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Mamtered the Art of Change. 

New MultiPROBEa VersaTipTv technology automatically adapts 
pipetting tips to your assay procedures. Disposable tips, fixed 
washable tips, or both? Microliter or milliliter volumes? Liquid 
level sensing of ionic or nonionic solutions? Different disposable 
tip sizes and types? With MultiPROBE, you get it all in one 
system. 

The new VersaTip automatically changes from fixed, washable tips 
to a variety of disposable tip sizes or types - within the same 
protocol and without any user-intervention. Now you can minimize 
consumable costs by using washable tips whenever possible, and at 
the same time optimize performance by automatically switching 
from small volume to larger volume disposable tips. In other 
words, MultiPROBE with VersaTip adapts to your application, 
instead of your having to adapt the application to it. 

Drug Discovery Work 
For drug discov&y work, VersaTip will sense small sample 
volumes in microplates, and handle both ionic and nonionic 
solutions such as DMSO. With four- and eight-tip MultiPROBE 
systems, you can stop wasting precious compounds for all 
solubilization, distribution, and screening applications. 

Molecular Biology 
For molecular biology applications, VersaTip can automatically 
pick up micro tips to handle very small volumes, switch to larger 

tips when required, or use washable fixed tips whenever possible. 
Ultra-sensitive liquid level sensing tips further eliminate any risk 
for DNA cross-contamination. 

Clinical Testing 
For clinical testing, VersaTip will automatically adapt to the carry- 
over requirements of your assays. Four-tip systems with Varispan 

can switch from 
disposable to washable 
tips, and transfer 

I 
samples from any size 
test tube or vial, to 
microplates or other 
labware - all without 
user intervention. 
Combine this versatility 

seconds, and you have the most efficient robotic liquid handler 
your lab can own. 

Now, there's no need to compromise. Demand the 
MultiPROBE with VersaTip - the first robotic liquid handler 
that adapts to your assays. 
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Filling in the 
band gap 

Materials that can totally re- 
flect electromagnetic radiation 
propagating in any direction for 
specific frequency bands, so- 
called photonic band-gap struc- 
tures (PBGs), have potential 
applications in the fabrication 
of perfect mirrors, optical wave 
guides, and lasers. The current 

3 a l l e n g e  is the fabrication of 
three-dimensional PBGs with 
band gaps in the infrared and 
visible range. Wanke et d. (p. 
1284) show that laser-induced 
direct-write deposition from 
the gas phase allows construc- 
tion of periodic structures with 
transmission minima in the in- 
frared. Dopants or defects can 
be introduced easily, and struc- 
tures can be grown around ex- 
isting devices. 

Methane chemistry (I) 
Several routes for converting 
methane to higher hydrocar- 
bons have been proposed that 
involve oxidation, a route 
that competes with total oxi- 
dation to CO and COz. A low- 
temperature route (400" to 
600°C) for incorporating meth- 
ane into higher hydrocarbons 
makes use of alkenes or higher 
alkanes as coreactants is de- 
scribed by Choudhary et al. (p. 
1286). An H-galloaluminosil- 
icate zeolite catalyst was used 
to help facilitate hydrogen- 
transfer reactions. 

Methane chemistry (11) 
The giant outer planets, Uranus 
and Neptune, have a middle 
icy layer composed of methane, 
ammonia, and water, stable at 
high pressures (20 to 300 giga- 
pascals) and high temperatures 
(2000 to 6000 kelvin). These 

edited by PHIL SZUROMI 
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Siberian outpost 
Artifacts were discovered at the Diring Yuriakh archaeological site 
in northeast Asia in 1982, yet their age has been difficult to deter- 
mine because of lack of suitable material for dating; estimates have 
varied from 15,000 years to more than several million years ago. 
This site may mark the early migration of peoples into northeast 
Asia, an expansion that eventually led to migration into North 
America. Waters et al. (p. 1281; see the news story by Holden, p. 
1268) show that the artifacts are associated with windblown de- 
posits and were thus able to date the deposits and bounding strata 
using thermoluminescence to more than 260,000 years ago. 

extreme conditions are difficult 
to reproduce in the laboratory 
but were simulated in molecu- 
lar dynamics calculations by 
Ancilotto et al. (p. 1288; see 
the Perspective by Hubbard, p. 
1279). They found that meth- 
ane will form more complex hy- 
drocarbons, such as ethane, be- 
fore it dissociates into hydrogen 
and carbon (precipitated as dia- 
mond). This additional mecha- 
nism for producing ethane may 
help explain the estimated 
overabundance of ethane on 
Neptune's surface if convection 
carries this ethane from the in- 
terior to the surface. 

Volcanic boom 
A n  explosive volcanic erup- 
tion results when gas bubbles 
form in a magma chamber and 
conduit and rapidly expand as 
pressure drops. Obtaining ac- 
curate measurements of this 
process has been difficult but is 
a key test for models and theory 
and inferring the size of erup- 
tions in remote areas. Mor- 
rissey and Chouet (p. 1290; 
see the cover and also the 
Perspective by Vergniolle, p. 
1278) show that gas concen- 
trations in the magma and 
burst pressures can be inferred 
from remote measurements of 
the atmospheric shock waves 
produced by the eruption. 

In the know 
Reasoning our way through a 
new situation where we learn 
through experience, such as a 
complex game or puzzle, re- 
quires us to develop strategies 
for winning. Bechara et d. (p. 
1293; see the news story by 
Vogel, p. 1269) found that nor- 
mal individuals, when learning 
a gambling task, were using ef- 
fective strategies (winning mon- 
ey) before they were con- 
sciously aware of it. Well before 
they verbally reported a strategy 
(knowing which deck to pick 
cards from), they had sweated 
(showed a skin conductance 
response, or SCR) before mak- 
ing a high-risk move in the 
game. Patients who had suffered 
prefrontal cortex damage and 
who suffered from decision- 
making defects did not develop 
anticipatory SCRs, even when 
they knew consciously that 
they were making risky choices. 

Heart in the 
right place - -  

On the outside, vertebrates ex- 
hibit bilateral symmetry, but on 
the inside some organs, like the 
heart, must develop asymmetri- 
cally-thus the tube in embryos 
that becomes the heart loops 
around to the right. Before such 
looping occurs, signaling mol- 
ecules, such as Nodal, a mem- 

ber of the transforming growth 
factor-p family, are expressed 
on only one side of the embryo. 
Isaac et d. (p. 1301; see the Per- 
spective by Robertson, p. 1280) 
show that in the chick embryo, 
cSnR, a member of the Snail 

zinc finger proteins, is expressed 
opposite of Nodal (on the right 
side). Interruption of its expres- 
sion randomized heart develop- 
ment, indicating that it oper- 
ates downstream of these other 
signals. 

