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SURVIVING THE ACID TEST 
Bacteria and archea are increasingly being 
found in extreme environments, where 
they often play an important role in 
chemical reactions. Edwards et al. (p. 1796; 
see the cover and the news story by Pen- 
nisi) now describe an archeon that thrives 
at low pH (as low as zero) and that is likely 
to be important in mobilizing metals and 
generating the acidic ground water that 
characterizes acid mine drainage. The or- 
ganism, which lacks an outer cell wall and 
thus has an exposed cell membrane, domi- 
nates acid-generating sites in Iron Moun- 
tain, California, and may be widespread in 
the subsurface elsewhere. 

THE OTHER SUNNY SIDE 
Direct observations of the sun from Earth 
are limited to the near side. Although the 
sun rotates and all sides eventually come 
into view, remote imaging of the far side 
would lead to a better understanding of 
the sun's activity and may allow forecast- 
ing of potential space weather hazards 
from solar wind ejections. Lindsey and 
Braun (p. 1799; see the news story by Iri- 
on) used observations from the SOH0 
spacecraft to image the structure on the 
far side of the sun. They used helioseismic 
holography to detect magnetically in- 
duced acoustic reflection anomalies on 
the far side. Thus, solar physicists can now 
follow the evolution of sunspots as they 
rotate out of our field of view by sampling 
sound wave anomalies that travel through 
the sun's interior. 

THIS WEEK IN SCIENCE 

ed on the nontectonic and uneroded lu- 
nar surface.The only problem with count- 
ing craters on the moon is that the age of 
the impact events is not well constrained, 
and so the timing of these events is only 
estimated. Culler et al. (p. 1785; see the 
Perspective by Ryder) provide age con- 
straints on lunar impact rates by measur- 
ing the 40Ar/39Ar ages of 155 glass 
spherules from an Apollo 11 soil sample. 
The spherules represent melted droplets 
from different impact events and thus 
record their temporal distribution. They 
find a decrease in the impact rate be- 
tween 3.5 billion and 500 million years 
ago and an increase in the impact rate 
within the last 400 million years. 

WHO'LL STOP THE RAIN? 
The effects of industrial air pollution 
on the quality of rainwater, particu- 
larly its acidity, are well known, but its 
effect on the quantity of rain has 
been debated vigorously. Having 
shown that smoke from burning vege- 
tation in the tropics suppresses warm 

THE INSIDE SCOOP ON MARS 
Mars Global Surveyor has been recording 
the topography and gravity of Mars for 
about 1 year, and the amount of global da- 
ta coverage is now sufficiently accurate to 
estimate the thickness of the crust and 
major internal structures. Zuber et al. (p. 
1788; see the news story by Kerr) have de- 
rived high-resolution models of martian 
gravity and the topography. They infer that 
a region of high heat flow below the north- 
ern hemisphere, perhaps related to  a 
plume, had formed early in Mars' history. 
They also find evidence of large buried 
channels in the northern lowlands related 
to the northward transport of water and 
sediment to the lowlands. 

LUNAR CRATERING RATES 
The moon has recorded the size and dis- 
tribution of objects (mainly asteroids and 
comets) that have passed near Earth, be- 
cause any impact events remain imprint- 

rain, Rosenfeld (p. 1793; see the Per- 
spective by Toon) now finds that ur- 
ban and industrial air pollution in  
temperate regions also suppresses 
rain and snow. The author used satel- 
lite measurements of cloud tempera- 
tures and droplet size to  show that 
the coalescence of moisture into rain- 
drops and ice is inhibited in pollution 
tracks from a variety of point sources. 
These results indicate that human ac- 
tivity may be affecting patterns of 
precipitation on a global scale. 

AIR-SENSITIVE NANOTUBES 
The conductivity of single-walled carbon 
nanotubes, which can approach that of an 
ideal one-dimensional quantum wire, de- 
pends on the diameter and chirality of the 
tube. Collins et al. (p. 1801) now show 
that sample history, in the form of air or 
oxygen exposure, can also have dramatic 

edited by PHIL SZUROMl 

effects not only on conductivity but on 
the thermopower and local density of 
states of individual nanotubes. Oxygen 
exposure generally converted semicon- 
ducting tubes into apparent metals, espe- 
cially if they were in contact with other 
nanotubes and could reverse the sign of 
their thermopower. While such sensitivity 
may find use in sensing applications, the 
results suggest that fundamental studies 
of nanotube properties must include care- 
ful control of environmental conditions. 

BIODIVERSITY FORECAST 
Global biodiversity is changing at an un- 
precedented rate, mostly as a result of hu- 
man activity. Like potential changes in cli- 
mate and greenhouse gases, biodiversity 
changes are just as important for the fu- 
ture functioning of ecosystems and the 
well-being of humans, but there have 
been no comparable attempts to forecast 
the magnitude of these changes. Sala et 
al. (p. 1770) review global scenarios of 
biodiversity change for the major biomes 
of Earth for the year 2100. Their scenarios 
are based on projected changes in envi- 
ronment and land use and on the current 
understanding of the sensitivity of biodi- 
versity in each terrestrial biome to these 
global changes. 

STEMMING THE STEM CELLS 
Hematopoietic stem cells are usually qui- 
escent, but they proliferate when activat- 
ed and differentiate into cells of al l  
hematopoietic lineages. Cheng et al. (p. 
1804) engineered mice to be deficient in 
the cyclin-dependent kinase inhibitor 
p2ICiP1lWaf1, which regulates the G1 cell cy- 
cle checkpoint. The proliferative potential 
of hematopoietic stem cells from these 
mice increased and the stem cell pool be- 
came depleted such that the mice could 
no longer withstand toxic injury to the 
bone marrow. Thus, p21 prevents prema- 
ture exhaustion of the stem cell pool. 

PROFILING A PATHOGEN 
The use of whole-genome sequencing to 
develop new strategies to fight infectious 
diseases is the focus of two reports (see 
the Perspective by Nassif). Neisseria 
meningitidis causes septicemia and 
meningitis and is responsible for epi- 
demics in sub-Saharan Africa as well as 
deaths and disability worldwide. Tettelin 
e t  al. (p. 1809) report the complete 
genome sequence of a strain of N. menin- 
gitidis that belongs to serogroup B. Analy- 
sis of the genome revealed possible viru- 
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lence-associated genes and ways i n  which 
t h e  bacter ium can evade host  defense 
mechanisms. Pizza et al. (p. 1816) ana- 
lyzed the sequence t o  predict open read- 
i n g  frames t h a t  could encode proteins 
that might be found on the surface of the 
bacterium or be exported and thus serve 
as potential vaccine candidates. A to ta l  of 
350 such candidates were expressed in  Es-
cherichia coli, and the proteins were as- 
sayed for surface expression and for their 
ability t o  induce a bacteria-killing immune 
response in  mice. Five proteins that tested 
positive in  these assays showed sequence 
conservation, which suggests t h a t  they 
might induce immunity against a variety 
of serogroups and species of Neisseria. 

