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M. ). Yanovsky, F. G. Harmon, P. Mas, S. A. Kay

COVER 850

New restoration of the head
of the sauropod dinosaur
Diplodocus (left and bottom
right), based on a study
reflecting the forward posi-
tion of the nostrils. Top right
is the skull; middle right is the
traditional view, refuted by
the new research. [Paintings
by M. W. Skrepnick under the
direction of L. M. Witmer]
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" . Daily
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CONTENT HIGHLIGHTS AS OF 3 AUGUST 2001 ~ science and
science policy by
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Patterns of Gene Expression During Drosophila Mesoderm Devel-
P e INOW!

opment E. E. M. Furlong, E. C. Andersen, B. Null, K. P. White, M. P. Scott

DNA microarrays of fluorescent Drosophila yield insight into mesoderm
development.

A Role for the RNase lll Enzyme DCR-1 in RNA Interference and Germ Line Develop-
ment in C. elegans S.W. Knight and B. L. Bass
The enzyme Dicer, thought to be a key component of RNA interference, appears to be important
for some, but not all, RNAi effects and also for normal development of the nematode C. elegans.

Skinny Hedgehog, an Acyltransferase Required for Palmitoylation and Activity of the
Hedgehog Signal Z. Chamoun et al.
To function properly during development, the important signaling protein Hedgehog must
be palmitoylated at its amino-terminus, a modification apparently catalyzed by an acyl-
transferase encoded by the skinny hedgehog gene.

TECHNICAL COMMENTS

Memory Consolidation and NMDA Receptors

Reporting on experiments that used a third-generation selective knockout technique, Shimizu et al. (Re-
ports, 10 November 2000, p. 1170) argued that memory consolidation in mice depends on reactivation of
N-methyl-D-aspartate (NMDA) receptors in the hippocampal CA1 region after initial learning. Day and
Morris, in a comment, find “several reasons to be cautious” about the study's claims, and summarize results
of pharmacological experiments in rats that found no effect of “NMDA receptor blockade on memory con-
solidation.” Those results, in their view, suggest that memory consolidation hinges on “posttraining neural
activity in the hippocampus, but not synaptic plasticity,” as suggested by the synaptic reentry reinforce-
ment (SRR) model of Shimizu et al. In a response, Shimizu et al. assert that several "important technical is-
sues lead us to question the accuracy” of the results cited in the comment, and that Day and Morris “may
have misunderstood some aspects of our SRR model.”

The full text of these comments can be seen at www.sciencemag.org/cgi/content/full/293/5531/755a

stke

Perspective: Neuronal Signaling through Alternative Splicing—Some Exons CaRRE ...
K.]. O'Donovan and R. B. Darnell

Alternative splicing mediated by calcium calmodulin kinase alters neuronal channel composition.

Perspective: New Roles for Introns—Sites of Combinatorial Regulation of Ca?*- and
Cyclic AMP-Dependent Gene Transcription S. Finkbeiner

Introns can exquisitely regulate gene expression.

= next wave

Global: Saving the Planet

Our August feature explores careers in the environmental sciences—where opportunities
encompass not only research in climate change, bioremediation, and biodiversity, but also
careers in environmental advocacy, lobbying, and writing and editing.

www.stke.org
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Canada: No Secrets—Preparing for a Startup Interview R. Wintle

Now that you've decided to test the startup waters, our industry insider is back to let you
know how to improve your chances of actually getting hired.

1 .
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CREDIT: CATALIOTTI ET AL

SUMMARIES OF RESEARCH

IN THIS ISSUE

THIS WEEK IN Science

Oxidizing Earth

The Earth's early environment
was relatively poor in oxygen,
and observations and modeling
indicate that the rise in oxygen
levels did not occur until long
after oxygen-enriching bacteri-
al photosynthesis had devel-
oped. Catling et al. (p. 839; see
the Perspective by Kasting) ex-
plain the apparent disconnect
between oxygenation and the
start of photosynthesis by
adding methanogenesis to the
process. Photosynthesis split

edited by Phil Szuromi

Atomic Josephson Junctions

" ' When two boson condensates are separated by
a thin barrier, their phases can couple through
wave function overlap and give rise to periodic

tunneling. This Josephson Effect, long known in superconductors and

more recently in
superfluids, has
now been demon-
strated in a readily
tunable Bose-Ein-
stein condensate

