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NEW FEATURE
BREVIA

Science's newest section features
short, peer-reviewed papers of
particularly broad general interest.

2505 Worldwide Observations of Remarkable
Deep-Sea Squids M. Vecchione, R. E. Young,
A. Guerra, D. |. Lindsay, D. A. Clague,
J. M. Bernhard, W.W. Sager, A. F. Gonzalez,
F. J. Rocha, M. Segonzac

Miniature Genome in the Marine Chordate
Oikopleuradioica H.-C. Seo,

M. Kube, R. B. Edvardsen, M. F. Jensen,

A.Beck, E. Spriet, G. Gorsky, E. M.Thompson,
H. Lehrach, R. Reinhardt, D. Chourrout

2506

RESEARCH ARTICLES

A Transcriptional Switch Mediated by
Cofactor Methylation W. Xu, H. Chen,
K. Du, H. Asahara, M. Tini, B. M. Emerson,
M. Montminy, R. M. Evans

v2507
2497

Regulation of Daily Locomotor Activity
and Sleep by Hypothalamic EGF Receptor
Signaling A. Kramer, F.-C. Yang, P. Snodgrass,
X. Li, T. E. Scammell, F. C. Davis, C. J. Weitz

v2511
2453

REPORTS

Submiillimeter Evidence for the Coeval
Growth of Massive Black Holes and
Galaxy Bulges M. ). Page, ). A. Stevens,

J. P. D. Mittaz, F. J. Carrera

2516

2518 Fermi Surface Sheet-Dependent
Superconductivity in 2H-NbSe;, T. Yokoya,
T. Kiss, A. Chainani, S. Shin, M. Nohara,

H. Takagi

v2521

Chemically Induced Electronic Excitations
2488

at Metal Surfaces B. Gergen, H. Nienhaus,
W. H. Weinberg, E.W. McFarland

2524 Application of the Marcus Cross Relation
to Hydrogen Atom Transfer Reactions

J. P.Roth, J. C.Yoder, T.-J. Won, ). M. Mayer

2527 "Heavy Electron” Photoelectron
Spectroscopy: Rotationally Resolved lon Pair

Imaging of CH3* X. Liu, R. L Gross, A. G. Suits
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COVER 2442

A bright new world of nano-
circuitry may now be possible,
thanks to recent advances in
molecular electronics. In 2001,
researchers went beyond basic
nanodevices by wiring up the
first molecular-scale electronic
circuits. See the Breakthrough
of the Year special section,
beginning on page 2442, and
the Editorial on page 2429.
[Wustration: C. Slayden]

Requirement of Heterochromatin for
Cohesion at Centromeres P. Bernard,
J.-F. Maure, ). F. Partridge, S. Genier,

J.-P. Javerzat, R. C. Allshire

Stem Cell Self-Renewal Specified by JAK-
STAT Activation in Response to a Support
Cell Cue A. A. Kiger, D. L. Jones, C. Schulz,

M. B. Rogers, M. T. Fuller

Control of Stem Cell Self-Renewal in
Drosophila Spermatogenesis by JAK-STAT
Signaling N. Tulina and E. Matunis

2546

Stem cells evermore

Human Appropriation of Photosynthesis
Products S. Rojstaczer, S. M. Sterling,
N. J. Moore

A DNA Microarray-Based Genetic Screen

for Nonhomologous End-Joining Mutants
in Saccharomyces cerevisiae S. L. Ooi,
D. D. Shoemaker, J. D. Boeke

Role of the Hrp Pilus in Type Ill Protein
Secretion in Pseudomonas syringae
Q. Jinand S.-Y. He
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J. C. Fontecilla-Camps
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A. C. Kimmelman, M. J. Glucksman, J. Narla,
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S: L. Friedman

Independent and Redundant Information
in Nearby Cortical Neurons D. S. Reich,
F. Mechler, J. D.Victor
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TECHNICAL COMMENTS
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SCIENCE EXPRESS

Continuous Wave Operation of a Mid-Infrared Semiconductor
vlaser at Room Temperature M. Beck et al.
2454 \vith a redesign of the semiconductor laser structure allowing ef-
ficient heat extraction, continuous-mode operation at room tem-
perature is demonstrated.

Chaperone Suppression of a-Synuclein Toxicity in a Drosophila
Model for Parkinson’s Disease P. K. Auluck, H.Y. E. Chan, J. Q.
Trojanowski, V. M.-Y. Lee, N. M. Bonini
Chaperones can protect from the neurodegeneration induced by
high levels of a-synuclein in the Parkinson's model fly.

Modulation of NMDA Receptor-Dependent Calcium Influx

and Gene Expression Through EphB Receptors M. A. Takasu,

M. B. Dalva, R. E. Zigmond, M. E. Greenberg
Activity-independent developmental signals appear to modulate
activity-dependent signaling by a neurotransmitter during devel-
opment of the central nervous system.

www.sciencexpress.org

In Silico Mapping of Mouse Quantitative
Trait Loci

Grupe et al. (Reports, 8 June 2001, p. 1915) described a
novel computational algorithm for prediction of chromosomal lo-

cations of quantitative trait loci (QTLs) in mice. In a comment, Chesler et
al. suggest that the algorithm does not work when an important strain,
CAST/Ei, is omitted, and express concerns that, though the method “does
not appear to be a viable alternative to current QTL methodology,” it
could jeapordize funding for, and attention to, conventional QTL studies.
Separately, Darvasi comments that the new method “is not of practical
use for most relevant cases of QTL mapping” because of the large num-
bers of strains required for the correct calculations. Usuka et al, in re-
sponse, identify a potential error in the implementation of their method
by Chesler et al, and state that their method “should markedly increase
interest in and productivity from mouse genetic research,” including con-
ventional QTL studies. Further, they argue that Darvasi's calculations are
not applicable to their computational method and that “every new source
of QTL information is valuable.”

