1 February 2002

SClE

Vol. 295 No. 5556
Pages 753-916  $9

%‘ AMERICAN ASSOCIATION FOR THE A[')VANCEMEN‘T QF SCIENCE




Quantitative PCR

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

STRATAGENE EUROPE

Belgium, France, Germany,

The Netherlands, Switzerland,
United Kingdom

Eurapean Toll-Free Numbers

ORDER: 00800 7000 7000

TECHNICAL SERVICES: 00800 7400 7400
Austria

0800 312 526

www.stratagene.com

* Patent pending .
See www.stratagene.com for licensing information

Just Got Easier!

My 4000

Multiplex Quantitative PCR System’

EASIEST TO USE QPCR SYSTEM

* Real-time data analysis while
experiment in progress

¢ Better multiplexing performance
accelerates gene expression
analysis

e Directly transfer applications to
save time

® Short learning curve gets usable
data faster

¢ Network multiple workstations
for more flexibility

BROADEST RANGE OF CHEMISTRIES

e Supports all QPCR chemistries
SYBR® Green
TagMan® probes
Molecular beacons
AmpliFiluor™ primers
Scorpions probes
DNA binding dyes

REAL MULTIPLEXING

¢ Run and analyze multiple standard
curves on the same plot

¢ View all dyes on a single plot

* Optics design allows use of all
fluorescent dyes

M=4000

Multiplex Quantitative PCR System

QPCR simplified.

STRATAGENE*




Signal Transduction Neuroscience

BioSource International’s 2002 &
Research Catalog Features: -

¢ troth fartor

Sak o /f Reeeptin
v /

* Sixteen color Signal Transduction Lo
[T
Pathways W ! \&‘3* L avion yof'l
Akt 1308 Q{" ookt MR wsan L
¢ Complete Glossary of Terms Wi ek
for molecules ¥ S e
i WDy i3 (:;;':w !
NI RAD 23
* Protocols for Western/IP, . PSR
H . ™ Fikt - n
Bioassays, IHC, Luminex" and A - A
more! selease  o¥ar o Transation

ofetfai VLG FGF 2 NE KB

Order catalog on-line!

biosource.com

®The (PCR) process is covered by patents owned by Roche Molecular Systems, Inc. Use of the PCR process requires a
license. A ficense may be cobtained through the purchase and use of authorized reagents and the purchase and use of
a thermocycler supplied by The Perkin Elmer Corporation or otherwise negotiating a license with Perkin Elmer.

biosource.com

Cytokines Custom

~+Signal Transduction
- Neuroscience
- Cytokines

- Custom Services

Over 300 New Products! Highlights include:
ELISA Kits 30 New!

Phospho-specific Antibodies 26 New!

e Luminex™ Multiplex Antibody Pairs 30 New!
Pan Antibodies - 104-New!

Signal Transduction, Cytokine and Chemokine
Real Time PCR® Reagents 30 Mew!

ELISpot Kits 74 New!

Recombinant Proteins 35 New!

CytoSet™ Antibody Pairs 79 New!

For research use only.

