




TopCount HTS Revolutionizes 
Microplate Counting -Again 

Measure radioisotopic and luminescence assays in both 96- and 384-well 
microplates. 

for HTS Luciferase 
Reporter Assays 

Process 12 luminescence samples simultaneously for throughputs of 10,000 
samples per hour, or more. 
Stack up to 40 plates or 15,000samples for unattended counting. 
Interface with robotic systems for complete automation. . 

Meeting Microplate Counting Demands Today and in the Future ' 

Assays have been scaled down from test tubes to 24-well microplates and the 4$ : 
96-well format. Now, the next step in assay miniaturization is here with the ..A 

TopCountTMHTS. Continue today's assays in 96-well plates while converting"' ' ' 

assays to the higher density 384-well plates -the screening format of the 
future. With the TopCount HTS you can do both without risk or compromise. 

1 A Packard BioScience Company 

Less Reagents, Less Handling, More Samples 
The Packard 384-well plate accommodates assay volumes of up to 80 pL. . .' 

This allows practical miniaturization of assays such as scintillationproximity, 
in-plate binding, liquid scintillation,Cerenkov and luminescence. 

Packard Instrument Company 
800 Research Parkway 
Meriden, CT 06450U.S.A. 
Tel: 203-238-2351 .a;.. ' 8  

. .
Toll Free: 1-800-323-1891 
FAX: 203-639-2172 
Web Site: http://www.packardinst.com 
Email: webmaster@packardinst.com 

PadcardlntematknalOfficas: 
Auslralia03-95434266or 1800 335 638; 
Prrseia 43-1-2702504;Belgkrrn31(0)2/481.85.30; 
Canada 1800-387-9559;Central Eucope43 456 2230 015; 
Denmark 4543909023or 4543907151; 
~rance(33) 146.86.27.75;Gennany (49)6103 385151; 
Italy 39-2-3391079Wm;Japan 81-3-3866-5850; 
Netherlands31-55519 12%; Russia70952599632; 

(01)481 6944: 

TopCount Harnesses the Power of Luminescence 
Packard has pioneered the field of high throughput microplate luminescence. 
Now up to 12 wells can be measured 
simultaneously in 96- or 384-well plates 
for throughputs never before possible. 
Ultra-sensitive photon counting is com-
bined with innovative reagents, such as 
LucLiteTMwith a five hour half-life, for 
measuring the luciferase reporter gene. 
Greater capacity, greater throughput. 

To complement sample throughput, 
TopCount now has an extended 40 
plate stacker. Load up to 40 plates 
with the TopCount ZipLoad stacker, 
cany them safely to the TopCount, 
load and count. It's that easy. 

Contact Packard at 800-323-1891 (U.S. only) . 
or 203-238-2351 for more details. Or, visit our 
Web Site at http://www.packardinst.com. j ---
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T O P O - C l o n i n g "  IS:  

@ The rep roduc t i on  o f  a sauce, f r os t i ng ,  ga rn i sh  or o t h e r  t o p p i n g  f o r  food. 

The a c t  o f  d u p l i c a t i n g  geog raph i ca l  topograph ies .  

@ A n e w  way t o  c lone Taq-generated P C R  p roduc ts  i n  5 m inu tes  w i t h  2 9 5 %  eff iciency. I 
Answer I s  (c). TOPO-Cloning'" is a revolu-
tionary, 5-minute method for cloning Taq-
generated PCR products. Available on6  i n  
the new TOPO TA Cloning" Kit, TOPO-Cloning" 
provides the fastest, easiest, and most effi-
cient way to  clone PCR products. 

Five-Minute Cloning. TOPO TA Cloningeis 
fast because it uses topoisomerase Iinstead 
of ligase. The vector, pCR"2.1-TOPO, is pro-
vided "cloning-ready:' You just: 

Add 1p l  of your PCR reaction 
Incubate for 5 minutes on your benchtop 
Transform 

I It's that easy! 
No special -"-
primers or 
extra steps 
are required. 
What's more, 
the k i t  comes 
with everything you need including linearized 
pCR'2.1-TOPO, competent cells, PCR reagents, 
(except Taq) and controls. 

