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science COVER Opposingsides of a bifaciallyflaked largecuttingtool (-803,000 
years old) from the Bose basin, South China.The specimen (Bogu 91001, 
number 1; 20.7 an in length) is representativeof in situ tools recovered 
in a single stratum and associated with Australasiantektites and burned 
wood. The Bose artifacts provide the oldest known evidence of stone 
technology in easternAsia equivalentto Acheulean handaxetechnology 
inAfrica andwestern Eurasia. [Photo: R PottsandW. Huang] 
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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

OLD STONE TOOLS IN CHINA 
A variety of large tools, including hand ax- 
es and cleavers, referred to as Acheulean 
technology, have been found in Africa and 
Europe in the early Pleistocene (about 
500,000 to 1,000,000 years ago). It was 
not clear whether Acheulean technology 
(or comparable tools) extended far to the 
east. Yamei et al. (p. 1622; see the cover 
and the news story by Gibbons) now de- 
scribe an assemblage of Acheulean-like 
tools from the Bose Basin, South China. 
The tools are dated to 800,000 years ago 
(by dating of tektites associated with the 
tool deposits) and imply that comparable 
technologies arose or were present in the 
east and west by this time. 

MARS, NORTH AND SOUTH 
Martian surface spectra gathered by the 
thermal emission spectrometer onboard 
the Mars Global Surveyor have been used 
by Bandfield et al. (p. 1626; see the Per- 
spective by Mittlefehldt) to evaluate the 
composition of the crust in 25 locations 
of relatively dark terrain. The older ter- 
rains in the southern hemisphere appear 
to be basaltic and resemble terrestrial 
basalts formed by primary melting at 
mid-oceanic ridges. The younger terrains 
in the northern hemisphere are more an- 
desitic and resemble terrestrial volcanic 
rocks formed by mixed melting (basalt 
plus a more silica-rich continental crustal 
component) at subduction zones. The 
basaltic martian crust provides a better 
estimate of the composition of the man- 
tle, whereas the andesitic rocks indicate 
that additional tectonic processes must 
have occurred during the planet's history 
to produce these more differentiated vol- 
canic deposits. 

ANCIENT OXYGEN 
The oxygen content of air (-21%) is 
maintained by a complicated array of 
physical, chemical, geological, and biologi- 
cal processes. Berner et al. (p. 1630) ex- 
amined the response of atmospheric oxy- 
gen levels to the dramatic changes in the 
Earth's tectonics, flora, and climate during 
the past 600 million years. Their reexami- 
nation of the existing carbon- and sulfur- 
isotopic geological records was based in 
part on experiments they performed 
which show that terrestrial plants frac- 
tionate carbon by different amounts de- 
pending on the oxygen content of the at- 
mosphere in which they grow. They then 
constructed a history of atmospheric con- 
centrations that stays within existing bio- 

logical and physical constraints. For most 
of this period, atmospheric oxygen levels 
were roughly what they are today or even 
lower, but during the Carboniferous period 
300 million years ago, when many insects 
were gigantic and thick forests covered 
much of the globe, the concentration of 
atmospheric oxygen was nearly 35%. 

WATCHING A SLOW BURN 
Cytochrome P450 enzymes participate 
in the biosynthesis of steroids and 
lipids and also in the detoxification of 
foreign molecules. They can oxidize sat- 
urated hydrocarbons, a reaction that 
normally requires combustion condi- 
tions, by splitting molecular oxygen 
and using one of the oxygen atoms to 
form a hydroxyl group on the substrate 
molecule. Schlichting e t  al. (p. 1615) 
have cleverly adapted an x-ray crystal- 

lography approach to obtain evidence 
for the structures of several intermedi- 
ates in the reaction, most notably the 
long-sought ferryl-oxygen species. Af- 
ter obtaining the diffraction pattern of 
the crystallized enzyme-substrate com- 
plex with short-wavelength x-rays, they 
used long-wavelength x-rays to cleave 
a water molecule. This step released 
the essential second electron that splits 
the bound dioxygen and to  yield the 
proposed ferryl(lV)-oxygen species.This 
intermediate then inserts the oxygen 
atom into a carbon-hydrogen bond of 
the substrate in the hydroxylation step. 