()= BIOSOURCE

e INTERNATIONAL

BioSource Europe
+32.67.88.99.99

BioSource USA
800.242.0607




Vo

756

&
759  SCIENCE ONLINE 767  EDITORS' CHOICE
‘ len‘ e 761  THISWEEK IN SCIENCE 771  NETWATCH
765  EDITORIAL 774  CONTACT SCIENCE
Donald Kennedy
lume 295 1 February 2002 Number 5556 GoodPredictlon, Bad News 873 NEW PRODUCTS
NEWS
NEWS OF THE WEEK 783  HIGH-ENERGY PHYSICS: Report Backs Collider
. and an Expanded Field
776  BALLISTIC MISSILE DEFENSE: Sensor Failure in
1997 Test Sparks New Controversy 785 2003 BUDGET: Bioterrorism Drives Record
N
777  ANTHRAX: ‘Borrowed Immunity’ May Save IEkRequast
Fuies Victanis NEws Focus
ASTE: IH ] . .
777 giccliﬁkc::us KFaghey: ks Alan in 786  SUPERCONDUCTORS: MgB, Trades
Performance for a Shot at the Real World
w779  STEM CELL RESEARCH: Primate Parthenotes YBCO Confronts Life in the Slow Lane
819 Yield Stem Cells
788  CANADA: New Money Widens Gap Among
779  SCIENCESCOPE Universities
;‘7480 CELL BIOLOGY: Molecular Motors Move in 789  MATHEMATICS IN FILM: Beautiful Mind's
786 Mysterious Ways Math Guru Makes Truth = Beauty
Superconductor e i’ et HeformaSpark Mare 792 BSE IN SHEEP?: Humiliated Lab Fights to
powers ahead Jali— i} Save Face
v782  PHEROMONE RECEPTION: When in Doubt, Mice
759 Mate Rather Than Hate 795 RANDOM SAMPLES
782  MYANMAR: Planned Reactor Ruffles Global
Feathers 789
783  U.S.SUPREME COURT: Census Case Tests Helping
Statisti . .
tatistical Method A Beautiful Mind
1
SCIENCE'S COMPASS
797  LETTERS v807  TRANSCRIPTION: Oxygen Sensing Gets a
858 i i ;
OTA Assessments Were Tailored for Congress |. A. Alic. Second Wind R. K. Bruickand 5.1 MeKnight
Wales Is Not Part of England! W. H. Evans, D. Lloyd. v809 NEUROBIOLOGY: Chaperones Take Flight
Evolution of Nitrogen Fixation K. M. Towe. Response |. 865 S. L. Helfand
Berman-Frank, P. Falkowski. Corrections and Clarifications '
v810  APPLIED PHYSICS: Ultrasmall Wires Get
HISTORICAL ESSAY 825 Excited U. Ziilicke
800  PORTRAITS OF SCIENCE: Logic, Learning, and v811  CLMATE CHANGE: Tropical Surprises
Experimental Medicine V. Nutton 838 D. L Hatmani
841
BOOKS ETAL. REVIEW
802  GEOPHYSICS: Mantle Convection in the 813  TRANSCRIPTION: Signal Transduction and
Earth and Planets G. Schubert, D. L. Turcotte, the Control of Gene Expression
P. Olson, reviewed by Y. Ricard A. H. Brivanlou and J. E. Darnell Jr.
803  ENVIRONMENT: Having Faith An Ecologist's :
800 Journey to Motherhood S. Steingraber, e
Galen of Pergamum reviewed by G. M. Woodwell -_4&
PERSPECTIVES
804  COSMOLOGY: The Saga of *He R.T. Rood, '
T. M. Bania, D. S. Balser 809 i
805  BIOMEDICINE: A Cargo Receptor Mystery
APParently Solved? S. S. Sisodia The advantage
of a chaperone

