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COVER A bag made of 3M-pioneered, multilayer-polymercolor mir-Science ror is externally illuminated through the front opening with white 
light.The startling reflective properties, outstanding color tunability, 
and superb angular performance of this family of thin, flexible mir-

www.sciencemag.org rors will have applications in signage, optoelectronics, and energy 
control. [Photo: Don Pitlik, Pitlik Studio] 
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UPON SEVERAL LAYERS 
OF REFLECTION 

Mirrors are made conventionally by 
coating a substrate with a reflective 
metal, but in more advanced designs, 
multiple layers of transparent dielectric 
materials can be assembled and de- 
signed to give very high reflectivity or 
wavelength selectivity. Such multilayer 
mirrors usually have an Achilles heel 
that arises from Brewster's Law-while 
such mirrors exhibit very high reflectivi- 
ty  for p-polarized light at normal inci- 
dence, they rapidly lose reflectivity 
when viewed at an angle. Weber et al. (p. 
2451; see the cover and the news story 
by Service) show that multilayer stacks 
of alternating birefringent and optically 
isotropic polymer layers (in some cases, 
hundreds of layers of submicrometer 
thickness) can create broadband and 
color mirrors that are highly reflective at 
all angles, as well as polarizers that work 
in reflection. 

SOLAR CONVECTION 
The sun is divided into a hot inner core, a 
radiative zone, a convective zone, a photo- 
sphere, and a very hot outer atmosphere. 
The thin boundary between the radiative 
and convective zones, called the tach- 
ocline, is assumed to generate the solar 
dynamo by rotational shear that produces 
strong magnetic fields. Howe e t  al. (p. 
2456; see the Perspective by Cough) have 
detected variations in the rate of rotation 
at the tachocline by combining 4 years of 
data on modes of oscillations derived from 
the ground-based observatories of the 
Global Oscillation Network Group 
(GONG) and the space-based Michelson 
Doppler Imager (MDI) on the Solar Helio- 
spheric Observatory (SOHO) spacecraft. 
The rotation of the sun near the 
tachocline varies at low latitudes over a 
period of 1.3 years and may indicate dy- 
namic coupling between the radiative and 
convective zones. 

Scientists studying ion hydration often re- 
sort to investigating how just a few water 
molecules interact with the ion in the gas 
phase. In conjunction with theoretical 
studies, this approach can yield insights 
into the structure of the hydration shell 
and interactions in the condensed phase. 
Weber et al. (p. 2461; see the Perspective 
by Scoles and Lehmann) used cluster 
spectroscopy and ab initio theory to es- 
tablish the detailed structure of the hy- 

dration shell around the superoxide anion, 
0,. The minimum hydration shell involves 
just four water molecules, each of which 
is engaged in a single hydrogen bond to 
the superoxide. 

CAUGHT IN THE ACT 
To better understand how genes are 
regulated, it is important t o  under- 
stand the kinetics behind transcrip- 
tion (the mechanism by which the 
DNA template is converted in to  
RNA), but this generally has relied on 
bulk experiments where events are 
averaged. These analyses do not  
readily allow for the dissection of 
the various stages encountered by an 

elongating complex. Davenport et al. 
(p. 2497; see the Perspective by Buc) 
have used an optical trap method 
and video microscopy to  map in real 
t ime the transcription stages and 
rates o f  single molecules o f  Es- 
cherichia coli RNA polymerase. The 
paused state is'shown to  be a kinetic 
intermediate between transcription 
elongation and arrest. The presence 
of a switch between transcriptionally 
competent states may provide a tar- 
get for gene regulation. 

BY LAND OR 
BY SEA 

Fossil fuel burning currently adds about 6 
billion tons of carbon dioxide (CO,) to 
the atmosphere each year. Half of that 
is incorporated into the oceans and the 
land biosphere, but how much CO, does 
each of those sinks absorb? Battle et al. 
(p. 2467) address that question by com- 
bining two methods of determining the 
net C02 fluxes into and out of the ter- 
restrial biosphere by measuring the 
change of 02/N2 in the atmosphere and 
by measuring stable carbon isotopic 
composition of atmospheric CO,. The 
highly variable fluxes they find for the 

land biosphere between 1991 and 1997 
are a stark contrast to the stable behav- 
ior of the 1980s. 

HOT AND DRY IN TIBET 
Xenoliths are foreign fragments of rock 
with textures and compositions different 
than those of their host rocks. Some 
xenoliths represent samples of the lower 
crust or mantle rapidly brought to the 
surface in volcanic eruptions. Hacker et al. 
(p. 2463) studied a suite of mafic and 
metasedimentary xenoliths found in Ti- 
betan lavas and determined that these 
xenoliths had seen high temperatures 
(about 800" to 1000°C) under anhydrous 
conditions. These results suggest that the 
metasedimentary xenoliths indicate a dry, 
but hot lower crust that mixed with mafic 
xenoliths from deeper mantle melts. Such 
a model calls into question the possibility 
of a regionally extensive hydrous melt 
zone in the lower crust beneath the Hi- 
malayas formed by convective thinning of 
the underlying mantle. 

CONTROLLING 
INSECT PESTS 

The sterile insect technique (SIT) is a pop- 
ular method for controlling insect pests 
and disease vectors; large numbers of 
sterile males are bred and released to 
compete with wild males for females, 
thus reducing the population of the next 
generation. However, breeding insects on 
the required scale is often expensive and 
problematic. Thomas et al. (p. 2474) de- 
scribe a major improvement to SIT using a 
transgenic Drosophila system that can 
provide both the efficient sexing and the 
female-specific lethality required. When 
transferred to other systems, this new 
technique is likely to become an impor- 
tant weapon in the armory used against 
insect pests. 

