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OSCILLATING SUNSPOTS

Some sunspots show oscillations in the
shape and strength of spectral lines in the
chromosphere above the sunspot umbrae;
these umbral flashes occur with periods of
about 3 minutes. Socas-Navarro et al. (p.
1396) observed anomalous circular polar-
ization profiles for two sunspots and devel-
oped a model that inverts for the character-
istics of the spectral lines of the umbral
flashes by including nonthermal emissions.
From their model, they suggest that umbral
flashes result from the periodic formation
of a downward-flowing magnetized regjon,
and all sunspots may have umbral flashes
but that some go unseen because of a lack
of spectral resolution.

POLES APART

Loss of stratospheric ozone at the poles
depends on the presence of polar strato-
spheric clouds (PSCs) that promote for-
mation of the “active” chlorine that cat-
alytically destroys ozone molecules. An
important step in this process is denitrifi-
cation. Tabazadeh et al. (p. 1407) have
evaluated satellite measurements of
Antarctic stratospheric nitric acid and wa-
ter vapor and introduce the concept of
“PSC lifetime” to show why denitrification
is more severe there than in the Arctic.
This idea can be used to help explain why
the Arctic has not developed an ozone
hole like the one in the Antarctic and sug-
gests that widespread Arctic ozone loss
could occur if further stratospheric cool-
ing were to accompany changes in the
concentrations of greenhouse gases.

EXCITED ON THE SURFACE
Measurements of the dynamics of excited
electrons on metal surfaces, which can
control electronic processes and chemical
reactions, must overcome the role of de-
fects and the strong interactions with
other electrons. Two reports present ex-
perimental approaches to overcoming
these difficulties (see the Perspective by
Wolf and Ertl). When an electron is excit-
ed and leaves behind a positively charge
hole, it can roam the surface until it re-
combines with another electron. Various
experimental and theoretical studies have
given differing surface hole lifetimes.
Kliewer et al. (p. 1399) used scanning
probe microscopy to measure the hole
lifetime on microscopic regions of the sur-
face. Previous techniques were macro-
scopic in that they averaged across the
surface and did not take into proper ac-
count scattering in the surface region.

When scattering in the surface is properly
taken into account, the discrepancies be-
tween theory and experiment can be re-
solved. When atoms or molecules ad-
sorbed on a surface are excited electroni-
cally (for example, with light of suitable
wavelength) chemical reactions may oc-
cur. The associated structural changes
usually occur on time scales of femtosec-
onds, too fast to be resolved even by ul-
trafast diffraction techniques. Petek et al.
(p. 1402) exploit an unusually long-lived
electronic state for cesium on a copper
surface to study the changes in surface
electronic structure with time. Their
“movie,” with 13.4-femtosecond frames,
indicates that the cesium—copper bond is
extended by 0.35 angstrom as a result of
laser excitation before it relaxes back to
its equilibrium position.

HELICAL INVERSION
Changes in chirality can be induced
photochemically and reversibly in
certain small chemical compounds.
Redox-driven chirality changes have
also been investigated, but with less
success. Zahn and Canary (p. 1404)
have synthesized copper complexes

that undergo complete and re-
versible helix inversion of the orien-
tation of the two chromophores in
these propeller-shaped molecules as
a result of oxidation and reduction
between Cu' and Cu". The change is
driven by the reorientation of one of
the chromophores caused by a
change in ligand.

THE FLIP SIDE OF

ION PUMPING
The membrane protein bacteriorhodopsin
uses the energy from one photon of visi-
ble light to transport one proton from the
interior of Halobacterium to the external
medium. Halorhodopsin, also found in
Halobacterium, bears about 30% se-
quence identity to bacteriorhodopsin but
uses one photon to pump a chloride ion
inward. How such a similar protein can

THIS WEEK IN SCIENCE

edited by PHIL SZUROM!

catalyze such an apparently different re-
action is now clearer as a result of the
structure presented by Kolbe et al. (p.
1390; see the Perspective by Spudich). The
photon-driven cis-trans isomerization of
retinal serves to flip the Schiff’s base and
to drag the chloride ion to a site that pro-
vides access to the cytoplasmic space.
Subsequent relaxation and reisomeriza-
tion allow the chloride-binding site to be
refilled from the external medium.

GROWING TOGETHER

Tropical forests contain a very high diver-
sity of tree species, but there is little
baseline information that describes the
population structure and dispersion of in-
dividual tree species, many of which are
rare. Condit et al. (p. 1414) now present a
massive survey of all stems greater than 1
centimeter in diameter, in forest plots 25
to 52 hectares in area, at six sites in Asia
and Central America. This large sample of
more than 1000 species shows that most
tree species are aggregated and not ran-
domly distributed or overdispersed, as
many previous reports have suggested.
Aggregation is maintained even among
very large trees, and rare species are more
aggregated than common ones. This new
wealth of data paves the way for greater
understanding of the factors controlling
diversity in tropical forests.

GETTING A GRIP

Messenger RNAs are transcribed from
their complementary gene in the DNA by
the enzyme RNA polymerase Ii plus a host
of additional transcription factors. One of
these, transcription factor IiH, is a 3'-5’
DNA helicase and is required for melting
the double-stranded DNA at the tran-
scription start site so that RNA poly-
merase, which acts only on single-strand-
ed DNA, can gain access. Rather than act-
ing directly on the start site to cause un-
winding and melting, Kim et al. (p. 1418)
show that IiH actually acts at a distance
and binds to DNA 3 to 25 nucleotides
downstream of the start site. From this
adjacent position, the authors suggest, IIH
acts as a “molecular wrench” to exert
torque on the DNA helix. Separation of
the DNA strands slightly upstream forms
the start-site transcription bubble.

