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COVER A view of the adult nematode Caenorhabditis elegans (-1 Sciezce millimeter long, with two adjacent embryos) against a background of 
its sequence. The special section (beginning on p. 201 1) commemo- I 

rates the completion of the genome sequence for C. elegans and 
www.sciencemag.org highlights some of the new insights in biology that are now possible. 

[Photomicrograph: Maria Gallegos, CMB Program, University of 
Wisconsin-Madison. Graphic manipulation: Cynthia Faber-Smith] 
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Leave complexity, hard work and inaccuracy q 
behind you, and take off for a new world of ;I 
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rapid, cost-effective scanning of disease-related " 

mutations in genes using 

PASSPORT kits for EMD assays 
This speedy and highly sensitive technology not only detects 
the presence of mutations and polymorphisms in a sample, 
but also indicates the approximate location. Blind studies of 
clinical samples show that more than 98% of all unknown 
mutations were successfully detected*. 

The ability of  PASSPORTTM kits to  analyse fragments of 
several kilobases creates the conditions for high throughput 
operation compared with SSCP and direct sequencing. 
You can boost productivity by up to  50% or more over 
direct sequencing, according to our simulations. There's no 
need to  sequence samples that do not display mutations 
or poborphisms. 

The convenience of the ready-to-use kits means that the 
EMDM assay can be completed in less than an hour before 
electrophoresis. Detection can be performed manually by 
radioactivity using 32P: or automatically using automated 
fluorescent analysers. 

Looking for a faster, more accurate route? Call in Europe 
+44 (0) 1494 544550; in the US 1-800 526 3593; in Japan 
+81 3 5331 9336 and from the rest of  the world 
+44 (0) 1494 544 100. 

Or take a trip to our web site, but hold on to your hat 
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Transprimer is inserted randomly Into the target DNA. generating a set of 
Insertion products with only one Transprimer per molecule 

GPSTII Genome Priming System 

to complete ,,. sequencing 
project in no time. 
N e w  England Biolabs introduces GPS-1, a fast, in vitro Tn7 transposon-based method for generating a 

population of DNA sequencing templates containing primer-binding sites (Transprimer element) a t  

randomly interspersed positions Simply supply your DNA of interest (0  08 p g  per 20 p1 reaction mrx), 

fo l low a short protocol, transform into E. coli, minlprep colonles and then sequence 

Transprlmer is inserted randomly into the target DNA no "hot spots" for insertion 

Hlgh efficiency 10'-10 Insertion products recovered per reaction. entire protocol 

takes less than 90 minutes 

Unique rare-cutting restriction enzyme sltes wlthin Transprimer facl l l tate Insert mapping 

DNA sequence can be obtained from both strands of target DNA using supplied primers 

Faster than prlmer walking, random subcloning and nested deletlon methods 

GPS-1 Genome Pr iming Syst I ., . . 

#7100 10 reactions 

Includes pGPSl !Kanr) and pGPS2 !Camr) Transprimer donor plasmids, TnsABC' Transposase, control 

target plasmid, sequencing primers for the t w o  ends of the Transprimer, buffers and instruction manual 

For further information on GPS 1 visit -.n&.easl or call 1-800-NEB-LABS 

N e w  England Biolabs Inc. 32 Tozer Road, Beverly, M A  01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com 
r N e w  England Biolabs Ltd.. Canada Tel. 1800) 387-1095 1905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com 

N e w  England Biolabs GmbH. Federal Republic of Germany Tel. 0800lBIOLABS (06196) 3W1 Fax (06196) 81639 email, info@de.neb.com 
N e w  England Biolabs IUK) Ltd. Tel. (08001 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk,neb.com 

Ir1c. 
DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800)l 9815; Brazil (011) 366-3565; Denmark (39) 56 20 00; Finland (9) 584-121; France (1) 34  60 24 24; 
Greece (01) 5226547; Hong Kong 2649-9988; India (542) 311473; Israel (03) 9229013; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 280-5691; 
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SURVEYING THE MARTIAN 
NORTH POLE 

Much of the current visible inventory of 
volatiles on Mars resides in its polar caps. 
Understanding the history of water on 
Mars requires an accurate measure of the 
size of the north polar cap and the eleva- 
tion of the polar basin with respect to  the 
elevation o f  lower latitudes. The Mars 
Global Surveyor (MGS) has been examin- 
ing  the  northern hemisphere o f  Mars 
closely, and Zuber et al. (p. 2053) now 
present an analysis of the topography of 
the north polar region and the ice cap.The 
data show that the cap is much smaller 
than previously assumed (about half the 
size of the Greenland Ice Sheet), is cut by 
deep fissures, was once somewhat larger, 
and resides in a topographic basin that is 
at a lower elevation than low-latitude re- 
gions. This result may negate models in 
which groundwater flows southward from 
the ice cap toward the equator. MGS also 
imaged clouds forming above the ice cap. 

A DUSTY, OLD BROWN 
DWARF 

Brown dwarfs are caught in the middle: 
They are too massive t o  be planets and 
not  massive enough t o  be stars. Gliese 
2298 was the first bona fide brown dwarf 
identified in 1995 and it remains the cold- 
est brown dwarf (900 Kelvin) that  has 
been studied. Griffith et al. (p. 2063) real- 
ized that  Gliese 229B was too warm t o  
have ice clouds like Jupiter, and too cool 
t o  have silicate-rich clouds like some 
stars. This lack of clouds allowed them to  
observe Gliese 229B's atmosphere w i th  
near-infrared wavelength spectroscopy 
wi th the Keck I Telescope. The spectrum 
suggests the presence of an organic-rich 
haze in  Gliese 229B's atmosphere that  
probably formed as a result of incident ra- 
diation from its primary star, just like the 
mechanism suggested for the formation 
of Jupiter's stratosphere. Thus the radia- 
tion from a star may cause a brown dwarf 
t o  become more planet-like. 

IMPACT AND EXTINCTION IN 
ARGENTINA 

Evidence for an impact event in the mid- 
Pliocene (about 3 million years ago) of 
South America has been found in  the 
Pampean Formation of coastal, central Ar- 
gentina. Schultz et al. (p. 2061) describe 
centimeter- t o  meter-sized glass frag- 
ments that contain flow structures and 
vesicles that are indicative of a dynamic 
fusion process. These textures are similar 

t o  textures seen in impact glasses from 
known craters. This possible impact  
event, i f  it is confirmed by the identifica- 
t ion of the impact crater, which should 
be near t o  the location o f  the glassy 
fragments, seems t o  be nearly coeval 
wi th the regional extinction of endemic 
fauna in Argentina, as highlighted in  a 
news story by Kerr. 