USE R OR 
LOSE h 

Monocular deprivation studies have es- 
tablished that during early postnatal de- 
velopment there are periods of plasticity 
in the visual system; activity-dependent 
refinement of neuronal connections from 
earlier, more diffuse stages occurs. It has 
been thought that these connections, 
once established, are maintained through- 
out life. However, Chapman (p. 2479) 
shows that blockade of retinal activity 
abolishes existing ocular dominance 
structures in the lateral geniculate nucle- 
us of the ferret. This result implies that 

CONTINUED ON PAGE 2375 
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activity-dependent competition is neces- bacA gene. The BacA protein may assist 

sary not only for the establishment of the invading bacteria to evade the host 

specific connections in the visual system, cell's defense mechanisms. 

but also for their maintenance. 


THESOUND OF SILENCE 
A DETERIORATION Double-stranded RNA is  able to regulate OF 
DIVISION gene expression by sequence-specific post- 

What happens inside cells as we age? transcriptional interference (RNAi). Grishok 
High-density oligonucleotide arrays analy- et al. (p. 2494; see the Perspective by Sharp 
sis of messenger RNA from young, middle- and Zamore) show that in Caenorhabditis 
aged, and old humans for over 6000 genes this RNAi phenomenon can be transmitted 
reveal classes of genes that are altered in to the offpsring, and they identify the genes 
dividing fibroblasts. Ly et al. (p. 2486; see involved. Their findings suggest the exis- 
the news story by Marx) report that with tence of a sequence-specific silencing fac- 
age, many of the genes with altered ex- tor, which may be a small RNA (20 to 23 
pression are involved in the G,-M phase of nucleotides long), and implicate the genes 
the cell cycle. The authors suggest that a rde-7 and rde-4 in its formation. 
decreased ability to replicate properly with 
age would lead to higher rates of somatic IDENTITY CRISIS 
mutation that then would affect the ex- Most of the time, our self proteins remain 
pression of specific genes contributing to unnoticed by our immune systems.Autoim- 
the aging phenotype. mune responses occur when this tolerance 

of self is broken. When B cells become acti- 
TAKINGUP vated instead of tolerant, they produce an- 
RESIDENCE tibodies. Kouskoff et al. (p. 2501) now re- 

In brucellosis, the pathogenic bacterium port a system in which B cells are tolerant 
Brucella abortus invades and establishes to self until a bacteriophage carrying an 
a long-lasting interaction with the host epitope recognized by the B cells (but not 
mammalian cell. In leguminous plants, similar in sequence to the self-antigen rec- 
the symbiont Rhizobium meliloti invades ognized by those B cells) is introduced into 
and takes up residence in root nodule the mouse.This T cell-independent activa- 
cells. Levier et al. (p. 2492) now report tion of formerly tolerant B cells raises the 
that these very different host-bacterial question of how B cells are normally able to 
relationships both require a putative distinguish self-antigens from foreign, 
membrane transporter encoded by the T cell-independent antigens. 

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  

Middle Miocene The full text of these comments can be seen at  

Horninoid Origins www.sciencemag.org/cgi/content/fulV287/5462/2375a 

Drawing on fossil material from the Tugen Hills, north central Kenya, Ward et al. (Re- 
ports, 27 Aug.) identified a new Middle Miocene hominoid genus, Equatorius, that in- 
corporates all material previously referable to Kenyapithecus africanus and that may 
cast new light on the origin of the great ape-human clade. Begun argues that the 
samples attributed to Equatorius cannot be reliably distinguished from the Eurasian 
genus Griphopithecus, and that the biogeographic pattern marked by the fossil record 
suggests that "African Middle Miocene hominoids represent successive radiations of 
forms dispersing from Eurasia." Kelley et al. respond that Equatorius and Gripho- 
pithecus differ in some key details of dental morphology and question Begun's "out- 
of-Eurasia hypothesis" in light of imprecise fossil age dating and the lack of Eurasian 
Early Miocene catarrhine lineages. 

Separately, Benefit and McCrossin suggest that Ward et al. included in the Equato- 
rius hypodigm two genera-Nacholapithecus kerioi and K. africanu-that differ in 
their morphologies, adaptations, and relationships with other hominoids. The sam- 
ples analyzed by Ward et al., Benefit and McCrossin conclude, may represent not a 
new hominoid genus but a combination of Kenyapithecus and Nacholapithecus. Kel- 
ley et al. acknowledge the separate taxonomic status of N. kerioi, but stress that "the 
material now included in Nacholapithecus did not contribute to the formal diagnosis 
of Equatorius." Thus, they argue, "differences between N. kerioi and 'K.' africanus . . . 
have no bearing on the validity of Equatorius, other than to better characterize the 
distinctiveness of the latter." 
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No prior experience with transposons 
is necessary. 
To Learn More and To Order 
Visit our Web site to learn more about 
the EZ::TN lnsertion Kits and of a 
special offer for SCIENCE readers. 
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L>ntilnow, deciding on the best thermal cycler 

for your lab often meant choosing between 

irE Applied Biosystems 
Europe Langen  G e r ~ l a n y  T e  49 1016103 708331 Fax 49 10)6133 708310 

Japan b k y c  Japan T e  10471 380-8503 Fax 10471 380-8505 

Latin America M e x c c  C l y  M e x c o  T e  52~5~651.7377Fax 52~5~593-E223 

Australia M e b c u r n e  Australta T e  1 803 333 747 Fax E l  3 9212-8502 
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Branc i ' h~ ra  Neiv Jersey d S A 

The PCR process I S  couered by patents owned by Hoftmann-La Roche n c  
and F Hoffmann-La Roche Ltd Perkn-Elmer s a  rebstered trademarkand 
PE A p p e d  Bosysfems PE and A p p e d  Bosystems are trademarks of The 
Perkn-Elmer Corooraton GeneAmo I S  a reosfered trademarkof Roche 
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What You Need...And What You Need To Know 

