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s WEEK IN Science 
edited by Phil Szuromi 

When Order Breaks 
Down 

Phase transitions reflect 

A Matter of Life and 

1089 Cometary Origins Death 
Comets are thought t o  have formed Shell beds containing the fos- 

changes in ordering of a sys- through the freezini out and accretion of silized remains of mglluscs are 
tem, and insights can often be volatiles from the solar nebula at the edge abundant and have been cen- 
gained from studies of how the of our solar system, where the temperatures range between 30 tral to the interpretation of the 
phase transition changes in re- to 80 K. Kawakita et  al. (p. 1089) collected high-resolution spec- history of life on Earth. Do 
sponse to deliberate disorder- tra from the Subaru telescope of comet Cl1999 54 (LINEAR) to these "death assemblages" 
ing. Bellini e t  al. (p. 1074) ex- determine the ortho-to-para ratio of NH,. By assuming that the provide more than a qualita- 
amined the effect of disorder- NH, is derived from the photodissociation of ammonia by the tive record of the presence and 
ing a type of liquid-crystal solar radiation, they derived a spin temperature of the ammonia absence of species at particular 
phase transition, the melting of of about 38 K. If this ammonia is primordial, then the spin tem- times? Kidwell (p. 1091) per- 
a smectic phase, in which perature indicates that the comet formed between 8 and 15 as- formed a meta-analysis of 
molecules are oriented and tronomical units in the solar nebula. many quantitative studies on 
packed in layers, into a nemat- the correspondence between 
ic phase, where the molecules dead and live molluscs in ma- 
are still oriented but have no distinct layers. They introduced the rine sediments. She shows that these sediments provide a reliable 
liquid crystal into an aerogel network, whose highly irregular sur- record of the relative abundance of molluscan species in their origi- 
face perturbs the ordering on the nanometer scale. By comparing nal living communities, thus indicating that death assemblages can 
the experimental results to two theoretical descriptions, they reveal important information about paleoecology. 
show how long-range periodicity is destroyed. Some local order- 
ing s t i l l  persists and exhibits universality behavior similar to that sea changes 
of bulk phase transitions. 

Previous work that has suggested that the chemistry of the oceans, 

Keeping an Eye on the Pulse based on major ions such as Nat, Kt, Cat, Mg2+, and Cl-, has been 
constant during the Phanerozoic (the past 540 million years), but 

As the development of pho- this is inconsistent with observed changes in the mineralogy of ma- 
tonic devices advances, so rine limestones and evaporites. Lowenstein et  al. (p. 1086; see the 
too will the need to moni- Perspective by Goldstein) measured the major ions trapped in fluid 
tor the transient behavior = inclusions, which provide samples of ancient seawaters, in halite 
of the optical pulses as they grains from marine formations throughout the Phanerozoic. Seawa- 
propagate through the de- ter chemistry has varied over time, and the variations are consistent 
vice structure. However, with changes in sea-floor spreading rates, volcanism, and sea level. 
peeking inside a photonic 
structure is far from trivial, 
particularly when the puls- 

Mammoth Developments 
es are on the order of several tens of femtoseconds. Balistreri e t  
al. (p. 1080) introduce a noninvasive technique based on an opti- 
cal scanning tunneling microscope that can be used to "visualize" 
the pulse as it propagates through an optical waveguide with 
temporal and spatial resolution. 

Ma king Connections 
A simple method for connecting pairs of electrodes immersed in 
water with microwires has been developed by Hermanson e t  al. 
(p. 1082). They added colloidal gold particles to the solution and 
turned on an alternating current (ac) between a pair of planar 
electrodes. The colloidal particles attached to one electrode and 
grew toward the other to form a bridging wire. The process can 
be enhanced by placing conductive islands between the two elec- 
trodes, causing the ac field to become asymmetric, and the thick- 
ness of the wires can be controlled by the particle size, concen- 
tration, the electric field and current, and the electrolvte concen- 
tration: The addition of latex particles to the solutioi tended to 
coat the wire to form a partial insulating layer. 

The fossil record of the woolly mammoth in Eurasia is one of the most 
extensive for any large mammal for the past 2 million years. Lister and 
Sher (p. 1094) have completed a detailed analysis of patterns of 
change in skull morphology and dentition spanning the mammoth's 
entire geographical and temporal range.They build a picture of gradual 
evolutionary change that resolves many of the contested questions in 
mammoth evolution and provides an unprecedented documentation 
of evolutionary tempo and mode in a large vertebrate. 

Map Factor 
Different regions of the mammalian cortex are dedicated to dif- 
ferent neurological functions, but the molecular mechanisms by 
which the functional map is defined have been obscure. Fukuchi- 
Shimogori and Grove (p. 1071; see the Perspective by Rakic) have 
manipulated the expression of the fibroblast growth factor family 
member FGF8 in the developing forebrain. The effects of too 
much-or too little-FGF8 indicate that an intrinsic source of 
FGF8 in the anterior cortical primordium is responsible for deter- 
mining the general structure of a neocortical map. 3 

1 Published online in Science Express 
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fidelity, and product-length limitations 
of Taq. Use the table above to select an 
enzyme-that specifically addresses your 
diverse amplification needs. 

Fidelity rates for DNA polymerases. 
(Fidelity rate = Error rate-') Contact us today! 

Call us at 800-262-1640 to place 
Increase PCR specificity 
Eliminate ambiguous results and 
non-specific products by amplifying 
only the desired product. Choose a 

your order for Tgo DNA Polymerase. 
Or, to learn more about any of our 
amplification products, visit 
www.biochem.roche.com/pcr 

highly specific enzyme that elimi- 
nates the need for hot start PCR. 

'Purchase of thls product 1s accompanied by a l ~ m ~ t e d  llcense to use ~t In the Polymerase Chaln Reactlon (PCR) process for llfe sclence 
research In conjunction wlth a thermal cycler whose use In the automated performance of the PCR process 1s covered by the up-front 
llcense fee, e~ther by payment to Applled Blosystems or as purchased, i e ,  an author~zed thermal cycler. 
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Grabbing onto a Branch(point) 

During RNA processing in eucaryotic nuclei, intervening sequences 

.L:&k,;,, 
(introns) are removed.The bond between the last nucleotide of the 
exon and the first nucleotide of the intron is cleaved by using an in- 
tronic adenosine residue as the attacking nucleophile. This adeno- 

' 0 1  . sine is referred to as the branch point A because this reaction yields 

r/ a branched structure known as a lariat. From the solution structure 

3' of the complex between splicing factor 1 (SFI) and the branch 
point sequence (BPS), Liu et al. (p. 1098) find that the branch point 

A is buried within the protein.They suggest that the subsequent formation of an RNA double 
helix between the BPS and U2 snRNA bypasses this sequestered adenosine, and the dissocia- 
tion of SF1 would then leave this unpaired nucleotide exposed. 

Coordinating Energy Consumption 
The mammalian target of the immunosuppressant (and anticancer agent) rapamycin 
(mTOR) controls ribosome biogenesis in response to nutrients and is now shown to be a 
sensor of the energy status of the cell. Given that protein synthesis consumes a lot of 
energy, Dennis et al. (p. 1102) found that treatments that decreased the cellular concen- 
tration of ATP also decreased mTOR activity. In fact, mTOR exhibits a Michaelis constant 
for ATP similar to the concentration of ATP in a mammalian cell. Thus, mTOR seems to 
function as a key node for regulation of ribosome biogenesis, replete with distinct mech- 
anisms to coordinate ribosome function with availability of ATP or amino acids. 

