMan® NK only:
These unique advantages enable the proportional

TransferMan® NK or the dynamic TransferMan® to be used for
all micromanipulation techniques with suspension cells.

eppendorf

A star has been born in the form of TransferMan® NK, with
its “New Kinetics”: intuiti-
ve operation and highly
sensitive proportional
movement. The tried and
tested TransferMan®
continues its success
story, with easy-to-follow
operation and two selec-
table speed ranges.

@ TransferMan® NK

® Integrated adjustable coarse and fine manipulation
® Electronic "Home" function for problem-free capillary exchange

o ES cell transfer (e.g. for producing transgenic and knock-out animals)
® Manipulation techniques with suspension cells

o Microdissection (e.g. isolation of individual cells from fixed cell preparations)
Whatever you decide, you’li be guaranteed precision, sensiti-

vity and simple operation. Tailor-made for demanding appli-
cations.

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 Cantague 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
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NEW ANTIBODIES

DNA Damage/Protein

LYSINE ACETYLATION

are helping to conserve the ocean’'s rich biodiversity.
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FOR ANALYSIS OF p53 PHOSPHORYLATION

Acetylated-Lysine Antibody

A} Acetylated
Lysine Ab

Western analysis
of extracts from
TSA treated COS
cells using
Acetylated-Lysine
Antibody (A) and
MAPK Antibody (B).

Serum
+ TSA

¥ # -
A) Acetylated-

Lysine Ab
K-Ac-p53

Increase in p53
acetylation of UV
treated 293 cells
detected by IP
using p53 Antibody
followed by
Western blotting
using Acetylated-
Lysine {A) and p53
Antibodies (B)

L

+
! Bj p53 Ab
p53
+ UV treatment
+

Acetylated
Lysine Ab

— H3

Increase in Histone
acetylation of
NIH/3T3 cells
treated with 5 mM
sodium butyrate for
24 hours detected
by Western blotting
using Acetylated-
Lysine Antibody.

sodium butyrate
treatment

New England Biolabs maintains an active cell
signaling research group and is committed to
developing reagents to study growth, survival,
death and cell cycle checkpoint signaling. All of
our antibodies are manufactured and rigorously
characterized by our own scientists with respect to
specificity and sensitivity. Choose NEB when your
research demands the highest quality reagents.

Visit our home page at www.neb.com for up-to-
the-minute new product announcements.

For more information, call

New England Biolabs Inc. 32 Tozer R
New England Biolabs Ltd., Canada T

i New England Biolabs GmbH, Germany T

New England Biolabs (UK} Ltd. Te

Phospho-p53 (Ser15) Antibody

«Da PC12 cells Hela cells Phospho-p53

76 | (Ser15) Ab
57 - e el — phospho-p53
465 |

0 3060 90 0 60 120 UV (min)

Western analysis of cell extracts from PC12 cells or
Hela cells treated with UV using Phospho-p53 (Ser15)
Antibody.

Confocal image of
double immuno-
staining for
Phospho-p53
(Ser15) Antibody
green) and
propidium iodide
{red) in rat
hippocampus
CA1 region from
tissue section of
15 minutes of
transient cerebral
ischemia followed by 3 hours of reperfusion. Yellow
represents overlay of red and green. (Provided by Dr.
Bingren Hu, Queens Medical Center, Hawaii

or visit the NEB web site:
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Acetylated-Lysine Antibody

Akt (T308)

ATF-2 (T69/71)

GSK-3u/[3 (821/9)

p38 MAPK (T180/Y182)

pa4/42 MAPK monoclonal (T202/Y204)
SAPK/JNK monoclonal (T183/Y¥185)
Phospho-MAPK Antibody Sampler
P53 (S15)

p53 (5392)

p70 S6 Kinase (T389)

p90RSK (S381)

PKC/[} (S660)

PKC3 (T505)

Stat5 (Y694)

Stat6 (Y641)

Tyk2 (Y1054/1055)

Phospho-Threonine-Proline monoclonal
Phospho-Tyrosine monoclonal

*BioLabs




Successful
Gene Expression Array Analy
Starts with QIAGEN |

Array Construction

Sample preparation

1 RNeasy® Total RNA Kits
Oligotex™" mRNA Kits

RT/amplification

Omniscript RT Kit
QIAGEN® Taq DNA Polymerase

Clean up PCR products

Let QIAGEN technologies
for nucleic acid purification
® and enzymatic reactions
§ e B bring out the frue
Array Hybridization ':: : : : pOW&f of'your

Sample preparation o oo i 'm studies.

