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COVER Global view of asteroid 433 Eros obtained by the NEAR- Science Shoemaker spacecraft on 12 March 2000 from a distance of 200 kilo- 
meters. Color contours haw been added to show relative gravitational 
heights, ranging from red (highest) to blue (lowest). Gravitationally, the 

mmvsciencemag.org lowest region on Eros lies within the huge 10-kilometer-wide depres- 
sion at  the top right [Image: Jonathan Joseph for NASA NEAR Project] I 
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LIVING ON THE EXTREME 
Could climate change bring about greater 
occurrences and more severe droughts, 
floods, heat waves, and storms? The eco- 
nomic impact of these extreme events is 
evident in the daily news and is likely to 
be much more important than changes in 
the average temperatures or weather of 
regions. In a Review, Easterling et al. (p. 
2068) analyze both past trends and cli- 
mate model results relating to these ex- 
treme weather events, which may impact 
both society and ecosystems. In a related 
Policy Forum, Changnon and Easterling 
point out how government policies have 
changed with respect to dealing with 
weather-related disasters and suggest how 
further changes are still needed. 

A RENDEZVOUS WITH EROS 
The Near Earth Asteroid Rendezvous 
(NEAR)-Shoemaker spacecraft has been 
mapping the structure and chemistry of the 
near-Earth asteroid 433 Eros since 14 
February 2000. Four reports [Yeomans et a1 
(p. 2085), Veverka et al. (p. 2088; see the 
cover), Zuber et al. (p. 2097), and Trombka 
et a1 (p. 2101)l summarize the key results 
from a variety of instruments. Eros has a 
bulk density of about 2.67 grams per cubic 
centimeter, similar to crustal rocks on Earth, 
and has a relatively homogeneous interior 
with no major mass anomalies detected so 
far. The surface is littered with large- to 
medium-sized impact craters, but the num- 
ber of small craters is lower than expected. 
Linear ridges and grooves are prominent on 
the surface and extend for long distances; 
these features are probably related to im- 
pact processes. Boulders from 30 to 100 
meters in length are nonuniformly strewn 
on the surface and are probably ejecta from 
impacts. Spectra suggest that ~ r o s  has a 
composition similar to ordinary chondrites, 
a finding that could help solve the mystery 
of a source for the abundant ordinary chon- 
drites found on Earth. In a Perspective, 
Binzel discusses the compositional links be- 
tween asteroids and meteorites. 

FULLY DEVELOPED KONDO EFFECT 
In the Kondo effect, the influence of a local- 
ized spin impurity (such as one on a mag- 
netic atom) changes at low temperature 
because the conduction electrons can inter- 
act collectively and "screen" the influence 
of the spin on transport properties. A quan- 
tum dot connected to two electrical leads 
(which creates two tunnel barriers) repre- 
sents a system for studying a tunable Kon- 
do effect by varying the applied electrical 
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potential and magnetic field. Van der Wiel 
et al. (p. 2105; see the Perspective by von 
Delft) show that when phase coherence is 
preserved, the localized electron spin on the 
dot can be perfectly screened, and the con- 
ductance reaches i t s  maximum possible 
value (the unitary limit of the Kondo reso- 
nance), bracketed by highly resistive valleys. 

MOVING RNA ACCORDING 
TO PLAN 

During development, the production of 
a complex body plan requires the 
asymmetric distribution of messenger 
RNA (mRNA) and protein components. 
In Drosophila oocytes, developmentally 
regulated mRNAs like bicoid are locat- 
ed in the anterior region, whereas oth- 

ers, such as oskar 
mRNA, localize 
to the posterior. 
It is the distribu- 
tion of these two 
particular RNAs 
that is key in es- 
tablishing the 
anterior-posteri- 
or axis. Brendza 
e t  al. (p. 2 120) 

now describe the molecular motor like- 
ly to be responsible for transporting os- 
kar RNA in association wi th the 
Staufen protein to the posterior of the 
cell. The motor protein, kinesin I, has 
previously been shown to play a role in 
transporting a variety of cargoes along 
microtubules in multiple cell types. 

IMAGINE CHAOS 
The orbits of the planets around the sun is 
one example of a many-body problem that 
is highly sensitive to perturbations, and there 
is much interest in determining the long- 
term behavior of such systems. Froeschl6 et 
al. (p. 2108) have developed an efficient 
graphical representation of the transforma- 
tion from order to chaos of an integrable 
system of a quasi-integrable dynamical sys- 
tem, the so-called Arnold web, caused by a 
small perturbation. Using a fast Lyapunov in- 
tegrator that they developed, they imaged 
the transition from a system full of regular 
resonant motions to small islands of regular 
motions within a sea of chaotic zones. 

PROTEIN LINKING RINGS 
The capsid shells of bacteriophage HK97 
are very stable and cannot be disassem- 
bled by denaturation. Now Wikoff et al. (p. 

2129) have determined the structure of 
the mature empty capsid at 3.6 angstrom 
(A) resolution. The capsid is an icosohe- 
dron with a diameter of 660 A and a shell 
thickness of 18 A. It is comprised of 420 
monomers that are covalently linked into 
pentameric and hexameric rings. These 
rings loop through each other to form 
topological links, or catenanes. This "pro- 
tein chain mail" explains how the very 
thin capsid is stabilized. 