RECOGNIZING MORE THAN
DNA SEQUENCES
The multiprotein complex TFIID has se-
quence-specific DNA binding activity and
mediates regulation of transcription. The
CONTINUED ON PAGE 1299
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largest subunit of TFIID, TAF,250, has ac-
tivities that give it a potential role in
chromatin targeting or remodeling. Jacob-
son et al. (p. 1422; see the news story by
Pennisi) present the crystal structure at
2.1 angstroms of the double bromo-
domain from human TAF;250. The struc-
ture reveals two four-helix bundles, each
of which contains a hydrophobic central
pocket that is likely to bind acetyllysine.
Comparison of binding affinities for
mono-, di-, or multiply-acetylated histone
H4 peptides showed that binding was
tightest for two acetyllysines separated
by seven residues, a separation consistent
with the distance of 25 angstroms be-
tween the binding pockets. The structure
also displays localized patches of positive
and negative charge that could be in-
volved in nucleic acid and histone binding.
Thus, the authors propose that the double
bromodomains may recognize diacetylat-
ed H4 tails and target TFIID to specific
chromatin-bound promoters.

PROFILE OF A KILLER
The Nipah virus, which was responsible for
an outbreak of encephalitis that caused the
deaths of 105 people in Singapore and
Malaysia, has now been characterized by
Chua et al. (p. 1432). The virus was classi-
fied as a member of the Paramyxoviridae
family by electron microscopic analyses of
the nucleocapsid structure and replication,
as well as by serologic and sequence crite-
ria. Epidemiological evidence had indicated
that the infections occurred in people who
came in contact with pigs and the virus was
found in pig respiratory tracts. The authors
suggest that Nipah virus and the recently
discovered Hendra virus form part of a new

genus; these viruses are unusual in the
number of species that they can infect and
potentially kill.

MICROBACTERIAL VIRULENCE
GENES

Some mycobacteria are responsible for se-
vere and persistent human disease. My-
cobacterium marinum, a close relative of
the tuberculosis (TB)-causing species, in-
fects a range of ectotherms and can cause
disease to the cooler extremities of hu-
mans. Ramakrishnan et al. (p. 1436; see the
news story by Wickelgren) have used differ-
ential fluorescence induction to show that
in living organisms (leopard frogs infected
with M. marinum), the pathogen expresses
a specific set of genes during chronic infec-
tion within granulomas and that a particu-
lar subset of these genes are essential for
the organism to subvert and parasitize cells
of the host’s immune system. Although
known to exist, these genes had not previ-
ously been ascribed any function. Moreover,
the same genes in M. tuberculosis can now
be targeted against TB.

To B CELL, OR NOTTO

B CELL
The transcription factor PU.1 is essential
in B cell and macrophage development
and proliferation. DeKoter and Singh (p.
1439) show that the level of expression of
PU.1 can control which cell fate will re-
sult. At low levels, PU.1 protein caused
precursor cells to differentiate into B lym-
phocytes (the cells involved in producing
antibodies), whereas at high levels of PU.1
the same cells differentiated into
macrophages (the cells that engulf invad-
ing organisms).

TECHNICAL COMMENT SUMMARIES

Reversibility of HIV
Drug Resistance

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/288/5470/1299a

To predict the effectiveness of antiretroviral therapy (ART) in preventing human im-
munodeficiency virus (HIV) infections in the San Francisco gay community, Blower et
al. (Reports, 28 Jan., p. 650) developed a mathematical model that encompassed the
effects of ART, potential increases in risky behavior, and the rate of emergence of
drug resistance. Davenport comments that, because the model assumes that "pa-
tients with drug-resistant virus who cease treatment...will revert to being drug sensi-
tive...within a short period,” few patients in the model remained drug resistant and
untreated. "Because this group is expected both to have a high death rate...and to ex-
ert an influence on the spread of resistant virus,” says Davenport, “their absence is
significant.” Blower et al. respond that their intention was to develop a “first, simple
model to provide general insights,” and that more refined future models will address
such variables as re-treatment failure rates. Meanwhile, note Blower et al, the time-
dependent sensitivity analyses even for the simple model “revealed that neither a
very high rate of acquired (or reacquired) resistance...nor a very high reversion
rate...significantly affected the two main outcome variables of interest.”

www.sciencemag.org SCIENCE VOL 288 26 MAY 2000
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PCR again.
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Duplicate Northern blots were prepared using mouse thymus total RNA and hybridized with a DNA probe to
p53 at a concentration of | x 10° cpm probe/ml hybridization solution. Incubation and washing conditions were
as per protocol for each solution. Both hybridizations were incubated overnight. Blots were exposed to film
for 40 hours.

I. Molecular Cloning:A Laboratory Manual. 1989. Sambrook, J. Fritsch, E.F., Maniatis, T. Cold Spring Harbor Laboratory Press
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Chemdex™ —Your One-Stop Shop for Life Science Supplies

The hours you spend otdering lab supplies cut into your day, distracting you from your research.
You have more important things to do than search through dozens of catalogs for the product you
need or track the status of your order.