1 RNeasy Total {
Oligotex m
cDNA synthesis

1 QIAquick ™ PCR Purification Kits

Spot on slides,
membranes, chips

Trust your arrays

to QIAGEN.

http://www.qiagen.com/array BPHEL S
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Taq DNA Polymerase from QIAGEN is sold under licensing arrangements with F. Hoffmann-La Roche Ltd, Roche Molecular Systems, Inc. and The Perkin-Elmer

Corporation.The PCR process is covered by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-La Roche AG. IAGEN i
Oligotex Kits.are not available in Japan. ]
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Transcribe longer.

——

T

Run hotter.

DO what hasn’t been

done before.

Introducing GIBCO BRL” THERMOSCRIPT RT-PCR Systems.

THERMOSCRIPT™ RT-PCR Systems, employing a novel avian

RNase H" reverse transcriptase, together with the M-MLV-derived

SUPERSCRIPT™ I RNase H™ RT family of products, offer exceptional

RT-PCR performance, no matter what your need.

THERMOSCRIPT RT-PCR Systems

Higher specificity

+ Synthesize cDNA from high secondary structure RNA, rare RNA,
and RNA with high GC content, and improve specificity of priming.

* Superior to RNase H* AMV and M-MLV RTs for cDNA synthesis
at temperatures up to 70°C.

Higher sensitivity

* 100-times better sensitivity than with AMV H* RT.

Higher yield and longer transcripts

* Reduced RNase H activity for increased percent of full-length cDNA
and higher cDNA yield than with AMV or M-MLV RNase H* RTs.

* Amplify RT-PCR targets up to 12 kb.

U.S. Academic and Government Orders/TECH-LINE*: (800) 828-6686
U.S. Industrial Orders/TECH-LINE: (800) 874-4226
Internet Ordering and Information: www.lifetech.com

SuPERSCRIPT Preamplification System

Configured with SUPERSCRIPT Il RNase H™ RT for first-strand cDNA
synthesis. Use for cloning or customize with amplification enzyme of
choice for PCR.

SUPERSCRIPT ONE-STEP™ RT-PCR System

Unique combination of SUPERSCRIPT II RNase H™ RT and Tug DNA
Polymerase to amplify up to 3.5 kb fragments.

* Detects 5 to 10 molecules of RNA template.
+ Single tube reaction for reduced pipetting and risk of contamination.

Product Cat. No.
THERMOSCRIPT RT-PCR System for First-Strand cDNA Synthesis 11146-016
with PLATINUM ® Tug DNA Polymerase 11146-032
with PLATINUM Tag DNA Polymerase High Fidelity 11146-040
SUPERSCRIPT Preamplification System 18089-011
SUPERSCRIPT ONE-STEP RT-PCR System 10928-026

LIFE eTECI-NOLOGIEST,

U.S. Academic & Government Fax Orders: (800) 331-2286  U.S. Industrial Fax Orders: (800) 352-1468

Latin America Orders: To Order/TECH-LINE: (301) 610-8709 * Fax: (301) 610-8724

Canada Orders: To Order: (800) 263-6236 * TECH-LINE: (800) 757-8257 + Fax: (800) 387-1007

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. ©1999 Life Technologies, Inc. 98-97CRE

Purchase of these products is accompanied by a limited license to use them in the Polymerase Chain Reaction (PCR) process for research and development 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 purchased. i.e.. an authorized thermal cycler. These products are sold under licensing arrangements with F. Hoffman-La Roche Ltd, Roche Molecular Systems, Inc., and The Perkin-Elmer Corporation.
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Incyte

Ju %J (

St"kes throu

in record time

high-throughput sequencing

Ri Ilhni. September 18-21, 1999 |

!m {International) | www.incyte.com/sequencing o I N C Y T E

Genomics for Life”™ Pharmaceuticals, lngc.
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Genomic Services

Many companies
promise you solutions.

We guarantee
the successful
solutions that
you expect!

WY MWGAG
Aot BIOTECH
Your partner in Genomic Science!
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Genomic Services 1444

AG

From Single Reads to Genomes -
just professional solutions!

Perfect Service - for all your needs

Clone Handling

and Mapping:

% preparation of PAC &
BAC libraries

% shot gun libraries

% cDNA and SAGE libraries

Microarrays

As a supplier of microarray
spotters and readers MWG-
BIOTECH designs individual
microarrays according to
customer needs.

High Throughput
Sequencing
MWG-BIOTECH's high
throughput sequencing facili-
ties in Europe and the US
generate up to 10 Mb of
finished data per month.