(BEC). Cataliotti et al. (p. 843) trapped a BEC in an array of optical

potential wells so that the barrier height between wells could be

controlled. A collective oscillatory motion of the atoms was ob-

utilize, or as a colloid, which is
much less readily used. Wu et
al. (p. 847) used a new analyt-
ical technique to measure ver-
tical profiles of iron speciation
in oligotrophic waters of the
North Atlantic and central
North Pacific. Much of the
iron in these waters (up to
90%) that was previously be-
lieved to be dissolved is actu-
ally colloidal. The limitation of
nitrogen fixation by iron is ap-
parently much more impor-
tant than had been realized
previously.

water into O, and H,, and then
methanogenesis used H, to

served between wells that is a signature of the Josephson effect.

generate CH,. Finally, ultravio-
let photolysis converted CH4 and O, into CO,, O,, and H,. The es-
cape of H; into space allowed the buildup of O,.

Sticklers About the Time

High-precision atomic clocks keep time by counting the number of
transitions between the hyperfine levels of atomic cesium. Higher
frequency standards in the optical range would provide finer time
intervals (femtoseconds versus roughly tenths of nanoseconds)
that would not only provide greater precision for time metrology
but could also help constrain important physical constants, such as
the fine structure constant and the Rydberg constant. Building on
recent technological advances in generating optical-frequency
combs, measuring absolute optical frequencies, and trapping and
cooling single ions to extremely low temperatures, Diddams et al.
(p. 825) developed an optical clock based on an ultraviolet transi-
tion of a single trapped mercury ion. They demonstrate time preci-
sion better than that of existing atomic-clock standards. X

The Lowdown on Noses

Nostrils and noses, and more generally the role of smell and extent of
air exchange, play a large role in the behavior of many vertebrates.
Understanding the role that smell played in dinosaur behavior has
been problematic because of the lack of direct fossil evidence for
these fleshy structures. Witmer (p. 850; see the cover and the news
story by Stokstad) has made comparisons of nostril positions in living
animals to conclude that dinosaur noses were not located to the rear
of the bony nasal opening and high on the face, as has been generally
thought, but low on the face just above the upper jaw. This position
now seems to apply generally across reptiles, birds, and mammals.

lroned Out

Iron is an essential element in regulating marine phytoplankton
growth, and even where iron is present, its bioavailability depends
on whether it exists in dissolved form, which is easy for algae to

X published online in Science Express

Death by Deprivation

Many hematopoietic cells die by apoptosis when deprived of spe-
cific cytokines, and this process requires active transcription. Using
DNA microarrays to identify specific genes that are transcription-
ally activated after cytokine withdrawal, Devireddy et al. (p. 829)
discovered an important new player in this cell death pathway. In
a study of interleukin-3 (IL-3)-dependent murine FL5.12 pro-B
cells, they find that the gene showing maximal transcriptional ac-
tivation upon IL-3 withdrawal is 24p3. The 24p3 gene encodes a
small secreted protein with sequence motifs characteristic of
lipocalins, a large family of proteins previously linked to diverse
functions ranging from retinol transport to prostaglandin synthe-
sis to modulation of the immune response. Addition of 24p3 to
the culture medium induced apoptosis of a wide variety of leuko-
cytes, and apoptotic sensitivity appeared to be determined by the
presence or absence of a cell surface receptor for 24p3.