HIV-Induced Nuclear Blebbing 
The HIV protein Vpr is known to halt cell proliferation. De Noronha et a1 (p. 1105; see the 
Perspective by Segura-Totten and Wilson) observed the formation of blebs or herniations in 
the cell's nuclear envelope. These herniations would occasionally rupture, leading to the 
mixing of nuclear and cytosolic contents, including cell cycle regulators. It will be important 
to determine how these events contribute to the inhibition of cellular proliferation. 

Connect to the Light 
Light perception in plants is mediated by photoreceptors called phytochromes for the 
redlfar-red portions of the spectrum. Sweere et al. (p. 1108) show that the first compo- 
nent in the signal transduction pathway for phytochrome B in Arabidopsis is the re- 
sponse regulator ARR4. Phytochrome B regulates the expression of ARR4, which in turn 
interacts with phytochrome B to further light signaling. Hormone-regulated expression 
of ARR4 and the effect of phosphorylation on its function suggest how the light signal- 
ing pathway may interact with other signaling pathways. 

Fusion Machinery Components 
The SNARE proteins are parts of the cellular fusion machinery and are thought to act as 
specificity markers on intracellular membrane-bounded compartments (see the Perspective 
by Scales et al.). Schoch et a1 (p. 11 17) generated knockout mice that lack the SNARE synap- 
tobrevin 2 and found that it was not absolutely required. Wang et al. (p. 11 11) looked at the 
role of two isoforms of another protein with a role in fusion, synaptotagmin. Whereas over- 
expression of synaptotagmin I prolonged the interval from fusion pore opening to dilation 
during exocytosis of dense-core, noradrenaline-containing granules, synaptotagmin IV re- 
duced this interval. Both of these proteins restricted the transfer of noradrenaline through 
the open pores, suggesting that ~~naptotagmins interact directly with the fusion pore. 

The Long and the Short of Memory 
Although small, the fruit fly Drosophila can leam and remember, and the sophisticated ge- 
netics of this fly has made it possible to probe several aspects of short- and long-term 
memory. Pascual and Preat (p. 11 15) find that the alpha-lobes-absent mutant is missing ei- 
ther the two vertical lobes or two of the three median lobes of the mushroom body. Long- 
term memory requires the two vertical lobes, but not the three median lobes, while short- 
term memory requires only one of the three median lobes. 

You've spent months gathering and analyzing data. 
ow you need to show off your work - clearly 

nd precisely. You can struggle to create graphs 
h a spreadsheet or data analysis program, but 
t your time best spent pedorm~ng research? You 

need to create compelling, publication-quality 
graphs - without spending hours at the computer. 

Scientists like you designed the exact solution - 
SigmaPloP. It delivers a full range of graphing 
options and over 80 2-D and 3-D graph types. With 
Sigmaplot, you can create clear, compelling graphs 

i., you simply can't get with basic spreadsheet packages. 

"A@ resaarch mquiirrrr WibiIilily in data prwntatbn 
Ik3 bied ot/mrpmdm&, but s$maPIlotghs nm 

u m w i d e s t ~ o f g l a p h i c a l f o m f s ~ i f w ,  
m i x t i n l v ~  data mtly " 

Richard B. Weinbetg M.D. 
prtnisw of Medicine 

. . 

load a FREE trial copy! 
+ wum.sigmaplot.mm~download 

To order, call 1.800.345.4740 
For distrrbutors worldw~de, v~srt 

www.spssscience.com/talk 

www.sciencemag.org SCIENCE VOL 294 2 NOVEMBER 2001 







Amplify your Message 

Do for your RNA what g: ectricity did for the guitar. 



On the surface, all t issue processors may seem the same. Bu t  n o w  Leica Microsystems offers you something 

ti i f f  or1 a un lque ly  s ~ m p l l f l e d  Ins t rument  us lng  t h e  la tes t  user- f r lendly  co lou r  t o u c h  sc reen  system 
Y,
3 

rn Smart  deslgn and proven technology are comblned to  create a n e w  standard In automated t lssue processingg 
LLri 
m A l low us to s h o w  you ~n your laboratory w h y  the Lelca ASP300 IS r l i f - ~ r ~  
a 


Leica Microsystems Nussloch GmbH Phone t 4 9  6224 143 0 

He~de lberger  Strasse 17-19 Fax t 4 9  6224 143 200 

D-69226 Nuss loch  ~ ~ ~ . l e i ~ a - m i ~ r ~ ~ y ~ t e m ~c o m  



'V f̂t̂ ig^^#^ 

ormance 

::: V* vH*?^'^^ 



Power your cell culture system with the right nourishment. 


Now you can minimize adaptation time, improve control, increase yield and simplify 

scale-up with the most trusted name in ceil culture. 


No matter what your cell type. 


Hybridomas. CHO cells. HEK (293) cells. Insect cells. Neurons. Blood and bone 


marrow cells. KeraZinocytes. ES cells. Hepatocytes. Endothetiat cells. Mammalian 


cells for virus production. 


You name it. We can make a serum-free, pmtein-free or chemically-defined GIBCO" 

medium optimized for its culture. 


What's more, we make it in a format to suit your system: dry powder, 1X liquid, 

concentrates, and new Advanced Granulation Technology'". 


Use GIBCO" specialty and serum-free nutrient media. 

And pump up performance. 
:"**,*-i 

I 

lnvitrogen Corporation 

Better Cell Culture Through Innovation 

For laboratow research use only and not for diagnostic use The safety and efflcacy of these products in dlagnostlc or other clln~caluses has not been estabilshed 0 2001 lnvltrogen Corporation PAS01-093MS 



~ b ~ ~ ~ , 

1200 New York Avenue. N W  
Washington. DC 20005 

Editorial: 202-326-6550, FAX 202-289-7562 

News: 202-3266500, FAX 202-371-9227 


Permissions: 202-326-7074. FAX 202-682-0816 

Subscriptions:800-731-4939 or 202-326-641 7, FAX 202-842-1065 


Bateman House, 82-88 Hills Road 

Cambridge, UK CBZ 1LQ 


(44) 1223-326500, FAX (44) 1223-326501 


EDITOR-IN-CHIEFDonald Kennedy 

EDITOR Ellis Rubinstein 

MANAGING EDITOR Monica M.  Bradford 

D E P W  MANAGING EDlTORS NEWSEDlTOR 
R. Brooks Hanson Katrina L. Kelner Colin Norman 

EDITORIALICOMPASS Barbara Jasny. Guy SUPERVISORYSENIORE D ~ O R S  

Vinson; EDITOR SCIENCEONLINE Stewart Wills; nsscc l~n ONLINE EDnoR 
Chris Cunter; * w c u n e o o n ~ ~ ~ w  Sherman j. Sutet; a s m l ~ n  E D ~ R  

r n n s  E D ~ RChristine M. Pearce; INFORW~ONSPECIALIST Janet Kegg; 
C O ~ B M N G  E D ~ RKevin Ahern; E ~ W Cara Tate; SENIORWAGER 

