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CM foods: Science, 
stakes, and risks 

COVER Life depends on a supply of energy, which is stored in adeno- 
sine triphosphate (ATP). The image shows details of the submicro- 
scopic biological ATP-synthesizing machine (at 5 A resolution), found 
in life-forms from microbes t o  humans. I t  provides the first glimpse 
of the rotating molecular motor (the lower cylinder), which uses 
energy from food t o  propel ATP synthesis in  the spherical head. 
[Image: D. St0ck.A. G. W. Leslie, J. E. Walker] 
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Gradient Calculator 
Especially Useful 

NEW GRADIENT HELPS OPTIMIZE 
Easy to Transfer "Golden" 

ANNEALING AND DENATURATION 
Parameters to Actual Protocols ALL EXISTING DNA 

Most researchers would agree that gradient 
cyclers are great in concept-but their utility is 

ENGINES & TETRADS 
significantly compromisedif anoptimizedpro- 
tocol does not transfer well to normal, non- 

CAN BE UPGRADED 
gradient operation. This "Achilles heel" of 
gradient cyclers can often be traced to impre- 
cise knowledge of either incubation time or Standard Feature on 
incubation temperature during the gradient 
step. Whatever technology is used, there will New Thermal Cyclers 
always be lags--often not well known-be- 
fore samples reach the new temperature. 

DNA Engine", with the thermal gradlent shown In WALTHAM, M ~ ~ ~ .  - MJ RESEARCH is MJ has long had an reputation artificial colors from data collected by an IR camera. pleased to announce the introduction ofan ad- delivering timeltemperatwe control with pre- 
cision, so extra ef- vanced gradient feature that is now standard on 

forts were expended 0 p i m i z ed Den at u rat i o n s d l  DNA Engine & Tetrad thermal cyclers. 
to address these is- This powerful new function allows precision 
sues. Thus time Surprisingly Important thermal gradients as high as 24°C to be devel- 
control includes oped across 96-well blocks, at any temperature 
"dynamic rampingw is well known in the biological cornmu- between 30" and 105°C. This greatly assists in 
(see below), while nity that DNA amplification reactions should robust ~~~~~~~~~y for the 

temperature control have optimized annealing temperatures for best annealing and give 
incorporates a new results. Denaturation is quite important as strong withoutlotsof  am^^^-^^^^^^^" 

Reported temps (dots) vs. software feature well-but only the savvy optimize this step. Or wwanted artifacts in the gel. 
independentlyacquiredther- calledtheUgradient Too bad. MJ's scientific staff finds that Many reactions benefit from careful tern- 
ma1 data ~n 4 cyclers (lines).  calculator^, denaturation often leads to problems. Use of a perature optimization, especially sensitiveones, 

Thiscalculator is so preciseandaccurate that lower denaturation temperature, such as 9O0- sequencing. GC- 
it reports the temperatures in individual col- 92"C, is generally recommended whenever content, length 
umns to within M.4"C of the NIST standard, possible. Not only does it preserve enzymatic magnesium-a11 these lead differences in 
making transfer of values to normal operation activity for later cycles, it also reduces break- optimal "heat" for annealing and 

very reproducible. Just look above how re- down of fluorescent dyes in cycle sequencing. This is experiments can 
ported temperatures from the gradient calcula- On the other hand, higher temperatures, such as enhance eventhe best forTm. 
tor superpose alrnostperfectly with independent 95"-96"C, may be required for GC-rich tem- But wants adOzenruns 
NIST-traceable data from 4 different cyclers. plates from organisms such as Mycobacteria. variant protocols? Gradient make this 

chore much easier by allowing a dozen differ- 
ent incubation temperatures in a single run. Precision Control of Time as well as Temp ~eusersimplyse~ectsarangeo~temperature, 
and the cycler does the rest. The optimal temp- 
eratures become obvious in thegel-with thick 

"Dynamic Ramping" Incubates "meatyw bands unbracketed by artifact. 