The full text of these comments can be seen at
www.sciencemag.org/cgi/content/full/294/5551/2423a

SCienceyﬁ next wave www.nextwave.org

career resources for scientists

Canada: Eye on Science—New Journal Targets High School

Students L. McKarney
The University of Toronto Press is trying a new experiment in publish-
ing: November saw the release of a science journal for students in
grades 7 to 12.

US: Seeding Postdoctoral Innovators—A Program for Scien-

tist-Teachers H. E. Macalister
The SPIRE program takes UNC—Chapel Hill postdocs to new
places to provide them with a full portfolio of professional prepa-
ration for academic careers.

Singapore: Environmental Science and Engineering—An Out-
look on R&D (Part 1) T. Yugarani
Following last week's discourse on clean water, we focus this
week on air and water pollution.

UK: Hey Big Spender! P. H. Dee

Having won his postdoc research grant, our Yours Transferredly
columnist explains how and why he’s spending every penny with care.

UK: From Bacteria to Balance Sheets—A First Post-Ph.D. Job

|. Dutta
What to do when you don’t want to stay in research? Chartered
accountancy may not be the obvious choice, but it really does of-
fer opportunities to use your Ph.D. skills.

KNOWLEDGE ENVIRONMENTS
science’s sage ke

science of aging knowledge environment

www.sageke.org

Working Out the Kinks R. J. Davenport
Fly enzyme reverses protein damage, extends life-span.

Survivor! S. Hechtel
Examples from many branches of the tree of life hint that ele-

science's stke

signal transduction knowledge environment

www.stke.org

Personalization Features
With an individual subscription, you can customize STKE with folders,
filters, and alerts, including keyword alerts and content alerts.
Forums
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ments of hard-core survival tactics might slow normal aging. Forum on Methodology.
GrantsNet AlIDScience Members Only! SCOPE Functional Genomics
www.grantsnet.org www.aidscience.com www.AAASMember.org http://scope.educ.washington.edu www.sciencegenomics.org
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[lustration inspired by the art of Roy Lichtenstein (1923-1997).

Coming Soon
Breast-, colon-, and lung-specific arrays, each
featuring 30 matched tumor and normal pairs.
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¢ Survey more than 240 tumor and corresponding
normal tissue samples

¢ Quickly screen samples from 13 different
tissue types

¢ Analyze differential gene expression in tumor and
normal tissues of the same patient

* Requires no special equipment—record images
with standard phosphorimager

+ Matched Tumor/Normal cDNA pairs available
for PCR

Rapidly characterize genes involved in tumorigenesis using the Cancer
Profiling Array (#7841-1)—a nylon membrane containing samples from
more than 240 patients. Each spot is from a tumor or its corresponding
normal tissue from an individual patient. We maintain clinical data for
each patient represented on the array, allowing you to correlate experi-
mental results and clinical information. With one experiment you can
analyze the differential expression of a single gene across 13 different
cancer types: breast, cervix, uterus, colon, lung, kidney, ovary, prostate,
pancreas, rectum, small intestine, stomach, and thyroid gland.

The Cancer Profiling Array lets you identify potential drug targets,
tumor suppressor genes or markers for a specific tumor type. Also,
Matched Tumor/Normal cDNAs (many) allow you to confirm results by

PCR.
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Figure 1. The Cancer Profiling Array demonstrates tissue-specific expression
of gelsolin. The Cancer Profiling Array was hybridized with a radiolabeled
probe for gelsolin. Hybridization signals were detected by phosphorimag-
ing. Signifigant up regulation is clearly present in tumor samples from
breast, uterine, and ovarian tissues. Numbers in columns indicate tissue
types. 1: breast. 2: uterus. 3: colon. 4: stomach. 5: ovary. 6: lung. 7: kidney.
8: rectum. 9: thyroid gland. 10: cervix. 11: small intestine. 12: pancreas.
13: prostate. N = normal. T = tumor. Ubi = ubiquitin ¢cDNA. cc = cancer cell
line cDNAs.
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CREDIT: VECCHIONE ET AL

SUMMARIES OF RESEARCH

IN THIS ISSUE

THIS WEEK IN Science

Our Fair Share?
A study by Vitousek et al., 15
years ago, based largely on ex-
trapolations from limited field-
based studies, estimated that hu-
mans co-opt about 42% of the
global terrestrial production. Roj-
staczer et al. (p. 2549; see the
Perspective by Field) now provide
an update based on recent,
mainly satellite-based surveys

edited by Phil Szuromi

2 5 2 4 Reasons to Transfer
The Marcus cross relation allows the rate of
electron transfer between different species
to be systematized in terms of equilibrium
constants (ground-state energetics) and self-exchange rates. Hydro-
gen atom (H’) transfers (an electron plus a proton) are radical reac-
tions that exhibit wide variations in rates for simitar driving forces.
Roth et al. (p. 2524) now show that the rates of a wide variety of H-
transfers obey a Marcus cross relation, and compounds that show

er, like some of their high-T.
cuprate cousins, a few low-T,
superconductors have revealed
a more complex pairing sym-
metry. One mechanism put
forward to explain this appar-
ent discrepancy has been addi-
tive contribution of several Fer-
mi surface sheets. Yokoya et al.
(p- 2518) used an ultrahigh-res-
olution angle-resolved photo-

and an error analysis. They reach
a similar conclusion through this
different methodology, but cau-
tion that the uncertainties are
still very large for several key pa-
rameters, namely, the productivi-
ty of agricultural land and the
biomass of secondary forests.

And in Brevia ...

four deep-ocean basins.

Black Holes and
Growth Spurts

The excessive luminosity of ac-
tive galactic nuclei (AGNs) has
been attributed to a period
when black holes at their core
were accreting the bulk of their mass. Page et al. (p. 2516) studied
the x-ray flux of AGNs where their luminosity peaks (those with
redshifts from about 1 to 3). They assign the emission to dust from
starburst activity, which reflects star formation, in the bulges of the
galaxies. Starburst activity and the period of major growth of the
black holes appears to be coeval, which suggests that the source
materials for rapid star formation and black hole growth should be
similar. Thus, galaxy morphologies in the bulge and the center devel-
oped at the same time in a relatively hyperactive universe.