GREENER ROUTE FOR ALCOHOL 
OXIDATION 

Alcohols are among the organic chemist's 
most versatile starting materials, as their 
oxidation can yield aldehydes, ketones, 
and acids. Unfortunately, the inorganic 

oxidants used in these conversions are not - ~ 

catalysts (and thus generate heavy-metal 
wastes) and are often run in chlorinated 
solvents. Ten Brink et al. (p. 1636; see the 
news story by Service) report that a wa- 
ter-soluble palladium complex can use 
pressurized air (30 bar) to oxidize a vari- 
ety of alcohols at 100°C. The reactions 
are highly selective and proceed in high 
yield, and in many cases the rate is limit- 
ed mainly by the solubility of the alcohol 
in water. 

TRANSLATING AN EDITED COPY 
The kinetoplast of trypanosomes is an ex- 
tranuclear DNA-containing organelle as- 
sociated with the mitochondrion. Some 
messenger RNAs (mRNAs) of the kineto- 
plast are edited, which creates open read- 
ing frames for genes that otherwise en- 
code nonsense mRNAs. However, the ac- 
tual translation of these edited mRNAs- 
or, in fact, translation of any kinetoplast 
mRNA-has not been observed. Through 
sequencing the kinetoplast-encoded pro- 
tein apocytochrome 6, Horvdth et al. (p. 
1639) demonstrate translation of a kine- 
toplast-mitochondrion-edited mRNA. 
Translation of edited mRNA may repre- 
sent a mechanism for mitochondria1 gene 
regulation in trypanosomes. 

A VIRUS THAT CHANNELS 
Potassium channels, once thought to oc- 
cur only in eukaryotic cells, have recently 
been found in bacteria as well. Plugge et 
al. (p. 1641) now describe a gene in the 
chlorella virus PBCV-1 that encodes a K+ 
channel. This channel, named Kcv, does 
not seem to belong to any of the other K+ 
channel families described so far. Howev- 
er, it is a fully functional channel display- 
ing several of the well-known characteris- 
tics of all the other K+ channels. It is also 
an extremely small protein and may thus 
be of help for the better understanding of 
the basic principles of K+ channel function 
and of ion channel function in general. 

MINDING THE STORE 
Many cell functions are regulated 
through changes in the concentration of 
intracellular free calcium ([Ca2+Ii). Often, 
stimuli that cause release of Ca2+ from 
intracellular stores later cause influx of 
Ca2+ through channels in the plasma 
membrane. However, the identity of 
these so-called store-operated channels 
(SOCs) in the plasma membrane and the 
mechanisms by which they are coupled 
to emptying of intracellular stores have 

CONTINUED ON PAGE 1555 
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remained unclear. Ma et al. (p. 1647; see 
the Perspective by Berridge et al.) took 
advantage of a new inhibitor of inositol 
trisphosphate (IP3) receptors to  show 
that the IP3 receptor channels (which 
mediate release of Ca2+ from intracellular 
stores) are required for both activation 
and maintaining conductance of store- 
operated channels (SOCs) in the plasma 
membrane. The effects of the IP3 channel 
inhibitor are not the result of alterations 
in Ca2+ release. The results also distin- 
guish the SOCs from TRP channels, which 
have been considered to be another can- 
didate to mediate Ca2+ influx after deple- 
tion of intracellular stores. 

MONITORING BACTERIAL 
MOTORS 

New methods now allow biochemical 
studies to be performed on single cells 
rather than on populations of cells. Cluzel 
et al. (p. 1652) used optical spectroscopy 
to follow the output of the flagellar mo- 
tor of individual bacteria in response to 
changes in the concentration of a chemo-
tactic signaling molecule CheY phosphate 
(monitored through time-correlation flu- 
orescence). The cell's response changed 
dramatically with CheY phosphate con- 
centration because this signal appears to 
be amplified by the properties of the mo- 
tor itself. 

