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FCF8 T. Fukuchi-Shirnogori and E.A. Grove l<C/'L' \ .Patterns o f  cortical structures in  the developing mammalian brain form in 

response t o  signals of FCF8 from the anterior cortical primordium. 
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PERSPECTIVE: Stress, NK Receptors and Immune Surveillance of Cancer D. M. Pardoll 


Studies in  genetically deficient mice suggest a significant role for y6T cells in monitoring and 

preventing cutaneous tumorigenesis, in part through the recognition of a novel ligand, Rae-1. 


TECHNICAL COMMENTS I 
Roots of Clinical Resistance to STI-571 Cancer Therapy I.. 

Studying 11 patients with chronic myeloid leukemia who had relapsed after initially successful treatment 

with the kinase inhibitor STI-571, Corre et al. (Reports, 3 August 2001) tied drug resistance to "progressive 

BCR-ABL gene amplification'' in three patients and to a point mutation in the BCR-ABL kinase domain in six 

patients. In separate comments, Barthe et a1 and Hochhaus et  a[. report the results of two studies that 

were unable to find the point mutation cited by Corre et al. in any of a total of 44 relapsed patients. Cam- 

bacorti-Passerini e t  al., in a third comment, argue that the Corre et  al. focus on "cellular" mechanisms gave 

insufficient weight to  "organismic" explanations of STI-571 resistance, such as the binding and inactivation 

of the drug by a 1  acid glycoprotein. Corre et al., in their response, raise questions about the alternative 

model suggested by Cambacorti-Passerini e t  dl., and suggest that the alternative results reported by Barthe 

et a1 and Hochhaus et  al. may trace to "differences in the patient population studied or the methods used 

to  detect the mutation." 


The fu l l  tex t  o f  these comments  can be seen a t  www.sciencemag.org/cgi/content/fu11/293/5538/2163a I 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Mesowires for 
Hydrogen Detection 

Submicrometer wires of palla- 
dium embedded in a polymer 
matrix are shown to decrease 

analyzed the organic matter in 

All-in-One ~~t Characterization the Tagish ~ake-meteorite and 
found it to be dominated by 2224   he nanoscopic size and discrete energy water-soluble carboxyl and di- 

levels of quantum dots make them attrG- carboxyl compounds;to be rel- 
tive candidates for very high density opti- atively low in amino acids, and . - 

their resistance at room tem- cal components. However, obtaining information simultaiedus- to cdntain insoluble carbon 
perature in the presence of hy- ly on both the spatial location of excitations in a quantum dot with aromatic character. This 
drogen, unlike bulk palladium, and their spectral properties can be challenging. Guest et al. (p composition i s  distinct from 
which becomes more resistive 2224; see the Perspective by Koch and Knorr) have overcome those of other carbonaceous 
as the hydride forms. Favier et this limitation by combining the spatial sensitivity of scanning chondrites and implies an ori- 
al. (p. 2224) find that hydrogen near-field optical microscopy with the spectral sensitivity of a gin on a primitive parent body 
adsorption lowers the resis- nonlinear optical pump-probe technique. They can access and that had accreted solar nebu- 
tance by expanding microcrys- excite individual energy levels of the quantum dot and monitor lar and interstellar material. 
tallites in the wires, which then the dynamics of such excitation processes. Thus, the organic matter may 
heals tiny "break junctions" in represent the least altered ma- 
the wire. These effects are seen terial from the early solar neb- 
even when gases that normally poison hydrogen sensing were ula currently accessible to terrestrial scientists. s 
present, including 02, CO, and CH,. The rapid response and low 
power requirements suggest their use as sensors and switches. Whale Ankles 

Coupled Kondo Systems 
Quantum dots provide an ideal system for investigating the 
many-body Kondo effect, in which the interaction of a magnetic 
impurity with a surrounding sea of electrons enhances conduc- 
tion through the dot that would otherwise be suppressed by 
Coulomb blockade. However, when quantum dots are coupled, 
the Kondo effect must compete with spin-spin interactions. 
Jeong et al. (p. 2221) present an experimental study of a coupled 

- pair of quantum dots which 
shows that the transport :I through the system can be ex- 
plained through a simple model 

.680 involving the spin configuration 
- ' -660 on each dot. They also observed 

a splitting of the Kondo reso- 
.640 nance peak at zero bias which 

suggests that many-body bond- 
.620 ing-antibonding Kondo states 

,580 600 -620 640 .660 ,680 
vz ( m ~ )  form in this artificial molecule. 