1 FEBRUARY 2002 VOL295  SCIENCE

www.sciencemag.org



RESEARCH

BREVIA v838  Evidence for Strengthening of the Tropical
v819  Parthenogenetic Stem Cells in Nonhuman 211 General Circulation in the 1990s J. Chen,
779 Primates J. B. Cibelli, K. A. Grant, K. B. Chapman, B. E. Carlson, A. D. Del Genio
K. Cunniff, T.Worst, H. L. Green, S. ]. Walker, v841  Evidence for Large Decadal Variability in
P. H. Gutin, Il_.\ﬁlner, V. Tabar, T. Dominko, J. Kane, 811 the Tropical Mean Radiative Energy Budget
P. J. Wettstein, R. P. Lanza, L. Studer, K. E. Vrana, 838 B. A.Wielicki, T. Wong, R. P. Allan, A. Slingo,
M. D. West J. T.Kiehl, B. J. Soden, C.T. Gordon, A. J. Miller,
RESEARCH ARTICLE S.-K.Yang, D.A. Randall, F. Robertson, . Susskind,
H. Jacobowitz
821  Regulation of Organogenesis by the J COV ER 828
Caenorhabditis elegans FoxA Protein v844  Distinguishing Inchworm and Hand-Over- Ceo molecules encapsulated in a
PHA-4 |. Gaudet and S. E. Mango 780 Hand Processive Kinesin Movement by single-wall carbon nanotube
Neck Rotation Measurements W. Hua, peapod. In the background are
J. Chung, ). Gelles the electron waves in this one-
e y " dimensional nanostructure,
848  Partitioning of the Matrix Fraction of the mapped with a scanning tunnel-
Golgi Apparatus During Mitosis in Animal ing microscope (higher peaks
Cells J Seemann, M. Pypaert, T Taguchi, represent higher tunne[ing con-
J. Malsam, G. Warren ductance). Encapsulation of
it : 4 3 molecules is a viable route to
851 R?Ee of Eschench_ra c_oh Curli Opferons in tuning the electronic properties
Directing Amyloid Fiber Formation of carban: nanotubes: which
M. R. Chapman, L. S. Robinson, J. S. Pinkner, foriitha Kesit of ma'ny pro-
R. Roth, J. Heuser, M. Hammar, S. Normark, posed nanoscale devices.
S.). Hultgren [Image: D. J. Hornbaker and A.
. Yazdani]
855  ARole for Interaction of the RNA
Polymerase Flap Domain with the ¢ Subunit
in Promoter Recognition K. Kuznedelov,
825 L. Minakhin, A. Niedziela-Majka, S. L. Dove,
D. Rogulja, B. E. Nickels, A. Hochschild, T. Heyduk,
Excitations of a K. Severinov
one-dimensional wire v858  Asparagine Hydroxylation of the HIF
8o7 Transactivation Domain: A Hypoxic
Switch D. Lando, D. J. Peet, D. A. Whelan,
REPORTS J. ). Gorman, M. L. Whitelaw
v825  Tunneling Spectroscopy of the Elementary 862  Dynamics of Depolarization and
810 Excitations in a One-Dimensional Wire Hyperpolarization in the Frontal Cortex
O. M. Auslaender, A. Yacoby, R. de Picciotto, and Saccade Goal E. Seidemann, A. Arieli,
K.W. Baldwin, L. N. Pfeiffer, K. W. West A. Grinvald, H. Slovin
828  Mapping the One-Dimensional Electronic v865  Chaperone Suppression of ¢-Synuclein
States of Nanotube Peapod Structures 809 Toxicity in a Drosophila Model for
D. J. Hornbaker, S.-J. Kahng, S. Misra, B.W. Smith, Parkinson'’s Disease P. K. Auluck, H.Y. Edwin
A.T. Johnson, E. J. Mele, D. E. Luzzi, A. Yazdani Chan, J. Q.Trojanowski, V. M.-Y. Lee, N. M. Bonini 82 1
832  ACarbon-Free Sandwich Complex [(Ps),Ti]* 868  Germline Transmission and Tissue- PHA-4 rules worm
E. UrnéZius, W.W. Brennessel, C. ]. Cramer, Specific Expression of Transgenes pharynx
J. E. Ellis, P. von Ragué Schleyer Delivered by Lentiviral Vectors C. Lois,
834  Aerosol Effect on Cloud Droplet Size E.J. Hong, 5. Pease, E. . Brown, D. Baltimore

Monitored from Satellite F.-M. Bréon, D. Tanré,
S. Generoso

Pheromones and sex

New on Science EXPI‘ESS discrimination in mice

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in December, by the American Association for
the Advancement of Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail postage (publication No.
484460) paid at Washington, DC, and additional mailing offices. Copyright © 2002 by the American Association for the Advancement
of Science. The title SCIENCE is a registered trademark of the AAAS. Domestic individual membership and subscription (51 issues):
$120 (566 allocated to subscription). Domestic institutional subscription (51 issues): $390; Foreign postage extra: Mexico, Caribbean
' (surface mail) $55; other countries (air assist delivery) $85. First class, airmail, student, and emeritus rates on request. Canadian rates
AM ERICAN with GST available upon request, GST #1254 88122, Publications Mail Agreement Number 1069624. Printed in the U.5.A.

ASSOC]AT]ON FOR THE Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of

address to Science, P.O. Box 1811, Danbury, CT 06813-1811. Single copy sales: $9.00 per issue prepaid includes surface
ADVANC EMENT OF postage; bulk rates on request. Authorization to 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 to 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 0036-8075/83 $8.00. Science is indexed in
the Reader’s Guide to Periodical Literature and in several specialized indexes.

www.sciencemag.org  SCIENCE  VOL 295 1 FEBRUARY 2002 757



With curvaceous lines and a choice

of striking colors, you can’t help but

notice our updated range of UV/visible
spectrophotometers.There’s an instrument
to suit every bioscience laboratory need,

from simple colorimetric assays to the

most stringent research.

# New application software — Cy™3 and
Cy5 microarray probe quantification software

now installed.
# High resolution graphics.
# Reproducibility - consistent results every time.

% Performance — GLP and Pharmacopoeia

compliant.
& Compact and easy to use.

& Instrument support — all spectrophotometers
are backed by Labcrew™ - our dedicated

instrument support team.
For more information on our range of
spectrophotometers, please visit our website:
www.amershambiosciences.com/spectros

Or contact your local office for our revised

spectrophotometer brochure.