POLYMORPHISMS AND COMPETING 
CROUPS 

The evolution of highly polymorphic allel- 
ic selflnonself recognition systems, such 
as the vertebrate major histocompatibili- 
ty complex, is a classic question in evolu- 
tionary biology, immunology, and behav- 
ior. One hypothesis that has gained cur- 
rency in recent years is that variation at 
these loci relates to mating patterns, such 
that females prefer males with rare or dis- 
parate alleles. Crosberg and Hart (p. 
21 1 I), in a series of formal experimental 
tests of this hypothesis with two species 
of colonial marine invertebrates, show 
that no mating biases exist. Hence, mat- 
ing preferences are not essential to the 
maintenance of these polymorphisms. In- 
stead, it seems that the function of the 
system is in controlling outcomes of com- 
petitive interactions between colonies 
with different degrees of relatedness. 

BUBBLE AND SNAP 
The ocean is a noisy place. The largest 
source of background noise in shallow wa- 
ters is the snapping shrimp, whose crack- 
ling reports bedevil studies of marine 
acoustics and can interfere even with sub- 
marine communication. Versluis et a1 (p. 
21 14; see the news story by Brown) use a 
combination of high-speed film and theo- 
retical modeling to show how this noise is 
generated. When the shrimp's claw snaps 
shut, a water jet is created that produces 
a cavitation bubble; the noise is the col- 
lapse of the bubble. The noise that is gen- 
erated may function in defense and pre- 
dation by stunning small animals in the 
immediate vicinity of the shrimp. 

A HARSH CELLULAR ECONOMY 
Survival of a species usually requires over- 
production of young to ensure that some 
fraction survive to maturity. This approach 
to survival appears to apply even to a cell 
trying to produce proteins. Polypeptide 
chains emerging from the ribosome are 
not fully folded, and thus in some ways re- 
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semble the misfolded or damaged proteins 
that are the target of the ubiquitin degra-
dation system. Turner and Varshavsky (p. 
2117), using a "ubiquitin-sandwich" tech-
nique, show that more than 50% of the 
polypeptides that bore an amino-terminal 
degradation signal were degraded before 
they ever reachedtheir fully folded form. 

PRIMEDAND READYTO GO 
A dividing cell must pass through a series 
of "checkpoints" that monitor if the me-
chanics of the various basic steps are oc-
curring in the appropriate manner. For ex-
ample, the replication checkpoint ensures 
that DNA has been duplicated. How is the 
checkpoint enforced? Michael e t  al. (p. 
2133) show that it is the binding of one of 
the major DNA synthesizingenzymes, DNA 
polymerase a, to chromatin that indicates 
that replication is ongoing. Yet the check-
point is not sensing DNA replication itself, 
but rather the primase activity of the poly-
merase-the activity that has to generate 
short stretches of RNA that prime the syn-
thesis of the so-called Okazaki fragments 
on the lagging strand of DNA. Given that 
these transient species are produced con-
stantly during replication, they are an ex-
cellent indicator of the state of replication. 

INSULIN ON THE BRAIN 
The hormone insulin controls the 
metabolism of glucose, fats, and proteins. 
Alterations in insulin production and re-
sponse can lead to type II diabetes,a disor-
der that affects more than 100 million 
people worldwide. A growing body of evi-
dence has suggested that insulin signaling 
may also play an important role in the cen-

tral nervous system. Briining et  al. (p. 2122; 
see the Perspective by Schwartz) have sep-
arated the brain action of insulin from its 
other actions by creating mice that are se-
lectively deficient in the brain insulin re-
ceptor. Mutant mice showed modest diet-
induced obesity and insulin resistance as 
well as a significant reduction in fertility, 
the latter attributable to  impaired hy-
pothalamic regulation of luteinizing hor-
mone. These findings may enhance under-
standing of the complex metabolic disor-
ders often associated with type II diabetes. 

EAT LESS, LIVE LONGER 
Severely restricting a rat's daily intake of 
calories helps prolong its life.This regimen 
that works in primates and even yeast. 
Now Lin et  al. (p. 2126; see the Perspec-
tive by Campisi) have recreated this so-
called caloric restriction in yeast and iden-
tified some of the genes required for its 
effects on longevity. These include the 
chromatin-silencing gene SIR2 and a gene 
for an enzyme in the synthesis pathway of 
the metabolic intermediate NAD (the oxi-
dized form of nicotinamide adenine dinu-
cleotide). Because Sir2p is allosterically 
regulated by NAD, a decreased metabolic 
rate included by caloric restriction could 
cause altered NAD levels and thus main-
tain the ability of Sir2p to silence the ex-
pression of deleteriousgenes (in this case, 
the expression of r i b o ~ ~ m a lDNA that can 
be toxic to yeast cells). This connection 
between silencing and prolonged life in-
duced by caloric restriction suggests that 
proteins that silence gene expression may 
prove to be useful targets for drugs that 
modulate life-span. 

