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Up Sex Bias Results 
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the Supersmall and Ultrasensitive 
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UNDERGRADUATE EDUCATION: Can 
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Undergraduate Data Show a Shift, Not a 
Decline, in Interest 
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Exception to Eukaryotic Rules M. J. Wargo, P. J. Rizzo. 
Etymology of Epigenetics H. Rubin. Response C.-T. Wu. 
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Response 5. Henikoff, K. Ahmad, H. S. Malik. Tapping 
Science's Women for the Podium S. Masur, C. M. Kane. 
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POLICY FORUM 
2481 CLIMATE CHANGE: Greenhouse Gas 

Mitigation in  U.S. Agriculture and Forestry 
B. A. McCarl and U. A. Schneider 

BOOKS ETAL. 

2483 MOLECULAR BIOLOGY: Meselson, Stahl, and 
the Replication of DNA A History of "The 
Most Beautiful Experiment in  Biology" 
F. L. Holmes, reviewed by N. Comfort 

2485 ECOLOGY: Lichens of North America 
I. M. Brodo, S. D. Sharnoff, S. Sharnoff, 
reviewed by P. T. DePriest 

2486 OPTICS AND ART: Secret Knowledge 
Rediscovering the Lost Techniques of the Old 
Masters D. Hockney, reviewed by P. Fara 

PERSPECTIVES 

2487 BIOMEDICINE: DO G Quartets Orchestrate 
Fragile X Pathology? H. Moine and 
J.-L. Mandel 
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RESEARCH 

Regional 14C02 Offsets in theTroposphere: 
Magnitude, Mechanisms, and Consequences 
B. Kromer, S.W. Manning, P. I. Kuniholm, 
M.W. Newton, M. Spurk I. Levin 

N E W  FEATURE 
BREVIA 
Science's newest section features 
short, peer-reviewed papers o f  
particularly broad general interest. 

2505 Worldwide Observations of Remarkable 
Deep-Sea Squids M.Veichione, R E.Young, 
A. Cuerra, D. J. Lindsay, D. A. Clague, 
J. M. Bernhard, W. W. Sager, A. F. Conzalez, 
F. J. Rocha, M. Segonzac 

2506 Miniature Genome in the Marine Chordate 
Oikopleura dioica H.-C. Seo, 
M. Kube, R B. Edvardsen, M. F. Jensen, 
A. Beck, E. Spriet, C. Corsky, E. M.Thompson, 
H. Lehrach, R Reinhardt, D. Chourrout 

Anatolian Tree Rings and a New 
Chronology for the East Mediterranean 
Bronze-Iron Ages S. W. Manning, B. Kromer, 
P. I. Kuniholm, M. W. Newton 

COVER Dnmt3L and the Establishment of 
Maternal Genomic Imprints D. Bourc'his, 
C.-L Xu, C.-S. Lin B. Bollman,T. H. Bestor 

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. 
[Illustration: C. Slayden] 

Requirement of Heterochromatin for 
Cohesion at Centromeres P. Bernard, 
J.-F. Maure, J. F. Partridge, 5. Cenier, 
J.-P. Javerzat, R. C. Allshire 

Stem Cell Self-Renewal Specified by JAK- 
STAT Activation in  Response t o  a Support 
Cell Cue A. A. Kiger, D. L Jones, C. Schulz, 
M. B. Rogers, M.T. Fuller 

~ 2 5 0 7  ATranscriptional Switch Mediated by 
2497 CofactOr Methylation W. Xu, H. Chen, 

K. Du, H.Asahara, M.Tini, B. M. Emerson, 
M. Montminy, R. M. Evans 

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, 5. M. Sterling, 
N. J. Moore 

~ 2 5 1 1  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 A DNA Microarray-Based Genetic Screen 

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

Role of the Hrp Pilus in Type Ill Protein 
Secretion in  Pseudomonassyringae 
Q. Jin and S.-Y. He 