SALMONELLA SURVIVAL 
TACTICS 

Macrophages can destroy invading organ- 
isms such as Salmonella with reactive oxy- 
gen species produced by nicotinamide ade- 
nine dinucleotide phosphate (NADPH) oxi- 
dase. Vazquez-Torres et al. (p. 1655) de- 
scribe how virulent forms of Salmonella ty-

phimurium can survive in macrophages- 
they secrete a defense system into the host 
vacuole that surrounds them. Somehow the 
defense system prevents the delivery of 
NADPH oxidase to the sites of invading 
Salmonella,which then go on to divide and 
cause disease. 

SEEKING DAMAGES 
Most of the energy deposited by ionizing 
radiation in living tissues is  channeled into 
the production of secondary electrons 
with energies between 1 and 20 electron 
volts. Bouda'iffa et al. (p. 1658; see the 
Perspective by Michael and O'Neill) show 
that these electrons, which are much low- 
er in energy than the ionizing radiation 
and thus has been thought to be innocu- 
ous, can induce unexpectedly high levels 
of DNA damage in the form of single- and 
double-strand breaks. These results sug- 
gest that the traditional picture of radiol- 
ysis may need to be reevaluated. 

Ebola virus causes a highly contagious, 
lethal hemorrhagic disease that has killed 
hundreds of people since i t  was first re- 
ported. There has been conflicting data re- 
garding the ability of antibodies to provide 
immunity to  the virus. Wilson et al. (p. 
1664) identified protective monoclonal an- 
tibodies directed at three linear and two 
discontinuous epitopes on the glycoprotein 
of an Ebola virus. Mice were protected 
from the effects resulting from exposure to 
a mouse-adapted virus if they were treated 
24 hours before exposure and even up to 2 
days after challenge (a time when virus 
replication is occurring). Some of the anti- 
bodies tested were able to bind with all 
Ebola viruses known to cause disease. 

TECHNICAL COMMENT SUMMARIES 

Hepatitis CVirus, t he  E2 Envelope The full text of these comments can be seen at 
Protein, and a-lnterfemn ~~~.~~iencemag.org/cgi/content/fu11/287/5458/1555aResistance 

In a Report (2 July), Taylor et al. demonstrated that the envelope protein E2 of geno- 
type 1 of the hepatitis C virus (HCV) can inhibit the activity of PKR, an interferon-in- 
ducible protein kinase, in cultured cells. They linked this result to the similarity in 
genotype 1 of the PKR-elF2a phosphorylation homology domain (PePHD)-a 
12-amino acid sequence on the E2 protein-with that of the cellular PKR autophos- 
phorylation site and the elF2a phosphorylation site. "This interaction of E2 and PKR," 
concluded Taylor et al., "may be one mechanism by which HCV circumvents the an- 
tiviral effect of interferon." Abid et al. note, however, that HCV isolates from 15 pa- 
tients they studied-eight infected with genotype l and seven with genotype 3-
showed within-genotype variations in IFN resistance, despite identical or near-identi- 
cal PePHD patterns in isolates from a given genotype. Taylor et al. respond that the 
E2-PKR interaction "cannot explain the sensitivity or resistance of different isolates 
within the same genotype," and that HCV uses "a multi-pronged approach" to devel- 
op IFN resistance, of which the E2-PKR interaction is one element. 
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Full-length cDNA from your EST 
Patent #93334561 
Protein domain identification 
See Sampson G, Morris C. 
New oncogene linked to colon cancer. 
l n v  H Z ~ / I ZGetlet 1999;9: 152-60. 
Clone available, CSH Labs, $1.60 per base 
Click Here for annotated sequence 
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+Works great with or without serum 

+Highest levels of transfection available GenePORTER 2 reagent 

12 reagent+Best results with hard-to-transfectcell lines 5 
2000 x 

VI 

Alienated by hard-to-transfect cell lines? GenePORTER"' 2 g ~ s o o  
0 

transfection reagent has out-of-this-world results for a variety 
of cell lines. This new reagent yields higher efficiencies than a 

500
GenePORTER reagent, even in the presence of serum. Order 
GenePORTER 2 reagent today and make contact with the next NIH 3T3 Hep 62 B16-FO 293 
generation of transfection reagent. 