Proteolysis and cell 
division 

Recent evidence indicates that 
regulated proteolysis is a key 
mechanism by which cellular 
processes are controlled. A 
complex of proteins that medi- 
ates such controlled destruction 
is known as the anaphase-pro- 
moting complex (APC) for its 
role in regulating the exit of 
cells from mitosis. However, 
few of the key targets of the 
APC are known. Juang et d. (p. 
13 11) report that one such tar- 
get is the protein Asel, a mi- 
crotubule-binding protein that 
is a component of the mitotic 
spindle. Degradation of Asel is 
apparently necessary for normal 
assembly and disassembly of 
the spindle. The results indicate 
that, like phosphorylation me- 
diated by the cyclin-dependent 
kinases, proteolysis mediated 
by the APC is a critical regula- 
tory mechanism for, multiple 
steps in the cell division cycle. 

ttp://www.sciencemag.org SCIENCE VOL. 275 28 FEBRUARY 199 



x 649, Marietta, OH 45750 
1-614-373-4763 Fax: 1-614-373-6770 

and Canada 1-800-848-3080 
ational DistributorsWorldwide 

An IS0 9001 Company 
URL: http://www.forma.com 

a Laboratory Products Group 

efrcleNa20onReaders'sensceCslrd 



fuuiaes@censeadj : 1. the result of multi-color 

fluorescent imaging using FMBIO 11. 2. four-color 

fluorescent imaging. 

ap*pkacaathns n : • Mutation ~ e t e e b a  i 
Genotyping Differential Display Agarox C&k ? 

SDS PAGE * Southems Westerns * MicroweUim : 

adwan. tages n : Sensitive High Resolutim : 
".?' ; 

High Throughput Reliable Robust EasyToUsg" 

* Wide Dye Capability Large ScanArea 

in.forema@tionn :an the WBIO II fluorescent 1 
imaging system, call 1-800-624-6176. I 

QUALITY SOFWARE SOLUTIONS. I 

Circle No. 36on Readers' Service Card 



- - -

C E L L S  F O R  C L I N I C A L  A N D  D I A G N O S T I C  U S E  a S E R U M - F R E  

-
r 
! 

M E D I A  

Leading suppler-
CeIkfor YimIogy 

DualitySystem 
ISO-§m lwmd 

'MPfbdMy 

2 
-I 
m 
C) 
m 
r 
r 
V) 
4 
M 
4 
m 
3 
V) 

m 
2 
0 
0 
-I 
I 
m 
r 
B 
r 
a 
m 
r 
r 
V1 
4 
V1 
-I 
m 
'$ 

----- -- -

C T l V E  C E L L S  M A M M A R Y  C E L L  S Y S  I ~ M S  

CloneticshgmatbnandBioWhWcer, ,lnc.havejoined forces. We are nowtheworld's largest providerof 
Cellsfor Resaw&, ClinicalandDiagnosticUse. Contactyour knowledgeable 

aod4Bio-e~ representativesowe can meetyour CellCutlureneeds. 



MEMBERSHIPICIRCULATION 
DeputyDirector: MarleneZendell 
MemberSenrlces:MaryCuny, Supervisor; PatButler, 
Laurie Baker, Yvette Carter, Jonathan Keeier, Repre-
sentatives 
Marketing: DeeValencia, Manager;Jane Pennington, 
EuropeManager; HilatyBaar,Assistant Menager;Lauri 
Sirois, Coordinator 
R m r c h :  Renuka Chander, Manager 
Business and Finance: Robert Smariga, Manager, 
Kimberly Parker, M i n a t o r  
Computer Speclaii* Charles Munson 

ADVERTISING AND FINANCE 
Advertising SPkrManager: Susan A. Meredith 
RecruitmentAdvertisingManager:Janis Crowley 
Business Manager:DeborahRivera-Wienhold 
Finance: Randy Yi, Senior Analyst, Connie Dang. Fi-
nancial Analyst 
Marketing: John Meyers, Manager; Allison Pritchard. 
Associate 
ElectronkMedkDavidGillikin,Manager;MarkCroatti, 
Crystal Young, Production Associates 
ProductAdvertising: CarolMaddox. TrafficManager; 
Natalie Britt. Sales Associate 
Product Advertising Seks: East Cosst/E.Canada: 
Richard Teeling. 201-904-9774. FAX 201-904-9701 
Midwest/Southeast: E l i Mosko, 773-665-1150. 
FAX 773-665-2129 Wesl  Coastm. Canada: Neil 
Boyian. 415-673-9265. FAX 415-673-9267 UK, Scan-
dinavia,France.Italy,Belgium,-Andrew 
Davies,(44)1-457-871-073, FAX (44)1-457-877-344 
Oam\anyi'Swk&nd/Austria: Tracey Peers. (44) 1-
260-297-530,FAX (44)1-260-271-022 Jepan: Mashy 
Yoshikawa (81)3-3235-5961,FAX (81)3-3235-5852 
RecruitmentAdvertising:Teni Seiter M i ,  Salesand 
Production OperationsManager; Celeste Miller, Sales 
Supe~~sor;Eric Banks. Troy Benitez, Bren Peters-
Minnis, Bethany Ritchey. Sales; Debbie Cummings. 
European Sales Manager; Wendy Green, Production 
Associate; Nicole Robinson,Advertising Assistant 
RecruitmentAdvertising Sales: US: CelesteMiller, 
202-326-6543,FAX 202-289-6742 Europe: Debbie 
Cummings, (44) 1223-302067,FAX (44)1223-576208 

AustraiialNew Zeaiand: Keith Sandell, (61) 02-
922-2977, FAX (61) 02-922-1100 Japan: Mashy 
Yoshikawa, (81)3-3235-5961,FAX (81)3-3235-5852 
Assistantto Associate Publisher: Nancy Hicks 
Permissions: Lincoln Richrnan 
Send materialsto Science Advertising, 1200 New York 
Avenue, NW, Washington, DC 20005. 