Chemdex offers a faster, easier way to order lab supplies with an online marketplace that contains
hundreds of thousands of products from the suppliers you know and trust. When you buy
through Chemdex, you get:

> An expanding database of reagents, instruments and equipment
One, simple electronic order form that can be used for multiple suppliers
A fast, easy-to-use search engine
A “personal favorites” page for quick and easy re-ordering
Rapid, real-time order tracking
World-class customer service and support

Make Chemdex your one-stop shop for laboratory supplies. Go to www.chemdex.com.
You'll spend less time placing orders, and more time focusing on science.

© 2000 Ventro Corporation. Chemdex is a registered trademark of Ventro Corporation.
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© 2000 Nikon inc.

Examine life completely
with Nikon microscopes
for live cell microscopy.

From mouse hippocampal tissue to
embryogenesis research, Nikon
helps with all your

live cell imaging needs. The
Eclipse E600FN™ upright and
Eclipse TE200/300™ inverted
models give you superior
CFleo™ optics, rock

solid stability and a
spacious working area.
See how they run for yourself.
Call 1-800-52-NIKON ext. 367

-

www.nikonusa.com

.

Nikon live cell microscopes.
See how they run.
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The best thing since glass slides |

OpArrays® are Operon’s highly

optimized, made-to-order arrays that offer
researchers unsurpassed performance

every time. Our T -normalized microarrays are
carefully designed to maximize specificity

yet vield excellent sensitivity. Operon is also
pleased to introduce a series of stock
microarrays that target major functional areas

within the human genome.

@@®e®&a Currently Available
Apoptosis
Human Collage (version 1)

Yeast Collage (version 1)

@@ ®®®®& Available by July 1, 2000
Cancer

Stress

Prices start at $100.00 per slide

Restrictions apply

OPERON TECHNOLOGIES, INC
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Power through.

L o . ,
PowerScript” Reverse Transcriptase

Hlustration inspired by the art of Robert ndiana

Kb Pcokf[v)?rgisil;t LTI Promega Stratagene Get the power of longer cDNAs for less money with
;3-? PowerScript™” Reverse Transcriptase (RT). PowerScript
N is a point mutant of the Moloney murine leukemia virus
44~ RT that lacks RNase H activity but retains wild-type
polymerase ability—this means that you get higher yields
" of longer full-length cDNA. PowerScript is cleaner than
other commercially available RTs. In fact, we guarantee
it to be free of DNase and RNase. And it costs less,

13-

making PowerScript RT the most economical choice for

cDNA library construction, RT-PCR, labeling probes, or
Superior first strand cDNA synthesis from PowerScript™ RT. A poly A* RNA ladder
was incubated with equivalent amounts of different RNase H™ RTs using the condi- any app“cation requiring efficient reverse transcription.
tions suggested by each manufacturer. PowerScript generated large amounts of the
9.5 kb fragment.

Call and order today!

Austria: CLONTECH GmbH e Tel: 01 310 6688 Fax: 013107744

Germany & East Europe: CLONTECH GmbH e Tel: 06221 34170 Fax: 06221 303511
Japan: CLONTECH Japan Ltd. e Tel: 03 3523 9777 Fax: 03 3523 9781
Switzerland: CLONTECH AG  Tel: 061 68354 50 Fax: 061 68354 52

United Kingdom: CLONTECH UK Ltd. » Tel: 01256 476500 Fax: 01256 476499

Distributors: Australia: 61 7 3273 9100 ® Belgium/Luxembourg: 32 53 720 641 ® Brazil: 55 11 66940539 ® Canada:
Now call CLONTECH direct » 800 662 2566 ® Chile: 56 2 209 6770 ™ China: 021 6428 7163 m Czech Republic: 420 19

o T D ) s 0 IS e T 102 at Mestow e ol o, o035 U5
reece: = Hong Kong: B Hungary: ® |ndia: B [srael:
9360595 M Italy: 33 55 5 001871 ™ Korea: 82 2 556 0311 M Malaysia: 603 787 72611 W Mexico: 525 281 4718 @ The Tel: 800-662-2566 (CLON) 650-424-8222 « Fax: 800-424-1350 650-424-1088
Netherlands: 31 20 582 34 20 @ Norway: 47 22 421 520 @ Philippines: 63 2 807 6073 ® Poland: 43 6221 34170 ™ Por- _mai @ @
tugal: 351 351 36 20 @ W Singapore: 65 0298 4347 W South Africa: 27 21 67 5166 ™ Spain: 34 9 1 630 0379 W Swe- E-mail: products@clontech.com orders@clontech.com *  Intemet: www.clontech.com
den: 46 877 55 110 ® Taiwan: 886 2 27202215 ® Thaitand: 662 530 3804 4 ® Turkey: 90 216 385 8321 rev. 5/4/00 © 2000, CLONTECH Laboratories, Inc. (AD03403)
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Background picture: ABI Model 377 automated fluorescent DNA cycle sequencing of pNoTA/T7™ plasmid DNA prepared by the Perfectprep method.

