
NelU Dogs, NeU Trichs. 
Announcing more new ways to sink your teeth into proteins and antibodies. 

The Seize? Primary IP Kits, the newest additions to the Seize? Immunoprecipitation Family, 
permanently attach any antibody or protein to the beads so you can reuse them. 

They also avoid protein or antibody contamination and include all necessary components 
and easy-to-follow instructions. Hail Seizer! Carpe Protein! 

Seize? Primary IP Kit 
Delivers great IP, ColP and small-scale 
purification results: 
* Gives up to three times greater binding 

than Seize X Kit 
* Available in regular (Product # 45335) 

and mammalian (# 45332) 
* No antibody contamination 

Seize 'X IP Kit 
The original Seize: Kit 
we offered, still delivers 
great IP, ColP and small- 
scale purification results: ) 
* Saves $ by allowing re-use 

of immobilized ligand up to 10 times! 
* Available in Protein A (# 45215), Protein G 

(# 45210), yeast (# 45230), bacterial 
(# 45220) and mammalian (# 45225) 

* No antibody contamination 

Seize? Classic IP Kit 
A great protein-to-protein interaction tool: 
* For Classic Immunoprecipitation 
* Available in Protein A (# 45213), Protein G 

(# 45218), yeast (# 45216), bacterial 
(# 45219) and mammalian (# 45217) 

SPECIAL OFFER! 
Purchase any Seize? Primary Kit and receive 

a FREE Seizer?M the dog stuffed toy.* 

__j_j^ ._ 

PIERCE 
Biotechnology 

PERBIO 

Tel: 815-968-0747 or 800-874-3723 * Fax: 815-968-7316 
Technical Assistance E-mail: TA@piercenet.com * Customer Assistance E-mail: CS@piercenet.com 

Outside the United States, visit our web site or call 815-968-0747 to locate your local Perbio branch office or distributor 
Belgium: France: United Kingdom: Germany: The Netherlands: 
Tel 32 53 83 44 04 Tel 0 800 50 82 15 Tel 44 1829 771 744 Tel 49 228 9125 650 Tel 31 76 50 31 880 
euroinfo@perbio.com euroinfo@perbio.com uk.info@perbio.com de.info@perbio.com euroinfo@perbio.com 

? Pierce Biotechnology, Inc., 2002. A Perbio Science Company Seize? is a registered trademark of Pierce Biotechnology, Inc. Puppy photograph by Gay Glazbrook of Kaliber Dobermans 
*Please mention this offer when placing your order. Limited supply-offer valid until the kennel is empty. Void where prohibited. 
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Real-lime QPCR just got 

more affordable. 
The Mx4000'" system* is now even easier to use 

us,,es ̂̂  *.and still the most flexible QPCR system on the market. 

jCP.-- ^It is designed to support all QPCR chemistries and 
H ? - ,' fluorescent dyes. Its powerful and intuitive software 

^i! '^. ; $ /^^B^also makes collection and analysis of high-quality 
_? " " , iS data fast and convenient. 

Now you can have it all. 

Higher level of performance 
Improved plate handling 
Increased reliability, less down time 
Unparalleled service and support 

Siltmtm IUM ldCANND 
ORDER: (800) 424-5444 x3 
TECHNICAL SERVICES: 800-894-1304 

ZTMUAK EWEPE 
Belgium, France, Germany, 
The Netherlands, Switzerland, 
United Kingdom 
European Toll-Free Numbers 
ORDER: 00800 7000 7000 
TECHNICAL SERVICES: 00800 7400 7400 
Austria 
0800 312 526 

'Patent pending See www stratagene corn for licensing 
intormation 

Call or visit our website for more information 

www.stratagene.com 

Cuning-Edge Quantitative PCR 

Mx4000TM 
MULTIPLEX QUANTITATIVE PCR SYSTEM 
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NOW/ ANYONE 

CAN SPOT THE E 

IN PROTEIN 

EXPRESSION 
;_^^ HHHH^ ' 

.~ ~Have you ever wondered if the differences you see in protein expression 
are real? Ever wished you could have greater confidence in your 2-D 

results, so that you know you are concentrating on biologically relevant 

F":' .i"^ lJ B iproteins, without worrying about reproducibility? Well, stop wondering. 
Now you know. 

: 
a ::.r With Ettan DIGE you can be confident that protein 

expression differences are real 

Ettan? DIGE, 2-D Fluorescence Difference Gel Electrophoresis, 

':~::~itV:i ensures that each protein spot has its own internal standard. By 

/~ combining fluorescence multiplexing and analysis with classic 2-D, 

it eliminates gel to gel variation. 