Bioinformatics

MWG-BIOTECH has the

personnel and expertise to

deliver state-of-the-art

bicinformatics

Services including:

% annotation,

% target validation

% compilation of customer
defined databases

Custom Sequencing
MWG-BIOTECH provides
fast and professional sequen-

cing service for all kinds of
DNA samples.

MBIO:E&

Working for the future!
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High purified

Oligonucleotides

HPSF and PSF Technologies,

developed and exclusively

performed by MWG-BIOTECH.

% recommended and
approved by leading
producers of mass
spectrometers

% purified under complete
salt free conditions!

% Capacity of 10.000
oligos a day!

% certified synthesis report
with implemented MALDI-
TOF MS spectrum

% adjusted in concentration

% delivery in microplate
formates available

I

LT TR T

SWITZERLAND FRANCE UsA
TEL.: +41(0)- 61/4 16 06 16 TEL.: +33-(1) 69 59 20 50 TEL.: +01-336-812-9995
FAX +41(0)- 61/4 1606 19 FAX: +33-(1) 69 59 20 55 FAX : +01-336-812-9983

E-MAIL: mwgbiotech@magnet.ch E-MAIL: info@mwg-biotech.fr

gl

E-MAIL: info@mwgbiotech.com

GB

TEL.: +44-(0)19 08/24 77 00
FAX : +44-(0)19 08/24 77 24
E-MAIL: info@mwg.co.uk






CFl60.
The number one

objective for
every objective.

The Nikon Eclipse EB00"is America’s number one selling research microscope in its class.*
What's the secret of our success?

Our CFl60 Technology.
The CFl60 chromatic aberration-free objectives have overcome the limitations of conventional
infinity systems — with the longest working distances, highest numerical apertures, and the widest
magnification range and documentation field sizes ever. Nikon’s advanced technology in glass 3
formulation, lens manufacture and coating processes have redefined infinity optics. With
this technology, we have achieved higher performance levels by incorporating a 60mm
objective parfocal distance, a 25mm objective thread size and a standard 25mm field of view.

Enjoy the widest range in objectives for the most diverse observation requirements.

With over 80 Nikon CFlé0 objectives, including our exclusive 0.5X and the high UV
transmission universal Plan Fluor series, you'll find we have the lens for you. Also available
are several objectives for techniques such as confocal, microinjection and detection of
GFP expression that can be utilized for phase contrast, DIC, fluorescence and brightfield.
Call 1-800-52-NIKON, ext 331 roday for a demonstration of our CFl60 objectives, and
you'll soon find the best objective to meet your objective.

Nikon

*Based on the Opto-Precision Instruments Association’s (OPIA) © 1998 Nikon Inc

Fourth Crr. 1997, US.A. Microscope Survey R I ﬁning Inﬁnity
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MUTATION
DETECTION
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<

«

MICROSATELLITE LOSS OF
INSTABILITY HETEROZYGOSITY

The ABI Prism® 310 Genetic Analyzer I Winning,

~E Biosystems
Applied Biosystems A PE Corporation Business

1SO

9000

ABI Prsu and Perkin-Elmer are registered , and Applied , PE, and PE B are rademarks of The Perkin-Eimer Corporation or other subsidiaries in the U.S. and certain other countries.
PPE Biosystems' products are developed and produced under the quality requirements of IS09000. For Research Use Only. Not for use in diagnostic procedures. ©1999 PE Biosystems. Printed in USA.
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“An INVALUABLE addition to any
word-processing software
used for scientific

publications.”
SCIENCE, 3 July 1998

“INDISPENSABLE companion

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

ONLINE SEARCH TOOL
® Access and search more than 100 remote
A bibliographic databases such as MEDLINE

and many university library catalogs from

within EndNote.

...Bib’iographies Made Easym ) ® Transfer your results directly into your

EndNote database!

REFERENCE DATABASE

¢ Create an unlimited number of EndNote
databases.

e Store abstracts, keywords, and notes.

e Link to full-text articles on the Web.

Whare the othar acses (4) wose i 4 mary 1 2 was Careral A, we could rewony ofer e
o ,6.7) Howser,

ther regtiies

el o ad
1 Morbiouse, B 2 Tung Jmomal of Paleomsolagy 17, 198-305 (159%)
v n

3, (19127 991D

1990) pp. 173185
T ¥ Ballosks, Scasmcr 79, 73761967}

T Schentz, Maow 13, 16-17 (1976)
IR Whing T V Billoh, V R Jomes, Joaeal of Paleostolagy 73, 112-132 (1967).

===

1-STEP BIBLIOGRAPHY MAKER

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

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

¢ Includes more than 300 bibli- g

ographic styles (e.g., APA,
(1(:AY

Science, Nature).

Compatible with most
Windows and
Macintosh computers.