GenePORTER 2 reagent or a competitor's transfectlon reagent 
was used to dellver the P-gal expression plasmld lnto cells ~n 
24-well plates Each manufacturer'sprotocol was followed 
Following transfectlons (48 hours), a color~metrlcassay was 
used to measure 0-galactosldase 

Now available on our web site: 
J Gene Therapy Systems, Inc. 1999 Catalog 
J Updated list of sucessfully transfected cells 

GenePORTERTM2 
T r a n s f e c t i o n  R e a g e n t  

75 reactions (0.75 ml) T202007 
150 reactions (1.5 ml) T202015 

750 reactions (5 x 1.5 ml) T202075 . 

Gene Therapy Systems 
'YhP/,/I/ { i / / / / O  ,,U//i,,, ' I 

To Order: 888-428-0558 
Fax: 858-623-9494 

Australia -Astral 61-2-9540-2055 Austria .BIO-TRADE +43 1 889 18 19 
Benelux. BlOzymTC BV +31 +(0)45532 77 55 China. Shanghal Haoj~a 
Tech 86-21-5453-0107 Denmark KEBO LabNS +45 43 86 87 88 
Finland. Kebo Lab +358 9 8045 5300 France. OZYME +33 1 30 85 92 92 

10190 Telesis Court, Son Diego, CA 92121, USA Germany. PEQLAB 49-9131-691-470. Biozym +49 5152-9020 Israel . 
Biotech Appl. 972 8 928 5353 Italy. Duotech 39 02 331 066 30 Japan. 

Check out the Gene Therapy Systems w e b  site @ 
http://www.genetherapysystems.com 

+34 91 551 54 03 Switzerland .Axon Lab AG +41 561484 80 80 Taiwan . 
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~ndothelialCell Systems 
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Quality and Performance 
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Amplify your success! 

Mastercycler gradient -the 

gradient cycler which set the 

standard, optimizes your PCR' 

in one run 

Mastercycler - the specialist for 

your everyday routines 

Mastercycler personal - small, 

fast and flexible 

Amplify your success! 
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Taq DNA Polymerase (for all 

common PCR protocols) 

MasterTaq Kit (for your 

sophisticated protocols) 

dNTP Set (Set of four separate 

deoxynucleotides) 

dNTP Mix (ready-to-use mix of 
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four deoxynucleotides) 

Amplify your success! Amplify your success! 

Contarnlnttlon -
s h e d  prevents 
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Strips and'single tubes I I ~surface 

(0.2 and 0.5 ml) 

Plates 

(96 wells and 384 wells) 

In situ frames 
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Heat sealer 
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.-
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provide practical, individual F 
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support I? 

Telephone Hotline - rapid % 
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Life Science Application aa 
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'PCR (Polymerase Chan Reaction) IS protected by patent held by Hoffrnann-La Roche 
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CLONTECH continues to bring you the latest advances 

Features/Applications in GFP technology. Our Living ColorsTMproduct  l ine is 

Double labeling w i th  EBFP your  key t o  e legan t  expression studies, opening t he  

Double & t r ip le  labeling door  t o  count less appl icat ions. W i t h  these products,  

Use for FRET wi th  ECFP you can monitor gene expression in vivo, in situ, and in 

Double & t r ip le  labeling real time. 
Less photobleaching than EBFP 
Use for FRET wi th  EYFP 