Each Sample for Same Period HOW to Get Upgrade 
In a nutshell, visit the MJ website. For DNA 

In some gradient cyclers, the gradients de- Engines manufactured after 1/1/99, the gradi- 
velop gradually. When cooling to an anneal- * ent feature is a simple software upgrade that is 
ing gradient, for example, the highest tempera- * provided free and can be installed by users. For 
ture stabilizes long before the lowest one does. older DNA Engines or Tetrads, a new logic 
This means that the time spent at incubation is 4~ board is also required, and this upgrade is avail- 
different at each temperaturethus two critical 
parameters are being varied at the same time. 

~~t so with MJ cyclers. careful engineer- 
ing has led to ramping,7 where each 

of ramps at a different for 
ramp rates are much less critical. The results are 
consistent incubation times column-to-column' 
with only temperature varying among samples. 

Data from four cyclers are superposed In this graph, 
w~th each trace representing the average temperature 
measured In a column of wells. Note the consistency 
of ~ncubat~on periods, the cycler-to-cycler reproduc- 
ib~l~ty (each trace is made up of separate lines). 
and the even spread of incubation temperatures be- 
tween the programmed targets of 45" and 65°C. 

pCR )scaverrdby plena ownedby Haffmann-LaRoche, &F Hoff- 
mann- ROC^^ ~ t d  users should obmn license t~ perform the rract~an 

able inexpensively from MJ or its distributors. 
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POLLEN PREFERENCES solar tidal waves and that these reso- 
Self-incompatibility in certain plants al- nances, which could initiate a plume, oc- 
lows a plant to distinguish its own pollen curred at about the same time as three 
from among that of other plants of the episodes of volcanism in the Precambrian. 
same species, and preferentially react to --- 

nonself pollen in order to limit inbreeding 
(see the Perspective by Dickinson). Stone dXVGENtNA,CllON 
et al. (p. 1729) have analyzed the activi- 
ties of ARCI, which shows a phosphoryla- Despite the importance of oxygen as 
tion-dependent interaction with a kinase an electron acceptor in many mzy- 
located in the stigmatic plasma mem- matic reactions, the mechanism of 
brane. Their in vivo studies show that oxygen activation by redox enzymes 
ARC1 is a key regulator of self-incompati- is not d ~ n t o o d .  W h 0 t  et BL 
bility from the female side. Schopfer et al. (p. 1724) determined x-ray struchlres 
(p.1697) have now identified a critical 
component from the pollen side-a poly- I 
morphic protein expressed in the pollen 
that interacts with the stigmatic proteins 
to determine whether the outcome will 
be fertile. 

CRANKING OUT ATP 
Although the common form of energy 
used in cells is adenosine triphosphate 
(ATP), energy is stored both in chemical 
forms such as fat or starch and in elec- 
trochemical forms such as ion gradients of freeze-trappea I 
across cellular membranes. Fat and 
starch are metabolized to produce small copper amine oxidase. They also de- 
amounts of ATP and large amounts of termined the oxidation state of the 
energy in the form of a gradient of pro- quinone cofactor for each structure 
tons, which is then converted into ATP by by using single-crystal spectropho- 
an enzyme known as ATP synthase. Stock tometry.Their studies reveal the bind- 
et al. (p. 1700; see the cover) present the ing site for dioxygen and the hydro- 
crystal structure of the membrane- gen peroxide product and show the 
bound portion (F,) of the synthase and proton transfer pathways to the oxy- 
the axle that connects it to the ATP-syn- gen.The product aldehyde inhibits en- 
thesizing part (F,). Fo transforms the en- zyme reoxidation in the crystal, and 
ergetically downhill movement of pro- thus the release of the aldehyde is 
tons into rotation of an internal axle (the rate-determining. 
y subunit of F,) as shown by Sambongi et 
al. (p. 1722). These workings of a nano- 
generator are discussed in a Perspective THE WINDS OF CHANCE 
by Fillingame. The subdecadal variability of climate in the 

region of the tropical North Atlantic Ocean 
THE SUN, THE MOON, AND THE during the past century is thought to be well 
PLUMES understood, but longer term variations that 

