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COVER The yellow area (left) shows a red-stained misfolded protein Science colocalizing with a green-stained molecular chaperone in the endoplas- 
mic reticulum (ER) (image width, -12 yrn). After a shift from 39.S0 to 
3PC, the protein folds property, passes quality control Iems the ER, and 

www.sciencemag.org enters vesicubtubular dusters (red spots on the right) en route to the 
cell surface. This special issue looks at quality control mechanisms in the 
cell, beginning on p. 1881. [Image:Anna Menacasa and Ari Helenius] 
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DISCONTINUOUS 
PLUMES 

Several volcanic regions, such as Hawaii 
and Iceland, are associated with hot spot 
plumes, but their depth of origin and thus 
the heat sources that lead to the forma- 
tion of these plumes have been debated. 
Two reports show how seismic tomogra- 
phy, which generates an image of the vari- 
ations in velocity in the mantle, can be 
used to try to resolve plume structures. 
Goes et al. (p. 1928) have resolved a lower 
mantle upwelling of hot material beneath 
central Europe that may be broken up into 
smaller upper mantle plumes. Ritsema et 
al. (p. 1925) have resolved an upper man- 
tle upwelling beneath Iceland that does 
not extend into the lower mantle. They 
have also found evidence for a tilted up- 
welling in the lower mantle beneath East 
Africa that does not connect with the up- 
per mantle plume-like structures that 
have been related to the East African Rift. 
In a Perspective, Ritter discusses how 
these discontinuous plumes may be relat- 
ed to upper mantle structure and crustal 
volcanism and rifting. 

SKATING ON 
THINNING ICE 

Sea ice is a sensitive indicator of climate 
change-if global climate were warming, 
then the amount of permanent sea ice in 
the Arctic should decrease. Satellite mea- 
surements and surface observations have 
shown that at least the areal extent of 
Northern Hemisphere sea ice has been 
decreasing for almost 50 years. Two re- 
ports present new measurements and 
analysis of changes in Arctic sea ice (see 
the news story by Kerr). Johannessen et 
al. (p. 1937) measured the areal extent of 
the perennial Arctic sea ice pack and 
found that the area of multiyear ice has 
decreased by more than twice as much as 
that of total sea ice. This change in ice 
cover has been accompanied by a roughly 
coincident decrease in ice thickness, 
which suggests that the heat and fresh 
water balances of the Arctic may be 
changing in significant ways. Vinnikov et 
al. (p. 1934) have examined the decrease 
in areal extent of sea ice. They combined 
five separate data sets and two indepen- 
dent climate models t o  test whether 
these sea ice reductions can be attributed 
to natural climate variations. Their model 
results suggest that the probability of 
this change being caused by natural vari- 
ability is less than 2% for the last 20 
years and that the decreases seen should 

continue during the next century. They 
conclude that the observed decrease in 
Northern Hemisphere sea ice is probably 
a result of anthropogenically driven glob- 
al warming. 

- 

B CELLS AND MUCOSM 
IMMUNITY 

he immune system that develops 
the Length of the small intes- 
onsists of organized tymphoid 
~alled Peyer's patches. Within 

patches are M cells, which allow 
robes to pass into the lymphoid 

where they initiate an immune 

L p o w  01. gain a foothold for infec- I 
ti&. ~olovl<i& et JL (p. 1%5) report 

ng B 1ymp)locytes were 
cells, and that M cells 
by exposure to B cells. 
of mice with no B cells 

fection by murine mammary tu- 
virus was found'to be due to the 

of M cells rather than the 
of B cells. Thus, B cells not 
ipate in immune responses 

t are ~nvolved in the generation of 
he organs for mucosal immunity. 

QUANTUM DOTS 
CROW UP 

One way to self-assemble quantum dots 
or nanocrystals on a surface is through 
strain. When there is sufficient crystallo- 
graphic mismatch between a thin film 
several monolayers thick and its underly- 
ing substrate, the resulting strain can be 
relieved by rearrangements that create 
quantum dots. For germanium-silicon 
dots, low-volume pyramids and high-vol- 
ume domes form, but the origin of these 
two size distributions has been unclear. 
Ross et al. (p. 1931) used a low-energy 
electron microscopic technique to look at 
the evolution of the dots in real time. The 
dots begin as square-based pyramids, and 
proceed through a series of metastable 
transition states before maturing into 
multifaceted dome-shaped dots. 

DID YOU GET THAT 
FLU SHOT? 

The value of the annual flu vaccine is di- 
rectly related to how well it can be deter- 
mined which flu strain will actually pre- 
dominate in the seasonal onslaught. Bush 
et al. (p. 1921; see the Perspective by 
Hillis) have analyzed the molecular evolu- 
tion of flu strains through recent years 
and arrived at a means to predict more 
accurately which strain will emerge in the 
(rext flu season. Their process, which in- 
volves identification of codons under pos- 
itive selection to change, successfully pre- 
dicted in retrospective tests the flu strains 
for the last 8 years. 