EBFP Double & t r ip le  labeling 

dEGFP Rapid turnover in mammalian cells 
Use for quantitative reporter assays 
& kinetic studies 
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is enhanced GFP-the brightest GFP variant, available 

exclusively f rom CLONTECH. W e  offer enhanced GFP 

variants in a palette of vibrant colors-green, yellow, 

cyan, and blue. All of our enhanced color variants are 

engineered for maximal expression and are suitable for 

many applications, as seen here. Modif ied forms, such 
Visit gfp.clontech.com for vector maps, citations, and a as destabilized GFP and farnesylated EGFP, are avail-
complete list of Living Colors'" products. 
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United Kingdom: CLONTECH UK Ltd. T e  01256 476500 Fax 01256 476499 
D~stributors.Australla: 61 7 3273 9100. Belg~umILuxembourg:0 800 19815 Brazil. 55 11 66940539 Canada. 
Now call CLONTECH dlrect -800662  2566 m Chile. 56 2 209 6770 China. BEJNG YUANGPING BIOTECH - 8 6  
10 68167551. GENE CO LTD -021  6428 7163. GENETIMES TECHNOLOGY .86 21 6404 1358 Czech Republic: 
420 19 7265214. Egypt: 202349 8311 .Finland 358 9708 596 19 .France 33134 602424 1Greece 301 51 53882.Hong Kong: 852 2646 6101 .Hungary. 36 1 280 3728 .Ind~a.91 11 6912110. Israel. 972 4 9960595 1 Italy: 39 
55 5 001871 .Korea: 82 2 556 0311 Malays~a603 787 72611 1Mexico. 525 281 4718 .The Netherlands: 31 33 
495 00 94. Norway: 47 22 421 520 .Philippines 63 2 807 6073 .Poland. 49 6221 34170 .Ponugal. 351 361 36 
20 .Scandinav~a,46 8 728 00 65 .Singapore: 65 0298 4347 South Africa: 27 21 671 5166 Spain: 34 9 1 630 
0379. Taiwan: 886 2 27202215. Thailand: 662 530 38044 T u r k e y 9 0  216 385 8321 ,er 7 ;36 
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Call and order today! 

C L O N T E C H  
N O W  Y O U  C A N .  

1020 East Meadov. C rc le  P a c  A r c  Cal f c r i a  91303 USA 

Tel. 800-662-2566(CLONI 650-424-8222 Fax: 800-424-1350 650-424-1088 
E-'rail procucts&Tclcntecli com o.ders&Tcontech ccm l n t e ~ n e t  !,!,!, c c n t e c h  cc ' r  

E 1999. CLONTECH Laboratcries r i c  A D Y J Y I ~ I  
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> my Protocol > my Labs > Protocol > meta 
Notebook Library Meetings 
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MILLIPORE 


It's more than online purchasing. 

It's a 24-hour, continually-updated technical resource. 

Millipore's new online store is built for the scientist looking for the 

right purification tool - and how and where to use it. Over 7,000 

products cross-linked to applications protocols, technical briefs, 

compatibility charts and other valuable information. Search by keyword, 

catalog number or a combination of parameters. Buy with a mouse click. 

Already know exactly what you need? Use the Quick Purchase shortcut. 

Pay online by purchasing card, credit card or purchase orde'r, with 

secure access to high-volume contract or GSA pricing. Check it a out 

- including our online demo -at 

*Business account registration required for multiple payment options and any high volume contract pricing. Currently available in US and Canada only. 

D 1999 M ~ l l p r eC ~ r ~ o r a ~ ~ o n  rererGd M1lpo.e i c regitered trcdemorl of M l l ~ p ! e  cop ow^^^ o.All ~ , ~ h t r  an aiflcted compaly Pure ecommerce mi a s e r v e  mark ol M p r e  ol on off lo!edccmpcny 
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microarray analysis software. 

analysis software, 

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

d Customizable URL links to 
web-based data. 