A Primitive Messenger 
The Tagish Lake meteorite is an unusual carbonaceous chondrite 
that was recovered from a frozen lake in Canada soon after its fall 
and before significant terrestrial alteration could occur. Two re- 
ports now provide important information about the origin of the 
meteorite and its well-preserved carbonaceous material. Hiroi et 
al. (p. 2234) compared reflectance spectra of the Tagish Lake mete- 
orite with those of different types of asteroids. The D-type aster- 
oids provided the best spectral fit; these asteroids are located near 
the Kirkwood gaps in the main asteroid belt. Some of these aster- 
oids may be driven into the gaps as a consequence of gravitational 
interactions with Jupiter. As a result, their orbits would become 
chaotic, leading to collisions that could transfer material to the in- 
ner solar system and eventually to Earth. Pizzarello et al. (p. 2236) 

Whales, the largest marine mammals, are thought to have evolved 
from the land to the sea about 40 to 50 million years ago. Cingerich 
et a1 (p. 2239; see the cover and the Perspective by Rose) have found 
two new species of early whales, Artiocetus clavis and Rodhocetus 
balochistanensis, in marine deposits from the Tethys Sea in Pakistan. 
The ankle bones of these species are similar to those found in artio- 
dactyls, suggesting that the whales belong to Artiodactyla rather 
than Mesonychia. In addition, the fore and hind limbs of Rodhocetus 
indicate that it was a paddler in the shallow seas of the Tethys. 

Climate and Tropical Speciation 
Early models suggested that the high species richness of the tropics 
was the result of a gradual accumulation of species in a stable cli- 
mate. Evidence that tropical climates have not remained stable, es- 
pecially during the last 2 million years of the Pleistocene, led to the 
idea that tropical diversity might have originated recently and that 
speciation has been driven by environmental instability. Richardson 
et al. (p. 2242; see the Perspective by Bermingham and Dick) show 
that the model of recent speciation is far more accurate for Inga, a 
species-rich genus of neotropical rain forest trees. Nuclear and plas- 
tid DNA sequences and a molecular clock approach suggest recent, 
rapid diversification in lnga that resemble recent radiations of plant 
species on oceanic islands. 

One Out of Many 
Can many small patches of suitable habitat really act as a large 
patches if they are connected by corridors and "stepping stone" 
patches? Hale et al. (p. 2246; see the news story by Kaiser) analyzed 
DNA microsatellite variation to show the use of stepping stone 
patches of habitat by the red squirrel in northern Britain and disper- 
sal through a patchy habitat during a 50-year period by a species 
that evolved in an unfragmented landscape. Samples of red squirrels 
were obtained before and after patches of a new forest were plant- 
ed to connect isolated populations from northern England and 
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southern Scotland.The squirrels used the patches of new forest as stepping stones for dis- 
penal from the southeast of Scotland to the northwest of England. 

Burning Evenly 
From sloths to squirrels, from weed to hibernating polar bears, the world of bioorganisms 
seems to present a wide diversity of metabolic rates. Cillooly et al. (p. 2248; see the news 
story by Brown) have analyzed measurements of metabolism among plants, animals, and 
microbes to derive a general model that describes the facton determining metabolic rate. 
Within a range of biologically relevant temperatures, metabolic rates are predominantly 
determined by temperature and body mass. Even unusual states, such as hibernation, thus 
need not invoke additional mechanisms for adjustment of metabolic rates. 