Exciting Landings on Surfaces

When a molecule adsorbs on a surface, bond formation releas-
es energy. Generally it has been assumed that for low-energy
bonds (less than half an electron volt), this energy is dissipated
as heat (vibrations in the surface, or phonons), and that elec-
tronic processes are unimportant. Gergen et al. (p. 2521; see
the Perspective by Auerbach) now show that adsorption of wa-
ter, nitric oxide (NO), nitrous oxide (NO,), and even xenon on-
to a polycrystalline solver film all produce electron-hole pairs
that can observed with a low-barrier Schottky diode. This find-
ing not only revises the conventional model of chemisorption
but also suggests new possibilities for sensors.

Exotic Behavior with Sheets

Low-transition-temperature (T.) superconductors, in which the su-
perconductivity is described by an electron-phonon coupling mech-
anism, generally display isotropic pairing of the electrons in mo-
mentum space—they are said to exhibit s-wave symmetry. Howev-

X Published online in Science Express

www.sciencemag.org SCIENCE

slow electron or proton transfer often undergo slow H- transfer.

A previously unknown species of large
squid, up to 7 meters in length and
with distinctive morphology, has been
sited by Vecchione et al. (p. 2505) in

Analysis of the tiny marine organism Oikopleura dioica by
Seo et al. (p. 2506) reveals the smallest genome found so far
for a chordate, part of the lineage that gave rise to the ver-
tebrates and ultimately humans.

emission technique that could
resolve different Fermi-surface
sheets in such a superconduc-
tor (2H-NbSe,) and confirmed
that the underlying mecha-
nism is s-wave pairing.

A New Twist on
Aromaticity

Thiamine diphosphate, a cofac-
tor in many enzymatic reac-
tions, contains a thiazole moi-
ety that can yield a nucle-
ophilic carbanion at the C-2
position. Chabriére et al. (p.
2559; see the Perspective by Frey) offer crystallographic evidence
that the free-radical intermediate in the degradative reaction cat-
alyzed by pyruvate:ferredoxin oxidoreductase contains a partially lo-
calized electron after decarboxylation of the pyruvate has occurred
but before oxidation is complete. Twisting of the thiazole ring during
catalysis greatly reduces its aromaticity and prevents complete de-
localization of the lone electron.

A Syringe in Action

Projections from bacteria have been predicted to play a role in the
export of specific proteins and DNAs during
conjugation and pathogenesis. However, a di-
rect demonstration of such a role has been
lacking. Jin and He (p. 2556) have now directly
visualized the extrusion of a protein from the
Hrp pilus of Pseudomonas syringae. The im-
munogold labeling protocol used will help to
provide unambiguous answers in other,sys-
tems where similar questions remain open.

Walk, Don't Walk

Signals from a circadian clock in a region of the mammalian brain
called the suprachiasmatic nucleus (SCN) must somehow be
translated into the rhythmic behavior of processes such as loco-
motion and rest. Kramer et al. (p. 2511; see the news story by
Barinaga) show that neurons in the SCN secrete transforming
growth factor—o. (TGF-o) that acts on cognate receptors in the
hypothalamus to inhibit locomotion in hamsters. Expression of

CONTINUED ON PAGE 2427
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TGF-a is correlated with cycles of locomotion and rest. Hence, secretion of factors that
act locally in the brain is one mechanism by which the clock exerts its cyclic effects.

Transcription and Cofactor Methylation

in order to access DNA that is packaged into nucleosomes,
histone-modifying factors come into action to allow subse-
quent DNA transcription. Xu et al. (p. 2507; see the Perspec-
tive by Nishioka and Reinberg) now show that the histone
methyltransferase CARM1 also has a nonchromatin sub-
strate and acts in two separate but coordinated ways to in-
fluence gene expression. With in vitro chromatin templates,
CARM1 acts positively to stimulate nuclear receptor tran-
scription. However, the factor can block transcription by
methylating the coactivator CBP at an amino acid that in-
terferes with the action of CREB. Thus, CARM1 potentiates transcriptional activation by
retinoid receptors whereas it can block cAMP (adenosine-3',5"-monophosphate) signaling
and allow for cross-talk between the two signaling pathways. X

The End-Joining Justifies the Screen

A genome-wide screen in yeast for mutants defective in nonhomologous end-joining
(NHEJ), a form of genetic recombination critical in immunoglobulin rearrangement, double-
strand break repair, and yeast mating type-switching, has been performed by Ooi et al. {p.
2552). Thousands of these mutants were analyzed at one time with a functional assay in
which cells were transformed by linear or circularized plasmids containing a selectable mark-
er. One of the genes identified as being involved in NHEJ, NE/7, interacts with the amino-ter-
minal end of a homolog of a human protein that protects cells against cancer. X

From Stem to Sperm

A pair of studies sheds light on the molecular mechanism and the spatial organization
of a signaling pathway that regulates stem cell fate in the testis of fruit flies (see the
Perspective by Wasserman and DiNardo). A group of somatic cells located at the testis
apex (the hub) is surrounded by stem cells that can generate sperm. When needed by
the fly, a stem cell can divide asymmetrically to yield a daughter stem cell and a cell
that will subsequently differentiate into a mature sperm. Tulina and Matunis (p. 2546)
and Kiger et al. (p. 2542) now show that the hub sends regulatory signals from the JAK-
STAT signaling pathway in order to maintain these stem cells in an undifferentiated
state. When this pathway is defective, cells begin to go through spermatogenesis. A bet-
ter understanding of how stem cells are maintained and directed down different paths
of differentiation should prove useful in medical applications.