Dicing Developmental RNA

Small noncoding RNAs, such as the ~21 nucleotide (nt) let-7 RNA,
regulate the developmental timing of the nematode Caenorhabditis
elegans. These RNAs are highly conserved in many bilaterally sym-
metrical organisms, including humans. The similarity in size between
the let-7 RNA and those generated during RNA interference (RNAI), in
which RNA blocks gene expression, has led to the suggestion that the
two may be linked. Hutvagner et al. (p. 834; see the Perspective by
Ambros) now show that the enzyme Dicer, which is implicated as the
ribonuclease involved in the generation of the small 21- to 23-nt in-
terfering RNAs in RNAI, is also responsible for cleaving the putative
~70-nt let-7 precursor to generate the let-7RNA. X

A Matter of Timing

Covalent modification of the amino-terminal tails of the core his-
tones (H2A, H2B, H3, and H4), the proteins that make up the bulk
of chromatin in eukaryotes, play an important role in modulating
chromatin function. For example, acetylation of histone tails plays
a role in transcription, and phosphorylation has been implicated in

CONTINUED ON PAGE 759
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THIS WEEK IN SCIENCE

CONTINUED FROM 757

chromosome condensation. The role of histone methylation has been less well character-
ized. Wang et al. (p. 853) now show that the enzyme PRMT1 (a protein arginine methyl-
transferase) methylates the Arg3 residue in H4 tails in vivo. Methylation of Arg3 en-
hances subsequent acetylation at lysine residues 5, 8, 12, and/or 16 by the histone
acetyl-transferase p300, but prior acetylation of these residues inhibits methylation,
which suggests that the different modifications are coordinated temporally. Furthermore,
H4 methylation facilitates the activation of transcription, providing further evidence for
a histone “code.” X

News from the Resistance

The commercialization of transgenic plants that express toxins from Bacillus thuringiensis (Bt)
has spurred a number of groups to search for the genes responsible for resistance (see the
news story by Stokstad). Gahan et al. (p. 857) combined genetic mapping in a laboratory-
generated resistant strain with knowledge of Bt-binding proteins in other species and identi-
fied a member of the cadherin superfamily, HevCalP, as a candidate resistance gene in the to-
bacco budworm. Griffitts et al. (p. 860) have harnessed the power of genetic analysis in the
model organism Caenorhabditis elegans to show that lack of expression of a gene encoding a
potential 3-1,3-galactosyltransferase in the intestine resulted in resistance to the Cry5B toxin.

A Repeated Theme

The causative genetic defect of myotonic dystrophy (DM1) was identified in 1992 as an ex-
pansion of a CTG repeat in the 3’ untranslated region of the dystrophia myotonica-protein ki-
nase gene (DMPK) on chromosome 19q. Subsequent genetic testing revealed the existence of
a clinically similar but genetically distinct form of DM, DM2, linked to chromosome 3q. Liquori
et al (p. 864; see the Perspective by Tapscott and Thornton) now show that DM2 is also caused
by expansion of a repeat sequence in a noncoding region of a gene, specifically, a CCTG repeat
inintron 1 of the zinc finger protein 9 gene. This discovery provides compelling support for the
hypothesis that repeat expansions expressed only at the RNA level can be pathogenic.

Neocortical Building Blocks

Is there precise connectivity in the highly
complex neocortex, or do neurons make ran-
dom contacts with each other? Kozloski et al.
(p. 868) addressed this problem by applying a
new method for identifying connected neu-
ronal pairs. They observed extreme specificity
among local synaptic circuits in layer V of the
primary visual cortex. Cells strongly activated
by corticotectal pyramidal neurons fell into a
small subset of the many cell types found in
this cortical layer, and the relative position of
these targeted neurons appeared determined
in different animals. The authors suggest that
these stereotyped cortical microcircuits are
controlled by early events during neocortical
development.

The Appearance of Drug Resistance

STI-571 is a new cancer drug that has shown remarkable efficacy in patients who are in the
early stages of chronic myeloid leukemia (CML). The drug inhibits the Abl kinase, which is con-
stitutively activated in CML patients because they carry a characteristic chromosomal
translocation that fuses the ABL gene with the unrelated BCR gene. Patients in whom CML
has progressed to a stage called blast crisis respond to STI-571 initially, but then develop resis-
tance. Gorre et al (p. 876; see the 22 June news story by Marx) studied nine patients who had
relapsed after STI-571 treatment and found that all nine showed reactivation of the Ber-Abl
signaling pathway. Six patients had acquired the same amino acid substitution in the Abl ki-
nase domain—a change predicted to alter interaction of the kinase with the drug—and the
other three showed BCR-ABL gene amplification. Identification of the mechanisms responsi-
ble for STI-571 resistance may facilitate the design of next-generation drugs for CML.
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* Highest efficiencies in hard-to-transfect cell lines
* Robust results with cells lines used for protein expression
e Excellent performance with or without serum
e Minimized cytotoxicity
Guaranteed Smile. To make it easier for you to take advantage of the
revolutionary GenePORTER 2 transfection reagent, we offer a risk-free, money

back guarantee for a limited time™. Call and order GenePORTER™ 2 transfection
reagent today. The results will make you smile.