REMNANT FERMl WRFACES 
IN INSULATORS 

igh-temperature superconductors 
TSs) exhibit an unusual "&waven 
mmetry in the energy gap that sep- 

the supercondircting and insu- 
states. Whetkw a gap exists de- 
on the momentum of the dec- 

and this behavior is not readily 
nted for theoretically. Ronning 
(p. 2067; see the news story by 

ervtce) suggest a possible origin for 
symmetry-& may shady be 
In the parent insulating state. 

emission spectm of a Mott insu- 
related to HTSs, Ca2Cu02C12, 
that a mnant h i  surface is 
nt (defined in this case as a sharp 
in electron occupancy probability 
function of rmmnmrn) and that 
dwave shape is similar to that of 
HTS superconducting gap. 

PLACENTA ORIGINS 
In early mammalian development, the 
blastocyst contains an inner cell mass 
(ICM), which becomes the embryo proper; 
and the trophectoderm, a layer of sur- 
rounding epithelial cells that specifies the 
fetal portion of the placenta. An unknown 
signal from the ICM is required for the 
maintenance of the trophectoderm. Tana- 
ka et al. (p. 2072) have now identified the 
growth factor FGF4 as this embryo-de- 
rived signal. Cell culture conditions that 
included FGF4 allowed a trophoblast stem 

cell line to  be isolated. This cell line can be 
used to  understand better placental de- 
velopment and placental insufficiencies. 

CONNECTING MUSCULAR 
DYSTROPHY AND LEPROSY 

The mechanism of infection by Mycobac- 
terium leprae, the bacterium responsible 
for leprosy, and for a class of viruses known 
as arenaviruses have been unexpectedly 
linked to muscular dystrophy (see Perspec- 
tive by Spear). Rambukkana et al. (p. 2076) 
showed that M. leprae uses a-dystrogly- 
can-a protein of the dystrophin complex 
implicated in muscular dystrophy-to me- 
diate i t s  internalization by i ts  target 
Schwann cells. Cao et al. (p. 2079) demon- 
strate that  arenaviruses, including lassa 
fever virus, use the same protein as their 
host cell receptor. 

NUCLEAR PROCESSING OF 
TRANSFER RNA 

In protein synthesis, it is important that 
only mature and functional transfer RNAs 
(tRNAs) are used; otherwise, the transla- 
tion process would be defective. Matura- 
tion of tRNA includes base modification, 
processing of the 5' and 3' ends, and splic- 
ing. Lund and Dahlberg (p. 2082; see also 
the Perspective by Hopper) now show 
that correct folding and end maturation 
of tRNA are required for efficient export 
from the nucleus, and they suggest that 
aminoacylation serves t o  proofread these 
tRNAs prior t o  export. These findings 
counter the prevailing viewpoint that RNA 
is transcribed and processed in the nucle- 
us and then aminoacylated in the cyto- 
plasm. The nucleus plays a bigger role 
than was previously thought. 

MEDIATING TOXIC SHOCK 
Recognition of lipopolysaccharide (LPS), a 
product of Gram-negative bacteria, can 
lead t o  toxic shock, but animals without a 
response t o  LPS cannot effectively clear 
Gram-negative infections. The protein re- 
sponsible for transmitting signals from 
LPS t o  t h e  ce l l  has been found by  
Poltorak e t  al. (p. 2085). Two mouse 
strains known to  be defective in their re- 
sponse to  LPS had mutations in the toll- 
like receptor-4 (Tlr-4) gene-one strain 
had a mutation in the coding region and 
the other lacked transcripts f rom the 
gene entirely. Tlr-4 is thus necessary for 
LPS signaling in  mice; the endogenous 
Tlr-2 gene, which in humans can trans- 
m i t  signals f rom LPS, does not  replace 
Tlr-4 function in mice. 
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I Chances am, your mseatrh pmject is time-sen- for each of the GeneStormm clones. All this is done 

sitivrs Cloning and expressing the human genes so that GeneStonn" clones are immediately ready 

you need wi l l  take weeks, and there are no to use i n  your project. GeneStorm" clones' are 

guarantees. GeneStormm expression- ideal for dozens of research applica- 

ready human ctones gfve you a tions, from screening chemical 

faster, h e w  way. d id  libwries to  amen genera- 

tion. And there are hundreds 

GeneStormm Clones are + 

of GeneStonn" human 

recom bi ma nt hu mn-'~tg~' 
clones available from 

cloned intu a statk-&;'<, 
" 

functional gmups you 

the-art mammalian 
need like kinases, tran- 

expression vect6r. fa& A 

scription factors, and 

vector has pra&cal fea- 

I receptors, to name a few. 

tures including a polyhistt 1 
dine sequence for convenient ' 8 To learn more about these 

P 

purification and an epitope tag for 7 indispensable tirne-saving 

1 simplified detection. Once cloned, screened research tools, contact Invitrogen or 

for orientation, and transfected into mammalian visit our cantinually-updated GeneStorm" web site 

cells, gene expression is meticulously verified ( ~ ~ ~ . i n ~ i t t ~ g c n . ~ ~ m / g e n @ ~ t ~ ~ m )  . 
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The ~ e w  
Mini-Prep 24 
for ~ u t o i a t e d  Plasmid Mini-Preps 

The Mini-Prep 24 is a fully automated bench-top 
instrument designed for purification of plasmid 
DNA directly frgm bacteiial culture. 

The instrument uses a revolutionarv 
J 

new method of nucleic acid purific;' 
ion based on modified agarose gel 
electrophoresis and subsequent 
recovery by electroelution. 

The process utilizes premanufact- 
wed sample cassettes which allow 
for direct loading of up to 2 ml 
of culture. i I 

Call now to learn how the New and 
Improved Mini-Prep 24 can provide you 
with great, high-quality DNA ... while saving 
you a lot of time. 

High Purity - sufficient for 
automated fluorescent and 
manual sequencing. 
Easy Operation - begin prep 
with direct loading of bacteria 
culture - no centrifugation step 
saves you time. 
Consistent Results - up  to 
6 kg of plasrnid per ml. 
Fast - u p  to 24 preps per hour, 
saving you time. 
Quality - time and time again. 

R E S E A  R G H  
1-800-466-7949 
11339 SorrentoValley Rd Sun Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753 

www.rnacconnell.co~ 
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HOLD 

THE 

KEY 

Develop cloni~ig 
strategies fast 

to UNLOCK your next discovery? 

