


choose GPST=l Genome Priming 
System and complete your 

sequencing project in no time. 
New England Biolabs introduces GPS-1, a fast, i n  vitro Tn7 transposon-based method for generating a 
population of DNA sequencing templates containing primer-binding sites (Transprimer element) at 
randomly interspersed posltlons. Simply supply your DNA of interest (0.08 p g  per 20 p1 reaction mix). 
follow a short protocol, transform into E. coli, miniprep colonies and then sequence. 

Transprimer is inserted randomly into the target DNA: no "hot spots" for insertion 

High efficiency. 1O3-lo5 insertion products recovered per reaction: entire protocol 
takes less than 90 minutes 

Unique rare-cutting restriction enzyme sites within Transprimer facilitate insert mapping 

DNA sequence can be obtained from both strands of target DNA using supplied primers 
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ALSO AVAILABLE: GPS-M Mutagenesis System X7101 10 react~ons 
Custom~ze and Insert a transposable element Into target DNA at random locat~ons 

For further information on GPS-1. v ~ s i t  1 or call 1-800-NEB-LABS 

Faster than primer walking, random subcloning and nested deletion methods 

-1 -Qy -@SSP- nl 00 10 reactions 
III~fwles: p683 (Kanr) and pGPS2 (Camr) Transprimer donor plasmids. TnsABC' Transposase, control 
~ e t ~ ~ d , s e q u e n c i n g  primers for the two  ends of the Transprimer, and buffers 

Transprimer is ~nserted randomly into the target DNA, generating a set of 
insertion products w ~ t h  only one Transprimer per molecule. 
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Adhesion Molecules and C ytokines 
plus antibodies, ELISAs, and 

Primer Pairs"" 

R&D Systems' 700+ 
cvtokine-related reaaents are " 

versatile tools that can be used in many 
applications. All are rigorously tested to enswe 
the highest quality, activity and reproducibility. Cyldc~nes 
and adhesion molecules are usually supplied with BW as a 
carrier protein. Antibodies are tested for many appticabm, including 
Neutralization, Western blot, and ELISA. Many of our antibodies have also 
been shown to perform in immunohistocherrtia$y applications. PCR' Primer Pairs 
are a new addition to our range of reagents.- pair has been carefully testebb 
identify optimum amplification conditions. 

Recombinant Anb-human Anti-human PCR 
ADHESION Human human polyclonal monoclonal Primer 

 rotei in antibody ant~body Pairs 

'PCR is covered by US Patent Nos 4683195 and 4683202 assigned to 
Hoffmann-LaRoche 

Recomb~nant Anti-human Anti-human PCR 
CYTOKINES kluman human polyclonal monoclonal Primer 

protein antibody ant~body Pars 

IFN-y d 

FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES. 
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COVER Molecular data indicate that acoel flatworms are not an order Science of the phylum Platyhelminthes, as previously thought, but are members 
of the earliest divergent Bilateria (hence an early evolutionary branch 
of triploblastic Metazoa). Acoels are characteristic i n  their lack o f  

www.sciencemag.org anatomical features, and few are as attractive as these. as yet unclassi- 
fied, specimens (-6 mm long) found on coral at Ngerdwais, a coastal 
lagoon reef in Palau. [Image: Coral Reef Research Foundation, Palau] 
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[ Annika is part of 
the team developing 
the HiTmp mnge. 
She has o PhD. in 
plont physiology - 

That's just what you get with our pre-packed 

HiTrapm columns. Results. Time after time, giving 

you peace of mind and time to concentrate on 

other important aspects of your work. 

New HiTrap" columns 
for hassle-free purification 

HiTrap frees you from the needless details of many purification 

procedures because we've done all the work Pre-packed columns 

and easy-to-follow instructions ensure fast start-up and method 

optimisation. There are even recommendations for sample 

handling. 

In addition to  applications for His-tagged fusion proteins, mono- 

clonal and polyclonal IgG and DNA-binding proteins, the HiTrap 

range now includes immobilised lectins, immobilised streptavidin 

and media for purification of IgM and IgY 

Solvent delivery can be as simple as a syringe or as sophisticated 

as an AKTAmdesign system. N o  other range offers such a choice of 

application from affinity to  desaiting. 

Give us a call: in Europe +44 (0)1494 544550; in the US 

1-800 526 3593; in japan +8 1 3 533 1 9336 and from the rest of 

the world +44 (0) 1494 544 100. 

O r  visit our web site: www.apbiotech.coml 

- it'll be an eye-opener. 
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QIAGENa tools for maximum transfection efficiencies 

Advanced transfection reagents and ultrapure plasmid DNA 

QIAGEN is the only company offer- 
ing both the latest advances in 
transfection technology and the 
highest purity plasrnid preparations 
for reproducibly high transfection 
efficiencies. 

