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Neptune weighs in on 
the Kuiper belt 

The Kuiper belt is a broad disk 
of kilometer-size or smaller ob- 
jects beyond Neptune. The belt 
is assumed to contain debris 
ejected from the early solar sys- 
tem by the giant gaseous planets 
and is also considered to be a 
source of short-oeriod comets. 
Although there have been many 
recent  observations of some 
Kuiper belt objects, there are 
onlv estimates of the number of 
objects and the total mass of the 
belt. Ward and Hahn (p. 2104; 
see the commentan by Morbl- 
 dell^, p. 207 1) developed a sp~ral 
dens~tv wave   nod el 111 rvh~ch 
the i n k a c t i o n  of the K u i ~ e r  
belt with Neptune is used to 
account for the small eccentrici- 
ty of Neptune.  By using this 
model to fit Neptune's eccentric- 
ity, they estimate the Inass of 
t he  Kuiper belt: about  one  
Earth's mass worth of debr~s that 
extends to about 75 astrono~n~- 
cal units. 

Perovskite to the core 
Magnesium (Mg)- and iron (Fe)- 
rich perovskite is considered to 
be a major component of the 
lower mantle, yet previous high- 
pressure and high-temperature 
experiments suggested that the 
mineral deco~nposed into its 
colnponent oxides, big- and Fe- 
rich oxide and silica, SiOz Such 
decomposition \vould alter the 
rheology (flow characteristics) 
of the lower rnantle and require 
changes to any model of the 
composition of the lower man- 
tle. Serghiou e t  nl. (p.  2093) 
conducted three different es -  
peri~nents at 75 to 100 gigapas- 
cals and 3000 Kelvin to try to 
observe this decomposition. 
They concludeil that perovskite 
renlains as a single stable phase 
to the pressure and temperature 
limits of their experiments and 
does not decolnpose. Thus, mod- 

Coupling G proteins to Rho 

A mechanism for signaling Fietween receptor-coupled heterotrirner- 
ic guanine nucleotide binding protein (G protein) and the snlall or 
monomeric guanine nucleotide-b~nding protein Rho has been 
established (see the commentaq by Hall, p. 2074). Hart et al. (p. 
21 12) and Kozasa et al. (p. 2109) show that Rho participates in sig- 

by th; 4 subunits of the G I ?  
subfamily of G proteins. 
Such signals influence vari- 
ous cell functions fro111 trans- 
formation and development 
t o  cell death.  Activated 
G a i j  was found to  bind 
directly and stimulate a gua- 
nine nucleotide exchange 

u 

fact01 fcol Rho kno\vn as 
p l  15RhoGEF (an activator 

of Rho). The p l  l5RhoGEF 
plotell1 ~nteracted rv1t11 G a  

Pw i Effect 

proteins through a domain with similarity to an analogous region in 
RGS proteins (regulators of G protein signaling). Furthermore, 
p l  15RhoGEF showed specific guanosine triphosphatase-activating 
st imulat ion for G a l z  and G a i 3 .  T h e  results indicate t ha t  
~155RlloGEF directly couples G proteins to Rho and that other 
proteins with RGS ddmaini mightAalso serve as effectors in G pro- 
tein signaling pathways. 

els of the composltlon and rhe- basalt" was d e l ~ b e ~ a t e l )  p ~ o -  
olog) of the lowel mantle can duced f o ~  use as tools and that 
assume tha t  pe lo t  s k ~ t e  1s a the product~on of ssnthet~c ba- 
major c o n ~ o n e n t  salt reyu~red the lnnot atlve ssn 

erg) of the metallurg~cal and 
cellnalc ~ndustr~es of that tune 

From silt to stone 
Thousands of years ago, the  
blesopotamians lived 111 the  
desert between the Tigris a l ~ d  
Euphrates rivers with few natur- 
al resources to draw upon. Stone 
et al. (p. 2091) conducted a sur- 
face survey of the early second 
millennium B.C. site of Mash- 
ka11-shapir (about 80 kilometers 
south of Baghdad) and found 
fragments and slabs of basalt. 
Through petrographic analysis 
and petrologic modeling, they 
determined that the basalt was 
synthetically produceil by the 
Mesopotamians rather t h a n  
being transported from any vol- 
canic source region. a l e  a~~thors 
hypothesize that the "synthetic 

From 2D to 30 
Three-dimensional microscopic 
objects have been fcormed from 
two-dimensional patterm thrco~~gh 
a combination of soft lithogra- 
phy and elect roc he mist^^. Jack- 
man et d. (p. 2089; see the cover) 
transfer microcontact-printed 
patterns to glass cylinders and 
then electroplate metals onto 
the pattern. After etching axvay 
the glass substrate, the remain- 
ing metal structur6 can be fils- 
ther manipulated. In one case, a 
struct~rre is pulled apart to form 
a wire cube, and in another, two 
substrates are used to produce 
linked rings. 

vr.~~~w.sciencemag.org SCIENCE VOL. 280 16 JUNE 1998 

Molecule or metal? 
Small clusters of metal atoms, as 
they increase in size, should 
exhibit a transition from behav- 
i r g  like large molecules t o  
exhibiting metallic behavior. 
Chen et al. (p. 2098) ohserved 
this in electrochemical studies 
of well-defined gold clusters ( 1.1 
to 1.9 nanometers in diameter) 
protected with organic mono- 
layers. Small clusters showed 
redox behavior and a large cen- 
tral energy gap, \\hereas larger 
clusters showed metallic double- 
laver capacitance and Coulomb 
staircase responses. 