TECHNICAL COMMENT SUMMARIES 

Viral Escape and the Failure of The full text of these comments can be seen at 
Cellular Immune Responses www.sciencemag.org/cgi/content/fu11/289/5487/2003a 

Farci e t  al. (Reports, 14April, p. 339),studying the evolution of sequences in the enve-
lope genes of the hepatitis C virus (HCV), found that HCV evolved rapidly and 
showed much more genetic diversity in patients who developed the chronic form of 
the disease than it did in patients who ultimately cleared the virus. The data, they 
concluded, "indicate that the evolutionary dynamics of the HCV quasispecies during 
the acute phase of hepatitis C predict whether the infection will resolve or become 
chronic." Klenerman e t  al., while acknowledging that reduced viral diversity indeed 
probably constitutes "a feature of more successful immune responses," argue that 
"an appropriate balance between cellular and humoral immune responses"-i.e., be-
tween the early response by CD8+ cytotoxic T lymphocytes (CTLs) and subsequent 
pressure from neutralizing antibodies-is another important, and often overlooked, 
element of immune system success against this virus. Farci et  al., in their response, 
agree that "the cellular and humoral components of the immune system together in-
duce definitive viral clearance," in marked contrast to "the reductionist theories of ei-
ther CTL dominance or antibody dominance that have hitherto prevailed in studies of 
sterilizing immunity." 
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ABI PRISM"3100 Genetic Analyzer 

PE Corporat~onIS commrtted to proudmg the world's lead~ng technology and nforrrat~onfor life scientists ABsiosystems
Applied 

PE Corporation conslsts of the Applad Biosystems and Ceiera Genonncs businesses 

TheABT PRISMand ~ts design andnpphed Bwystems are registered trademarksof PE Cwfwahon or its subsldaries in the U S and certain other countries Fw 
Mmrch Use Only Not for use m d~~~gnostteprocedures meABt P W  3100 Ggnettz Anaiyzer Includes patented technology licensed from Hitachi, Ltd ,as a 
paii of a strategic pattnershlpbetweennppl~edB10sWems and H#achl, Ltd ,,ilswell as patented technology of Applied B~osystems02000 Applled Bbsystem 



M E R G E N  LTD. 

I f  you need t o  s imultaneously analyze over one  thousand gene expressions, there's no bet ter  choice 

than ExpressChipr '  D N A  Mlcroar rays  f r om Mergen. Each ExpressChip k i t  contains t w o  dupl icate glass 

slides pre-spotted wi t t i  ol igonucleotides, and reagents fo r  probe hybr id izat ion and signal ampl i f icat ion.  

Simple, Flexible and Affordable. 
Choose among human, mouse, rat, or custom ExpressChip kits 
Use low amount of total RNA as start~ngmaterial 
Process slides with your choice of laser scanners and image analys~ssoftware 
Customized services available 

High Quality. 
Off-chip oligo synthesis for high coupling efflc~encyand optimized quality control 
Sequences individually tested for cross-homologies in GenBank database 
Superb spot geometry and uniform density 
Hybridization without cover slip for clear images across the array wlth mlnimal artifacts 

Differentiat Expression Results You Can Trust. 
H lgh specificity and sensitivity 
Linearity over large dynamic range 

Get started today wi th  ExpressChipTMDNA Microarrays f rom Mergen and dlscover an endless array of 
possibilities. Visit us on the web at  wwwmergen-ltd.com, or call us tol l-free at  1-877-4MERGEN (463-7436).  
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Unparalleled access to the genomics frontier 

Integrated resources that help you navigate vast seas of data 

DoubleTwist.com's secure, comprehensive research environment helps you chart your course for genomic 

exploration. By providing a single point o f  access t o  multiple public and proprietary databases (including 

the  DoubleTwist Annotated Human Genome Database)-as well as a suite o f  automated research agents 

and sophisticated visualization tools-DoubleTwist.com guides you toward the  answers you need. 



Indispensable in uncharted territory 


a g a a c t a  g c t c g t t t g  -

The affordable, unrestricted way to support your expedition 

DoubleTwist's scalable, cost-effective, subscription-based solutions give any life scientist access t o  a powerful 

discovery platform. And because DoubleTwist is a neutral service provider, we do not assume any rights t o  

your discoveries or developments made from these discoveries. Whether you're searching for homologues or 

potential full-length cDNAs, on the lookout for new gene family members or alternative splice forms, there's 

no better compass for navigating the genomics frontier than DoubleTwist.com. 

Register today at www.DoubleTwist.com- 

and launch your genomics discovery mission. 
TM 
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"CHEMDEX SAVES ME AT LEAST 50 PERCENT OF T H E  TIME I USED T O  SPEND 


ORDERING SUPPLIES A N D  REAGENTS. MORE IMPORTANTLY, 


I ALWAYS K N O W  T H E  EXACT STATUS OF MY ORDERS. AS A RESULT, I SPEND A LOT 


LESS T I M E  C H A S I N G  D O W N  S U P P L I E S ,  
A N D  A LOT MORE TIME AT T H E  LAB BENCH."  

see why Kim uses Cherndex to order lab supplies 
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This is  a T I  phage. 

It attacks and destroys E. coli. 


Be grateful it's only a picture. 

Save your work with new T I  Phage-Resistant GIBCOBRL@Competent Cells. 

Now you can protect your clones and precious So why take the chance? 
DNA from TI bacteriophage infection. 

We remind you that "phage" is from the Greek 
Just use GIBCO BRL MAX EFFICIENCY@ word phagein, which means "to eat." DH5aTM 
TI Phage-Resistant Competent Cells. 

And suggest that you take immediate steps to 
Now able to guard against TI infection, these stop this omnivorous virus from having lunch in 
are the competent cells you've relied on for years. your lab. 
They provide the same high efficiency, at the 
same reasonable price. 

h s e n r i a i  T e c h m o l a g k e s  f a r  G e n e  E x p r e s s i o r r  



You Really are Seeing Double... 

subsequent recovery by electroelution...all done automatically! NO 

High Purity - for fluorescent and Consistent Results - up to CENTRIFUGATION 
manual sequencing 6 pg of plasmid per lane STEPS 
Easy Operation - begin prep with Fast - up to 24 preps per hour 
direct loading of 2 mls bacteria culture Affordable - list price under $8100 

Now with Twice the Yield Call to learn how the Mini-Prep 24 
can have you seeing double the yield of plasmid DNA. 