Lay the foundation for success with 
the proven plasrnid DNA quality 

Build up your transfection results 
with SuperFectTM and EffecteneTM 
Transfection Reagents for outstanding 
efficiencies, high reproducibility, 
and low cytotoxiciiy. 

The QlAGEN combination of plasmid 
purification kits and innovative trans- 

offeied by QIAGEN~, ~ l ~ f i l t e r ,  Each bar the average eficienc~ fection reagents provide the best 
4 replicates of 2 different plasmid preparations each. 

and EndoFreeTM Plasmid Kits. Plasmid: ~CMVP;  ~os t  strain: DHSa'" transfection results possible. 

Let the best tools work for you! Call QIAGEN today at 
800-426-8 157 ext. 230 for your free Transfection Reagent Selector Kit*. 

The Transfection Reagent Selector Kit, cat. no. 30 1399, contains 0.3 ml SuperFect Reagent and 0.3 ml Effectene Reagent. O k r  valid until May 3 1, 1999 while supplies 
last. Offer valid in the following countries: Australia, Canada, France, Germany, Japan, Switzerland, UK, and USA. Offer limited to I free kit per customer. Void where 
prohibited by institutional policy. 

Trademark: QIAGENa, QIAfilterTM, EndoFreeTM, EffecteneTM, SuperFectrM (QIAGEN). DH5aTM (Life Technologies, Inc.) Q 1999 QIAGEN, all rights resewed. 
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mantle mixing was'too weak to destroy 
this small, isolated slab remnant. 

CHAOS IN THE OUTER 
SOLAR SYSTEM 

Previous numerical simulations have 
showed that orbits could be chaotic for 
bodies in the outer solar system, but the 
mechanism for producing chaos was not 
determined and it was also ~ossible that 
the simulated chaos was a nimerical arti- 
fact. Murray and Holman (p. 1877) de- 
rived an analytical solution to the prob- 
lem and showed in numerical simulations 
that chaos in the outer solar system can 
be caused by interactions between the or- 
bits of Jupiter, Saturn, and Uranus or of 
Saturn, Uranus, and Neptune-The simulat- 
ed chaotic zones are very narrow, so there 
is about a 20% chance that the jovian 
planets are currently in a chaotic zone. 

MOLECULAR CHAINS 
Dipolar molecules might be expected to 
align and form chains if dipole-dipole in- 
teractions dominate. However, other 
forces, such as van der Waals forces, 
would favor the formation of more com- 
pact structures. Nauta and Miller (p. 
1895) show that when the strongly dipo- 
lar hydrogen cyanide molecules self-as- 
semble inside cold, superfluid liquid heli- 
um droplets, linear chains of up to  eight 
molecules form. In the gas phase, such 
clusters are known to  form more compact 
cyclical structures. I t  is unlikely that the 
weak interactions with the superfluid heli- 
um "solvent" change the relative stabili- 
ties of the structures significantly. Rather, 
the formation of structures that do not 
represent the global energy minimum is 
attributed to their assembly mechanism, 
which is strongly influenced by the 
dipole-dipole interactions. 

AN ELECTRON HEART 
A bias voltage is generally used to create 
electron currents in devices. Switkes et a1 
(p. 1905; see the Perspective by Altshuler 
and Glazman) abandon this usual method 
of bias-driven electron flow and report on 
a mechanism in which the electrons are 
pumped between two electron reservoirs 
by means of a periodic asymmetric defor- 
mation of an intervening quantum dot. In 
this system, the flow of electrons is not 
quantized but depends on the magnitude 
and frequency of the deformation. 

AN INSULATOR FOR 
GALLIUM ARSENIDE 

Gallium arsenide (GaAs) has several prop- 
erties that make i t  superior for optoelec- 
tronics compared to silicon (Si), including 
higher charge carrier mobilities and a 
wider, direct band gap that allows high- 
temperature operation. However, ~ a ~ s -  
based devices are less commonly used 
than their Si  counterparts because of the 
notorious difficulties in fabricating defect- 
free insulating oxide barriers on GaAs. 
Hong e t  al. (p. 1897) describe the success- 
ful growth by molecular beam epitaxy of 
a thin (- 15 angstroms) gadolinium-based 
oxide on GaAs that has a low density of 
interface states, exhibits low leakage cur- 
rents across the interface, and is stable 
against surface stress. 

LESS ASSEMBLY REQUIRED 
The familiar liquid-crystal displays of lap- 
top computers are often the costliest 
component because of the numerous 
steps associated with their fabrication. 
Vorflusev and Kumar (p. 1903) show that 
some steps could be eliminated by 
preparing liquid-crystal films through 
phase separation in a polymer-liquid- 

crystal mixture induced by ultraviolet illu- 
mination. In particular, the alignment of 
the liquid crystal can be achieved with a 
single substrate, whereas two are usually 
required. In addition, the resulting cells 
switched their display state faster than 
conventional cells and exhibited a grada- 
tion in their optical response. 