OUTOF CIRCULATION 
There is currently great interest in  identi- 
fy ing the genes that control the develop- 
ment  of the vascular system in  the early 
vertebrate embryo. Zhong et al. (p. 1820) 
studied a m u t a t i o n  i n  zebrafish, called 
gridlock (grl), that  specifically perturbs as- 
sembly o f  the  aorta and prevents blood 
circulation t o  the posterior trunk and tail. 
The grl gene i n  the mutan t  encoded an 
aberrant form o f  a basic helix-loop-helix 
protein w i t h  homology t o  Hairy-related 
proteins. In other systems, these proteins 
function as transcriptional regulators that 
help determine cell fate. 

KEEPING~ 5 3IN CHECK 
A new l ink i n  the  chain o f  events t h a t  
cause cells w i th  damaged DNA t o  pause 
in  the cell cycle unt i l  the DNA is repaired 
or t o  undergo apoptosis is described by 
Hirao et dl. (p. 1824; see the Perspective 
b y  Carr).  Th is  D N A  damage- induced 
checkpoint requires activation o f  the tran- 
scription factor p53. The authors' analysis 
o f  checkpoint  func t ion  i n  mouse cells 
lacking the protein kinase ChkZ indicates 
tha t  ChkZ is required for stabilization o f  
p53 in  response t o  DNA damage. They al- 
so show that ChkZ can directly phospho- 
ry la te  p53. Failure o f  t h i s  checkpo in t  
pathway can lead t o  cancer. 

KEPT IN THE CAT 
Feline leukemia viruses (FeLV) are consid- 
ered t o  be "simpler" retroviruses than the 
human immunodeficiency virus (HIV) and 
i ts simian counterpart SIV. However, An- 
derson et al. (p. 1828) show that a cyto- 
pathic variant of FeLV that infects T cells 
requires a classical cell receptor (PIT-1) 
and a second factor t o  initiate a produc-
tive infection. The second factor is an en- 

dogenously expressed protein that  resem- 
bles the envelope glycoprotein o f  FeLV. 
This protein, called FeLIX, may represent 
t h e  remains o f  an ancient f o r m  o f  the  
virus that  became part o f  its host. 

THE BUZZ ON SLEEP AND TASTE 
The well-characterized genetics o f  t h e  
simple frui t  fly, Drosophila melanogaster, 
has proved o f  great value i n  dissecting the 
molecular basis of learning and memory. 
N o w  it seems that  Drosophila wi l l  open 
the door t o  another o f  the brains' myster- 
ies-the basis o f  sleep-as wel l  as provide 
insight into the molecular basis o f  taste. 
Shaw et al. (p. 1834) show that during pe- 
riods of t ime in  which flies are immobile, 
they are actually showing many o f  t h e  
biochemical signs of sleep that have been 
seen i n  mammals. As i n  mammals, caf- 
feine decreased sleep t i m e  i n  flies, and 
antihistamines increased it. Expression of 
genes such as Cytochrome oxidase c sub-
u n i t  1 and  BiP were depressed dur ing  
sleep i n  both flies and mammals. In addi- 
tion, alteration o f  the monoamine system 
altered the flies' sleep cycles, which may 
also occur i n  mammals. Clyne et al. (p. 
1830) have identified a large and diverse 
family o f  putative taste receptors by using 
a c o m p u t e r  a l g o r i t h m  t o  screen t h e  
Drosophila genome database. The algo- 
r i t h m  identif ies sequences tha t  encode 
proteins w i th  the structural characteristics 
of C protein-coupled receptors that other 
sensory neurons use in  vision and olfac- 
tion. The taste receptor genes are no t  ho- 
mologous t o  any other known genes, in- 
cluding the t w o  known mammalian taste 
receptors, and receptor expression was 
specific t o  Drosophila taste organs. The 
isolation o f  these numerous taste recep- 
t o r  genes w i l l  help def ine in fo rmat ion  
processing in  taste perception. 

DEFEATINGPOLYGLUTAMINE 
REPEATS 

A number o f  neurodegenerative condi- 
tions, including Huntington's disease, are 
characterized by a defective protein w i th  
an abnormal ly  l o n g  s t r ing  o f  po lyg lu-  
tamine amino acids. The defective pro- 
teins fo rm aggregates tha t  are toxic t o  
neurons. Kazemi-Esfarjani and Benzer (p. 
1837) have designed a f ly model of Hunt- 
i ng ton 's  disease-fl ies c a r r y i n g  l o n g  
strings o f  polyglutamines in a retinal pro- 
tein have severe external eye abnormali- 
ties. A screen ident i f ied t w o  genes tha t  
could suppress the neurotoxicity of poly- 
glutamine repeats. 
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What You Need...And What You Need To Know 

Ordering from Sigma-Aldrich has never been 

easier with PipeLineB,our convenient,on-line 

procurementsystem. 

With PlpeLlnee, you have instant access to over 

200,000 products and can order from all brands 

(Sigma, Aldrlch, Fluka, Supelco, and R1edel.de 

Haen) In a single transaction Plus, because we are 

a manufacturer, we provide the technical nformaton 

and support you won't f nd  elsewhere 

The lnformatlon you gve  us is encrypted uslng the 

Secure Socket Layer (SSL) protocol, so you can rest 

assured that all transactons are private and secure 

To make on-line ordering even smpler, we have 

recently added 

On-Llne Product Avalablllty 

On-Line Order Status 

Total Delivered Prlce 

These new features allow you to see "real tme" 

Inventory and to track the status of every order 

you place (phone, fax or web) 

Best of all, you have millions of product documents 

at your flngertlps Including. MSDSs, certlfcates 

of analyss, structures and structure searchng, 

applcaton notes, data sheets and much more. 

Log on today....it will make your job easier. 
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The Echo Cloning System. Rapidly Clone your Gene into 
Multiple Expression Vectors-Without Subcloning. 

Cloning t o  Analysis-Fast. In the future, there will be a fast, 

efficient way to get from gene cloning to gene analysis with-

out subcloning. Guess what? The future is here and it's the 

echo^" Cloning System. Now, you can clone your gene into as 

many expression vectors as you choose and: 

Save hours by eliminating repetitive cloning and sequencing 

Get the expression results you need by testing expression 
i n  multiple systems 

Experience flexibility by easily Echow-adaptingyour favorite 
expression vector for use i n  the system 

In t h e  Future, There's No Subcloning. With your donor 

construct and an Echo'-adapted expression vector in hand, 

an expression-ready plasmid is just minutes away. Echo-

adapted expression vectors contain a lox site for direction-

al, Cre recombinase-mediated recombination (Figure 1). 

Vectors are currently available for expression and charac-

terization in a broad range of the most advanced bacterial, 

yeast, insect, and mammalian systems (Table 1) .  Without 

ever subcloning, your gene is ready for expression. 

Table I - Echo A d a p t e d  Ehpression Vectors 

The Key t o  the Future. The key to the Echo Clon ng System 

s the donor Lector pUni/VS-His-TOP0 ~nminutes you can . ,. . . (  
create a universal donor construct that contains your gene of 

interest. pUni/V5-His-TOPO~ncorporatesInvitrogen's patent-

ed TOPOTloning technologies to allow simple, 5-minute, 

bench-top cloning of your Taq-amplified PCR product. With 

T0PO"loning you: 

Save time-there's no  need for post-PCR modifications 

Save money-extra primer sequences are not  required 

Get great results-295% cloning efficiency 

Unlock the  Power. Now you're ready to unlock the power of 

the Echo" Cloning System. With your donor vector construct, 

you can recombine or "Echo" your gene into an unlimited 

number of expression vectors. 