Perfection comes with Perfectprep®

Imagine, if you can, ultra-pure plasmid DNA which has been rapidly

isolated and is now ready for transfection and sequencing: It's almost

too perfect to be truel But it is both perfect and true — thanks to

Eppendorf’s Perfectprep® Plasmid Kits for plasmid DNA isolation,

which give you:

@ Ultra-pure plasmid DNA in next to no time

@ Reproducible, high-yield results

@ A spin-column format for ease of handling

@® Ready-to-use plasmid DNA for manual or automated sequencing,
cloning and transfection

Rapid, simple and systematic plasmid purification, adapted to suit
sample throughput and the amount of DNA required, whether you
want individual purification in one spin column or the simultaneous
isolation of 96 plasmid samples. The Perfectprep System offers
rapid, reproducible yields of plasmid DNA in a simple-to-use

kit system. An extremely efficient binding matrix ensures that yields
remain constantly high. The plasmid DNA obtained is ultra-pure,
shows no chromosomal DNA or RNA contamination and can be
used immediately after isolation for all molecular biological
applications, such as automated sequencing, transformation, PCR*,
blotting or clonings.

The Perfectprep Plasmid System is available in five different kit
versions, including the ultra-rapid Mini-Kit, the economical XL-Kit
and the high-throughput 96 Spin-Kit. Without the use of organic
substances and fully compatible with Eppendorf centrifuges

and rotors, these kits provide plasmid DNA which will make your
colleagues green with envy.

Perfectprep from Eppendorf — perfect by name, perfect by nature.

* The Polymerase Chain Reaction (PCR) is protected by patent.
The patent is held by Hoffmann-La Roche.

The Perfectprep® System

Yields

Kit Bacteria Time High Copy Low Copy
Size Culture needed Plasmid Plasmid

(ml) (min) (ng) (ng)
Mini 1-2 25 5-30 1-3
Midi 10-75 120 50-600 10-100
Maxi 100-300 150 250-2,500 50-400
XL 400-800 150 2,000-6,000 200-1,000
96 Minispin  1-1.3 120 2-10 0.05-0.06

Circle No. 13 on Readers’ Service Card

eppendorf

In touch with life

Eppendorf — Netheler — Hinz GmbH - 22331 Hamburg - Germany - Life Science Application-Hotline: +49 180-3666789 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: http://www.eppendorf.com
Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
e-mail: eppendorf@eppendorfsi.com - website: www.eppendorfsi.com

eppendorf® is a registered trademark.



BD PharMingen ¢ BD Transduction Laboratories

imulated

New Phospho-Specific Antibodies and Reagents
for Analysis of Signaling Pathways

Phosphorylated proteins play key roles
in regulating apoptosis, cytoskeletal
rearrangement, the cell cycle and
transcription. BD Transduction
Laboratories and BD PharMingen,
leaders in cell signaling research,

now provide Akt, Caveolin and EGFR
antibodies to expand our portfolio of
phospho-specific antibodies.

We also provide a variety of purified

enzymes, inhibitors and substrates to
further evaluate components of signaling

BD Biosciences www.bdbiosciences.com

pathways. These include protein kinases
for in vitro kinase assays, caspases for
apoptotic pathways, and cathepsins for
inflammatory processes.

Phospho-specific Antibodies include:
Caveolin Phosphotyrosine
Akt PY20

EGFR PY54

Rb RC20

Paxillin* PY69

ERK1/2*

Stat§5*

Stat6*

Ras/MAP Kinase Antibodies include:
ERK1,20r3 MEK1,20r5
MEKK1 Map Kinase Sampler Kit
p38 MAPK JNKK1

MST 1or3

Purified Enzymes, Substrates, &
Inhibitors include:

Enzymes Inhibitors & Substrates
PKC - Caspase 1, 3,6,8 & 9
PKA Cathepsin B, L, & K
Caspase 3, 6,8 & 9

* Phospho-specific Antibodies coming soon

Biometric Imaging

Clontech Labware

Immunocytometry Systems

Microbiology Systems
PharMingen

Transduction Laboratories

BD

For information on related reagents or to reqﬂest our new BD Transduction Laboratories 2000 Catalog,

please call Customer Service at 877.232.8995.

For research use only. Not for use in diagnostic or therapeutic procedures.
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Yes! | actually found
a BETTER way

to isolate mRNA!

4 oligo dT since 1969

Why change?

£ methods. ..

nd to mRNA with high secondary structure
ntiate between RNA and DNA

dize to mRNA with short poly A tails

for DNase treatment of the sample

large amounts of ribosomal RNA

More represenitative
mRNA population-

: - mYADER™ uses invasive clamping phosphono PNA (Peptide Nucleic Acid) technology
izes to mRNAs wi
torter poly A tails -

to isolate mRNA from cells or tissue.

mVADER technology allows PNA/poly A mRNA triplexes to form independent of
Jlow for DNase treatment

5 secondary structure between the poly A tail and 5’ U rich regions. Furthermore, short
during preparation

poly A tailed messages are more efficiently captured with mVADER, thus ensuring a
©L b | RNA more representative mMRNA population. mVADER technology in conjunction with our
ess ribosoma
contamination proprietary lysis solution allows for isolation of superior quality mRNA.
Use mVADER kits to isolate mMRNA for cDNA arrays, libraries and RT-PCR.
Available in three formats: maxi, midi and a 96-well format.