Ordering from Sigma-Aldrich has never been The lnforrnaton you gve  us IS encrypted using the These new features allow you to see real tme 

easier with PipeLine", our convenient, on-line Secure Socket Layer (SSL) protocol so you can rest nventory and to track the status of every order 

procurement system. assured that all transactions are prlvate and secure you place (phone fax or web) 

Wlth PpeLne',  you have lnstant access to over To make on-line orderng even simpler, we have Best of all, you have m~ll~onsof product documents 

200.000 products and can order from all brands recently added at your fingertips Including, MSDS's, certificates 

(Slgma Aldrich, Fluka, Supelco, and Riede.de of analysis structures and structure searching.
On-Lne Product Avalablllty

Haan) n a sngle transacton Plus. because we are applicaton notes, data sheets and much more 

a manufacturer, we prov~dethe technical nformat~on On-Lne Order Status 

and support you won't find elsewhere 
Total Delivered Pr~ce 

Log on today....it will make your job easier. 

1 www.sigma-aldrich.com ] D I S C O V E R  T H E  C H E M I S T R Y  B E T W E E N  U S  SIGMA-ALDRICH 
SIGMA-ALDRICH BOX 14508 ST. LOUIS MISSOURI 63178. USA 
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Full-length cDNA from your EST 
Patent #9333456 1 
Protein domain identification 
See Sampson G, Morris C. 
New oncogene linked to colon cancer. 
Inv Hum Genet 1999;9: 152-60. 
Clone available, CSH Labs, $1.60 per base 
CIick Here for annotated sequence 
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In Viuo - In Vitro - Insecta 

Gene delivery reagents for all your gene transfer needs. 

I TransITB In V ~ V O  ireagent is the first reagent designed for nonviral gene delivery in mice. This simple mix and inject 
reagent offers high-efficiency delivery to a variety of organs including liver, spleen, kidney, lungs, and heart. 

I I 
, TransITB-LT1 and LT2 polyamine transfection reagents are the first to offer clear advantages including ease of use, 
I Ilow toxicity, and high efficiencies. Improve efficiency by transfecting directly in serum with no media changes. 1 

TransITB- Insecta reagent is a novel lipid mixture specifically designed for superior transfection efficiencies in insect cells. 1 
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BIO@ROBOT 8000 - the synergy of speed and precision 

Leaders on the cutting-edge of genomics and other 	 The BioRobot 8000 comes with complete application 

growing fields of molecular biology are looking for 	 support and a versatile operating system for easy 

automated sample processing that matches the power 	 programming and data exchange. 

of their new analytical tools. Discover what fully automated front-end sample process- 

The answer is the BioRobotTM 8000 Series. ing can do for you today! 

We have developed new patent-pending technologies 

for fast, walk-away automation of proven QIAGEN@ 	 Lab automation from QIAGEN -the company that 

understands molecular biology. 
nucleic acid purification chemistries. The 8-channel pipet- 

ting system speeds through liquid-handling tasks with the 	 Call QIAGEN to learn more! 

precision needed for routine use of 384-well formats. 

Patented or patent-pending technology and/or registered or reg~stration-pending trademark of Q I A G E N :  Q I A G E N "  8ioRobot'". The 81oRobot 8000 is not available In 

all countries, please Inquire. O 2000 Q I A G E N ,  all rights reserved 

www.qiagen.com 	 Circle No. 53 on Readers' Service Card 

QIAGEN: Germany USA Aushalia Canada France B n Switzerland UK 
Tel 021 03 892-240 Tel 800 426 8157 iel 03-9489-3666 Tel 800572-961 3 Tel 01 60-920-930 ~ e p 0 3  5805-7261 Tel 061-31 9 30-31 Tel 01 293 422-999 
Fox 02 103 892 255 Fox 800-71 8-2056 Fax 03 94893888 Fox 905-821-1 327 Fox 01.60 920-925 Fax 03-5805-7263 Fox 061-31 9-30-33 Fax 01293-422-922 



In PCR, only originals 
We are proud to supply researchers around the world with 

our unique thermal cycler line, comprising the Eppendorf 

MastercyclePgradient - the number one of its kind - the 

MastercycleP personal and the MastercycleP. Guaranteeing 

faster, better and more flexible PCW, this system demonstrates 

that it is a master of its trade in every way -from straightforward 

PCR experiments right through to demanding applications. 

Three unrivaled and distinct originals that set new standards 

throughout the world - not just in the molecular biology lab, 

but in every lab that uses thermal cyclers - with unique design 

features geared to the future: 

Progress Upgrade: As new software becomes available, 

all new Mastercyclers can be updated via the Internet. 

Triple Circuit Technology: The Eppendorf Mastercycler gradient 

features an additional heating and cooling zone on the block -this 

guarantees precise temperature control of all gradient profiles. 

In situ Adapter: At a flick of the wrist, the Mastercycler gradient 

and the Mastercycler can be upgraded to perform in situ applications 

guarantee excellent copies 
ai 
.c 

Eppendorf SteadySlopeTM:Whether ~nthe Gradient mode or 8
r f  

during normal operation, the Mastercycler gradient always works with m+ 
optimal heating and cooling rates. Results from gradient experiments c 

can be seamlessly transferred to routine applications. 2 
% 
I 
X

Experiencefor yourself the unparalleledfeeling of working with n 
D 

an Eppendorf original by mailing us for detailed information on -
a,.c 

the Mastercycler family, available at: mastercyclerQeppendorf.de +t 

With excellent block homogeneity and the special in situ software Eppendorf SteadySlopeTM:Better specificity guaranteed by rapid, 

mode, your experiments will be a sure-fire success. steady cooling rates and optimal attainment of target temperature. 
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eppendorf 
In touch with life 