295% Recombinants. But that's just 
part of the story. TOPO TA Cloning" also 
delivers remarkable results. To prove it, we 
cloned Taq-generated PCR products into 
pCR*2.1-TOp0 Results obtained usingthe-- -- -. -. . .... 
and obtained 
295O10 recom-
binants for 700 bp 

800 bp
most inserts 2,000 bp 

(see table)! 1 3,100 bp g l  
TOPO-CloningmIs: the fastest, most effi-
cient method for PCR Cloning. And it's only 
available from the PCR Cloning Experts at  
Invitrogen. Want to know more? Call or check 
out our web site at  www.invitrogen.com. 

1600 Faraday Avenue, Carlsbad, California 92008 
Telephone: 800-955-6288 Facsimile: 760-603-7201 
Email: tech~se~ice@invitrogen.corn 
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edited by PHIL SZUROMI 

Sister system 
Studies of very young stars can 
provide clues to the origin of our 
sun and solar system. The closest 
well-studied region, about 150 
parsecs away, contains large dark 
clouds of cold hydrogen and he- 
lium and is an x-ray source. 
Kasmer et d. (p. 67) found that a 
much closer system containing 
the young sunlike star TW Hya 
and several other young stars, 
but lacking dark clouds, is a 
strong x-ray source and is about 
20 million years old. Molecules 
of CO and HCN orbit the stars 
in a solar-system-like disk. 

Disappearing act 
Not all of the current-carrying 
electrons in a superconductor 
are in the electron-paired Bose 
condensate. At finite temnera- 
tures, some of these electrons are 
in quasi-particle (QP) excited 
states, and their dynamics can 
reveal much about the supercon- 
ducting state. Because QPs re- 
spond strongly to temperature 
gradients, Krishana et al. (p. 83; 
see the Perspective by Lee, p. 
50) studied the thermal con- 
ductivity of Bi2Sr2CaCu208 us- 
ing a bridge-balancing method 
to measure thermal gradients. An 
anomalous plateau behavior at 
low temperatures (near 20 kel- 
vin) was found, which they sug- 
gest could be an abrupt phase 
transition of the superconduct- 
ing condensate to a supercon- 
ducting state in which the QP 
heat current vanishes. 

Bismuth double bonds 
Double bonds between nonmet- 
als are seen for the lighter main 
group elements of the periodic 
table, but for heavier elements, 
overlap between the atomic p- 
orbitals becomes increasingly 
difficult and destabilizes the for- 
mation of the molecular 7~ orbit- 
als. Tokitoh et al. (p. 78) show 
that a double bond between two 
bismuth atoms, a sixth row ele- 

Ozone versus particulates 
Ozone and fine airborne particles are the focus of new standards 
recently proposed by the United States Environmental Protection 
Agency, and emissions of volatile organic compounds (VOCs) and 
nitrogen oxides (NO,) affect the formation of both pollutants. Meng 
et al. (p. 116) used a three-dimensional model of the metropolitan 
Los Angeles air basin, which takes into account a large set of gas- 
phase and aerosol species and their interactions, to study pollution- 
reduction strategies. Controlling VOC and NO, emissions reduced 
ozone formation but had much less effect on particulates because of 
the effects of chemical coupling with other precursor species. 

Manuelidis et al. (p. 94) found 
that, after numerous serial pas- 
sages of a strain of CJD in guinea 
pigs and Syrian hamsters, a strain 
capable of inducing a disease in 
rats similar to BSE was observed. 
Disease pathology was seen in 
the absence of the protease-resis- 
tant form of the prion protein, 
which suggests that other fea- 
tures may be important for in- 
ducing disease. 

ment, can be stabilized in a Cytochrome b ~ ,  
highly sterically crowded corn- complex 
pound. Relativistic electronic An essential part of the respira- 
effects mav be im~ortant  for tion chain is the mitochondria1 
forming such a bond. cytochrome bcl complex. Xia et 

d. (D. 60) crvstallized this com- 
Y,' J? 