Amersham Pharmacia Biotech UK Limited
Amersham Place Little Chalfont Buckinghamshire England HP7 9NA

Ad-19-01

o




Scienceonlin

www.scienceonline.org

CONTENT HIGHLIGHTS AS OF 1 FEBRUARY 2002

science magazine
SCIENCE EXPRESS

Loss of Sex Discrimination and Male-Male Aggression in Mice
Deficient for TRP2 L. Stowers, T. E. Holy, M. Meister, C. Dulac,
v G- Koentges
782 Male mice that are geneti-
cally deficient in a protein
expressed exclusively in
the vomeronasal organ
cannot detect
pheromones and exhibit
unusual behavior toward
other males.

www.sciencemag.org

www.sciencexpress.org

Instability of Glacial Climate in a Model of
the Ocean-Atmosphere-Cryosphere System
A. Schmittner, M. Yoshimori, A. |. Weaver

In an improved climate model, interactions between the ocean—
atmosphere—sea ice system and continental ice sheets affect the
stability of the North Atlantic thermohaline circulation, which may
provide a mechanism to explain rapid millennial-scale warming events
of the last glacial period.

Constraints in the Evolution of Sex Ratio Adjustment
S.A.West and B. C. Sheldon
The mechanism of sex determination cannot explain all observed vari-
ation in sex ratio adaptation in animals: The ability of parents to pre-
dict their offspring’s environment is an important factor.

science's next wave wwwnextwave.org

career resources for scientists

Global Feature: Careers in Science Editing Edited by R. Weibl

No manuscript is finished until the editor says so. But who are
these editors, where do they come from, and why do they do
what they do?

US: An Educated Woman M. P. DeWyse

Join Next Wave's newest columnist as she begins her journey
through graduate schoot

US: What Do Postdocs Want? L. Haak

An informal poll on the Postdoc Network Listserv points to two
clear priorities for federal legislators—implementing minimum
standards for postdoc salaries and health benefits.

Singapore: Funding Resources for Scientific R&D J. Wong

A special feature on research grants and fellowships for Singa-
pore’s scientists.

Germany: Stem Cell Showdown E. von Ruschkowski
This week’s vote by the Bundestag on whether to allow import of
human embryonic stem cells is likely to have profound conse-
quences for German science.

KNOWLEDGE ENVIRONMENTS

science's sage ke

science of aging knowledge environment

www.sageke.org

Trash Talk R. J. Davenport
AGEs might participate in cell-death signaling.

Summertime—and the Learnin’Is Easy ]. Toy
Students rave about courses on aging.

science's stke

signal transduction knowledge environrment

www.stke.org

Protocol: The Use of Go. COOH-Terminal Minigene Vectors for
Studying the Role of Heterotrimeric G Proteins A. Gilchrist, A.
Li, H. E. Hamm

Specific cellular inhibitors of G protein signaling.

Perspective: Phototropin Blue Light Receptors and Light-

Induced Movement Responses in Plants C. Lin
Photoreceptors that have protein kinase activity participate in
physiological processes in plants.

GrantsNet AlDScience Members Only! SCOPE Functional Genomics
www.grantsnet.org www.aidscience.com www.AAASMember.org http://scope.educ.washington.edu www.sciencegenomics.org
RESEARCH FUNDING DATABASE - HIV PREVENTION & VACCINE RESEARCH AAAS ONLINE COMMUNITY EXPLORING SCIENCE CONTROVERSIES NEWS, RESEARCH, RESOURCES

ONLINE STAFF
SCIENCENOW epitors Martin Enserink, Laura Helmuth, Greg Miller, Erik Stokstad

AIDSCIENCE seNIoR EDITOR Roberto Fernandez-Larsson; AssociaTe eorror Paula Wemer

Cathey, Steve Kusek, Louis Williams; Leap appucanions peveroeer Carl Saffell

SCIENCE'S NEXT WAVE EDITORIAL: MANAGING EDITOR Crispin Taylor; epitors Eick von Ruschkowski (Germany), Kirstie Urquhart (UK), Ric Weibl (US); contrieuTiNG epnors Lesley McKarney (Canada), Robert
Metzke (Netherlands), Jennie Wong (Singapore); projecT epors Jim Austin, Sibrina Cotlins, Katie Cottingham, Laure Haak; ProbucTion associaTe Lily Han; MARKETING: MARKETING MANAGERs Karen Horting
(Global), Hazel Crocker (Europe); ProGraM DIRECTOR Lisa Kozlowski; MARKETING associaTe Angela Walker; procram associaTes Shajuan Martin, Tammy Minor