SCIENCE EDITORIAL BOARD 
Charles J. Amtzen John J. Hopfield 
DavidBaltimore F. Clark Howell 
J. Michael Bishop Paul A. Marks 
W i l l i  F. Brinkman Yasutomi Nishiuuka 
E. Margaret Burbidge Helen M. Ranney 
Pierre-Gillesde Gennes Bengt Samuelsson 
Joseph L. Goldstein Robert M. Solow 
Mary L. Good EdwardC. Stone 
Hany 6. Gray James D. Watson 

Richard N. Zare 

tationandUscussionof irn~ortantissuesrelatedto tha advancarrentd 
sdenca, mduc#ngthe presentation of mnofilyor &ng points of 
view, ratherthanby Wshinp only matwiaionwhich aansensushas 
beenreached. kc&ingly, ad& p b l iinS&ma-indu&ng 
e 6 m r i a b . n e w s a n d c o m r n m t . a n d b o o k ~ s i Q n e d a n d ~  
the indMdualviewsdtheaulhorsandnotM a lmintsofviewabted 
by meAAAS orme insUMloll~with which theabhors am affiliated. 

The Am- Association for theAdvancement of Science was 
foundedin 1848and incopmtedin 1874. Its&+actives areto further 
the work of scientists, to facilitate -ration amow them, to foster 
scientific freedom and responslbilily, to improve the-effeclivewss of 
sciena, in tha promotion of human&fare. to advance education in 
science, andto increasapublicunderstandngand appreciationofthe 
importanceandpromiseofthemethodsofsdence inhumanprogress. 

INFORMATION RESOURCES 

SUBSCRIPTIONSERMCES 
* d l ~ d ~ , ~ ~ , n e w ~ ~ 
~andprrymentquesakns ,~contadAAAS 
at Danbury, CT:800-731439 or Washington, DC: 
ZO2-I 7,FAX202-642-l W. adbesses: 
9AAS.P.O. BOK1811,Dmhfy.CT 08813 aAAAS 
IAembetswiCe, 1 2 0 0 N e w Y a r k A ~ , N W ,wash-
n@n, DC 20005 = other M A S  Programs: 202-
m-6400 

I REPRBTrS& PERMI-
m:w w n g ,  800-407-9191; Come-
ions,202-326401 * Permlrrkr#:202-7074, 
'AX 202-882-0816 

IMERMErADDRESSEs 
~ ~ ~ a a a s . o r g(forgeneral editoriel que-
W); ---.erg Ifor fews rn);
%ielw-- (for letters to tb -1; 
----.erg(far w manuscrip
wlews); sha@&melnt.co.uk (fortheEurope
m);mmbd@@aaas.w(famemberssnrlces); 
---.om (for --
iad advenkaments); sdena--.arg 
forproduGZ-1 

IMWRYATKMFOR CONTRlBUTORS 
See pages 98-99 of the 3 January 1997 issue or 

FrederickW. Alt 
C h i i s  Hospital, Boslm 

Don LAnderson 
C a h i a  lnstitute of 
Techndogy

MichaelAshburner 
Univ. of Cam* 

StephenJ. Benkovic 
Pems)4vania State Univ. 

Alan Bernstein 
MountSinaiHospital, 
Toronto 

Seth Blair 
Univ. of W m n ,  
Madison 

David E. Bloom 
HawardInstitutefor 
lntematkmlD e v e m n t  

Piet Borst 
The Nethe&& Cancer 
InsliMe 

Henry R. Bourne 
Univ. of Califomia, San 
Francisco 

MichaelS. Brown 
Univ. of Texas South-
westernMedicalCenter 

JamesJ. Bull 
Univ. of TexasatAustin 

KathrynCalame 
ColumbiaUniv. Collage of 
P h w n s  8 Surgeons 

DennisW. Choi 
Washington Univ. M 
of M n e ,  St. Louis 

DavidClapham 
Mayo Foundation 

Adrienne E. Clarke 
Univ. of Melbourne, 
Pa1k14ille 

John M. Coffin 
Tufts Univ. Schodof 
Medicine 

F. FlemingCrim 
U n h f  Wisconsin, 
Madison 

PaulJ. Clutzen 
Max-Planck-InsthiliIr 
Chemie 

BOARDOF REV1 
G. Ertl 

Max-Planck-GeseIIschafl 
RichardG. Fairbanks 

Lamont-DohertyEarth 
Observatory 

Robert E. Fay 
U.S. Bureauof the Census 

DouglasT. Fearon 
Univ. of Cambridge 

Harry A. Fozzard 
The Univ. of Chicap 

Roger I.M. Glass 
Cen te rskKhseasem 

Stephen P. Goff 
Columbia Univ. Collage of 
Physicians8 Surgeons 

Peter N. Goodfelbw 
SmMCIineBeecham, UK 

Peter Gwss 
Max Plancklnstituteof 
BiophyshI Chem'stry 

PhilipC. Hanawal 
StanhmiUniv. 

Paul Harvey 
Univ. of Oxford 

M. P. Hassell 
ImpetfaICollegeat 
SihnoodPa* 

Nobutaka Hirokawa 
Univ. of Tokyo 

Tomas H M e l  
Karolinska InstiMet 

Tasuku Honjo 
KptoUniv. 

Susan D. lversen 
Univ. of Oxford 

Eric F. Johnson 
The SciippsResearch 
InsMute 

Hans Kende 
MichiganState Univ. 

Elliott Kieff 
HawardUniv. 

Jeffrey T. Kiehl 
NationalCenterfor Abnos-
pheric Research, Boulder 

Judith Kimble 
Univ. of Wisconsin,. .  . 

James E. Dahlberg Madison 
Univ. of W m s i n  Medical Stephen M. KmlYn 
Schod, Madism HawardUniv. 

Robert Desimone MichaelLaBarbera 
NationalInstiMeof Mental The lhdv. of Chic~90 
Health, NIH N i l e  Le Douarin 

PaulT. Englund InsUMd'Embryokgie 
Johns Hopkins Univ. CeIIulaireet Mokulaire 
Schodof-e du CNRS 

;ciencemag.org SCIENCE VOL. 275 28 FE 

access MglJ/mvw.scie~mqq~g/~ience/hame/ 
con-info.shtml. 