Quantum dot 

.. 7 , 

plex and were able to construct 
atomic models of several of its 
protein components from x-ray 

spectra 
In quantum dots (QDs), small 
structure sizes or applied poten- 
tials or both confine and localize 
electrons. Gammon et d. (p. 85) 
have develo~ed a techniaue that 
allows optical and nuclear mag- 
netic resonance spectra to be re- 
corded from semiconductor QDs 
with a lateral resolution of 10 
nanometers. Such measurements 
can provide insights into the 
effects of local strain and com- 

Core 2 Core 1 

position. studies. The four iron centers 
and two inhibitor binding sites 

i., were located, and other aspects 
of the structure could be inter- 

Migration window preted with respect to physi- 
The first migration of people to ological data. 
North America from Asia evi- 
dently occurred at the end of the z.> El 

last glaciation when sea level 
was much lower. Accurate local More than just 
sea-level histories are necessary prions at work 
to track likely migration routes. The reports of a human variant 
Josenhans et d. (p. 71) used de- of bovine spongiform enceph- 
tailed bathymetry, seismic data, alopathy ( B E )  has made the 
cores. and radiocarbon dates to understandine of the transmis- 
reconstruct the sea-level history 
of the continental shelf of Brit- 
ish Columbia. Sea level rose rap- 
idly by up to 5 centimeters per 
year during the time of early oc- 
cupation, and the shelf edge was 
available for human migration 
from about 14,500 to 10,000 
years ago. 

- 
sion of these agents even more 
imperative. Prions are protein 
agents with a protease-resistant 
conformation that propagates by 
inducing abnormal conforma- 
tional changes in the normal 
protein and are suspected to 
cause diseases such as BSE and 
Creutzfeldt-Jakob disease (CJD). 

Recycling litter 
What effect does leaf litter from 
streamside vegetation have on 
aquatic ecosystems? Wallace et 
d. (p. 102) excluded detritus for 
3 years from a long stretch of a 
stream and found that for habi- 
tats composed of cobble, pebble, 
and gravel substrate, the effects 
were dramatic. The abundance 
and biomass of invertebrates, 
from detritivores to predators, 
declined greatly. Removal of 
detritus had no effect on the 
inhabitants of moss-covered 
bedrock, illustrating the use of 
different energy sources by neigh- 
boring in-stream invertebrate 
assemblages. 

Downstream effects 
of rapamycin 

The mammalian target of the 
immunosuppressant rapamycin 
(mTOR) is a member of an in- 
triguing group of proteins that 
function in the cell division cycle 
and DNA repair. The mTOR 
molecule and related proteins 
are similar to phosphoinositide 
kinases, but whether their physi- 
ological targets are phospho- 
inositides or proteins has been 
unclear. Brunn et al. (p. 99) 
present evidence that mTOR 
functions as a protein kinase to 
phosphorylate the eukaryotic ini- 
tiation factor (eIF)-4E-binding 
protein PHAS-1. PHAS-1 in- 
hibits translation initiation by 
binding to eIF-4E, and this bind- 
ing is inhibited when PHAS-1 
is phosphorylated by mTOR. 
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Introducing the first plate reader that reads any plate you want. - 

Now do all your plate reading, from assay 
development to high-throughput screening, 
with one remarkably easy-to-use instrument. 
The new HTS 7000" system reads 6- to 384-well 
microplate formats and strip wells. Absorbance 
and fluorescence with interchangeable filter 
slides. UV absorbance at 260 nm for DNA. 
From the top or from the bottom. With 
thermostating and plate-shaking capabilities. 
All  without opening the instrument. 