SCIENCE'S STKE epivor Bryan Ray; MANAGING epitor Nancy Gough; AssociaTe epitors Lisa Chong, John Nelson; pusucations assisTant Christopher Kenny
SCIENCE'S SAGE KE epimoriaL DIRecTor Kelly LaMarco; senior NEws EpiTor Evelyn Strauss; associaTe epor R. John Davenport
ELECTRONIC MEDIA MANAGER Don Hemenway; INTERNET PRODUCTION MANAGER Betsy Harman; AssisTanT probucTioN Manacer Wendy Stengel; senior PRobucTioN Associates Darcee O'Donnell, Lisa Stanford; associares Carla

www.sciencemag.org SCIENCE VOL 295

1 FEBRUARY 2002

759



one Your PCR Product Faster!
QIAGEN® PCR Cloning Kits

New QIAGEN® PCR Cloning Kits use hign-speciticity UA nybridization for fast and efficient cloning of PCR
products generated using Tag and other nor-orcofreading DNA polymerases.

QIAGEN PCR Cloning Kits offer:

v Fast and easy procedure — just 40 min from v Convenience — immediate plating of trans-
PCR product to plated cells formed QIAGEN EZ Competent Cells

v Highly efficient cloning — specific ligation of v Choice of formats — kits with or without
PCR products into pDrive Cloning Vector through competent cells
UA basepairing and an optimized buffer

For better results fast order your QIAGEN PCR Cloning Kit today!

Trademarks: QIAGEN . The PCR process is covered by US Patents 4,683,195 and 4,683,202 and foreign equivalents issued to Hoffmann-La Roche AG
© 2001 QIAGEN, all rights reserved.

www.giagen.com

QIAGEN: Distributors:

Australia Canada France Argentina Tecnlab S A (01 1] 4555 0010  Austria/Hungary/Slovenia & v # MARGARITELLA Ausina [01) 889 18 19 Belgivm/
Tl 0394893666 Tel 8005729613 Tel 01-60-920-930 Luxemburg Wesiburg b.v 0800-1.9815 Brexil Uniscience do Brosil 011 3622 2320 China Gene Company bimed (852128966283
0480- 215 20 090 095 Cyprus Scientronics La (02] 765 416 Caech Republic BOCONSUT spol sro. (02)4447 1239 Denmark  Morck Eurolob A/

Fax 0304893888  Fax BOO713:5951 Fax 0160-920-925 IR ot Clniab 525 7212  Finkand Merck Eueolab Oy (091804 55 Gresce BoAnglytca S A 1013640 03 13 India Gerer
Germany taly Japan (0111542 1714 or (0111515 9346 Israel Westburg {israel] 1id. 08 66 50 813 or 1800 20 22 20 Korea LRS Loborglories
20, g 5547, 102) 92486 97 Malaysia Research Biolabs Sdr. Bhd. (0317312099 Mexico Gumica Vaane: S A de €V (5] 525 57 25

;e‘ 8518% %gégégg ;erx 8% ggjggjgg ;e 8% ggj; 8g:g The Netherlands Westburg b.v (03314950094 New Zeeland Bioiab Scenffic Lid 09 980 6700 or 0800 933 966 Norway
ax o : ox U : Merck Euroiab AS 22 90 00 00 Poland Syngen Biotech Sp z 0.0 {071) 351 41 06 or 0601 70 60 07 Porhugal IZASA PORTUGAL

. DA {1)424 73 6¢ Singapore Research Biolabs Pre lid 2731086 Slovak Republic BIOCONSULT Slovakia spol 5.1
Switzerland Uk USA {07) 50221 336 South Africa Southerr, Cross Biotechrology (P} Uid (021} 67 5166 Spain IZASA S A 193] 3090 Sweden
Tel 0613193031 Tel. 01293-422.999 Tel. 800-426-8157 Merck Eurclab AB {08) 621 34 00 Taiwan TAIGEN Bioscience Cerporatsr (021 2880 2713 Theiland o st
Fax 0613193033  Fax 01293-422.922 Fox 800-718-2056 (02] 412-5672 In other countries contact: QIAGEN Germany




CREDITS: (LEFT TO RIGHT) URNEZIUS ET AL; WIELICK] ETAL.