VECTOR NTI SuiteTM 
Loaical, Intuitive, htecrrated Gene Saftware / 

01 ganize constr ~rcts, - - . -- 

vectors, PI llnels, pioteliis free demo ly.* to u! 1,500.00 
Share knowledge 
Publ~sli superb qrapti~cs 
Cru~se databases searnlessly 

Phone: 800-357-31 14 1-301-984-2206 Fax:l-301-216-0087 

Circle No. 88 on Readers' Serv~ce Card 



F l o y d  E B l o o m  

j l z *  

E l l i s  R u b i n s t e i n  

, i I \ 

M o n i c a  M.  B r a d f o r d  

DEPUTY EDITORS Ph i l i p  H .  g i n e e r i n g  a n d  A p p l i e d  
Sciences); j o h n  I. B r a u m a n  (Physical  Sciences); T h o m a s  R. 
Cech  (B io log ica l  Sciences) 
SENIOR EDITORS G i l b e r t  J. Ch in ,  R. Brooks  Hanson ,  Pamela  j. 
Hines, Barbara  jasny, Paula A. Kiberst is,  L inda J. M i l l e r ,  L. 
B ryan  Ray, Ph i l l i p  D. Szuromi ;  ASSOCIATE EDITORS Bever l y  A .  
Purne l l ,  L inda  R. Rowan;  EDITORIAL ASSISTANT C a r o l y n  Kyle;  

Candace  G a l l e r y , A m y  Herda ,  Patr ic ia 
n;  ADMINISTRATIVE SUPPORT Sylv ia K ihara  
IOR EDITOR K a t r i n a  L. Kelner;  ASSOCIATE 

EDITOR S h e r m a n  j. Suter;  CONTRIBUTING EDITORS D a v i d  F. Voss, 
Kev in  A h e r n ;  ASSISTANTS B r e n t  C e n d l e m a n ,  J e f f r e y  Hearn ;  

INFORMATION SPECIALIST a n e t  K e g g  
DITOR Christine Gilbert; ASSOCIATE 

RS Richard Peters, Rober t  Sikorski 
RECTOR D a w n  McCoy ;  SUPERVISOR 

s Cay  But ler ,  H a r r y  jach, Barbara 

j o i  8. Granger,Abigai l  Hol l is ter ,  M o n i q u e  Mart ineau, 
urphy, Beverly Shields 

NEWS EDITOR Co l in  N o r m  ES EDITOR T i m  Appenzel ler ;  

n i f e r  C o u z i n  ( in te rn ) ,  C o n s t a n c e  H o l d e n ,  J o c e l y n  Kaiser, 
R ichard  A. Kerr, D a v i d  Kes tenbaum,  A n d r e w  Lawler,  D a v i d  
Malakoff ,  El iot  Marshall, El izabeth Pennisi, Rober t  F. Service, 
G r e t c h e n  Voge l  $:.I,.: I J ~ S  BERKELEY, CA Marc ia  Bar inaga (con-  
t r i b u t i n g  correspondent) ;  SAN DIEGO, CA J o n  Cohen; CHICAGO, IL 

James  Glanz; COPY EDITORS Linda B. Felaco, Dan ie l  T. Helger-  
m a n ;  CONTRIBUTING CORRESPONDENTS Bar ry  A. Cipra, A n n  G i b -  
bons, Char les C. Mann,  A n n e  S i m o n  Mof fa t ,  Virginia Morel l ,  
G a r y  Taubes, Ingr id Wickelgren; ADMINISTRATIVE SUPPORT Scher- 
ra ine Mack, Fannie C r  

DIRECTOR James Land  d y  K. Shank; ASSISTANT 

MANAGER L izabe th  A .  H a r m a n ;  ASSOCIATES V i c k i  j .  Jo rgensen ,  
Tara L. Ke l l y ,  Jessica K. Moshel l ,  Rebecca  T h o m a s  

,?ill 

DESIGN D I R E C T O R A ~ ~  Decker Henry;  ART DIRECTOR C. Faber Smith;  
ASSOCIATE ART DIRECTOR El izabeth Carrol l ;  SCIENTIFIC ILLUSTRATOR 

Ka thar ine  Su t l i f f ;  GRAPHIC~ASSOCIATES H o l l y  Bishop, Pres ton  
Mor r ighan ,  Darcel  Pugh, Patr ic ia M .  Riehn; PHOTO RESEARCHER 

Leslie Blizard 

i J  I : I 
I I r OFFICE HEAD AND SENIOR EDITOR Rlchard B Gal lagher ASSO- 

CIATE EDITORS Stella M Hur t ley  Ian S Osborne, Peter Stern Julla 
U p p e n b r l n k  EDITORIALASSOCIATE Bel lnda H o l d e n  i EDITOR 

Danlel  Clery CORRESPONDENT N lge l  Wl l l lams, CONTRIBUTING con  
RESPONDENT Mlchae l  Bal ter  (Parls), UK EDITOR SCIENCE s NEXT WAVE 

j o h n  MacFarlane ADMINISTRATIVESUPPORT Janet M u m f o r d  LIZ Ellls 

* I ria 
t I J 9, a . I  11  CONTRIBUTING CORRESPONDENT D e n n l s  

N o r m l l e ,  CHINA REPRESENTATIVE H a o  X l n  

is i r X  294 t w w w . s c i e n c e n o w . o r g  
EDITOR Er lk S toks tad  

i r  ii www n e x t w a v e . o r g  
MANAGING EDITOR W e n d y  Yee SENIOR EDITOR N l c o l e  Rued lger  
WRITER Me l l ssa  M e r t l  CANADA EDITOR Char les  Boulakla,  ASSIS 

~ ~ ~ ~ S u z a n n e  M o o r e  

1 # 

R i c h a r d  5. N i c h o l s o n  

b 

B e t h  R o s n e r  

GER S c o t t  O s e r ;  COORDINATOR Laur i  Sirois;  

ANAGER Renuka C h a n d e r  
ANAGER D w i g h t  Thea l l ;  ASSISTANT Susan 

MANAGER D a v i d  

M a r k  Croatt i ,  El len M c C u i r e  

073 ,  FAX (44) 1 -457-877-344  . 
.;.-A,. M a s h y  Y o s h i k a w a :  ( 8 1 )  3 - 3 2 3 5 - 5 9 6 1 ,  F A X  ( 8 1 )  
3 - 3 2 3 5 - 5 8 5 2  TRAFFIC MANAGER C a r o l  M a d d o x ;  SALES ASSO- 
CIATES She i la  M y e r s ,  Sandra  W a l l s ;  ADMINISTRATIVE SUPPORT 

Jessica T i e r n e y  

SALES AND PRODU e r r i  S e i t e r  A z i e  
!, \ SALES MANAGER G a b r i e l l e  Bogus lawsk i :  7 1 8 - 4 9 1 - 1 6 0 7 ,  
FAX 2 0 2 - 2 8 9 - 6 7 4 2 ;  SALES SUPERVISOR D a r y l  Anderson ;  SALES 

REPRESENTATIVEST~OY Benitez,  B e t h  Dwyer ,  Bren Peters-Minnis,  
her; ASSISTANTS Erika Bryan t ,  Ka th leen  Clark;  
OR ASSOCIATE Jenn i fe r  Rankin;  ASSOCIATE Eliza- 
Y EDITORIPROOFREADER Chris Fi l iatreau '1.: .,I 

(44 )  1 - 2 2 3 - 5 7 6 - 2 0 8  
(61)  0 2 - 9 9 2 2 - 2 9 7 7 ,  FAX (61)  0 2 - 9 9 2 2 - 1  1 0 0  i4!%'4 M a s h y  
Yoshikawa: (81) 3 - 3 2 3 5 - 5 9 6 1 ,  FAX (81)  3 - 3 2 3 5 - 5 8 5 2  