There have been several episodes of large- occur over decades to centuries are more dif- 
scale volcanism recorded on Earth's sur- ficult to  resolve because instrumental 
face, and many of these events are records do not extend far enough into the 
thought to have been initiated by the up- past and most existing sedimentary records 
welling of a major thermal anomaly (a do not have sufficient temporal resolution. 
plume) from the core-mantle boundary. Black et al. (p. 1709) present a 825-year-long 
Creff-Lefftz and Legros (p. 1707) have record from a southern Caribbean sediment 
modeled a possible connection between core that reveals decadal and century-scale 
episodes of volcanism and the initiation trade wind variations which indicates that 
of a plume by the interplay of the gravita- natural climate changes also occurred 
tional forces between Earth, the moon, abruptly in the preindustrial past.These find- 
and the sun. They show that fluid outer- ings also highlight the link between thermo- 
core oscillations set up by the lunar-solar haline circulation in the Atlantic Ocean and 
tides and core rotation resonated with the other tropical climatic variations. 

NANOPOROUS CERAMIC FILMS VIA 
POLYMERS 

Block copolymers, in which segments 
(blocks) of different chemical composition 
are connected, can phase-separate at the 
nanometer scale and form intricate struc- 
tures. Chan et al. (p. 1716) show that 
copolymers containing two hydrocarbon 
blocks separated by a block made from a 
silicon-containing polymer can form an 
open nanoporous network with a double 
gyroid morphology. A single-step process 
that uses ozone and ultraviolet light con- 
verts the silicon-containing block into a 
ceramic framework and removes the re- 
maining hydrocarbon material to create 
nanoporous ceramic films. 

MOLECULAR SHUITLE 
The scanning tunneling microscope (STM) 
allows great control over atomic and 
molecular manipulation on surfaces. The 
microscope tip can also be used to record 
vibrational spectra that allow the identifi- 
cation and characterization of single ad- 
sorbed molecules and the bonds they 
form with the substrate. Lee and Ho (p. 
1719) used these combined capabilities of 
their low-temperature STM to study the 
bond formation between single iron 
atoms on a silver surface and carbon 
monoxide (CO) molecules delivered with 
the STM tip. Complexes of iron with one 
or two CO molecules were formed and 
characterized. 

JOINT ANTIGEN 
Rheumatoid arthritis is an autoimmune 
disease in which both T cells and B cells 
become activated. Most current research 
has centered upon finding specific anti- 
gens of the joint that could be the im- 
munogenic targets for T cell-mediated 
damage. In a mouse model of arthritis 
that seems to mimic many of the features 
of the human condition, Matsumoto et al. 
(p. 1732) have determined that the anti- 
gen with the arthritogenic activity for the 
B cells as well as the T cells is from the 
same protein, glucose-6-phosphate iso- 
merase, a ubiquitously expressed enzyme. 
Thus, local autoimmunity need not be 
caused by a tissue-specific antigen. 

DEATH IS ROLE WITHIN 
A NORMAL LIFE 

Proteins of the Bcl-2 family play both 
roles in apoptosis, either promoting ar 
inhibiting cell death. The smaller proteins 
that contain only the third Bcl-2 homol- 
ogy domain (BH3-only proteins, such as 

CONTINUED ON PAGE 1647 
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Bim) are thought t o  have pro-death 
properties, but their role in normal apop- 
totic functions in vivo, such as homeo- 
stasis and immune function, has been 
unclear. Bouillet et al. (p. 1735) now re- 
port results for a gene-targeted Bim-de- 
ficient mouse which show that this BH3- 
only protein is critical for normal home- 
ostasis of white blood cells, cytokine 
withdrawal, and calcium-induced apop- 
tosis and also acts as a barrier against 
autoimmune disease. Thus, Bim is a part 
of the physiological apoptosis machinery. 