Figure 1 - R a p ~ dCloning o f  the Gene o f  Interest Using the Echo Clon~ngSystem 

pBAD/Thlo-E T~ghtly-regulatedexpresston 
pCRqT7-E Htgh-level, induc~bleexpression I 

Think About  t h e  Future. The Echo" Clonlng System 1s the 

future of clonlng No more tlrne-consuming subclonlng 

strategies or restriction dlgests No more repetltlve clonlng 
Fusion Vector 

Clone your gene In flve minutes, recombine ~tInto as many 

expresslon vectors as you want, and get the expression 

results you need The next tlme you need to clone a gene 

1 PCR arnpl~fyand TOPOTIone  your gene of Interest (go11 

2 Incubate pUn1lV5-HIScontalnlng your go1 w~ than Echo" adapted expresslon 
vector In the presence of Cre recornb~nase 

3 your recornblnant vector IS ready for expresslon 

into an expression vector, e 
stop and think about the 

future. Then call Invitrogen. 
4) lnvitrogen 
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1600 Faraday Avenue .Carlsbad, California 92008 .Tel, 1-800-955-6288 Fax: 760-603-7201.Email: tech-service@invitrogen.com .wvw.invitrogen.com 



MmoNSPECIALIST Janet Kegg; CONTRIBUTING EDITORSKevin Ahern. Davld Masson; ASSOCIATES Patricia Riehn Berg (Internet). Vicki J. Jor- 
F. Voss; EDITORIAL MANAGER Cara Tate; SENIORCOPY EDITORSCay Butler. gensen,Tara L. Kelly, Jessica K. Moshell, RebeccaThomas 
Harry Jach, Etta Kavanagh, Barbara P. Ordway, COPY ~~ r ro~s je f f r eyE. 

ART DESIGNDIRECTORC. Faber Smith, ARTDIRECTORAI~~ T. Stonebrak-
Cook, Jason Llewellyn, Joshua Marcy, Monique Martineau, E~ECUTIVE 

er; A~~OCIATEARTDIRECTORStephanie D. Halvorson; ILLUSTRATORSCarin 
ASSISTANT Sylvia Kihara; ADMINlsmnvE SUPPORT Patricia F. Fisher; EDITO- 

Cain, Katharine Sutliff, ASSOCIATES Holly Bishop, Debra J. Mor- 
RIALCOORDINATORSCarolyn Kyle, Ellen E. Murphy, Beverly Shields; PUB-

genegg, Preston Morrighan; PHOTORESEARCHER Leslie Blizard 
1200  NewYork  Avenue, N W  LICATI~NSASSISTANTS Chrls Filiatreau, Joi S. Granger, Jeffrey Hearn, 

Washington, D C  20005 Charlene King; Elizabeth Lenox, Gail Murphy; EDITORIALASSISTANTS SCIENCE INTERNATIONAL 
Elise Laffman, Kathy Libal. Anita Wynn; EDITORIAL~UPPORTAS~ISTANTS EUROPE(science@science-int.co.uk) EDITORWL.SUPERVISORYSENIOREDI-Editonat202-326-6550, FAX 202-289-7562 
Osa Atoe, Patricia M. Moore, Brian White, KarenYuan TOR Andrew M. Sugden, SENIOR EDITORIPERSPE~~IVESJulia Uppenbrink; 

News: 202-326-6500, FAX 202-371-9227 
Caroline Ash, Stella M. Hurtley, Ian 5. Osborne, Pe- 

Permissions: 202-326-7074, FAX 202-682-0816 science-editors@aaas.org (for general editorial queries) 
ASS~~IATEEDTTORS 

Subscriptions:800-731-4939or202-326-6417, FAX 202-842-1065 science-letters@aaas org (for letters t o  the editor) 
ter Stern; EDTTORIALSUPPORT Jenny Parker; ADMINISTRATIVESUPPORT Janet 

science-reviews@aaas.org (for returning manuscript reviews) Mumford, Liz Ellis; NEWS: EDITORDaniel Clery, CORRESPONDENTMichael 

Bateman House, 82-88 Hi l l s  Road science- bookrevs@aaas.org (for book revlew queries) Hagmann; COMRIBUTING CORRE~WNDENTSMichael Balter (Paris: (33) 

Cambridge, UK CB2 1LQ 	 1-49-29-09-01, FAX (33) 1-49-29-09-00); Robert Koenig (Bern) 

(44) 1223-326500, FAX (44) 1223-326501 NEWS SENIORCORRESPONDENTSEliot Marshall, Jean Maw; DEPW NEWS 
ASIA Japan 0ffice:Asca Corporation, Eiko Ishioka, Fusako Tamu- 

~~ l~onsRobe r tCoontz, Jeffrey Mewis, Leslie Roberts, Richard Stone; 
ra, 1-8-13, Hirano-cho. Chuo-ku, Osaka-shl, Osaka, 541 Japan: 

EDITORS Elizabeth Culotta, Polly Shulman, NEWSWRITERSEDITOR-IN-CHIEF F loyd  E. B l o o m  CONTRIB~~~ING 	
(81) 6-202-6272, FAX (81) 6-202-6271; asca@os.gulf.or.jp JAPAN 

EDITOR Ellis Rubinste in  Martin Enserlnk, Laura Helmuth, Constance Holden, Jocelyn Kaiser, 
Dennis No rm~ le  (contributing correspondent, (81) NEWSBUREAU:

Richard A. Kerr, Andrew Lawler, David Malakoff, Elizabeth Pennisi, 
MANAGING EDITOR Mon i ca  M. Bradford 	 3-3335-9925, FAX (81) 3-3335-4898; dnormile@twics.com); 

Charles Selfe, Robert F. Service (Pacific NW), Gretchen Vogel. H. 
CHINA REPRESENTATIVEHao Xin, (86) 10-6255-9478; science@pub- 

DEPUNMANAGING EDITORS NEWS EDITOR 
Adrian Cho (Intern); CONTRIBUTING CORRESPONDENTS Marcia Barinaga lic3.bta.net.cn; INDIA Pallava Bagla (contributing correspondent 

R. Brooks Hanson 	 Katrina L. Kelner Colin Norman 
(Berkeley, CA), Barry A. Cipra, Jon Cohen (San Diego, CA ),Ann Gib- (91) 11-271-2896; pbagla@ndb.vsnl.net.in )
bons, Robert Irion, Charles C. Mann, Anne Simon Moffat, Virginia 
Morell, Evelyn Strauss, Gary Taubes, Ingrid Wickelgren; COPY EDITORS SCIENCENOW (wsc iencenow.org)  EDITORErik Stokstad 

- , 

D Szuromi; SENIOREDITORIPO~CYFORUMBarbara Jasny; SENIOREDITORIPER- Linda B. Felaco, Daniel T. Helgerman, nDMINmR*rlva SUPPORT Scher-
SCIENCE'S NEXT WAVE (w .nex twave .o rg )  EDITORIAL SENIOR EDITOR 

SPECTWES Orla Smith; SENIOREDITORSGilbert J. Chin, Pamela J. Hines, raine Mack, Fannie Groom; BUREAUS: 
Nicole Ruediger; EDITORSRobert Metzke (Bonn). Kirstie Urquhart 