Genetic Clue to Prostate Cancer

Prostate cancer affects one in eight men and causes 32,000 deaths each year in the
United States alone. About half of these cancers show allelic loss at chromosome
10p15. Narla et al. (p. 2563) find that one of the genes mapping to this region, KLF6, en-
coding a Kruppel-like putative transcription factor, is mutated at high frequency in spo-
radic prostate tumors. Transient expression of wild-type KLF6, but not KLF6 containing
tumor-associated mutations, slowed the growth of prostate cancer cells in culture, an
effect mediated through the cell-cycle regulatory protein p21/WAF1. These features of
KLF6 suggest that it functions as a tumor suppressor gene in prostate cancer.

Useful Information in the Neighborhood

How is information distributed over populations of neurons? Cortical neurons with selec-
tivity for similar stimulus features can be found close to each other. Reich et al. (p. 2566;
see the Perspective by Richmond) simultaneously recorded from single neurons in primary
visual cortex and found that the responses of nearby neurons are only correlated to a rela-
tively small degree. Simple averaging strategies, such as population histograms, imaging, or
field potentials, are suboptimal and vastly underestimate the information processing that is
oceurring, even at such an early stage in sensory processing.
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F‘$‘ Bureaux Europe, 20 place des Halles, 67080 STRASBOURG Cedex, FRANCE

E-mail: inffo@hfsp.org
Web site: http://www.hfsp.org

NEW UNIFIED PROGRAM OF RESEARCH SUPPORT

The Human Frontier Science Program (HFSP) supports basic research with emphasis placed on novel, innovative
and interdisciplinary approaches to basic research which involve scientific exchanges across national boundaries.
HFSP previously supported 2 scientific programs focused on neuroscience and molecular biology. With the dissolving
of boundaries separating traditional biological fields, and the need to involve disciplines outside biology in life sciences
research, these separate programs have been unified into a single program on complex mechanisms of living
organisms by the HFSP Board of Trustees. Henceforth, a single committee will review all grant applications, while a
second committee will review all long-term fellowship applications. Both committees are composed of internationally-
leading scientists.

CALL FOR LETTERS OF INTENT TO APPLY FOR A RESEARCH GRANT
FOR AWARD YEAR 2003

The new HFSP research grant program places special emphasis on the involvement of other disciplines such as
chemistry, physics, mathematics, computer science and engineering in projects within the general areas of
neuroscience and molecular approaches to biological functions. Significant new ideas, techniques and discoveries
often arise at the boundaries between traditional disciplines. To stimulate novel, daring ideas and innovative
approaches, preliminary results are not required in research grant applications. Applicants are expected to develop
new lines of research through the collaboration; projects must be distinct from applicants’ other research funded by
other sources. HFSP supports only international, collaborative teams, with an emphasis on encouraging scientists
early in their careers.

International teams of scientists interested in submitting applications for support must first submit a letter of
intent online via the HFSP web site. The guidelines for potential applicants and further instructions are
available on the HFSP web site (www.hfsp.org).

Research grants provide support for basic research (up to 3 years) carried out jointly by research teams in different
countries. The principal applicant must be from one of the member countries* but co-investigators may be from any
country. Preference is given to intercontinental teams. The size of the team should normally be 2 — 4 members with not
more than one member from any one country.

TWO TYPES OF GRANT ARE AVAILABLE:

Young Investigators’ Grants are for teams of scientists who are all within 5 years of establishing an independent
laboratory and within 10 years of obtaining their PhDs. Successful teams will receive a standard amount of $250,000
per year for the whole team.

Program Grants may be applied for by independent scientists at all stages of their careers, although the participation
of younger scientists is especially encouraged. Up to $500,000 may be applied for per year for the whole team,
including approximately $100,000 per team member per year plus some additional funds for essential equipment
related to the collaboration.

Deadline for Letters of Intent: 3 APRIL 2002

LONG-TERM FELLOWSHIPS
Long-Term Fellowships provide 3 years of support for postdoctoral research abroad in a laboratory of the fellow’s
choice. Applicants are expected to explore a new area of research since frontier life science research in the 21%
century will require investigators able to span more than one traditional scientific discipline. More information is
available on the HFSP web site. The next deadline for Long-term Fellowships is 2 September 2002.

SHORT TERM FELLOWSHIPS
Provide up to three months of support to learn new techniques or establish new collaborations in another country.
Applications are accepted throughout the year. Guidelines and application forms are available on the HFSP web site
(www.hfsp.org)
*Current member countries include Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Italy,
Japan, Luxembourg, the Netherlands, Portugal, the Republic of Ireland, Spain, Sweden, Switzerland, UK and USA
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(re) Introducing Rosetta Biosoftware

In July of 2001, Merck & Company acquired Rosetta Inpharmatics. As a result,
Rosetta Biosoftware emerged as a new, independent business unit. We are
still the developer of leading bioinformatics software solutions, such as the
Rosetta Resolver® Gene Expression Data Analysis System. And we're still 100%
committed to working with you to pioneer software solutions that empower
your life science research. Learn more at www.rosettabio.com.

Copyright © 2001 Rosetta Inpharmatics, Inc. All rights reserved. The Rosetta Biosoftware icon is a trademark of Rosetta Inpharmatics, Inc. Resolver is a registered trademark of Rosetta Inpharmeatics, Inc.







Impressed?
Wait till you see the data.

1pg human total RNA per channel labeled with Submicro Oligo kit

Introducing the first high performance oligo array
labeling system. The sensitivity of Genisphere’s new
3DNA Submicro Oligo labeling kit is profoundly easy
to see. The truth is, it works so well, the results hardly
look real. Even more impressive is the quality of the
data the kit produces. High end differentials approach
100:1. Results are so reproducible that expression
changes as small as 40% are meaningful to a 99%
confidence level.” And the Submicro Oligo kit offers

a fast, easy protocol and 4-channel detection capability.