6195 Cornerstone Court San Diego, CA 92121 Phone: (858)452-2603 Fax (858)452-6753 

www.macconnell.corn 
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i'b-si'ans) n. 1. The life sciences. 
deals with the 

we are BD Biosciences 

and we're helping you redefine Life Science Research . . . 


BD Biosciences i s  PharMingen, Transduction 

Laboratories, Labware, lmmunocytometry 

Systems, Biometric Imaging, and Clontech. 

From genes to proteins to cells, BD Biosciences 

helps maximize your research and diagnostic 

capabilities with the most comprehensive 

portfolio of reagents and instrumentation 

available for Life Science Research. Experience it. 


Call your local representative 
or visit www.bdbiosciences.com 
today. 

BD Biosciences www.bdbiosciences.com 

Biometric Imaging lmmunocytometry Systems Transduction Laboratories 
Clontech La bware PharMingen 

For more information or to request our New 2000 Product Catalogs, please call 877.232.8995 (US). 
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Jbstbecabse the veseowch took  2 yews 
~oesh'tweah the bibliogvaphy has t o !  

Made 

iite and download 

, www.endnote.com 

Create one-step bibliographies in Microsof tword 
and Wordperfect wi th  advanced bibliographic details 
(e.g. grouped references, text notes in bibliography, 
anonymous works). 

I S 1  RESEARCHSOFT 1-800-554-3049 -- 5 10-559-8592 
THOMSON SCIENTIFIC info@isiresearchsoft.com I 

Includes more than 400 journal styles (e.g. Science, X 
APA, Cell) ::-

10 

AustraliaINew Zealand: info@crandon.com.au .Baltic NationslRussia: kundservice@programpaketet.se .France: info@ritme.com - Germany: sales@citewise.com .Japan: endnote@usaco.co.jp 
Netherlands: info@disc-net.nl - Scandinavia: kundservice@programpaketet.se - Spain: stsc@ctv.es Switzerland: infoQscientific-solutions.ch UK: sales@citewise.com s 
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the best way to order oligos in h e volume 


a 

ded 

well, 

Order as few as 24 oligos YoufiWay measured In ODs, nanomoles or micrograms
and IDT will load them any way you wish, 
including these standard options: 

*-- .- - -- - - -- -- "" - --------" We'll DO the Documentation -wayPlate wells loaded with 10oO/~of the synthesis yleld 


Plate wells loaded wlth a flxed quantity of ollgo Your order w~ll  come w~th a speciflcation sheet 


Flxed quantlty per well wlth remainder of yleld In labeled tubes. your In printedform, On a 


Forward and reverse prrrners In flxed amounts loaded or as an e-mall attachment in a spreadsheet flle 

together in wells 


Forward and reverse prlmers In frxed amounts loaded Each Time You Order Your-Wb~ 

together In wells wlth the rernalnder of yield In labeled tubes. 
_-____ You Save Time and Money 
Duplicate custom plates 

CALL OR CLICK TODAY m&fleL 
C For Details & Pricing: 

i 1-800-328-2661 
www.ldtdna.com 

'coLl*t '. 1710 C:ominerc~al Park, Coralv~lle, IA 52241a 
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For a new spin on mutation detection, 
visit the Roche Molecular Biochemicals website at 
http://biochem.roche.com/lightcycler 
or contact your local representative at 
(800)428-5433. 	 Roche D~agnostlcs Corporation 

Roche Molecular B~ochem~cals 
indlanapolls, IN 
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< Say t h i s  is  you, buy ing  a  p a t e n t .  

F i rs t ,  let 's  discuss unp lugg ing  t h e  l a m p .  

> Avoid any unpleasant shocks w i th  our  inte l lectual  property 

too ls .  We' l l  p ro tec t  your  pa tents  w i t h  va l id i ty  insurance,  

and exclusive market  d r iven va luat ion .  To learn more,  l o g  o n  

t o  t h e  wor ld ' s  safest on l i ne  marketp lace,  at www.pl-x.com. 

M i n i m i z e  r i s k .  M a x i m i z e  o p p o r t u n i t y .  

Circle No.36 on Readers' Service Card 

http:www.pl-x.com


disease correlations, pathways 
containing a specific molecule). 

Present your research online as an ePoster to get immediate feedback 
from the scientific communi~. Browse descriptions of experiments and 
participate in online discussion with other ePoster authors. 

Source reagents useful for your research from scientists worldwide 
in the Reagent Exchange. Advertise reagents you have or search 
for reagents you need. 

Comment on pathways: suggest additions or corrections to pathways, 
help review the updates suggested by others in your field. 
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Take it E@y! 

fet E@y OligoTM your life.
simp/* 

USA, CANADA, AMERICA 
market ing@genset l j .com 

mailto:marketing@gensetlj.com


v I / =SEWENOMIS revolutionary MassARRAY" technology \ \ \ SEQUENOM 
s. 


providesthe performance you need to take high-throughput 


genotypingto an industrial level. 