EDITORIAL& NEWSCONTACTS 

NorthAmerlcr 
*ddrros:1200 New York Avenue, NW, Washington, 
DC2MX)5 
EditoM:202-326-6501,FAX 202-289-7562 
News: 202-326-6500, FAX 202-371 -9227 
BUrscwP: w,CA: 510-841-1154. FAX 510-
841-6339,SonDiego, CA:619-942-3252,FAX614 
942479 ,  ChICago, IL: 312-360-1227, FAX 312-
380-0537, Bo-, MA: 617-566-7137, FAX 617-
734-8088 

Eumy#
kmdqumkm:14George IV Street, Cambridge,UK 
CB2 1HH; (44)1223-302067,FAX (44)1223-302068 
Parh-: (33)149-29-0941, FAX(33) 
149-29-0400 

Ada 
Jsp.nOfflos: Carl Kay, Esaka-cho %home 11-10, 
Suitadhi, Osaka 564 Japan; (81)6-368-1925, FAX 
(61)6-388-89053scle~maglml.egg.or.jp 
NmrrB m :  (81)3-3335-9925,FAX(81)3-3335-

4898 Chino OWice: Hao Xin, (86)lO-6255-9478; 
scienc@public3.bta.net.cn 

iEWiNG EDITORS 
Harvey F. Lodish Erkki Ruoslahti 

MiteheadInstiMefor The BumhamInstitute, CA 
BbmdicaIResearch GottlriedSchatz 

Richard Losick Biozentrum, Basel 
HawardUniv. Jozef Schell 

ReinhardLGhrmann Max-Planck-InsWf i r  
InsMull i r  Mdekularbiolo- ZuchhrnaforSChun0 
gie undTumotforSChung 
der Philipps-Unim'W 

Ruth Lynden-Bell 
Oueen's Univ., Belfast 

Seth Marder 
Califomla Instituteof 
T d n o m Y  

DianeMathis 
lnstitutde Chimie 
B m , stt.ashlrg 

Susan K. McConnell 
StanfordUniv. 

Anthony R. Means 
Duke Univ. MedicalCenter 

Stanley Meizel 
Univ. of California, &Davis 

DouglasA. Melton 
HawardUniv. 

Shiitada Nakanishi 
KyotoUniv. 

Kim Nabmyth 
Rmlns l ihr leofMdec-
ular Pathology, Vienna 

Roger A. Ni l l  
Univ. of California, San 
Francisco 

StaffanNormark 
Swedish InsMutefor 
lnfectiwsDisease Control 

KiyotakaOkada 
KyotoUniv. 

BertW. O'Malley 
BaylorCollege of Medicine 

Stuart L. Pimm 
The Univ.of Tennessee, 
KnOm7Ie 

Yeshayau Pwker 
Univ. of Washington, 
seaflk 

RalphS. Quatrano 
Univ. of NorthCarolina. 
ChapelHill 

Martin Raff 
Univ. CollegeLondon 

Douglas C. Rees 
Califomla Instituteof 
T d n d w Y  

T. M. Rice 
ETH-Hdn~gei-berg,ZOrM 

DavidC. Rubie 

Ronald H.hhwartz-
NationalInstiMeofAllergy 
andlnfectiws 
NIH 

Terrence J. Sejnowski 
.Salk Institute 

Christopher R. Somerville 
Came@ Instituteof 
Washington 

Thomas A. Steitz 
Yak Univ. 

Michael P. Stryker 
Univ. of Califomia. San 
FramSCD 

Cliff Tabin 
HawardMedicalM 

John Jen Tai 
Academia Sinica, Taiwan 

TomoyukiTakahashi 
Univ. of Tokyo 

MasatobhiTakeichi 
Kyoto Univ. 

KeijiTanaka 
RIKENInsMute 

DavidTilman 
Univ. of b#nmso&, St. Paul 

RobertT. N. Tjian 
Univ. of Calihnnia, 
M e l e y  

YoshinoriTokura 
Unkof  Tokyo 

Derekvan der Kooy 
Univ. of Toronto 

Geerat J. Vermeij 
Univ. of California, Davis 

Bert Vogektein 
JohnsHopknsOnwlogy 
Center 

Arthur Weiss 
Univ. of Califomi'a, San 
Francis00 

RobinA. Weiss 
The Instituteof Cancer 
Research, London 

Zena Werb 
Univ. of California, San 
Francisco 

GeorgeM. Whitesides 
HawardUniv. 

Owen N. Witte 
Univ. of California, Los 
W e s  



Growth 

'i, 

tOM NEW ENQLAND BIOLABS... 

..lE MOST COMPREHENSIVE SET 

ustainableoverf ishing practicesare the 

principalthreatto marine fish populations. 

To learn more aboutthe issuesthatt h rea tenthe 

beauty, diversity and productivityof coastal  

h a b i t s  around the globe, see our 1996197catalog.] 

OF PHOSPHO-SPECIFICANTIBODIES, 

AVAfLABLE INEASYTO USEKIT -1. 

ProteinKinases: 
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TranscriptionFactors: 
laB-a # 9240 
c-Jun # 9260 
CREB #9190 
ATF-2 # 9220 
Stat1 # 9170 
Stat3 X9130 
Elkt X9180 

p70 S6 Kinase g200 *Phmpho-specific and 

GrowthFactor controlantibodiesare also 
available separately. 

TrkA # 9140 
Kinase Assay K i :  
MAPK #W 
SAPKlJNK #MI0  

For more information visit the  NEB w e b  site: or call 1-800-NEB-LABS 
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Are you jumping through hoops II 
just to clone PCR products? I 

proof-readingDNA polym ous procedures. The process is 

Vent? and Pfic may improvethe fidelity of your PCR, but they simple and straightforward.Best of all, 295%of the colonies 
make cloning the PCR product difficult That's will contain an insert compared to <75%with 
because they leave bluntends and most blunt- other procedures. 
end cloning methods are inefficient,resulting 
in high background and a low percentageof C~WPLEIECLONING CONVENIENCE.The 

recombinants. In addition,most methods require Zero Blunt'"PCR Cloning Kit containsevery-

expensiveenzymes and complicated procedures thing you need for cloningVent@or Pfic amplified 

that will have you jumping thmugh hoops! fragments, including the linearized pCP-Blunt 
vector (ready for cloning!). 