A CLASS DIFFERENCE IN 
WHERE YOU DOCK 

The adaptive immune response is stimu- 
lated when peptides bound to  major 
histocompatibility complex (MHC) 
molecules bind to T cells. Structures of T 
cell receptors (TCRs) in complex with 
peptide-MHC class I ligands have been 
determined. Now Reinherz et al. (p. 1913) 
present the structure of a TCR binding to 
a complex of a 16-residue peptide anti- 
gen and a murine MHC class II molecule 
(pMHCII). The authors propose that the 
angle of TCR-pMHCII docking will be re- 
stricted to a more "orthogonal" interac- 
tion than that seen in the class I "diago- 
nal" mode, and that this difference in 
docking specifies the preferential binding 
of pMHCl and pMHCll to CD8 or CD4 co- 
receptors, respectively. In a Perspective, 
Wilson analyzes the similarities and dif- 
ferences between the pMHCll and pMHCl 
structures, and cautions that while this 
work is a valuable contribution, more 
TCR-pMHC structures are needed to un- 
derstand fully the structural basis of TCR- 
MHC recognition. 

GOING WITH 
THE CROUP 

Spontaneous activity is seen during 
recording from a single neuron in the 
brain. Is this seemingly random firing 
simply "noise" that lacks any informa- 
tional content or could it also represent 
some kind of meaningful signal? Tsodyks 
et al. (p. 1943) combined single-neuron 
recording with real-time optical imaging 
of a large surrounding cortical region 
and found that the firing of a cell de- 
pends on the overall activity pattern in 
the surrounding area. It appears that 
nerve cells are not really firing at ran- 
dom, but rather that they are participat- 

CONIINUED ON PACE 1815 
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ing in larger cortical activity states that BLOCKING DEVELOPMENT 
seem to correspond to the functional ar- OF B CELLS 

Not all of the causes of genetic imrnu- 
nodeficiencies have been worked out. In 

BONING UP cases in which B cells are lacking in the 
ON STATINS periphery, the Btk protein kinase signal- 

Nearly 100 million people worldwide are ing pathway is suspect, as it has turned 
at risk for osteoporosis, a debilitating out to be critical for B cell activation and 
disease of bone loss, and this number is development. Minegishi et al. (p. 1954) 
expected to rise as the population ages. have characterized the defect in a pa- 
Mundy et a1 (p. 1946; see the news sto- tient that had normal Btk. The mutation 
ry by Vogel) show that the statins, a responsible in this case was the BLNK 
group of drugs commonly prescribed to adaptor protein, which coordinates sig- 
lower serum cholesterol levels, also naling from the B cell antigen receptor 
stimulate bone formation in vitro and in by binding to various kinases, lipases, and 
rodent models. This effect was associat- adaptors. Pappu et al. (p. 1949) generat- 
ed with increased expression of bone ed mice deficient in BLNK and report 
morphogenetic protein-2, a growth fac- that these mice have the same defect-a 
tor produced by bone cells. These results block in the development of immature B 
raise the possibility that with optimiza- cells from the pro-B to the pre-B stage 
t ion of dose and tissue distribution that effectively prevents maturation of B 
properties, the statins may have benefi- cells and antibody production. 
cia1 effects in the prevention and treat- 
ment of osteoporosis. POX ENTRY PATHWAYS 

The ability of chemokine receptors to act 
TOO MANY DOING TOO LITTLE as viral receptors is best known for the 

Familial hemophagocytic lymphohistiocy- case of the human immunodeficiency 
tosis (FHL) is a genetic disorder that dys- virus (HIV). Lalani et al. (p. 1968) have 
regulates the immune system and leads to now identified a receptor for a very dif- 
excesses of lymphocytes, macrophages, ferent pathogenic virus, myxoma, a rab- 
and inflammatory cytokines. Two genetic bit pox virus. They show that 3T3 cells 
loci have been identified and linked to the can be made permissive for this virus if 
disease. Stepp et al. (p. 1957) identified the cells are transfected with one of a 
the defective gene in the lOq21-22-linked number of chemokine receptors, includ- 
patients as the gene coding for perforin, a ing CCR1, CCR5, and CXCR4. Infection 
protein released from cytotoxic lympho- could be blocked by treatment with a 
cytes to kill the target cell. This finding chemokine or specific antibody. The au- 
provides insight into the biological role of thors speculate that the existence of 
perforin as a mechanism for turning off poxviruses may have led to the selection 
immune responses, perhaps through the in the human population for mutant alle- 
elimination of antigen presenting cells or les of CCR5 that would later provide re- 
the cytotoxic T cells themselves. sistance to HIV. 

T E C H N I C A L  C O M M E N T  S U M M A R I E S  

Reconciling Holocene C02 The full text of these comments can b e ~ t  
www.sciencemag.org/cgi/contentlfulVl286/5446~B~~ 

Wagner et al. (Reports, 18 June, p. 1971) used measurements of stomata of fossil leaves 
from a peat bog in the Netherlands to infer atmospheric C02 levels during deglaciation 
and the beginning of the Holocene. They concluded that changes in C02 levels accom- 
panied small climatic oscillations and suggested that C02 levels were high [above 300 
parts per million by volume (ppmv)] in the beginning of the Holocene. 