WORKING IT OUT DOWNSTREAM 
A cell's response to a particular growth 
factor or hormone involves a relay of sig- 
nals between the cell surface and the nu- 
cleus. The small CTP-binding protein Ras 
is activated by numerous growth factor 
receptors and can regulate more than 
one signaling pathway in response to a 
single growth factor, depending on the 
cell type. Hence, Ras can serve as a 
branch point for signal propagation, and 
tight regulation of the pathways it stim- 
ulates is needed to ensure the proper bi- 
ological outcome. Two reports describe 
the cross communication that occurs be- 
tween two pathways that lie down- 
stream of Ras, the Raf kinase-MEK (mi- 
togen-activated protein kinase)-ERK (ex- 
tracellular-regulated kinase) pathway 
and the P13K (phosphatidylinositol 3-ki- 
nase)-Akt kinase pathway. Zimmermann 
and Moelling (p. 1741) demonstrate that 
Akt inhibited Raf activity by phosphory- 
lating a known regulatory site on Raf. In 
breast cancer cells, Akt directly interact- 

ed with Raf, and inhibition of Akt result- 
ed in increased Raf activity. The authors 
suggest that in these cells, this mecha- . 
nism may regulate growth response to 
insulin-like growth factor (ICF). Rommel 
et al. (p. 1738) also reveal that Akt asso- 
ciated with Raf and inhibited the Raf sig- 
naling pathway in differentiated muscle 
cells (myotubes) but not in undifferenti- 
ated precursor cells. Activation of the Akt 
pathway or inhibition of the Raf pathway 
resulted in a hypertrophic phenotype 
(thickening) similar to that induced by 
IGF on muscle cells. These studies sug- 
gest that integration of these two path- 
ways into a particular cellular response 
may depend on cell type or the stage of 
cell differentiation. 

FORCE OF HABIT 
Patterns of behavior can be learned and 
become so routine as to occur uncon- 
sciously. Jog et al. (p. 1745) monitored 
neural activities within the basal ganglia, a 
portion of the brain known to be involved 
in the control of movement. These neural 
activities changed over time in rats learn- 
ing a T-maze (the rats associated a tone 
cue with the correct direction in which to 
turn at a T-junction toward a food re- 
ward). As the rat's accuracy and speed im- 
proved, the ensemble of neurons appear 
to fire most actively at the beginning and 
at the end of what became a habitual be- 
havior. The representation of entire se- 
quences-of motor commands within the 
basal ganglia may relate to the difficulties 
that Parkinson's patients experience in be- 
ginning or ending movements. 

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  

Species and Regular and 
Irregular Areas 

The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/fu1U/286/5445/1647a 

Harte et al. (Reports, 9Apr., p. 334) argued that the probability distribution of species 
is self-similar with respect to area and use this notion to reconcile and address sever- 
al common species-area relations. Maddux and Athreya comment that the model of 
Harte et al. "implies that species are distributed in one of three trivial ways" and thus 
conclude that the law is "in general ... invalid." Harte et al. respond that "patch ... shape 
does matter" and that the prediction made by [their] theory about the dependence 
of species richness on patch shape is reasonable." 

Polymorphisms Return in the The full text of these comments can be seen at 
IL-13 Promoter www.sciencemag.org/cgi/content/fulU/286/5445/16147b 

Interleukin-13 (IL-13) plays an important role in allergic responses. In a previous" 
Technical Comment and Response (28 May 1999),Anderson et al. and Wills-Karp and 
Rosenwasser examined part of the IL-13 promoter region, found no polymorphisms 
there, and concluded that the promoter region was not a susceptibility locus for 
atopy.Van der Pouw Kraan et al. now report that they find evidence of polymorphism 
just outside the region examined earlier, a finding that Cillespie et al. confirm. 

 or the 3rd ~Tlennium 
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I Works great with or without serum 

4 Highest levels of transfection available 

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. 
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Transfection Reagent 

75 reactions (0.75 ml) T202007 
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J Gene Therapy Systems, Inc. 1999 Catalog 
J Updated list of sucessfully transfected cells 
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I A new dimension in two-hvbrid analvsis 
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Use our high-quality yeast media and convenient nutritional 
dropout supplements! 

Try YEASTMAKER" Kits for high efficiency yeast transforma- 
tion and reliable plasmid isolation. 

Also available: GAL4 and LexA Monoclonal Antibodies 
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Eliminate false positives. 
WCHMAKER System 3. 

