


Introducing a Complete Line of Microplate Counters for 
Non-Isotopic Assays 

Packard, the company 
that revolutionized the 
microplate assay market . 
with its TopCountTM 
microplate scintillation 
and luminescence counter, 
introduces three new 
non-isotopic microplate 
instruments. 

SpectraCountTM 
Photometric Microplate Counter features unique single 
beam detection to extend the linear range of UV/VIS 
measurements and to handle a greater variety of 
microplates, including 6, 12, 24,48 and 96-well plates. 

LumiCountTM Microplate Luminometer 
uses digital photon integration technology to 
measure glow luminescence assays with high 
sensitivity. Combined with Packard's enhancec 
chemiluminescence technology, LumiCount 
makes it possible to measure a wide variety 
of assays in both 24 and 96-well plates. 

FluoroCountTM Microplate Fluorometer is the only 
fluorescence microplate counter with a user selectable 
external excitation source. FluoroCount gives unmatched 
sensitivity for a wide range of assays. Its unique close- 

proximity detection design can 
be configured for either top or 
bottom reading, for both solution 

1 and cell-basedassays. 

Total System Support for 
microplate counters is only as 
dependable as the company that 
provides it. Packard's unique 
range of luminescence and 

Lan~rCo~mr fluorescence reagents, its 
specialty microplates, and its service 
and applications support will ensure 
the performance you need today 
and tomorrow. 

For complete details please call Packard 
at 1-800-323-1 891 (U.S. only), 
203-238-2351 or visit our web site. 

4 Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. i I Pac ka r d 203-238-2351 Free: -8m-3,-l a,1 ,,: 203-63%21n 

' 3W: b A Packard BloSclence Company Web Site: http://www.packardinst.com Email: webmaster@packardinst.com 

Packard International Offices: Australia 03-9543-4266 or 1 800 335 638; Austria 43-1 -2702504; Belgium 31 (0)2/481.85.30; Canada 1-800-387-9559: Central Europe 43 456 2230 01 5; 
Denmark 45-43909023 or 45-43907151 ; France (33) 1 46.86.27.75; Germany (49) 6103 385-151 ; Italy 39-2-3391079WB; Japan 81-3-3866-5850; Netherlands 31-50-549 1296; 
Russia 7-095-259-9632; Switzerland (01) 481 69 44; United Kingdom 44 (0)118 9844981 
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The Book that is your source or 
Cytokines and Related Reagents 
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~ntroducing ' d e  Drosophila Expression System. 
It 's the Latest Buzz i n  Gene Expression Technology. 



What's al l  the buzz about? The new Drosophila Expression System 

(DES") from Invitrogen. It 's a proven eukaryotic expression system 

that combines the best of mammalian and insect expression tech-

nologies to create a system that i s  powerful and simple to use. 

The simplicity of DES" lies i n  

the Drosophila S2 cell Line. 

Expression of your protein i n  

DESNdoes not require lengthy 

virus production or labor-

intensive cell growth. DES" 

uses straightforward transfec-

t ion methods (the same ones 

you use for your mammalian 

cell lines). 52 cells grow rapid-

seven days posttransfection. @ 

For stable expression, it is not k 
Although DES" i s  new, the 

necessary to  isolate and 
technology behind it 

expand clonal trans-
has been around for 

fectants following 
years. A wide variety 

selection. You can 
of proteins have 

establish stable 
been successfully 

52 cells i n  Less than -qg 
expressed i n  52 cells 

four weeks. 
s2 .,, including enzymes, receptors, 

R and glycoproteins. With expres-

The DESmexpression vectors use sion levels higher than most 
Y 

Ly at  2PC without CO, and native Drosophila promoters to  mammalian systems, DES" 
m 

require minimal maintenance. 3 give you high-level inducible can't be beat. 
L 

DES" offers you the 

'7 
or constitutive expression. 

Want to  get more information 
I n  addition, the vectors each 

about DES"? Give the gene ex-
,-% 

-
contain a C-terminal 

choice of transient pression folks at  Invitrogen a buzz 
polyhistidine and 

or stable expression. to learn about the simple, power-
epitope tag for 

Choose transient full proven Drosophila Expression 
rapid purification

expression and assay ~ r nMOZof constitutive, System, or v is i t  our website a t  
uninduced,andinduced~qat anddetection. 

your protein two to  expressed with DFS' 

DES" i s  a patdnted technology of SmithKtine Beecham Corporation. A subliceme from Invitrogen ie  reauired. 