To Order: 888-428-0558
Fax: 858-623-9494

10156 Telasis Court, San Diego, £A F2121, UNA

: hitp/iwww.genetherapysystems.con
Gene Therapy Systems
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b2 Easy &
Optimization

Plate: COS-1 cells expressing B-gal
Background: NIH 3T3 cells expressing GFP

B | Scientist: Dr. Philip Felgner, inventor of lipofectiont.

»
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Figure 1. Comparison of GenePORTER 2 reagent with
LIPOFECTAMINE 2000 reagent.

GenePORTER 2 Transfection Reagent
75 reactions * Cat. #1202007
150 reactions ¢ Cat. #T202015
750 reactions.* Cat. #1202075

*Patent pending

= The kit purchase price will be refunded if you don't get better transfection
results following the GTS protocol. The purchased reagent must be returned
to GTS. Inc. Limited to one T202007 or T202015 per customer. Offer valid in
US only. Hurry, this offer expires on 10/31/2001.

t Felgner ef al. (1987) Proc. Natl. Acad. Sci., USA. 84: 7413-7417




Between DISCOVERY
HE CAMBREX ADVANTAGE

‘wyv\{yy.ggmbrex.com

Cambrex — we provide the competitive advantage ~Cell Biology Products, Stem
that you need to provide others with the advantage Cells and Bioassay Services ~Regulatory Support
they need in life.

~Molecular Biology Products ~Project Management
Whether working on a single step in a drug’s
development or taking a drug from discovery to ~Endotoxin Detection and ~Broad Spectrum of Organic
commercialization, Cambrex can interface High Throughput Screening Chemical Synthesis
seamlessly as your outsourcing partner.

~Biofermentation, Enzymatic ~Process Development
We have focused our Life Sciences capabilities to and Chiral Synthesis and Optimization

better serve the needs of our customers. Our

pharmaceutical and biosciences experts,

supported by the Cambrex Center of Technical

Excellence, provide a total resource to help you == =—

develop and manufacture therapeutics faster. C=A=MBR f}\\(

For more information call 201-804-3060 or

fax 201-804-3045. A Life Sciences Company
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PCR clean-up.

Why waste

time with it

Fig. 1. Fluorescent sequencing results of a 100 bp
pUC 18 PCR fragment sequenced with a -20 Fwd-
primer using the DYEnamic ET Terminator Cycle
Sequencing Kit (Amersham Pharmacia Biotech).
Data generated for USB by Cleveland Genomics
(clevelandgenomics.cam);, a research service com-
" pany. PCR clean-up performed with: (a) ExoSAP-IT;
(b} a column designed for PCR clean-up. Base
miscalls in (b) are due to inherently low yields
of short PCR products when using columns.

Fig. 2. Autoradiograms of a 20.7 kb Lambda

. PCR fragment sequenced with MBL202 Fwd
primer using USB's Thermo Sequenase
Radiolabeled Terminator Cycle Sequencing Kit.
PCR clean-up performed with: (a) Ex0SAP-IT:

" (b} a'column designed for PCR clean-up.

IGATCCCCGGRITACCGAG CTOGAATTCGT AATCAT GT CAT A
30 40 50 60
Fig. 1(a)

i Ah.m..’eo..ta‘m‘.uu.o“.,l.t‘m&,l

[GATCOCCGGGITACCGAG C NCGAATTC GINRATCATGTCAT A
30 40 50 60
Fig. 1(b)

‘ \ AHIA,A .A’I.‘.-u'ﬂ‘ﬂ'&g"..!‘Aﬁ‘;’l’l‘t’k‘“‘

Need an easy way to clean-up PCR' products, especially before sequencing? Without using a column 2000 USB Carporaiion. USB end

logo design are registered trademarks.
N - . . . of USB Co jon. ExoSAP-IT and thy
or beads? And, without fosing product? USB has a solution. Just ExoSAP-IT™¥ using EXOnUCIEase | pwase Rediscover te chomisty. e

trademarks of USB Corporation
to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one
tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your
PCR product and within 30 minutes, sequence with either fluorescent or radioactive reagents.