FORMING YOUNG 
MINDS 

The formation of appropriate connections 
between neurons in the brain, for exam- 
ple, in the visual cortex, is influenced by a 
blend of nature (molecular specifications 
of neighbors) and nurture (incoming visu- 
al input after birth), but what of the con- 
nections between areas of the brain? 
Paus et al. (p. 1908) present structural 
magnetic resonance imaging data from a 
sample of I I I children, ages 4 to  17, and 
describe age-related changes in interareal 
fiber tracts, which were assessed as in- 
creases in white matter density. Matura- 
tion of the fronto-temporal pathway was 
significantly greater in  the lef t  hemi- 
sphere than in the right, a result consis- 
tent with the maturation of brain areas 
involved in language. 

PEWIDES PATTERN 
FLOWERS 

The pattern of petals in a flower, and 
even the pattern of flowers in a cluster, is 
determined by the development of the 
shoot meristems. In the plant Arabi- 
dopsis, the CLAVATAI gene, which en- 
codes a receptor-like molecule, and the 
CLAVATA3 gene are both expressed dur- 
ing development of the meristem but in 
different layers of cells. Fletcher et al. 
(p. 191 1; see the news story by Barinaga) 
show that the CLAVATA3 gene encodes a 

COMINUED ON PAGE 1815 
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Time in  a Bottle. 

Chances are, your research project is time-sen- 

Expression-Ready Human Genes. ' 
for each of the GeneStormm clones. A l l  th is i s  done 1 

sitive. Cloning and expressing the  human genes so tha t  GeneStormm clones are immediately ready 

you need w i l l  take weeks, and there are no t o  use i n  your project. GeneStormm clones are I 
guarantees. GeneStormm expression- ideal for dozens of research applica- 

ready human clones give you a tions, from screening chemical 

faster, better way. 1 

GeneStormm Clones are 

recombinant human genes 

cloned in to  a state-of- 

the-art mammalian 

expression vector. Each 

vector has practical fea- 

tures including a polyhisti- 

libraries t o  antigen genera- 

tion. And there are hundreds 

o f  GeneStorm" human 

clones available from 

functional groups you 

need like kinases, tran- 

scription factors, and 

receptors, t o  name a few. 

dine sequence for convenient A To learn more about  these 

purif ication and an epitope tag  for indispensable time-saving 

simplified detection. Once cloned, screened research tools, contact Inv i t rogen o r  I 
for orientation, and transfected in to  mammalian visit our continually-updated Genestorm" web site I 
cells, gene expression i s  meticulously verified ( ~ ~ ~ . i n ~ i t r ~ g e n . ~ ~ m / g e n e ~ t ~ r m ) .  
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N a m y  800 113 70 
S d e n  020 795 369 
Stneedand MWO 551 966 
United Kang6om 0800 96 6 1  93 
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Hungary 0 1  280 3728 
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Korea 82 2 569 6902 
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Singapore 65 779 1919 
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+31(0) 594 515 175. 
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I THIS WEEK IN SClENCE 1- 
COWlNMD FROM P*CE 1813 

small protein that may serve as a mes- 
senger between cells, perhaps signaling to 
the CLAVATA? protein found in neigh- 
boring cells. Thus, a peptide signal may be 
critical to  pattern formation of tissues 
derived from the meristem. 

MHC MIMIC 
How similar to a major histocompatibility 
complex (MHC) class I protein does a 
molecule have to be in order to  look like 
one? Sdnchez et al. (p. 1914) analyzed the 
crystal structure of ZAG, a protein that 
stimulates lipolysis in fat cells. Although 
only 30 to 40% identical in sequence, and 
unable to bind the class I light chain P,- 
microglobulin or peptides, ZAG retains 
the same general tertiary structure, down 
to  a pocket available for ligand binding. 
This finding illustrates the versatility of 
the basic structure and raises questions 
about the function and evolution of the 
ancestral protein. 

BECOMING AN 
ANIMAL 

The evolution of animals from proto- 
zoans involved several radical changes, 
including the formation of multicellular 
structures, the shift from radial to bilat- 
eral symmetry, and the development of 
digestive cavities. Ruiz-Trillo et al. (p. 
1919; see the cover and the news story 
by Pennisi) have used molecular analyses 
to clarify the position of certain curious- 
ly primitive worms in this family tree. 
Previously thought t o  be secondarily 
s impl i f ied f la tworms o f  the  Platy- 
helminthes order, worms of the Acoela 
group are now seen to  represent the ear- 
liest step in evolution of bilaterally sym- 
metrical organisms. 