< (  $ 1 6  ' f ' !  \ , (  

RETIRING PRESIDENT CHAIR M l l d r e d  S Dresselhaus 
PRESIDENT M R C G r e e n w o o d  
PRESIDENT ELECT S tephen  Jay  C o u l d  
TREASURER W l l l l a m  T G o l d e n  
EXECUTIVEOFFICER R lchard  S Nicholson 

Rober t  D. C o l d m a n ;  A l i ce  S. H u a n g ;  Shei la Jasanoff ;  Sal ly 
G r e g o r y  K o h l s t e d t ;  M a r c i a  C. L inn ;  M i c h a e l  J. N o v a c e k ;  
N e e n a  B. Schwar tz ;  Jean  E.Taylor 

Published by the American Association fo r  t h e  Advancement o f  
Science (AAAS), Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to  the advancement of 
science, including the presentation of minority or conflicting points of 
view, rather than by publishing only material on which a consensus has 
been reached. Accordingly, all articles published in Science-including ed- 
itorials, news and comment, and book reviews-are signed and reflect 
the individual views of the authors and not official points of view adopt- 
ed by the AAAS or the institutions with which the authors are affiliated. 

The American Association for the Advancement of Science was found- 
ed in 1848 and incorporated in 1874. Its objectives are to  further the 
work of scientists, to  facilitate cooperation among them, t o  foster 
scientific freedom and responsbility, to  mprove the effectiveness o f  
science in the promotion of human welfare, to  advance education in 
science, and t o  increase public understanding and apprecation of the 
importance and promise of the methods of science n human progress. 

Frederick W. Alt Adrienne E. Clarke 
Children's Hosoital Barton UniversitvofMelbourne. Parkville 

Don L.Anderson 
California lnstitute of Technology 

Michael Ashburner 
University of Cambridge 

Frank 5. Bates 
Univ of Minnesota, Minneapolis 

Stephen I. Benkovic 
bennsilvania State Universrtv 

Alan Beynstein 
MountSinaiHospital, Toronto 

Michael j. Bevan 
Universitvof Washinoton. Seattle 

Seth Blalr 
Universityof Wisconsin, Madison 

David E. Bloom 
Hawardinstitute for 
lnternatronal Development 

Ptet Borst 
The Netherlands Cancer lnstitute 

Henry R. Bourne 
Univ, ofCalifornia. San Francisco 

james j. Bull ' 

University ofTexas at Austrn 
Kathryn Calame 

Columbia Univ. College of 
Phvsicians G Suroeons 

~ e n n i s  W. Choi 
Washington Univ. School 01 
Medicine, St, Louis 

Joanne rhnr" 
-, , - - ,-., 
The Salk lnstitute 

David Clapham 
Children's Hospital, Boston 

F. ~ l e m i n ~ t r i m  
Universityof Wisconsin, Madison 

Paul j. Crutzen 
Max-Planck-lnstitut fiirChemie 

James E. Dahlberg 
Universitv o f  Wisconsin Medical 
~chooi ,  kabison 

Robert Desmone 
National institute ofMenta1 
Health, NIH 

Hans Eklund 
Sviedish Univ ofAgricuItura1 
Sciences. Uoosaia 

PaulT. ~ n ~ l u n b '  
Johns Hopkins University 
School of Medicine 

C. Ertl 
Max-Planck-Cesellschaft 

Richard C. Fairbanks 
Lamont-Doherty Earth 
Observatorv 

Centers for Disease Control 
Peter N. Coodfellow 

SmithKlineBeecham, UK 
jack F. Greenblatt 

University of Toronto 
Peter Gruss 

Max Planck lnstitute of 
Brophysical Chemistry 

$,'>? :.i. . j t  i:, 1. 
Philio C. Hanawalt 

Stanford Universrty 
Paul Harvey 

Unrversity of Oxford 
M P Hassell 

Imperial College at SilvioodPark 
Nobutaka Hirokawa 

University ofTokyo 
Tomas Hdkfelt 

Karolinska Institute[ 
Tasuku Honjo 

Kyoto University 
Susan D, versen 

University of Oxford 
Eric F, Johnson 

The Scripps Research lnstitute 
Hans Kende 

Michioan State Universitv 
Elliott ~Teff  

Harvard University 
JeffreyT. Kiehl 

National CenterforAtmospheric 
Research, Boulder 

j u d ~ t h  Kimble 
Universityof Wisconsin, Madrson 

Stephen M. Kosslyn 
Harvard University 

Michael LaBarbera 
The University of Chicago 

Antonio Lanzavecchia 
Base1 lnstitute for Immunology 

Nlcole Le Douarin 
Institutd'Embryoogie Cellulaire 
et Moleculaire du CNRS 

Norman L. Letvin 
Beth Israel Hospital, Boston 

j)~',',:~#\:* z:;.~;,-,,*:, 

Harvey F. Lodish 
Whiteheadinstitute for 
Biomedical Research 

Richard Losick 
Harvard Universrty 

Seth Marder 
iifornia lnstitute of 
-hnology 
, Math~s 
titut de Chrmie Biologique, 

Ca , 
Te( 

D~anr 
Ins 
Strasbourg 

Susan K McConnell 
Stanford Unrversity 

Anthony R. Means 
Duke University Medical 
C P ~ ~ P ,  .. .. 

Stanleu M p i ~  
Un 

Douglas A 

-, - 
rversity of Californra, Davis 

Melton 
Harvard University 

' ' :w Murray 
iv, ofCalifornia, San Francisco un  

Elizabeth C. Nabel 
The Univ of Michigan Medical 
r0nt.r 
b.,,.., 

jhgetada Nakansh~ 
Kyoto University 

~ i m ~ a s m y t h  - 
Researchinstitute of 
MolecularPathology, Vienna 

Ro~er A. N+"ll 
Univ of 

Staffan Normark 
Sviedish lnstitute for Infectious 
Disease Control 

Kiyotaka 0L.42 
Kyoto U 

,.u.. 