Eppendorf - Netheler - Hinz GmbH . 22331 Hamburg . Germany . Life Science Application-Hotline: 149 180-3666789 . Fax +49 40-53801-556 

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

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

e-mail: eppendorfQeppendorfsi.com . website: www.eppendorfsi.com 



w- CELL DISCOVERYSYSTEMS 
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Cells For Cancer Research 

Your Research! Epithelial 
Call Your CloneticsB 
Technical Specialist 

Today. 
For Technical Information; 

US & Canada (800) 852-5663 
All other larhtions: 

(301) 898-7425 at.g5510 

"AskAbout Our New 
User Discgunt" 
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www.alonet~:com 

** -

02000 BloWhlttaker. n c  A Carnbrex Com~anv  
All rlghts reserved 

Melanocytes. .  . 
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Endothelial 
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Lung Microvasculer 

Coronary Artery 
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Pulmonary Artery 

Over 100 Normal Primary Cell TypesAvailable.. . 
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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: 

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

!Customizable URL links to 
web-based data. 

IAutomatic barcode reading 
from images as they are acquired- 
no more hand-held readers! 

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

IScatter plot display of any 
extracted analysis quantity 
against any other quantity. 

IAutomated workflow control- 
run scans and save images with 
the push of a button. 

!Integrated array list generator 
makes i t  easy to map C I O ~ ~ S  from 
multi-well plates to microarrays. 

Free up *ade 
current enef 
For your free copy, e-mail 
sales@axon.com and provide 
your GenePix serial number, 
address, and phone number. 

A stand-alone package 
that pays for itself 
I f  you are not a current GenePix 
4000 scanner customer, us 
GenePix Pro 3.0 as a 
stand-alone analysis 1 
package. Y UP' 
three cor ; and 
apply thk cost 
directly to the 
future purchase of ' 
a GenePix 4000 scanner. 

Find out more 
To get more details and a list of  
International Distributors, call 
+I -650-571 -glOO or ,,isit our 
web site at www.axon.com. 

GenePix Pro 3.0 is a fully integrated 
acauisition and analvsis software 
~ a c k a ~ e  4000 scannerfor the G ~ ~ ~ P I X  

' B y  popular demand, ~t a now ava~lable r for the analysis of images imported from 
th~rdparty scanners 

Axon lnstruments, lnc. 
‘,c~"'Q+ 


trademark O ~ A X O ~Instruments I ~ C  
A X O ~nstruments n c  I@ 

q<,rvi<+i*i 
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lhe Art of Technology 
As a leadinggenomic services provider, we push the edge. 

As a leading instrument manufacturer,we are inspired by this to 

create technologies that are a step ahead. 

Our Primus thermal cyclers use our exclusive chemically-actuated 

high-pressurelid. This totally eliminates evaporation, and only MWG 

thermal cyclers have it. It is part of a unique combination of 

qualities that gives the Primus line phenomenal performance. 

We manufacture a full line of biotechnology instruments 

that redefine the state of the art. 

Flnd out more about the art of tedu7ology 
at www.mwg-blotech.com 

GERMANY Tel: 49 (0)80 92/82 89 0 .  Fax. 49 (0)809212 10 8 4 .  E-mail: info@mwgdna.com US Tel: 1-336-812-9995. Toll-Free. 1-877-694-2832 Fax: 1-336-812-9983 

E-mail: info@mwgbiotech.com SWITZERLAND Tei 41 (0)61/4 16 06 16 .Fax: 41 (0)6114 16 06 19 .E-mail: mwgbiotech@magnatch FRANCE Tei. 33 (1169 59 20 50 

Fax. 33 (1)69 59 20 5 5 .  E-mail: infoamwg-biotech.fr UK Tel: 44 (0)19 08124 77 00 Fax. 44 @)I9 08124 77 24 E-mail: info@mwg.w.uk 
ITALY Tel 39 0 55 4289 161 .Fax: 39 0 55 4289 169 .E-mail: info@mwg-biotech.it 

11111'C; I ' i i , l i t e t i  LYitlltlon id; . t l \ ts  _ C ~ I I ~ .  
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P r i n t i n g  t o  a n a  
y o u r  i n t e g r a t e d  

Products and contract services for your 

full circle of research needs. 




l y z i n g ,  w e  h a v e  

b i o c h i p  s o l u t i o n .  

We've come fuII circle. NO matter what your research 

setting-pharmaceutical, biotechnology company, university or government-funded 

institution-we're your single source for products and services for gene expression analysis. 

Genomic Solutions is the first sole solutions provider in the business. Our family of 

GeneTACTMBiochip products works together for precise, convenient, economical biochip 

printing and analysis. Our instrumentation and software provide the flexible, high-

throughput help you need. 

The GeneTAC Biochip Solution includes FlexysB Workstations for automated picking, 

gridding, replication and rearraying, GeneTAC Hybridization Stations, GeneTAC Biochip 

Imager/Analyzers, Array Analysis Products and Reagents. 

Budget or organizational restrictions? N o  problem. We can fill in  any part of your 

information stream with contract lab services from our in-house service laboratory. Biochip 

printing and analysis are now available to all levels of researchers. You control the experi-

ments and data produced. We won't lay claim to your proprietary data. 

Genomic Solutions. We have a full circle of research solutions to fit your exacting lab 

needs in gene expression analysis. Visit us at www.genomicsolutions.com or call us toll free 

at 1.877.GENOMIC. 