We invite you to astound yourself. Call us at
1.877.888.3DNA or visit us at www.genisphere.com to
order a sample kit. You won't believe it even in your own lab.

a:3DNA

DNA DENDRIMER TECHNOLOGY

* For detailed Submicro Oligo data and data analysis, Gel llS I Iere
visit our website at: www.genisphere.com/oligo.htm!
A DATASCOPE COMPANY
Genisphere, 3DNA and Submicro are trademarks of Datascope Corp.



Image Made Using Molsoft ICM - www.molsoft.com

TripleMaster PCR System:
Triple your success!

The TripleMaster PCR System from Eppendorf is % DNA gDNA
an innovative three-in-one kit combination. Its unique
mixture of three key components — Taq DNA
Polymerase, Polymerase Enhancing Factor, and Proof
Reading Enzyme - combines with two new buffers to
produce outstanding results for Long Range PCR, High
Fidelity PCR, or the amplification of complex templates.

M |10 20 30 40”4.8 65 93 15 18 22 26l M

@ Long Range PCR: High product yield with fragment
lengths of up to 40 kb and more

@® High Fidelity PCR: The High Fidelity Buffer and the
unique enzyme mix guarantee minimal error rates

® Complex templates: TripleMaster easily takes care
of troublesome secondary structures and high
GC-content

Want to find out more? Visit us at www.eppendorf.com

@ Amplification of 10-40 kb fragments from A DNA and 4.8-26 kb fragments from
human DNA with TripleMaster PCR system using the special Tuning Buffer™.
Double bands (gDNA) are caused by amplification of the two different allels.

eppendorf
In touch with life

Eppendorf AG - 22331 Hamburg - Germany - Phone: +49 40-5 38 01-0 - Fax: +49 40-5 38 01-556 - e-mail: eppendorf@eppendorf.com - Internet: www.eppendorf.com
Application Hotline: Phone: +49 180-3 66 67 89 - e-mail: application-hotline@eppendorf.de
Brinkmann Instruments, Inc. - One Cantiague Road, P.O. Box 1019 - Westbury, N.Y. 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506
e-mail: info@brinkmann.com - website: www.brinkmann.com

Picture: Model of a Taq DNA Polymerase with a DNA strand.

eppendorf® is a registered trademark




TakaRa

Rapid New Gene Discovery in Functional Genomics
with Combinatorial Microarrays

TaKaRa Provides Customized Microarrays that
Combine Conventional DNA Microarray Technology with
Lynx’s Innovative Cloning on Micro-beads.

Unique Custom Microarray Services Only from
TaKaRa Utilizing Next-Generation Technologies

A comparative sample set of tissues or cells is all that is
required for customized DNA microarrays.

Using MEGACLONE™, innovative micro-beads technology,
essentially all of the sample DNA molecules are captured and
‘cloned on millions of micro-beads.

MEGASORT™, or “fluid” micro-array based on micro-beads,
detivers focused sets of differentially expressed genes and targets
of your research interest including both known and unknown.

Discrete spots of cDNA arrays are laid onto solid glass slides
by “pin and ring” spotting arrayers and custom designed to
rapidly advance discovery and development of genetic
functions.

* MEGACLONE™ and MEGASORT™ are licensed from LYNX.
* References:

1) Nat. Biotechnol. 18, 630-634 (2000)

2) Proc. Natl. Acad. Sci. USA 97, 1665-1670 (2000)

For More Information on these and other comprehensive services, Contact
us at bio-sm@takara.co.jp

High-Quality Pre-Spotted Microarray CHIPs for
Expression Profiling with Reliability and Reproducibility
One slide contains well-characterized and known genes from
specific pathways or relevant groups with positive and negative
controls for normalization.

IntelliGene™ DNA Microarray Series*
IntelliGene™ Human Cancer CHIP
IntelliGene™ Human Cytokine CHIP
IntelliGene™ Human DNA CHIP for endocrine disruption study
IntelliGene™ Human CHIP 1K Set |
IntelliGene™ Mouse CHIP Set |
IntelliGene™ CyanoCHIP
IntelliGene™ Arabidopsis CHIP |
IntelliGene™ E. coli CHIP
IntelliGene™ TestARRAY
* TaKaRa’s IntelliGene™ DNA Microarray Series are licensed from Affymetrix.

Visit our website for more details including Gene Lists.
fwww.takara.co.in/bioh or
iwww.takara.co.jp/english/bio e/ products/pro10.htmi

<o
- " DISTRIBUTORS
Takara Korea Biomedical Inc. USA and the Americas Europe
) Phone: (02) 577-2002 Fax: (02) §77-3691 PanVera Corporation BioWhittaker Europe Cheng Chin Trading Co., Ltd.
China Phone: 800 791 1400 Fax: 608 233 3007  Austria: 0800 201 538 Belgium: +32 87 321 611 Phone: +886 2 2331 3111 Fax: +886 2 2382 2197

TaKaRa Biotechnology (Dalian) Co., Ltd. t.qai: info@ France: .
: panvera.com rance: 0800 911 981 Germany: 0800 182 5287
TAKARA SHUZO CO.LTD. _ prone: (0411) 763-2792 Fax (0411) 761-9946 Usa Netherlands: 0800 022 4525 Switzerland: 0800 838 620

Ei
BIOMEDICAL GROUP i, giomedical Europe s Fisher Scientific UK +44 110 979 9254

Otsu, Shiga, Ji
Phone:+81 77—5:13—724%a Fax 181 77-543-9254 Phone: +33 141472370 Fax:+33141472371  Phone: 800 766 7000 Fax: 800926 1166 Homepage: www.takara.com

Cold Spring Biotechnology Co., Ltd.
Phone: +886 2 2695 9990 Fax: +886 2 2695 9963

E-mail: bio-sm@takara.co.jp




NEW ENGLAND BIOLABS

ular Bio

Summer Workshops

WHEN:

Session 1: June 2 - June 15, 2002
Session 2: June 23 - July 6, 2002
Session 3: July 14 - July 27, 2002

WHERE:

Clark Science Center
Smith College
Northampton, MA

FACULTY:

Dr. Steven A. Williams

Dept. of Biological Sciences,
Smith College and

Molecular and Cellular Biology,

University of Massachusetts

Dr. Barton Slatko
New England Biolabs, Inc.
DNA Sequencing Group

Dr. Alan L. Scott

Dept. of Molecular Microbiology
and Immunology,

Johns Hopkins University

TO APPLY:
Please submit a recent C.V. or
resume and a one page statement

explaining your interest to:

Dr. Steven A. Williams
Clark Science Center
Smith College
Northampton, MA 01063

NEW ENGLAND

ioLabs,.