REPORTS 

2516 Submillimeter Evidence for the Coeval 
Growth of Massive Black Holes and 
Galaxy Bulges M. J. Page, J.A. Stevens, 
J. P. D. Mittaz, F. J. Carrera 

Crystal Structure of the Free Radical 
Intermediate of Pyruvate:Ferredoxin 
Oxidoreductase E. Chabriere, X.Vernede, ' 
B. Cuigliarelli, M.-H. Charon, E. C. Hatchikian, 
J. C. Fontecilla-Camps 

2518 Fermi Surface Sheet-Dependent 
Superconductivity in  W-NbSe2 T. Yokoya, 
T. Kiss,A. Chainani, S. Shin, M. Nohara, 
H. Takagi 

~ 2 5 2 1  Chemically Induced Electronic Excitations 
2488 at  Metal Surfaces B. Cergen, H. Nienhaus, 

W. H. Weinberg, E. W. McFarland 
KLF6, a Candidate Tumor Suppressor Gene 
Mutated in  Prostate Cancer C. Narla, 
K. E. Heath, H. L Reeves, D. Li, L E. Ciono, 
A. C. Kimmelman, M. J. Clucksman, J. Narla, 
F. J. Eng,A. M. Chan,A. C. Ferrari, J.A. Martignetti, 
S: L Friedman 

2524 Application of the Marcus Cross Relation 
t o  Hydrogen Atom Transfer Reactions 
J. P. Roth, J. C.Yoder,T.-J.Won, J. M. Mayer 

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

2527 "Heavy Electron" Photoelectron 
Spectroscopy Rotationally Resolved Ion Pair 
Imaging of CH3+ X. Liu, R L Cross,A. C. Suits 

Wavelength selection i n  a New On Science Express room-temperature IR laser , LF - -- . - -- . --. - .. . -- .- .. - -. . - . . - . - - - _ - -- -- 
SCIENCE (iSSN 0036-8075) is published weekly on Friday. except the last week in December. by the American Association for 
the Advancement of Science, 1200 New York Avenue. NW.Washington, DC 20005. Periodicals Mail postage (publication No. 
484460) paid atwashington, DC, and additional mailing offices. Copyright Q ZOO1 by the American M a t i o n  for the Advancement 
of Science.The title SCIENCE is a registered trademark of the M S .  Domestic individual membership and subscription (51 issues): 
$1 15 ($64 allocated to subxription). Domestic institutional subxn'ption (51 issues): $370; Foreign postage extra: Mexico, Caribbean 
(surface mail) $55; other countries (air assist delivery) $87. First claj,, airmail student and emeritus rates on request. Canadian rates 

AMERICAN with GST available upon request, GST#1254 88122. Publications Mail Agreement Number 1069624. Printed in  the U.SA 

&OCIATION FORTHE Change o f  address allow 4 week, giving old and new addresses and 8-digit account number. Postmaster: Send change of 
address t o  Science, P.O. Box 1811. Danbury, CT 06813-1811. Single copy sales: $9.00 per issue prepaid includes surface ADVANCEMENT OF postage: bulk rates on request. Authorization t o  photocopy material for internal or personal use under circumstances not 

SCIENCE falling within the fair use provisions of the Copyright Act is granted by AAAS t o  libraries and other users registered with the 
Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $8.00 per article is paid directly to CCC. 
222 Rosewood Drive. Danvers. MA 01923. The identification code for Science is 0036-8075183 $8.00. Science is indexed in 
the Reader's Guide M Periodical Uterature and in several specialized indexes. 

www.sciencemag.org SCIENCE VOL 294 21 DECEMBER 2001 



OF COURSE YOU GET GREAT ; 
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BEHIND ME. 