California, San Francisco 

, , ~"UU 

niversity 

Bert W. O'Malley Tomoyuki Takahashi 
Baylor College of Medicine Universityof Tokyo 

Roy R. Parker Masatoshi Takeich~ 
University ofArizona, Tucson Kyoto University 

Stuart L. Pimm Kelj Tanaka 
The Univ, ofTennessee, Knoxville RIKENinstitute 

Yeshayau Pocker DavidTlman 
Univ of Washington, Seattle Univ, ofMinnesota, Sr.Pau1 

Martin Raff Robert T. N.Tj~an 
University College London Univ, of California, Berkeley 

Douglas C. Rees Yoshinori Tokura 
California lnstitute of Technology University of Tokyo 

T. M. Rlce Derek van der Kooy 
ETH-Hdnggerberg, Zurich University of Toronto 

David C. Rubie Ceerat J Vermeij 
Universitat Bayreuth University of California, Davrs 

Erkki Ruoslahti Bert Vogelsten 
The Burnham Institute, CA Johns Hopkins Oncology 

Cottfried Schatz Center 
Biozentrum, Base1 Cerhard Wegner 

Jozef Schell Max-Planck-lnstitut fur 
Max-Planck-institutfiir Polymerfonchung 
Zuchtungforschung Arthur Weiss 

Ronald H. Schwartz Univ of California, San Francisco 
National lnstitute of Allergy Zena Werb 
andinfectious Diseases, NIH Univ of California, San Francisco 

Terrence J. Sejnowski George M. Whtes~des 
The Salk Institute Harvard University 

Christopher R. Somewille Ian A.Wilson 
Camegieinstituteof Washing- The Scripps Research lnstitute 
ton, Stanford, CA Alan P.Wolffe 

Michael P. Stryker Nationalinstitute of 
Univ, of California, San Francisco ChildHealth andHuman 

CliffTabin Development, NIH 
HarvardMedical School Martin Zatz 

John JenTai National Institute ofMenta1 
National Taivian University Health, NIH 

1BER 1 9 9 8  VOL 2 8 2  SCIENCE www.sciencemag.org 



Finally, a transfection reagent that makes you smile, every time! 
lntroducina I I 

G ~ ~ ~ W R T E R "  Transfection Reaged 
GenePORTERTM reagent, which incorporates direct hydrophilic 
conjugation (DHC) technology', is the latest innovation from 
the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene 
Therapy Systems are so confident as to the performance of our 
product, we stand behind it with a double-your-satisfaction 
guarantee* on cell types listed. In a variety of cell lines, 
GenePORTER reagent consistently delivers higher levels of 
transfection than any other commercially available product. 
Without compromising transfection efficiency, this robust - - 
reagent performs in a wide range of conditions, including I The &Gal en cadi^ mid was d e l i i  into ceNs usilw GenePOFiTER and 
different ratios of plasmid and reagent. GenePORTER reagent is com&tw1s tran&ion reagents. Each manufacturers & was followed. &Gal 
easy to use and does not require enhancers or special handling 'Vesslon was 48 hours after transfectlon a cdorimetric assay. 

of cells, saving time, cost, and reagents. Order GenePORTER 
reagent today. The results will make you smile. 

GenePORIERm 75 reactions T201007 
T r a l s k h l  150 reactions T201015 

Reclsent 750 reactions T201075 

Transfected Cell Typest 

I Jurkat 
NIH 3T3 
B16-FO 

* Patents pending. 
t If you do not get better transfection results following our 

pmtocol, kit purchase price will be refunded or double-the-kit 
price will be applied to your GTS, Inc. account toward future 
purchases. Offer valid in USA only and ends 1/31/99. Guarantee 
is limited to cell types in this ad. The purchased GenePORTER 
reagent must be returned uslng the GTS. Inc return pollcy This 
ofler 1s l ~ m ~ t e d  to one T201007 or T201015 klt per cu5tomcr 

PC-1 2 Circle No. 96 on Readers' Service Card 
k. To Order: 888-428-0558 

Fax: 619-587- 1499 
101 90 Telesis Court 
San Diego, CA 921 21, USA 
For the complete product list 
check out the GTS Website @ 
hltp://www.genetherapysystems.com 
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I he number one 
objective I for . 

every o4ectme. 
The Nikon Eclipse EXOmis America's number one selling research microscope in its class.* 

What's the secret of our success? 

Our Cm60 Technology. 
The CFIa chromatic abemtion-free objectives have overcome the limitations of conventional 

infinity systems -with the longest worlung distances, highest numerical apertures, and the widest 
magnification range and documentation field sizes ever. Nikon's advanced technology in glasc 
formulation, lens manufacture and coating processes have redefined i d b t y  optics. With 
this technology, we have achieved hlgher performance levels by incaprating a 60mm 
objective parfocal distance, a 25mm objective thread size and a standard 25mm field of view. 

Enjoy the widest range in objectives f a  the most diverse obwwation requirements. < With over 80 Nikon CFIa objectives, including our exclusive 0.5X and the high W 
mmsmission universal Plan Fluor series, you'll find we have the lens for you. Also available 
are several objectives for techniques such as confocal, microinjection and detection of 
GFP expression that can be u t i l i i  for phase contrast, DIC, fluorescence and bnghtfield. 
Call 1-800-52-NIKON, ext 331 today for a demonstration of our CFIa objectives, and 
you'll soon find the best objective to meet your objective. 

www.nikonusa.com 

redefining Infinity 
Circle No. 66 on Readers' Secvice Card 



Their expression says it all! 
I Comparison of Transfedion Efficiencies 

highly consistent transfection complex ~ r ~ o ~ d ~  prim" transfedon. Transhm efficiencies based on the latest advances in 
given as & a b i d a s e  units per ml. Each bar represents he w a g e  

formation. kanskaion efficiency from four replicaks. transfection technology. 

SuperFectTM Transfection Reagent - 
the new activated dendrimer 
technology from QIAGEN offering 
significant advantages over the 
leading liposome reagents: 

Super-high transfection efficiencies 

QlAGEN Transfection Reagents plus QlAGEN ultrapure DNA - 
a super combination for super transfections! 

. - 
UU: hme: w aaaa 
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for a broad range of adherent and - 
Comparison of transfedon efficiencies obtained using SuperFect Together with the new non-liposomal 

suspension cells. 
Reagent and four of he most crmmanly used lipzsome recgents. lipid reagent EffecteneTM, QIAGEN 
COS7, HeLa 53, andlukat cells as indicated were iransfected in 

Excellent reproducibility through 9 h r b u s ; w  0.51rgpCMVB. 2 x  I(Y =ells now offers two transfection reagents 

7 la- w -  a - 

ilm. IS - 

8 10 - 

I- 

" 
COS-7 hhl 

~ ~ ~ l S b n n i a A u t h i . ( O l ) 8 8 9 1 8 1 9  ' -1-9815 B1wil(11)543 IA55a080055 1321 Cn.d&MhmimUSA(305 )8283818  
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(08) 621 34 00 T h  (02) 2880 291 3 lhdmd (02) 41 25672 h drr ranh.r conhd: QIAGEN GmbH, Germany 
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k ~ ~ d  cybbxicity in comparison 
to liposome reagents. 

Fast and simple procedure with 
transfection complex formation in just 
5-1 0 minutes. 



PCR optimization 
in one single experiment 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius ~ a s t e r c ~ c l e ~  gradient is an innovative, 
compact thermal cycler for even the most demanding 
PCR* applications. Its gradient function enables a tem- 
perature gradient of up to 20°C to be generated across 
the block, thus optimizing the annealing, denaturation, 
or extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo- 
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 
plate - without block exchange. 

The exact block homogeneity ensures reproducible 
results. Variable, high incubation speeds as well as time 
and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programming flexibility. 