I 
European Headquarters: 
Invitrogen BV 
De Schelp 12. 9351 NV Leek 
The Netherlands 
Tel: +31 (0) 594 515 175 
Fax: +31 (0) 594 515 312 
email: tech-service@invitrogen.nl 

Toll Free Phone Numbers: Distributors: Malavsia 03 432 1357 
Belgium 0800 111 73 

'Denmark 800 188 67 
Finland 990 3 1  800 5345 
France 00 3 1  800 5345 
Germany 0130 8100 43 
The Netherlands 0800 022 88 48 
Norway 800 113 70 
Sweden 020 795 369 
Switzerland 0800 551 966 
United Kingdom 0800 96 6 1  93 

Australia 1 800 882 555 
China 010 681 526812 
Czech Republic 02 5721 14 67 
Hong Kong 886 2 381 0844 
Hungary 0 1  280 3728 
Israel 02 652 2102 
Italy 02 3 8  19 51 
Japan 03 5684 1616 
Korea 822 569 6902 

polaid 058 3 1  3722 
Singapore 65 779 1919 
Slovak Republic 07 3707 368 
Spain 03 450 2601 
Taiwan 886 2 381 0844 
Thailand 66 22 467243 

From all  other countries, contact 
our European headquarters a t  
+31(0) 594 515 175. 
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DNA purified with QIAGEW Plasmid 
Kits is ideal for all applications from 
cloning to transfection. Kits are 
available for streamlined purification 
of 20 pg to 10 mg of ultrapure 
plasmid or cosmid DNA. 
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Plasmid DNA purified using EndoFree" 
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edited by PHIL SZUROMl 

Polar wander 
and sea level 

Changes in sea level affect the 
stratigraphy and facies of sedi- 
ments de~osited on continental 
margins. Analysis of particular 
seismic records of these sediments 
has allowed correlation of facies 
and sediment patterns in differ- 
ent basins and led to the possi- 
ble recognition of many global 
(eustatic) changes in sea level. 
The origin of the longer term 
(tens of millions of years) varia- 
tions in sea-level changes are 
uncertain and have usuallv been 
ascribed to changes in ocean 
spreading rates. Mound and 
Mitrovica (p. 534) use numerical 
simulations to propose instead 
that they are the result of the 
long-term wander of the rota- 
tional pole of the Earth that can 
affect sea level by up to 200 
meters. In particular, the well- 
documented Cretaceous and 
Tertiary sea-level changes might 
be in part a result of the wander 
of Earth's rotation pole. 

Complexes that mimic 
galactose oxidase 

In metalloenzymes, the metal- 
containing sites and a few key 
residues may mediate catalysis, 

but the protein matrix still plays 
an important role in minimizing 
side reactions. For this reason, 
small metal complexes that faith- 
fully mimic the reactivity of met- 
alloenzymes are rare. Wang et al. 
(p. 537; see the news story by 
Service, p. 479) have synthesized 
copper complexes that reproduce 
several features of the galactose 
oxidase, including the us: of 0 2  as 
a two-electron oxidant and the 
formation of a five-coordinate 

Mild route to ammonia 
Conversion of dinitrogen (N2) into ammonia requires special catalysts 
or extreme conditions or both; even the industrial Haber-Bosch 
process, which uses catalysts based on iron oxides, requires elevated 
temperatures and pressures to synthesize ammonia. Recently inorganic 
chemists have made metal complexes that activate N2 in ways analo- 
gous to enzymes like nitrogenase. Nishibayashi et al. (p. 540; see the 
commentary by Leigh, p. 506) now show that a tungsten-dinitrogen 
complex can react with ruthenium complex and hydrogen at 1 atmo- 
sphere of pressure at 55°C to produce ammonia. Diydrogen appears to 
produce a hydride that attacks N2 to produce NH3. 

Cu(I1)-phenoxyl radical as the 
active species, as well as Ca-H 
bond scission in the alcohols 
undergoing oxidation. 