Flexing polymers 
Electrostrictive lnaterials exhib- 
it strain (change their size) in 
an applied electric field; exam- 
ples include piezoelectric crys- 
tals. For actuator applications, 
large strains (several percent) 
and high-energy density to pro- 
duce large forces are desirable. 
Zha~lg e t  nl. (p. 2 10 1) show that 
electron irradiation dramatical- 
lv llnDroves the electrostr~ct~ve , . 
response of the  ferroelectric 
copolymer, poly(viny1idene flu- 
oride-trifluoroethvle~~e). They 
suggest that irradiatioll break's 
up the  ferroelectric domains 
and converts the material into a 
relaxor ferroelectric. 

Shock patterns 
Large-scale atomistic simula- 
tions of complex deformations 
of materials have only recently 
become possible wit11 the avail- 
ability of massively parallel super- 
computers. Such deformation 
processes are also difficult to 
track experimentally in  real 
time, and therefore simulations 
are particularly important. Ho- 
lian and Lomdahl (p. 2085) sim- 
ulate the progression of shock 

(Cont int ied  o n  page 2023) 
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waves through crystal cells com- 
prising several million atoms. 
They show that sta~king fault 
patterns that evolve are not a 
function of the size of the mod- 
eling cell and that introducing 
an artificial extended defect 
lowers the energy barrier for the 
formation of faults. 

Bug ice 
Antarctica contains several per- 
manentlv ice-covered lakes in 
its dry valleys. Priscu et al. (p. 
2095) describe a microbial 
ecosystem living within the 
ice cover of these lakes. The 
microbes survive in water in- 
clusions within the ice. Food for 
the ecosystem is provided when 
sediments, including organic 
matter, blow onto the ice and 
slowly sink through it as the ice 
ablates at the surface. In a com- 
mentary, Psenner and Sattler 
(P. 2073) provide comparisons 
with environments in other 
often frozen lakes. 

Bacteria versus insects 
Toxins are part of the battle 
between host and pathogen but 
can also be put to use to control 
agricultural pests. Bowen et al. 
(p. 2129; see the news story by 
Strauss, p. 2050) identified a 
bacterial toxin that may be use- 
ful in engineering pest-resistant 
plants. The toxin is synthesized 
by a bacterium, which is carried 
into the insect by its mutualistic 
nematode. The released bacte- 
ria then synthesize the deadly 
toxin, whereupon the host 
insect glows with biolumines- 
cence emitted by the bacteria. 
The nematode then feasts on 
both bacteria and insect car- 
casses. The potent toxin is 
encoded by a group of related 
gene complexes. 

Protection by folic acid 
The risk that babies might devel- 

Bacterial virulence 
in the gut 

Certain gut bacteria can cause 
serious drarrhea. Bieber et al. (p. 
2114; see the news story by 
Weidenbach, p. 2048) examine 
the role of vrotrusions from 
the surface of disease-causing 
Escherichia coli-the pili-in 
virulence. The presenie of pili 
helps the bug to bind to the gut 
wall, which leads to changes in 
the gut cell that interfere with 
absorvtion and so causes diar- 
rhea.-~urthermore, bugs that 
have pili that were not capable 
of promoting bacterial motility 
were also less virulent. These 
results suggest that adherence of 
the bacteria and their subse- 
quent dispersal in the gut are 
both factors in increasing the 
severity of symptoms. 

op with neural tube udefects is 
greatly diminished when the 
mother has sufficient folic acid 
intake. Fleming and Copp (p. 
2107), using mice carrying cer- 
tain mutations that promote 
neural tube defects, have ana- 
lyzed the protective effects of 
added folic acid. The results 
indicate that the supplementary 
folic acid corrects a metabolic 
defect in pyrimidine biosynthe- 
sis but that methionine has an 
exacerbating effect. 

Connecting brain 
to brawn 

Wiring up the nervous system 
in early embryogenesis involves 
axons extending into unknown 
territory, and at least in some 
cases following guidance cues 
that lead them only to the gen- 
eral area of their final connec- 
tion. Shishido et al. (p. 21 18) 
analyze some of the mechanisms 
that take over as the final details 

of correct connection are re- 
solved. Analyzing neuromuscu- 
lar junctions in Drosophh, they 
find that a transmembrane pro- 
tein encoded by the gene cclpri- 
cious helps define exactly which 
muscle is innervated by a par- 
ticular neuron. 