COPY ~ ~ m m l e f f r e yE. Cook. Harry Jach, Etta Kavanagh, Barbara P. 
Ordway; COPY EDrrom Lauren Beben, Joshua Marcy, Monique Mar- 
tineau; U)~WLCWRDINAXHIS Carolyn Kyle. Ellen E. Murphy, Beverly 
Shields; Pusuc*noNs*swsmrnsChris Filiatreau, joi 5. Granger, Jeffrey 
Hearn, Chariene King, Elise Laffman, Gail Murphy, Anita Wynn; EDI- 
TORIAL ASSISTANTS Osa Atoe, Yolanda Matthews, Patricia M. Moore. 
Tunisia L. Riley, Brian White; E X E C U T I V E * ~ ~ S T ~ M  Sylvia 5. Kihara: AD- 
nlNmRanvx S U ~ R TPatricia F. Fisher 

science_editors@aaas.org (for general editorial queries) 
science_letters@aaas.org (for letters t o  the editor) 
science_reviews@aaas.org (for returning manuscript reviews) 

science bookrevs@aaas.org (for book review queries) 


N w s WNDR CORRESPONDENTS Eliot Marshall, Jean Maw DEW NWS~DI- 

mns Robert Coontz, Jeffrey Mervis. Leslie Roberts; *sxxum NWS EDI. 


T ~ RLaura Helmuth; com~ lsun f f i ~wro~s  
Elizabeth Culotta, Polly Shul- 
man; NWSW Martin Enserink Constance Holden, Jocelyn Kaiser, 
Richard A. Kerr, Andrew Lawler (Boston), David Malakoff, Elizabeth 
Pennisi, Charles Seife, Robert F. Service (Pacific NW), Joshua Gewolb 
(intern); C ~ I B M N C  CORRESPONDE~Marcia Barinaga (Berkeley, CA), 
Kathryn Brown, Barry A. Cipra, Jon Cohen (San Diego. CA). Daniel 
Ferber,Ann Gibbons. Robert Irion, Robert Koenig. Mitch Leslie (Net- 

Riddihough, Phillip D. Szuromi.nNDR E N ~ O W P T R S P E ~ O ~ I ~  Watch), Charles C. Mann, Vlrginia Morell. Evelyn Strauss Gary Smith; 

Boston, MA: 617-542-5098, San Diego, CA: 760-942-3252, FAX 
760-942-4979, Pacific Northwest: 503-963-1940 

PRODUCTION DIRECTOR James Landry; MANAGER Wendy K. Shank, 
ASSISTANT PRODUCTION MANAGER Rebecca Doshi; ASSOCIATES Vickl J. 
Jorgensen-Tara L. Kelly, Jessica K. Moshel1,Amanda K. Skelton 

PRmK;mmmWRKTOR David M.Tompkins 

ARTDESIGN DIRECTORC. Faber Smith; ARTDIRECTOR Alan T. Stonebraker, 
A S S ~ ~ I A ~ A R T  Slayden,DIRECTORJoshua Moglia; ~~~usnu ro~sCameron  
Katharine Sutliff: A S S ~ ~ I A T E SHolly Bishop, Debra J. Morgenegg, 
Preston Morrighan;]ulie White PHOTORESEARCHERL~SI~~ Blizard 

SCIENCE INTERNATIONAL 
EUROPE SENIOR E D ~ O R(science@science-int.co.uk)E D ~ R I A L S U E R ~ ~ S O R Y  

Andrew M. Sugden; W N O R E ~ W ~ R S P E C T I V E S J U ~ ~ ~  Uppenbrink; SENOR 

EMTORS Caroline Ash. Stella M. Hurtley; assocum ED~T~RSIan 5. Os- 
borne. Stephen J. Simpson Peter Stern; ~ ~ n o ~ ~ a ~ s u P w m J e n n y  Pa&-
er, Sarah Parker: A ~ M I N I ~ T Ms u m J a n e t  Mumford, Lara Crowe, 
Viv Hogarth; NWS: EUROPEAN NEWS EDnm Richard Stone; DEPW NWS 

E D ~ RDaniel Clery;coRREsmNDrrns Michael Balter (Paris: (33) 1-43. 
29-09-01, FAX (33) 1-49-29-09-00). Gretchen Vogel (Berlin: (49) 
30-2809-8366, FAX (49) 30-2809-836s) Ben Shouse (intern) 

ASM Japan 0ffice:Asca Corporation. Eiko Ishioka, Fusako Tamura, 1- 
8-13, Hirano-tho, Chuo-ku. Osaka-shi. Osaka. 541-0046 Japan; (81) 
66202-6272, FAX (81) 6-6202-6271; asca@os.gulf.or.jp p m  NWS 

sumu:Oennis Normile (contributing correspondent, (81) 3.3335- 
9925 FAX (81) 3-3335-4898: dnormile@twics.corn); CHINA REP-
WNTATNL Hao Xin, (86) 10-6307-4433 or 6307-3676. FAX (86) 10- 
6307-4358: science@public3.bta.net.cn; INDIA Pallava Bagla (con- 
tributing correspondent (91) 11-271-2896: pbagla@ndb.vsnLnet.in ) 

*swsr*ms Robert Buck. Jane Vaughn; u . u r u ~ m  YLLSM U (  Debbie 

SENIOR EDrroRs Gilbert J. Chin, Pamela J. Hines, Paula A. Kiberstis 
(Boston), L. Bryan Ray, Linda R. Rowan: A S S ~ ~ I A T EEDITORS Lisa D. 
Chong, Marc 5. Lavine, Beverly A. Purnell, H. Jesse Smith, Valda 

PUBLISHER Richard S. Nicholson 
ASSOCIATE PUBLISHER Beth Rosner 

MEMBERSHIP~CIRCUV~~~ONDIR. Michael Spinella 

~ I Q C C U A ~(membership@aaas.wg) mmMar-
lene Zendet -smn%~uucwMichael Lung; mmrp~uusrMary 
Cuny coo~au\rw.Jantell Stone; rp~urmsLaune Baker, Pat Wer ,  Eliza- 
beth Ea*, btiina Smith; wumG r e p y  Urquhart --
rrrvwumLaun Sirois: smm-n Deborah Strwnberg; m m -
w MUWMG warnR& Jadison;sono~mxmwMartin Paine; wanat 
M/WAGW Renuka Chander; wmrssw w MUUGLR Teressa EUis; m 
t m s m m s u m Z a d i a  McKinnon; ccrrrnsprawsrJohn Williams 

SUBSCRIPTIONSERVICES For change of address, missing issues. 
new orders and renewals, and payment questions: 800-731-4939 
or 202-326-6417, FAX 202-842-1065. Mailing addresses: AAAS, 
P.O. Box 1811, Danbury. CT 06813 or AAAS Member Services. 
1200 NewYork Avenue, NW, Washington, DC 20005 

REPRINTS OrderinglBillinglStatus 800-407-9190, Corrections 
202-326-6501 

MEMBER Credit Card: MBNA 1.800-847.7378; Car 
Rentals: Hertz 1-800-654-2200 CDP#343457, Dollar 1-800-800-
4000 AAAS Travels: Expeditions 1-800-252-

4910; Life Insurance: Seabury & Smith 1-800-424-9883; Other 
6enefits:AAAS Member Services 1-202-326-641 7. 