s ek DU A SUMNW \ RI E¢ 5

l THISWEEK IN S

Collective Action

Theory suggests that when
electrons in metals are con-
fined in a one-dimensional
wire, they interact collectively,
instead of independently as
they do in bulk metals. The
verification of these predic-
tions has proven difficult ex-
perimentally. Auslaender et al.
(p. 825; see the Perspective by
Ziilicke) have observed the
electronic excitations in a pair

S

cience

edited by Phil Szuromi

Value-Added Peapods

Recent work has shown that hybrid struc-
tures consisting of single-walled carbon
nanotubes filled with Cg,, known as “peapod”
structures, can be prepared. A scanning tunneling microscopy
study by Hornbaker et al. (p. 828; see the cover) of these peapod
structures indicates that the electronic density of states of the
nanotube are altered by the addition of the C4, molecules. The pe-
riodic distribution of the Cg, within the nanotube and the ability
to move the fullerenes may offer the possibility to tune the orbital
hybridization and to form structures with desirable electronic
properties not available to the individual constituents.

that were examined in detail.
Furthermore, the relative affin-
ity of PHA-4 for different DNA
sites linked to these genes cor-
relates with the time the genes
are activated in vivo.

Glancing Goals

Saccades, small rapid eye
movements when jumping
from one fixation point to an-
other, are mostly controlled
by the frontal cortex. Seide-

of parallel wires, one with a
gap along its length, as they
studied the transport of elec-
trons in the complete wire. The
electrons can only get into the
wire by tunneling from the
broken wire, but only if the
electronic states match up. The
dispersion relation of the ele-
mentary excitations that they
mapped by varying the energy
(with a voltage bias) and mo-
menta (with a magnetic field) of the injected electrons is in
agreement with collective behavior.

And in Brevia ...

and neurons.

Metallocenes Sans Carbon

Ferrocene is a “sandwich” compound in which an iron atom is
bound to two aromatic cyclopentadienyl (CsHs™) rings. Like ben-
zene, ferrocene and many other metallocenes show thermal stabili-
ty and reactivity reminiscent of benzene and have found several
uses, such as polymerization catalysts. The ability of this structure
to stabilize aromatic species has allowed the synthesis of aromatic
phosphorus compounds in which one
CsHs™ ring is replaced by Ps~ (P being iso-
electronic with CH). Urnézius et al. (p.
832) now report the “one-pot” synthesis
of [(n®-Ps),Ti]>~ from highly reduced Ti
complexes and white phosphorus. De- ;
spite its electron-deficient character, salts
of this compound show remarkable stabil-
ity toward air and heat.

Gut-Level Genomics

The FoxA family of transcription factors, which includes the pha-4
gene of Caenorhabditis elegans, is critical for the development of
the digestive organs in a wide range of species. Using a genomics-
scale approach, Gaudet and Mango (p. 821) compared microarrays
from C. elegans embryos lacking a pharynx with microarrays from
embryos having excess pharyngeal tissue. This analysis identified
240 genes that were preferentially expressed in the pharynx, and
PHA-4 directly regulated almost all of the pharynx-specific genes

X published online in Science Express

www.sciencemag.org SCIENCE VOL 295

Parthenogenesis, the process by which an egg can develop
into an embryo in the absence of sperm, has been used by
Cibelli et al (p. 819) to derive embryonic stem cell lines
(from the primate Macaca fascicularis) that can differenti-
ate into a range of cell types, including cardiomyocyte-like
cells, smooth muscle cells, adipocytes, ciliated epithelium,

mann et al. (p. 862) combined

electrical microstimulation
and optical imaging to study
the mechanisms underlying
the planning and execution of
saccades in the frontal eye
field and cortical area 8Ar in
its direct vicinity. Stimulation
of these regions sufficient to
evoke saccades produces a
concomitant wave of depolar-
ization succeeded by a large
and prolonged hyperpolarization. The direction and amplitude of
the evoked eye movements depend on the time point of saccade
initiation with respect to this sequence. If a saccade is initiated
during depolarization, it will be contralateral (eye movement to
the opposite side of the body), but if it is initiated during hyper-
polarization, it will be ipsilateral (to the same side). Saccade am-
plitude is correlated to the relative magnitude of the depolariza-
tion or hyperpolarization state.