SOFTWARE INC.
DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! engishunpduis
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) 21.711.15.20 800 Jones Street Berkeley California 94710 usa
UK/Ireland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592
© Copyright 1999 Niles Software, Inc. EndNote is a registered trademark of Niles Software, Inc. All trademarks are the property of emaiL info@niles.com http://www.niles.com

their respective companies.
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“AAAS Annual Meeting
& Science Innovation Exposition

Washington, DC ¢ February 17-22, 2000

ext February some 5,000 scientists, engineers, educators, and policymakers will
gather for the 166th national meeting of AAAS. You are cordially invited to submit

F re e an abstract for a contributed poster presentation at this unique event.

RegiStI’ation The meeting will feature more than 150 scientific symposia, specialized seminars, special
for Students lectures by science and engineering leaders, poster sessions, an exhibit hall, career

workshops, and a career fair.
Upper division
ndergraduate i
ey 2000 Poster Categories
and graduate Life and Physical Sciences Education
including medicine, environment, physiology, Presented in conjunction with the AAAS
students can biology, cell biology, physics, mathematics, Forum for School Science—Reforming Science
chemistry, geology, information science, Mathematics Education in Urban Schools
; ; engineering or industrial science.
ODtain a walver Student Poster Award Competition
¢ " Social and Information Sciences Recognizes the individual efforts of students
OF meeting including policy, economics, social, political,  actively working towards a college degree.

. ‘ i ] Outstanding posters in the Life, Physical, and
registration fees Ghaldiin o Lo Social and Information Sciences are awarded.
by serving as
a Session Aide. Deadline for all poster submissions is

September 30, 1999

Additional information, abstract and registration forms are available
available on the on the Web or by contacting the AAAS Meetings Office. All abstracts
will be peer reviewed.

Applications are

Web or from AAAS,

N
P




Genomic Services

.

itimized oligos
rand screening applications

High purified

by PSF "-technology

Salt free

by salt free purification environment

Metal ion free

by inert processing performance

Adjusted in concentration
in 96-well plates

Professionally documented
by MALDI-TOF MS

Mega scale
thanks to a capacity of >10,000 oligos/day

Fast delivery

thanks to automated production process

MALDI-TOF mass spectrum Concentration adjustment

in 96-well plate format

Request for annual oligo-service agreements!

Oligonucleotides purified by HPSF® and PSF"-technology B e St e prices e vikiie: Pritas. qiven- abva ors vahd for oligos
are approved and recommended by leading companies ordered in 0,01umol synthesis scale (Length <30mer)

: I Average omount: >1 OD. No setup fee + tax + delivery

in DNA array technology and mass spectrometry. Offer is volid from 15.07.99 o 30.09.99
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J 4 M M‘éﬁ www.mwg-biotech.com

Germany USA UK France Switzerland

Anzinger Sir. 7 4170 Mendenhall Waterside House 14; Avenue du Québec Grabenackerstr-. 11

D-85560 Ebersberg Ooaks Parkway, Suite 160 Peartree Bridge SILC 613 CH-4142 Monchenstein

Tel.: +49(0)8092-82890 High Point, NC 272465 Milton Keynes, Mké 3BY F-91045 Courtaboeuf Cedex Tel.: +41 (041) 4160614

Fax: +49(0)8092-21084 Tel.: +01 (336) 812 9995 Tel.: +44 (01908)247700 Tel.: +33 (1)69592050 Fax: +41 (061) 4160619
E-mail: info@mwgdna.com Fax: +01 (336) 812 9983 Fax: +44 (01908)247724 Fax: +33 (1)69592055 E-mail: mwgbiotech@magnet.ch

E-mail: info@mwgbiotech.com E-mail: info@mwg.co.uk E-mail: info@mwg-biotech.fr



® High-Performance Dialysis

Introducing
our smallest
breakthrough vet.

Pierce Slide-A-Lyzer® MINI Dialysis Units
quickly and efficiently dialyze samples as
small as 10 pl.

* 100% Leak Tested: Soon-to-be patented design
prevents wicking around the membrane that can
occur in homemade devices.

= Excellent Sample Recoveries: Slide-A-Lyzer® MINI
Dialysis Units generally recover 9-10 pl after dialysis
of a 10 pl sample.

« Drastically Reduced Dialysis Time: In less than
10 minutes, 100 pl of pH 2.8 buffer is converted to pH
9.4 dialyzing against a liter of bicarbonate buffer, pH 9.4.

= Ready to Use: No membrane treatment or assembly is
required. Caps are provided to seal each unit to prevent
evaporation and airborne contamination.