By comb~ning proprietary chern~str~es the speed and analyttcal w~ th  


power of MALDI-TOF mass spectrometry, the MassARRAY system 


offers unparalleled accuracy and throughput In SNPs analys~s Th~s 


flex~ble system also eas~ly adapts to meet your chang~ng research 


needs, assurlng success In even the most demand~ng genotyp~ng 


projects To join the Industrial Genom~cs Revolut~on, contact us at 


1 877.4GENOME or v ~ s ~ t  
our website today and get all the 

f LEXIBILITY "ACCURACY --OST-EFFECTIVENESS 


THROUGHPUT ~IMPLICIN 

Join the revolution @ 







-1 How it w o r h l h e  
PO'YA FirstChoicem RLM-

RACE Kit selects only 
TAP treatment t o  remove cap from full-length mRNA mRNA. Clp treatment 

removes the 5'-PO4 from 
5 TAP Enzyme 	 3 

all nucle~c ac~ds other 
pO'yAl 	 than capped mRNAs 

Then TAP treatment 

RNA Adapter Ligation t o  Decapped mRNA 	 removes the cap from the 
full-length mRNA mak~ng 

3 5 	 3 them ready for the RNA -trascrlptlon IS performed 
with an oligo dT primer, 
followed by PCR using 
prlmers spec~fic t o  the 

,..,. . , 	 adapter and gene of Inter- 
est The F~rstCho~ce RLM-
RACE Kit also contains 4 	cDNA(-) I 3'-end RT 
reagents for 3 '  RACE. 

The FirstChoiceTM RLM-RACE Kit uses an 	 iBlink- Info 
PRODUCT I N F O  

advanced enzymatic reaction set t o  select only IN A BLINK! 
For an instant islink" email describ~ng the 

capped messages.The procedure selects for mRNA, FirstChoiceTM RLM-RACE protocol, contact 
us at iblinkrace@ambion.com. Information making all other RACE procedures obsolete.You can 
may also be obtained by phone or fax. 

start with total RNA and not have t o  worry about 
-
5 	 DNA contamination. Each step of the procedure is U.S.(800)888-8804
QE 

@-	
optimized so every mRNA in the sample is repre- Canada (800)445- 1 16 1 

sented in the final reaction and the procedure can be For a complete list of distributors 
8 
 visit http
0
- completed in less than one day. 
E 


http:iblinkrace@ambion.com


microarray analysis software. 

If you're looking for more flexibility and automation in your microarray analysis software, 
look at what GenePix Pro 3.0 has to offer: 

1 HTML and Visual Basic scripting 
for custom control over data 
acquisition, analysis and display. 

,'Customizable URL links to  
web-based data. 

,'Automatic barcode reading 
from images as they are acquired- 
no more hand-held readers! 

,'Automatic spot finder aligns 
feature indicators with image 
features-even images from 
third-party scanners. 

,'Scatter plot display o f  any 
extracted analysis quantity 
against any other quantity. 

1 Automated workflow control- a GenePix 4000 scanner. 
run scans and save images with 
the push of  a button. Find out more 

To get more details and a list of 
,' Integrated array list generator International Distributors, call 

makes i t  easy t o  map clones from -650-~71-9400 or "isit our GenePlx I S  a trademark of Axon Instruments, inc. 


multi-well plates t o  microarrays. web site at www.axon.com. 
2000, Axon lnstruments, Inc. 
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F*. Cheaper. 
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1.Less than $0.1 Olbase. 


2.96-well format synthesis. 


3.3-hour unattended runs? 


4. Low reagent consumption. 

5.Fully-licensed phosphoramidite chemistry. 

6. ~obus tdesign, maximum uptime. 

7. Can synthesize modified bases. 

8.>98% coupling efficiency. 

9. Flexible, user-friendly software. 

10.LOW maintenance. 

11.Fast setup time. 

12.Positive pressure filtration. 

13.Trityl monitoring at any point. 

14.Validated protocols. 

15.Field applications support. 

High-speed and low cost were never synonymous with oligonu- 
cleotide synthesis. Until PolyPlex. 

The reliable PolyPlex changes everything. With a unique, 
inert-gas chamber that delivers highest quality samples. Parallel 
reagent dispensing for more throughput, no line flushes and reduced 
consumables. A 96-well format for easier handling. And a design 
simple enough for a CFO to use, with an ROI he's sure to like. 

So find out what the major oligo companies already know. 
Call 1-877-855-GENE (4363) for complete information. Or visit 
www.genemachines.com today. 

e r n - <  n . . m . W n  -m * -urn-. ..I.-r- rr .on."-'-* A" I u,.'" .-Nu rc.nn ".:-.-a,.r- w r - m M  a M m c . . r a  
c.c.-.,-.a;.u~n.r.ru ' r . - w r * l . , s . A . . > w r r ~ . , " , * . n  rm.-"dz,vr.aa*.w.2.  "2." ..."*..,r t> . r ra . . .  ..r.r.uh.,. 
rr ".".r,c..- ...nn, r ..y..mn<.", i"T c : a r  . n n  .".a..w.laammd.rrar- .-.n- moun-mau. mor a u.ar -n . B a r  :n x-. m.r r  

http:..r.r.uh.,




I 1 I BRET; 
Bioluminescence Resonance Energy Transfer 

The next generation technology for 

I Advanced BREPtechnology
1 Whole cell functional assays 

Proximity interaction based on Renilla luciferase 
and GFP 
Bioluminescence, no excitation required 
Ratiometric measurement 
Large selection of vectors for easy assay 
assembly 
DeepBlueC'" new coelenterazine for a large 

I Stokes shift I
I...for 6PCR assays 

Functional ligand binding (parrestin) 
Orphan receptor screening 
Target validation 

1 Screening (HTS) 
Receptor dimer interactions 

Receptor-effectorlprotein interactions 
Homodimers - heterodimers 
Membrane or whole cell assays 

Use our Gene2Screen'"contract services for 

Ligand binding to GPCWRluc fusion results in recruitment 
your cell line development 

of ParrestinlGFP fusion. Proximity of Rluc and GFP results 
in energy transfer and light emission. The new Multimode Fusion Microplate Analyzer 

from Packard is optimized to detect all BRET' 
chemistries. 