'l&EASIERWAY.Now, the Zero BluntmPCR If you're using Tag polymerase, we also offer 
Cloning Kit makes cloningbluntend PCR products TA Cloning@vectors for the easiest and most effi-
easier and more efficient. Zero BluntmCloninguses cient cloning of PCR products with A-overhangs. 
the unique vector, PCP-Blunt. The PCP-Bluntvector 
uses positive selectionvia disruption of a lethalgene so that Bypass the hoops and hurdles of PCR cloning. Use Zero 
only recombinantswill grow. There are no extra steps, no post- BluntmCloningfrom Invitrogen. Contact us to learn more. 

Zero Blunt'"PCR CloningKit 
K270020(20rxns) K270MO (40rws) 

amPuu- l O L L C R l M Y O l l l m  Imamam 
-m 
DeSdelp 12.9351 NV LI ~ 8 0 0 1 8 8 6 7  bway80011370 
TheNetherlands 

HongKmg88623810&24 Smgapo(e654523888 
Fm!& 99031 800 5345 Sweden 020 795389 Israel 02 524 447

t31 (0)594515 175 
a2929783 

France19318005345 SwitzaW 155 1966 0238 1951
+31(0) 594515 312 

*034502601 
Gemrany013081W43 UK08M966193 Japan0356841616 Taman8862381W 

ul tech-mc&nv~bogen n 
Fromall c t b  camtrw., p bcontact anE an heac!qwters at 4 1  (0) 591515 175 

~itclex.15 on Readers' Senrice C -
Telephone: 1-614597-6200 

Fax: 1-619597-6201 

1-800-955-6288 
http://www.invitrogen.com 



Get to the heart of the matter 
with Sigma muscle wroteins. 

MYOSIN 

HEAVY & LIGHTMEROMYf 

MYOSIN REGULATORY LIGHT CHAIN 

-
ma has every protein you ne 

N SUBFRAGMENTS 

F;
{ TUBULIN 

ATP hydrolysis, W2re 

You name it. We have it. Every by technical service from scientistsI 
muscle protein you could want, I who take your research to heart. 

including many you won't find any- I To order, call 1-800-325-3010, 
, . 

Biochemicals and Reagentsfor Life Science Research 

where else. All available at a 

PO. Box 14508,St. Louis,MO 63178 USA 314-71-5750 
http:llmrw.sigma.sial.com 

A Member of the Sigma-Aldrich Family 
0 1997Sip-AldnchCo. S'gma-Md& b d  productsussold exduu+ duough Sia-Aldnch,InrRepductton L&&a wirbour permmion sgma rr 2 &P n d d  ofS~@~~a-Aldnrh6 

314-771-5750collect, or contact IS -

Circle No. 13OR Readers' Swvica Card 

moment's notice. And all supported online at http://www.sigma.sid.com. 



You don't have to be a rocket scientist to recognize the value in a i 
chromatography system that suits your needs and still helps you i 

within budget. That's why our BioLogic systems have just what i 
need for fast, efficient, easy biomolecule purification.And that's i 

........................ 



The first step in accomplishing 

anythi i  is the belief that it can be 

done. We believe there are cures 

for today's "incurable"diseases and 

we're working fast to find t h e n  

At Pharmacia eh Upjohn we share 

this belief with more than 30,000 

colleaguesworldwide. 

Along the way, we're finding 

better treatments for diseases like 

cancer,AIDS, diabetes,Parkinson's, 

growthdisorders and arthritis. 

Believing there is a cure is the first 

step in finding it. By sharingthat 

belief you too canjoin in the 

fight. That's the power of positive 

thinking. That's the power of 

Pharmacia 8 Upjohn. 

C Pharmacia1 PUpjohn 



Save 25% on G 4 181 
Celebrate our 40th anniversary.Get 25% off CALBIOCHEM@G 4 18 sukte powder&id solution prices,.all t h m &  1997. 

suc ed by the book(s)+ 

$6 

,991 

/ 

Get your hands on five new Mail the reader service card now. - biosciences
publications that no life Or, for an immediate response, CALBIOCHMNOVABIOCHEMQ 

scientist should be without. contact us by phone or online. ONCOGENERESEARCHPRODUCTS 

Calb~ochem- Oncogene Research Calbiochern- Calbtochem- Calbiochem- Calbiochem-
Novabiochem Products NovabiochemGmbH, Nwabiochern,Ltd. Nwab~ochem Nouabiochern,Pty 
San Olego, CA USA Cambridge, MA, USA Germany United Kingdom JapanLtd. Australia 
Phone: 800-854-3417 Phone: 800-662-261 6 Phone: (061 96) 63955 Phone: (01 IS) 9430840 Phone: (03) 5443-0281 Phone: 02 93 18 0322 
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Cover more bases. 
Size DNA fragments from 10 

to 2000 base pairs with a 

sinde eel concentration. 

SoaneGel SZ is an economical 

new polymer from Soane 

BioSciences that simplifies 

high-resolution separations. 

There are no complex 

procedures to follow or 

hazardous materials to 

handle. Just microwave and 

pour SoaneGel SZ to get 

Soane 
BioSciences 

outstanding results with 

every run. 

I If you're looking for a faster, 

easier and safer way to size 

PCR products, run with 

SoaneGel and start covering 

more bases. 

For complete information, 

call 1-888-SOANEGL, circle 

our reader service number, 

or visit our web site at 

http://www.soane.com. 

To order SoaneGel SZ, contact 

your Fisher representative at 

1-800-766-7000. 
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TechnbGruwth House provides short-term 
offices for scientists exploring research 

opportunities withinJapan3 scientific 
community-anything from 
investigatingscience, technology and 
industries inJapan to a search for 
coJlaboration partners. 

Located in the heart of Tsukuba 
Science City, home to 50 national and 
ZOCT private research labs, Techno-
Growth Hwse offers ofices equipped 
with Internet-accessible personal 
Computers, fax machines and 
telephones. Living accommodation for 
up to three months is available at very 
moderate rates at a nearby 
governmental Guest House. 

TechnoGrowth House is one way the Agency of 
hcktstrial Science and Technology (AIST),an arm 
afJapan's Ministryof InternationalTrade and 

~ - ,, 

+ - . I&uW, is promoting researchexchangeswith 
- * cmperating countries.AlST also has a Mentor 

Pragfam ;through which governmental 
m m mact as friendly advisors to Techno-
Gmvth Houseusers. 