Phantom Mendelian Inheritance 
Bardet-Biedl syndrome (BBS) is an inherited disorder characterized by a variable pheno- 
type that can include defects in vision, polydactyly, obesity, and learning disabilities. 
Historically, BBS has been viewed as a classical Mendelian recessive trait in which muta- 
tions at a single genetic locus suffice to cause disease. Katsanis et al. (p. 2256; see the 
Perspective by Burghes et aL) now show that in at least 40% of BBS patients, manifes- 
tation of the syndrome requires mutation of three alleles at two different genetic loci. 
This work blurs the well-defined boundary between Mendelian traits and complex traits 
such as diabetes, which are caused by the interaction of multiple genes, and will likely 
stimulate a re-examination of theoretical models of inheritance. 

Analyzing the Staph 
Staphylococcus aureus is a common cause of infection for which there are diminishing 
therapeutic options. By combining two existing technologies in a new way, Ji et al. (p. 
2266) developed a library of antisense RNAs that are inducible with tetracycline, which 
means the respective genes can be turned on and off not just in vitro but also in infect- 
ed mice. The roles played by specific genes in bacterial growth and behavior can be ex- 
amined in complex ecologies, such as at the site of infection, and thereby clinically rele- 
vant drug or vaccine targets can be identified. 

Making Signals Stick 
In T cells, adapter proteins couple the T cell receptor (TCR) to multiple cellular signaling 
pathways. T cells also depend on cellular adhesion through integrins to perform many of 
their tasks, and Peterson et al. (p. 2263) and Criffiths et al. (p. 2260) show that the adapter 
SLAP-1301Fyb is directly involved this process. Using 
mice genetically deficient SLAP-130/Fyb, both groups 
observed that this protein was not required for induc- 
ing TCR-mediated calcium flux and protein tyrosine ki- 
nase activation, but was needed for clustering and acti- 
vation of the integrin, LFA-1, which led to cellular ad- 
hesion.This process occurred in the presence of normal 
TCR-induced actin polymerization, which suggests that 
SLAP-1 301Fyb couples TCR-dependent motility of the 
cytoskeleton with integrin activation. 

fy~s/ap+/-  f y ~ s / a p +  

t k:: 
-t 

19 
time =iF+ 

The Independent Dendrite 
The extensive dendritic trees of neurons are by no means passive receivers but are ac- 
tively involved in processing and transforming synaptic inputs. Wei et al. (p. 2272) ex- 
amined the passive and active transformations that an individual dendritic terminal 
segment performs on its excitatory inputs. By combining electrophysiological record- 
ings at the cell bodies of hippocampal pyramidal neurons in organotypic cultures and 
visually guided local application of caged glutamate over dendritic arbors, they showed 
that distal arbors may generate an all-or-none regenerative response that spreads in a 
restricted dendritic region. These results now demonstrate directly that dendritic trees 
can be partitioned into independent functional subunits and that voltage-dependent 
calcium channels play a crucial role in this compartmentalization. 
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We develop innovative pharmaceuticals for the treatment of cancer. 

So that cancer 
doesn't stand in the way 
of your dreams. ventis 

Mill ions of people are diagnosed with cancer every year. This disease hampers 

the prospects of many for a long and fu l l  l i fe. At Aventis, one of the world's leading pharma- 

ceutical companies, we offer innovative drugs for the treatment of common cancers, such as 

breast, lung and colorectal cancer. Our scientists are ut i l iz ing new technologies, including gene 

therapy and immunology to  develop new agents for the treatment of head and neck, lung and 

gastric cancer. Our goal is to  develop more effective treatments for cancer; ones that give 

people a better chance to make their dreams come true. 