Two comments critique their second interpretation in particular. Birks et al. com- 
ment that other fossil leaf data and ice core data "are consistent with atmospheric 
C02 leve ls... at ca. 260 to 280 ppmv" and question the calibration set used by Wagner 
et al. lndermuhl et al. provide further discussion of the discrepancy with the ice core 
measurements of atmospheric CO, levels from Taylor Dome, Antarctica. 

Wagner et al. respond that the other data from leaf stomata have low temporal 
resolution and may be biased by comparison of samples across latitudes, and 
"agree that [their] results cannot be reconciled with the ice-core records from 
Antarctica." 
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P Worm great with or without serum 

b Highest levels of tsansfection available 

b Best results with hard-to-transfect cell lines 

Alienated by hard-to-transfect cell lines? G e n e P 0 R T E R'" 2 
transfection reagent has out-of-this-world results for a variety 
of cell lines. This new reagent yields higher efficiencies than 
GenePORTER reagent, even in the presence of serum. Order 
GenePORTER 2 reagent today and make contact with the next 
generation of transfection reagent. 

GenePORTERTM 2 
Transfection Reagent 

75 reactions (0.75 ml) T202007 
150 reactions (1.5 ml) T202015 

750 reactions (5 x 1.5 ml) T202075 

To Order: 888-428-0558 
Fax: 858-623-9494 

lOlPO Telesit Court, Son Diego, CA 92121, USA 
Ieck out the Gene Thera~y Systems web site @ 

Now available on our web site: 
J Gene Therapy Systems, Inc. 1999 Catalog 
J Updated list of sucessfully transfected cells 

http://www.genether~systems.com 
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Gene Therapy Systems International Distributors 

Australia Astral 61-2-9540-2055 Austrle . BIO-TRADE +43 1 889 18 1E 
Benelux . BlOzymTC BV +31 +(0)45 532 77 55 China Shanghai Haojia 
Tech. 86-21-5453-0107 Denmark. KEBO Lab N S  +45 43 86 87 88 
Finland . Kebo Lab +358 9 8045 5300 France OZYME +33 1 30 85 92 92 
Germany PEQIAB 49-9131-691-470, Biozym +49 5152-9020 Israel 
Biotech Appl. 972 8 928 5353 Italy. Duotech 39 02 331 066 30 Japan. 
Funakoshi 81-3-5684-1622, Takara +81-77-543-7231 Korea . Core Bio 82 2 
841-7530 Norway. Kebo Lab N S  +47 22 90 00 00 Sweden. KEBO Lab 
+46 8 621 35 07 South Africa. Millinium 27 12 8034-876 Spain bioNova 
+34 91 551 54 03 Switzerland. Axon Lab AG +41 561484 80 80 Taiwan. 
PROtech 886-2-23810844 United Kingdom . Lifescreen Ltd 01895 453700 



Antibodies for Cell Adhesion Research 
Specific for transmembrane and signaling proteins 

BD Bio,s~iences provides a compreheis:. - 
yive portfolio of reagents and systems ' 

or>he study of signal transduction. 
-""jnc!uded in the reagent program are 

:$,intibodies and molecular probes specific 
- door cell adhesion molecules, extracellu- . a 

. , .$ar . matrix proteins, and cytoplasmic ' "vioher;ll m-prixeins. 
?$ - y' ; \ =-. 

- 6 2 ,  * 

nigh k ~ ~ r i n s d u c t i o n  
Laboratories Monoclonal Antihndies 
for Cell Adhesion Research 

Applications in Western Blotting, 
Immunoprecipitation, 
Immuaofluorescence, and 
Immtmohlstochemisary 

Specificities Include: 

Cell Adhesion Molecules 
Cadherins 
Integrins 
Catenin\ 

. 
Extracellular Matrix ~taieins 

Fibranectin 
Laminin BZ 
Kalinin R l  

Cytoplasmic Per~pheral 
Membrane Proteins 

Paxillin 
FAK 
p130':as 

Related Materials and Produc& :. 
Now Available - Cell Adhesion 
Mailer with Information About the 
Entire BD Transduction Laboratories 
Cell Adhesion Product Line 

Sampler Kits - 1Opg Quantities of 
Cxll Adhesion Antibodies Grouped 
into Areas of Zonula Adherens, Focal 
Adhecinrl, and Integrins 

BD K~boQuant'" - A Novel 
Molecular Application for Monitoring 
<,ene\ Associated with Cell Adhesion 

For more information regarding BD Transduction LaboratoriesTM @BD 
ED Biosciences products. please call 1-800-227-4063, or fax to  1-606-259-1413. For more Indispensable to  
www.bdbiosciences.com information regarding BD RiboQuantTM, please call 1-800-848-6227. human health 
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ChemdexTM -Your One-Stop Shop for Life Science Supplies 
The hours you spend ordering lab supplies cut into your day, distracting you ftom your research. 
You have more important things to do than search through dozens of catalogs for the product you 
need or track the status of your order. 