Illu~ratlon iqid by the art of m e l d  

MATCHMAKER System 3 (#~1612-1)  breaks through 

the barrier of false positives that has encumbered 

two-hybrid analysis. System 3 eliminates false 

positives, increases sensitivity, and facilitates 

independent confirmation of protein interactions. 

Three reporters with distinct control regions yield 

strong and specific responses to  activation. 

Inserts can be expressed in vitro immediately 

from a T7 promoter and are tagged with c-Myc or 

hemagglutinin (HA) for easy analysis. Streamline 

your analysis even further by using MATCHMAKER 

Pretransformed Libraries. Call and order today! 
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1 1  BD BIOSCIEWCES 

LIFE SCIENCE RESEARCH 

Antibodies for Cell Adhesion Research 
Specific for transmembrane and signaling proteins 

BI3 Biosciences provides a comprehen- Specificities Include: Reked Materials and Prodpcts: 
sive portfolio of reagents and systems 
for the study of signal rraduction. Cell Adhesion Moleciiles Mow Available - Cell Adhesion 
Included in the reagent program are Cadherins Mailer with Information About the 
antibodies aad rnolectilg probes specific Idregins Entire BD Transductio~ Laboratories 
for cell adhesion molecules, extracellu- Catenins Cell Adhesion Praduct Line 
lar matrix proteins, and cytoplasmic 
peripheral~membrana proteins, Extracellular Matrix Proteins Sampler Kits - l~pr iuant i t i es  of 
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Cytoplaspkic Peripheral BD RiboQuantm -- A Novel 
Applications in Western Bfotting, Membrane Roseins Molecular Application for Moni&oring 
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For more information regarding BD Transduction LaboratoriesTM 
BD 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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1 the chase 

TRY OUR eCOMMERCE 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 diierent ways to search, 
including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. I '  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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Visit our Life Science web site at djscove~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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NIV 
INSTRUMENTS, INC. 

750 Vassar Avenue, Lakewood, NJ 08701-6907 U.S.A. 
TOLL FREE: 1-888-242-2848 

Phone (732) 367-1663 Fax (732) 370-0032 
E-mail: salesQavivinst.com httpJ/www.avivinst.com 

Aviv Model 202 Series imhmnb r e d  drador dkhmh m a fundion of wovelength, lime, 
t e m p e m  and cmimtion using a d& monoctuomator and contoini two W gmde 
prisms m dispersing elements. 
l5pfinw- 

OWovelenglh 
l Kinetics 
l Stopped Row kin& 

Tempemture 
pH 
T i i  

Akonreawrw: 
l Totd Flwrescence 
l Fkrommce detected CD 
*Absorbance 

TheAvivMod$ATFF212ua~~ty~Rwmmetecfoctenperohrremehs,artomoted 
dwrn i t b ldenohn tkn , l i gow l t i ho lbn~dpH~ - 

D e t e r m i  of hermodynomu pmmetass and s t o h  rnemwsments. 

NEW lUACR0 
P R O G U M I N G  

UN,,,,, 

ExpehMt Modes: 
ExtitotionScons 
l Emission scans 
l SylKhronized Excitaiion and Emission Scans 
.(oneaedExmStlns 

Corrected Emission Scam 
Tempemture Mehs with data c o M  at a single wovelength or as wavelength xons 
Ugd T i n s  (absolute or di in t ia l  measurementsl 
l Solute Denaluotion Timm ( h t i a l  memunwnenk option nraloble) 
l S i d y  Stab AkaWtpy Meosurmnts (optional) 

Macro Prqmrnming for customized experimental modes ollows hlwlg ond combination of 
experirnentol modes. You an perform o titmiion, scan the spedrum and rneosure Anitrapy, 
or any combination, dl under tempemture conlml. 