FUELING INNOVATION. 
DRIVING DISCOVERY.'" 
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Proteomics Division: 22 AlpLla Road Chelmsford, M A  01824 USA Phone. 11  978.244.0033 Fax: +1 978.244.0066 

Cenomic Solutions Ltd.: Unit 3,Forge Close, Little End Road Eaton Socon, St Neots Carnbr~dgesh~re.PE 19 3TP UK Phone: +44 101 1480 474 344 Fax: +44 (0)1480 471 660 
Cenomic Solutions KK: Gotanda Chuo Bldg. 2F .3-i,Higash~gotanda2-chorne Shinagawa-ku Tokyo 141-0022,lapan Phone: +81 .33.280.0990 Fax. +81.33.280.0991 

Worldwide distribution:see our website for a listing of all distributors DCenomic Solutions lnc , 1999 
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A year ago, we reorganized as an independent business, and in that time, we've seen a USB Corporation 
great deal of loyalty from our customers. We want to thank you for sticking with us. And 2611 1  Miles Road 
for helping us maintain our leading role as a supplier of ultrapure biochemicals, convenience Cleveland, OH 441 28 
reagents, modifying enzymes and manual sequencing reagents. To show our appreciation, 800.321.9322 
we invite you to take $20 off your next order or receive 1000 United Airlines Reward Miles'? www,usbweb.com 
Just reference quote number 20A-1070. Who says loyalty doesn't pay? 

# M I L E A G E p L U S, Th~s Okr "s gmd until June 30 X X on orders oi at least S M O 'ntbe USA only One tlme purchase only Th~s offer 1s also open 
to irst tlme customers Unlled Arlnes and Mileage Pus are regstered trademarks oi Unted A~ilnes n c  Mles accrued and U n i t e d  A i r l i n e s  awards ssued are n accordance w~th the terms and cand~t~ons Unted ts subsdares oi the Un~ted Mlleage Plus program 

R e w a r d  M i l e s '  aflates and agents are not responsbe ior any products and sewces assmated w~th h s  offer Other terms and condt~ons apply Rediscover the chemistry'" 

02000 USE Corporal on The phrase Redscover tbe Chemstry s a trademark oi USB Corporatan USB and USB logo desgn are regtstered trademarks of USE Carporaton 
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Remember when it took hours plates. Deposits on a variety of enclosure. Provides user-friendly, line of tools designed to meet 
to spot your samples on 100slides? substrates. Comes in a humidity GUI software for fast setup of the special needs of researchers. 
Now you can do it in 20 minutes. controlled, HEPA-filtered custom protocols. Even saves So choose the microarrayer 

AU you need is OmniGrid- you more time with accessories that's spot-on for precision and 
the high-throughput, multi-axis such as GeneMachines"' dual- speed. Call 650-508-1634 today. 
microarrayer that makes gene capacity hybridization chambers, Or visit our web site at 
expression profiling, target iden- HybChambers:" www.genemachines.com. 
tification, SNP mapping and OmniGrid is another devel- 
genotyping easier than ever. opment from our ongoing coopera- 

This productivity champ tion with research labs around the 
takes standard 96- or 384- well world. And part of the Genesuite'" 
c.39-e l w r  n l r i ~ ~ n u u o ni p - r s 3  n mnlua npr r a r r * s t i r n  k a n a  m r On"8'"d nwnamn mas"#.aU *RLer. Ua More n r  rslcnl"r of Cro-x " a - " ( a t - -..cps % 41 rBl,. e l m  CPI.8" . R W  I r n lOTX" .  wmaa ot *-arn .nam#ror "rr mLe i h i . P O  4 me.,, 1.om, r n P I I P I I Y .  IIU*, rgnY w* 9 O w l s  8 "  ien.,r EUnVrl 

-ruanwr. rol .mwisis s u m  I- rrimn-mire n n!8,unild uno f  Bn~pinnatw ~ m e ~ ~ n n e s .  ~vr snmw la i*m m pm user na- a umr armelm nm,d -mS tafirosliu * n n  I 81tdip n miis r m r m malb 
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lntuitive Control 
TransferMan" NU 

The new EppendorfmTransferMan NK offers every- TransferMan NK is the ideal tool for microdissection 
thing your lab requires from a micromanipulator. and the manipulation of suspension cells. It features: 

Easy-to-use:TransferMan NK was developed in New proportional kinetics (NK) for intuitive control 
collaboration with leading scientists and researchers. 
Their vast knowledge and expertise were essential Integrated coarse and fine manipulation 

I 

to the state-of-the-art design of this manipulator. n 
Pure "xufunction (locks out the "y" and "z" motors) 

As a result, the TransferMan NK is easy to operate for more accurate microinjection of suspended cells 
and ensures exceptional performance. L 

a,-
0) 

"z-limit" function prevents microcapillary breakage % 
Intuitive control: Advanced microprocessor controlled and provides easy cell retrieval u 

software enables intuitively proportional control of aa 
a 

the microcapillary-even under the most demanding Programmable position memory and home function 

conditions. for easy tool exchange 
Lo
1 

E 
u
2 

For more information, contact us or visit our website at 
4 n 

-
2

Join Eppendorf Scientific during AACR at Booth #I020 C 

2 

a
Specializing in cell and molecular biology. wa 

Eppendorf Scientific, Inc. One Cantiague Road Westbury, NY 11590-0207 
phone 800-421-9988 or 516-876-6800 fax 516-876-8599 e-mail: eppendorf @eppendorfsi.com 

8301
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Now there is a 
web site where 
you can do 
all BLAST 
comparisons - FREE 
andperform 
comprehensive 

analysis as well. 


It's called BioNavigator.com 
From the first ' : BLAST to the final Phylogeny 
tree, BioNavigator.com makes sequence analysis 
fast and easy. There's no need to cut and paste 
results from one program to another. 
RioNavigator.com integrates the databases and 
sequence analysis programs you need on one 
Web-based workspace. So you can submit BLAST 
results directly to other analysis programs with- 
out any tedious formatting problems. 

You don't need any specialized software. In fact, you 
don't need any software at all.If you have access to 
theweb, you can access BioNavigator.com from any 
computer, any time you want. And once you're 
logged on BioNavigator.com, you'll find a complete 
suite of databases and analysis tools, 
instructive tutorial and protocols, comprehensive 
technical support, and 14-days free unlimited access 
to BioNavigator.com. 