00% recovery of
‘both small and long
PCR prqduc"(s‘ .

&usb.

Rediscover the chemistry™

USB Corporation
26111 Miles Road
Cleveland, OH 44128

To purchase outside the United States, please contact USB's authorized distributor, Amersham Pharmacia Biotech. 800.321.9322
Please visit our website at www.usbweb.com for regional information. www.usbweb.com
Circle No. 31 on Readers' Service Card
tThe Polymerase Chain Reaction (PCR) 1s covered by patents owned by Roche Molecular Systems and F. Hofmann-La Roche Ltd. $Patent pending on product. The method of use is covered by the foliowing patents: 5,756,285 and §,741,676.



[ ] [
Qu a n t l ta t I Ve Use I-SAGE™ and find your path
o ° to gene analysis results.
gene analysis is
i e Don't waste time running into dead ends on
n OW I n S I gh to : ‘ | the path to gene expression analysis. Bring the

power of SAGE™ technology into your lab with
the I-SAGE™ Kit and see your way to quanti-
tative, sensitive gene analysis results.

The Power of SAGE™ SAGE " Serial Analysis
of Gene Expression, is the most powerful,
unbiased method for quantitative, genome-
wide expression analysis. Unlike arrays, SAGE™
enables you to analyze every transcript in a
cell, giving you a comprehensive expression
profile. SAGE™is quantitative and extremely
sensitive so you can find low-abundance tran-
scripts, detect up- or down-regulated genes,
measure a compound’s effect on expression,
and identify novel genes.

The Path to Success. With the I-SAGE™Kit,
we've made SAGE™ significantly easier to
implement. The I-SAGE™ Kit provides you with
a complete set of pre-qualified, performance-
guaranteed reagents. There's no sourcing,
ordering, or testing reagents, saving you time
and ensuring your SAGE™ success.

Set your sights on quantitative gene expres-
sion analysis with the I-SAGE™ Kit. For more

information, contact Invitrogen today.

é’ Invitrogen-

life technologies
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SAGE™ is a trademark of Genzyme Corporation. Genzyme is a registered
trademark and service mark of Genzyme Corporation

Earopesn iHeadguerters: insemnational Offices: France 0800 2320 79 Spain & Portugal 900 181 461
{nvitrogen Ltd Argentina 5411 4356 0844 Germany 0800083 0902 Sweden 020 26 34 52
3 Fountain Drive Australia 1 800 331 627 Hong Kong 2407 8450 Switzeriand 0800 848 800
fnchinnan Business Park Austria 0800 20 1087 India 11 577 3282 Taiwan 2 2651 6156
Raisley PAS 9RF, UK Belgium 0800 14894 Italy 02 98 22 201 UK 0800 838 380
Tel (Toll Free): 1 800 955 6288 Tel (Free Phone Orders): 0800 269 210 Brazil 0800 t1 0575 Japan 03 3663 7974 Other countries see our website
Fax: 1 760 603 7229 Tel (General Enquiries): 0B0O 5345 5345 Canada 800 263 6236 The Netherlands 0800 099 3310
Email: tech_service@invitrogen.com Fax: +44 (O 14t 814 6287 China 10 6849 2578 New Zealand 0800 600 200
Email: eurotech@inwitrogen.com Denmark 80 30 17 40 Norway 00800 5456 5456 www.invitrogen.com




Red-hot features and

Samples and reagents often have to be temperature-controlled
constantly and with the utmost precision on the lab bench. Eppendorf
has given this requirement top priority and developed the ThermoStat
plus, a compact bench-top device for a wide spectrum of applications
in a temperature-control range from -5 °C to 99 °C! In addition to single
temperature-control and no time limit, both the temperature and the

run time are individually programmable, which means that you can auto-
matically run up to four temperature levels and four time phases in
succession. The integrated RS 232 interface can be used to control
your ThermoStat plus and to record its results in accordance with GLP.