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

,'Automatic spot finder aligns 
feature indicators with image 
features-even images from stand-alone analysi 
third-party scanners. enePix Pro 3.0 is a fully integrated 

d Scatter plot display of any cquisition and analysis software 

extracted analysis quantity 
ackage for the GenePix 4000 scanner 
popular demand, it is now available 

against any other quantity. he anaiysis of images imported from 

d Automated workflow control- 
run scans and save images with 
the push of  a button. Find out more 

To get more details and a list of 
d Integrated array list generator International Distributors, call 
makes i t  easy to map clones from +1-650-571 -9400 or "isit our 
multi-well plates to microarrays. web site at www.axon.com. 
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Yevolution 


Life science researchers, unite! A 
A breakthrough in life science procurement is near. We're talking about an <J B7all-new business-to-business e-commerce solution. One developed in alliance 
with the National Institutes of Health to meet your specific supplies and equipment 
needs. One that  uses all the power of the Internet to  save you t ime and money. 
The revolution is BioSpace.com Supplies. Log on now to  learn more. Smarter Decisions Faster. 

N E W S  JOBS-STOCKS-EVENTS-COMMUNITIES-RESOURCES 

02000 BtoSpace corn inc 
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Life Technologies creates a breakthrough! 

GATEWAY^" Cloning Technology 
Now you can reach your destination more quickly and simply than Go farther and do more. 
ever before with a universal cloning system that provides a rapid and 
highly efficient route to protein expression, functional analysis and Accelerate cloning experiments. 

cloning/subcloning of DNA segments. Transfer DNA segments into multiple vectors in parallel. 

Enter the future. 

GATEWAY'^ Cloning Technology has been developed by Life Technologies 
in response to your growing need for faster, better ways to clone and 
express DNA sequences. 

Whether your goal is to study a few genes in depth or multiple genes 
in a high-throughput manner, GIBCOBRL@products with 
GATEWAYTechnology will accelerate the pace of your research. 

Find out how to use this breakthrough to your 
best advantage. Contact us online or by phone 
and we'll rush you our comprehensive guide. 

Reduce screening.Tjpically >99% of resulting colonies are 
desired clones. 

O Y A  IraSmrnlr from 
R~~aTd6Zi rG8t

Retain reading franie L:EE~!PF!!I*~;my$; psiif-
and directionality. - - -----

Eliminate further 
downstream processing. 

Convert your favorite 
vector to make it GATEWAY 
Technology-compatible. 

Enjoy unprecedented flexibility. 
Generate N-terminal or C-terminal proteins 
or  express as native proteins. 

Save time. Perform rapid, directional cloning and expression 
of PCR products in parallel. 

Connect with GATEWAYCloning Technology at 
www.lifetech.com/gateway. 

These products arefor laboraton' research use only and are not rnrendedfor 
human or nnrmal drngnosfic, therapeutic or clrnrcal uses, unless othemise stared. 
Thrs product is the subject of U.S. parent 3,888,732 Limited label licenses apply. Essential Technologies for the Science of Life^ 
US AcademicOrdedIkm-LdM:(800)828-6686 US Government OrdedIkm-Lm: (888)584-8929 US IndustrialO r d e d b x - W .  (800)874-4226. Latin A m e ~ .(301)610-8709 
Australia:l800-331-627, aumail@lifetech.com Austria: 0800 20 1087 Belgium: 09 232 06 40 Canada: 800-757-8257 .Denmark: 80 30 17 40 France: 0800 23 20 79 
Germany: 0130 83 09 02 .  Hong Kong: (852) 2407-8450. techltp@gllnk.net.hk .Italy: 02 98 22 201 .Japan: 03 3663 8241, Iti@gol.com The Netherlands: 0800 099 3310 
New Zealand: 0800-600-200, nrrnail@lifetech.com Spaim'Portugal:900 181 461 .Sweden: 020 26 34 52 .Switzerland: 0800 848 800. United Kingdom: 0800 269 210 