With the HTS 7000 system, it's easy to: 
Read with precision. Results are consistent 
from run to run, plate to plate. 
Read with sensitivity. The HTS 7000 BioAssay 
Reader detects less than 3 picograms of 
fluorescein in a 200 pL sample. 
Read for speed. A 96-well plate takes less 
than 25 seconds. A 384-well plate takes 
less than 60 seconds. 
Read with versatility. It lets you exploit 



Every way you want. 

the full range of fluorescent dyes as well as 
colorimetric methods such as ELISAs. So you 
can run cell proliferation assays ... test newly 
developed leads ...explore cell adhesion ...detect 
low protein concentrations ...quantitate DNA mini-
preps ... and much more. Automatically-thanks 
to our Windowstbased user interface, HTSoft" 
software, with preprogrammed protocols. 

The new H'l737000 Bio Assag Readm. There 

simply isn't a better way to catch up on your reading. 
Circle No. 39 for Literature 

The new HTS 7000 Bio Assay Reader 

u.sn.E el: I-800-7624.0~ax: 203-761-2882 

Canada Td: 1-800-561-4646 Fax: 416-674-9520 

EuropeTd: 49-7551-81-3521 Fax: 49-7551-1612 

Japan Td: 81-45-314-8381 Fax: 61-45-314-5142 

LatinAmerica Tel: (5511) 578-9600 Fax: (5511) 276-1864 

On the Internet: http://w.perldn-dmer.m 

HrS 7MO and HTsonare u m of The Perkin-ElmCapaatm. 
Windows is a registeredtrademark of Micrwoh Caporatiw, 
An w i n s m a  end systems manufacturedby P&i,-Dmer 
m = 9 ~ ~ ~ w x * r m e g u a l Z y ~ o f 1 5 0 9 0 0 1 .  
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Bio-Rad's new glycoanafysis kits 
answer fundamental question 
the structure of glycoproteins 
carbohydrates with simple and 
inexpensive PAGE methodology. 
To find out more about this simple 
abmat'ie for glycoprotein analysis 
call 1-800-4BIORAD, or contact y 

wnnrm giycosylatton 
/ Remove carbohydratesfor 

protein anal* 
/ Identify types of 

oligosaccharides p 
/ Determine monosaccharide 

composition 
/ Isolate, quantitate and characterize 

N- and 0-linked oligosaccharides 

Life Science u.a (800) 46IOR.413 &I- 02-9914-2800 ~ m t t ~ a(lF87789 01 -111 09-385 55 11 -m)712-2771 (86-10) 2046622 
-39 179947 Flnlsnd908042200 Fr8nce m43904690 ~ 0 8 9 3 1 8 8 4 4W K - 7 - -91-11-461-0103 
k8d 03 951 4127 It.ly 02-210001 Jepn03-5811-6270 IhoWhukndr 0313 15540666 Nn.krbnd 09-4433099 
81-(65)272-9877 bp.lnpl)661 7085 Snubn46p)86275000 SWlzdmd01-8095555 uIs(rdMngdon,0800181134 Sig(M0197 
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listened to Betty and 
ordered the DNA Ladders 

from Biolabs!" 

Why take chances when you can get both your 

Now you can buy your DNA Ladders from the company that leads the ~ndustryI n  the 

discovery and production of enzymes for molecular biology applications. You've trusted our 

enzymes for over 20 years -experience the same high standards with our DNA markers. 