For protein purification you can rely on 

HiPrepTMpre-packed columns 

No:Carolina,28, is not older than she looks.While others are still packing their 

purificaton columns, her customers are getting great results thanks to  the new 

extended HlPrep range of pre-packed columns. Carolina draws on Amersham 

B~osc~ence's42 years of experience n chromatography.' Her customers can Carol~naI S  one o f  our 
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gongto argue. She I S  also an 
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And you don't need 42 years' experlence to  work out how good that 

could make you look. 

Quick: to  find out more about the complete HPrep range of pre-packed 

columns, vislt www.arnersharnbiosciences.cornlhiprep 
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sci magazine www.sciencernag.org 

SCIENCE EXPRESS www.sciencexpress.org 
Continuous Wave Operation of a Mid-Infrared Semiconductor 

.Laser at Room Temperature M. Beck et dl. 

2454 With 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,]. 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 t o  modulate 
activity-dependent signaling by a neurotransmitter during devel- 
opment of the central nervous system. 

scienceknext wave www.nextwave.org 
career resources for sclentrsts 

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 t o  new 
places t o  provide them with a ful l  portfolio of professional prepa- 
ration for academic careers. 

KNOWLEDGEENVIRONMENTS 

sciencc?.'~sage ke www.sageke.org 
sclence of aging knowiedge env~ronment 

Working Out the Kinks R. j. Davenport 


Fly enzyme reverses protein damage, extends life-span. 


Survivor! 5.Hechtel 

Examples from many branches of the tree of life hint that ele- 
ments of hard-core survival tactics might slow normal aging. 

TECHNICALCOMMENTS 

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, 
CASTIEi, 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, Dawasi 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 calculat~ons. Usuka et dl., 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 Dawasi'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/fulll294/555112423a 

Singapore: Environmental Science and Engineering-An Out-
look on RaD (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 
I.Dutta 

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

science" stke www.stke.org 

signal transduction knowledge environment 

Personalization Features 
With an individual subscription, you can customize STKE with folders, 
filters, and alerts, including keyword alerts and content alerts. 

Forums 
join any of the three open discussions-Cenomes:A Platform for Sig- 
nalTransduction Research?; Open Forum on Cell Signaling; and Open 
Forum on Methodology. 

GrantsNet AlDScience Members Only! SCOPE Functional Genomics 
www.grantsnet.org www.aidxience.com www.AA4SMember.org http://scope.educ.washington.edu www.sciencegenomics.org 
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Iliustration ~nspiredby the ar t  of Roy Llchrensre~n(1923-1997) 

Coming Soon 
Breast-, colon-, and lung-specific arrays, each 
featuring 30 matchedtumor and normal pairs. 

BD Biosciences Clontech 
Visit www.clontech.com or call (800) 662-2566 to order. 

O 2001, BD Biosciences Clontech (ADlX564) 

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 TumorlNormal 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. 

Figure 1.The Cancer Profiling Array demonstrates tissue-specificexpression 
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. 

BD Biosciences 
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THIS WEEK IN Science 
edited by Phil Szuromi 

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 
and an error analysis. They reach 
a similar conclusion through this 

2524 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 similar driving forces. 
Roth et a1 (p. 2524) now show that the rates of a wide variety of H. 
transfers obey a Marcus cross relation, and compounds that show 
slow electron or proton transfer often undergo slow H. transfer. 

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- 
emission technique that could 
resolve different Fermi-surface 

different methodology, but cau- sheets in such a superconduc- 
tion that the uncertainties are And in Brevia ... tor (2H-NbSe2) and confirmed 
still very large for several key pa- A previously unknown species of large that the underlying mecha- 
rameters, namely, the productivi- squid, up to 7 meters in length and nism is s-wave pairing. 
ty  of agricultural land and the with distinctive morphology, has been 
biomass of secondary forests. sited by Vecchione et al. (p. 2505) in 

four deep-ocean basins. A New Twist on 
Aromaticity 

Black Holes and 
Growth Spurts 

Analysis of the tiny marine organism Oikopleura dioica by Thiamine diphosphate, a cofac- 
Seo et al. (p. 2506) reveals the smallest genome found so far tor in many enzymatic reac- 