Trust the entire family of Pierce
Dialysis Products.

Slide-A-Lyzer* MINI Dialysis Units

= Very economical and very fast

« Perfect for small (10-100 pl) samples
=« Excellent sample recovery (90-100%)

Slide-A-Lyzer® Dialysis Cassettes

* 95%+ sample recovery

= Very high surface area/sample volume ratio for
rapid dialysis

SnakeSkin™ Dialysis Tubing » For 100 pl-15 ml sample sizes

Slide-A-Lyzer® MINI
Dialysis Units

SnakeSkin™ Dialysis Tubing
* Very easy to fill: The first truly tubular dialysis tubing!
Slide-A-Lyzer* Dialysis Cassettes « Very easy to use: No preparation or presoaking
necessary
* Very easy to dispense: Snip what you need
* For 15-100 ml sample sizes

For detailed technical information, visit the Pierce web site at www.piercenet.com.
Call 800-874-3723 or, outside the U.S., 815-968-0747 for the name of your local distributor.
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3747 N. Meridian Rd. « PO Box 117 = Rockford, IL 61105 U.S.A. = Tel: 815-968-0747 = Fax: 815-968-7316
Technical Assistance E-mail: TA@piercenet.com « Customer Assistance E-mail: CS@piercenet.com = Internet: http://www.piercenet.com
© Pierce Chemical Company, 1999 a Perstorp Life Science Company
Slide-A-Lyzer® and SnakeSkin™ are trademarks of Pierce Chemical Company




For the best value
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it pays to look closely.
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Now you can order 3 0.D. Select oligos
for just 60¢ per base from a name you
know and trust: Sigma-Genosys. No
setup or desalt charges, either. You won't
find a better value anywhere else!

You'll appreciate our 100% guaranteed
quality and rigorous attention to detail.
Every oligo is QC'd by PAGE analysis, and
every batch is performance-tested by
mass spec.

Order through our Web site,
www.genosys.com, and we'll ship
your oligos in just 24-48 hours.

* 3 0.D. Select oligos are desalted only. Oligos must
be 10 to 35 bases in length. No modifications or
additional purification. Web orders only.

SIGMA
GENOSYS

Toll Free: 877-260-0764 ® www.genosys.com
Email: info@genosys.com

Circle No. 67 on Readers’ Service Card

s'm_



Every day biosafety cabinet users rely on a steady flow of HEPA filtered el
air to protect their product, themselves, and their environment. Forma’s

Incubator Project Engineer, Incubator Product Manager, and their team

applied that principle to our new Direct Heat and Water Jacketed

Incubators to offer a unique design and superior function.

®  HEPA Filter Airflow System (U.S. Patent #5,792,427) ensures
continuous gentle airflow throughout the entire incubator and “
filters 100% of the chamber air every 60 seconds. "

@ HEPA filter, which is 99.99% efficient for 0.3 micron particulates,

traps contaminants and prevents their escape. m m, .‘e-

L] HEPA filter efficiency increases as particulates and micro- Box 649 « Marietta, OH 45750 « 1-740-373-4763
organisms are entrapped. USA and Canada 1-800-848-3080 « Fax: 1-740-373-6770
International Distributors Worldwide
@  Stainless steel incubator interior with 100% coved corners is An ISO 9001 Company
designed for easy cleaning. http:/ /www.forma.com
@  Frequent, lengthy decontamination cycles are not required.

Forma Scientific is a subsidiary of ThermoQuest Corporation,
a public subsidiary of Thermo Instrument Systems Inc.,

Get all the facts. Contact us for details about our complete line of Forma & Therao Mectron Compuny
Incubators and the HEPA Filter Airflow System. Circle No. 37 on Readers’ Service Card



Now,the
company

that
revolutionized
DNA

sequencing BEEREA-ENE RN R E-Ne

a revolutionary

In the 80’s, United States Biochemical Corporation made DNA sequencing history with
the introduction of Sequenase™ Now we’re making history again with the introduction of a
new company — USB™ And we're introducing a way of doing business that focuses on
delivering truly personalized customer service. Unsurpassed biochemical and molecular
biology expertise. Premier products. And absolute attention to quality in every respect.
We invite you to learn more about USB and our line of manual DNA sequencing systems,
ultrapure biochemicals and superior molecular biology enzymes. Visit us at www.usbweb.com.
Or call 1-800-321-9322. USB. We believe it's time for a great small biotech company.

Circle No. 22 on Readers’ Service Card

©1999 USB Corporation. Sequenase is
a trademark of Amersham Pharmacia
Biotech Limited or its subsidiaries.