The perfect insulation of the thermoblocks guarantees precise
temperature control. What is more, there is no risk of burns to users'
hands as the tubes can be removed easily at all times, even during the
temperature-control process. Of the six exchangeable thermoblocks
which can be used with the ThermoStat plus, five have the same design
as those for the Eppendorf Thermomixer comfort. Another compatible
partner is the IsoTherm-System® with its tailor-made racks and cool
packs. And the universal CombiBox thermoblock transforms the
ThermoStat plus into a temperature-stable reagent depot, with space
for individual tubes with a height of up to 60 mm.

Eppendorf ThermoStat plus: A red-hot tip for every lab!

@ Exact temperature control of
all commonly used lab tubes

@ Temperature-control range
from -5°C to 99°C

® Autoclavable, non-freeze racks
with 24 numbered positions
facilitate rapid handling of all
samples

eppendorf

In touch with life

® Exchangeable thermoblocks:

—for 24 x0.5ml, 1.5 mlor 2.0 ml
micro test tubes

— for microtiter plates with all well
forms, incl. deepwell
plates

— for headspace tubes and other
lab tubes (@ 11-12 mm, height
30-76 mm)

— CombiBox for tubes of
various shapes and a height
of up to 60 mm

Eppendorf AG - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556 - e-mail: eppendorf@eppendorf.com - Internet: www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506

e-mail: info@brinkmann.com - Internet: www.brinkmann.com

Circle No. 5 on Readers’ Service Card

eppendorf” is a registered trademark.




With Bio-Rad’s Family of M
Systems and Accessories.

Circle No. 35 on Readers’ Service Card

Visit us on the Web at discover.bio-rad.com. Call toll free at 1-800-4BIORAD
(1-800-424-6723); outside the US, contact your local sales office.




INTEGRATED DNA
CHNOLOGIES, IN
warw ididna.com
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wisdom of the ages

COMING FALL 2001
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Science .. MVAAAS

Discover the Future
——— Advancing Science Worldwide




. THE RUSH TO DISCOVERY IS ON’

A new shining star introduces powerful new solutions to accelerate disease discovery and management.




RAAS Annual Meet{ng

and Science Tormovetion ‘é’«fooiittvrf,;

7 _m-depth semmars on tadays
~ “hot topics”

- Genome Semmar ,
- Nanotechnomgy emmar

o AAAS: Where Al of
Scrence Meets' :

Please send me Mail: AAAS Meetings Department E-mail:
information about 1200 New York Avenue, NW aaasmeeting@aaas.org
the following topics: Washington, DC 20005

2002 Meeting Name

0 Exhibiting at Meeting Affiliation

0 Student Session Aide Address

D Call for Posters City
0 AAAS Membership Country
Phone

E-mail




The revolutionary
new way to genotype...

Just add
Genomic
DNA.

Introducing . . ~ Available Now!
Turn-Key Genotyping...No PCR Required! Readv to use 384fweﬂ

Plates

Simple, robust, homogeneous and validated...all you do is add sample. The . C—
. ) ) Invader MAP (Medlcally
Invader” Operating System is the fastest, most accurate way to perform Associated Panel) for SNPs
Free Preview! DNA anal?/?i?—without PCR! InvaderAss.a}/s offer th'e evrilg]:mutatlons associated
www.twt.com sensitivity and accuracy to detect critical genetic « Cardiovascular Disease
variations directly from genomic DNA samples—in an
* Oncology
easy “add sample, incubate and read” format. Invader Assays will increase * Immunology
your laboratory's throughput...with accuracy and cost-per-genotype * Metabo"? Diso.rders
_ » Neurological Disorders
unparalleled by conventional methods. » Musculoskeletal Disorders
Call Us Today! * Endocrinology
_® Other Genetic Diseases

Invader-Ass;,

THE OPERATING SYSTEM FOR GENOMICS
AND PERSONALIZED MEDICINE™

www.twt.com | 888898 2357 Ext. 8115

For Research Use Only. Not for use in diagnostic procedures.
Invader” is a registered trademark of Third Wave Technologies:



PROTEIN DISPLAY & BIOPANNING

Find One In A Billion!