BioSignal
Packard 
A Packard BioScience Company 

For more informationon BRETZ 
GenePScreen custom services and the Fusion 
analyzer, contact your local Packard office or 

visit our Web site at 
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EMBO Reports TheEMBO Journal 

EMBO Reports provides short, high quality papers in all areas of 

molecular biology, in keeping with the standards of its highly 
successful sister publication, The EMBO Journal. EMBO Reports 

complements The EMBO Journal by publishing sharply focused, 

short papers. 

I n  addition, EMBO Reportsfeatures: 

topical news and views 

incisive reports on meetings 

key review papers 

e commentary o n  the impact that science and modern 
society have o n  each another 

Outstanding quality 

Broad coverage 

After nearly two decade of continuous expansion and 

increasing circulation, The EMBO Journal has become one of 

the most intensively cited journals of original molecular 

biological research in the world. It is in fact the world's 

number 2 cited original research journal in molecular biology, 

second only to Cell. 

www.emboj.oupjournals.org/?s90 

Free Online Servicesfor EMBO Reports 
and The EMBO Journal 

FREE E-MAIL TABLE OF CONTENTS ALERTING SERVICE: for both The EMBO 
Journal and EMBO Reports. Simply visit the journals' web sites to sign up to 
be e-mailed the table of contents of issues as they are published online. 

FREE ONLINE ACCESS: a library print subscription to either The EMBO 

lournal or EMBO Reports includes a site licence for the iournals online, so 
make sure that your library has registered for access, as this will allow you to 
read and print out papers from your own desktop at no charge to yourself. 

EMBO REPORTS: Online access to EMBO Reports is completely free of 
charge during 2000. 

Searchableabstracts and tables of contents. 

Sample Issue Form 
Please send meafree samplecopy of and subscr~pt~on 
tnformal~onfor: (Please11ththe relevant box) 

[?The EMBOiournal EMBO Reports 

DELIVERY ADDRESS DETAILS 

Name 

Address 

Country 

RETURN ADDRESS 
Pleaserelurn your form lo: 
Journals Marketing Department 
Oxford University Press 
Great Clarendon Street 
Oxford OX2 6DP UK 
Telephone: t 4 4  1865 267907 
Fax: t 4 4  1865 267835 
Email: jnl.info@oup.co.uk 

Inthe Americas, please relurnyour 
form lo: 
Journals Marketing Department 
Oxford University Press 
2001 Evans Road 
Cary NC 27513 USA 
Telephone: 1800 852 7323 (USA an 
Canada only) or 919 677 0977 
(outside the USA and Canada) 
Fax: 919 677 1714 
Email: inlorders@oup-usa.org 

OXFORD 
U N I V E R S I T Y  PRESS 



Now you can expe.ence remarkable precision and specialization from the most versatile platform available for automated molecular biology techniques, 


Complete solutions from Beckman Coulter include everything from hardware. software and chemistry kts to prevalidated methods. application-specific support and comprehensive 


service, further extending the effects of far-reachlng flexlblllty. Vlslt www beckmarc: crcom nucle~cac ~dtoday and find out how 


COUUER. 
I n n o v a t e  

Worldwide Bioresearch Division Offices: 
Australia (61) 2 9 8 4 4 4 ~ 1  ~ 0 5 )  8191234 china (86)10 6515 6028 ~astffn~mpe,~iddle~ ;a ,& (41) 22 994 07 07 ~13nrr01 49 90 00 
Cllollm((81)358700 H o ~  Italy 0253921 Japan 03-5404.8359 Mexico 525559lG5 NabaLndi 0297-2MN Singapore (65) 339 3533 K m g  (852) 2814 7 4 3 1 ~ 1 4  M I  
Sauh A f k ~(23 ll=2014/5 S@ 91 728 7XI  SWE&I (B98 53 20 S W b d a d  C8m 850 810 Taiwan (886) 2 2378 34% U X  014% Y(UIl81 USA 1-2-2345. 

O 2000 Beckman Coulter, Inc. 
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\ EU's 'TSA Vicroarray Labeling and Detection Kit 
Lets You Do More With Less. 

-.-- --- --.-
Dolng more w ~ t h  less IS c r ~ t ~ c a l  U s ~ n gNEN s proprietary anipl i f~cat~or il r l  

today's mlcroarray appl~cat~ons, techr~ology t h ~ s  new TSA Label~ng and where 
the success of d~fferent~al  gene expres Detec 11on Kit works w ~ t h  RNA from 

slon depends on the quality and quantl I elthe, tlssue sources or cell llnes It con 

ty  of startlng RNA sample I talns key reagents In one complete, 
fully QC tested package, and provides 

Now, NEN has Introduced a new 
s~gn~f icant  I )i I J C I I I (  u 1 r~ ~ 2 8  1 I*

label~ng and detect~on system for cDNA 1 I 

I 
In accuracy and preclslon 

mlcroarrays that lets you use lower 
amounts of total RNA than 
ever before-as little as 0.5 - 1 vg! 