Surface imaging and 
adsorption mechanisms 
Gas-phase molecules can adsorb 
onto surfaces and form strong 
bonds with the surface atoms; this 
chemisorption process can be a 
multistep process and can require 
  articular surface sites. Two re- 

con are usually terminated with 
hydrogen atoms; heating desorbs 
some Hz  and leaves reactive 
"dangling bonds," but these same 
elevated temperature conditions 
can cause the dangling bonds to 
diffuse away from each other. 
McElliitrem et d. (p. 545) studied 
the Si(100)-2x1 deuterium-ter- 
minated surface at elevated tem- 
peratures with a scanning tunnel- 
ing microscope and show that 
while the dangling bonds do dif- 
fuse, they appear to be attracted 
to one another and recombine. 

ports show how the scanning tun- 
neling microscope can reveal in- 
sights into these processes (see 
the commentary by King, p. 503). 
More weakly bound precursor 
states to the chemisorbed state 
have been invoked in many sur- 
face science studies to explain 
several observations, such as the 
apparent ability of a molecule to 
remain on the surface as it moves 
about before finding an appropri- 
ate adsomtion site. These extrin- 
sic precukm, which are blocked 
from surface sites by previously 
adsorbed molecules, have been 
directly observed in earlier stud- 
ies. Brown et al. (p. 542) provide 
direct evidence for the formation 
of intrinsic precursors, which form 
on bare surface sites. The mole- 
cules can rest in the same surface 
sites as the chemisorbed molecules 
in a weakly bound state, and they 
can be switched from one state to 
the other by changes in tempera- 
ture or with an electric field. 
Thin film growth by chemical 
vapor deposition requires reactive 
sites near one another on the sur- 
face. Semiconductors such as sili- 

This process produces a greater 
population of reactive pairs of 
dangling bonds. 

Large pores to order 
Mesoporous silica materials with 
hexagonally ordered pores rang- 
ing from 5 to 30 nanometers in 
diameter have been synthesized 
by using poly(alky1ene oxide) tri- 
block copolymers as templates. 
Zhao et al. (p. 548) describe how 
counterion-mediated synthesis 
conditions can lead to thicker 
pore walls (3 to 6 nanometers). 
These thicker walls are more 
highly ordered than those in 
other mesoporous silicates, and 
this ordering gives the material 
greater hydrothermal stability. 
The copolymer template can be 
removed by mild heating. 

lasers. including insensitivity to 
changes in operating tempera- 
ture and ease of fabrication. 
BuloviE et al. (p. 553) demon- 
strate an optically pumped verti- 
cal cavity laser that  uses a n  
organic semiconductor, Alq3, 
whose emission is matched to 
the absorption of a laser dye. 
Narrow linewidths (0.6 ang- 
strom), high output powers (3 
watts), and long device opera- 
tion lifetimes (lo6 laser pulses) 
were achieved. The mirror re- 
flectors in such a device could 
provide a favorable geometry for 
electrically pumped lasers. 

Tumorigenesis in 
the GI tract 

Little is known about the molecu- 
lar etiology and cellular origin of 
gastrointestinal stromal tumors 

Organic lasers 
Lasers based on small organic 
molecules have certain potential 
advantages over semiconductor 

(GISTS), the most common mes- 
enchymal tumor in the human 
digestive tract. Hirota et al. (p. 
577) report that these tumors fre- 

(Continued on page 455) 
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cultured cells 

Animal tissue 
and paraffin 
sections 

Plant tissue PCR clean-up and 
DNA recovery 
from gels 

Dedicated Kits, Specific 
Applications, Excellent Results 
Now available from AmershamTM, the NucleonTM range Innovative resin-based extraction systems 
of extraction and purification kits, provide robust, 
user friendly protocols for a wide range of 

Fully optimized kits dedicated for specific 
applications 

applications and sample types. The high quality of 
Economical scale-up for larger sample sizes 

the DNA recovered by these kits makes it suitable for 
use in a variety of downstream processes, such as High quality DNA and increased yields 

RFLP, sequencing and PCR. Easy to use 

You can now extract, purify, label and detect nucleic 
acids using products from one supplier. 
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(Continued from page 453) 

quently express the c-kit receptor 
tyrosine kinase and that a subset 
of tumors have mutations in the 
c-kit gene. The mutant forms of 
kit have a constitutively active 
kinase and can induce malignant 
transformation of cultured cells. 
Co-expression of kit and the cell 
surface marker CD34 in the  
GISTS suggests that the tumors 
arise from interstitial cells of 
Cajal, a cell type that regulates 
autonomous contraction of the 
GI tract. 