F~MCEANDADVERN~NGBUYNES~HUUGERD~~O~~~Rivera-Wienhold; 
SWKHIPJULYST Lisa Donovan, Jessica Tier- Randy Yi; ~ l w m u u r y m  
ney-Rubin; RIGHTSAND PERMISSIONS:ASSOCIATE Emilie David; AsmsrANT 
Karen Lentz; MARK~NG.  John Meyers; REcRurrnENT WKLTINGMUCTOR 

Taubes. David Voss, Ingrid Wickelgren; COPY wrrons Linda B. Felaco, 
Daniel T. Helgerman; A ~ M I N I ~ ~ ~ E  Schenaine Mack, Fannie su~mm 
Groom, wnuus. Berkeley, CA: 510-652-0302, FAX 510-652-1867, 

w c r ~Allison Pritchard;*smum Mary Ellen Crowley, Amanda Do- 
Hemenway I N T u w n ~ ~ c w m  

w G Sten- ~cunvxTracyHolmes:~um&mnvzur*~o;Ke~thSandell: (61) 02- 
nathen; ~ K M ~ ~ ~ : M * N * G E R D o ~  Cummings; PROMOTK~SCOORD~NATOR Richard Walters: l m m n  snm m-

a LizabethHarman; *ssmbM~~o~~noh lwmWendy  
gel; SENDR PRODUCTION 9922-2977. FAX (61) 02-9922-1 1 0 0 p ~ ~ ' M a s h y  A S ~ I A T ELisa Stanford; P R O D U C ~ O N A S ~ ~ ~ I A T E S  Yoshikawa: (81) 3- 
Carla Cathey, Steve Kusek. Louis Williams; ~ r n o ~ m c n m s  3235.5961. FAX (81) 3-3235-5852 DEVELOPER 

Carl Saffeli: * o w ~ ~ r m n n v ~  summ Joyce Scott 
M A S  BOARD OF DIRECTORSR~IRINGPRESIDENT, Mary L Good; CHAIR 

PMSIDENT Peter H. Raven: P R E ~ D E W - E ~ ~ ~  
M*N*GER David E. Shaw: W E C ~ V E  Lewls 
PmwmAovomsrrc; (science- advertising@aaas.org) N*TK)N*L YLLS Floyd E. Bloom; TREASURER 

Richard Teeling: 97369491 73. FAX 973-694-9133 .m- OFFICER Richard 5. Nicholson; 
-AND E. C W ~ AElizabeth Pointek 978-969-1542, FAX 413-480- M. Branscomb: Nina V. Fedoroff: Karen A. Holbrook; Sally Gregory 
0008.mow~srRick Bongiovanni: 330-405-7080. FAX 330-405-7081 . Kohlstedt: Richard A. M e s e ~ e ;  Robert C. Richardson, Neena 8. 
w~srco*sr/wuw\o* Neil Boylan: 41 5-458-1630. FAX 41 5-458-1631 Schwartz; LydiaMlla-Komaroff 

wxrmrnsr urrs Christopher Breslin: 443-512-0330, ~ r r ~ n * ~ n c m  Publ~shed by the American Ass~iat ion for the Advancement of Science 
FAX 443-512-033' . ~ ~ ~ / ~ W N * W W ~ ~ A L V / B L L C C U M I N ~ U U ~ ~ N D S(AAAS), Science serves its readers as a forum for the presentation and dls- 
Anaren Davles 44 1011-782-750-111. FAX 44 041-782.751-999. ~, , , 
cEnMANYlSwmfWDlAumTracey Peers: (44) 1-782-752-530, FAX 
(44) 1-782-752-531 w m Mashy Yoshikawa: (81) 3-3235-5961, FAX 
(81) 3-3235-5852 ISUEL Jessica Nachlas (001) 972-3-5449123 . 
nunrWGU( Carol Maddox; W F K ~ I A ~Halimah S. Whitby; sr- 
~ o a u r r s a s ~ m S h e i l aMyers 

REWmEKrADVERNlNG (science_classifieds@aaas.org); mwcncm 
w t ~ ~ j e n n i f e r  Deborah Tomp- Rankin; f i w s r u r r ~ ~ o w c n m i w ~ ~ ~  
kins; us . -s~us Gabrielle Boguslawski: 718-491-1607, FAX WAGER 

202-289-6742; wsmconsT 
consr-w*C JillSteinberg; wGER Beth wer; 
*sSIsmbM Daryl Anderson; sENDR-c mRolN*m Erika 
Bryant; s u s c m ~ o l ~ ~ r o ~ s  Rohan Edmonson, Caroline Gallina, Shirley 
Young; YLES REPREsENTAnvEs Kathleen Clark, Jody Fenty, Christina 
Geiger, Bren Peters-Minnis; nswsrnms Sussy Castilla, Emnet Tesfaye; 
SSOCIAN Christine Hall, Dina Freeman. Greta Springett w m m s  

BOARD OF REVIEWING EDITORS 

cussion of important issues related to the advancement of science, inciud- 
ing the presentation of minority or conflicting points of view. rather than 
by publishing only material on which a consensus has been reached.Ac~ 
cord~ngly~all articles published In Scienc4ncluding editonak, news and 
comment and book reviewr-are signed and refled the individual vlews 
of the authors and not official points of view adopted by the AAAS or the 
institutions with whlch the authors are affiliated 
The American Association for the Advancement of Sclence was founded 
in 1848 and incolporated in 1874. Its objectives are to further the work 
Of Sclentlsts. to facilitate cooperation among them, to sclentlfic 
freedom and responsibility, to Improve the effectiveness of science In 
the promotion of human welfare, to advance education ~n sclence, and 
to increase public understanding and appreciation of the Importance 
and promise of the methods of science in human progress. 

INFORMATION FOR CONTRIBUTORS 
See pages 145 and 146 of the 5 January 2001 issue or access 
uuhl/scjencemag.orp/misdcon-infoshtml 

Frederick W. Alt Ton Bissel~ng Dennis W. Choi Don Canem Antonlo Lanzavecchia 
Children's Hospital Wageningen University Washrngton U n ~ v  School Univ of Calrforn~a. SF lnst. of Res in 

Ltnda Partr~dge 
Univ. College London 

Suzanne Pfeffer 
Stanford Univ School of 
Medicine 

Stuart L. Plmm 
Columbia Unrv 

Ph~l~ppePoultn 

Centre de Recherche Paul 
Pascal-CNRS 

Danny Reinberg 
Univ of Medrcine and 

Dentistry-NewJersey


Janet Rossant 
Univ, of Toronto 

Erkk~ Ruaslaht~ 
The Burnham lnititute Davld C Russell 

COrnell Unrv 
Gearg Schulr 

Albert-Ludwigs-Univenitat 
Freiburg 

Terrence J. Sejnowskf 
The Salk lnstrtute Kazi;,"I(:z",'ba

Manfred Sigrist 
ETH ~ ~ 

Susan Solomon 
NOAA

Christopher R. Somerv~lle 
Carnegre institution of 
Washington. Stanford 

W~l lj. Stewart 
pjarconi caswe([, 
Towceitei 

Edward I Stiefel 
ExxonMobil Research 

and Engrneerrng 


Bruce Stillman 
Cold Spring Harbor Lab 

Clff Tabin 
Harvard Medical Schooi 

TomoyukiTakahashi 

u,,, ,,f rokyo 
Marc Tesslei-Lavgne 

Univ of California SF 
5 

U ~ I V  i~of ~ a l i f o r n i a  
Michiel van der Kils 

Astronomrcal lnst of  

D e ~ ~ ~ a e ~ " , " e ~ K a o ) .  