P,??l \ c '  ~:SpliS Y 1 0 1 2  S(Wt:CI. p/of 11 if/? I / ~ PANi77i' K.\!4 p03)11/011011. 
ulloivi~~g (11sensitive dett~crion of difi;.wnriul t~.~pr.escio~i 

2-foltl (11, i~i,qiier. n! 94% or. 3-folil or. 11igl1e'r.at YX",, 

Don't let l~~l l i ted  startmg sample stop you To learn more about how the new TSA Microarray Label~ng and Detect~on Kit 
makes a l~ttle go a long way, call 1-800-551-2121, 01 11s1tnen.com/mm. 

~ I I L  ~ ~ European< Headquarters:~\ I I ( ' R O ~ I + XI, 'I tr,idcrn:irh of..\lpl~~iGrnc. i\bi.1d ~  ~ d ~ ~ ~ t ~ , 
and h E K  L ~ f e  Science Products. Inc 
V1CROhl..\X Hvnim cDhA S > ~ t e ~ ~ i s  'o <ire a n t l i  YE\.. if^ science pmductS, I,,,.. X E S  Life Science Products NE$ 

de\eloped b) AlphaGene. Inc, and hEU Life Science Products. Inc 
and ,IIC d ~ ~ t r i h i ~ t e d  S C I C I ~ C ~  I I I C  Boston, M4 02118-2532 USA B-1930 Zaventem Belgium e\clus~\el) h> it^\ L I ~ C  P I O ~ L I C ~ \ .  

i;;jMICR0MAXT"iii; 800-551-2121 +32 2 717 7924 
Powering Your Ideas .... .... 

TS I, ,ind lhc u5c of T i 4  111 Illici-oarr,i) .lppllcari~,n~ lu  k t % .arc ploteit?d h) I 5  i'alcilt-. 1.sacd 
.A Family of lficroarray Products 5.731.15s. 5.182.203, 5.5X3.001. and 5.196.306 and forclgn cquiialenls. and pntcllls pending. L 2000 NEN"L ~ f eSc~enceProducts, inc. 



W h y  w a s t e  

t i m e  w i t h  i t  

Fig 1 Fluorescenf sequencing results of a 100 bp 
pUC 18 PCR fragment sequenced w~th a -20 Fwd 
pr~mer us~ng the DYEnamic ET Termmator Cycle 
Sequencing Kit (Amersham Pharmac~a Biotech) 
Data generated for USE by Cleveland Genomics 
(clevelandgenorn~cscorn) a research service corn 
pany PCR clean-up performed with (a) ExoSAP-IT 
(b) a column designed for PCR clean-up Base 
m~scails in (b) are due to inherently low yields 
of short PCR products when using columns 

Fig. 2. Autoradiograms of a 20.7 kb Lambda 
PCR fragment sequenced with MBL202 Fwd 
primer using USB's Therrno Sequenase 
Radioiabeied Terminator Cycle Sequencing Kit. 
PCR clean-up performed with: (a) ExoSAP-16 
(b) a column designed for PCR clean-up. 

ATCCCtGGGITACCGPG C ICGAAECRWATCATGTC"I~ 
41, 5C 60 

Fig. 1(b) 

Need an easy way to clean-up PCR+products, espec~ally before sequencing? W~thout using a column ; ; W O , ~ ~ , " ~ ~ ~ ; ~ e ) , S , " d ~ a r k S  
USlng Exonuclease of USE ~arporatmnE x o W  IT and the Or beads7 And, without losing product? USB has a solution. Just EXOSAP-IT~~' I phrase Redlscoverthechemlstry are 

trademarks of USE Corporat~on

to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one 

tube A slngle plpetlng step is at1 ~t takes to treat the PCR template Just add ExoSAP-IT to your 	 USB Corporation 
261 11 Miles Road PCR product and w~thrn 30 m~nutes,sequence w~th either fluorescent or rad~oact~ve reagents 
Cleveland, OH 44128 
800.321.9322To purchase outs~de the Un~ted States please contact USE s authorized d~strlbutor,Arnersharn Pharrnacla B~otech 

Please v ~ s ~ t  ~~w.usbweb .co rnour webslte at www usbweb corn for reg~onai lnforrnatlon 

Circle No. 12 on Readers'Service Card 
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L E A P  I N T O  T H E  N 
F U T U R E  W I T H  0 N 

Why waste time making stable 
cell lines for pre-clinical drug 
development? 

Why use clean rooms to do basic 
cell culture? 

Why do multiple transfedions to 
produce protein? 

Why base plasmid DNA selection 
on non-functional specifications? 

Why settle for inconsistent results 
with low purity grade DNA? 

"Providing tools that make biotechnology work, Faster 

Vectorstat@media additive 
enhances and  ex tends  
expression of  transfected 
genes. 

Cellstasis@is the first bench-
top, 30  Cell Culturk Incubator 
for growing large quantities of 
cells at high density. 

Genespan@ Proteomics Kit  
quickly and easily generates 
milligram quantities of protein 
in one step. 

GeneXpansiona Cell Culture Kit 
is the world's first functional 
assay for plasmid screening 
and purity testing. 

PristlneDNAwis the first plasmid 
pur i f ica t ion system tha t  
provides EXPRESSIVE grade 
DNA. 

and More Effectively" 
19310 North Creek Parkway. Suite 100 Bothell, WA 9801 1-8006, USA *Phone: 425/482-3003 Facsimile: 4251482-3005 
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Faster Flexible Results with 
Affymetrix" Spotted Array Technology 
Introducing the 428'" Array Scanner 

Affymetrix now offers the 

proven spotted array systems 

previously available from Genetic 

MicroSystemsTMplus the newly 

available 42STM Array Scanner. These 

high performance platforms enable 

individual researchers to create and 

analyze custom microarrays easily 

and cost effectively. 