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

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

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

8 1999 Chemdex Corporation. Chemdex is a trademark of Chemdex Corporation. 
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TRY OUR eCOM M ERCE SOLUTION @ www.sigma-aldrich.com 
EASY ON-LINE ORDERING 
The Sigma-Aldrich PipeLineTM eCommerce 
system offers simple, on-line access 
to over 200,000 products from the 
Sigma-Aldrich brands: Sigma, Aldrich, 
Fluka, Supelco and Riedel-de Haen. 
Now you can place multi-brand orders 
for biochemicals, chemicals, equipment 
and laboratory supplies from all of 
our brands in a single transaction. 

FIND WHAT YOU NEED FAST 
With eight different ways to search, 
including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. 

Stop the chase and log on today. 
It will make your job easier. 
wwwsigma-aldrich.com 

A TOTAL INFORMATION RESOURCE 

Because we are a manufacturer, we offer 
not only quality products but the technical 
knowledge and support to back them up. 

Over 90,000 on-line MSDS's 
Over 2 million on-line Certificates 
of Analysis 
Thousands of data sheets and 
technical bulletins 

SIGMA-ALDRICH 
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Perfection comes with Perfectprep" 
Imagine, if you can, ultra-pure plasmid DNA which has been rapidly 
isolated and is now ready for transfection and sequencing: It's almost 
too perfect to be true! But it is both perfect and true -thanks to 
Eppendorf's Perfectprep. Plasmid Kits for plasmid DNA isolation, 
which give you: 

Ultra-pure plasmid DNA in next to no time 
Reproducible, high-yield results 
A spin-column format for ease of handling 
Ready-to-use plasmid DNA for manual or automated sequencing, 
cloning and transfection 

Rapid, simple and systematic plasmid purification, adapted to suit 
sample throughput and the amount of DNA required, whether you 
want individual purification in one spin column or the simultaneous 
isolation of 96 plasmid samples. The Perfectprep System offers 
rapid, reproducible yields of plasmid DNA in a simple-to-use 
kit system. An extremely efficient binding matrix ensures that yields 
remain constantly high. The plasmid DNA obtained is ultra-pure, 
shows no chromosomal DNA or RNA contamination and can be 
used immediately after isolation for all molecular biological 
applications, such as automated sequencing, transformation, PCR', 
blotting or clonings. 

The Perfectprep Plasmid System is available in five different kit 
versions, including the ultra-rapid Mini-Kit, the economical XL-Kit 
and the high-throughput 96 Spin-Kit. Without the use of organic 
substances and fully compatible with Eppendorf centrifuges 
and rotors, these kits provide plasmid DNA which will make your 
colleagues green with envy. 
Perfectprep from Eppendorf - perfect by name, perfect by nature. 

'The PohFuK%u, Chain Reaction (PCR) is potected by patent. 
The patent is held by Hoffmann-La %ache. 

The Perfectprep* System 

Vilds 
Kit Bacteria Time High Copy Low Copy 
Size Culture needed Plasmid Plasmid 

(mi) b i n )  Cg) Cg) 

Mini 1-2 25 5-30 1-3 

Midi 10-75 120 50-600 10-1 00 

Maxi 100-300 150 250-2,500 50-400 

XL 400-800 150 2,000-6,000 200-1,000 

96 Minispin 1-1.3 120 2-1 0 0.05-0.06 

eppendorf 
In touch with life 
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Eppendorf - Netheler - Hinz GmbH .22331  amb bur^ . Germany. Life Science Application-Hotline: 4 9  180-3666789 . Fax 4 9  40-53801-556 

e-mail: eppendorf@eppendorf.com . eppendorf home page: http://www.eppendorf.com 

Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . Phone 800-421-9988 or 516-876-6800 . Fax 516-876-8599 

e-mail: eppendorf@eppendorfsi.com . website: www.eppendorfsi.com 
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Statsoft Lsrael (Kefar Saba, Ismel), ph: +97-29-742-7791, fax: +97-29-742-7922 
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the Inner 

C 
Drug discovery and basic life sclence. 
Research areas that are under constant 
development. Buzzing with activity. Every 
week, brand new proteins are discovered. 

-- 
( of Llfe. By studying 

me role or proteins in human cells, 
you can gain new knowledge about 
life itself. About health and diseas- 
es. This involves a thorough under- 
standing of what molecules do. 
And why they do it. 

Key Questions. Do two molecules bind to 
each other? How specific is the interaction? 
How much? How fast? How strong? 

In basic research, current studies address signal 
transduction, receptor-ligand binding, and 
immune response mechanisms. Among other 
things. In the pharmaceutical industry, resear- 

chers are racing to describe the 
functions of newly found proteins. 
To help them design and discover 
new drugs. 

The Key to Success. These are 

2 difficult issues. But Biacore can 
provide the answers. Our high-tech 

instruments offer researchers unique tools to 
detect and monitor biomolecular interaction. This 
knowledge is key to success in both basic and 
applied R&D. It will open closed doors for you. 

www. biacore.com 
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Meet the challenges of the digital age 
with Axioplan 2 imaging. Not just a 
new microscope but a flexible system 
designed for the future - the digital 
imaging platform. A system that is set 
up and controlled by computer, with 
images captured and stored by 
computer, that  communicates wi th 
other computers - truly digital from 
start to  finish. 