The excessive luminosity of ac- for a chordate, part of the lineage that gave rise to the ver- tions, contains a thiazole moi- 
tive galactic nuclei (AGNs) has tebrates and ultimately humans. ety that can yield a nucle- 
been attributed to  a period ophilic carbanion at the C-2 
when black holes at their core position. Chabriere et al. (p. 
were accreting the bulk of their mass. Page et al. (p. 2516) studied 2559; see the Perspective by Frey) offer crystallographic evidence 
the x-ray flux of AGNs where their luminosity peaks (those with that the free-radical intermediate in the degradative reaction cat- 
redshifts from about 1 to 3).They assign the emission to dust from alyzed by pyruvate:ferredoxin oxidoreductase contains a partially lo- 
starburst activity, which reflects star formation, in the bulges of the calized electron after decarboxylation of the pyruvate has occurred 
galaxies. Starburst activity and the period of major growth of the but before oxidation is complete.Twisting of the thiazole ring during 
black holes appears to be coeval, which suggests that the source catalysis greatly reduces its aromaticity and prevents complete de- 
materials for rapid star formation and black hole growth should be localization of the lone electron. 
similar.Thus, galaxy morphologies in the bulge and the center devel- 
oped at the same time in a relatively hyperactive universe. A Syringe in Action 

Exciting Landings on Surfaces Projections from bacteria have been predicted to play a role in the 
export of specific proteins and DNA5 during 

When a molecule adsorbs on a surface, bond formation releas- conjugation and pathogenesis. However, a di- 
es energy. Generally it has been assumed that for low-energy rect demonstration of such a role has been 
bonds (less than half an electron volt), this energy is dissipated lacking. Jin and He (p. 2556) have now directly 
as heat (vibrations in the surface, or phonons), and that elec- visualized the extrusion of a protein from the 
tronic processes are unimportant. Gergen et al. (p. 2521; see Hrp pilus of Pseudomonas syringae. The im- 
the Perspective by Auerbach) now show that adsorption of wa- munogold labeling protocol used will help to 
ter, nitric oxide (NO), nitrous oxide (NO*), and even xenon on- provide unambiguous answers in other,sys- 
to a polycrystalline solver film all produce electron-hole pairs tems where similar questions remain open. 
that can observed with a low-barrier Schottkv diode. This find- 
ing not only revises the conventional model-of chemisorption 
but also suggests new possibilities for sensors. 

Exotic Behavior with Sheets 

Walk, Don't Walk 
Signals from a circadian clock in a region of the mammalian brain 
called the suprachiasmatic nucleu; (SCN) must' somehow be 
translated into the rhythmic behavior of processes such as loco- 

Low-transition-temperature (&) superconductors, in which the su- motion and rest. ~ramer et al. (p. 251 l;.see the news story by 
perconductivity is described by an electron-phonon coupling mech- Barinaga) show that neurons in the SCN secrete transforming 
anism, generally display isotropic pairing of the electrons in mo- growth factor-a (TGF-a) that acts on cognate receptors in the 
mentum space-they are said to exhibit s-wave symmetry. Howev- hypothalamus to inhibit locomotion in hamsters. Expression of 
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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-modifvine factors come into action to allow subse- 
quent DNA t~nsrription. Xu et a1 (p. 2507; see the Perspec- 
tive by Nishioka and Reinberg) now show that the histone 
methyltransferase CARMI also has a nonchromatin sub- 
strate and acts in two separate but coordinated ways to in- 
fluence gene expression. With in vitro chromatin templates, 
CARMI 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, CARMI 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. 3 

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, NEJI, interacts with the amino-ter- 
minal end of a homolog of a human protein that protects ceb against cancer. 3 

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 
10pl5. 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 p21ANAFI. These features of 
KLF6suggest 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 
occurring, even at such an early stage in sensory processing. 
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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 
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Impressed? 