We are pleased to announce the seventeenth annual New England Biolabs
Molecular Biology Summer Workshops held at Clark Science Center, Smith
College, Northampton, MA, USA. Over 1,600 research scientists have attended

this intensive program in the past sixeen years.

INTENSIVE BENCH EXPERIENCE:
This intensive, two-week course emphasizes hands-on molecular biology laboratory
work. About ten hours each day will be spent working at the bench and in lecture/

discussions. All of the work is hands-on; there are no demonstrations.

EXPERIMENTS WILL INCLUDE:

Construction and screening of genomic and cDNA libraries, PCR, RT-PCR, PCR
subcloning, purification of DNA and RNA, restriction enzyme digestion, gel
electrophoresis, construction of recombinant DNA molecules, cloning in plasmid
and phage vectors, cloning strategies, bacterial transformation, Southern and
Northern transfer and hybridization, methods for labeling DNA, DNA sequencing,
bioinformatics, etc. All of these techniques are woven into four cohesive research
projects carried out by each participant during the two-week session. Lectures and
discussion sessions will deal with all of the above topics and the application of these

methods in molecular biology research.

INTENDED FOR BEGINNERS IN MOLECULAR BIOLOGY:

No previous experience in molecular biology is required or expected.

Fifty participants per session will be selected from a variety of disciplines and
academic backgrounds. Last year’s participants included principal investigators,
directors of programs, postdoctoral fellows, graduate students, and research assistants.
Their fields of research included medicine, biochemistry, ecology, immunology,
microbiology, pharmacology, plant biology, genetics, physiology, and others.

They came from large universities, small colleges, medical schools, hospitals, industry,
and private foundations; 75% came from the USA and 25% from overseas. With seven

instructors, the student to teacher ratio is 7 to 1.

FEE:

$3500 per participant includes lab manual, use of all equipment and supplies, and
room and board (all rooms are singles). Fee includes the use of the libraries, computers
and all campus athletic facilities.

APPLICATIONS MUST BE RECEIVED BY March 10, 2002.

Notification of acceptance status will be mailed by March 13, 2002. Late applications
will be accepted for our wait list. Payment in full will be due by April 10, 2002.

Your application should include a brief C.V. and a one page statement explaining your
reasons for taking the course. Please specify the session to which you are applying

(1, 2, 3) and indicate one of the other sessions as a second choice. Women and
minorities are especially encouraged to apply. For additional information or to apply
online, please visit our web site (http://math.smith.edu/~sawlab/neb.html) or
contact us at (413) 247-3004.
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With support from the CREST® program of the
JST7. the University of Tokyo and IHitachi Ltd.
have achieved a breakthrough in ultra-high-voltage
clectron microscopy. This new 1-MceV holography
vlectron microscope allows not only high-spatial
resolution for imaging, but also makes maximum
use of the wave property of electrons as part of
novel techniques for measuring  electric gnd
magnetic ficlds on an atomic scale, verification of
quantum phenomena, and analysis of structures
and functions of biological polymers.

While participating in this project prods its most .
advanced technology in new directions, Hitachi also
continues a commitment  —
to basic rescarch, such as 'k
findings that may some-
day underpin practical
development  of high-Te
superconductors. Hitachi
holws that the new micro-
scope’s cnormous potentlal
will enable reStarchers
world over to

clearer unde
the nature of

Vortex chain oscillation in a high-Tc superconductor:

Vortices show fantastic
behaviors, especially in high-Tc
superconductors. The vortex chain structure,” :
a densely packed row of vortices which appears in the
oblique magnetic field, is one of them.
The |-MeV holography electron microscope reveals a
dynamic aspect of such vortex chains. The Lorentz
micrograph (top) shows vortices in Bi,Sr,CaCuzOgin.
including a chain. While the normal vortices form
wiangular lattices and appear as bright and dark
contrasting pairs, several vortices in the chain row
(between the arrows) are faded. Have these vortices really Hitachi, Ltd.
disappeared? lmage analysis suggests that they may be Advanced Research Laboratory
thermally oscillating at high frequency, and blurring the 2520. Akanuma, Hitoyama, Hiki 24-14 an\m-ah‘mb%mqm& Minato-ku
image (see illustration above). Saitama, 380-0395 ’
. Japan Japa
To learn more, sec the paper by Matsuda et al. in Science Vol Phone: +81-49-296-6111 l;’hf)no +81-3-3504-7111
294, No. 5549, 7 December 2001 hitp://hatoyama_hitachi.co.jp hitp://www. hitachi-hitec.com/oversea/index. html




Number One
in Genomic
Medicine

i ¢ Six genomic drugs in

. human tests

(Cancer, Immunodeficiency,
Wound Healing, Growth
Autoimmunity)

¢ Protein and antibody drugs

¢ Manufacturing and clinical
~ trials capability

¢ Powerful partnerships

THE FACE OF FUTURE
PHARMACEUTICALS

Human Genome Sciences, Inc.
(NASDAQ: HGSI)

9410 Key West Avenue

Rockville, Maryland 20850-3338

Phone: (301) 309-8504, Fax: (301) 309-8512
www.hgsi.com



IT’S JUST NOT FAIR!