The Mastercycler@ personal is designed to meet personal 
applications. Its 25-position all-in-one universal block 

Experimental determination of optimal annealing temperature. 

The calculated primer annealing temperature was 56.5 "C, the 

actual annealing temperature is 63.5 "C. The ribosomal spacer region 

of mycoplasms from H9 cell cultures was amplified. 

holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 
'PCR (Polymerase Chain Reaction) is protected by patent. The patent is held by HoWmann-La Roche. 

plate in a 5x5 grid. Practice of the patented Polymerass Chain Reaction (PCR) pmcess requires a license. 
The Eppsndorl Thenal Cyclers am Authorized Thermal Cplers and may be used with PCR licenses 
available from the Perkin-Elmer Corporation. Their use with Authorized Reagents alw p r o W  a limited 
PCR license in accordance with the label 6ghts acwmpanying such reagents. 

Personal memory cards for 10 individually developed 
protocols allow an easy and comfortable method transfer 
between both Mastercycler models. 

Circle No. 30 on Readers' Service Card eppendorf 
Eppendorf - Netheler - Hinz GmbH ,22331 Hamburg . Germany. Phone (+49) 40-53801-0 . Fax (+49) 40-53801-556 

website: www.eppendorf.com . e-mail: eppendorf@eppendorf.com 
Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . USA. Phone 800-421-9988 or 516-876-6800. Fax 516-876-8599 

website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 
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' Heterologous gene expression often results in relatively low 
expression levels. This can be caused by tare codons or by other 
deleterious seqpmms in the transcribed region of your gene. Opemn's 
gene synthesis service, GeneOpm, can lessen these problems and 
elevate your gene expression levels. 

GeneOpm helpe you redesign your gene to eliminate rare codons, 
utjlize optimal codons, alter secondary structure and remove mRNA 
destabilizing sequences. These changes can make your protein 
prsctuction more wst effective. We also will assist you in design& 
m j p k m r y D N A s e q u e n c e s , B u c h ~ l s p r o m o t e r e , a n d ~ t o b e  
synthesized. As a matter of we can synthe&e m y  DNA sequence 
from 100 to 16,OOObp. Operon is 
offering even faster turn-m 
times and lower prices on its 
synthesis service. As always, 

now 
ound 
gene 

, the 

GeneOp" Gene 8gnthesie Prim 
( a a ~ ~ ~ ~ l u ~ v ~ )  
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1000 Atlantic Avenue, Suite 108 Almeda, CA 94601 
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Introducing the new TR717 Micr 

from Tropix. Now you can enhanc 

ultrasensitive detection of bioanalytes from the leadel 4ch1eve low zeptomole* detect~on levels 
u r + h  advanred dlgltal photon munt lng 

in luminescence. Only Tropix brings you a full  line o 

matched luminescent reagents, assays and instrum 
tor superlor versat~l i ty In applicar~ons 

designed for optimal performance in yollr lab. and protocol deslgn 

lead 96- or 384-well plates 

Ie tect  wide range o f  analyte concentration 
>7 decades) 

i i g h  functionality w ~ t h  or wlthout external PC 

'rogramrnable reagent d~spensers ava~lable 

Zobotics-compatible 
-* be""" Temperature control option :g$@&~; 

** w- - 

I To request a free TR717 Luminometer brochure 
or t o  learn more about T r o ~ i x  reaaents and 

d r- systems, call 1 - 800-542-2369. 

& 

PE APPLIED BIOSYSTEMS 
47 riggins Avenue USA 
Bedford, Massachusetts 01730 Foster City. CA 
USA Tel: 800-345-5224 
Tel: 781 -271 -0045 650-570-6667 

800-542-2369 Fax: 650-638-5884 
Fax 781-275-8581 
E-mail: info@tmpix.com Europe 

Langen, Germany 
Tel: 49 6103 708 301 
Fax 49 6103 708 310 

*(lo2') 

Canada Latin America PE Applied Biosystems 
Mississauga. Ontario Mexico City, Mexico 
Tel: 800-668-6913 Tel: 52-5-651-7077 

905-821-8183 Fax: 52-5-593-6223 
Fax: 905-821 -8246 

Australia 
Japan Victoria 
Chiba Tel: (03) 9212-8585 
Tel: (0473) 80-8500 Fax: (03) 9212-8502 Tropix is a registered tradernork ond TR717 is o trademark of Tropix, Inc. 
Fax: (0473) 80-8505 PE Applied Biosystems is a hmdemork of h e  Perkin-Elmer Corporation. 

01997 Tropix, Inc. All rights resewed. Printed in USA 
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rn E X P R E S S I O N  P R O F I L I N G  

I PanoramaTM 
Gene Arrays  

Monitor the expression of hundreds to thousands of genes simultaneously 
Gene targets arranged in duplicate on nylon hybridization membranes 
Rapid analysis of differential gene expression 
Uses standard molecular biology techniques and equipment 

E. coli ORFmersTM 
PCR* primers designed to amplify all E, coli 

ORFs. 4,290 primer pairs-representing each 
coding sequence--available in tubes or 96-well 

plates. 

PanoramaTM E.coli Gene Arrays 
4,290 PCR-amplified open reading frames 

representing all E, coli protein coding 
sequences, arrayed in duplicate on nylon 

hybridization membranes. 

u 
**B. subtilis ORFmers" 

PCR primers designed to amplify all 0. subtilis 
ORFs. 4,100 primer pairs-representing each 

coding sequence--available in tubes or %-well 
plates. 

Genosys Biotechnologies, Inc. The Woodlands, Texas, Toll Free Phone: 877-260-0763 or (281) 363-3693, E-Mail: infobgenosys.com 
Nihon Genosys Biotechnologies, Inc., Hokkaido, Japan, Phone: 81 133 73 5005, €-Mail: genosys@genosys.co.jp 

Genosys Biotechnologies (Europe) Ltd., Cambridge, U.K., Phone: (+44) (0)1223 839000, E-Mail: genosysbgenosys.co.uk 
Freephone (U.K.): 0800 269016 Freephone (France): 0800 90 29 67 Freephone (Germany): 0130 82 45 82 

www.genosys.com 
'The PCR process is covered by U.S. patents owned by Hoffman-LaRoche, Inc 

**Graphic reprinted by permission from Nature (230:252) 91997 Macmillan Magazines Ltd. 

Circle No. 75 on Readers' Service Card 



No-Compromise 

I 
and Fluorescence 



CLO CH's Enhanced GFP Variant 

Protein Featu WApplications 
Double labeling with EBFP 

ECFP 

I EBFP 

Double &triple labeling 
Use for FRET with ECFP 

Double &triple labeling 
Less photobleaching than EBFP 
Use for FRET with EYFP 

Double &triple labeling 

dEGFP Rapid turnover in mammalian cells 
Use for quantitative reporter assays 
& kinetic studies 

Visit gfp.clontech.com for vector maps, citations, and a 
complete list of Living Colors" products. 