--'--C'---'--*-'-------l 

I To Order: 
; 100 bp DNA Ladder 1 kb DNA Ladder 
: #323-18 50 p g  X323-2s 100 p g  

1 R323-11 250 pg X323-2L 500 p g  

I 
I 
I _ _ _ _ _ _ _ _ _t For more ~nformat~on,visi t  

New England Biolabs Inc. 32 Tozer Road. Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax (508) 921-1350 email: info@neb.com 

New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com 

m New England Biolabs GmbH, Federal Republic of Germany Tel. (0130) 83 30 31 1061%) 3031 Fax (061%)a3639 email: info@de.neb.com $$VrSNew England Biolabs (UK) Ltd. Tel. lO8W) 31 84 86 101462)420616 Fax (01462)421057 email: info@uk.neb.com @ 

Inc. 
DISTRIBUTORS: Australia (071 5594-0299; Belgium 1080011 9815; Brazil (0111 66-3565; Denmark (31) 56 20 00; Finland 19) 584-121; France 11) 34 60 24 24; 
Greece (01) 5226547; Hong Kong 2649-9988; India (542) 311473, Israel (03) 5351205, Italy 102) 381951; Japan (03) 5820-9408; Korea (021556-0311; Mexico (5) 519-3463; 
Netherlands (033) 495 00 94; New Zealand (09) 418-3039; Norway 22 22 04 11; Singapore 4457927; Spain (03) 776 77 02; Sweden (08) 30 60 10; Switzerland (061) 481 47 13; Taiwan (02) 8802913 
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F 1 
Unique Biochemistry Ensures Highest Sensitivity.. Fast. 

New from Genetic Vectors, the EpiDNA'" Picogram Assay I Includes 384 complete tests 

Test Kit accurately and cost-effectively measures trace I Uses highly-sensitive kinetic ELISA 

amounts of DNA in only 2.5 hours. Specifically designed I Ideal for nucleic acid detection 
to process 1 to 100 picograms of DNA in 100 p1 of and measurement 
sample, the EpiDNA assay can run from 12 to 96 tests at 

I Simple, reproducible protocol 
The EpiDNA" Assay Kit a time and is both highly sensitive and non-radioactive. 
accurately measures from 1 to 100 

picograms O ~ D N A  in ioo,.,~ ofsample. The assay responds equally well for both single and Call Toll Free 1-888-GEN-VECT 
Sample concentration is read from a 
standard curve. 

double-stranded DNA as well as for DNA sizes that range 

from restriction fragments to millions of base pairs. 

(1-888-436-8328) to discover a 

cost-effective detection method that 

offers both high sensitivity and speed. @GENETIC, 
V E C T O R S 
T h e A r t o f P e r f e c t i n g S c i e n c e .  Cenetic\kctors.IncGmw20WBuiM~SuiteIW,20WSouth~Highwa)!MMmi.U33133Td:305-8597800Fax:305-8599006 
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Introducing 4 New Proease Inhibitor Cocktais From Sigma. L 

eighing 

You buy ~ n i y  what 



Working with 6x~is-taggedproteins? I 

Aexp~essprovides unique highclffinity Ni-NTA matrices, a comprehensive ha 
the complete system to work with bx~isrtbg~edproteins. 

ExpressiDetect 

N W A  Conjugates 
RGS-HisAntibody 5 
Tetra-HisAntibody' ' , 
Penta.His Antibodyr 

Ni-NTA Agarose Anti-HisAnti- c 
Ni-NTA Superflow 

* N'rMTA H i @  Strips 

Call today for your free QlAexpress Brochure andthe new'QIAexpressionist1 

C k d e N o . 5 6 o n ~ ' s e n r i G e C a r d  

b*der mnac - U(:
QU#N Ld QwmhL QIMjB(u  GiweJAP UmmUd 

r r r r q  
157 Td.03-9%93666 Td. 905501-0151 fed. 0140-920-930 T d  0613193030 Td. 01293422999 

Fax 02lFQI9%255 F a x  &XI-718-2056 F a x  03-94893MI Fax 905-501-0373 Fax 01-60-920-925 Fax OdlllPJOJ3 FaxOl2PUZa922 
' 

Purify 



Custom l-'e~ti I 

v m  research,aswell as the 

" *.,,: 
-.,.., 

The Wdronds TX U SA 
one 18001498.2098 or 12811 363 36 

Fax 12811363-2212 
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Can Swim 
In The 
D e e p H  
O f l l l e  
Gene Pod 
Findy, Graphically Integrated 
Bioinformatics Solutions 

Introducing Gene Explorer; an interactive graphical 

environment for the analyses of DNA and protein 

sequences, as well as protein structures. From restriction 

analysis to virtual mutagenesis, Gene Explorer aims to 

satisfy the computational needs of molecular biologists 

within a single software environment. It helps you focus 

your research on the most promising directions, 

hypotheses, and candidate genes. 