Ettan DIGE uses size and charge-matched, spectrally resolvable 

CyDyeTM DIGE fluors, simultaneously separating up to three 

; :i >. '(; samples on a single 2-D gel. After 2-D electrophoresis and scanning 
on TyphoonTM Variable Mode Imager, DeCyderM Analysis Software 

automatically locates and analyzes protein spots, assigning statistical 

confidence to each and every difference. All within minutes. 

: Some 50 leading pharmaceutical and academic laboratories worldwide 

_ have tried and tested 2-D DIGE technology Isn't it time you did, too? 

Go to http://proteomics.amershambiosciences.com/DIGE to 

make a real difference in your research. 

Ettan DIGE. Proving, anything is possible. 

Amersham 
Biosciences 
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results-96 samples at once. 

Robotic convenience. 

For maximum high-throughput efficiency, load and 

run E-Gelt- 96 gels directly on your robot. E-Gelt 96 

X bases are designed with the standard SBS 96-well 

format to fit most robotic platforms. 

Plug & P:ay today. 

an automated, high-throughput process? To learn more about the 

E-Gelt 96 system, visit www.invitrogen.com/egels today. 

For automated, high-throughput agarose gel electrophoresis, 

plug into the E-Gel'-R 96 system-the only system with pre-cast 

agarose gels designed to maximize throughput and minimize 

your effort. 

Plu3- in for staggering results. g 

Everything you need-agarose, ethidium bromide, _| ? 

and electrodes-is packaged in a ready-to-use, 

UV-transparent cassette. The staggered-well g 

format provides an extended run length for 

maximum resolution and is compatible with 8-, 12-, or 96- tip 

loading. Simply place the E-Gelt 96 cassette into the base, 
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Invitrogen Ltd 
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3 Fountain Drive 
Paisley PA4 9RF, UK 
Tel: +44 (0) 141 814 6100 
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Carlsbad, California 92008 U.S.A. 
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Getting a Kick Out 
of Light 

In the usual photoionization 
process, the absorption and 
emission of photons between 
the light field and the photoex- 
cited electron packet is an ar- 
bitrary process that broadens 
the energy distribution of the 
electrons. However, there is no 
net exchange of energy be- 
tween the two, and the drift 
velocity of the electron packet 
is unchanged. Kienberger et al. 
(p. 1144; see the Perspective by 
Lewenstein) used ultrafast x- 
ray pulses only several hundred 
attoseconds (1 attosecond is 
10-18 second) in duration to 
generate a packet of electrons. 
They could then control where 
the packet interacted relative 
to the phase of much more in- 
tense (but slower and longer 

Pictures of Quasiparticle 
'tH I ;:Xt ~Y iInterference 

Interference patterns of electron waves, 
such as those surrounding defects, have 

often been observed with scanning tunneling microscopy (STM). 
Hoffman et al. (p. 1148; see the 26 July news story by Cho) 
have used STM to look more closely at the "checkerboard" pat- 
tern formed in the high-temperature superconducting cuprate, 
Bi2Sr2CaCu208+5. By Fourier transforming the energy and spatial 
data, they can capture the dispersion relations of the supercon- 
ducting quasiparticles in real space. The results, which suggest 
that the patterns arise from th 
states located at different parts 
vide an explanation for the vari( 
na observed in these materials. 

And in Brevia ... 
A method developed by Yan et 
the variation in expression Le 
mans shows that inherited vari 

wavelength) laser light field. The confinement of the packet to a 
particular region of the light field not only allows the accelera- 
tion and deceleration of the electron packets, but also provides a 
powerful probe for use in attosecond metrology. a 

Marine Light Alkyl Nitrates 
The light alkyl nitrates in the atmosphere play an important role 
in controlling tropospheric ozone levels, and their sources have 
been assumed to be exclusively anthropogenic. Chuck et al. (p. 
1151; see the Perspective by Ballschmiter) show that assumption 
to be erroneous. They report measurements of methyl and ethyl 
nitrate in seawater which indicate that large areas of the Atlantic 
Ocean are supersaturated for both compounds, thereby providing 
direct evidence for an oceanic source. Upper-ocean depth profiles 
suggest that biological processes are involved in their production. 