*patent pending

For more information, visit our website: www.activemotif.com

Or call: North America 877.222.9543  Europe +800.222.95430 + Japan 03.5684.1622

RETIVEGRN 0T IF motscutar Biciogy

Tools for Gene Discovery
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. Low-Gost, Comprehensive, Fast
GATOR cov Sequence Analysis
Via Internet

Now you can get inexpensive, immediate access to a huge collection

of sequence processing applications and databases. All you need is a
computer with an up-to-date browser, an Internet connection, and some
data. At www.BioNavigator.com, you'll find capabilities that rival those
found in the world's largest genome research centers. Free account set-
up, free BLAST, and low-cost, per-use pricing for everything else make
BioNavigator a bargain, courtesy of the Internet.

AutoProtocols — Stop Repeating the Past

BioNavigator automatically records everything you do with each set of data
in a “history view", which you can save as a re-usable AutoProtocol. Now,
instead of spending hours at the keyboard doing the same old thing every
time you have a new batch of data, just pick one of your AutoProtocols,
click “G0,” and get your result. History view also provides a complete
audit trail for your sample.

More Choices and Opportunities

Dozens of sequence analysis software and database developers are taking
advantage of BioNavigator's low-cost global access and ease-of-use by
adding their works to the service. As a result, you now have access to an
ever-increasing range of analysis methods and databases. BioNavigator
already does everything from basic similarity searches to 3D molecular
modeling. DNA, protein, motif, and EST databases are built-in.

Everything is Clearer

BioNavigator is easy-to-use, and has extensive help so you can set up and

finish your own studies with confidence. BioNavigator's user-friendly interface
gives you point-and-click access to familiar — and specialized - sequence analysis
methods. Complete descriptions, explanations of the effects of parameter set-
tings, and references to published literature sources accompany each method.

Get A Free Glimpse of the Future

Complete your fast, FREE registration on www.BioNavigator.com
and get all of the following for FREE:

* All BLAST searches

» Automated weekly BLAST with email notification

« Private storage space on the BioNavigator server

» Professional data security and daily backups

. Try It for FREE at www.BioNavigator.com

Simple Internet accessibility, ease-of-use, breadth of applications, and no-brainer
pricing make BioNavigator a welcome addition to research labs of the future.
Register for FREE at www.BioNavigator.com

O BIOINFORMATICS

6900 Koll Center Parkway, Suite 401 » Pleasanton, CA 94566 « Telephone: (925) 426-9966 « Freecall: (877) EBIGINFO « Freefax: (888) 588-7446 * Email: info@ebioinformatics.com

Copyright © 2000 eBicinformatics, Inc. All rights reserved. BioNavigator and eBioinformatics are trademarks of eBioinformatics, Inc. All other trademarks and registered trademarks are property of their respective holders.
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USB

announces a

7

breakthrough ...we’ve discovered

for

life science

researchers

A year ago, we reorganized as an independent business, and in that time, we've seen a
great deal of loyalty from our customers. We want to thank you for sticking with us. And
for helping us maintain our leading role as a supplier of ultrapure biochemicals, convenience
reagents, modifying enzymes and manual sequencing reagents. To show our appreciation,
we invite you to take $20 off your next order or receive 1000 United Airlines Reward Miles®
Just reference quote number 20A-1070. Who says loyalty doesn’t pay?

. M | L E A G E P L u s@ This offer is good untit June 30, 2000 on orders of at least $200 in the USA only. One time purchase only. This offer is also open
- - . to first time customers. United Airlines and Miteage Plus are registered trademarks of United Airlines, Inc. Miles accrued and
United Airlines awards issued are in accordance with the terms and conditions of the United Mileage Plus program. United, its subsidiaries,
Reward Mitles’ affiliates and agents are not responsible for any products and services associated with this offer. Other terms and conditions apply.

©2000 USB Corporation. The phrase "Rediscover the Chemistry” is a trademark of USB Corporation, USB and USB logo design are registered trademarks of USB Corporation.
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USB Corporation
26111 Miles Road
Cleveland, OH 44128
800.321.9322
www.usbweb.com

Susb

Rediscover the chemistry "



ExpressChip I'l 4

)

MERGEN LTD.

Discover A Clear Array of Possibilities.
ExpressChip™ DNA Microarrays from Mergen.

If you need to simultaneously analyze over one thousand gene expressions, there's no better choice
than ExpressChip™ DNA Microarrays from Mergen. Each ExpressChip kit contains two duplicate glass

slides pre-spotted with oligonucleotides, and reagents for probe hybridization and signal amplification.

Simple, Flexible and Affordable.

« Choose among human, mouse, rat, or custom ExpressChip kits

« Use low amount of total RNA as starting material

« Process slides with your choice of laser scanners and image analysis software
« Customized services available

High Quality.

« Off-chip oligo synthesis for high coupling efficiency and optimized quality control

- Sequences individually tested for cross-homologies in GenBank database

« Superb spot geometry and uniform density

« Hybridization without cover slip for clear images across the array with minimal artifacts

Differential Expression Results You Can Trust.
« High specificity and sensitivity
« Linearity over large dynamic range

Get started today with ExpressChip™ DNA Microarrays from Mergen and discover an endless array of
possibilities. Visit us on the web at www.mergen-Itd.com, or call us toll-free at 1-877-4MERGEN (463-7436).
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Life Technologies creates a breakthrough!

GATEWAY" Cloning Technology

Now you can reach your destination more quickly and simply than
ever before with a universal cloning system that provides a rapid and
highly efficient route to protein expression, functional analysis and
cloning/subcloning of DNA segments.