The melting pot 
According to Cohen and Carlton 
(p. 555), the last 150 years have 
witnessed an almost complete 
alteration in the ecosystems of 
the San Francisco Bay and Delta. 
They identified more than 200 
(as well as a further 125 crypto- 
genic species) exotic species, 
mostlv shi~-borne. and discov- 

a . 

ered several habiiats that are 
wholly dominated by nonindige- 
nous species in terms of number 
of species, individuals, and bio- 
mass. The rate of invasiveness is 
relentlessly increasing and is 
likely being mirrored in other 
estuaries around the world as a 
hidden cost of increasing inter- 
national trade. 

Predicting prostate 
cancer risk 

Insulin-like growth factor-I (IGF- 
I) stimulates growth and inhibits 
apoptosis of prostate epithelial 
cells. T o  investigate whether 
serum IGF-I levels correlate with 
prostate cancer risk, Chan et al. 
(p. 563; see the news story by 
Barinaga, p. 475) conducted a 
case-control study of men en- 
rolled in the Physicians' Health 
Study. IGF-I levels were mea- 
sured in blood samples from 152 
control men and 152 men who 
were diagnosed with prostate can- 
cer an average of 7 years after pro- 
viding their blood sample. Men 

in the highest quartile of IGF-I 
had a 4.3 times greater risk of 
developing prostate cancer than 
men in the  lowest quartile, 
regardless of their baseline level 
of prostate-specific antigen 
(PSA). These results suggest that 
combined assessment of IGF-I 
and PSA may be a better predic- 
tor of prostate cancer risk than 
PSA alone. 

well, but this effect required acti- 
vation of PI 3-K by Ras. Sim- 
ilarly, Han et d. (p. 558) report 
that activity of Vav, another 
exchange factor for Rac, was 
inhibited by substrates of PI 3-K 
and enhanced by a phospholipid 
product of that enzyme, phos- 
phatidylinositol-3,4,5-trisphos- 
phate. This enzyme apparently 
binds directlv to similar regions 

Seeing is reorganizing 
Optical imaging has made it feasi- 
ble to follow the  orientation 
specificity of neurons in the cat 
visual cortex during postnatal 
development, as well as to deter- 
mine the properties and organiza- 
tion of ocular dominance and ori- 
entation columns. Crair et d. (p. 
566) find that the columnar pat- 
tern of orientation specificities 
exists at  birth and shows the 
effect of experience (visual depri- 
vation) only at ages older than 3 
weeks. The initial pattern of con- 
tralateral dominance becomes 
balanced only as a result of 
experience because it persists in 
visually deprived cats. Thus, the 
role of visual experience is to 
strengthen and equilibrate re- 
sponses of already organized visu- 
al cortical neurons. 

Layers of regulation 
The Ras small guanosine triphos- 
phatases (GTPases) are critical 

- 
known as pleckstrin homology 
domains on Sos and Vav and Dro- 
vides, along with protein phos- 
phorylation, a second layer of reg- 
ulation of the exchange factors. 

Dynamin in 
Golgi export 

The role of dvnamin in scission of 
clathrin-coated vesicles at the 
plasma membrane is now widely 
accepted. Jones et al. (p. 573) 
show that the dynamin family 
also plays a role in the formation 
of transport vesicleeboth con- 
stitutive and clathrin-coated- 
upon exit from the trans-Golgi 
network. In a cell-free assay, anti- 
bodies to dynamin inhibited vesi- 
cle formation at the trans-Golgi 

family of small guanosine tri- 
phosphatases (GTPases). Echard 
et d. (p. 580) describe a protein 
found on  the  Golgi complex 
related to the molecular motor 

;egulatori of cell growth in re- 
sponse to mitogenic signals. Acti- 
vation of Ras results in changes in 
the cytoskeleton that are mediat- 
ed b i  another small GTPase 
known as Rac. Two reports pre- 
sent experiments that reveal the 
mechanism by which activated 
Ras leads to activation of Rac and 
document an important role of 
phosphoinositide 3-kinase (PI 3- 
K) in this signaling pathway. 
Nimnual et al. (p. 560) found 
that truncated versions of the 
protein Sos, which enhances nu- 
cleotide exchange on (and thus 
activates) Ras, activated Rac as 

network. Thus, the dynamin fam- 
ily is important for multiple scis- 
sion events in endocytic and exo- 
cytic membrane traffic. 