Wait till you see the data. 


I pg human total RNA per channel labeled with Subrnicro Oligo kit 

Introducing the first high performance oligo array 

labeling system. The sensitivity of Genisphere's new 

3DNA Submicro Ol igo labeling kit i s  profoundly easy 

to see. The truth is, it works so well, the results hardly 

look real. Even more impressive i s  the quality of  the 

data the kit produces. High end differentials approach 

100:l. Results are so reproducible that expression 

changes as small as 40% are meaningful to a 99% 

confidence level.* And  the Submicro O l i go  kit offers 

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

W e  i n v i t e  y o u  t o  a s t o u n d  y o u r s e l f .  C a l l  us a t  

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. 

D N A  D E N D R l M E R  T E C H N O L O G Y  

* 	For detailed Submicro Oligo data and data analysis, 
visit our website at: ~ww.~enisphere.corn/oligo.htrnl 

Genrphere, 3DNA and Submcro are trademarks of Datascope Corp 
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TripleNlaster PCR System: L , G ~ ~ ~ ~ ~'on 

Triple your success! e 
gDNA 

i114.8 6.5 9.3 15 18 22 261 M 

The TripleMaster PCR System from Eppendorf is h DNA 
an innovative three-in-one kit combination. Its unique M 10 20 30 41 

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. 

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 h DNA and 4.8-26 kb fragments from 
m 

human DNA with TripleMaster PCR system using the special Tuning BufferTM. E 
D 

Double bands (gDNA) are caused by amplificationof the two different ailels. .,-2 

In touch with life 5 
D 
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Eppendorf AG ,22331Hamburg . Germany . Phone: +4940-538 01-0. Fax: +4940-53801-556. e-mail: eppendorf@eppendorf.com. Internet: www.eppendorf.com 0) 

Application Hotline: Phone: +49 180-3666789 . e-mail: application-hotline@eppendorf.de 

Brinkmann Instruments, Inc. .One Cantiague Road, PO. Box 1019 . Westbury, N.Y.11590-0207.Phone 800-645-3050or 516-334-7500.Fax 516-334-7506 
e-mail: info@brinkmann.com.website: www.brinkmann.com 
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NEW ENGLAND BIOLABS 
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I \\ HlE'9: 

Seshlon 1 June 2 - June 15, 2002 

Session 2 June 23 - July 6 2002 

I Seshion 3 Ju1) 14 - Jul) 27. 2002 

WHERE: 
Clark Science Center 


S m ~ t h  College 


Northampton, MA 


FAC"I,!I,TE': 

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 

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 
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Summer Workshops 

We are pleased to annoc4nce the set erlteerlth annual New England Btolabs 

Molecc4lar Blo log~ Surnlner Workshops held at Clark Sc~ence  Center; Smltll 

College, Northampton, MA USA Oter  1,600 research sctenttsts hat e attended 

thts tntenstte program In the past slxeen w a r s  

INTENSIVE BENCH EXPERIENCE: 
This intensive, two-week course emphasizes hands-on n~olecular biology laboratory 

work. About ten hours each dav will be soent 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 I .  

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 cholce Women and 

minorltles are especially encouraged to apply For additional information or to applj 

online, please visit our web site (http://math.smith.edu/-sawlab/neb.html)or 

contact us at (413) 247-3004. 

(http://math.smith.edu/-sawlab/neb.html)




Number One 
in Genomic 

ix genomic drugs in 

(Cancer, Immunodeficiency, 
Wound Healing, GmYYUI, 
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 



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 vou won't be. Our new effect on sensitive cell linesitypes.The 
HEPAZTMFiltration System option HEPA2system removes high concentrations 
fits without modification on new of VOCs faster than conventional activated 
and thousands of existing charcoal systems. The sieve media 
Thermo Forma Series IIUniversal resist efficiency-robbing water 
Water Jacketed Incubators. absorption, even during high 

humidity conditions. 
The HEPA2Filtration 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 IVF use, and its new HEPA2 
airflow technology. Filtration System. 