Berkeley, CA: 510-652-0302, 

Paula A. Kiberstis (Boston), L. Bryan Ray; ASSOCIATEEDITORSLisa D. FAX 510-652-1867, San Diego, CA: 760-942-3252, FAX 760-942- 
(UK); CONTRIB~INGEDITORSCharles Boulakia (Canada), Mark Sincell; 

Chong, Beverly A. Purnell, Linda R. Rowan, H. Jesse Smith,Valda Vin- 4979. Pacific Northwest: 541-342-6290 
WRITERS Melissa Mertl, Vid Mohan-Ram; MARKETINGMARKETINGMAN-

RNIEWEDTTORSherman J. Suter; ASSOCIATEL~ERSEDI-son; A S S O C ~ T E ~ K  	 PRODUCTION DIRECTORJames Landry, MANAGER Wendy K. Shank; AGERS Karen Horting (US and Canada), Hazel Crocker (Europe); 
EDITORStewart Wills; TOR Christine M. Pearce; A S ~ O C I A T E T ~ ~ ~ B  INFOR- ASSISTANT PRODUCTIONMANAGERS.Lizabeth A. Harman (Internet), Rob PROGRAMDIRECTOREmily Klotz; ASSOCIATE Peter Cherukuri 

PUBLISHER Richard S. N i cho l son  RIGHTSAND PERMISSIONS:ASSOCIATE 	 FAX (44) 1223-326532 AUSTRALINNEWZEALAND Keith Sandell: (61) Emilie David; ASSISTANT Karen Lentz 

ASSOCIATEPUBLISHER B e t h  Rosner DIRECTORJohn Meyers; ASSOCIATE Allison Pritchard ELEC- MARKETING. 02-9922-2977, FAX (61) 02-9922-1 100 JAPAN: Mashy Yoshikawa: 
TRONIC MEDIA: MANAGER David Gillikin; PRODUCTIONASSOCIATES Mark (81) 3-3235-5961, FAX (81) 3-3235-5852 

MEMBERSHIP/ClRCULATlON DIR M ichae l  Sp ine l la  Croatti, Ellen McGuire, Robert Owens. Louis Williams ADMINISTRA- 
AAAS BOARD OF DIRECTORSRETIRINGPRESIDENT,CHAIR Stephen Jay 

TIVE~UPPORTJessica Tierney 
Gould; PRESIDENTMary Lowe Good; PRESIDENT-ELECT 

Rrcron Marlene Zendell; MEMBER SERVICE^ MANAGERMichael Lung; su- PRODUCT ADVERTISING (science- advertising@aaas.org) NATION- TREASURERWilliam T. Golden, EXECUTIVEOFFICERRichard 8. N~cholson; 
PERVISORMary Curry; REPRESENTATIVESLaurie Baker, Pat Butler. Eliza- AL SALES MANAGER NORTHEASTANDE CANADA Richard Teeling: 973-694- BOARDLewis M. Branscomb; Nina V. Fedoroff; Robert D. Goldman; 
beth Early, Jantell Smith, MARKETINGMANAGER Scott Oser; ASSOCIATES 9173, FAX 973-694-9193 .MIDWEST/SOUTHEASTElizabeth Mosko: Alice S Huang; Sally Gregory Kohlstedt; Robert C. Richardson, 
Lauri Sirois, Deborah Stromberg; EUROPEMANAGERJane Pennington; 773-665-1150, FAX 773-665-2129 .West CoastIW. Canada Neena B. Schwartz; David E. Shaw 

MANAGER Renuka 

MEMBERSHIPICIRCULATION (membership@aaas.org) DEPUTYDI-	 Peter H. Raven; 

EXECUTIVES Ruth Jackson. Martin Paine; RESEARCH. Neil  Boylan. 415-673-9265, FAX 415-673-9267 .MID-ATLANTIC Published bv the American Association for the Advancement of Science 
Chander; BUSINESS AND FINANCE. Susan Breslin: 410-273-1007, FAX 410- (AAAS), Schce serves ~ t s  readers as a forum for the presentation and MANAGER Teressa El l is;nss~srn~~ AND u . s . ~ ~ s ~ ~ ~ s ~ ~ ~ s C h r i s t o p h e r  
Maxim; C O M P U T E R S P E C I A L I S T C ~ ~ ~ I ~ ~Munson 273-1591 NEW MEDIA SALES MANAGER Chris Peterson: 410-560- discussion of important Issues related to the advancement of sclence, in- 

3960, FAX 410 560-3961 . UK/SCANDINAVlA/FRANCE/ITALYIBELGlUM/ cludlng the presentation of minority or conflicting points of view, rather 
SUBSCRIPTION SERVICES For change of  address, missing issues, NETHERLANDSAndrew Davies: (44) 7-071-226-216, FAX (44) 7- than by publishing only material on which a consensus has been 
new orders and renewals, and payment questions: 800-731- 071-226-233 .GERMANY/SWlTZERu\ND/AUSTRlA Tracey Peers: (44) 1- reached. Accordingly, all articles published in Science--including edltori- 
4939 o r  202-326-6417, FAX 202-842-1065. Mailing address- 260-297-530, FAX (44) 1-260-271-022 JAPAN Mashy Yoshikawa: als, news and comment, and book reviews--are signed and reflect the 

~ndiv~dualvlewses:AAAS, P.O. Box 181 1, Danbury, CT 06813 o r  AAAS Member (81) 3-3235-5961, FAX (81) 3-3235-5852 .TRAFFICMANAGERC~~- of the authon and not official points of vlew adopted by 

Services. 1200 NewYork Avenue, NW,Washington, DC 20005 o l  Maddox; SALE~ASSOCIATESSean Gee, Sheila Myers 
the AAAS or the institutions with which the authors are aff~liated. 
The American Association for the Advancement of Science was founded 

RECRUITMENT ADVERTISING(science-classifieds@aaas.org); SALES in 1848 and incorporated In 1874 Its objectives are to further the work 
AND PRODU~IONOPERATIONSMANAGERTerrl Seiter Az~e us.. SALESMANAGER of scient~sts, to facilitate cooperation among them, to foster scientif~c 

freedom and responsiblllty, to improve the effen~veness of science In 
MEMBERBENEFITS For Credlt Card: MBNA 1-800-847-7378; Car Gabrielle Boguslawski: 718-491-1607, FAX 202-289-6742: INTER- 

the promotion of human welfare, to advance education in science, and 
Rentals: Hertz 1-800-654-2200 CDP#343457, Dollar 1-800- NETSALES MANAGER Beth Dwyer; SALES SUPERVISORDaryl Anderson, SALES to increase public undentandlng and appreciation of the importance 
800-4000 #AA1115; AAAS Travels Betchart Expeditions 1-800- REPRESENTATIVESKathleen Clark, Christina Geiger, Bren Peters-Min- and promise of the methods of sclence in human progress. 
252-4910; Life Insurance Seabury & Smith 1-800-424-9883, nis, Kristin Westapher; ASSISTANTS Erika Bryant, Sussy Castilla, Jody 

Fenty, Sh~rley Young PR~DUCTION.TV.AFFIC Rankin;AS-M A N A G E R J ~ ~ ~ I ~ ~ ~Other Benefi ts:MS Member Services 1-202-326-6417. 	 INFORMATION FOR CONTRIBUTORS 
SOCIATES Christine Borkowski, Dawn Bruno u KIEUROPE:SAWS MANAGER See pages 147 and 148 of the 7 January ZOOO Issue or access 