Susb

Rediscover the chemistry ™
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Modified Oligonucleotides

New Modification Center
Capacity of >1000 modified oligos a day!

Concentration Adjustment - 96-wells

MALDI-TOF MS
FAM/HEX/TET 1 OD Documentation

- High . -

FLUORESCEIN 1 OD purlflecr1 " Taqmen® Oligos 1 0D

96-well format
Low price s
| Fast

IRD 700/800 1 OD delivery 5’-PTO 10 OD

MWG-BIOTECH is official licensee
for CY" -Dyes (AP-Biotech) and
Molecular Probes Inc.-Dyes.

European countries see prices on website.
Prices given above are valid for oligos ordered in
0,01umol synthesis scale (Length <30mer)

Average amount: >1 OD.
Circle No. 75 on Readers' Service Card No setup fee + tax + delivery.
Offer is valid from 01.07.99 to0 31.08.99

Just use our website for ordering:
I’J‘A M%CH www.mwg-biotech.com

Gerrnuny

UK Fru nce Switzerland

Anzinger Str. 7 417 Waterside House 14; avenue du québec Grabenackerstr-. 11

D-85560 Ebersberg Qo B Sl \L. 13 CH-4142 Minchenstein

Te +4¢ ) ( SD 89(C Hig F-2104 ('o yriaboeut Cedex Tel.: +41 (061) 4160616

: 0)805 Tel.: +01 (336) 812 9995 0 Tel.: +33 (1)69592050 Fax: +41 (061) 4160619
E-mr;:l info@mwgdna.com Fax; +01 (336) 812 9983 Fax: + )8)247724 Fax: +33 (1)69592055 E-mail: mwgbiotech@magnet.ch

E-mail: info@mwgbiotech.com E-mail: info E-mail: info@mwg-biotech.fr



ssmsl-  AVAILABLE FOR LICENSING e

for Plant Genetic Engineering

Scientists at Purdue University, in a project funded by Biotechnology Research and Development Corporation,
have developed a novel chimaeric promoter for plants that exhibits much greater activity than other promoters
currently available. This super-powerful promoter (“SUPER-PROMOTER?”) is useful for expressing genes at
high levels in genetically engineered transgenic plants.

Led by Dr. Stanton B. Gelvin, the scientists dissected the transcriptional regulatory sequences of two genes,
encoding octopine synthase (ocs) and mannopine synthase (mas2!), and “mixed and matched” their
transcriptional promoter and activator sequences in various combinations, one of which produced the
extraordinarily active SUPER-PROMOTER. When attached to the GUS gene and introduced into tobacco
plants, the SUPER-PROMOTER drives GUS expression at levels approximately 40 to 100-fold higher than
other known strong promoters, such as CaMV358S, double CaM V35S, and “Big Mac” (see chart below). Similar
results have also been obtained in cassava and cow-pea. Microscopic analysis of plant tissues reveals that the
SUPER-PROMOTER functions in virtually all plant cell types. Furthermore, the strong activity of the
SUPER-PROMOTER is uniform and stable for several generations in transgenic tobacco plants growing in
tissue culture or soil.

The SUPER-PROMOTER also functions in corn. Quantitative studies in corn indicate the SUPER-
PROMOTER functions as effectively as other promoters in side-by-side comparisons.

Patents for the SUPER-PROMOTER have been allowed, issued or are pending in the U.S. and abroad.

LICENSING INFORMATION: GUS Activity in Transgenic Tobacco Leaves
Biotechnology Research and

Development Corporation 22142
1815 N. University St., Peoria, IL 61604
Phone: (309) 688-1188 » Fax: (309) 688-1292
E-mail: biorde@aol.com.

TECHNICAL INFOMORMATION:

Dr. Stan Gelvin
Phone: (765) 494-4939 = Fax (765) 496-1496
E-mail: gelvin@bilbo.bio.purdue.edu.

LITERATURE REFERENCE:

M.Ni et al., Plant Journal 7

661-676 (1995).
Circle No. 58 on Readers' Service Card ] Promoter
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take
the chase

out of your
chemical
purchasing

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,
CAS number, molecular formula and
structure, pinpointing products is a snap.

Stop the chase and log on today.
It will make your job easier.
www.sigma-aldrich.com

Lt

i

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

B

SIGMA-ALDRICH

3050 Spruce Street, St. Louis, MO 63103 » 800-521-8956 or 314-771-5765
Circle No. 46 on Readers’ Service Card




Data Analysis and Technical Graphics Software

Origin 6.0 is better than ever!