Golgi motor 
Membrane-bound organelles and 
vesicles can be transported around 
cells along cytoskeletal tracks, 
and these processes are usually 
regulated by members of the Rab 
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kinesin that inhibits the effects of 
the GTP-bound form of Rab6. 
This membrane-bound protein, 
termed Rabkinesin-6, is likely to 
play a role in the control of mem- 
brane traffic through the Golgi 
complex. 

Stifling stimuli 
In the classical conditioning para- 
digm, as applied to reflexive eye- 
blink in rabbits, a strongly pre- 
dictive conditioned stimulus (a 
tone) can inhibit or block the 
acquisition of conditioned re- 
sponses to a second stimulus (a 
light) even if it predicts equally 
well the unconditioned stimulus 
(an airpuff). The cognitive inter- 
pretation of this phenomenon is 
that no additional mformation is 
provided by the second condi- 
tioned stimulus and that there is 
nothing new to be learned. Kim 
et al. (p. 570) suggest that the 
cerebellum, which mediates the 
eyeblink response, suppresses in- 
put coming from the inferior 
olive as conditioning occurs, thus 
blocking any association of the 
second conditioning stimulus 
with the same airpuff. 
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SHOW OFF YOUl awrrlm 
Add your Sigmaplot graphs to lab notebooks, reports, slides, 

Use Excel spreadsheets directly inside Sigmaplot to create the presentations and publications. Place your Sigmaplot graphs in 
precise graph you want. Combine Sigmaplot's Regression Wizard other applicationsusing cut and paste, OLE 2, or exaorts to 
and advanced data analysis capabilities with Excel for a more EPS, TIFF,JPEG and other graphic fileformats. 
powerful data analysis solution. 
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shelf for our newly published 
collected works. 



Fragment Analysis Mutation Analysis 

Stop waiting for an affordable automated system. It's here. The ABI PRIS~P310 Genetic Analyzer expands upon 
proven f i r  technology. Yet it's 01111- half the price of our ABI P R I S ~ P ~ ~ ?system And it's so easy to use, you'll save on 

training, labor, and operating costs, too. 


You don't need a dedicated technician. The f i I  PRIS\.l310 is designed so that multiple users, labs, and departments 

can easily share the system. And that makes it even more economical 


Find out how cost-effective automated DUA sequencing can be. Call your local PE Applied Biosystems representati~~e, 

or visit our Web site. 


he ABI Pnlsnl310 system. Affordable t e c h 0 1 0 ~  from pE Applied Biosystems 

the most trusted name in automated DVA sequencing. Europe Lanaes Germany Te 49 (0)6103 708 30'  Fax 49  1016'03 708 310 


Japan Tckvo, Jacan Te (0471 380-8500 Fay 10471 380-8505 

Lat in  America Mexco C t y  Mexco Te 52-5-E5'-7077 Fax 52-5-593-E225 

Un i ted Slates Foster i l l y ,  US Te1 1-800 345-5224 Fax (650) 572-2743 

Austral ia Yebour-e, Auslral~a Te 1 800 033 747 Fax 61 3 9212-8502 


Perkn-Elmer  and ABI Pi1sl.l are regstered t rademarks and ABI P E A p p e d  B a s y s t e m s  PE, and A p p e d  
B o s y s t e m s  are t rademarks o i  i 7 e  Perkn-Elmer  Carparaton PE A p p e d  B a s y s t e m s  products  are 
oe?lelaped an0 produced unoer  the q u a l ? ~  r e q u r e m e n t s  o i  IS0 W O O  

Circle No. 15 on Readers' Service Card 