Aventis Pharrna AG, F rank fu r t  am Ma in  (Germany) www.aventis com 
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GeneAmp" PCR System 9700 
Appliedi ABslosysterns 

PE Corporatior is committed :o prsvdrlg !he v~orld's eadrig tecnrlology arld r fo imator  -or 1's sc~erltsts 

PECorcora:on conssrs of the Applied B,osystems and Celera Genomcs businesses. 
The GeneAmp' PCR Systein 9700 is an Authorized Thermal Cycler for PCR GeneAmp is a registered trademark of Roche Molecular Systems. lnc The PCR 
process is covered by patents owned by Roche Molecular Systems. lnc and F Hoffmann-La Roche Ltd Applied Biosystems is a registered trademark of 
PE Corporation or its subsidiaries in the i! S and certain other counBies For Research Use Only Not for use in diagnostic procedures 
02000 Applied Biosystems 
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The Extract-N-AmpBlood PCR Kits contain reagents to  rapidly extract genomic DNA 
from whole blood and amplify targets of interest by Hot Start PCR. This novel extraction 
system eliminates the need for organic extraction, centrifugation, column purification, 
heating, filtration or alcohol precipitation. The kit also includes a Hot Start PCR reaction 
mix, especially formulated for amplification directly from the extract. 

Features & Benefits: 
Fast: 8 minute prep allows greater speed and throughput 
Scalable: fits any format (single tube, 96-well, etc.) 
Convenient: Simple procedure with no special equipment required 
Specific: Hot Start antibody for highly specific PCR amplification 
of genomic DNA 

Blood 
Sample

+ 
Lysis 

Solution 
Incubate 5 minutes 

I (at room temperature) 
0 
I 

Extract-N-AmpBloodPCR Kit with fresh, 7 day 
? 1 old and frozen blood. D A . 4  &as e x a a c r e o  aria 

Product # Description Size 
XNABZ E x t r a c t - N - A m p  100 e x t r a c t ~ o n s / I O Oampl~f~cat~ons 

Blood PCR Kit 

XNAB R E D E x t r a c t - N - A m p  

Blood P C R  Kit 
(contains REDTaq) (Other kits sizes available) 

Inquire for bulk and high-throughputcustom needs. 

i. t 
Neutralization 

Solution 

PCR Master 
Mix 

~ -

n e u t r a l i z e d  f r o m  1 0  P I  o f  w h o l e  b l o o d  i n  5 m i n  a t  
r o o m  t e m p e r a t u r e  u s i n g  the R E D E x t r a c t - N - A m p  B l o o d  
P C R  k i t  T h e  P C R  p r o d u c t s  w e r e  t h e n  g e n e r a t e d  u s i n g  
t h e  s p e c i a l l y  f o r m u l a t e d  H o t  S t a r t  P C R  m i x  i n c l u d e d  i n  
t h e  k i t .  T h e  P C R  p r o d u c t s  a r e  1 . 8  k b  f o r  c a r n i t i n e  
p a l m i t o y i t r a n s f e r a s e  11, 1 . 3  k b  f o r  a m i t o c h o n d r i a 1  
D N A  c o n t r o l  r e g i o n ,  547 bp f o r  h u m a n  s u r f a c t a n t  
p r o t e i n  6,a n d  320 bp f o r  the 5' u n t r a n s l a t e d  r e g i o n  
o f  h u m a n  m a j o r  h i s t o c o m p a t i b i l i t y  c o m p l e x  c l a s s  11. 

Contact Sigma for more information on Extract-N-Ampand our entire line of 
GenElute" Nucleic Acid Purification Products at 1-800-325-3010. 
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Functional Genomics Begins with a Full-Length "cDNA Clonew* 

- Almost io,ooo genes available, many of which code for hypothetical proteins with no known function. 

IP Apart from being able to search for your gene by its NM accession number or nucleotide sequence, 
you may select based on the presence of a specific protein domain or motif. 

- Additionally, you may select your gene by its sites of expression (limited institutional licenses available). 

- The full-length genes are provided with transcriptional promoters for direct expression in mammalian 
cells and for cell-free protein expression in a coupled transcription-and-translation system. 