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

ThermoForma USA and Canada 800-848-3080 An IS0 9001 Company 
International DistributorsWorldwide 

A Thermo Electron business 





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

Network with individuals Discover new developments Attend special two day 

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

See more than 130 technology today's "hot topics" 

symposia covering over Visit the AAAS Poster -- Genome Seminar 

20 different scientific Session - an excellent -- NanotechnologySeminar 

disciplines venue for extended Attend great career 

Hear from 30 Plenary and 
informal discussion development activities 

Topical Lecturers presenting with meeting attendees and visit the Exhibit Halt 3 
"cutting edge" research 0)VI 

p.. 
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world-class instruments and readers, automated workstations, and robotic systems, to revolutionary new innovations like our 

LabCDm microfluidic assay platform, Tecan can help unleash the power of productivityin your lab. Call one of our automation 

Genomics Proteomics Drug Discovery Clinical Diagnostics 
For a current listing of Tecan offices, call +411 9 2 2  8 1  11;in the U.S.,call 800 338 3226. 

OZOOl l K A I 1 5 t k ) z  ffi A'I ,igrl,rew#rrr 

OTECAN. 
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With you, we will innovate 


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 : Glol,;tl Research 8. I)el-elopnicnt 
Charles Danzin Fresnes Laboratories 
Research Operations Director 3-9, rue de la loge -BP 100 
Tel : + 33 1 40 96 76 40 94265 Fresnes Cedex
fresnes.partnership@pfizer.com 

FRANCE 



Finding Healthy s 

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 

TAKEDA CHEMICAL INDUSTRIES, LTD. 

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

http://www.takeda.com








STKE PUTS YOU 

ON THE RIGHT PATH 


Updated weekly, Science's 
Signal Transduction 

research papers from over 
40 respected scientific journals, 

of helpful e-tools like personal- 

ization options and interactive 

AAAS at (202) 326-6417or 

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 
rnaries and full text access to Map database of signaling at w\?.w.stke.org and click help you find the r~ght path. 

molecules, plus an extended list subscriptions, or contact 

You're on the right path'" 

SIGNALTRANSDUCTION ENVIRONMENTKNOWLEDGE 
a product of Science and Stanford University Libraries 



pennies a aay... 


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 ful l  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. V i s i t  promo.aaas.org/getscience for more information. 

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

prorno.aaas.org/getscience Science~ ~ A A S  .,,,,the,t, -Advanilng Siltnit t%~orliwib 
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aDifference. 

KATE TODAYTO THE 


GINEERING SCHOLARSHII-'
FI-ND 
clozens of organizations represcnting 111ol.e th~rn ;I niiilion si.ic.ntists 

hose who n-ere kiilecl or  il~jusc.d o n  Scpteriil~es1 I .  'I'he 
red by thc Citizens' Schol;~rshil> Fo~~ndationo f  ,knericaF. 

f America or the Families of Freedom Scholarship fundTM. 

A)@ and any assoc~ated logos or desgns  are trademarks o f  CSFA 




Great features. Great expression. 
Discover the advantage of insect expression with DESl 

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, DESis more user- 

nologies in- a powerful yet simple-to-use system. Expressionof friendly than ever. Visit our website today 
B-gal using DES" 

That's the Drosophila Expression System (DES"). at www.invitrogen.com/deslicensing for more 

Powerful yet  simple. DEYdelivers 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 u Unroduced I induced tem that gives you high yields of funct~onal 

systems. The difference? DES" yields high levels of protein. Change your expres- * 
functional recombinant protein-up to 25 mg per liter. sion. Call lnvitrogen today. @ In~ i t r~gen 

life technologies 