THAT THE #1 SELLING INCUBATOR IN THE WORLD
JUST KEEPS GETTING BETTER

Other incubator manufacturers may : VOCs are known to have a detrimental
be upset, but you won’t be. Our new . effect on sensitive cell lines/types. The
HEPA*™ Filtration System option HEPA:? system removes high concentrations
fits without modification on new R of VOCs faster than conventional activated
and thousands of existing £ charcoal systems. The sieve media
Thermo Forma Series Il Universal < e resist efficiency-robbing water
Water Jacketed Incubators. I ‘ absorption, even during high
: humidity conditions.
The HEPA:? Filtration System
combines cutting edge molecular < ! : Contact us today for details about
sieve VOC (Volatile Organic : ‘ : the world’s #1 selling incubator,
Compound) absorption with \ : which is cleared by the FDA for
our proven Class 100 HEPA ’ L IVF use, and its new HEPA?
airflow technology. Filtration System.

P.O. Box 649 * Marietta, OH 45750 * 740-373-4763 ¢ Fax: 740-373-6770

Th erm (0 ) Form a USA and Canada 800-848-3080 * An ISO 8001 Company

International Distributors Worldwide

A Thermo Electron business

800-848-3080 ¢« www.thermoforma.com
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FASTY
The Most Advanced Mass Spectrometry
Protein Identification Software in the World.
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’ | For more information, email:
b bioworks@thermofinnigan.com




AAAS Annual Meet{ng

and Science Tnmovetion Gfxfowtwn

A

Sedence 4n « (onnected Worbd 14419 Felnum’ 2002 Boaton MA

More than twenty disciplines join together at the AAAS Annual Meeting
to discuss how research influences science, technology and society

¢ Network with individuals e Discover new developments e Attend special two day

who share your interests in science, engineering and in-depth seminars on

e See more than 130 technology today’s “hot topics
symposia covering over * Visit the AAAS Poster -- Genome Seminar
20 different scientific Session — an excellent -- Nanotechnology Seminar
disciplines venue for extended

e Attend great career
development activities
and visit the Exhibit Hall

e Hear from 30 Plenary and informal discussion

Topical Lecturers presenting with meeting attendees

“cutting edge” research

»»» For complete program details, visit: www.aaasmeeting.org

RAAS : Where Al of Science Meeto

©2001 Designed by AAAS Publication Services.



Responding to September 11

Understanding the Threat... And the Role of Science

S Annual ?Y‘leiamg@ and Science Trmovetion Expooition

SUNDAY, 17 FEBRUARY 2002

» Fred M, Donner,
Department of Near
Eastern Languages
and Civilization,
University of Chicago
The History of
Afghanistan

LOCATION:

AAAS Annual Meeting
Baston, MA
. 14-19 February 2002

1419 Felbruary 2002 - Boaton A



ity. Many are turning to Tecan. From our

innovations like ou
* microfluidic assay platform,Tecan can help unleash the

s today or visit wwwi.tecan.com




With you, we will innovate

In research, as in numerous other domains,
nothing great can be achieved without exchange,
cooperation and partnership. Fresnes is one of the six major research and development sites
of the Pfizer Group which has the largest pharmaceutical R&D budget in the world.
We are seeking partners to accelerate, thanks to relevant new technologies,
the discovery of molecules that will become the medicines of tomorrow.
Please do not hesitate to contact us to find out more.

CONTACT : @ Global Research & Development
Charles Danzin Fresnes Laboratories
Research Operations Director 3-9. rue de la lnge —BP 100

Tel : + 3314096 76 40
fresnes.partnership@pfizer.com

94265 Fresnes Cedex
FRANCE



Finding Healthy Solutions

For the past 220 years, innovation and creativity have thrived at Takeda, where, as a
major producer of pharmaceuticals for the healthcare industry around the world, we
have supplied inventive solutions to help people enjoy better health and a higher
quality of life.

In creating some of the drugs that are now in use worldwide, Takeda'’s scientists
pioneered new areas of pharmaceutical research to uncover original compounds
with unique modes of action. Our medicines have helped millions of patients to fight
diseases such as diabetes, hypertension and prostate cancer—in some of the more
remarkable cases, surgery could be avoided.

Each small miracle points to our ultimate goal of finding cures. Using original
approaches and the latest technology we are resolved to search until they are found.

Seeking the world’s cures M

TAKEDA CHEMICAL INDUSTRIES, LTD.

http://www.takeda.com Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 540-8645, Japan



http://www.takeda.com
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The Wishing

High qﬁaﬁty plgstu%
« Consistent performa

+ Custom OEM options

Take a deep look inside our
Microtiter® wells.

You won't see the advanced binding coats. You won't see
the sophisticated reliable production process. You won't
see the 30 years of R&D that developed them. And you
wON't ever see any variation in their high quality.

Wish you could see something?

i

Look again, and you will see the Microtiter® name,
and with our expertise and reputation that is enough to
reassure anyone.

Thermo Labsystems

Sorvaajankatu 15 8 East Forge Parkway
PO. Box 208 Franklin,

FIN-00811 Helsinki, Finland MA 02038, USA
www.labsystems fi www.labsystems fi

A Thermo Electron Business



STKE PUTS YOU
ON THE€ RIGHT PATH

pdated weekly, Science’s research papers from over of helpful etools like personal- ~ AAAS at(202) 326-6417 or

Signal Transduction 40 respected scientific journals,  ization options and interactive ~ membership2@aaas.org.
Knowledge Environment plus original Reviews, letters, all at www.stke.org, No one can know where new
(STKE) provides the perfect Protocols, and Perspectives. To subscribe to STKE, or for insights in signal transduction
combination of quick sum- You'll also find a Connections  more information, visit STKE might lead you, but STKE will
maries and full text access to Map database of signaling at www.stke.org and click help you find the right path.

molecules, plus an extended list ~ subscriptions, or contact

Sciences

You're on the right path™

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

www.stke.org
‘;"(ﬂ» - ABBOTT
jCellomics  B)ieseirones Al «



pennies a day...