FINANCE AND ADVERTISING BUSINESSMANAGER Deborah Rivera- Debbie Cummings; PROMOTIONSCOORDINATOR Richard Walters SALES wsciencemag.orgimisdcon-1nfo.shtmL
Wienhold; SENIORANALYST Randy Yi, FINANCIAL ANALYST Lisa Donovan EXECUTIVESabine Lenud; ASSISTANTElisabeth Py: (44) 1223-326500, 

DEPUNEDITORS: Phil~p H.Abelson (EngineeringandAppliedSc~ences);John I Brauman (PhysicaISciencesJ 

BOARD OF REVIEWING EDITORS 

Frederick W. Alt Dennis W Chol Gary Felsenfeld Tasuku Honjo Susan K. McConnell Suzanne Pfeffer Yosh~noriTokura 
Children's Hospital. Washington Univ. NIDDKD, NIH Kyoto Univ Stanford Univ. Stanford Univ School of Univ. of Tokyo 
Boston 

Edouard Bard 
Univ. d'Aix-Marseille Ill 

Frank S. Bates 
Univ. of Minnesota 

Ray Baughman 
Allied Signal 

Stephen J Benkovic 
Pennsylvania State 
Univ. 

Michael J. Bevan 
Univ of Washington 

Seth 5. Blair 
Univ of Wisconsin 

Mark Boguski 
NCBI, NIH 

Henry R. Bourne 
Univ. o f  California, 
San Francisco 

JamesI.Bull 
Univ. of Texas 

School of Medicine, 
St Louis 

Joanne Chory 
The Salk instrtute 

David Clapham 
Children's Hospital, 
Boston 

Jonathan D. Cohen 
Princeton Unlv 

Dan~elG Colley 
Centers for Disease 
Control 

F Fleming Cr~m 
Univ of Wisconsin 

James E Dahlberg 
Univ of Wisconsin 
Medical School 

Robert Desimone 
NIMH NIH 

Hans Eklund 

Douglas Fearon 
Univ o f  Cambrrdge 

Jeffrey 5. Flier 

Harvard Medical School 

Richard
The Natural Histoiy 
Museum, London 

Harry A. Fozzard 
Univ of Chrcago 

Chris D' Frith 
Unlv College London 

James Cimzewski 
IBM Research, Ruschlrkon. 
Swjtzerland 

Jack F. Creenblatt 
Univ of Toronto 

Phil~p C. Hanawalt 

Stanford Univ. 
Paul Harvey 

Univ of Oxford 

Evelyn L Hu 
Univ o f  California, 
Santa Barbara 

Eric 
The Scripps Res. lnst. 

Hans KendeMichigan State Univ 

Marc Klrschner 
Harvard Medical School 

Elllott Kieff 
Harvard Medical School 

Christian Korner 
Botanisches lnstitut Basel 

~ n n e~rueger 
Stanford Unlv 

Michael LaBarbera 
Untv of Chicago 

Antonlo Lanravecch~a 

Basel lnst for Immunology 
Anthony J. Leggett 

Univ of Illinois, Urbana- 

Raul Madar~aga Medicine 
ko ie  Normale Stuart L Pimm 
Sup6rieure. Paris Columbia Univ 

George M Martln David C. Rubie 
Univ of Washington Universitat Bayreuth 

Diane Mathis Erkki Ruoslahtl 
Harvard Medical School The Burnham institute 

Anthony R. Means Ronald H. Schwartz 
Duke Univ Medical Center N~AID. NIH 

DouglasA Melton 
Harvard Univ 

Terrence J Selnowsk~ 
The Salk institute 

Andrew Murray 
Univ of California, San z:tst 
Francisco 

El~zabethC Nabel Susan Solomon 

NHLBI, NIH Nattonal Oceanrc and 

Sh~gekazu Nagata 
Atmosphenc Adm. 

Osaka Univ, MedicalSchwi Chr~stopher R. Somewille 

u0ger ~ i ~ ~ l l  Carnegie Institute of 

univofCalifornia,washington, Stanford 
Francisco Will J. Stewart 

Joan S Valentine 
Univ. o f  California, Los 
Angeles 

M~chlelvan der Kl~s 
Astronomical lnst of 
Amsterdam 

Derek van der Kooy 
Univ of Toronto 

Bert Vogelste~n 
johns Hopkins 

Arthur We~ss 
Univ o f  Cabfornia, San 
Francisco 

Zena Werb 
Univ of California. San 
Francisco 

George M Wh~tes~des 
Harvard Unrv. 

ian A.Wllson 
The Scripps Res, lnst. 

Martin Zatz 
NIMH, NIH 

Staffan Normark Marconl Caswell, 

Joseph A. Burns Agricultural Sciences Imperial College at Norman L. Letvin Swedish Institute for Max-Planck-Institute 
Cornell Univ, Gerhard Ertl Silwood Park Beth Israel Deaconess Cliff for Psychiatry. Munich 

at Austin Swedish Unrv of Michael P. Hassell Champaign 	 Towcester Walter Zieglgansberger 

Infectious Disease Control Tabin 

Kathryn Calame Fritl-Haber-lnstltut, Berlin Martin Heimann Medical Center, Boston parrine[lo Haward Medical School Maria Zuber 
Columbia Univ College of Paul G. Falkowski Max-Planck-Institute for Richard Losick Max-Planck-lnst. for Solid TomOyukiTakahashi Massachusetts 
Physicians and Surgeons Rutgers Univ. Biogeochemistry, Jena Haward Unlv. State Research, Stuttgart UniV Of Tokyo lnst. of Technology 

10 MARCH 2000 VOL 287 SCIENCE www.sciencemag.org 

mailto:(science@science-int.co.uk)
mailto:science-editors@aaas.org
mailto:science-reviews@aaas.org
mailto:bookrevs@aaas.org
mailto:asca@os.gulf.or.jp


ChemdexTM-Your One-Stop Shop for Life Science Supplies 
The hours you spend ordering lab supplies cut into your day, distracting you from your research. 
You have more important things to do than search through dozens of catalogs for the product you 
need or track the status of your order. 

Chemdex offers a faster, easier way to order lab supplies with an online marketplace that contains 
hundreds of thousands of products from the suppliers you know and trust. When you buy 
through Chemdex, you get: 

=- An expanding database of reagents, instruments and equipment 
> One, simple electronic order form that can be used for multiple suppliers 
> A fast, easy-to-use search engine 
> A "personal favorites" page for quick and easy re-ordering 
> Rapid, real-time order tracking 
> World-class customer service and support 

Make Chemdex your one-stop shop for laboratory supplies. Go to www.chemdex.com. 
You'll spend less time placing orders, and more time focusing on science. 

O 2000 Ventro Corporation. Chemdex 1s a registered trademark of Ventro Corporation 
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High Purity - sufficient for 
automated fluorescent and 
manual sequencing. 
Consistent Results - up to 6 pg 
of plasmid per ml. 
Fast - up to 24 preps per hour. 
Quality - time and time again. 

Easy Operation - begin prep 
with direct loading of bacteria 
culture - with no centrifugation 
step, you save time. 