So BLAST away. Register today for a fi-eetrialat 

www.bionavigator.com 

6900 Koll Center Parkwayv Suite 401-Pleasanton,CA 94506 

Telephone: (925) 426-9966 - Freecall: (877) EBIOINFO - Freefax: (888) 588-7446 - Email: info@ebioinformatics.com - Internet: uw.ebioinformatics.com 
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J ~ h s tbecotwe the v e s e a v c h  t o o k  2 y e w s  
~ o e s h ' tweah the b ib l i ogvaphy  h a s  t o !  

Bibliographies Made 

Create one-step bibliographies in Microsoft Word 
and Wordperfect with advanced bibliographic details 
(e.g.grouped references,text notes in bibliography, 
anonymous works). 

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

webs 

emo. 

iite and download 
Oi 

www.endnote.com 
Z 
E 

Austral lalNew Zealand: ~nfo@crandon.com.au.Baltic Nat~onsIRuss~a:kundservice@programpaketet.se France: ~nfo@ri tme.com.Germany: sales@citewise.com .Japan: 
endnote@usaco.co.jp .Scandinavia: kundservice@programpaketet.se .Spa~n :stsc@ctv.es .Switzerland. info@scientific-so1utions.ch .UK: sales@citewise.com 
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11P o i n t  

C l i c k  

Resul ts . .  .Optimization 
a t  the touch of a button. 

Join E~pendorfScientific during

eppendor5 A A C R ' ~ ~~ 0 0 t h# 1020 

S c i e n t i f i c  
Specializing in cell and molecular biology. 

Eppendorf Scientific, Inc. One Cantiague Road Westbury, NY 11590-0207 
phone 800-421-9988 or 516-876-6800 fax 516-876-8599 e-mail: eppendorf@eppendorfsi.com 
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Agilent Technologies introduces the f i rs t  generat ion of the "Lab-on-a-Chip:' 

Developed in collaboration with Caliper Technologies, the revolutionary Agilent 2100 

bioanalyzer system automates nucleic acid analysis. Now sample handling, separation and 

detection all take place within a microchip. 

The system offers rapid analysis, reduced sample consumption, and enhanced 

reproducibility for life scientists working with PCR products, restriction enzyme digests, RNA 

preps, and other types of nucleic acid samples. With standardized assay protocols, digital 

results, and powerful data analysis tools, the Agilent 2100 bioanalyzer promises to improve 

your lab's productivity. 

To grasp the benefits of an integrated Lab-on-a-Chip system, contact Agilent today. Let 

LabChip" technology add a whole new dimension to your work. 

.. . : 
.,. . Agilent Technologies 

Innovating the HP Way 

LsbChipwsnd the LabChip"1ogo are USirademarksolCalipeiTechnolog~es Coip 

61993, Agilent Technal~i ies Inc AGO.42M Circle No. 51 on Readers' Service Card 



To Learn More,You'll 
Want to Read the Book. 

Chk out our new releases in the Endogen 2000 Cutdog. 

Endogen has added over 150  
new products for life science 
research including: 

EUSA Value Paks 

5-PaksTM,10-PaksTM,and 
25-PaksTMfor human, mouse, 
and rat cytokines 
High-quality ELlSAs in space-
saving bulk configurations 

Contact us today 
and mention #CAOO1 

for a free copy. 

800.487.4885 

Recombinant Cytokines 

Over 25 new human, mouse, 
rat, and pig recombinants 
Bulk packaging available 

Neuroscience Reagents 

Recombinant proteins and 
antibodies 
Facilitate Alzheimer's and 
neuroscience research 

For a complete listing of new 

products and details on our 

limited-time offer, visit our web 

site at www.endogen.com 

#+ 

E N D O G E N  
30 Commerce Way, Woburn, MA 01801-1059 USA Tel: 781.937.0890 Fax: 781.937.0891 

www.endogen .corn 
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Starting Cell Number 


RT-PCR f rom I cell equivalent wi thout  RNA isolation. 100.000.20.000.2000 and 200 ce Is were ysed ana Jsea 
In a reverse rranscr pt~on reacrlon accoralng to the Cells-to cDNA' protocol F~ve,I of each ysare was Area n an RT 
reactlon. five ,I of the RT was ~ s e d  In a PCR reactlon, ana a port on of tne PCR react on was assessea on an agarose 

ge Tne Dands represent the eqwa enr of 500. 00. 0 and I cells. respectlve y 

With Cells-to-cDNATM, you can generate 
cDNA fast - without RNA isolation 

With the Cells-to-cDNA Kit, you can make cDNA from cultured iBlinkTMInfoPRODUCT INFO IN A BLINK! 
mammalian cells in less than 2 hours. N o  RNA isolation is required. Cells- 
to-cDNA includes a unique lysis buffer which inactivates RNases without in- For an instant islink" email 
hibiting reverse transcription. Cells-to-cDNA includes all reagents for cell regarding Cells-to-cDNAm 
lysis, DNase treatment and reverse transcription and can be used for RT- information, contact us a t  

-
T PCR, differential display, and cloning experiments. 	 iblinkcells@ambion.com. 
0- Information may also be obtained 

by phone, fax or the reader 
service number listed below. 

s 
5 	 For a complete -	 list of distributors U.S.(800)888-8804

visit our website, 
CI
-
A http:llwww.ambion.com Canada (800)445-1 16 1 

http:iblinkcells@ambion.com
http:llwww.ambion.com


ChemFLASWiBioluminescent Detection System 
Bioluminescent detection in a 96-well format, ChemFLASH"' is the most sensitive system available for the 
detection and quantification of amplified nucleic acids. Based on AquaLiteT", the recombinant form of 
the photoprotein aequorin, the ChemFLASHT"system offers triggered, flash kinetics and a 6-log dynamic 
range. With a 1-second read per sample, it is ideal for high throughput applications. 