Fuftkr information and electronic applications 
mri be found on  the Techno-Growth House 
homepage: 

hep:/AMMN*aist.go.jpJTGHhomepage/ 

conmaWWnf Canma (UMj Contact (Canada1 Contatt fAustrafla)
T e a w t h  House Ms. Margaret &mvn Mr. Stuart Wnson Mr. Peter Sophiis 
Tsukuaa Resea& C W - JapmTmofa~l)rR q p m  SeniwAdvisc)r APEC &Asia Seaion 
~ o f ~ ~ ~ c ~' "  , i - o f C m ~ e  I m t ,  ScieMe &Texhnology hternationdScience&~echndogy 
wid Technolagy W e  :f2Ol)483-&3@5 and Pamirng Division PRS) Brarich 

l - I - Q H i ~ i T ~ . M 5 J a p a nfax :PU2)2lS-s3fO DepamnentofForeignARa'ks and Department of IndustryCScience & 
V&X :DR%-53-Q&W f ~ ~ ~ f l :M B r o ~ n18W~.gov lnternationzdT- Tburisrn 
fax :02SUB802 a c e  :(613)9954306 voice 16162136376 
ernail :r@-@@,Jitl&..$o.jp :[613)5r44-1574 fay :616213@388 

mil: email :Peter4ophiosWit.p.i~1 
saJarf.wil~)~extottI6.x400.gc.ca 
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PRODUCTS 6s 
MATERIALS 

1332 

I 

Reaction Database grams, including database, reference, motif, 
ChemPrep is a reaction database on CD- and pattern searches. The major databases 
ROM. It is searchable by substructure, trans- are included with the package, including 
formation, and text. Data is available for GenBank, EMBL, PIR, SWISS-PROT, and 
more than 300,000 reactions. The database Prosite. The package runs on Digital AXP. 
provides researchers with graphical summa- IBM RS/6000, Silicon Graphics, and Sun 
ries of reactions, complete bibliographic and computers. Genetics Computer Group. For 
reaction information, and full author ab- information call 608-231-5200 or circle 
stracts from the world's leading organic chem- 142 on the reader service card. 
istry journals. It will be updated quarterly, 
and index more than 35,000 organic synthe- rn 
ses each year, providing comprehensive in- 
formation on the reactants and products of Apoptotic Cell Detection 
each reaction, including proposed and tested APO-DIRECT and APO-BRDU are new 
bioactivities, amounts and concentrations kits for the detection of apoptotic cells. 
used, and reaction conditions. It requires APO-DIRECT is based on labeling the 3'- 
an IBM-compatible 486-33-Mhz computer, hydroxyl termini of DNA fragments with 
MS-DOS 5.0 or higher, Windows 3.1 or FITC-dUTP in a single step. APO-BRDU is 
higher, 8 MB of random access memory, 4 a two-step procedure in which the 3'-hydroxyl 
MB of free disk space, and a CD-ROM drive. termini are labeled with Br-dUTP and de- 
Institute for Scientific Information. For tected with FITC anti-BrdU. APO-BRDU 
information call 215-386-0100 or circle offers greater sensitivity and more tests than 
140 on the reader service card. other standard apoptotic flow cytometry de- 

tection systems. Annexin V-FITC is an addi- 
tional product used to quantitatively deter- 
mine the percentage of cells undergoing 

Kit Isolates Viable apoptosis. It relies on the property of cells to 
T Cells in Minutes lose membrane asymmetry early in apoptosis, 

The Dynabeads M-450 PanT (CD2) kit pro- which allows the test to identify cells in an 
vides fast, positive selection of pure (>99%), earlier stage of apoptosis than assays based on 
viable (>95%), and phenotypically unaltered DNA fragmentation. PharMingen. For in- 
CD2+ T cells in 20 minutes. Cell samples can formation call 619-812-8800 or circle 143 
be whole blood, bufi coat, or gradient iso- on the reader service card. 
lated mononuclear cells. The cells isolated 
can be used in a variety of assays. Dynal. For W 
information call 800-638-9416 or circle 
141 on the reader service card. Tissue Resistance 

Measurement Chamber 
W Endohm-6 fits 24-well cell culture inserts 

from Falcon (6.25-mm membrane area) and 
Sequence Analysis Software Costar Transwell (6.5-mm area). Culture 

Version 9.0 of the Wisconsin Package is a 
suite of software programs that enables re- 
searchers and genetic engineers to analyze 
DNA and protein sequences as well as query 
genetic databases, either locally or over the 
Internet. Version 9 includes SeqLab, an in- 
teractive multiple sequence editor and proj- 
ect management tool. Among the new fea- 
tures are the ability to manipulate align- 
ments, annotate sequences, integrate non- 
GCG programs, and import sequences from 
other popular file formats (FastA, GenBank, 
GDE). SeqLab provides a friendly interface 
to more than 100 Wisconsin Package pro- 
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cups can be transferred from their wells to 
Endohm chambers for more accurate mem- 
brane resistance measurements than with hand- 
held electrodes. Concentric electrodes with 
large surface areas are situated closely above 
and beneath the membrane, reducing back- 
ground resistance. World Precision Instru- 
ments. For information call 9 4  1-3 7 1 - 1003 
or circle 144 on the reader service card. 

Amplification of cDNA Ends 
The 5' RACE System for Rapid Amplifica- 
tion of cDNA Ends (RACE) allows the user 
to am~lifv rare messages for which little se- 

and operate. Each module contains a local 
selectable digital readout for net point, 
Delta, and actual process data. Bellco Glass. 
For information call 800-257-7043 or 
circle 147 on the reader service card. 

Precast Submarine Gels 
Wide Mini Poly(NAT) gels are intended for 
the analysis of DNA fragments in applica- 
tions that require high resolution and high 
throughput. The gels are produced in two 
formats and in three concentrations, and 
cover the size range from 10 to 20,000 bp. 
Size differences of 1 to 2% can be detected in . , - 

quence information is available and capture the range between 60 and 2000 bp on Wide 
the 5' end information of mRNA. It is a rapid Mini S-50 gels, which have a running ~ a t h  of 
procedure to capture full-length ~ R N A  se- 
quence information using the polymerase 
chain reaction. The products of the reaction 
can be cloned, directly sequenced, used to 
prepare probes, or combined to generate full- 
length cDNA. Life Technologies. For infor- 
mation call 800-828-6686 or circle 145 on 
the reader service card. 