. tY *' 

Comblne wlth AxioVision software, 
wlth ~ t s  ~n-bul l t  microscope control, and 
the new AxioCam ultra hlgh resolutlon 
dlgltal camera and you have pure 
synergy - mlcroscopy and more. Make 
yours the future-proof cholce for hlgh 
resolutlon Image captire, Image 
processing, archlvlng - even tele- 
mlcroscopy. The dlgltal age IS wlth us. 
Are you? 



Mal<e time stand still 

I Amb~on. Inc. 2 1 30 Woodward St . Aust~n.TX 78744- 1832 tel(5 12)65 1-0200 fax(5 12)65 1-020 I ernall rno~nfo@ambion corn w a r n 6 o n  corn 
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Read it and reap 
L < 

roarray analysis is revolutionizing genomics researcl 

enabling scientists to analyze complex systems 

d pathways. Using proprietary high-precision fluid 

e GMS Microarray Analysis System provides superic 

nalytical performance-for use in your own lab, in 



t -r.' 4. , ' I 
i 

und up and highly purlfied to yield bands of mivaled clarity andsharpr?ess. Precision Prc,". , 
Standards migrate to their true molecular weight, so .w g@ u&&L- weight chmninations every time, 

' 

without lot-to-lot v&abBty, wen pmsbinedl See us at- + -, .. : a _  for additional information. 

Visit our Lik Science web site at discove~bio-rad.com. 
Call toll free at 1-800-4BIOR4D (1-800-424-6723); outside the US, call (510) 741-6996. 
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Detection of apoptosis by flow cytometrv using the 
M i h o n d r i a l  Membrane Sensor K i t  

ApoAlert Caspase-3 Assay detects caspase-3 
activity soon after induction of apoptosis. 

llbh'djcm inspired by h e  an 0fMolph W e b  (1903-1974). 

CLONTECH offers a variety of products for apoptosis 
detection, including the new Mitochondria1 Membrane 
Sensor Kit for detecting the change in mitochondria1 
transmembrane potential that accompanies apoptosis. 
The kit's fluorescent dye provides an easy way to visual- 
ize membrane potential changes using fluorescence 
microscopy or flow cytometry. 

The Annexin V-EGFP and -FITC Apoptosis Kits recognize 
phosphatidylserine on the outer membrane of apoptotic 
cells. The Apo 2.7lAnnexin V-EGFP Kit includes the Apo 
2.7 antibody, which detects an antigen on the mitochon- 
drial membrane of apoptotic cells. ApoAlert Caspase-3 
and Caspase-8 Assay Kits provide a convenient, quantita- 
tive way of detecting caspase activation. 

To detect nuclear events in apoptosis, use the sensitive 
ApoAlert LM-PCR Ladder Assay Kit or the versatile 
ApoAlert DNA Fragmentation Assay Kit. 

Call and order today! 
Gannalvy & End Europe: CLONTECH GmbH Tel: 06221 34170 Fax 06221 30351 1 
United Kingdom: CWNTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 
J a m :  CWNTECH Japan Ltd. Tel: 03 3523 9777 Fax: 03 3523 9781 
Swilzerland: CLONTECH AG Tel: 061 68354 50 Fax: 061 68354 52 
Ausbia: CLONTECH GmbH Tel: 01 310 6688 Fax: 01 310 7744 
Dibutca Arral ia:  61 7 3273 91W rn &lg*rJLmnkurg: 0 8W 1 9815 rn Rnzil: 55 11 56910619 rn b l a h .  
Now call CLONTECH direct *SW 662 2566 rn Chile 56 220967M rn China: BElJlNG YUANGPING BIOTECH 86 

C L O N T E C H  
N O W  Y O U  C A N .  

10 ~nim55i; GENE CO. Lm. mi wa 7163; GENETIMES TECHNOLOGY. 8621 MM 1358 rn ~ n c k  ~ ~ p u ~ r i  
m 19 7265214 rn E g ~ t  349 8311 rn Finlank 358 9708 596 19 rn hlllC8: 3313 602424 rn GNSCE 3 1  51 53962 1020 East Meadow Circle. Palo Alto. California 94303 USA 
rn Ikng Kmg: 852 2646 6101 rn H u m .  36 1 280 31LB rn Indi.: 91 11 54 21714 rn bml: 972 4 -95 rn 39 
55 5 Wl871 rn 5 2 556 Wll rn h w a :  6W 787 72611 rn W w :  525 ?.El4718 rn lb MI11*rlalk 31 33 
495 W 91 rn l lotwq 47 72421 520 rn Palauk 49 6221 3 1 M  rn Pomgal: 351 361 36m rn Scandinmix 46 8 728 W 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1 350 650-424-1 088 
5 5 r n S i ~ a p n u 6 5 n 5 R B I r n ~ ~ n 2 1 ~ l 5 1 f f i r n S p . m 3 9 1 6 3 D r m 9 r n T * w r c 8 8 6 2 m O z z 1 5 r n  E-mail: products@clontech.com orders@clontech.com Internet: www.clontech.com 
kil.nl:6625J138M4rnTlu(l.1:302163858321 r ~ .  IIM 0 1998. CLONTECH Laboratories. Inc. IAO~)I)~I 
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Trust proven and reliab 

@ EndoFreeTM Plasmid Kits are proven by thousandGf researchers to pertorm tor bott 
nd in vivo gene transfer applications. Trust QlAGEN technology to give you thc a 

Increased efficien 

T r d m n a k  WAGEN?, EodoFd".C) 1999 GIIAICiPl, dl I@IIS mm!ul. 2 L 

w m m '  
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Visit our Life Science web site at discove~bio-rad.com. 
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the U.S., call (510) 741-6996. 
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We +e put a :a .F,-- quali ty.  