ChernFLASH " vs Radolrnaglng Southern Blot Human Cytokne rnRNA Expresson 
Us~ngChernFLASHTM 

Universal detection of 
10 

10' amplified nucleic acids 
1o1 10% Replaces time-consuming- -
;10- 10 5 10 gels and blots 
L u gg 10- 1 0 . g  2 AquaLiteTMbioluminescence 

2 2 1 0 -
10, l o  $ 1 

affords greater sensitivity 
o 2 Light on demand with easy-to-

lo1 10 10 use calcium ion (Ca++) trigger 
10 1 

1 10 10' 10 10 10 loe  Low background due to 
Human IL-2 tempate (coples~ flash kinetics 

PCR amplff~cationwas performed using increasing coples Relat~veexpress~onof human cytokrne ~ R N Am Greater dynamic range of 
of human IL-2 cDNA template. Product analysis reported normalandphytohemagglutin~nstimulatedperiph-
In Relat~veLight Units by ChemFLASHTMUniversalAmplicon era1blood mononuclear cells using ChemFLASH'" assays (6 logs) 
Detection Assay (Cat. No. 4600) was 30-60 fold more Universal Amplicon Detection Assay (Cat. No. 
sensitive than Radioimaging (Relative Area) of the Southern 4600). (Actor et a/., J. Immunol. Methods, 211:65-
Blot (Actor et al., J. Immunol. Methods, 211:65-77, 1998). 77, 1998). 

(800)437-7500 (909)676-8080 i%!
CHEMICON 
I N T E R N A T I O N A L  
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ProteomeWorks a the global alliance between Bio-Rad Laboratories, lnc. (USA)and M~cromass, Ltd. (UK),ded~cated to further~ng proteomics research 
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Now you can experience remarkable precision and specialization from the most versatile platform available for automated molecular biology techniques. 


Complete solutions from Beckrnan Couker include everything from hardware, sofhvare and chemistry kits to prevalidated methods, application-specific support and comprehensive 


service,further extending the effeca of far-reaching flexibility. -Visit www.beckmancoulter.com/nucleicac~dtoday and find out how. 

COULTER. ltomarr 
SIMPLIFY 

Worldwide Bioresearch D~iSioflOffices: 
Australia (61) 2 9&146000 Canada (W5) 8181234 China (86) 10 6515 6028 Eastem Europe, Middle Fast, Africa (41) 22 9 4  07 07 France 01 49 92 92 00 
Germany (89) 358700 Hong Kong (852) 2814 7431/2814 0481 Italy 02-953921 Japan 0354048359 Mexico 525559lG35 N e d d a d s  0297-230630 S h g a p r  (65) 339 3633 
South Afika (23 118052014/5 Spain 91 728 7933 00SweQn% 53 20 Swbdad 0800 850 810 Taiwan (886)2 2378 3456 U K  01494 441181 U S A  lm742-2345. 

8 2000 Beckman Coulter. Inc. 
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-- 

Uncover a hidden world 

Like sifting sand for a jewel, research science can be Go to  www.labonweh.com and you will be 

a lifetime of bench work for one moment's flash of able to: 

discovery. Your lifetime has just been extended... * Elongate sequences t o  full-length genes, 

Welcome to  the exciting world of research on the using IRACE unique sequence extension tool  

web. LabOnWeb's new platform, lnstantRACETM @Analyze expression patterns, based on SAGE 
technology, and optimize DNA chip design.

is not about e-commerce or portals. 

0Understand role and funct~onthrough the FunctionalIt's about your work. Found a new sequence? 
Analysis Robot. 

Got positives from a chip experiment? 
Sometimes,  just a l i t t l e  innova t ion  

Exploring a gene you know very little about? uncovers b ig  secrets... 

LabOnItl/eb.com 
The first Research Engine on the web 

d 
---------- P o w e r e d  b y  
A=cornpugen 
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Discover A Clear Array Of Possibilities. 

Introducing ExpressChip From Mergen. 


New and pawerful tools to  accelerate research and drug discovery into the next millennium. 

ln t roducing the E x p r m C h I p  DNA Microarray System f rom Mergen. Leading edge products and services 

designed to serve the exacting needs of l i fe scientists workinq in pharmaceutical research, academia 

and biotechnoIo&y. 

The ExpressChip System, developed t o  p ro f l l e  the d i f fe ren t ia l  expression o f  thousands of genes 

simultaneously, offers high detection sensitivity wi th consistent, reliable, and cost effective results. I n  an 

easy-to-use format, the ExpressChip System provides the speed and f lexibi l i ty to fully complement your 

research needs. C)nrosc from our standard systems pre-spotted with DNA sequences functionally important 

for cel l  growth and #Base development. Or, customize your own ExpressChip System. Al l  ExpressChip systems 

are backed with a variety of expert services including probe preparation, hybr~dlzation and detection, scanning 

and data proce9shg-all designed t o  continuously keep you up-and-running. 

T h e  ExpressCh ip  DNA M i c r o a r r a y  Sys tem f r o m  M e r g e n .  Discover  an endless a r r a y  of new 

poss ib i l i t i es .To  r e s e r v e  y o u r  E x p r e s s C h i p  S y s t e m  o r  t o  l e a r n  m o r e ,  v i s i t  us o n  t h e  w e b  a t  

w w w .  mergen- l td .com,  or cal l  tol l- free at 1-877-4MERGEN (463-7436). 

M E R G E N  LTD. 