- The following are examples of our growing collection of genes, which include those encoding proteins with 
specific domains or motifs: 90 7tm, 74 ank, 82 arf, 26 BRCT, 52 BTB/POZ, 42 bZIP, 83 cadherin, 42 DEAD, 88 
EF hand, 67 EGF, 80 KRAB, 74 LRR, 54 PDZ, 88 PH, 68 PHD, 98 ras, 137 rrm, 50 SH2, loo SH3, and 135 WD4o. 
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*Our ?DNA clones" are provided in a complex environment of cofactors which, we believe, makes them nearly indistinguishable from the naturally-occurring form 
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writer's tool that saves you time organizing and preparing 

references for publication of your research. Now 

Reference Manager 9.5 gives you the key for two-way 

"It is highly recommended for anyone 
needing a powerful reference tool." 

-Science, June 16, 2000 

simple matter of point-and-click. Furthermore, the 

Reference Manager network edition is ideal for support-

ing research teams. 

1 5 1  RESEARCHSOFT -
T H O M S O N  SCIENTIFIC 

Phone: 800-554-3049 510-559-8592 Fax: 510-559-8683 E-mail: info@refman.com Web: www.refman.com 

access between bibliographic management and 

the valuable literature search tools found in 
8 E' 

FREE Trial 
IS1 eSourceTMand IS1 Web of Science . Just use Open the door to  two-way access 
the new "Search ISI" tool to  link, search and between scholarly literature and reference 
export references into Reference Manager with a management. Download a Free Trial of 
single click. That way you'll spend more time Reference Manager 9.5 today at 
researching and writing-and less time locating www.refman.com. 
and importing references. 
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antibody prevents nonspecific product formation. 
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Cycle
Convenient -SYBR Green JumpStart Taq ReadyMix is designed 
for high-throughput, quantitative PCR applications, providing inear i ty  of pBac lip 

ten o I I --consistent batch-to-batch and reaction-to-reaction performance. SYBR Green JulnpStart - ,, 
Taq RradyMix 5 ,, 
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Taq ReadyMix 
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For more informatian and t o  evaluate Sigma's Quantitative PCR products, contact us at: 
rigma-a1drich.com or call 1-800-325-3010 
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Takara Ex TaqT" 

Excellent Sensitivity 

Robust Signal Intensity 

High Fidelity 

Longer Amplifications 

Reliable Results 

PROVE IT TO YOURSELF 
Call us or visit our ~vebsitefor your free sanlple 

of E s  T(1qor Hot Start E s  T(1q today! 
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BioSource International offers over 70 species-specific ELISA kits for 
Cytokines Chemokines Growth Factors 

Hormones Signal Transduction and Neurobiology markers 

HioSoirr-cijdiilltrr~tlrge,s 

Sample size efficient, 5 100 pL per sample 

Convenient single standard curve for quantitation of all sample types 

Consistent lot-to-lot performance ensures minimal variation in results 

Species-specific kits- Human, Mouse, Rat, Monkey, Swine and Bovine 

Referenced in peer-reviewed publications 

Standards calibrated to NlBSC (when available) 

Experienced manufacturing for nearly 20 years 

Sample Human ELISA Specifications 

Hu TNF-a KHC3012 1.7 pg/rnL 100 pL 6.2% 

Hu IL-8 KHC0082 <5 pg/rnL 50 pL 6.5% 

Hu IL-6 KHC0062 <2 pg/rnL 100 pL 10.4% 

Hu IL-1P KHC0012 1 pg/rnL 50 pL 9.4% 

Hu IL-4 KHC0042 <2 pg/mL 100 pL 1.8% 

Hu IL-10 KHC0102 <1 pg/mL 50 pL 4.6% 
Catalog # for 2-plate kits 

BioSource ELISA kits are validated for measuring species-specific serum, plasma, 
culture supernatant and other buffered solutions found in scientific research 

For research use o n v  
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GIBCO'"Cell Culture: 
the standard for over 40 years. 

www.invitrogen.com 
lnvitrogen Corporat ion 
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