Enter the future.

GATEWAY™ Cloning Technology has been developed by Life Technologies
in response to your growing need for faster, better ways to clone and
express DNA sequences.

Whether your goal is to study a few genes in depth or multiple genes
in a high-throughput manner, Gieco BRL® products with
Gateway Technology will accelerate the pace of your research.

Find out how to use this breakthrough to your
best advantage. Contact us online or by phone
and we’ll rush you our comprehensive guide.

These products are for laboratory research use only and are not intended for
human or animal diagnostic, therapeutic or clinical uses, unless otherwise stated.
This product is the subject of U.S. patent 5,888,732. Limited label licenses apply.

Go farther and do more.
* Accelerate cloning experiments.
* Transfer DNA segments into multiple vectors in parallel.

* Reduce screening. Typically >99% of resulting colonies are
desired clones.

* Retain reading frame
and directionality.

« Eliminate further

downstream processing. 4

« Convert your favorite @
vector to make it GATEWAY iy
Technology-compatible. ‘ iy, g“"ﬁ"‘y

* Enjoy unprecedented flexibility.
Generate N-terminal or C-terminal proteins
or express as native proteins.

* Save time. Perform rapid, directional cloning and expression
of PCR products in parallel.

Connect with GAateway Cloning Technology at
www.lifetech.com/gateway.

LIFE eTECPNOLOGIES@.

Essential Technologies for the Science of Life”

US Academic Orders/TEcH-LINE™: (800) 828-6686 « US Government Orders/TecH-LINE: (888) 584-8929 » US Industrial Orders/TECH-LINE: (800) 874-4226 « Latin America: (301) 610-8709
Australia:1800-331-627, aumail @lifetech.com ¢ Austria: 0800 20 1087 * Belgium: 09 232 06 40 « Canada: 800-757-8257 « Denmark: 80 30 17 40 « France: 0800 23 20 79
Germany: 0130 83 09 02 » Hong Kong: (852) 2407-8450, techltp@glink.net.hk = Italy: 02 98 22 201 « Japan: 03 3663 8241, lti@gol.com * The Netherlands: 0800 099 3310
New Zealand: 0800-600-200, nzmail @lifetech.com * Spain/Portugal: 900 181 461 » Sweden: 020 26 34 52 » Switzerland: 0800 848 800 * United Kingdom: 0800 269 210

© 2000 Life Technologies, Inc. 00-007MS
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Kits for Transcription Factors
Family Kits

For Screenmg Transcrlptlon Factor Family Members

The EMSA The Northern The Western
AP-1 Family Nushift™ ' NF-kB/Rel Family Norkit” = STAT Family Screening Kit

12968 e 00

RelB NFkB p65 NFkB p105 c-Rel

"CIEBP Family

ST AT Eamii

Individual Kits

For Studying Individual Transcription Factors

i

Nushift'/ Nushift’ Plus Norkit"/ Norkit™ Plus g Western TF Antibodies

Gelshift"/Gelshift” Plus

See our new 2000 catalog

Over 1,000 Products L -y ?
i

Flexible
Reliable

-/ / J /S . Reproducible

BIOTECHNOLOGY INC. safnc " COSt & Tlme Effective

Three techniques. One supplier.

Tel: 1-888-343-6352 Fax: 1-888-528-9225 Web site: www.geneka.com E-mail: info@geneka.com

International Distributors
* Australia 61-2-9521-2177 (toll free in Australia 1800-251-437) * Austria, Germany, Switzerland 49-(0)- 40 85-32-600 (toll free in Germany 0800-
2466651) » BeNeLux 31-413-251115 » Denmark 45-39-56-20-00 ¢ Finland 358-9-584-121 » France 33-(0)3-88-18-07-22 ¢ Greece 30-1-522-6547
* ltaly 39-(0)2-381951 » Japan 81-3-5684-1620 * New Zealand 0800-444-157 « Norway/Iceland 47-22-20-0137 » Spain 34-91-551-54-03 ¢
Sweden 46-8-30-60-10 » Taiwan 886-2-233-18111 » U.K /Ireland 44-(0)-1223-316855
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Be First - Go BioSource!

" Human  Monkey Rat

HGE, MIP-4, MIP-5 f -4 IL-12
AB [1-401*, [1-42]* |

* Colorimetric & Fluorimetric Kits Available

Phosphorylation and Cleavage
Site-Specific Antibodies

Src, FAK, Pyk2, Paxillin, PLC-y1, Tau, PARP,
Caspase-9, -Amyloid (Ap)

BioSource offers the industry’s most extensive animal model selection: Human, Mouse, Rat, Monkey and Swine

ELISA Kits, mRNA Kits, Antibodies, Recombinant Proteins and Primers
for Signal Transduction, Cytokines, Chemokines, Growth Factors,
p-Amyloid and other Neuroscience markers

Now Order Directin the UK! Tel:0 800 169 1547

.(@). BIOSOURCE S

BioSource International, Inc. e (NTERNATIONAL Fax: (805)987-3385
1-800-242-0607 www.biosource.com e-mail:tech.support@biosource.com

BioSource Europe, S.A. Tel: +32-67 88 99 00 ¢ BioSource Deutschland, GmbH Tel: 0 800 100 85 74
BioSource Netherlands, B.V. Tel: +31-76-501 4824 ¢ BioSource United Kingdom, Ltd. Tel: 0 800 169 1547