SWITCHING PRION STATES 
The human prion protein, implicated in 
neurodegenerative disorders, is found in a 
nonpathological soluble conformation 
rich in a-helix and in a pathological, fib- 
rillar conformation rich in $ sheet. Jack- 
son et al. (p. 1935) have identified condi- 
tions in vitro that allow soluble human 
prion protein to  switch between an a- 
helix rich conformation and a $ sheet 
rich-conformation. The retention of the 
"pathological" conformation in solution 
may be important in understanding both 
the pathology and the biochemistry of 
this important protein. 

DENDRITE AND 
NEURlTE DYNAMICS 

As a neuron develops, one of its neurites 
elongates to  become the axon, and the 
others become dendrites. Bradke and 
Dotti (p. 1931) found that neurites that 
had growth cones with low levels of as- 
sembled actin were most likely t o  be- 
come axons, and that by locally breaking 
down the actin cytoskeleton in a den- 
drite, could be induced to form an axon. 
Subsequent electrical activity can change 
the morphology and topology of the re- 
maining dendrites. Maletic-Savatic e t  al. 
(p. 1923; see the Perspective by Smith) 
present evidence from two-photon scan- 
ning imaging, which shows that, after 
brief periods of high-frequency synaptic 
stimulation, the dendrites of postsynap- 
tic neurons start to grow new filopodia. 
This sprouting requires stimulation at 
high frequencies and can be antagonized 
by blocking N-methyl-D-aspartate recep- 
tors, which links this response to  activi- 
ty-dependent neuronal development and 
functional plasticity. 

TECHNICAL COMMENT SUMMARIES 

North American 
Carbon Sink 

The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/fulv283/5409/1815a 

5. Fan et al. (Reports, 16 Oct., p. 442) used "atmospheric and oceanic carbon dioxide data 
and models" to estimate "the spatial distribution of terrestrial carbon dioxide uptake." 
They concluded that North America "is the best constrained continent," with a large 

' "carbon sink." 
E. A. Holland and 5. Brown comment that "direct estimates of forest C uptake" sug- 

gest that the report may have overestimated the magnitude of the sink. C. 5. Potter and 
5. A. Klooster also studied the question using "newly derived terrestrial C fluxes" pre- 
dicted from "forward modeling" simulations and arrived at "merely a transient C sink 
pattern in North America." 

Fan et al. respond with an "intercomparison" between recent studies of C uptake. 
They state that, unlike their report, the comments "estimate terrestrial C uptake by in- 
voking specific causes. The difference between [the various] estimates is the subject of 
intense research and may be resolved by a growing network of atmospheric and eco- 
logical observations." 

: R e o w d m a c r o s r o g r a p h a n d ~  - p u  data and create cmhmksd rsports u 
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Announcing chamdex.com 

The Faster, Easier Way to Purchase 

Biological and Chemical Reagents. 

Spend less time searching for reagents and more time 
pursuing your research. When you purchase your 
reagents through chemdex.com, you get: 

The world's largest source of biological and chemical 
reagents for life science research 

Ordering with the click-of a mouse-in a secure 
environment 

The suppliers you know-and trust 

A powerful, precision search engine to quickly 
find what you need 

Purchase your reagents faster. Easier. ONLINE. 
At www.chemdex.com. 

Search less. 
Discover more. 
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RBetter Results 

Finally, a transfection reagent that makes you smile, every time! 
Introducing 

GenePORTERTM Transfection ~eagent' 

j e 60% 

0 - 
OAK-21 CV-1 HeLo 53 NIH 3T3 Jurkat 

Cell Type 
The &Gal encoding plasmid was delivered into cells using GenePORTER and 
competitor's transfection reagents. Each manufacturers protocol was followed. p-Gal 
expression was measured 48 hours after transfection by a colorimetric assay. 

TranSfected TLpes' ; ?,"o","dz,"Izt b a r  transfstion results following our 

HeLa S3 BHK-21 protocol. kit purchase price will be refunded or double-the-kit 

CHO-K1 price will be applied to your GTS. Inc. account toward future 
purchases. Offer valid in USA only and ends 313 1/99. Guarantee Jurkat is limited to cell types in this ad. The purchased GencPORTER 

NIH 3T3 cos-1 reagent must be returned using the GTS. Inc. return policy. This 
816-Fo cos-7 offer is limited to one TZOlW7 or TZ01015 kit per customer. 
PC-1 2 

GenePORTERTM reagent, which incorporates direct hydrophilic 
conjugation (DHC) technology', is the latest innovation from 
the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene 
Therapy Systems are so confident as to the performance of our 
product, we stand behind it with a double-your-satisfaction guaranteet 
on cell types listed. In a variety of cell lines, GenePORTER reagent 
consistently delivers higher levels of transfection than any other 
commercially available product. Without compromising transfection 
efficiency, this robust reagent performs in a wide range of conditions, 
including different ratios of plasmid and reagent. GenePORTER 
reagent is easy to use and does not require enhancers or special 
handling of cells, saving time, cost, and reagents. Order 
GenePORTER reagent today. The results will make you smile. 