Ui,w of Toroilro 
Bert Vogelsteln 

HopkinsArthur Welss 
Linrv of California. S i  

R Sanders Wllams 
Duke Unrveiriry 

IanA ~ ~ l s a n  
The Scnppi Res lnsr 

~ ~ ~Richard A.Yaung ~ 

The Whireheadiilst 
Mart~n Zatz 

NiMH NIH 

Walter Zieglgansberger 
Max Planck lnstrtute 
of  Psychiatry Munich 

Maria Zuber 
MIT 

Boston Seth 5. Blair 
Edouard Bard Univ of Wisconsin 

Univ d'Arx-Marseille iii ~~~k ~ ~ ~ 
Frank 5. Bates NCBI, NiH 

Univ of Minnesota H~~~~R. B~~~~~ 
Ray H. Baughman Univ of California, 

Univ of Texas, Dallas San Francisco 

Stephen J. Benkavjc Lewis M. Branscomb 
Pennsylvania St. Univ K W ~ 

Michael J. Bevan Joseph A. Burns 
Unrv. of Washington Cornell Univ 

SENIOR EDITORIAL BOARD 
John I Brauman, Chair, Stanford Unrv 
Philip H.Abelson, AAAS 
JosephL Goldsteln. U n ~ vof Texas Southwestem Med Ctr. 
Richard Loslck, Harvard Unrv 
Robert May, Univ, of Oxford 
Marcia McNutt, Monterey Bay Aquarium Research lnst 
Vera C Rubin Carnegre insmtution of Washington 
Christopher R. Somerville, Carnegie Institution of 

Washmgton, Stanford 
Yoshinor, Tokuia, Univ of Tokyo 
Gerhard Wegner, MaxPlancklnst ofPdymer Researdr. Mainz 

BOOK REVIEW BOARD 
Davld Bloom, Harvard Unrv. 
Michael S Gauaniga, Dartmouth College 
Richard Shweder, Univ of Chicago 
Robert Salow, Massachusetb Inst, of Technology 
Dav~dVoss, Soence 
Ed Wasserman, DuPont 
Lewis Walpert, Univ College, London 

of Med~one, St. Louis James C~mzewski Biomedicine. Bellmzona. 
Joanne Chary Univ of Calrfornia, iA Switzerland 

The Salk institute ~ ~ k i Alex Halliday Anthony J. Leggett 
David Clapham ETH Zentrum, Zurich Univ of Illinois, Urbana- 

ChrldrenL HospitaL Boston Paul Harvey Champaign 
Univ of Oxford Norman L. Letvln 

Martin Heimann Beth Israel Deaconess 
Max Planck Institute Medical Center, Boston 
of BiOgeochemist~,lend Richard Losick 

Jonathan D Cohen 
Prrnceton Univ. 