The State of Atmospheric Flux

Satellite data have been used to understand primary processes that
affect the Earth’s radiation and to observe long-term flux trends.
Aerosols can affect Earth's albedo (reflectivity) directly, by reflecting
or absorbing radiation, or indirectly through
their effects on cloud formation. Bréon et al.
(p. 834) have compared satellite measure-
ments of cloud droplet radii to the amount
of small aerosols in the atmosphere in order
to construct a global view of how aerosols
affect cloud droplet size. They find distinct
differences in the properties of clouds over
land and over oceans, and suggest that an-
thropogenic emissions may be responsible
for much of this variability on a global scale.
Significant interannual variations in Earth's
radiative flux linked to large-scale atmo-
spheric circulation changes, such as the EL Nifio-Southern Oscillation
(ENSO), are particularly evident in the tropics. Recent satellite mea-
surements have detected even longer term trends (see the Perspec-
tive by Hartmann). Analysis by Chen et al. (p. 838) of data for the

CONTINUED ON PAGE 763
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CREDIT: HUA ET AL.

past 15 years on the fluxes of emitted thermal and reflected solar radiation shows that the
observed decadal positive trend in outgoing longwave radiation is the result of stronger
Hadley-Walker circulation. This general strengthening of tropical circulation, which occurred
primarily during the first half of the 1990s, could be the result of either natural climate vari-
ability or anthropogenic forcing. Wielicki et al. (p. 841) present a compilation of tropical top-
of-atmosphere radiative-flux data from two decades of satellite measurements which shows
that the energy budget is much more dynamic and variable than was previously believed,
Radiative flux variations of 1 watt per square meter (W/m?) can influence the output of cli-
mate models. They report rapid changes in longwave radiation, often related to ENSO or
large volcanic eruptions, of as much as 8 W/m?, seasonal variations of 5 W/m? in shortwave
fluxes, and decadal drifts of 2 to 4 W/m?.

Inching Along

Two different mechanisms have been proposed for the
movement of kinesin along microtubules in 8-nanometer
steps, a “hand-over-hand” mechanism, where the two
kinesin heads alternately move past each other, and an
“inchworm” mechanism, where the two heads do not
swap places. Hua et al (p. 844; see the news story by
Couzin) immobilized kinesin molecules through the
carboxyl-terminal end of the neck domain and mea-
sured orientations of microtubules moved by single en-
zyme molecules. The kinesin-mediated linkage between
the microtubule and the surface was sufficiently torsionally
stiff that hand-over-hand stepping would produce 180° rota-
tions of the microtubule relative to the immobilized neck. No 180° microtubule rotations
were observed, and the results instead support an inchworm mechanism.

Chaperoning Neuronal Degeneration

In a fly model of Parkinson's disease, Auluck et al. (p. 865; see the Perspective by
Helfand) have demonstrated a role for the molecular chaperone Hsp70 in protecting
dopaminergic neurons in the presence of pathological levels of a-synuclein. When the
authors went on to examine Lewy bodies in postmortem samples from human patients,
these characteristic pathological lesions also contained high concentrations of molecu-
lar chaperones. These results suggest that modulating the activity of chaperone proteins
may help in treating this debilitating disease. -

A Green Light for Transgenes

Silencing of retroviral sequences during embryonic development is believed to be a de-
velopmental safeguard against uncontrolled expansion of these parasites. However, this
shut-off of gene expression has represented a major obstacle for scientists trying to
create transgenic animals. Lois et al. (p. 868) have shown that transgenic mice and rats
can be generated at high frequencies by infection of single-cell embryos with recombi-
nant lentiviral vectors. The transgene (in this case, green fluorescent protein) was ex-
pressed at high levels and could be made tissue-specific by coupling it to an appropriate
promoter. The transgene was transmitted through the germ line to the next generation.
Although it is not proposed that this approach replace other methods, it may be espe-
cially useful for quickly and inexpensively developing many transgenic lines and for oth-
er species in which pronuclear injection or other methods have not worked.

Bacterial Amyloids

Amyloid fibers are associated with a variety of disease states, including prion diseases
and systemic amyloidosis. Chapman et al. (p. 851) now show that extracellular fibers
expressed by the bacterium Escherichia coli are a bacterial form of amyloid. Curli
fibers possess several amyloid-specific characteristics—for example, they aggregate
to form fibers that bind to the dye Congo red. However, in the intact bacterium, the
expression of curli requires the concerted action of several gene products. Under-
standing how curli are assembled may help in our understanding of pathological amy-
loids in human disease.
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INTRODUCING THE

HiScribe RNAi Transcription Kit

RNA interference (RNAi) is a powerful tool for post-transcriptionai
gene silencing. Our new HiScribe RNAi Transcription Kit uses
cloning vectors with opposing T7 promoters and a single
polymerase for high-yield synthesis of double-stranded RNA.