GenePORTER" 75 reactions T201007 
Ransfection 150 reactions T201015 

Reagent 750 reactions T201075 

To Order: 888-428-0558 
Fax: 61 9-587- 1499 
10190 Telesls Court 
San Dlego, CA 92121, USA 
For the complete product list 'm check out the GTS Website @ 
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The New 
Mini-Prep 24 
for Automated Masrnid Mini-Preps 

The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for 
instrument designed for purification of plasmid automated fluorescent and 
DNA directly from bacterial culture. manual sequencing. 

The instrument uses a revolutionary r Easy Operation - begin prep 
new method of nucleic acid purificat- with direct loading of bacteria 
ion based on modified agarose gel culture - no centrifugation step 
electrophoresis and subsequent 
recovery by electroelution. saves you time. 

The process utilizes premanufact- Consistent Results - u p  to 
ured sample cassettes which allow 6 pg of plasmid per ml. 
for direct loading of up to 2 ml 4 1 Fast - u p  to 24 preps per hour, 
of culture. saving you time. 

Call now to learn how the New and Quality - time and time again. 
Improved Mini-Prep 24 can provide you 
with great, high-quality DNA ... while saving 
you a lot of time. M~UII& 

R E S E A R C H  
1-800-466-7949 
11339 SorrentoValley Rd Sun Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753 

www.rnacconnell.com 
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iith GeneArnp 
10X PCR Gold Buffc 

More robust amplification 

Reduced optimization 
Improves low copy detection 

5%' ' -XmpItTaq Go18 DNA Polymerase. 
This new version of ArnphTaq@ DNA 

. 

'.B&mixase provides the specifiQty of Hot Start 
~ ~ ~ ~ t d t h e ~ s t e p a . I n m ~ c a s e s ,  
you mu dyte AmpliTq Gdd- 

--gotine- ~ i n e a i 8 t 3 n p P C R a m p ~ g ~ b  
Wit13922t- 
. Y & X ~  h d  Amp]ltaq Gold DNA pa~ymerase 

eaves.tirnertnd~TRithdb.amtltiCaltplewh 
*-aut rates, inyrro~ed +*, a d  andeasier 
Ix&+siq. 

Z t ~ g i v e s y a u ~ ~ E M Z ~ .  

6 ~ s . l l p ~ ~ * ~ ~ * ~  Because AmphTaq Gold aqme remains inactme 
b 

h pwdc DM #& R-562 
a ~t~~l-rn P+ uutit heated conditiw tbat lead to p&w- 

I CLd"+*oer 
- 

?' Ampliig W D M  P&mwe 
climer formation and mi9,- am eliminated. 

~ ~ ~ ~ 1 ~ c e n d n g s r n '  
W&i% 
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And of course, you have the continued 
assurance of kaowing that AmpliTq Gold DNA 
Polymm is backed by PE Biosystems' exclu- 
sive PCR Performance Guarantee. 

So b v e r  AmpliTaq Gold DNA Polymerctse, 
and~er~-perfonaaaceF'CR. Torequmt 
information, call 1.800.345.5224. on the Internet, 
visit our home page at www.amplitaqpld.com, 
or e-mail pebd&wh-ehner.com 
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edicts human drug metabolism? 
A or B 

,$ryopresenred Human Hepatocytes 

Rat 

. t . .+ '3 

_A- 

t 
$ , '  IVT OFFERS THE FOLLOWING PRODUCTS AND SERVICES: 

%-'fl,- - 
Products (human and animal-derived): -9: \ - 

Cryopreserved hepatocytes Rated hepatocytes Microsomes & S9 
Contract Research Services (in vitro): 

I N  N I T R O  
~ s ~ ~ ; , & W U ; " , L ~ G I , J % ~ ~ .  

Human metabolite generation & identification Drug-drug interaction f A-'a 
1450 South Rolting Road , 

i .  