Daniel C Colley 
centers for~lsease c o n ~ o i  

F. Fleming Crlm 
Univ. of Wisconsin 

. Robert Desimone 
NIMH NIH 

JuLian Downward 
imperial cancer~~~~~~~h 

Fund 
Gerhard Ertl 

Fr10-Haiaber-lnstltut, Behn 
Paul G Falkowski 

Rutgers Univ 
Douglas T Fearon 

Univ of Cambridge 
Jeffrey S. Flier 

~~~~~d ~ ~ d~ i ~~ 

Rchard Fortey 
The Natural History 
Museum. London 

Yves Fregnac 
Unit6de Neumsdmce~ 
int&mtiveset~mputation. 
ndes, CNR5,Qf-w-Yvette 

Chris D. Frith 
Unrv. College London 

2 NOVEMBER 2001 

Tasuku Hanja 
Kyoto Univ. 

Evelyn L. Hu 
Unrv of California, SB 

Herbert Jackle 
Max PIanck Institute for 
Biophysical Chemistry, 
Gottrngen 

Meyer jackson
Univ of Wisconsin 
Medrcal School 

Stephen Jackson 
Univ, Of Cambridge 

Bernhard Keimer 
~h [ ~ ~ (Max W i n s t  f w W d  


Sme Rear&, Shmgart 


Christian 
Botanisches instirut, Base1 

Alan B Krueger 
Princeton Univ 

Michael LaBarbera 
Univ of Chrcago 

Angus I Lamond 
Univ of Dundee 

VOL 294 SCIENCE 

Harvard Unrv 
Raul Madariaga 

h i e  Normale 
supaeure, paris 

George M. Martin 
Unrv of Washington 

~i~~~hi^ 

Harvard Medical School 

Andrew Murray 
Harvard Unrv 

Elizabeth G. Nabel 
NHLBI, NIH 

Shigekaru Nagata 
Osaka Univ MedicaISchool 

James Nelson 
Stanford UnIv School o f  
Medicrne 

Roger Nicoll 
Unlv of Caiifornia, SF 

Roy R. Parker 
Univ of Arizona 

Michele Parrinella 
Centro Sviuero dr Calcolo 
Soentifico 

www.sciencemag.org 966 

mailto:science_editors@aaas.org
mailto:science_letters@aaas.org
mailto:science_reviews@aaas.org
mailto:bookrevs@aaas.org
mailto:(science@science-int.co.uk)
mailto:asca@os.gulf.or.jp
mailto:dnormile@twics.corn);
mailto:pbagla@ndb.vsnLnet.in
mailto:(membership@aaas.wg)


phenotypic analysis protocols. More than 

Phenotypic analysis 20,000 data points are collected on hundreds 

Gene: Ion channel of disease-relevant genes every year. 

Homozygous knockout All homozygous knockout mice are 
runted and exhibit osteopetrosis. 

Featured here is just one of those genes. 

Severe fibro-osseus proliferation 
is present in the cranial bones, 

Phenotypes a t  your fingertips 
femur, tibia, vertebrae andlor 
sternum. Homozygous knockout 

Through a browser-enabled interface, 

mice also show diminished bone DeltaBase subscribers can quickly review 
marrow hematopoietic cells within 
the marrow spaces (myelophthisis). and compare phenotypic data, images and 

An example from the sternum is 
shown here. A wild-type sternum 

analysis summaries from genes belonging 

is presented for comparison. t o  gene families that have demonstrated 

a high degree of success as drug targets. 

This information can be used to  identify 

valid targets and to  support decisions about 

therapeutic value. In addition, animal 

models for all targets in DeltaBase are made 

Body length 
The weight of the homozygous 
knockout mice is reduced by 62% available to  subscribers for further study. 
when com~ared t o  aqe- and 
gender-matched wild-type control 
mice. The average body length is 

Discover the power o f  DeltaBase 
reduced by one-third. For more information on DeltaBase, aim 

your browser to  www.deltagen.com 

and register for the online demo. 

To provide the most comprehensive view of phenotypic changes, 

DeltaBase combines advanced imaging technologies with 

histopathology-the gold standard in medical diagnosis. With this 

information, you can quickly identify the high-quality drug targets 

that have the greatest therapeutic potential 

Deltagen, DeltaBase and Gene Funct~on t o  Drug Discovery are 
trademarks of Deitagen, Inc. D 2001 Deitagen, Inc. Aii rights reserved. 



Get focused.. . 
with ProteomlQTMthe total integrated proteomics platform 
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www.assaydesigns.com 

Imrnunoassays for 
Neuroscience Research 

CAMP cGMP 
Most Sensitive and Always Available! 

Measure the Activity of 

Caspase-3
Caspase-6

Granzyme B 

Please visit us at Neuroscience Booths 129 131 
800 Technology Drlve Ann 4rbor, Mlch~gan48108 United States 

Phone 774 668 6113 To11 Free 800 813 865 1 (USA Canada) * Fax 734 668 2793 
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A new Star is born: hlini!5pinb plus SPACE 

W~th the MlnlSp~n plus SPACE - the "b~g"  blue brother of our 

extremely successful centrifuge models MlnlSpln and 

MlnlSpln plus - you can dlscover a whole new d~menslon of 

personal centrifuges. 

This high-performance, easy-to-operate centrifuge is 

equipped with a black (hole) 12-position aluminum rotor and 

designed for modern workstations in the research and train- 

ing sectors - on earth. The futuristic exterior shows the blue 

planet on your lab bench which thus becomes part of the 

endless depths. Nevertheless, it is home to safe. reliable and 

durable technology of an earth-shatteringly high quality. 

The maintenance-free drlve splns up to twelve 1 5/2 mi 

Eppendorf Tubes to a maxlmum rcf of 14 000 - w~thout any 

Influence by the earth on the cover wlth ~ t s  low g-force of 

just 1 x g The smooth and qu~et brak~ng borders on the 

unnatural 

Like all Eppendorf centrifuges, MiniSpin plus SPACE offers 

the typical Epperdorf operating comfort and is available 

world-wicci -for a limited time and in limited quantities. 

MiniSpin Aus SPACE: blew blue dimensions and a SPACE- 

age desigri set tbs  per~~onal centrifuge head and shoulders 

above the, competit~on. In fact, it is out of this world - it 

comes frc~rn Eppendorf. 

Product Features of MiniSptneNu 

Eppendorf AG . 22331 Hamburg . Germany . Phone: +49 40-5 38 01 -0 . Fax: +49 40-5 38 01-556 . e-mail: eppendorfC4eppendorf com - Internet: www.eppendorf.com 

Applcation Hotine: Phone: +49 180-3 66 67 8'3 . e - m a :  applicatori-hot1net2eppendorf.de 

Brinkmann Instruments, Inc. . One Cantiague Road, P.O. Box 1019 . Westbury, I4.Y. 11590-0;107 . Phone 800-645-3050 or 516-334-7500. Fax 516-334-7506 
e-mall: ~nfoQbrinkmann.corn . viebste: ww\~.br~nkmann corn 



The Difference Is In The Design. I 
Accurate design is critical when performing high-throughput gene 
expression profiling. Sigma-Genosys and Compugen introduce three 
new Oligonucleotide Libraries, designed using Compugen's proprietary 
LEADSTMtechnology for transcriptome prediction and manufactured 
using Sigma-Genosys' patented AbacusTMoligo synthesis platform. 

Comprehensive collections of gene specific oligos 
Broader genome representation of mRNA's and EST's 
Alternative splice variant modeling 
Grouped by Gene OntologyTM*assignment 

Contact us at 1-800-234-5362 or go to www.labonweb.com/chips to find 
out more information about these new genome-wide oligo collections 

Our New 

Oligonucleotide 

Libraries 

Human Library 

(18,861oligos) 

Mouse Library 

(7,524oligos) 

Rat Library 

(4,854oligos) 

for high-throughput formats and applications. I 

-Gene Ontology IS a trademark of Gene Ontology Consortium 

L E A D E R S H I P  I N  L I F E  S C I E N C E ,  H I G H  T E C H N O L O G Y  A N D  S E R V I C E  
www.genosys.com 

1442 LAKE FRONT CIRCLE . THE WOODLANDS TX 77380 3600 G E N O $ Y S  
800-2345362 . FAX 281-363-2212 . E M A L  GINFORMATIONOSIALCOM . A Member of the Sarna-Aldrlch Famrly 







You have the vision. Affymetrlx 
has the tools, deslgned wlth 
experience and thoughtful 
science to add value to your 
research. Our Genechip@ 
expression arrays enable you 
to explore a comprehensive set 
of genes from the public domain, 
or any specific subset of Interest 
to you. In addition, we offer a 
complete and integrated system 
to glve you the freedom to do in 
new ways what you do best -
practlce good science. And with 
powerful onllne Informatics 
resources and custom array 
programs, our tools are more 
flexlble and affordable than ever. 
There has never been a better 
time to turn your vislon Into 
biolog~callymeaningful results. 
Call us or v~sit  our website and 
move your research forward. 
Affymetrlx The Way AheadTM. 

AFFYMETRIX, 