1-800-466-7949 k ' t L t A I 4 L ' H  

11339 SorrentoValley Rd Sun Diego, C A  92121 Phone: (619) 452-2603 Fax (619) 452-6753 
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STATlSTlCA (automatically configures itself for Windows 95/98/2000) 1.4complete data 
analysis system with thousands of graphs integrated with all procedures IDDE, OLE clienvserver, 
customizable AutoTask toolbars IThe largest selection of statistics and graphs in a single system; 
comprehensive implementations of: ~xploratory techniques; multi-way tableshanners; nonpara- 
metrics; distribution fining; regression; general nonlinear estimation; logivprobit; general ANCO- 
VA/MANCOVA;GLM and Generalized LM; partial least squares analysis; variance components; dis- 
criminant; log-linear; correspondence; cluster, confirmatory/exploratoq factor analysis; multidi- 
mensional s h g ;  classificarion trees; canonical correlation; item analysis/reliabiliy; survival analy- 
sis; t i e  series modehglforecasting; structural equation modeling, Monte Carlo simulations; and 
much more IOn-line comprehensive introductions/overvie~~s,over 3 hours of multimedia step-by- 
step examples 1 Stats Advisor expert system IWorkbooks with ,4utoOpen documents 1 Extensive 
data management facilities (fast spreadsheet of u h t e d  capacity with formulas, Drag-and-Drop, 
AutoFiU, Auto-Recalculate, split-screenhiable-speed scrolling, advanced Clipboard support, DDE 
links, hot links to graphs, relational merge, dataveri6cationicleaning)IPolverful STATISTIC4 E4SIC 
language (professional development environment) with matrix operations, full graphics support, 
and interface to external programs IBatch command language, editable macros, "turn-kef' 
automation IOpen Architecture: custom-designed procedures can be added to toolbars 1 All out-
put displayed in Scrollsheets'" (customizable, presentation-quality tables with instant ZD/3D/multi- 
ple graphs) or word processor-style (unlimited) editor with text and graphs 1Extremely large analy- 
sis designs (e.g., correlations up to 32,00Ox32,000) IMegaile Manager with up to 32,000 variables 
(8 Mb) per record IUnlimited 6le size; extended/quadruple precision; unmatched speed 1 
E~changes datal~dphs with other applications via DDE, OLE, or extensive file import/expon facili- 
ties (including ODBC access to virtually all databases and mainframe files) = InternetiHTML support 
IHundreds of types of graphs IFacilities to custom-design new graph types and add them to menus 
or toolban =Advanced drawing tools (e.g., editing of complex objects in 32x zoom mode), com- 
pound (nested) OLE documents, Multiple-Graph AutoLaput Wizard, page layout control; 
unmatched speed of graph redraw IInteractive rotation, perspective and cross-sections of 3D dis- 
plays = Large selection of tools for graphical exploration: animated brushing, fittinglsmoothing. 
spectral planes, projections, layered compressions = Price $1095 

Quick STATlSTlCA IA subset of STATISTIC4; a selection of b d c  statistics and the full 
graphics capabilities of STATISTIC4 1 Price $495 

STATlSTlCA Neural Networks (interfaces uith but does not require STATISTI- 
CA)I ' h e  most comprehensive and user friendly neural nehvorks application on the market 1 
Unique Intelligent Problem Solver (IPS) network wizard IEndless array of statistics, charting 
options, nehvork architectures and training algorithms 1 Price $795 

STATlSTlCA Power Analysis (interfaces uith but does not require SMTISTIC4) 
IA comprehensive, extremely precise, and user-fnendly research tool for analyzing all aspects of 
statistical power and sample size calculation 1 Price $495 

STATlSTlCA IndustrialISPC Solutions 1 A comprehensive selection of the 
most flexible, customizable tools for quahy control and improvement applications ([SO 90001, sin- 
gle-user and enterprise, including extensive implementations ok IQuality Control Charts 
Price $695 IProcess Anabsis* Price $495 IDesign of Experiments* Price $495 
*These add-on products requlre STATISTIU, Quick STATISTIC4, or QC Charts. 

STATlSTlCA/MacintoshIPrice $695 = Quick version also avadable, Price $395 

STATlSTlCA Enterprise Versions: SEWSS (SPC) and 
SENS 1 Data warehouse integration, data mining, extensive groupware functionality 

Overseas prices 25% higher. Domestic s h h  $12; 30-day money back guarantee. 

STA TISTICA has received the highest 
rating in EVERY comparative review of 
statistics software in which it was 

StatSoft GmbH (Hambura. Germanv). oh +49-40-468866-0fax +49-40-468866-77 ~i%S&~dd.(Lw~oR,WK), ph. i44-1234-341226,k+44-1234-34t622 
StatSoft Polska ip. ph +48-12-428-43-00, S W S o k ~ma,France), ph: +33-145-185499,fax*+33-145-185-285z o. 0. (~rakow,*~oland), fax +48-12-428-43-01 
StatSon Taiwan (Taipei, Taiwan R.O.C.), ph +886-2-2346-2576, +886-2-2346-2577 .-Ztt.fScrfLdspsatha.Cfolqo, J a m ,  pb' +8t-+5475.7751. tw+81-3-5475-7752 fax 
StatSon Pacific Pty Ltd. (Melbourne, Australia), ph +613-9521-4833, Sts~l;tefta&[$MwII, Italyh ph: +3W9-8%-4654,fax: +3&049-883-2897fax +613-9521-4268 
StatSoft Scandinavia AB (Uppsala, Sweden), ph +46-16-21-00-45 S?dt$&%tqkm$Sqv$, Korea), ph. +$2-2-783-5875.fa% +82-2-783-5874fax 46-1 8-21-00-48 
Statsoft Benelux (Gron~noen. Netherlands). oh +31-50-526-7310fax +31-50-527-7665 .S t a f W  ~~, P&?rtugs$, ph;+35-121-411-3008,- - - fax: +35-121-411-2580 
StatSoft Brazil ~ t d a .  (sao'baulo, Brazil), ph +55-11-441-4870fax +55-11-4227-4293 S W W t fbS8{-W, Rus*, bax.ph' +7-095-916-8838, uf-095-916-0993 
Statsoft Southern Africa (Pty) Ltd. (Midrand, S. Afr~ca), ph +27-11-254-8450fax +27-11-254-8451 s&WtstWaei fTsf-Ad4, Israel), ~h +97-23-562-7110,fax +97-23-562-3607 
StatSoft Czech Re~ublic S.R.O. (Praque, Czech Republic), ph +42-2-333-250-06 Statson S.E.Asia (Singapore, Singapore), ph: +65-473-2520,fax. +65-473-3020fax +42-2-333-240-05 



EndNote 4 is a brand n e w  version o f  the world's m o s t  popular bibliographic software. 

M o r e  than 250,000 researchers, scholarly wr i ters ,  and students use EndNote  t o  search online 

bibliographic databases, organize the i r  references, and create bibliographies instantly and 

automatically. A n d  now,  w i t h  EndNote  4, researching and wr i t ing is easier rhan ever before! 

~ n d ~ o m  
Bibliographies Made 

Customze your  reference Create one-step b~b l~og raph~es  
dls~lav.C l~ck - so r tcolumn head- n Mc roso f t  W o r d  and , , 
Ings, choose fields t o  vew ,  and WordPerfect w i th  advanced 
prevlew formatted references In b~bliographicdetails (e.g.grouped Visit Our website and download 

- -

hundreds o f  styles. references, text  notes in b~bliogra-
phy, anonymous works).