CYP450 identification CYP450 induction/inhibition r , +  . 
Intestinal absorption (Caco-2) Skin absorption Tolricology Baltimore, Maryland 21227 - . -* - 

G .  . &' 
Bioanalytical s e ~ c e s  (HPLC, LC/MS/MS) Phqnei; 430-455- 124$. . . :- +L: 
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Cryopreserved Human Hepatocytes 
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For Tec llu,rlldti~~l. 
US & Canada (800) 052-5663 ~ 

All other locations ~ 
r025 ext. 750 

I Neural Progenitors Astrocytes 

Neural Progenitor Features: 
11,200,000 Frozen Cells Per Amp 
Serum Free Media, Growth/Differentiation Factors, 
Plating Reagents 
kxpress i3 Tubulin IU and GFAP 
Differentiate into Neurons and Glia 
Test Negative for HIV-1, Hepatitis B & C (via PCR ), 
Mycoplasma, Bacteria, Yeast and Fungi 
Quality Control Tested as a System of Cells and Medium 
duarkteed Performance 

Applica fions: 
Gene Transfer 

Transplantation Studies 
Pharmacological Manipulations 
Brain Disease and Injury 
studies 
Central Nervous System 
Physiology 

Astrocyte Features: 
I into Neuronsand GIia 500,000 Frozen Cells Per Amp 

Low Serum Media 

(800) 341 
4X: (301) I - I uua 
I * ~s@bio~.~~~t taker .con 

Internet: 
owhittaker.com, or 

onetics.ca-- 

Available Proliferating in 
T-flasks or in Preseeded Plates 

1 Stain Positive for GFAP 
:- , ,... 
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Take Control o f  Expression! 

_ )u can have precise, reliable and controlled mammalian gene express 
with the Complete Controlm inducible mammalian expres n  system^:, 
advanced ecdysone-inducible system combines innovative It- % 

Now 

vector design with the tightest control available to give 

find in other systems. 

lines 

Induction as hi 
1,700-fold 

Specific and precis 

[ p Check out our web site at 8 ,a 
r' 

www.stratagene.com for all 04 t, 
details on how you can t 
your experiments today! 

INTERNET 
eMAIL. techservic 
WEBSITE: wwwstrata 
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lntroducincl Carl Zeiss Vision 

The New Force In 
lmaging For Microscopy. 

Come to Zeiss for a total 
solution to your imaging needs. 
The best microscopes with the 
best optics, the highest resolu- 
tion cameras, and now the best 
imaging software. 

The new AxioVision 
modular image acquisition and 
archiving system represents a 
new level of flexibility for digital 
microscopy. Two modes are 
available: the application mode 
for routine, and the expert mode 
for research. AxioVision is 
suitable for all biological and 

materials applications. The 
system provides fully integrated 
control of the microscope and 
camera; efficient image 
enhancement; archiving of 
image, text, measuring data 
and all microscope parameters; 
and automatic report 
generation. 

We also have specific 
programs for 3D deconvolution, 
confocal microscopy, materials 
analysis, and the KS Elispot for 
the automatic evaluation of 
T-lymphocyte immunoassays. 

cad Zeim, Inc 
Microscopy and Imaging Systems k~ 914-@1-7446 
One Zeiss Drive micmwis4.m 
T h w n d ,  NY 10594 w & W  

-bA$*- 

The Carl Zeiss Vision series 
covers the full range of count- 
ing, sizing, statistical evaluation, 
and image enhancement tools 
for all research and industrial 
applications. 

For a free evaluation of your 
imaging needs, contact your 
Zeiss representative. 

Call 800.233.2343 today. 

Carl Zeiss Vision 
total 
solutions 

.for 
imag~ng 



ct your local re[ entathe for more information, or Wi us on the 
and get a free lab timB1-I 



Fast, and accurate fragment assembtq wow, Sequencher - the top software tool for DNA 
sequencing - can be used with whatever is on your 
desktop, WindowsNT, Wmdows95/98 or Macintosh. 
And you get the same high quality engineering and 
topof-the-industry support you expect from 
Gene Codes Corporation. 

r t known for its power and speed when handling 
shotgun and directed sequencing projects, Sequencher 
goes beyond simple fragment assembly and contig 
editing. It's the "complete software solutionn that's 
become the industry standard - for major automated 
sequencing centers around the world,as well as for 
small labs doing short, manual sequen~ing.~th 
Sequencher, your lab will increase productivity, reduce 

- analysis time, and maximize the integrity and quality of 

Heterozqgote identipcation - - 

I Vector and Transposon screening '- 

a Translations, reshiction analqsis and I OAF deti?ction 

I Scripting for simplifqing repetitive tashs -, - 

I EompatiY litq with over a dozen - 

sequence formats -- . - 

Exceptional interface to ABI, ALF, 11-[OR - ' 
your data. I Visha, Bechman and other auto-sequencers 
see for yourself. Call for our demo program or visit our 
website and see what your colleagues have said about 
oursoftwax. 

I and a Scientist-friendlq interface Mat maCes it 
all easy to use! - - 

-- 

Gene Csdes Corporat ion - q, 640 Avis D1; Ste 300, Ann Arbot; MI 48108 
, w 734.769.7249 or 800.497.4939 fax 734.769.7074 ' E N E  

L O D E =  
I Circle NO. 40 m Card - 
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Some see DNA 
as a commodity. 