New Project Explorer: a tool
that helps naw?ate through
the hundreds of graphs and
worksheets in a project file

@ New Data Masking tool: point
and click to exclude data
points from curve fitting

OLE2 Server, export graphs in
* EPS, CGM, JP THFE PDE.
DXF, and more!

@ Open and run Excel, drag and
drop to create Origin graphs
from Excel workbooks and
Origin worksheets

@ Toolbar customization: add
your own toolbar buttons that
run your own scripts or DLL

@ Faster redraw: a graphics
caching scheme makes it
easy to manipulate complex
3D graphs

For a free demo, visit us abors HLL
at www.microcal.com S

“Microcal’'s Origin 6.0 has the most comprehensive
graphing engine of this collection; it supports the most
graph types, the most data types, and the most cus-
tomizations.”

- Dr. Barry Simon, Ph. D., Desktop Engineering Magazine,
April, 1999.

“Origin provides superior graphing tools over other
products I've used. The flexibility Origin offers in format-
ting graphs-object placement, manipulation of data
points, extrapolation - are great.”

- Brett Moore, Director of Research, Advanced Warming

Systems Inc.
Call today!

M...,lcg S{fgacmal,l 1-800-969-7720

Software, Inc. One Roundhouse Plaza Northampton, MA 01060 USA

Microcal 3

Tet: US & Canada: 1-800-969-7720, Int'l: 1-413-586-2013

Fax: 1-413-585-01286, Email: info@microcal.com

©1999. Origin and LabTalk are trademarks of Microcal Software, Inc.

All other brand and product names are trademarks of their respective owners.

% » Hlective Drugs For Human Cancer

 Metastatic
Models

[N RN N ) (AN N RN NN NN N NN NNNN NN NN
+ The most direct route to the clinic for your candidate cancer drug
is via MetaMouse®.

» Small molecule, profein & gene drug evaluation/development.

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

» Metastasis/Angiogenesis/Apoptosis/Growth/Invasion.

+ Contract drug evaluation on all tumor models available, or ship.

Wang. X. et 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. et. 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, 1

204
The realistic models: for cancer dmg dhcww,d.vﬁbpmem
EU Patent 0437488 JP Patent 2664261 US Patent 5,491,284 and 5,569,812

Tels
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cGMP Non-cGMP Produc

Optimization Testing

New Zealand Whil
Athymic Nude

Custom Antibody Services
o [n vitro/In vivo Monoclonal Antibody Production
*Rabbit Polyclonal Antibody Production
*Hybridoma Development
* Antibody Purification
*Fragmentation
*Conjugation
Harlan Bioproducts for Science, Inc.

P.O. Box 29176
l{arlan Indianapolis, Indiana 46229-0176
e S T R

Toll Free: (800) 972-4362
Tel.: (317) 894-7536
BIOPRODUCTS T Gissrs
FOR SCIENCE E-mail: hbps@harlan.com
P

Search our catalog and buy online—www.hbps.com
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BRING
YOUR RESEARCH
TO A COMPLETE
STANDSTILL

Whether you're imaging individual atoms with an AFM

or measuring voltage across a cell wall, there’s no tolerance
for vibration. That's why we've created
TMC's 63-500 Series High Performance
Lab Tables. Rugged construction and state-
of-the-art work surfaces assure precise,

accurate results in diverse applications.
And our patented Gimbal Piston® isolation system brings both
horizontal and vertical vibration isolation

down to extremely low
input levels. Choose
the standard stain-
less steel laminated top,
or the new CleanTop II",
with our patented, spill-
proof design. But choose
TMC, for lab tables that
won't make waves.

Hink

Performance
Lab Table

UNEVEN FLOORS Technical Manufacturing Corporation

15 Centennial Drive
Peabody, MA 01960 USA
Tel: 978-532-6330, 800-542-9725
Fax: 978-531-8682
e-mail: sales@techmfg.com
www.techmfg.com

VIBRATION SOLUTIONS WORLDWIDE

Circle No. 8 on Readers’ Service Card

100%

ACCURACY

..the next paradigm in cloning,

TrueBlue® Vectors!

LIWERERT1'E
Insertional Inactivation of lacZo*

Uphtrﬂal Inaccurate

1stream Inaccurate

Accuracy of Blue/

T4 B 11 15 20 27 30 36 39 47 54
Site of Foreign DNA Insertion (lacZ Codon)

TrueBlue®* are the only vectors that offer
1009 y in clone selection — for
all cloning applications:

« Shotgun Sequencing

» Genomic Libraries

« cDNA Libraries

* PCR Cloning

« Gene Construction

« Everyday Cloning

ORDERING INFORMATION

www.GenomicsOne.com
Tel.: (450)688-4499 - Fax: (450)688-9100

site for an authorized
stributor nearest you
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Think of it as a time machine.