Transfected Cell Selection Kit 
The MACSelect system is for fast and easy 
magnetic isolation of stably and transiently 
transfected cells. A pMACS plasmid encod- 
ing a cell surface marker is cotransfected with 
the plasmid of interest by any standard trans- 
fection method. After a short incubation. 
transfected cells can be enriched to high pu- 
rity using the colloidal MACSelect Micro- 
Beads. The system is compatible with all com- 
monlv used transfection methods and a wide 
range of cells from different species and tis- 
sues. The system allows transfectants to be 
isolated and analyzed from such difficult 
sources as most primary cells. Miltenyi Biotec. 
For information call +49-2204-8306-0 or 
circle 146 on the reader service card. 

Modular Cell Culture System 
A new modular system for complete control 
of cell culture experiments allows cost-con- 
scious biotech professionals to start off small 
and add modules as requirements expand. 
The system provides total environmental 
control from mammalian, insect, and plant 
cell culture to fermentation in one vessel. 
Four major system modules are available for 
controlling temperature, pH, PO*, and foam 
level. The modular system is easy to install 

Newly offered instrumentation, apparatus, and laboratory materials of interest to researchers in all disciplines in I 
academic, industrial, and government organizations are featured in this space. Emphasis is given to purpose, chief 
characteristics, and availability of products and materials. Endorsement by Science or AAAS is M implied. Addi- I 
tional information may be obtained from the manufacturers or suppliers named by circling the appropriate number 
on the Readers' Service Card and placing it in a mailbox. Postage is free. I 

8.7 cm and contain 50 sainple wells. The 
running path is 4.0 cm in S-100 gels. Both S- 
100 and S-50 gels consist of separate 25-well 
sections, which can be run independently 
after cutting off the plastic backing to which 
the gel is covalently linked. Sample loading 
is fast with a 12-channel pipettor. Guest 
Elchrom Scientific. For information call 
(41) 41  741 47 4 8  or circle 148 on the 
reader service card. 

Literature 
A Mechanically Refrgerated Cryogenic Freezer 
Using the Compliant Scroll Compressor for 
Air Phase Storage ofBiologicals at -1 40°C and 
-150°C without Liquid Nitrogen is an illus- 
trated technical report on the Cryostar line 
of storage freezers. Harris Manufacturing. 
For information call 800-22 1-4201 or circle 
149 on the reader service card. 

Software (and Hardware) for Science is a com- 
prehensive catalog of more than 1200 scien- 
tific and technical software and hardware 
products for DOS, Windows, Macintosh, 
and UNIX workstations. SciTech. For in- 
formation call 3 12-486-9191 or circle 150 
on the reader service card. 

http://www.sciencemag.org SCIENCE VOL. 275 28 FEBRUARY 1997 
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The Eclipse E800"with CFIwTMoptics
redefi-nesresearchmicmscOpy. 

Infinity optics took a quantum leap with Nikon's 
revolutionary, new CF160'"technology. Longer working 
distances, higher numerical I 

apertures and the widest 
magnification range and 
documentationfield sizes 
ever achieved through infinity 

ltics give you brilliant images of breathtaking sharpness 
- snd clarity, from ultra-low to the 

highest magnifications. 

stenderd torevery 
--on. 
With Nikon's recent intro-

duction of the Eclipse E800m 
and E800MWmicroscopes, 

you have all the advantagesof infinity
optics without the limitations of 
conventional infinity systems. 
For example, the E800M's 
exclusive 0.5X objective lets you 1 

quickly and easily produce 1:l 
specimen documentationwhile still 
being able to insert a wide variety of 
acawr ies  directly into the optical path. 

You can easily examine even the thickest specimens. 
The E800's expanded parfocal length of 60mm, increaset 
objective diameter and optimum 200mm focal lengthtube 
lens provide you with a working 
distance up to 210pm at the 
maximum numerical aperture of ,-

I 
1.4,aswithourPlanApochromat -
60X oil obje&tve. 

The Eclipse E800 
and E800M offer a full 
range of exclwive 
ergonomic features. 
With the widest base 7 
and arm dimensions in the 7
Industry and a unique T-shape 
configuration, the stand provides 
I incomparablestability so you 

?
can add differentaccessory modules' 
without affecting the eyepieceposition' 

In addition, focus and stage control 
knobs are carefully positioned for easy one-' 
handoperation andovedl gmter comfort. . 

7 
The redefinitioncontinues... 



The new EclipseTE300/#)0"
redefinesinvertedmicmscopy. 

0 

Imagine Nikon's renowned Diaphot inverted for the brightest and widest fields in the industry. The 
microscopes with even greater flexibility, improved newly designed high efficiency epi-fluom- attach-
ergonomics, more stability gibe the unpar- ment, which can hold up to four fitter cubes, utilizes 
alleled performance of CFlso optics. a quick-change linear slider rather than the 
That's exactly what you get in the Eclipse ' slower turret type of most competitive models. 
TE300" andTE200" microscopes. Both 
feature the highest numericalapertures n#--in-fw 
and longest working distances in their cate- t h e m a H f l e x i W e ~ p a &  
gories. Both come with standard 100-watt or 
optional 30-watt illuminators. And, whether 

Start with our basic levelAchromat 

you select the EclipseTE300 with its full 
series, including LWD 
versions for brightfield

complement of features or the economical and phase microscopy.
EclipseTE200,each represents the highest 

magnitude of staWity andfunctionality 
in inverted microscopy. 

Our newly designed ELWD 
Plan Fluors+vith extra long 

brightest,-
working distances and higher 

w i m p s e a  
.rumerlcalapertures-will 
outperform anything on the 

The 60X water-lmmer-
sion PlanApo objective 
and 20X multi-immersion 
objectivefor water or oil 

offer sophisticatedapproaches 
and the built-in, front-mounted to high NA requirements and top 

35mm SW port. The TE2W spherical correction. 
offers a simpler 2-way light path, This extensive multi-imagingcapability and 

so you can choose to send light to flexibility, along with so much more mmfnrtand 
the eyepiece, or to both the eyepiece ease of use, make the 

and side-mountedport. TE3001200 series ideal 
The EclipseTE300 offers a bottom-mounted for everythingfrom tissue 

image port option for the highest light throughput culture to UV fluorescence, 
possible, while the EclipseTE200 Met= an optional in-vimfertilization,high 
100% side port. Both mod- resolutionvideo micmpy,  
sls feature shorter optical patch clamp techniques, 
pathswith less glass, and I 

microphotometry and , 
the ability to accept our confocal laser scanntng .,,, 
exclusive 0.8X side port microscopy. 