We prefer a more 
visionary approach I 

Call us idealistic, but we think your next Of course, selection is important, too. discuss your DNA requirements. For a really 
custom oligo should be a thing of beauty. So if your taste in oligos goes beyond plain transcendental experience, let us handle your 

Here's how we see it. Whether you need vanilla primers, you'll be happy to know that next order. - 

a couple of probes or primers, or a couple of our "standard flavors" include 6-FAM, HEX, DNA micrographs are courtesy of Michael W 
thousand, you'll want impeccable quality and TET, biotin, phosphorylation, fluorescein, Davidson, director of the Optical Microscopy 

assured perfor- amine labeling, Texas red and rhodamine. Division of the National High Magnetic Field Lab- 
mance. That's And if you're looking for S-oligos, 96-well oratory, a joint venture of The Florida State Uni- 
why every plates, or even whole genes, look no further. versitv. the University of Florida, and Los Alamos 

Genosys oligo 24- hour shipment? Routine for standard NafionalLaboraro~ 
comes with its primers. Easy e-mail, web or fax ordering? Circle No. 42 on Readen' Sewice Card 

own certificate of Quality Assurance that Whichever you prefer. Knowledgeable, friendly 
includes a digitized PAGE analysis, quantitat- tech support? Included free with every oligo. 
ed yield, melting temperature and MW. Want to share the vision? Call today to G E N O $ Y s  

Genosys Biotechnologies, Inc., The Woodlands, Texas, Phone: (281) 363-3693, E-Mail: info@genosys.com 
Cambridge, U.K., Phone: ( 4 4 )  (0)1223 839000. E-Mail: genosys@genosys.co.uk 

Hokkaido, Japan, Phone: 81 133 73 5005, E-Mail: genosysQgenosys.co.jp 
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Deprotected, Desalted 

Adjusted Concentration 
Universal CPG . - 

(3 ' end secured) 
5 O D  min. 

$0.60 to $1.001 base 
, upon volume 
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3urm N 3 Mini Vertica 
'lectropnores~s ~iy!!~ern is So Easy to Use 
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I 
E X P R E S S I O N  P R O F I L I N G  

Panoramam 
Gene Arrays  

V i  e w o f  Expression Prof i l ing 

Monitor the expression of hundreds t o  thousands of genes simultaneously 

Gene targets arranged in duplicate on nylon hybridization membranes 

Rapid analysis of differential gene expression 

Uses standard molecular biology techniques and equipment 

E. coli ORFmersTM 
PCR* primers designed to amplify all E. coli 

ORFs. 4,290 primer pairs-representing each 
coding sequence4vailable in tubes or 96-well 

plates. 

PanoramaTM E.coli Gene Arrays 
4,290 PCR-amplified open reading frames 

representing all E. coli protein coding 
se&ences, arrayed in duplicate on nylon 

hybridization membranes. 

**B. subtilis ORFmersTM 
PCR primers designed to amplify all 0. subtilis 
ORFs. 4,100 primer pairs-representing each 

coding sequence-available in tubes or 96-well 
plates. 

Genosys Biotechnologies, Inc. The Woodlands, Texas, Toll Free Phone: 877-260-0763 or (281) 363-3693, E-Mail: info@genosys.com 
Nihon Genosys Biotechnologies, Inc., Hokkaido, Japan, Phone: 81 133 73 5005, E-Mail: genosys@genosys.co.jp 

Genosys Biotechnologies (Europe) Ltd., Cambridge, U.K., Phone: (+44) (0)1223 839000, E-Mail: genosys@genosys.co.uk 
Freephone (U.K.): 0800 269016 Freephone (France): 0800 90 29 67 Freephone (Germany): 0130 82 45 82 

www.genosys.com 
*The PCR process is covered by U.S. patents owned by Hoffman-LaRoche, Inc. 

**Graphic reprinted by permission from Nature (230:252) 01997 Macmillan Magazines Ltd. 

Circle No. 41 on Readers' Service Card 



Did the universe have a beginning? - 

Is the universe desighed? 
i _ 

Aiai' + e we a lo~e? - + .. . =  . . 
. . a *  * 

In -this conferences eminent astronomers, cosmologists, 
phi16sophers, and religious scholars w - i ~  review resent devel- 
opments in astrol?cjmy $nd theoretical C O S ~ O ~ Q ~ ~  and discuss * 7 

their significance far celi$ious perspectives on the cosmos. - 

a - % ,  
* - * *  . 
. - cbsmic Questipns is made <ossibleeby support from the lohn.Ternpleton *. 

Foundation, the ~mithso'ni in InsfitWion, the North A q a n  
* ~antessoki  Teachers ~ i i o ~ i a t l o n ,  I r2 Scikhce d'spirt~a~zme:%@di- . $- 

vidual donprs. as . - a  1 _ _  
. @  

*. 
7 

s 1  
. I "  - .  