Australia +61 7 3352 6100 * Austria +431801 04 250 « Canada 514 733-1900 « Chile 56 2 209 6770 « Denmark +45.86/10.10.55 » Egypl +202/346,0997 « Finland +358/3 682 2758« France +33.1/42.53.14.53
Greece +30 1 52 81 900 » Hungary +36 1/395 90 48 « India +91/80 634 6520 * Israel +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 228356278 * South Africa +27.11/792.6790 » Spain +34. 93 404 55 02 * Sweden +46.8/625.1850 « Switzerland +041/41-420.96.36 * Taiwan 886 2 2790/ 7902  Turkey +90 (312) 432 4130
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| Save 50% on Sampler Size!

for all your transfections

Really Works

¢ Ideal for transient or stable transfections

* Successfully transfected in over 100 cell lines*
*» Exceptionally low cytotoxicity

*» Highest transfection efficiency

D

Really Better

Works better in easy- and

O\

Easy to transfect
COS-7 Cell Line

% VIABLE TRANSFECTANTS

o o
& “\ec.\k‘“\ e e
!

N
%\'-& 1‘@“

Q.“‘?
TRANSFECTION REAGENTS

Difficult to transfect
HUVEC Primary Cell Line

%o VIABLE TRANSFECTANTS

o W o™
M \;\\sv.\"“h ?-“““ \’0“‘e v\““\ ws e

TRANSFECTIUN HEAGENTS
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Really eliminates
the competition!

STRATAGENE USA and CANADA
ORDER: (800) 424-5444 x3
TECHNICAL SERVICES: 800-894-1304

STRATAGENE EUROPE

Belgium, Germany, The Netherlands,
Switzerland, United Kingdom

ORDER: 00800 7000 7000

TECHNICAL SERVICES: 00800 7400 7400
Austria

017 956 7036

France )
00800 7000 7000 or 0800-100391
INTERNET ' See www.stratagene.comnt
email: techservices@stratagene.com q for a current |

website: www.stratagene.com hsuccesstully trar

GeneJammer™ Transfection Reagent
Sampler size 32
(Sampler 50% off while supplies last)

1ml 204130
4x 1 mi 204131

TAGENE*



mailto:techse~~ces@stratagene.com

BIOXWHITTAKER

ACAMBREX Company émonetics; Normal Human
Endothelial Cell Systems
Provide Unsurpassed

Quality and Performance
Safety and Security

¢ Relevant, in-Vitro Models
¢ Non-Transformed, Non-Immortalized Cell Strains
¢ Low Serum Media

* Quality Control Tested as a Cell Culture System
(Cells and Medium)

¢ Guaranteed Performance
e Standardized Manufacturing

¢ Certified ISO 9001 Quality Management
System Company

e Technical Support
¢ Detailed Instruction Packet
¢ Creating Innovative Cell Systems Since 1986

The Tool for Research Applications

¢ Barrier Models

¢ Inflamation and Adhesion Molecule Relationships
* Drug Discovery

¢ Cardiovascular Research

* Angiogenesis

Standardize * Cancer Research
Your Research! ¢ Cell Signaling
Call Your Clonetics® * Apoptosis Research
Technical Spemahst ¢ Metastatic Research
Today. o
For Technical Information:

US & Canada (800) 852-5663 .
Allother locations:  Endothelial Cell Types
(301) 898-7025 ext. 2492  Dermal, Lung, Microvascular
TO PLACE AN ORDER CALL: * Aortic, Coronary, Pulmonary,
(800) 344-6618 Iliac Artery
FAX: (301) 845-1008 . e Umbilical Vein
E-MAIL: cS@hiBWhiﬂﬂké‘l‘;Emﬁ? o * As Proliferating or
Internet: . Cryopreserved Formats
www.biowhiﬂaker.com, or , " ©1999 BioWhittaker, Inc., A Cambrex Company.
www.clonetics.com Al ights reserve.
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DoubleTwist.com Agents

Perform Comprehensive
Sequence Analysis

Retrieve Assembled ESTs
Identify Protein Domains

Retrieve and Analyze
Human Genome

Monitor for identical ESTs )
# Automated agents that search and monitor

public and proprietary databases

Monitor for ldentical cDNAs

Monitor for Similar cDNAs
Monitor for Similar Proteins, # Continuous Updates per your SpeCifiCationS
Search EST Database
Monitor for Simiar Profeins # Areporter of news and studies relevant
Monitor DoubleTwist Human 10 your research
Genome Database

# A purchasing agent to move your
Monitor for [dentical :
Genomic DNA experiment forward

Monitor for DNA Patents
Monitor for Protein Patents

... and more on the way.

DoubleTwist.co
Portal to the Code"

© 2000 DoubleTwist, Inc. Circle No. 22 on Readers’ Service Card




o GENE

o EXPRESSION
o ARRAY

o (GEArray) SYSTEM

Cell-cycle  Apoptosis
Signal
Transduction
Cancer

Pathway

Analysis

Stress/Toxicity PathwayFinder

Cytokines &
Immuno-inflammation

Chemiluminescence

Simple 3 step protocol Pathway-specific
Use of total RNA Sensitive
32p or chemiluminescence detection Accurate
No special equipment Economical

) GEArray Kit  Customized Array
Super Array, Jnc. <249 $19/gene
1-888-503-3187

www.superarray.com
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You did your homework.
That’s why George
can still sing lullabies.