Compare the advantages of the Eclipse Series with other infinity microscopes.  

Outstanding Optics CFl60 Others 
Largest magnification range for both observation and documentation. Yes ' No 

Highest numerical apertures and longest working distances for sharper Yes No 
images and thicker specimens. 

60mm infinity objective design for superior performance characteristics. Yes No 

CFI chromatic aberration corrected infinity objectives. Yes No 

Widest viewfield at 1X for maximum specimen viewing area. Yes No 

Plan Fluor objectives with the brightest UV transmission for superior Yes No 
fluorescence. 

60X Plan Fluor 0.85 dry and 60X Plan Apo 0.95 dry. Yes No 

"Fast focus" correction collar design with minimum focus shift for easy use. Yes No 

Superior Epi-Fluorescence Eclipse Others 
4 filter cube linear slider for fastest switching between wavelengths. Yes No 
Front-mounted shutter for maximum ergonomics. Yes No 

CF corrected collector lens for even illumination at all visible wavelengths. Yes No 
Upfront labels with filter cube specifications for easy identification. Yes No 
3 built-in neutral density filters for precise illumination control. Yes No 
UUCE listed fluorescence illuminator for safety assurance. Yes No 

Which Nikon Eclipse is rightfor you?  
Regardless of your research area or what applications you are pursuing, there is an Eclipse 

microscope for your requirements. See for yourself the dramatic advances in optics, modularity and 
ergonomics that Eclipse CF160 offers. Whether you choose the remarkable E800/E800M for advanced 
research, the versatile E600 with its superior epi-fluorescence, the powerful TE300EE200 for inverted 
microscopy applications, or the economical E400 for basic research and clinical examination, there is 
an Eclipse model that's just right for your lab. 

Don't take our word for it. Have one of the highly experienced sales engineers in our national dealer 
network help you choose exactly the right instrument for you. See what a difference Eclipse can make in 
your microscopy. Just call 1-800-52-NIKON,ext. 318, to schedule a demonstration with your local dealer. 

Nikon,  Nikon Reaional Offices: 
Nikon lnc. Northeast: 1300 Walt Whitman Road, Melville, NY 11747 (51 6) 547-8500 

1300 Walt Whitman Road South Atlantic: 6420 Dobbin Road, Suite E, Columbia, MD 21045 (410) 740-7404 
Melville, NY 11747-3064 Midwest: 8120 Lehigh Ave., Suite 103, Morton Grove, IL 60053 (847) 581-9300 

(516) 547-8500 Southwest:1801 Royal Lane, Suite 104, Dallas, TX 75229 (214) 444-0880 
http://www.nikonusa.com West Coast: 19601 Hamilton Ave., Torrance, CA 90502 (310) 516-7124 

#SB3 01997Nikon Inc. 

http://www.nikonusa.com


redefinescomforta d perhmme 

rw 
the 
wit 
nd 

I nomic 

As wlth other Eclipse models, all basic 
controls are located up front to 

liminate uncomfortablewching. 
And the fine focus and stageLconndI<nobsm-

lower and eyepiecesare 
inclinedat the new 25" 
ergonomic standard for the 
most comfortable viewing 
experience ever. A unique 
varlableangletilting-
body tube, with adjustable 
eyetube paeition, will be 
avaihk soon. 

Bm='---, -I-'-micr,,,,I,, I 

Nikon's powerful, new H-Ill camera, or the Advanced auto bracket-
more advanced U-Ill, will give you the best ing andmanualexpowre 
photos ever. And they'll do it faster, easier and systems. 
less expensively, without the long learningcurve Simple macro program-
other cameras require. Among the U-Ill's full mingc8pability. 
complement of features w h i i ,  along with your Dataprhthgon ptwtos. 
photographic data, can be accessed from your The choice is obvious. 
PC are: ISpmd your time 

perfectingyour 
r 

5 exposure metering 
technique withmodes, including2 

scanningtypes. u#er cameras, or
document yourLcDpnrmpt ingw. 

An auto brightview- wrorZr faster, more 
emity,more effee

finder that minimizes tivaq,and at h e r  
the effectof room light costswith Nikon's 
during composition. msww t J 4 l o r H - l l l ~  

L RedefiningInfinity 



The new Eclipse E600'" 

The unprecedented acceptance of the E800 
underscores the enormous benefits of CFlso 

technology. For those who 
don't require the advanced 
features of the Eclipse 
EBOO, but want maximum 
flexibility in configuring a 

A rnicroscqm that grows as your 
needs grow, 

Start with the Eclipse E600 ma- 
body, which establishes a - 
new standard for A 

ergonomics and 
mechanicaVtherrnal 
stability. Next, choose 
from over 60 new CFlso 
objectives, including Plan 7 
Apoehromats, Plan Fluors, 
Plan Achromats and super Flat 7 Field Achromats, as well as 
specialty objectives, such as ' 
water immersion or the only I X  
objective available in the industry. 
- Then add the options you need, 7 

I 
most of which are compatible with 

all other Eclipse models. A 

& - t - , .  , . , _. I microscope for a multitude 

Unique 4.fffter Itnew slltter - of research applications, 
features a m-untgd Ni kon introduces the 
shuttar. Eclipse E m m  microscope. 

This mid-sized, fully featured microscope 
offers a full array of accessories to support all 
optical techniques including DIC, dual-viewing, 

multi-viewing, double port, drawing tube, 
magnifcation changer, and the brightest 

epi-fluorescence available. 
Furthermore, it's so versatile 

vou can virtually custom design it 
to meat both your current and 
future needs ... simply, easily . - 
and economically. 

Before you consider any research - microscope, compare it-feature for 
b feature, benefit for benefit-with the 

remarkable Eclipse E600: 
Highest signal-to-noise fluorescence. , In-line focusing and stage controls. 

More comfortable 25" binocular D viewing angle. 
Ultra-wide 25mm standard field of 
view on trinocular body. 

Stage height 20mm lower than 
previous models. 

* A d j u s t a b l e X , Y s t a g e ~ ~  
low for comfort and ease of use. 

wm 
of CFlm optical 

e E m Z a z  
and color focus over 

the entire field of view, 

I 
and you can utilize multiple 
contrast techniques both 
individually and in combined 
applicationswithnewunivelsal 
Plan Fluor objectives. 