The evolution 
I of a revolution. 

CLONTECH continues to bring you the latest advances 
in GFP technology. Our Living Colors'" product line is 
your key to elegant expressidn studies, opening the 
door to countless applications. With these products, 
you can monitor gene expression in vivo, in situ, and in 
real time. 

The cornerstone of the Living Colors product line 
is enhanced GFP-the brightest GFP variant, available 
exclusively from CLONTECH. We offer enhanced GFP 
variants in a palette of vibrant colors--green, yellow, 
cyan, and blue. All of our enhanced color variants are 
engineered for maximal expression and are suitable for 
many applications, as seen here. Modified forms, such 
as destabilized GFP and farnesylated EGFP, are avail- 
able for specialized applications. 

Call and order today1 

C L O N T E C H '  
N O W  Y O U  C A N .  

1020 East Meadow Circle, Palo Alto, California 94303 USA 
Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-4241 350 650-4241 088 

E-mil: p o d u c W c l m . n m  ordedckwmh.awn IWtmt www.cIontech.com 
@ 1998. CLONTECH Labaatwies, Inc. lmaW 

Livins Colorsm Fluorescent Proteins 



TaKa Ra Z-TaqTM 1 conventional Taq 
parison in Amplifying E. L,.. ,,..,...., DNA (100 1-19/50 pI PCR) 

TaKaRa Z-Taq" (ROO6A: 200 U, R006B: 200 U x 4) 
Offers Unmatched PCR Productivity by any other 
enzyme at Five times'Faster $peed with Excellent 
Processivity and Higher Sensitivity. 

~mplificatson of E. coliGenomic DNA (1 00 ng60 pl PCR) 
with Tal(aRa 2 - T w  
on the TaKaRa PCR Thermal Cycler PERSONAL by performing 
30 cycles: Using 5 sec-denaturation time at 98" C, extension 

1 3 ! a A *  
times are 2 sec, 70 sec 

I 
and 150 sec at 68" C, 
respectively for 1 kbp, 10 
kbp and 20 kbp. 

Amplification Length Achieved 
Human genomic DNA 17.5 kbp and longer 
E. coli genomic DNA 20 kbp and longer 
A DNA I 20 kbp and longer 

TaKaRa Z-TaqTM provides High-throughput to enable 
multiple runs of sample processing on a single 
cycler* each day. *Applicable to any thermal cycler currently in use 3 Lane (5 pl applied for 

the Electrophoresis) 

1. DHY marker 

I 2. i kbp 
Highly Efficient and Cost-effective PCR processes 3.10 kbp 
will accelerate genetics applications in every related 4.20 kbp 
field. 5. A -Hind Ill marker 

Purchase of me Takare 2-Taq is aceompanid by a limited I-' to USB il h the Polymerase Chain Reauh (PCR) puea fcf csemch in mnjuncLbn WM a W m n n a l ~ ~  USB in the automated Pe~Icnmanm of the P C  puea 
is covered by up-front license fee. eimer by payment to Petkin-Elmer or as purchase, i.e., an a m d  thermal cycln. 

K a m  DISTRIBUTORS 
E u w  ~.lww TM 
Blo Whlttaksr Cold 
Ewope 2 . .  E2LChhTndng 
Rone: +32(0)8732 161 1 Rane: *888 2-9990 ~ t B % l 2 ~ 1 4 l l l  
Far +32(0)8735 1987 Fax:*886288599M Farm-87 

BOHAN(laKaRaKase)Bkmeacdhc 
Phone: (MI 577-Xe Far 102) 577-3891 

TAKARA SHUZO C0,LTD. 

BIOMEDICAL GROUP 
- 4 1  n%7W%l n-- Homepage: http:I/www.takara.co.jp/english/bio-el E-mail: bio-smOtakara.co.jp 
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Antibody 
vm®fy[ 

You will be amazed at how powerful an antibody can be. 

Transduction 
Laboratories 

Toll-free 800-227-4063 Fax 606-259-1413 
Voice 606-259-1550 Website translab.com 
A list of current distributors of Transduction Laboratories products 

can be found on the Web at translab.com/Distributors.html 
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HEMICON International, Inc. Phone: (909) 676-8080 (800) 437-7500 
ax: (909) 676-9209 www.chemicom.com e-mail: custserv@chemicon.com I 

Integrins 

Functional 
Extracellular 
Matrix 

Antibodies to 
Integrins, MMPs 
and TIMPs 

Integrin 
purification gels 

Contact us for 

our complete product 

listing or for help 

with a novel reagent 

specific for your 

needs. 
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At Pfizer Central Research, it's elemental. 

Some have a mission in life. Our mission is  life-enhancing i t  and saving i t  through the successful pursuit 

and development of best-in-class drugs. That's why our commitment to R&D is  one of the strongest in 

the heathcare industry. More  than $2 billion strong th is  year alone. A commitment that's yielded-among 

other successes-the world's leading antihypertensive. the most advanced anti-infectives, and a revolutionary 

treatment for erectile dysfunction 

Of course, we  realize that without highly skilled, highly motivated driving the discovery 

process, no budget i s  worth bragging about. So we've created a research environment that embodies 

sta bi i ty,  embraces creativity, and fosters personal achievement. Because while success can never be 

guaranteed, we  believe i t  can be built on a foundation of excellence. 



m connective ti 
~rnl .on"? '. - 

Cancer Invasion & Metastasis 
MONOCLOS~~ !LNTIBODIES for r r n  emfsrry, wesrern blotting. 

MMP-10, MMP-13, MTI-MMP. MT2-MMP, MT3- 
act~ve MMP-1 . act~ve MMP-7, Catheps~n K 

Eszlm L ~ ~ ~ ~ ~ J Y o A s s ~ ~ Y s .  . . ~ l l d  and custom assays: 

MMP-I , MMP-~,MMP-7 MMP-8, MMP-9, MMP-IS,TIMP-I ,TIMP-2, LM.TM, SIV-c FUJI CHEMICAL INDUSTRIES,LTD 
_ %  I .. 530 Chokeiji,Takaoka,Toyarna 933-851 1 ,Japar 

. F14?,:+81-766-2o-1437 6-mail:tori>ama@fuji-rhcmi ca.il 
Qi & 3%. k..,%, %- E\. rx We Desire h-Coooerate with You in your ~ese&ch.and -Dla~nosiicgFieids., ...- ,:* 
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1999 AAAS WILLIAM D. 
CAREY ANNUAL SCIENCE 

AWARD 

The AAAS William D. Carey Annual 
Science Award was established in 1989 
with funds donated by Bill Golden and 
David Hamburg to encourage advanced 

students in science or engineering to 
participate in the AAAS Annual 

Meeting. This award provides up to 
$300 support for students to attend the 

1999 AAAS Annual Meeting. In 
addition, AAAS will fUmish registration 
fees and a year's subscription to Science. 

Graduate students are invited to apply 
for the 1999 William D. Carey Annual 
Science Award. Consideration for this 

award will be based on academic 
achievement and other accomplishments 
related to the advancement of science. 
Applicants should submit a curriculum 

vitae and a 200-300 word description of 
their research topics to: 

AAAS Carey Annual Science Award 
1200 New York Ave., NW 
Washington, DC 20005 

202-326-6670 
FAX: 202-371-9849 

Deadline is December 18.1998. 
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. 2 + E L  :;." - . . ne d fer  the right cadidate the job. 
T:;h2h .> 
-",.,-6> 

v~: g . - - Self-Starter: Performs multiple sequencing tasks - from sample denaturation 
F* ;;: -. 7 ;  - * 

2- - ,, . to base calling -with no user intervention 
,2.% .* 

G..&k bTk *, ! 