Electrons Swimming on Surfaces 
Electron solvation in layers 
of organic molecules ad- 
sorbed on the Ag(111) sur- 
face has been studied by 
Miller et al. (p. 1163). A 
probe laser pulse was used 
to excite electrons from 
the metal into discrete en- 
ergy levels (image potential 
states) in overlayers of ace- 0 200 480 600 800 1o000 
tonitrile or butyronitrile, Time delay (fs) 

and a later pulse then 
probed the state of the electron. They observed a constant ener- 

gy difference between the 
first and second levels which 
suggests that the primary ef- 
fect of solvation is to lower 
the local work function. They 
also observed the localization 
of the image electron, to a re- 
gion about the size of a single 
absorbate, on a time scale of a 
few hundred femtoseconds. 

Nitrogen Balance 
ie interference of quasiparticle The nitrogen isotopic ratios 
of the Fermi surface, may pro- of the mantle and the crust 

Dus incommensurate phenome- are significantly different, 
a^~X~~ ~~but some volcanic rocks de- 

rived from the mantle show 
a crustal nitrogen signature. 
Subduction has been suggest- 

aL. (p. 1143) for determining ed as a vehicle for recycling 
vels of genes in normal hu- nitrogen. Fischer et al. 
ations are fairly common. (p. 1154) measured the nitro- 

gen and helium isotopic con- 
centrations of gaseous emis- 

sions from arc volcanoes in Guatemala and Costa Rica, where 
the arc volcanism is caused by the subduction of the Cocos 
plate beneath the Caribbean plate. Heavy nitrogen (15N) from 
the crust is carried down into the mantle wedge and then recy- 
cled back to the surface in the arc magmas, rather than into the 
mantle. If similar recycling occurs at other subduction zones, 
then methods of balancing nitrogen recycling and volatile flux- 
es need to be reconsidered. 

Survey Says... 
The "public information hypothesis" (or "habitat copying hypoth- 
esis") proposes that individual animals cue on the local reproduc- 
tive success of other members of their species to assess and 
choose their breeding site. Doligez et al. (p. 1168; see the news 
story by Withgott) performed a long-term manipulation of repro- 
ductive success of the collared flycatcher in Sweden at the scale 
of numerous entire patches of breeding habitat. From studies of 
more than 1000 nesting attempts, they found that birds used 
public information to decide whether to emigrate from, and set- 
tle in, a patch of breeding habitat. 

Keep Those Platelets Rolling 
At sites of vascular damage, von Willebrand factor (VWF) that is 
bound to the cell matrix interacts transiently with platelet re- 
ceptor glycoprotein Ib(a (Gplba) and slows down the platelets 
so that they can respond to the injury. Huizinga et al. (p. 1176; 
see the Perspective by Sadler) have determined structures of 
the Gplb(a amino-terminal domain and its complex with the 
VWF Al domain at 1.9 and 3.1 angstrom resolution, respective- 
ly. In the complex, an area of weak electrostatic interaction 

a Published online in Science Express CONTINUED ON PAGE 1091 
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New! Phospho-Specific Antibodies 
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Phospho-specific Antibodies 
Akt/PKB 
Bad 
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EGF-R 
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elF4E 
ERKI/2 
ERK5 
FAK 
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IGF-IR 
Insulin-R 

Integrin-pl 
Integrin-3 
IRS-I 
JAK 1/2 
JNK 
Lck 
MEK 
c-met 
MLK-3 
p38 
p53 
PAK 
Paxillin 

PKC6 
PKR 
PLCy- I 
Pyk2 
c-Raf 
Rb 
RON 
She 
Src 
STATs I & 3 
Syndecan-4 
Tau 

Products shown in blue are BioSource exclusives! 

phosphoELISA'"' Kits available for 

Akt, p38, ERK, Rb, EGFR and lat 
Visit ww?w.b%)iosource.com for a complete listing 

*patent pending 

For research use only. 

.0Ss7 - .0 - 3 A1I a ~ r~~r * *E11? * p 

:ee I.e~~~~~~~~~~rI???ii 



- CONTINUED FROM 1089 THIS WEEK IN SCIENCE 

bridges two contact areas that are potential targets for antithrombotic drugs. Confor- 
mational changes in Gplbca and the A1 domain are required for interaction at the two 
contact sites, and mutations that cause gain-of-function diseases favor the bound 
conformation at both sites. The authors propose a model based on these structures 
for shear-induced activation. 