Construct and Screen Very Large Libraries
of Peptides or Proteins
* (lone ¢DNA or peptide coding sequences

* Compatible with OrientExpress™ ¢DNA synthesis
and directional cloning systems

Affinity Select Using Immobilized Ligands
* ELISA plates
* Agarose
* Magnetic beads
* And more

l! Novagen

A Brand of CN Biosciences, Inc.
An affiliate of Merck KGaA, Darmstadi, Germany

800.526.7319

Rapid Growth, Versatile Elution

« Fast phage replication allows two rounds of affinity
selection per day

+ T7 phage are stable to treatment with SDS, alkalai, salt,
reducing agents, and chaotropes

High, Medium and Low Copy Number Display Options
* High copy peptides
415 copies/phage » Up to 50 aa
* Mid copy peptides & proteins
5-15 copies/phage » Up to 1200 aa
* Low copy peptides & proteins
0.1-1 copy/phage » Up to 1200 aa

For more information:

www.novagen.com

US and Canada 800.526.7319

Germany 0800.6931.000 The T7Select System is covered by US Patents 5,766,905; 5,223,409;

UK 0800.622935

5,403,484; 5,571,698; and other patents panding. The system is sold for
research use only. Any commercial use of the T7Select System, including
the discovery or davelopment of commercial products, requires licenses

or your local sales office from Dynax Corp. and Novagen.
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Gregor Mendel oo (e

explain them.

didn’t make the rules. N

Rg i \;) / Likewise, we at Molecular Mining can help you make sense
e / : of your expensive, hard-won experimental data. Because some-
/ ! times you need a little more than shrink-wrapped software.
e / j
iR 5_’;%\{ f"f The key is collaborative partnership.
’»NMT//‘ And Molecular Mining is your partner. Our collaborative

nestin

" ¥ ﬁ/ ¥ services are based upon decades of advanced computational
fﬁM‘m’a and biomedical expertise — and complemented by a propri-
( GRa5 J etary suite of tools and methods. So whether you seek a highly
MMM

customized solution to a complex problem, or a dose of clarity
in a daunting dataset, Molecular Mining can make it happen.
Gene expression, proteomics, tox, SNPs, HTS. No one is

better equipped to help you reap maximum value

A
N4

Because as Gregor Mendel showed

us, it’s not just the data ...

MOLECULAR it’s how you look at it.
MINING www.molecularmining.com
T H E P O W E R O F P R E D I C€C T I O N
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www.ariad.com/regulationkits

ARIAD’s benchmark technologies are used by hundreds of university and government labs
in genomics and proteomics research. ARIAD’s small-molecule compounds, suitable for
in vivo use, enable dose-dependent reguigtion of signal transduction, gene expression
and protein secretion. ARIAD Regulation Kits are available at the ARIAD website,
without cost to academic investigators and through ARIAD's licensing program to others.

Circle No. 7 on Readers’ Service Card




The R
Convergence
of What to make and
Ilaw to make the Mo\en\\\es

that.will become the Medicines

PARALLEL TRACK
DRUG DISCOVERY

ArQule’s new Parallel Track Drug Discovery program is targeted
toward delivery of compounds selected for GLP toxicology and
IND candidates. The program combines chemistry, computational
design, predictive modeling, and ADMET profiling in an integrated
process for lead generation, qualification, and optimization.

v LEAD GENERATION: Active chemotypes are first identified
by screening ArQule’s Compass Array™ or Biased Array™
compound libraries. Initial SAR is then developed by screening
analog compounds from our Mapping Array® libraries.

LEAD QUALIFICATION: Hits are qualified through in vitro
ADMET profiles and additional biological assays. Initial SAR
data and ADMET profiling are combined to identify qualified
hits that are amenable to further optimization.

LEAD OPTIMIZATION: Structural requirements for ADMET,
potency, and selectivity are developed in parallel and used to
direct synthesis of Candidate Discovery™ compounds in rapid,
iterative cycles of optimization.