Advantages:
s High-yield {up to 1 mg/ml)
» Double-stranded RNA preduced in a single reaction

o N » Compatible with RNAi protocols in C. elegans, Drosophila
RNAi in C. elegans ] _ and tissue culture
Fluorescence microscopy of a C. efegans adult female with a transgenic GFP reporter gene {green) highly
expressed in the pharynx (A). Double-stranded RNA correspanding to the GFP coding region was produced Ordering Information:
using the HiScribe RNAi Transcription Kit and injected into the syncytial gonad of transgenic adult worms #E2000S Synthesis of up to 2 mg RNA

RNAi is demonstrated by the reduction of GFP expression in the progeny (B) Kit includes: cloning vectors, primer, polymerase, control template
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Mars Sojourner Rover Science
A seven-month space cruise, a 16g parachute 800,000 weekly readers;
descent, and 15 bounces up to 12 meters high 148,000 weekly subscribers

Put them together and it adds up to great science.

After the seven-month journey of the Mars Each week Science delivers seminal original
Pathfinder mission, Science published never- research, breaking news, policy analyses,
before-seen images from Mars and scientists and insights and perspectives to more weekly
were instantly amazed. Sojourner, the Mars readers and subscribers than any other general
Pathfinder rover, beamed images back to Earth scientific journal. From astrophysics to genomics,
of pebbles on the Martian surface that may be Science publishes the latest leading-edge
sedimentary—not volcanic—in origin. This research findings first. Discover out-of-this-
finding rocked the scientific community. world research in Science.
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H UM A N FULLS-LENUGTH G ENES

Functional Genomics Begins with a Full-Length “cDNA Clone”*

== Almost 10,000 genes available, many of which code for hypothetical proteins with no known function.

== Apart from being able to search for your gene by its NM accession number or nucleotide sequence,
you may select based on the presence of a specific protein domain or motif.

= Additionally, you may select your gene by its sites of expression (limited institutional licenses available).

= The full-length genes are provided with transcriptional promoters for direct expression in mammalian
cells and for cell-free protein expression in a coupled transcription-and-translation system.

== The following are examples of our growing collection of genes, which include those encoding proteins with
specific domains or motifs: go 7tm, 74 ank, 82 arf, 26 BRCT, 52 BTB/POZ, 42 bZIP, 83 cadherin, 42 DEAD, 88
EF hand, 67 EGF, 80 KRAB, 74 LRR, 54 PDZ, 88 PH, 68 PHD, 98 ras, 137 rrm, 50 SH2, 100 SH3, and 135 WD4o.

ORIGENE TECHNOLOGIES, INGC.

Visit us at www.origene.com = or =Call us at 301.340.3188

*Qur “cDNA clones” are provided in a complex environment of cofactors which, we believe, makes them nearly indistinguishable from the naturally-occurring form




MICROBEXxpress

Bacterial mRNA Isolation Kit

With MICROBEXxpress, you can remove virtually all 16S and 23S rRNA from your bacterial RNA
samples. When rRNA is removed you'll make higher specific activity probes for microarrays, better
cDNA libraries, and more representational aRNA. The streamlined MICROBExpress enrichment

procedure takes less than two hours and results in exceptionally pure mRNA. Don't get left behind

in your field.

For more information about MICROBEXxpress, visit
www.ambion.com/microbexpress

US: 800-888-8804 - EUROPE: + 44 (0)1480 373 020 )
For a complete list of distributors visit www.ambion.com THE RNA COMPANY
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LSM 510 META

With Unique Proteomics Technologies
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human
genome

/!
A Proteomics g’?
Company Specializes
in Inclusion Body
Refolding.
"Universal" Refolding is
the Core Technology. @
%%" Streptokinase,
Plasminogen
(Catalytic Domain),
C-11 (Lipase Co-factor),
Fez1,Rab 5, CD42,
POMC, TCCR, 2NF230
(Spermatogenesis
Protein), SAP1, SAP2,
SAP3, SAP4, Human
Kinases, and Many
Other Human Proteins

ProteomTech, Inc.
Tel 405-271-7521
Fax: 405-271-7810

www. ProteomTech-Inc.com
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Signal Transduction 40 respected scientific journals,  ization options and interactive ~ membership2@aaas.org.
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