Transverse Tubule Biogenesis 
'' i ; !i DHPR Merge Amphiphysins are part of the cellular machin- 

ery that facilitates invagination of the plasma 
membrane during endocytosis. Lee et al. (p. 
1193) report that a muscle-specific form of 
amphiphysin 2 (also called Bin1) directs in- 
vagination of the membrane into tubules and 
is critical for transverse (T) tubule biogenesis 
during mammalian muscle development. This 
amphiphysin localizes to the plasma mem- 
brane through a domain that recognizes spe- 
cific phosphoinositides that are highly con- 

centrated in the T-tubule system. Thus, the amphiphysins appear to have a conserved 
role in membrane deformation and morphogenesis. 

Controlling Population Expansion 
Several genes that function in eye development display a surprising level of conserva- 
tion in gene function between mammals and invertebrates. One of these genes, mam- 
malian Six6, is expressed early in development of the retina and also in the pituitary 
gland. Li et al (p. 1180; see the 19 July news story by Vogel) investigated whether this 
factor is involved in cell-type determination or cell proliferation of precursor cells. In 
Six6-/- mice, all neuronal cell types in the retina and all pituitary cell types were found, 
but the cell types were decreased in number, and defects were observed in both organs. 
Six6 associates with the corepressor Dach to block cyclin-dependent inhibitors and al- 
low for early progenitor cell proliferation. Hence, a tissue-secific repressor and core- 
pressor regulate the cell cycle in an organ-specific manner. 

The Ups and Downs of Expression 
Gene expression varies substantially from one cell to another, and depending on the 
history of the cell, its interactions, the state of its regulatory machinery, and so on. 
Elowitz et al. (p. 1183; see the cover and the Perspective by Fedoroff and Fontana) have 
focused on the noise in gene expression that is left when all other regulatory influences 
are equal. To measure this "intrinsic noise," they used strains of Escherichia coli in which 
two alleles encoding distinguishable green fluorescent proteins were controlled by iden- 
tical promoters. In these single bacterial cells, genes have essentially the same intracel- 
lular environment, so the variation in their expression is a measure of intrinsic noise. In- 
trinsic noise accounted for a substantial amount of the total variation in gene expres- 
sion and amount of noise varied with changes in other factors like transcription rate. 

Redundant Pathways Against Neuronal Regeneration 
In vertebrates, severed nerves in the limbs can regrow and re-innervate their targets, 
restoring movement and sensory input. Similar injuries to the brain or spinal cord are 
not repaired, however, because of two inhibitory molecules in the myelin sheaths of 
central nerves that prevent neural regeneration-Nogo and myelin-associated glyco- 
protein (MAG). The glycosyl-phosphatidylinositol-linked receptor for Nogo has no intra- 
cellular domain, but the receptor for MAG is not definitively known, although it does 
bind sialic acid. In a screen designed to find other membrane proteins that might medi- 
ate the transmembrane signal of the Nogo receptor, Liu et aL (p. 1190; see the Perspec- 
tive by Woolff and BLoechlinger) identified MAG as a primary ligand. This binding is of 
an appropriately high affinity to control the growth-cone-collapsing effects of MAG 
and to ensure that expression of the Nogo receptor confers MAG sensitivity to embry- 
onic neurons. Thus, both MAG and Nogo activate the Nogo receptor and act as redun- 
dant signals to inhibit neural regeneration. a 
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Liquid Handling 

New Enhanced MiniTraks Mean 
More Power for Your Lab 

Now Getting More is No 
Longer Greedy! / 

Our new enhanced MiniTrak 
systems really pack a punch. / 
More microplate and tip storage 

/ 

capacity, added deck capacity 
for reagents and accessories, / . 1 
dual dispense heads and / lb 
more-all from the vendor 
you trust! 

* New Stack Doubler 
modules provide twice the 

microplate and tip box 

capacity in the same 

footprint for complete 
walk-away automation 

* New models with 
dual Dispense 
Heads, dual 
PlateWash or 
Wash/Filtration 
combinations and 

expanded labware decks 
* Conveyor-based for 

high-speed 'parallel processing' 
with automatic conveyor tip load 

* Sub-microliter dispensing into 96-, 384- and 1536-well microplates 

i.I E.H10 Call us today at 1-800-446-0035 ext. 9918 or visit our web site 
IEIF..4I91 ._ to learn more about MiniTraks for your lab! 

MiniTrak VSvstein PerkinElmer"' 
life sciences. 

Worldwide Headquarters: PerkinElmer Life Sciences, Inc., 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121 
European Headquarters: PerkinElmer Life Sciences, Inc., Imperiastraat 8, BE-1930 Zaventem Belgium 

All trademarks or registered trademarks are the property of PerkinElmer Life Sciences, Inc. 
P11124 ? 2002 PerkinElmer Life Sciences, Inc. m 
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