GIBCO B R L  Products  and S e r v i c e s  
for  C e l l  Cul ture .  

Producer of GIBCO BRL" Products 

U.S. Academic and Government O r d c d E m - m  (800) 8286686 
U.S. Industrial O r d e r s f l k x i - ~  (800) 874-4226 

k p m d ~ p c f a l a b a a m r y d u s o n l y a n d p c m t i n r m d e d f a h m a M m s l ~ ,  
menputic. a C W  urs. un)ess omavvir+ &. 01998 Life Tcdnologies. Irr. I- 
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CIus tal W 
Motifs 

SenBank 
Fasta 
Prime 

SWISS-PROT 
Flip 6 frames 
---15t)..emmm 

m 
SXvj GAT OR^^^ 
J' , 

m eaSled ~ ~ ~ . c o m  

web site where Frornthe~BLASTtothefmalPhylogenyU-ee, 
BioNavigator.com makes sequence analysis fast 

- and easy. There's no need to cut and paste results 
from one program to another. BioNavigator.com 
integrates the databases and sequence analysis 
programs you need on one Web-based work- 
space. % you can submit BLAST results d i m x l y  
to other analysis progmms without any tedious 
foma problems. - 
You don't nedaqspecialized~.InEnct,you 
d o n ' t n e e d a q ~ a t a l l . f f y o u ~ a ~ c e s s t o  
theWd3,you cstn access ~ . c o m f r o m a t l y  

comprehensive computer, any the you want. And once you're 
logged on BioNav@tor.c.com, you% lhd a complete 

analysis as well. suite of databases and analysis tools, 
instructive artorid and pmtocoIs, cnkprehensive 
technid support,and 1- free unlitnitcxl access 
to BioNavigatocann. 

c@p rrvb-eom 
SoBUSTaway.RegbWxtdayEoraf+eetrlalat 

; , . 
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and 

M .n it comes to highthroughput, 
there are custom oligos, 

there are customized custom oligos. 

Your lab is unique. 

Shouldn't your high- 
throughput service be? 

We think so. That's why 
our competitive pricing 
and synthesis capacity allow 
you to order any number 
of custom oligos for your 
genome project. Choose 
from 96-well plates, 

384-well plates, and cluster 
tubes customized to  your 
specifications and delivered 
in 3-5 days. 

What's more, no one's 
quality control surpasses 
ours. Every oligo is verified 
by PAGE analysis, and 
every batch is perform- 
ance-tested by PCR and 
mass spec. You'll also enjoy 

our personal, friendly 
service and easy ordering. 
All at surprisingly afford- 
able prices! 

So call today for details 
on our revolutionary cus- 
tom high-throughput oligo 
synthesis. You'll find that at 
Sigma-Genosys, we focus 
on you, so you can focus 
on your research. 

SIGMA - - - - 

GCNOIYI 
Toll Free: 877-260-0764 www.genosys.com Email: info@genosys.com 
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Subscribe to Science Onlinetoday! Simply fax this form to (202) 842-1065, mail it to: AAAS, Membership Services. 1200 New York Avenue, NW, 
Washington, DC 20005, call (202) 326-6417. or sign up online at httpJIwww.sciencemag.org/subscripti~ns/M 

[ U U m W  O R I U . ~ r y . ~ u r r t O S e i i ~  a check gl~:md 4- -Mi%-1 for: S 
forjust*lrw. OCharseS m my credit card: 

t ~ ~ o n l y f o c ~ ~ ~ i n d i v i t l u d ~ ~ o r s c e i v e  PI Visa 13 Mastercard UArnsriranfWHgr 
S c k e i n  print.) 

, Non-Members I want to join AAAS and receive Scienee magazins IEIUNUE 

El ~SSUBS~ and B C C W  QO ~~~8 &FkM. I b v e  
' 

theeked my mernbsrsfrip category balars: 
N ~ Y E  (PLEASE P w n  

lNSNTUTfaN 
i 

pmfwshaf MeHnber $122 

0 *sss STREET ADDRESS 

MI-Tima W e n t  0 @b PITY STATE ZlWPOSTAL COIIE 

1 u ~ m .  AP1As,Membership Sefviees, 
1ZUM4ew Yarlc Avenue, WI Wshington, oc 2M105 IUAIL LIBDUWS 

iE4%= t a a Z I M 2 - t e  
b * ~ ~ r n ~ a p ~ & < * l b ~ ~  

B W  (202)32&6417 'lease allow 4 weeks for recwpt of first paper ~ssue of Sc~mce. - * 