-- 
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-The Art & Scien~e of wetland Restoration 
. . - Teaching for w earn in^ in College Science.& Math 

- Population Giowth & Environmental Sustainability 
-What's for Dinner? A Menu for the'2l st Century Food System 
-World Food Security . 
- Frontiers in Hurricane Climate Research 
- Humans, Computers, & Speech ' 

- The .Initial Peopling of the New World 
-The Future of the Sun & the Solar System 
- Neutrinos: Implications for Elementary Particles &. ~ o s r n o l o ~ ~  
- Optics Enters the New Millennium 

- - Sociobiology at the New Millennium 
- Children & Chronic D i s e ~ e  

The Science of Baseball 
- Criminal Punishment of Adolescent Offenders 
- The ~ h i n k i n ~ ,  Feeling Brain 
- Political Math: The Census, Representation, & th 
- Weapons of Mass ~esiruction & Scientific Respo 

Among those inv i ted t o  speal 

U.S. Surgeon General 
- Marnphela Rarnphele, 

Vice Chancellor, 
Univ. of Cape Town 
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I INSTRUMENTATION, APPARATUS, AND LABORATORY MATERIALS 
- - I 

PROTEIN lMMUNOBLOTS IN 15 MIN Due to i ts  action as a MEK inhibitor, U0126 
The CodaXcel instru- can also block the production of a variety 
ment makes use of of cytokines and metalloproteinases in- 
flow-through technolo- volved in the inflammatory response. 
gy to deliver accurate 
protein immunoblot re- AUTOMATIC TUBE LUMINOMETER 
sults for up t o  eight The Berthold flash 'n glow automatic tube 
samples in only 15 min. luminometer is for reporter gene assays, 
A specially designed ATP/NAD(P)H and enzyme measurements, 
cassette eliminates the need to handle in- 
dividual strips. The instrument is used with 
a growing line of CodaXcel test kits; both 
the instrument and the test kits are for re- 
search use only. 

SIGNAL TRANSDUCTION REAGENT 
U0126 is a reagent that can serve as a tool 

for studying protein ki- 
nase-mediated signal 
transduction. By selec- 
tively inhibiting MEKI 
and MEKZ, U0126 func- 
tionally antagonizes 
API-mediated tran- 
scriptional activation. 

luminescent immunoassays, and DNA 
probe assays. The unit features a unique 
loading mechanism for handling up to 30 
sampLs in a chain. I t  
can be equipped with 
one, two, or three injec- 
tors, each of which is 
volume-adjustable for 
greater flexibility in cre- 
ating new assays. It has 
its own built-in micro- 
processor and printer but can work with a 
personal computer and Windows software 
for easy protocol setup, data collection 
and evaluation, and liquid-handling con- 
trol. Spectral sensitivity is 370 to 620 nm. 

LITERATURE 
Mini-Catalog: Apoptosis Research is a 
20-page catalog that features listings 
and detailed descriptions for more 
than 250 high-quality reagents and 
kits. Among the more than 80 new 
items listed are products for the . . - . . . - . . - - - - 
Fas signaling pathway 
and caspase substrates 
and inhibitors. The 
products are organized 
by pathway or applica- 
tion, which provides a 
convenient format for 
locating them. 

Newly offered instrumentation, apparatus, and labo- 
ratory materials of interest to researchers in all disci- 
plines in academic, industrial, and government organi- 
zations are featured in this space. Emphasis is given to 
purpose, chief characteristics, and availability of prod- 
ucts and materials. Endorsement by Science or AAAS 
of any products or materials mentioned is not im- 
plied. Additional information may be obtained from 
the manufacturers or suppliers named by circling the 
appropriate number on the Reader Service Card and 
placing it in a mailbox. U.S. postage is free. 

J I J  

M R C  Presents: rL ,, . ,,,, UUU J 

A complete hybridization system providing the highest 
signal intensity and low background on spot-free 

northern and Southern blots 

UII~IT IIV. I u VII n w a u w r a  VGI V I ~ T  ualu 
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Then look here... 

Science Professional * Job Alerts delivers e-mail * Meetings and 
Network (SPN) delivers the job announcements matching Announcements lists 
most comprehensive listing your job search criteria important scientific events 
of career opportunities in Employer Profiles provides . Academic Connections 
science every week. overviews of major employers provides online graduate 
* Job Search allows You Advice and Pe-tives program information 

to browse job listings offers expert career advice 
or target your search and highlights hot disciplines 

Science Professional Network 
www.scienceonline.org Click on Science Careers 