.Toolbars, drag and drop, and 
contextual menus allow for  easy Includes more  than 400 journal 
navgation and data management. styles (e.g. Science,APA. Cell) 

Search Internet databases such 
as PubMed and BlOSlS f rom 
w i t h ~ nEndNote  and save search 
stl-ategles fo r  later use. 

a FREE demo. www.endnote.com 
Australia New Zealand i r fo@crandon con- au 
Baltic Nations:Russ~a kundservce@prcgrarnpaketet se 
France, info@ritrne corn 
Germany: sales@citewse corn 
Japan: endnote@usaco co.]p 
Scandlnava: kundservce@prograrnpaketet se 
Spain, stsc@ctv.es 
Switzerland: ~ n f o @ s c ~ e n t ~ f ~ c ~ s o l u t ~ o n sch 
UK: sa les@c~tew~se.com 

ResearchSoftc 



isolate proteins. ~ N FTi' huick for PCR 

Order TNT" T7 Q u c k  for PCR and recelv 
one tube of Taq polymerase (Cat.# M1661). 

Offer qood for a limrted time 

DNA represents the next generation of 
transcription/ translation products. This 
new system offers all the.robust qualities 
you've come to expect in Promega's 
translation products, along with 
increased protein yields and simple single 
tube format. Our kit enables you to take 
an aliquot from a PCR reaction with no 
purification or cleanup needed, and use 
it in a coupled T N T ~transcription1 
translation reaction. The system has been 
optimized for high translational levels 
with up to 5 times the yield of our 
standard TNT@systems. 

Fast: Directly from PCR reaction - no 
cleanup necessary 

Yields: Up to 5 times more expressed 
protein 

Convenient: One tube, one pipeting step 

Complete: Reagents including RNasinm 
Ribonuclease Inhibitor are included in 
the Quick Master Mix 

Value: One tube format means no 
leftover reagents 

Promega Corporation 2800 1Vo3ds no im Read M a d i s ~ ~YI 53711-5399 USA ~ e e p h a ~ e608-274-4330 Fax 608-217-2601 Promega 
-2000  P r o m @  Ccr;cral~on 4 R g i t s  P-ser:ed P r n t e d  11USA 01  0 0  
Pr cce  z ? , j  s;ecj- c a ' o n s  s~c,e,:t t c  : h z ' ~ i  !.II~c'pr:. rqc18cfi 93'2A-40.h)8 www-prornega.com 
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Watson and Crick unlocked the secret of DNA in 1953. 

And you're still searching for the correct restriction enzyme? 


Search no more. Because at 

1~ I\ \v.\c~cluest.corn,it's easy 

to find, and order, exactly what 

you need from the supplier you 

want. With a search function 

created specifically for scien- 

tists, choosing from nearly a 

million products has never 

been faster. And features like 

"My Favorites," which makes 

reordering easy, save you 

money through the efficiencies 

of e-commerce. Best of all, 

SciQuest.com offers you 

something money can't buy -

more time to do what you do 

best. See why companies like 

Alltecb, Amersbam Pbarmacia 

Biotecb, PerkinElmer and The 

Dow Chemical Company have 

signed exclusive online agree- 

ments with SciQuest.com 

by visiting the site today -

wrn w.sciquest.com 

Order here. Experiment elsewhere. 
V i c r t  r r : ~  r f l  I V i l d t i t r r ,  h t + o t ? r  4 - 2  I - .  

lrnaqe A false color scannlng tunnel rn~ctograph of a double-stranded DNA molecule taken a t  the  Lawrenra Llvennore Laboratory 
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Thinking Fluorescence? 
Think Cary. 

The newest addition to the field of fluorescence... 
Comes with over fifty years experience! 
Varian's new Cary fluorescence instru-
ment  continues the tradit ion o f  award 
winning optical design and powerful yet 
user-friendly software. The result is a 
high performance fluorometer that  gives 
you maximum product iv i ty.  

FAST: A scan i n  under 3 seconds and 
kinet ics a t  8 0  pointslsec. 

SENSITIVE: Less than  one picomolar 
fluorescein in  a standard cuvette and 
less than  1 0  p M  in  a microcel l .  

VERSATILE: Your choice of  fluorescence, 
phosphorescence, chemiluminescence 
or bioluminescence collection modes. 
And you can scan and do kinetics in 
a l l  modes. 

EASY TO USE: Full Windows 98/NTa 
feature support. Appl icat ions f rom 
Prescan t o  report generat ion and 
everything in  between. 

COST EFFECTIVE: Only 500  pL i n  a 
standard cuvette and ten t imes less 
in  a microcell. Lamps last fo r  years! 

*VALIDATION: Finally i n  fluorescence. 
The capabi l i ty t o  KNOW t h a t  you get 
the same answers every day. Complete 
(IQ,OQ & PQ) documentat ion and 
cert i f icat ion. GLP. 

*ACCESSORIES: The widest range in the 
industry. Microplate reader, polarization, 
rapid mixing, Peltier mul t ice l l  holder, 
f iber opt ic  probes and many others. 

Circle No. 40 on Readers' Service Card 
Think ing Fluorescence? Think Varian. 

US 
1.800.926.3000, ext. 5 
Canada 
1.800.387.221 6 
www.varianinc.com 

VARIAN 



I 815-968-0747 for the name of your local distributor. I 

3747 N. Meridian Rd. PO Box 117 Rockford, IL 61105 U.S.A. Tel: 815-968-0747 Fax: 815-968-7316 
Technical Assistance E-mail: TA@piercenet.com Customer Assistance E-mail: CSQpiercenet.com Internet: http://www.piercenet.com 

O Pierce Chemical Company. 2000 a Perb~oSclence Company 
Slide-A-Lyzer" and SnakeSk~n"are trademarks of Pierce Chemical Company. 
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IBC's Premier 
4th European Exposition & Symposium 

Accelerating the Selection 
and Validation of 

Winning Compounds 

10th - 12th April 2000 
Convention Centre Basel, Switzerland 

For further informationand to register online 
visit us at www.ibcddt2000.com 

Please send me further details about Drug Discovery 
Technologies 2000 
YES I would like to book a provisional place to attend 
Drug Discovery Technologies 2000 - risk free and 
non-obligatory 
Please send me details about Sponsorship and Exhibition 
opportunities at the conference 

Please photocopy this form for your colleagues 

TITLE: ......................... NAM 

JOB TlTL 

COMPANY NAME 

ADDRESS 

POSTCODE 

TELEPHONE N 

FAX N O  

EMAlL ADDRESS. 

Data Protection: The personal Information shown on this fax, or provided by you, 
will be held on a database and may be shared wlth companies in the lnforma Group 
in the UK and lnternatlonally. Sometimes your details may be obtained from, or made 
available to external companies for marketing purposes. If you do not wlsh your 
detalls to be used for this purpose, please write to IBC DatabaseAdministration Dept, 
IBC UK Conferences Ltd, Enterprise House,45 Statlon Approach, West Byfleet, KT1 4 
6NN. UK. 