5 -5 ..-= , Hiulilv Productive and Efficient: Offers system automation with time-proven 
> - -  

E: -:;, 7 *- . - - 
A;s -,= 

Beckmon Coulter topillory electrophoresis technology in microplate format 
&-* = _ - -  -_ 

& ". 
% ,  - - Variable Cap~~cifv Seuweicer: Sets up in 10 minutes for rum from 1 to 96 samples 
< - f-.'. 
$5; $,, " 

5.g -_  

I 
Put the C W  2000 from Beckman Couher at the top of your i n t e ~ e w  list. 

$ .;:* ; 
?. 
0 :4 - 2. 

B m  Call for an appoin~ment today or visit our Web site a t  
. , < *  .. " -  ; *>C4OUUJ 

& - - ?  - -- 5 

w w w . b e c k m a n c o u I t e r . c o m / c e q 2 0 .  
2 

r _ 1 >  .__. - . z 5 ,  
, <; 

.' ' ,, * - 
?,+:f," W o r l d w i d e B i i D i v i s i o n O & e x  ."' ''. Africa, Middk l!l& Eastern Europe (S . ) (41) 22 994 07 07 Aastr;lliP (61) 2 98446000 Aushis (43) 1 729 2164 CIlrdr 05) 819-1234 C l h  (8610) 6527 9344-9 F 2  F- 1 43 ol 70 m -y (s, w zm rs ism sm 7431 (3) 245921 w s m - m  - m 5 9 1 a 3 5  (31) muaa (M) 339 ail -- 
, ‘u2$i -, south   hi en ~ 7 ,  1 1 RW XI145 ~ p ~ i n  (M) 1754 ml S- (46, 99951% (41, n w m 46 mi- t%\ 07 ??XU% UR (44) 1494 MI 181 USA. 1-m742-2145 
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&'picture editing, image merging, database 
easurement module and Wain driver 

Wdows 95/98, Windn- NT 
and MAC compatible 

SPOT. . . The first cooled CCD color digital camem designed specifically for microscopes 
' 

TO Inquire a m  wr family of SPOT cameras, pkasa mtod w or visit our websii at www.diaginc.com 
Phone: 810-731-6000 Fax: 810-731-6469 E-mail: info@diaginc.com 

Visit us at Booth #lo47 Circle No. M) on Readers' Service Card 
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-- ;: :,;,:Whether you're imaging individual atoms with an AFM ';$ 
*$or measuring voltage across a cell wall, there's no toleranc& 

for vibration. That's why we've created 
."TMcls 63-500 Series High Performance '? 

lab Tables. Rugged construction and state- 
. of-the-art work surfaces assure precise, 
. accurate results in diverse applications. 

I ., And our patented Gimbal Piston" isolation system brings both 
horizontal and vertical vibration isolation 
-i~iz down to extremely low 

input levels. Choose First 4va1111aI 

Fiber Opt~c 
Spectrometer 

J the standard stain- 
less steel laminated top, 
or the new CleanTop II", 

I 
with our patented, spill- 
proof design. But choose 
TMC, for lab 

First in innovation. 
First in performance. 
First in affordability. 
Low-cost Custom Systems for 
UV, VIS and Shortwa've 
NIR Applications I 
High sensitivity 
Remarkable flexibility 
Unmatched application support 
Modular hardware and software I 

I 1  'I, C --- 3 

Ocean OptEcs is the leader 
in lour-east spectmmeters 
end fiber optic compsnenb 
for OEM developers.. . 
Call today for information 
on our OEM Program. . 

/ 
Technical Manufacturing Corporation 

;%?- 15 Centennial Drive ..... .>. .,,,., ' .,. > *">?. -, ,<+, ,:..'; :,j-.,, 
4 ..<.7v 

. --. . . ,.,,.: A,'& :, .: . 
, - . , i - r ' . . ."  

Peabody, MA 01 960 USA 
, . ' .... :.;; ...i2?...'s ' Tel: 978-532-6330,800-542-9725 . . . .  

Ocean Optics, 
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Cleavable PepSpotsTM 
P e p t i d e s  f o r  S c r e e n i n g  

Clmuble Pepspots " 
The economical alternative to ordering mg-quantities of 
peptides wherepg-quantities will do: 

Soluble peptides in microplates ready to use P 

Compatible with any HTS format 
Peptide modifications possible 

i 

European Headquarter: phone +49-30-6392 6392 
fmc +49-30-6392 6395 

Ldower Chaussee 5 email biils@lenni.de 
BIO TOOLS GmBH Dl2489 Berlin Gennany www www:~ni.de 

U.S. Office: 
201 N. Front Street phone 800-91m75 
Mlmington fax 910-762-2249 
N.C 28401 email wesselgr@wilrnington.net 
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'TOTE IMAGING 
- "- . - \"9LdTICh 'S From Cells 

I Resus 
Inc. 

Measure a-1~ 
in 0.1M HCl! 

wOeS Radioactive! 
HO Neutralization! 
HO -tractions! 
NO Drying Down and 
Reconstitution! 1 b 

Assay Designs, Inc. * 
AM Arbor, MI USA 8 

phons: 1-734-668-6113or1-800-833-865: 
fa%: 1-734-668-2793 
e-mail : aasaydes@pipeline. 
url: http://nn.as.rydssipnrr.c~ 

Worldwide dietributio~! 
Call for your local distributor. 

1s at ASCB Booth #I045 

. . F~c,  Fax: (703) 208-1960 
I v - * Email: info9scanalgtlcs.com 
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Your Options Keep 

Do the math.* 
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Leica. 
An Eve for Discoverv 
The demand for innovative system solutions in l i e  sciences is growing all the time. Leica can provide you with justthe 

U - .- 
G solution you need. So why not benefit from the experience of an international technology group? Sales organizations in 
5 
f over 20 countries guarantee optimum support and service. Leica offen a wide range of products for life science appli- - 0 

cations to suit all requirements from routine to research. 

Leica Microsystems Holdings GmbH Phone +49 (01 6441 29 - 0 
Ernst-Leitz-StraBe Fax t49 (0) 64 41 22 - 25 99 

0-35530 Wetzlar (Germany) . www.leica.com 
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