' . ~osrr i ic  Q ions niill feaiure more than 25 ipeaken: 
Here is a partial listing: . 4 

L Steven ~ e i n  berg,' ~ b b e l  -~au;eate: university * f iegas-~ust in  
- I &en Gingerich, fdarvard-4mithsonian Center fo r  Astrophysics 

1 .  

I. Joel Primack, University o f  California-~anta Cruz 
I ~ocky' ~ o l b ,  ~ i r m i  National ~aborator-y 

* .  

I Jill Tarter, The SET1 Institute 

! ~ o h n  Polki~ghorne, Presiaenf Emeritus, Queens Collegk,-Cambridge 

Where National  use;^ 
For mote information an, 
Web Site at: www.aaas.org 
)r call (202)326-6733 
Cormii. ~uest ions ~ u t - < a t e -  
(credit card Only): (2( 6-7( 



Are your cycle sequencing results leaving you in doubt? Above: Elimination of bands across all four lanes 
(BAFLs) in plasmid template. 

Strong stops, background Sequence causing problems? ~ i g .  a) Using the Thermo Sequenase Radidabelled 
Terminator Cycle Sequencing Kit. 

Fig. b) Compared to standard ZSSdATP cycle 
Thermo Sequenase Radiolabelled Terminator Cycle Sequencing Kit sequencing where a strong BAR is observed. 

The combination of USBB Thermo Sequenase 1 

Terminator Cycle Sequencing Kit with 
Amersham Pharmacia Biotech's radiolabelled 
terminators will give you sequencing results 
beyond a shadow of a doubt. 

Theno Sequenase - gives excellent perfor- 
mance at cycle sequencing temperatures. 
Helps eliminate secondary structure artifacts. 

Eliminate stops and BAFLs. 
(Bands Across all Four Lanes) 
Read the first base after the primer. 
Crisp, clean sequence. 
Detect heterozygotes and mutants 
more easily. 
Sequencing directly from bacterial 
colonies is possible. 

33P-labelled terminators - yield detection No other combination for manual cycle 
of only truly terminated sequencing fragments. sequencing gives more information per 
False terminations are not visible because gel - long reads, accurate sequence. 
these fragments are not labeled. Doubt-free results. 

01999 usb corporalan Sequenase and Thermo Sequenase are trademarks of Amersham Pharmaca Blotech Limted or ~ t s  subsidiaries 

Circle No. 24 on Readers' Service Card 

To order within the United States contact 
USB directly at 1-800-321-9322 or e-mail 
us at customerserv@usbweb.com. 
For your authorized USB distributor outside 
the United States, please contact your 
local Amersham Pharmacia Biotech office. 

USB Corporation, 261 11 Miles Road 
Cleveland, OH 4412 
800-321 -9322 
www.usbweb.com 

Rediscover the chemistry 



Of course it leaves you speechless. It's designed for 

thinkers. 

visual w o r k b h s  o f ~  the uttirnate 

in  graph^^ perfmance on Win- 

NT? M n g o w  InteptedVlswl 1 
Computing (WC) architecture with the 
&baitn graphics chiisettkse M m g h  

-- 
machines move graphics data sbc times Fdster than 
other AGP 2X-based workstatiom'--a massive 3.2GB per second 

PIIE,I/O baRdwidth isupto 12tirnesgreaterthanatherPCworkstabons. W 

So you can now get the 3D and d'k@ media performance Silicon Graphics 320 Visual m a t i o n  
you expect from Silicon Graphics-for about the price of a mere clone. o~ilicM1 mics integrated vwal computing damre 
The Silicon Graphics 320" workstation starts at just $3,395. Or choose with CoboIt graphics hrpset - the S i l i  Graphics 540" workstation! Starting at Supports up to ONO InteP Pentiurn' ll .processo~s (up to 450MHz) 

$5,995 and supporting up to four Intel' Pentiurn@ II Intguted 1 01 1 00 Ethernet, IEEE- 1 394P USB and prof.wonol video 110 
* U b  ATA or optiml U b 2  SCSl driwr up to 28GB totol c w  

Mpm~rs , i t ' s t hemos t sca l ab l eCndanNI  . marwmhnNr WMOn4,0 

worktation around. But enough words. After all, .Add the SUpeNide" 17.3" Silicon Graphics 1600SW 
~e!!fl!!m"l[ a picture is worth x, much more. dgtd pat pone1 monitor (shown) fir onfy $2,495 

To get information, find a local reseller or to order; call I 888 SGI-63 I  5 or visit us at WWW.S~~ .CO~ /~O/V~SU~ I  

Circle No. 25 on Readers' Service Card 