www.affymetrix.com 
1-888-DNA-CHIP (362-2447) 
Europe: 4(0) 1628 552550 
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Functional Neurobiology 

Patrick R.Hof 
Charles V. Mobbs 

Organ~zedby funct~on,mak~ngit easy 
t o  find & understand the mater~al 
Addresses lmpalrments both 
assoctated & not assoc~atedwlth 

the current state of knowledgem-
Offers an integrated vlew of dlseases
neuro~nformat~csfor a 

New genetlc methodolagles mult~d~sc~pl~naryaudience Ilrcembcr Znnn 9ho [)I) $16')0 i  I \ I ~ \~iI! i > ~ s i i ~ \  

New lmaglng tools & emerging data. Explores & explalns new work being 
visuallzlng effects of febrlle selzures done ~nneuroinformat~cs Exploring the Thalamus 
on the braln +I irci~?ti01 380 pp 95 IT{\ t i  12 059-bl I) S. Murray Sherman 

Ocroher 2001 308 pp s99 95 (tint i t ~ \ e )  
l\RY 0 12 0-81il  - R. W. Guillery

Cerebral Vasospasm PRAISEFOR EXPLOKYGTHE THAMIUS 
The Mouse Brain in R.~ o c hMacdonald sr~nphmagrrtficent AN t17ec~~aptersarc 

Bryce Weir etcello~t
StereotaxicCoordinatesy2E Examlnes the current understand~ng -\ernon Mountcastle.JOHNS H O P m S  

of vascular smooth muscle phys~ology 
u dou n and drrg look trt tlw bmrn u5 rt

Prov~desin-depth overviews of 
appcats to tno  obsoro5 uho hale seen rtjionz

A coronal set featuring I00 symptoms & treatments 
close at hand It desert es to be read afetc pages at

photographs & 100 matchlng detalled Vlv~dlyillustrated wlth beaut~ful 
d~agramsdellneatlng the entlre bra~n photographs & d~agrams o trnze 11 ~ t hN?ouqhtfirlbreak5 

Thoroughly rev~sedcort~cal " \~ r t i i2001 51h pp < I t 9  i i i  I%\ o l ? - i b , t ~ h ~\ 
--Richard Masland 

delineat~ons& ~mprovedsubcort~cal KASShCHLSElTS G E \ T M  HOSPITU. BOSTO\, 

A Stereotaxic Atlas of the "TREYDSIN \TL?IOSCIE\CES" (2001) 

Golden Hamster Brain Discusses Important problems 
Deiii\e n ~ t hCD KOtl 5189 95 ~ j R h0-12 it' 13- \ concerning the funct~on& structure 
\tand~rd 5149 9s  [\BY o 12 i i - o z i  I Lawrence P. Morin of the thalamus 

Ruth I. Wood Concludes each chapter wlth 

Cellular & Molecular Presents accurate three-d~mens~onal thought-provoklng questions 
coordinates for stereotaxlcsurgery \ O \ L I I ~ ~ X I2""" W pp \iO "5 [\HZ I I ?  V~it!?"i 

Brlngs together current lnformat~on 
Constance Hammond about hamster bra~nstructure 

Deta~lslonlc bas~sof neuronal \l.~rcii !iif~l I t h  pp \ l  ii 9, I'B\ ii I! if)-iiiii 3 
excltabll~ty,synaptic transmlsslon, 
& sensory transduct~on 
Addresses dentrlt~cprocessing of 

Epilepsy & Sleep 
PHYSIOLOGICAL& CLINICAL 
RELATIONSHIPS 

Deluxe nlti, CD KOZl $1 l i  00 I%\ il 12 3ll(iLi 2 Ed'ted 

\t~ndard \(19 9 i  ISBY I) 12 i l lh2- i  i Dudley S. Dinner 
Hans 0. Luders 

Outllnes sleeplng d~sordersymptoms 
whlch may In fact be caused by 

Essential for eplleptolog~sts, 
psych~atrlsts,phys~cians,& sleep 
d~sordertherap~sts All prlces and publ~cat~ondates subject t o  change 

w~ thou tnotlce @ZOO1 by Academtc Press All R~ghts
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EASIER WAY 
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Just send us your peptide sequence and leave the rest to us.* 

Custom Peptide Design & Synthesis 
Conjugation to Carrier Protein 
Immunization into Two Animals 
Sera Collection 

Save yourself the time and worries involved in antisera production. 
Call Sigma-Genosys at 877-710-1502. 

-w Have questions? 

Call us. Whether you're 

a novice or pro, you can 

count on our technical 

support for answers. 

*Sigma-Genosys also offers a partial antisera service, in which you supply the antigen and we perform 
the immunization and sera collection. Optional services such as protocol extensions, ELlSA and affinity 

purification are also available. Contact our in-house representatives for details. 

L E A D E R S H I P  I N  L I F E  S C I E N C E ,  H I G H  T E C H N O L O G Y  A N D  S E R V I C E  
www.genosys.com 

1442 LAKE FRONT CIRCLE . THE WOODLANDS. TX 7738G3600 

SIGMA 
877  710-1502 . FAX 281~363~2212. EMAIL, g~nformat~on@s~al.com. A Member of the ~ ~ g m a - A I ~ ~ I C ~Fam~ly G E N O g Y S  



Leica Microsystems research microscopes are designed wi th results in mind. All functions have been carefully 
engineered to al low you to focus on your experiment, not  on your equipment. 

Our new  family of automated research instruments goes beyond mere automation. These microscopes have intelligence. 
The complete coordination of every optical and mechanical component provides unprecedented ease-of-use and 
specimen protection. Moreover, the remote control of all major functions affords outstanding specimen accessibility 
and user comfort for those long experiments. 

And wi th Leica, you can always count on our wor ld class optics to supply the highest resolution, brightest intensity 
and sharpest contrast for crisp, clear images. 

When you need true innovation, call Leica Microsystems at 800-248-0123. 

Fluorescence Live Cell Imaging Integrated Solutions 

Leica Microsystems Inc. Telephone (847) 405-0123 (800) 248-0123 

2345 Waukegan Road Fax (847) 405-0164 

Bannockburn, 1160015 In Canada Call  (800) 205-3422 
M I C R O S Y S T E M S  

ww.leica-microsystems.com 
O 2001 Leica M~c rosys tems  lnc ,BNA375 



NEWSpaccSaver. 
STORAGE SYSTEM I 1 

..... 

OPTIONALfar itgBS!~8 COB\@B~@@ 
POWER-STRIF: 
&KEYBOARDw ~ J Y  t%98H~ i b ~ ~ f i @ ~  

\ 

We continually ask our 

customers to rank our tables 
 4on a scale from I to 10. We 

"
, , 

also ask why they chose TMC. 

Here's what they say: 


PISTON-

W 	 "lo! ! This is our 2nd 

table, they work well.. . 

Price. Ken McKay A FULL RANGE OF 


very helpful" 
ACCESSORIES, INCLUDING 
FARADAY CAGES AND SHELVING, 
IS ALSO AVAILABLE 1

I 	 I
Dartnzoutl~ ~Wedical School 

H "10 ...Q uality, service, price" 
UCSaizta Barbara, Physics Depccrtnzent 

H "10 ...We have used TMC tables for years. 
Always pleased ...p ast experience" i\ratzonccl hzstitutes of Health 

W "10. ..Very reliablelgood quality and workmanship.. . 
previous experience a t  NIH" Howard University 

H "10 ...Easy set-up and hook-up ...Competitor 
recommended you!" 03fccss ~lfedical Center 

H "10...This is my fourth TMC table purchase.. . 
Price and fast delivery" Universitu of i\kw llfe,zico 

W "10...Excellent help from Wes Wigglesworth 
...Past experience1' i\reurosczence Depart,nent at cc IWC Uiziversitu 

W 	 "Let me tell you that your table is working beautifully. 

There is no vibration in the tip of the electrode! ! ! ! ! ! ! ! 

Thanks again, you made 

my life much easier." 


Baylor College o f~l fedzc~ne 

Technical Manufacturing Corporation 
15 Centennial Drive 


Peabody MA 01960 USA 

Tel 978-532-6330, Fax 978-531-8682 


e-mail sales@techmfg com 






Multiple Tissue Arrays for your proteomic research 
Location, location, location. 

Check out our locations for your proteomic research. 


Locatizing and profiling Zinc (Formatin Free) Fixed MTAs 
Identify and verify your enes and We offer both Formalin- and 
proteins in a h i s to~o~ica l~y  Zinc- (Formalin free) fixed MTAs complete view 
(1.5 mm spot) of all major structures. enabling you to  test a greater 


High throughput screening range of antibodies. 


Screen your genes and proteins in Custom MTAs 

many tissues on one smart slide. You set the specs and/or provide 


Time saving tissues, we give you the arrays. 


Jump ri ht into your research with Species 

our rea %y to use slide of up to We offer human, mouse, 

100 large tissue spots full of rich and rat MTAs. 

histological details. Antibodies and probes' 

Quality you can rely on Thousands of antibodies and probes BD Biosciences 

Each spot on our array is carefully for your proteomic needs. 
 Clontechselected to ensure o timal orientation 
and presentation o / relevant Discovery Labware 
histological structures. lmrnunocytometry Systems 

Pharmingen 
BD Biosciences Pharminqen 

Visit www.bdbiosciences.com. Call 877.232.8995 (in the USA) to  order. 