FOR BOOKINGS/ENQUIRIES 
call Michelle Bryant: +44 (0) 171 453 2069 
Faxback Hotline: +44 (0) 1 7 1  6 3  1 3 2  14 
IBC UK Conferences, Gilmoora House 
57-6 1 Mortimer Street, London W I N  7RJ 
Email: michelle.bryan~ibcuk.co.uk 
Visit us on the Web: www.ibcddt2000.com 

Make the most of our 

Customer 
Service Staf 

Subscribe 

Renew

I Change 
~ e l g ~ h o n e  
Europe:

I your address +44'10) 1223326500 
USA:Claim missing +I 2oz3266417

back issues 
Fax 

Order Europe: 
additional +44(0)1223326501 

ies USA: 
+I 2028421065 

Email 

I k$fq are here to help you I 

Stansted Offers 25 Years of 
Experience.. .and These Advantages 

Virtually 100%rupture of almost any cell 
or bacteria in a single pass. 

Temperature rise on disruption limited to 
thermodynamicrise - no external energy introduced. 

Disruption is accomplishedby mechanical 
sheer over a pressure gradient. 

Fully reproducibleprocess with ability for scale-up. 

Simple, easily-repairablemechanical construction 
and interchangeable parts. 

Standardpressure to 40,000 PSI -
unlimitedupper end pressure per special design. 

A fullrangeof accessoriesexpandsoperatingversatility 

Lower in cost. 
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an 


MILLIPORE 


pure e-commercew 

It's more than online purchasing. 

It's a 24-hour, conti nually-updated technical resource. 

Millipore's new online store is built for the scientist looking for the 

right purification tool - and how and where lo use i t .  Over 7,000 

products cross-linked to applications technical briefs, 

com pati biity charts and other valuable information. Search by keyword, 

catalog number or a combination of parameters. Buy with a mouse click. 

Already know exactly what you need? Use the Quick Purchase shortcut. 

Pay online by purchasing card, credit card or purchase order, with 

secure access to high-volume contract or GSA pricing. Check it all out 

- including our online demo -at 

*Busness ilccount regmstrataon requmred for multiple payment optons and ony h g h  volume controct piacng Currently ovaaiable an US and Canoda only 
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The demand for  innovative system solutions in  l i fe sciences IS growlng all the t ime. Leica can  provide you w i th  j us t the
" 
C
m 
-
S solution you need. So w h y  not  benef l t f rom the experience of an international technology group? Sales organizations In 
m =2 

m 
m over 20 countries guarantee optimum support and service. Leica offers a wide range of products for  l l fe sc lence appli-
mm 

cations t o  suit al l  requirements f rom routine to  research. 

%. 

Leica Microsystems Holdings GmbH Phone t 4 9  (0) 64 41 29 - 0 

Ernst-Leitz-StraRe Fax t 4 9  (0) 64 41 22 - 25 99 

0-35530 Wetz lar  (Germany) www. le ica.com 
C i r c l e  No.8 on R e a d e r s '  S e r v i c e  Card 



. . .  
..>'<.. Agilent Technologies 
. *****. . lnrovat~ng the HP Way 

Agilent Technologies is a subsidiary of Hewlett-Packard Company, www.agilent,com 
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Remember when it took hours plates. Deposits on a variety of enclosure. Provides user-friendly, line of tools designed to meet 
to spot your samples on 100 slides? substrates. Comes in a humidity GUI software for fast setup of the special needs of researchers. 
Now you can do it in 20 minutes. controlled, HEPA-filtered custom protocols. Even saves So choose the microarrayer 

All you need is OmniGriC- you more time with accessories that's spot-on for precision and 
the high-throughput, multi-axis such as GeneMachinese' dual- speed. Call 650-508-1634 today. 
microarrayer that makes gene capacity hybridization chambers, Or visit our web site at 
expression profiling, target iden- HybChambers: www.genemachines.com. 
tification, SNP mapping and OmniGrid is another devel- 
genotyping easier than ever. opment h m  our ongoing coopera-

This productivity champ tion with research labs around the 
takes standard 96- or 384- well world. And part of the Genesuite" 
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The Art of Technology 

As a leading genomic services provider, we push the edge. 


As a leading instrument manufacturer, we are inspired by this to 


create technologies that are a step ahead. 


Our Primus thermal cyclers use our exclusive chemically-actuated 


high-pressure lid. This totally eliminates evaporation, and only MWG 


thermal cyclers have it. It is part of a unique combination of 


qualities that gives the Primus line phenomenal performance. 


We manufacture a Full line of biotechnology instruments 


that redefine the state of the art. 


Find out more about the art of tschnology 

at www.mwg-blotech.com 


GERMANY Tel: 49 (0)80 92182 89 0 .Fax: 49 (01809212 10 84 .E-mail: info@mwgdna.com US Tel: 1-336-812-9995 .Toll-Free: 1-877-694-2832 - Fax: 1-336-812-9983 


E-mail: info@rnwgbiotech.com SWITZERLAND Tel: 41 (016114 16 06 16 - Fax: 41 (016114 16 06 19 - E-mail: mwgbiotech@magnetch FRANCETel: 33 (1169 59 20 50 


Fax: 33 (1)69 59 20 55 - E-mail: info@mwg-biotech.fr UK Tel: 44 (0)19 08124 77 00 * Fax: 44 (0)19 08/24 77 24 * E-mail: info@mwg.co.uk 

ITALY Tel: 39 0 55 4289 161 - Fax: 39 0 55 4289 169 .E-mail: info@mwg-biotech.it 


~/,Doo 3711/1lG GirniteA L'Jition A t t i s t s  Se t ies  7 b  
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wwwemetazoaecom > my Protocol > my Labs > Protocol > meta 
Notebook Library Meetings 
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B a s i c  

e  n  z y m e s  

f r ol m  t h e  

C 0 m P a n Y  

t h a t  

The basic elements of your research - modifying enzymes, ultrapure biochemicals and 
reagents - have always been the basics of our business. So while many companies are 
pursuing multiple technologies, we are continuing to concentrate on one goal - to supply 
you with consistently pure, superior quality enzymes, biochemicals and convenience 
reagents. USB also gives you a level of service that is becoming rare in this business. Our 
customer service and technical support representatives know our products and your needs. 
Superior products. Superb service. Just two of the reasons why more researchers and large- 
scale manufacturers are turning to USB. To learn more, visit us at www.usbweb.com. Or call 
1.800.321.9322. USB. When you start with better raw materials, you finish with better results. 

For your authorzed USB dstr~butor outsde the Unted States, contact your local Amersham Pharrnaca B~otech offlce 
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USB Corporation 
261 11 Miles Road 
Cleveland, OH 441 28 
1.800.321.9322 
www,usbweb.com 

Rediscover the chemistry'" 

http:www.usbweb.com




Tevolution 


Life science researchers, unite! A 
A breakthrough in life science procurement is near. We're talking about an q~BIall-new business-to-business e-commerce solution. One developed in  alliance 
with the National Institutes of Health to  meet your specific supplies and equipment 
needs. One that  uses all the power of the Internet t o  save you t ime and money. 
The revolution is BioSpace.com Supplies. Log on now to  learn more. Smar t e r  Decisions Faster. 

N E W S  J O B S ~ S T O C K S ~ E V E N T S ~ C O M M U N I T I E S ~ R E S O U R C E S  
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