For less than the cost of most ATM transactions, you can have Science delivered

to your door each week. Join AAAS today and get fast access to a full bank

of member benefits including a year’s subscription to Science. We'll give you

access to all the latest news, research and reports every week, with no hidden
fees. Visit promo.aaas.org/getscience for more information.

AAAS and Science—we don't charge extra for it.

Al AAAs promo.aaas.org/getscience S%;Sﬂﬁﬁ
————

Advancing Science Worldwide



LOOKING FOR SUPERIOR RESEARCH ON THE WEB?
THE ANSWERS YOU NEED EMERGE AT INGENTA.COM

ingenta sets a new research standard. Easy access to a rich resource library of specialized journals and reports,
the opportunity to interact with your peers through ingenta communities, and the ability to customize ingenta

for your own information needs. High-quality, multi-level, timely research.

It’s a powerful reason to visit www.ingenta.com i |nge nta

the UnGover company

Incorporating




GCI Introduces Commercial

DNA and Tissue Banking

GCI offers biorepository services for collecting, processing and storage of DNA,
SERA, and TISSUE SPECIMENS to support industry, academic and governmental
scientific research programs.

GCl offers contract services in collecting, storing, and processing biological
specimens as well as clinical data management of case record information.

In addition, GCl's Global Physician Network™ of physicians and Global Repository™
of disease samples and controls is available to support your research programs.

GCl services include:

GCl has collected and processed specimens from over 100,000 patients and
utilizes state of the art specimen tracking software to provide secure and
discrete patient confidentiality.

Let GCI help you reduce costs and time to market.

Call today for more information on how we can support your exclusive research:
Ask for the Business Development Office at 1.877.GENOMIX
Or visit our web site: WWW.GENOMICSINC.COM

TON VISIT US ON THE WEB AT WWW.APS.ORG/SCIENCEFUND.HTML
DESIGNATE FFSF - ScIiNCE AND ENGINEERING SCHOLARSHIP FUND.

'Sponsors mcludc : n Association for the Advancemengof Seience, American Association of Engincering Societics, American Astronomical Society.
@ ic Association, American Geological Instinte American Institute of Biological Sciences. American Institute of Chemical Engineers,

etrolcum Engineers, American In hy*sics Ame ’can Mathemncal Socicty, American Meteorological Society, American Physical
merican Socio:ly for Cell Binlngy. Amel vil Engineers, American Society for Information Science and Technology. American
i Association for Women in Science, Computing Research Association, Council

of American Socicties for Experimental Biology . The Institute of Navigation,
s, Materials Research Society, Optical Society of America, Research!America,

® of America or the Families of Freedom Scholarship fund™.
{CSFAY® and any associated logos or designs are trademarks of CSFA.




Great features. Great expression.

Discover the advantage of insect expression with DES?

Imagine: a stable, non-lytic insect expression system User-friendly licensing. With revised licensing terms
that combines the best of insect and mammalian tech- that are straightforward and flexible, DES®is more user-
nologies in a powerful yet simple-to-use system.  Expression of friendly than ever. Visit our website today

B-gal using DES*
That's the Drosophila Expression System (DES®). u at www.invitrogen.com/deslicensing for more

Powerful yet simple. DES"delivers the information on DES’ licensing.
small plasmids and simple transfection meth- DES® is an easy-to-use insect expression sys-
ods you've come to expect with mammalian  w: usinguced Lmwes  tem that gives you high yields of functional

systems. The difference? DES® yields high levels of protein. Change your expres-

®
functional recombinant protein—up to 25 mg per liter. sion. Call Invitrogen today. ‘a anitmgen“
life technologies

i States 2 European Headquarters: International Offices: France 0800 23 20 79 Spain & Portugal 900 181 461
Invitrogen Corporation invitrogen Ltd Argentina 5411 4556 0844 Germany 0800 083 0902 Sweden 020 26 34 52
1600 Faraday Avenue 3 Fountain Drive Australia 1 800 331 627 Hong Kong 2407 8450 Switzerland 0800 848 800
Carlsbad, California 92008 inchinnan Business Park Austria 0800 20 1087 India 11 577 3282 Taiwan 2 2651 6156
Tel: 1 760 603 7200 Paisley PA4 9RF, UK Belgium 0800 14894 italy 02 98 22 201 UK 0800 838 380
Tet (Toll Free): 1 800 955 6288 Tel (Free Phone Orders): 0800 269 210 Brazil 0800 11 0575 Japan 03 3663 7974 Other countries see our website
Fax: 1 760 603 7229 Tel (General Enquiries): 0800 5345 5345 Canada 800 263 6236 The Netherlands 0800 099 3310
Email: tech_service@invitrogen.com Fax: +44 (0) 141 814 6287 China 10 6849 2578 New Zealand 0800 600 200
Email: eurotech@invitrogen.com Denmark 80 30 17 40 Norway 00800 5456 5456 www.invilmgen.com




|

we have such faith in the utter rationality of markets when we ourselves can be

kinda, you know, irrational. Bad judgment, lousy information, half-baked

strategies—there are times when money brings out the
worst ln people, That’s why Prof. Shiller's retirement dollars

are invested with a company whose levelheaded thinking stands out in a

world where impulse and intuition are bucking intelligence and insight.

Log on for ideas, advice, and results. TIAA-CREF.org or
call 1.800.842.2776

* oo, = ‘
"

Managing money for people
with other things to think ahout.”

1
RETIREMENT I INSURANCE l MUTUAL FUNDS i COLLEGE SAVINGS | TRUSTS l INVESTMENT MANAGEMENT

Robert Shilfer became a participant in 1975. TIAA-CREF individual and Institutional Services, inc.. and Teachers Personal Investors Services,
Inc., distribute secunties products. ©2901 Teachers insurance and Annuity Association—Cotlege Retirement Equities Fund (TIAA-CREF}.
New York. NY. A charitable donation was made on behalf of Robert Shiller