C~rc leNo. 16 on Readers' Servlce Card 
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DNASE TREATMENTAND REMOVAL 
REAGENTS 

All RNA isolations con- Ambion 
tain trace amounts of For more 

genomic DNA that can information call 

give false positives dur- 80zzygOr 

ing reverse transcrip- ,,theReader 
tase-polymerase chain service card 
reaction analysis. DNA- 
free DNase Treatment and Removal 
Reagents safely eliminate DNA contamina- 
tion-from RNAsamples without relying on 
subsequent organic extractions or heat in- 
activation for DNase removal. 

POLYACRYLAMIDEALTERNATIVE 
Super-AcrylAgarose is an 

DNA easy-to-use nonhaz-
Techmbiesardous alternative t o  

For more tedious and toxic poly- 
information call acrylamide gels for the 

separation of low molec- 
8@'~~-',"~~ Or 

ular weight DNA during on the Reader 
Sewicecard electrophoresis. DNA 

fragments between 10 

and ZOO0 bp can be resolved in less than 30 
min. This reagent can be prepared in con- 
centrations from 1% to 4% by microwaving 
for 2 to 3 min in buffer. DNA can be recov- 
ered from the gel by electroelution or by 
procedures making use of glass milk. 

MOBILEBENCH 
The Mobile Bench provides auxiliary work 
space and a means to transport laboratory 
instruments and equipment weighing up to 
540 pounds. The corrosion-resistant work 
surface of melamine 
high-pressure laminate Labconco 
resists stains and corro- For more 

sion and measures 48 information 
inches by 24 inches by 8'(??=ylOr
1 118-inch thick, provid- Reader 

ing a large work area. service card 
The durable welded 
frame of two-inch-square tubing is coated 
with corrosion- and abrasion-resistant 
baked-on epoxy powder. Five-inch-diame- 
ter, hard rubber casters are easy to steer and 
absorb vibration for smooth, quiet trips over 

rough, uneven floors. Toe-locking casters 
with protective rubber guards prevent move- 
ment when a stationary bench is required. 

CELL-BASEDFUNCTIONAL ASSAYS 
IN NORMALHUMAN CELLS 

The hTERT-RPEI Cell 
Line is a human retinal CLONmCH 

pigment epithelial (RPE) 
cell line that  stablv Formore 
expresses human telo- information 

800-662CLON ormerase reverse tran- drc,e,47 
scriptase (hTERT). The Reader 

expression of hTERT in sewice Card 
~r imarvRPE cells allows 
them to grow indefinitely while remaining 
phenotypically and functionally normal. 
The hTERT-RPEI cells divide at the rate of 
young primary cells-even after 300 dou- 
bl ing~.The hTERT-RPEI Cell Line can be 
used in place of primary or transformed 
cell lines for long-term studies of bio- 
chemical and physiological aspects of cell 
growth. Because primary cells divide only 

CONTINUED ON PAGE 2506 
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20 t o  100 times before they reach senes- 
cence and i m m o r t a l  t ransformed cells 
tend t o  be genetically unstable and exhibit 
abnormal gene expression profiles, hTERT- 
RPEI cells are an attractive alternative for 
cell-based assays. 

ULTRAVIOLETCURING DEVICES 
Two types o f  comprehensive ul traviolet 
(UV) spot curing systems are available. 

The XLS 240 is a con- 
Xenon t inuous wave, mercury 
For more un i t  t h a t  features m i -  

informationcall croprocessor set t ings 
781-938-3s940r for controlled, repeat- 

circle 148 
able cures. I t  is s u i t -  ontheReader 

service Card able for high-intensity, 
smal l -area U V  cur ing  

applications. The RC 250 is for challeng- 
ing curing applications requiring pulsed 
UV. The XLS 240  is housed i n  a sturdy 

cabinet w i t h  a tower configuration tha t  
allows the uni t  t o  be removed f rom i ts  
base and wal l  mount. The RC 250 high- 
in tens i ty  pulsed system is a hand-held 
spot curing system w i t h  a cure area up 
t o  1 inch by  2.5 inches. I t  can accom- 
modate one o r  t w o  l ight  guides and is 
suitable for field use. 

MICROAEROBICWORKSTATION 
The VA500 atmosphere-controlled work- 
station permits the isolation and study of 
microaerophi l ic organisms such as t h e  
human pathogens Campylobacter  and 
He l i cobac te r  p y l o r i .  I t  prov ides u p  t o  
four gasses t o  be com- 
bined under micropro- Microbio'Ogy 
cessor con t ro l  t o  pro-  International 

vide a suitable culture Formore 

environment for  these information call 
301-662-6835 or 
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is p a r t  o f  a f a m i l y  o f  ,ntheReader 
gloveless, atmosphere- service Card 

controlled microbiologi- 
cal workstations offering a modular and 
upgradeable approach for anaerobic and 
microanaerobic appl icat ions. The l o w -  
maintenance design requires only annual 
catalyst removal when used as an anaero- 
bic workstation. 

LITERATURE 
2000 Guide to  Products a n d  Services is a 
60-page guide tha t  describes more than 
100 Murine Pathogen Free (MPF) rats and 
mice and includes 16 new traditional and 
transgenic models. I t  includes descriptions 
for al l  Taconic MPF ani- 
mals, inc lud ing or ig in  Taconic 
and profile. An exciting Formore 

new model is the corn- information call 

b inat ion knockout and 88",izr.:Or 

microinjected CD4 "hu- on the Reader 
manized" model.  N e w  Servicecard 

Tradit ional Models in -  
clude outbred rhino and inbred SjL mice. 
There are also details of Taconic's Special 
Breeding Services for transgenic mice that 
provide investigators w i th  the abi l i ty t o  
def ine a heal th  and genetic prof i le for  
their own line of rats and mice. 

Newly offered instrumentation, apparatus, and labo- 
ratory materials of interest t o  researchers in all disci- 
plines in academic, industrial, and government organi- 
zations are featured in this space. Emphasis is given t o  
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 i t  in a mailbox. U.S. postage is free. 
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