Unlocking the key to disease is a

LANCE™ IL2-IL2R Assay

rewarding vocation with far reaching
repercussions.

Maybe you haven’t won the Nobel
Prize. (Yet.) But your work does make
a big difference in someone’s life,
somewhere. And that’s something
you can’t forget. Neither do we.
PerkinElmer Life Sciences (formerly
known as EG&G Wallac) believes in
the value of what
our customers do.
The search for
new medicines has

always motivated

us to provide
complete systems solutions for drug
discovery — such as our TriLux,
ViewLux}" and VICTORZ systems —
and the most supportive service you'll
find... always, and as soon as you need

it. Because we like helping you make

humanity a little healthier.

 Be

PerkinEimer

life sciences.

9238 Gaither Road, Gaithersburg, MD 20877 USA e P.O. Box 10, Fin-20101, Turku, Finland ® 1-800-638-6692 ® www.perkinelmer.com

>
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MOLECULES
that will become
MEDICGINES™

At ArQule, we unite innovative thinking
with proprietary, patented technologies
to design and produce molecules

that will become the medicines of
tomorrow. We improve the efficiency
and effectiveness of the drug discovery
process by offering accelerated lead
optimization services, novel, diverse
screening libraries, and access to

our high-throughput parallel synthesis
platform through technology licensing
agreements. Contact us today and

see how ArQule can make an impact
on your drug discovery process.

v Lead Optimization

v Screening Libraries

v Technology Transfer

v Collaborative Drug Discovery

For more information, visit our website at
www.arqule.com or contact John M. Sorvillo, PhD
at 781-994-0527 or jsorvillo@arqule.com

ArQule, Inc.
19 Presidential Way
Woburn, MA 01801

www.arqule.com Circle No. 8 on Readers’ Service Card




ONE STEP CLOSER

H .-

Among all living things, the human body is blessed with particularly sophisticated—but
virtually mysterious—mechanisms. Unlocking these enigmas is an extraordinary task but
an imperative one, for it could lead to the discovery of revolu-

tionary new drugs. At Takeda, . our team of dedicated research

(WL~ w3

il el AT

experfs is progressing ever  closer toward such discoveries.

TAKEDA

Takeda Chemical Industries, Ltd.
Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 540-8645, Japan
Tokyo Head Office: 12-10, Nihonbashi 2-chome, Chuo-ku, Tokyo 103-8668, Japan
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Extra! Extra!

Get a‘jump on the competition—
see studies weeks before they appear in print.

Author3
just 5weeks after acceptance -
Browse thelNAS Online collection from 1990 onward.

ion and
information, visit

dings of the National Academy of Sciences
w.phas.org




Microarray Systems
- for the Millennium

From the leader in microarray analysis comes a variety of
microarray systems to meet your needs in the new millennium.

ScanArray® 5000
Powerful 4 laser system

ScanArray® 4000
Now with 3 laser wavelengths

New ScanArray® Lite Upgradable
Affordable 2 laser system 5 pm resolution
| s Compatible with most
spotters and biochips
Accomodates a variety

of fluorophores

QuantArray®
Analysis Software
Integrated image
analysis

Autoloader & Barcode Systems
_High throughput and automated systems
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AMERSHAM PHARMACIA
BIOTECH & @ SCIENCE

SCIENTISTS

Will it be your turn to emulate
Victor Velculescu’s success this year?

Entering the annual Amersham Pharmacia

Biotech & Science Prize couldn't be easier. If you
completed your Ph.D. in molecular biology

during 1999, describe your work in a 1,000-word
essay and submit it. The Prize is one of the most
prestigious international awards of its kind for
young scientists. It can help achieve a lot for
those who enter by putting bright new scientific
talent in the spotlight, bringing international
acclaim to them and their universities, and
earning winners and runners-up a handy cash

prize (first prize is worth $25,000, with up to
seven additional prizes of $5,000). The winning
entry will also be published in Science magazine.

Will you be the Victor in 2000?

Full details and entry forms can be found at
- www.apbscienceprize.org or call/e-mail
Victorious Victor Velculescu using the contact details below.

(centre) and fellow prize winners.

Clence amersham pharmacia biotech

The Award Committee Amersham Pharmacia Biotech & Sc/ence Prize for Young Scientists
Enquiries from Europe - Tel: +44 1223 326500, Fax: +44 1223 326501. Email: science@science-int.co.uk
Enquiries from USA and all other regions — Tel: +1 202 326 6513, Fax: +1 202 289 7562. Email: pfisher@aaas.org
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;ré\rz MG :
Call: 800-942-0430 Fax:610:941-9252 Visit: www.biomol.com E-mail: info@biomol.com
BIOMOL Research Laboratories, Ine. 5100 Campus Drive  Plymouth Meeting, PA 19462-1123 USA




DNASTAR, lnc. 1228 S, Park 5t,, Madizon, Wl 53715 USA wwnw.dnastar.com
Phone: GOB+258+7420 FAX: GOB»258+7439 e-mail: info@dnastar.com

GATE GmbH, Fritz—-Arnold-Str. 23, D-78467 Konstanz, Germany
Phone: §9+75371«87600 FAN: 49+75371+816081 e-mail: sales@gatc.de