The AffymetrixB 417TM Arrayer, 

with proprietary Pin-and-RingTM 

technology, provides the highest 

available spot-to-spot reproducibility. 

Array Scanners both utilize Flying 

ObjectiveTMtechnology for rapid, 

sensitive, high-resolution scanning. 

The new 428'" slide scanner delivers 

bi-directional scanning at nearly twice 

the speed of any other scanning 

system while detecting a wider range 

of dyes. Affymetrix' spotted array 

platforms are supported by powerful 

new software for sample tracking and 

data analysis. 

Affymetrix provides integrated 

microarray solutions, comprehensive 

application support, and is able to 

license end users to create and use 

high density spotted arrays. Whether 

you're performing whole-genome 

expression analysis with Genechip@ 

probe arrays or designing your own 

spotted array experiment, Affymetrix 

can help you make sense out of life. 

For Further Information: 
1-888-362-2447 (1-888-DNA-CHIP) 
1-408-731-5503 

~etr ix*  
I Array 
ner 

Aflymetn*. GeneChep". AFFYMETRIX". 4177', 41eTM. 42eTM Ping-and-RlngTM,Genetfc MlcraSystemsTM and A t t Y M t  l HIX,  
Fly~ng ObjectiveTM are trademarks owned or used by Aifymetnx. 

These products are lhcensed for research use only. Use of these products IS sublect to Aifyrnetnx'terms and condltlons 
Commercial users are sublect to additional license restnctlons. 
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Which Data Would You Stoke Your Reputation On? 


arrayW~&~~image and GEC using 

"best fit" background method 

Ordinary laser scan and 


GEC using local background method 


You spend months designing and executing your 
experiments. Why jeopardize your success with a scanner 
that can't give you accurate data? 
Only the arrayWoRxTMMicroarray Scanner gives you the 
highest quality images and data for accurate determination of 
hybridization results. 

Quality Images. The arrayWoRx system uses a white light 
source and custom CCD camera technology for superior sensitivity 
and the highest pixel resolution in the industry. 

Quality Data. Our ptented "best-fit" technique of background 
signal determination is a critical step in identifying low expression 
spots and extending the usable range of your data. 

QuarriScience. Efficient array finding and spot characterization 
algorithms deliver the quality data needed for a superior repeatable 
scientific result. 

Learn more about the superior scanner that can put your data, 
and your reputation, in a new light. 

The arrayW0&'" Microarmy Scanner 
from Applied Precision, Inc. 

Enabling the world's core technologies 


lo l l  1.888.244.4274or 425.557.1000 fodoy or visit www.oppliedpretision.tom 
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TaKaRa Z-TaqTM Conventional Taq 
Speed Comparison in Amplifying E. coli Genomic DNA (100 ngi50 pI PCR) 

Offers Unmatched PCR Productivity by any other Amplification of E. coli Genomic DNA (100 ng150 pl PCR) 
enzyme at Five times Faster Speed with Excellent with TaKaRaZ-TaqTM 
Processivity and Higher Sensitivity. on the TaKaRa PCR Thermal Cycler PERSONAL by performing 

Amplification Length Achieved 30 cycles: Using 5 sec-denaturation time at 98" C, extension 
Human genomic DNA times are 2 sec, 70 sec 
E. coli genomic DNA 

1 2 3 4 5 and 150 sec at 68" C, 
A DNA 20 kbp and longer respectivelyfor 1 kbp, 10 

kbp and 20 kbp. 

TaKaRa Z-TaqTMprovides High-throughput to enable Lane (5 PI applied for 
multiple runs of sample processing on a single the Electrophoresis) 
~ y ~ l e r *each day. 'Applicable to any thermal cycler currently in use 1, pHY marker 

2. 1 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 Il l  marker 

Purchase of the Takara 2-Taq~saccompanied by a Ihmlted hcense to use 11n the Polymerase Chain Reactlon (PCR) process for research In conluncton w th  a thermal cycler whose use n the automated pelformance of the PCR process 
IS covered by the up-front Icense fee, elther by payment to Perkn-Elmer or as purchase l e an authorized thermal cycler 

Korea DISTRIBUTORS 
BOHAN(TaKaRa-Korea) Biomedical I ~ c .  USA and the Americas Europe Taiwan Taiwan 
Phone (02) 577-2002 Fax: (02) 577.3691SaTaKaRa ,, TO~IPanVeraCorporationFree 800791-1400 BioWhittakerEurope coldBiotechnologySpring CO.,L~~. ChengCO.,L~~.Chin Trading 

TAKARA SHUZO CO.,LTD. TaKaRa BiomedicalEurope S.A. Fax 608-233.3007 Phone +32(0)87321611 Phone 18862-695.9990 Phone 18862.331.31 11 
BIOMEDICAL GROUP Phone t+331 41 4701 14 Fax. 133 1 4 7 9 2  1880  E-ma' 'nfo'panvencam Fax +32(018735lgE7 Fax 18862-695-9963 Fax 1886 2-32-2197 

O~SU.Shga. Japan 
Phone +B1 77.543.7247 Fax +el 77.543.9254 Homepage: http IIWWW takara.co.jp/engl~sh/b~o~eIE-ma11bio-smt3takara.co.jp Circle No. 10 on Readers' Service Card 