Because Gene Explorer relies on MSI's WebLab" 

technology, you can access its graphically rich interface 

from your desktop computer using a Web browser such 

as Netscape Navigator. Computations take place on 

your centralized servers, such as the Silicon Graphics 

Origin 200" arid Origin 2000; and results are 

communicated using your corporate intranets. 

WebLab combines the ease of commercial quality 

desktop computing, the power of validated 

computational algorithms, and the communications 

infrastructure offered by the World Wide Web. 

Gene Explorer from MSI. 

The best way to discover 

the undiscovered. 

For - information or a 

demonstration, contact us today. Or, 

visit our Web site at httpJ/www.msi.com. 

T h . n m t s o ~ t o ~ t h . Q r w ~  
I ~ t o r m w i l l m c e l v o a f m e p . k d ~ o ( l ( l l ~ ~ .  
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Molecular Simulations Inc. 9685 Scranton Road San Diego, CA 92121 (619) 458-9990 Fax (619) 458-0136 
U.K. (44) 1223-413300 France (33) 1-69-353232 Germany (49) 81635-93-0 Asiah%c (61) 2-99544322 Japan (81) 3-3818-6511 



7 d DIRECT LOAD , 

Saving you time in 
fluorescent DNA sequencing 
As part of Amersham's commitment to the field of 9 Direct load option eliminates need for 
automated DNA sequencing, the new DYEnamic ethanol precipitation 
Direct cycle sequencing kits combine the benefits 9 As few as 5 cycles needed or as little as 
of two proven sequencing technologies - Thermo long ssDNA 
Sequenase and DYEnamic ET primers. This 9 Available with either -21 forward or -28 
combination gives you flexibility in protocol setup, reverse ET primers, or without primer for 
improves performance and enables significant time added flexibility 
savings to be made. The result? Increased 9 Bright loading dye to aid sample loading 
throughput, greater accuracy and higher productivity. 

VAmersham LIFE SCIENCE 
FOR MORE INFORMATION, CONTACTYOUR LOCAL OFFICE / EUROPE +44 (0) 1494 544550 

r-------------------------------------------------- 

1 800 323 9750 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

(03) 59 92 2828 
Ammb.m hmnuioD.l p k  Arnashnm Place, t i d e  Clulfont, Bdhd.mmshirr HP7 9NA E q h d .  All goods and sereia. ace m!d rubia m the t- and conditions of sale of the annpny within the AMnhvo gmup MDYD 

vhid, svpplia than. A mpy of t h e  t m s  and cdtiollr is available on quest .  
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Where There's Gold, 
You'll Find 

Performance. - 



A. ZC, I H md - ONE SOURCE FOR 

Life jus t  g o t  easier! O n e  lines. Thoroughly OC tested in Authentic, pure cell lines ... and 
call ... one order t o  ATCC brings our o w n  labs. High purity, high now, the same quality of  media 
you  ATCC's authentic cell lines reliability, high quality. That's the and serum. All from ATCC. The 
plus our o w n  km brand km brand o f  media and one source. 
Media and Fetal Bovine Serum. serum from ATCC. 
The same media and serum When your research validation 
ATCC uses t o  g row our o w n  cell is critical, order directly from ATCC. BATCC" 
1230 1 Parklawn Drive, Rockville, MD 20852 1 -800-638-6597 Fax: 1-30 1-8 16-436 1 E-mail: sales@atcc.org 
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