02000 Life Technolopiec,Inc. M)-W7MS
Circle No. 50 on Readers' Service Card 



@Pacific Northwest National 

San Diego Supercomputer Center 

*Sufimltroryrtemi Sun Microsystems Incorporated 

12-13 May 2000 
Hyatt Regency HotelSF0 

Burlingame, California USA 
BioInformatics and the Genome 
Structural Genomics 
Interactions at the Cellular Level 
Interactions and Modeling at the Organ 

We invite you to join world class scientists in 
exploring a broad range of topics covering 
computational biology in the post-genomic age. 
Full program, agenda, and registration information at: 

You are invited to apply for a short course on ethical issues 
associated with the participation of racial and ethnic minori-
ties as research subjects. Some topics to be covered in the 
course include: theoretical frameworks for understanding the 
concepts of race and ethnicity; issues affecting recruitment 
and retention; issues associated with international, cross-cul-
tural research; practical skills for securing informed consent 
and working with interpreters; and analysis of justice ques-
tions relating to the history of the treatment of racial and 
ethnic minority research subjects. 

The four-session course will be held in the Washington, DC 
area and at Tuskegee University in Alabama between October 
2000-May 2001. The course is sponsored by the American 
Association for the Advancement of Science, Tuskegee Uni-
versity, and the University of Wisconsin. 

The course is intended for anyone who uses human sub-
jects in their research, oversees human subjects research, rep-
resents human subjects, or teaches biomedical or research eth-
ics. 

The application may be downloaded from the project 
website. Alternatively, a hard copy can be obtained by con-
tacting Sanyin Siang, AAAS, 1200New YorkAve., NW, Wash-
ington, DC 20005; phone 202.326.6218; fax 202.289.4950; 

www.sun.com/events/postgenomic 
Or Call +I650-786-0003 
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Your Microarrays 

PiezoTipsWmounted at 9 rnrn 
n a precision XYZ-stage 

Ability to aspirate and dispe 
sub-microliter volumes 

to provide non-contac ...................................................... Reproducible dispensing of v...................................................... 350 pL to 500 nL....................................................................................................................................... 200 ym spots at 300 ym spacing....................................................... For more information - call, write, fax or 
our web site today! 

:203-639-2598Toll Free: 1-800-323-1891 

Forintematkmlo M mmtwr Web Site orcontacttsdP M U.S.A afAca. 

Cog:AWOOB.BcA 
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AttoPhos@features: 
* 0 1 x 10-18 mole sens~ t~v~ ty  
* Opt~mumexc~tat~on.435nm 

* * Opt~mumemlsslon 555nm 
8- * L~neark~net~csover f~vedecades of AP 

concentration 
Background fluorescence due to b~olog~cal 
molecules IS greatly reduced 
Scatter~ngdue to sample tu rb~d~ tyor sample 
cell construct~ongreatly reduced 

For more ~nforrnat~onon AttoPhos please 
call us toll free ~nthe USA at 800-356-9526 
contact your local Promega Branch or 
D~str~butoror v ~ s ~ tour web s~teat 
w l 4 ~ /promega corn 

~ 

For 25 years, JBL Scientific has been doing difficult syntheses, meeting the Diagnostic and 
Pharmaceutical Industry need for the custom development and manufacturing of unique organic 
molecules. Now, as part of Promega Corporation, we will continue to offer these services and 
more under our new name. Promega Biosciences. Inc. With the acquisition, the expansion 
of the product line and expertise in chemistry and high volume manufacturing capabilities 
will further enhance our ability to serve our customers around the world. Pleasevisii us at 
vw.promega.com for more information. 

AttoPPos I S  a registered trademark o l  Piamega Coipo ia t~on 

Promega corporation 2800 Woods Hollow Road Madson, W 53711-5399 USA Telephane 608-274-4330 Fax 608-277-2601 
%2003 Promega Corcoration A Rlghts Reserved Pr~nted~n IJSA Rev 01/00 
Prices and scec~ '~catanssubject to change w i t h o ~ ~ tp r a r  notice 8372D-AD-MB www.promega.com 
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