The ABI Prism® 7700 Sequence Detection System compresses weeks of work into hours.
Quantitation of nucleic acids is now faster and more automated than ever before due

to the breakthrough of real-time quantitative PCR. Not only is the assay development
simple and quick using our proven and well-defined assay design guidelines, but all
post-PCR processing steps are eliminated by the integration of thermal cycling, detec-
tion, and data analysis. No electrophoresis. No radioactivity. This total solution delivers
the highest sample throughput available, enabling thousands of reactions per week.
Add our world-class service and support, and you’ve got a whole new way to speed up

your research process. For more information, call 1.650.638.5800.

Real-time quantitative PCR. Work toward discovery, not against time.

ABI Prism® 7700 Sequence Detection System

rE Bi tem
Applied Biosystems osys S

Roche >  Tel:1.800.345.5224 or 1.650.638.5800. Fax: 1.650.638.5884. www.pebiosystems.com
The PCR proce overed by patents owned by Roche Molecular Systems. Inc. and F. Hoffmann La- Roche Lid. Applied Biosystems, PE, and PE Biosyste

niy. Not for useiin diagnostic pr

Circle No. 47 on Readers’ Service Card




) NUCLEIC ACIDX
"PURIFICATION SYSTEMS

Promega provides high quality
products for nucleic acid
purification to meet your
individual research needs and
molecular biology applications
from basic research to high
throughput screening.

Choice

Transfeclion grade plasmid: Wizard
PureFection Plasmid DNA
Purification System

Plasmid minipreps: Wizard" Plus SV
DNA Purification Systems

Genomic DNA: Wizard" Genomic
DNA Purification Systems

DNA fragments: Wizard™ DNA Clean
Up System

PCR products: Wizard” PCR Preps
Lambda: Wizard” Lambda Preps

Total RNA: SV Total RNA Isolation
System

mRNA: PolyATtract” mRNA Isolation
Systems

,,' Saveupto

2 ®, Convenience
o y Multiple formats including: spin,
y vacuum, magnetic, solution
; extraction, single use and 96 well

formats.

\ on Wizard® Genomic I

v DNA Purification Systems: ¢+ Performance
\ 4 High quality nucleic acids can

*Contact your participating 7
« Promega Branch or Distributor foday be used in conjuction with other
« (orcompleledelalls. " Promega products including
~ -

o e TransFast™ Transfection Reagent,
Dual-Luciferase” Reporter Assay
System, Access RT-PCR, Restriction
Enzymes for Digestion of Genomic
DNA, TnT* for Protein Expression
analysis and GeneEditor™
for Mutagenesis

NORTHAMERICA  EUWROPE =~~~ LATINAMERICA ~ PACIFICASW

Promega Headquarters A Austria +800-77663422  a The Netherlands 0800-0221910  Argentina/Uruguay 143833000  a Australia 1800225123  Pakistan 92 51518 469

2800 Woods Hollow Road A Belgium 0800-18098  Norway 22715090  Brazil A Beijing 1068498287  Singapore 7757284 <«

Madison, Wisconsin 53711-5399 Czech Republic 023018177 Poland 583414726  bioBRAS (Belo Horizonte) Joint Venture Taiwan 0223825378 >

Toll Free in USA (800) 356-9526- Denmark 44948822 Portugal 13613620 312919877 Sp 2164835136 Thailand

Toll Free FAX in USA (800) 356-1970  Finland 35897552550  Russia 0951354206 Promicro (S0 Pavlo) 118690699 SABC 3794322510  Bio-Active Co., Ltd. 268301114

Phone (608) 274-4330 A France 0800437999 Slovak Republic 4217 4341 0365 ghlle 224729;5 Hong Kong 2% gi(&é Diagnostic Biotech 2 295 2532

FAX 608) 277-2516 00-77663422  Slovenia 064351510 Colombia 16112287 India n 5t

Fisher Scientific Cdnad(l ) o 45 Spai A S Idonesta e s :;‘;?LEEAS—WR‘]C—:M

§ - weden/lceland 050 Mexico 14718 a Japan .. . .

TolFrepin Caata—(800)234-7437  Husgay 1B S Swiernd 01607037 Venenels 2265081 Korea (02 478 5911  Isael surnn  Precision Design... for Life

a lialy 800691818 4 United Kingdom 0800 378994 Malaysia 37048600 Lebanon 1249836

New Zealand 93664784  South Africa 21981 1560
4 Luxembaurg +31(0)71 532 4244 a Indicates Promega Office Turkey 216 385 8321 Wwwepromegascom
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