ArQule, inc.

19 Presidential Way
Woburn, MA 01801-5140
www.ArQuie.com

781-994-0527 Molecules that will become Medicines”
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ToxExpress™
Module

What if you were able to quickly knock
out potentially toxic compounds?

Hepatotoxicity

Nephrotoxicity

®

Ca-diac toxicity

Take dead aim with the GeneExpress ToxExpress™ Module.
A gene expression-based system for predictive toxicology.

The ToxExpress™ Module is a gene expression-based system for pred ctive toxicology. A system that p-ovides more
precise identification of potentially toxic compounds. A system that enables scientists to experiment in silico with
data from a broad range of toxin-treated tissues. All derived rom an extensive toxicology Fiorepository.
All enhanced by powerful analvtical tools that allow investigators o link gene expression changes with dinical
chemistry and histopathology results; generate and compare changes in gene expression levels between control and

toxin-treated samples; and examine where genes of interest affect m-tabolic and regulatory pathway:.

GENE <5 ~LOGIC

CISTOVERY H PPENS HERE

For more information, call 1-800-GENELOGIC, visit us ot waww.genelogic.com, or comtact vour Gene Logic Repre entative.
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STKeE PUTS YOU
ON THE RIGHT PATH

ith standard features

like Connections Maps,
Protocols, Reviews, and Perspec-
tives, plus an extended list of
helpful e-tools like personaliza-
tion options and interactive
letters, Science’s STKE puts you
on the right path for all the latest
signal transduction knowledge.

Whether you are in an aca-
demic or industrial environment,
STKE will suit all your needs.
Even if you're not specifically
involved in the field of signal
transduction, we offer special
features and options spanning
multiple biological disciplines.

Science’s

STKE is updated weekly and
provides the perfect combina-
tion of quick summaries and
full text access to research
papers from 23 publishers and
over 40 respected scientific
journals. To subscribe to STKE,
or for more information, visit

STKE at www.stke.org and click

You're on the right path™

SIGNAL TRANSDUCTION KNOWLEDGE ENVIRONMENT
a product of Science and Stanford University Libraries

www.stke.org

subscription information, or
contact AAAS at (202) 326-6417
or membership2@aaas.org.

No one can know where new
insights in signal transduction
might lead you, but STKE will
help you find the right path.

Al




www.drugdiscoverytoday.com

Rely on Drug Discovery Today for the latest
in new technological advances, novel
therapeutic strategies, leading-edge drug
delivery, clinical trial innovation and
business development.

24 times a year, the premier peer-reviewed
journal in pharmaceutical research brings you:

@ A high-profile synopsis of current research

@ Authoritative reviews, informed opinions, Gene delivery s

" for the treatment
rheumatoid arth

topical debates and interviews with the
leading figures in the field

Extensive coverage of industry news and -
Initial analyses of the human ge

key conferences does it reveal anything new?

Regular supplements providing timely and
authoritative reviews of selected hot topics

in drug discovery, e.g. HTS, Genomics S k
“A forward looking journal that is relevant from

Discover it for yourself. For more details, go to the bench to the boardroom” -
www.drugdiscoverytoday.com now. Randy Durnell, Senior Director, Aurora Biosciences Corp., USA
Circle No. 17 on Readers’ Service Card
See us at: stand 740, Drug Discovery Technology 2001, Boston.
stand 553, 2001 AAPS Annual Meeting and Exposition, Denver.




Technology solutions
for an expanding oo
dlscovery uhiverse e s

s C H 3 solutions span the drug discovery
— and development process.

t g ——— One technology integrating and
[ esmmman streamlining your R&D,
C s e COOH providing unique, high quality
/ functional data on biomolecular
interactions enabling you to
rapidly select and prioritize high
value targets and compounds.

With solutions ranging from
cutting edge instrumentation
to the new TecEdge™ priority
technical consultancy and
early access program, Biacore’s
technology adds function

to structure and value

to knowledge.

edge

hiacore

The fast track to achleving real
competitive advantage

» Optimize target identification

» Accelerate compound selection

s Fast track critical R&D decisions

¢ Target your finite resources

e Increase the value of your
pipeline
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