Stay UD-to-date on the ~as t ,  aresent, and future of science! 
H O U R S  D A Y ,  

titb, w sciemeisrua b m d y  hyperlhrkfaniwtie~ss~in weto 
s in Madline and th ISI Citation k k x ,  with links 1 &8t,hdcles in 

I w W I I I I I I W  

Keep up-to-date on new scientific mseud~ 

graphics) not found in print 

From any computer, access the current issue of Scienceon the day of 
publication. Plus, the online version contains am authors' index, select policy 
forums, special essays, and supplementary materials (articles, resources, 

Dai$ Mm briefinas 
Access ScienceNO\nfs easy-to-read, daily updates of the hottest scientific, 
medical, and technological news. Plus, read concise overviews of exciting new 
research in Science's Compass. 

Explore current catalogs, brochures,technical applications sheets and new 
product information from the world's leading science manufacturers and suppliers. 

b I ook for a new care 
Prepare lor your future & ~ ~ n c e ' s ~ k x ~ ~ a v + l o o k  foia j& receive 
career advice, M e w  salary surveys, and more. Plus, sign up for job alerts and 
we'll notify you via m a i l  when jobs open up within criteria you've selected. 

~ y u a r r r l n ~ l s l l d o g e n r o r l r f o r ~  
Don't worry about searching for articles on developing topics in science. We'll let 
you know when the news comes in. Science Online provides personalized email A- .. 
alerting services for onfine subscribers. Sign up for CReTrack Personal AlertsIM 
we'll notify you whenever new condent in a participating journal is puMihed ttitlt 
matches criteria besed on the Mpics. authors, and articles you choose. 

$- 



The 
~mportance 

01 defining 

o biectives. 
Whatever your advanced imaging objectives, 

advanced CFId optics can handle them. 
When your requirements involve spectral wavelength imaging from the IR to 

the UV, the secret to great images is the improved signal-to-noise performance 
designed into Nikon's CF160 obiectives. 

You'll find over 80 CF160 objectives including those needed for techniques 
such as multiphoton/confocal, detection of GFP expression, DIC, phase contrast, 
fluorescence and deconvolution-restoration microscopy. 

For a demonstration of how important it is to define your research obiectives 
with CF160, call 1 -800-52-NIKON, ext. 362. Or visit us at www.nikonusa.com 

3 
Rg. 1 - Specimen: C. elegans; %photon excitation technique on Nikon Diaphot with BOX Plan 
Apo Oil objective. Provided by J. White, Univ. of Madison. WI and Bio-Rad. 
Fig. 2 - Specimen: Manduca sexta pupa thoracic neurons; immunocytochemical technique on 
Nikon PCM2OW Confocal with 20X Plan Apo objective. Provided by P. Jansma, Univ. of Arizona. 
Flg. 3 - Specimen: Dmsophila embryos; time lapse GFP technique on Nikon TE300 with 10X 
Plan Fluor objective and simple PC1 software. Provided by B. Burnip, Compix Inc. and B. Sanson, 
Univ. of Cambridge, UK. 

ECUPSE 

O 1999 Nikon Inc. 
Redefining Infinity 
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amples as Small as 1 ~ 1  

A Breakthrough in 
DNAIRNA Measurement 

Gene Specm I can analyze samples of 
only 1 to 50  pL accurately and reliably. 
Absorbance, 2601280 nm ratio, concentra- 

t tion, purity, and protein concentration are 
al l  determined instantly. 

To learn more about the benefits, 
I call 1-800-624-61 76  or 

visit us at www. hitachi-soft.com/gs 

Id (9 k. .TACH1 
Genetic Systems 

Hitachi  Sof tware  Engineer ing Co., L td .  
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- - TaKaRa Z-TapTH -1 conventionkt1 Tap 
Spa,, ,,... parison in Amplifying E. coli G,. .,...., 3NA (1 00 ng/50 pI PCR) 

TaKaRa Z-Tag" (R006A: 200 U, ROO6B: 200 U x 4) 1 
Offers Unmatched PCR Productivity by any other 
enzyme at Five times Faster Speed with Excellent 
Processivity and Higher Sensitivity. 

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-TapTM provides High-throughput to enable 
multiple runs of sample processing on a single 
cycler* each day. 'Applicable to any thermal cycler currently in use 

Highly Efficient and Cost-effective PCR processes 
will accelerate genetics applications in every related 
field. 

A m p l i i  of E. coli Genomic DNA (1 00 ng150 pl PCR) 
with T a h R a Z - T e  
on the TaKaRa PCR Thermal Cycler PERSONAL by performing 
30 cycles: Using 5 sec-denaturation time at 98" C, extension ' - 

times are 2 sec, 70 sec 
and 150 sec at 68" C, 
respectively for 1 kbp, 1 0 
kbp and 20 kbp. 