For research use only Not for use In d~agnostic or therapeutic procedures. Not for Resale. 
BD, BD Logo and all other trademarks are the property o f  Becton, D~ck~nson and Company Q2001 BD 

http:www.bdbiosciences.com




Unleash the power of productivity. 
Today's labs are under tremendous pressure to  achieve geometric gains in productivity. Many are turning to Tecan. From our 

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

LabCD" microfluidic assay platform, Tecan can help unleash the power of productivity in your lab. Call one of our automation 

consultants today or visit www.tecan.com. 

Cenomics Proteomics Drug Discovery Clinical Diagnostics 
For a c u r r e n t  l ~ s t ~ n go f  Tecan of f ices,  ca l l  +41 1922 81 11;in t h e  U.S., c a l l  800 338 3226. eTECAN. 



Fueling ~nnovation IS at the very core of what we do for you, by supplying a wide range of quality 
products to the academic and industrial biosciences. Like ExoSAP-IT'". Our new Mut proteins. 
Sequenase'" T7 DNA Polymerase. And many other tools that fuel emerging technologies and 
a~olications. At USB, our commitment to innovation - alona wlth our Droven ~erformance, 

m 8 

integrity and responsiveness - have made us a leader in the supply 'of biochemicals and 
molecular biology reagents. Call USB today -Your Partner In Fueling Innovation-". 

USB Corporation 26111 Miles Road Cleveland OH 44128 800 321 9322 www usbweb corn F u e l r o g  i n n o v e r i o n -

QZml9SB Co:pa'sllon USB end logo das,gn ace .egjste,ed trndemainiol LlSB Corwratio. E,-5L and 'ne nn 3 %  Fu?l"a l n r ~ i ? i - . na*e I!ader.arks0%US3 Cmoaai8cn Sequarasz ,5 a irademari oi AnCiham P+.a,nac,aBiolrch Ltmltsdor 115 sdbi3at8r 



You don't want to spend a 
lot of time battling 
hardware and software 
issues. When you buy a 
SPOT RT digital camera 
you get an imaging 
environment designed by one 
company, with camera and 
software seamlessly integrated. 

With the SPOT RT, the focus is 
on your work and getting it 
done, not on managing 
the camera. 



Whatman 


phone +49-(0)551/50 68 6-0. fax +49-(0)551/50 68 6-66. e-mail: info@biometra.co.uk 
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informatics resource that 
can turn your vision into 
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Tools to take you 
as far as your vision." 
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G E N E K A  BIOTECHNOLOGYI N C .  

S P E C I A L I S T S  I N  F U N C T I O N A L  GENOMICS,  PROTEOMICS & G E N E  REGULATION 

Tel 1-888-343-6352or 514-528-9225 Fax 1-888-528-9225 E-mall ~n foagenekacorn 
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roducer of video based eye 
movement monitoring systems. 
Our broad range of products set 
the pace for performance and 
usability and can be customized 
to suit any research application. 

Products& Features Include: 
* Non-invasive, real-time measure-

ment of pupil position, size and 
subject's point of gaze. 

" Complete Eye Tracking Laborato-
ries, Benchtop, Head Mounted, 
High Speed, High Res, Head 
Tracking, Integrated VR Displays 
and PC card versions. 

.'. Data Acquisition Hardware and 

Applications Include: 
Fixation Monitoring, Vision Re-
search, Advertising Research, 
Psycho-Visual Experiments, Vesti-
bular Testing, Reading Studies, 
Toxicology, Human Factors Evalua-
tion, Cognitive Neuroscience, Drug 
or Alcohol Response, Aids for the  
Disabled, Rehabilitation Training, 
Control in VR Environments 

A Stable 4-axis Micromanip1 


Model: MP-285 

Versatile: 1 inch of travel on each ax 

Smooth: Tightly coupled manual co 

Drift Free: Less than 1OnmIhour 

Affordable: Call for a quote. 

I'Kt.CISlOh IhSTRULlthTATION F O R  THF SCIChCFS 

-
-

-

S U T T E R  I N S T R U M E N T  C O M P A N Y  
5 1  D I G I T A L  D R I V E  N O V A T O  C A  9 4 9 4 9  
P H O N E .  4 1 5 . 8 8 3  0 1 2 8  F A X :  4 1  5 8 8 3 . 0 5 7 2  
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I I 
Carl Zeiss Microlmaging, Inc. 
micro@zeiss.com 
www.zeiss.comlmicro 
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BiuSou,re ,~Id~' i~17t( i~qes 
All products are created Pr manufactured by BioSource B 

Affinity purifled - both negativeipositive selection 
Specificity IS tested hy peptide competition and/or 
mutant analysis 

0 Control peptides and cell extracts available 
a Sample and bulk pricing available 
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The manufacturing procedure typically allows the resulting 
Phospho-specific Antibodies to function in  several applications 
such as: A) ELISA (6)Western blotting, and (Cl Immunostaining. 
Figure (C) courtei) of Dr. Hisataka Sabe. 
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Novartis and Clay drove 
his Cancer into remission 
in 60 days. 

In March 2000 Clay Coker dragged himself into his local ER. He 
had already suffered through months of fever, chills and extreme 

fatigue, but what he discovered made him feel even worse. H e  was 
diagnosed with cancer. It had made him so  weak that climbing a 

flight of stairs became impossible. But those dark days are over. 
Today, Clay's feeling great and climbing mountains to prove it. 
Novartis is proud to  be the innovative force that's bringing new 
optimism and hope to  patients and their families. N o  one can 
promise what the future holds for cancer patients, but today Clay 
is winning the fight against his particular form of cancer, enjoying 
a good quality of life and realizing his dreams. 

Think what's possible. 

"Last year, cancer made me too weak to 

climb a flight of stairs. This year. I c l i l ~ i b e d  

Pike's Peak and loved it." -Clay Coker 
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 N O V A R T I S  

www novart~scorn 

We at Novart~s are cornmltted to the bellef that there ISnothlng on Earth 
more valuable than human llfe We joln people everywhere who share 
thls bellef and honor the thousands of llves that were lost In the traglc 
attacks on September 11 ,2001 





Eppendorf AG and Science have initiated a new 

annual research award of $25,000. The award 

acknowledges outstanding contributions to neurobio- 

logy research based on methods of molecular and 

cell biology. 

The prize will be awarded each year in conjunction 

with the annual Meeting of the Society for 

Neuroscience. 

Young Scientists who have received an advanced 

professional degree of either a Ph.D. or M.D. within 

the past 10 years are eligible. 

The award winner will be selected by a committee 

of independent scientists chaired by the Editor- 

in-Chief of Science. A prize winner will be announced 

for the first time at the 2002 Meeting of the 

Society for Neuroscience. 

For more detailed information please visit the 

Eppendorf Homepage at 

www.eppendorf.com/award2002or visit Science 

Online at www.scienceonline.org. 

http:www.scienceonline.org
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The AAAS Poster Session 

Provides the opportunity to  
present your research and 
update meeting attendees 
on new scientific develop- 
ments 

Offers an excellent venue for 
extended informal discus- 
sion with meeting attendees 

@ Abstracts of accepted 
posters wil l  appear in the 
2002 AAAS Annual Meeting 
Program Book 

All abstracts will be 
peer reviewed. 

2002 Poster Categories 

Education 
For complete details and 
poster submission, visit: 

0 Life Sciences 
-- Ecology & Environment Or contact: 
- -  Molecular & Cellular Biology 

Organismic Biology --  
AAAS Meetings 

Departn~ent 

Physical Science 

0 Social Science 

1200 New York Ave., NW 

Washington, DC 20005 

E-mail 

Technology and Engineering aaasmeeting@aaas.org 

Special Student Award 
Competition 

b Phone 
202-326-6450 

This event recognizes the 
individual research efforts 
of students actively working 
towards a college-level 
degree. 

-

Submission Deadline: 

8November 2001 

-- 

b w w  For more details: www.aaasmeeting.org 1 7  AAAS 
02001 Designed by  AAAS Publicat~anServices 