I Lane (5 p1 applied for 
the Electrophoresis) 

1. DHY marker 
2, i kbp 
3. 10 kbp 
4.20 kbo 
5. A-~i r id  Ill marker 

Purchase of Uw Takm 2-Taq is accompanied by a limIed I m i  to use I in the Poiyerase Chain Reacbon (PCR) pocess for research in mniundm with a thermal cycler boss ~ 6 8  In the automated p3hmam of the PCR pmcss 
is covered by Uw upfront l a s e  fee, eiMer by payment to Perkin-Elmer or as purchase, i.e.. an amtized thermal cycler. 

TAKARA SHUZO CO.,LTD. 

BIOMEDICAL GROUP 
Phone:+81?7%7y2 &!%I 77.- 

K ~ J R  ~ U T O R S  
BOtlAN(T-)Bkmedlcslkrr U S A n d m e ~  Eurqn 
Phone: (02) w-m Fax: (02) 5773681 PmVaacarpaarOn BioWhHtalra 
urs* Td b 800791-1400 
TaKaC(II6bmedidEuqres.A FKC808- L-&(OPm 1611 
Phone:+33 1 41 4701 14 F ~ K  +33 14792 1 8 8 ~  -:we- F x  *32(0)8735 1967 

Homepage: http://www.takara.co.jp/english/bio_e/ E-mail: biismOtakara.co.jp 
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You don't want to 
lot of time battlin 
hardware and software 
issues. When you buj  
SPOT RT digital camera 
you get an imagin 
environment desig 
company, with camera and 
software seamle~sly integrated, 

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

cle No. 27 on Readers' Sewice Card 

I A Complete Workir 
Environment. 

PHONE: 810.;a1.6000 FAX: 810.731.6469 e-mail: infc,diaginc.com www.diaginc.com I 



B a s i c  

e n z y m e s  

f r o m  t h e  

c o m p a n y  

t h a t  n e v 

t h e  

Ole23 USB Corporam 

The basic elements of your research - modifying enzymes, ultrapure biochemicals and USB Corporation 
reagents - have always been the basics of our business. So while many companies are 261 11 Miles Road 
pursuing multiple technologies, we are continuing to concentrate on one goal - to supply Cleveland, OH 441 
you with consistently pure, superior quality enzymes, biochemicals and convenience 1.800.321.9322 
reagents. USB also gives you a level of service that is becoming rare in this business. Our www.usbweb.com 
customer service and technical support representatives know our products and your needs. 
Superior products. Superb service. Just two of the reasons why more researchers and large- 
scale manufacturers are turning to USB. To learn more, visit us at www.usbweb.com. Or call 
1.800.321.9322. USB. When you start with better raw materials, you finish with better results. 

For your authorized USB distributor outside the United States, contact your local Amersham Pharmacia Biotech office. 
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BRING 
YOUR RESEARCH 
TO A COMPLETE 

STANDSTILL 
I Whether you're imaging individual atoms with an AFM 

I And our patented Gimbal Piston" isolation system brings both 
ontal and vertical vibration isolation 

down to extremely low 

I input levels. Choose 
the standard stain- 

' ~ ~ m c z W s 7  

Flexible navigation through gels for *" ".'** 1 I 
analyzing, extracting, querying, 
linking and verifying data. 

Phone: t41  22 702 99 00 
E-mail: melanie@genebio.com 

www.genebio.comlmelanie3.html 
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or measuring voltage across a cell wall, there's no tolerance 
for vibration. That's why we've created 
TMC's 63-500 Series High Performance 
Lab Tables. Rugged construction and state- 
of-the-art work surfaces assure precise, 

I 

i accurate results in diverse applications. 

less steel laminated top, 
or the new CleanTop IIrM, 
with our patented, spill- 
proof design. But choose 
TMC, for lab tables that 
won't make waves. 

Technical Manufacturina Corwration 

15 Centennial Drive 
Peabody, MA 01 960 USA 

Tel: 978-532-6330, 800-542-9725 
Fax: 978-531 -8682 

e-mail: sales@techmfg.com 
www.techmfg.com 

VIBRATION SOLUTIONS WORLDWIDE 

I I 
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When you need the ability to see more, 
y o i  need the precisioh of Fu jifilm 

Science Imaging Systems. 

Js"" ""I 
. . 

Gem and fJuara- 

I & I  - Imaging a Information 

Science lmaging Systems 

- Japan Tel: 41-3-3406-2201 Fax: +81-3-3406-2158 - Europe Tel: 49-211-5089-174 Fax: 49-211-5089-139 
,z U.S.A Tel: +I-203-353-0300 Fax: +1-203-327-6485 (1-800-431-1850 ext. 3649 in the U.S.) 

http://home.fujifilm.comlinfolproductslsciencelindex.html www.fujimed.com 

Circle No. 81 on R e a d e r s '  S e r v i c e  C a r d  



DNA PURIFICATION 

Precision Des ign... 
for Success 

Introducing. .. 
Wizard@ SV 96 Plasmid 
DNA Purification Systems 

the Promega Plasmid Zone at 
nnmv.promega.comlfpo for compre- 
hensive information on the new 
Wizard@ SV 96 Plasmid DNA 
Purification Systems"), including: 

Protocols 
Articles 
Applications 
Online Ordering 