Forgetting after a day 
Long-term potentiation (LTP) 
is an increase in the strength of 
synaptic transmission between 
neurons. In the rat, one of the 
critical functions of the brain 
region known as the hippo- 
campus is to encode its spatial 
environment. Kentros et al. (p. 
2 12 1)  provide another piece 
to support the chain of reason- 
ing that LTP, in this case the 
type that depends upon trans- 
mission via N-methyl-D-aspar- 
tate (NMDA) receptors, is the 
cellular correlate of learning, in 
this case spatial learning. By 
using pharmacologic blockade 

of NMDA receptors, these 
authors demonstrate that this 
mode of synaptic transmission is 
necessary for long-term (24- 
hour) retention of a newly 
learned environment but not 
for short-term retention (1.5 
hours) or for navigating in an 
old and familiar environment. 

Edge of the abyss 
What factors cause the extinc- 
tion of populations of large car- 
nivores held in small, some- 
times fragmented, reserves? 
Population size, perhaps, or the 
density of the species? A large 
survey by Woodroffe and Gins- 
berg (p. 2126) shows that 
achieving high numbers is cer- 
tamly a factor, but not a strong 
one. The critical issue is range 
size. Those svecies that ranee - 
most widely-such as bears, 
wolves, and.wild dogs-are at 
meatest risk of local extinction. " 
The simvle emlanation for this 
is that they a& more often ex- 
posed to edges of reserves and, 
thereby, to the biggest threat to 
their existence-conflict with 
human activity. 

Technical Comment Summaries 

Dating Rock Surfaces 
Publications in Sciace p. I. Dom et al., Science 231,830 (1986)l 
and elsewhere originally suggested that radiocarbon ages could be 
obtained from organic matter trapped in a rock surface layer and 
that these ages could be used to infer the age that a rock surface was 
exposed. This approach has been most often used to Infer the ages 
of archaeological samples and geomorphic features, such as petro- 
glyphs and lake shorelines. 

W. Beck et al. (p. 2132) comment that many of the radiocarbon 
samples that have been dated in their laboratories contain a mix- 
ture of carbon sources, rendering the radiocarbon ages ambiguous. 
They also comment that they were unable to extract similar carbon 
sources from their field samples. In response, Dom (p. 2135) points 
out that the presence of mixtures of carbon sources with different 
ages in rock surface layers has been previously noted and occurs 
naturally (see the news story by Malakoff, p. 2041). 

The full text of these comments and figures can also be seen at 
www.sciencernag.org/cg~lconten~full/280/5372/2132 

www.sciencemag.org SCIENCE VOL. 280 26 JUNE 1998 2023 
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- SeqManTM II Sequence Assembly Software 
When you're leading edge, you can't afford mistake&, 
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Mini-Prep 24 w 
for Automated Plasmid Mini-Preps 

The Mini-Prep 24 is a fully automated bench-top 
instrument designed for purification of plasmid 
DNA directly from bacterial culture. 

The instrument uses a revolutionary 
new method of nucleic acid purificat- 
ion based on modified agarose gel 
electrophoresis and subsequent 
recovery by electroelution. 

The process utilizes premanufact-, 
ured sample cassettes which all0 
for direct loading of up to 2 ml 4 
of culture. 

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

High Purity - sufficient for 
automated fluorescent and 
manual sequencing. 
Easy Operation - begin prep 
with direct loading of bacteria 
culture - no centrifugation step 
saves you time. 
Consistent Results - up to 
6 pg of plasrnid per ml. 
Fast - up to 24 preps per hour, 
saving you time. 
Quality - time and time again. 

M&UJJ& 
R E S E A R C H  

1-800-466-7949 
11339 SorrentoValley Rd San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753 

www.macconnel1.com 
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ALZET' Osmotic Pumps. 
We deliver to even the m&t remote locations. 

Whatever your agent's final destination, we can get it there. 

All day and all night, for up to 4 weeks. 

1 Regardless of whether your drug or agent delivery is subcutaneour 

or intraperitoneal, ALZET osmotic pumps provide you with 

r y  systemi in the indusq. 

Q- - 
UNSURPASSED DELIVERY CHOICES.  

For more than 20 years, ALZE?' osmotic pumps have given 

researchers extensive delivery options. Toclay you can choose 

)m ten remarkably reliable, self-powerecl puni l~s wit  11 

many rate and duration options for your continuous 

chemical deliveries. In fact, more than 5,200 I~ul,lisl~ccl 

references atte5t to  the aucce55 of out osmoric I l i t n l > r  HI 

a variety of research areas. To l e a r n  mot.(. ;~l,out a tlcllvc.t.y \y\tc.rn 

that goes where you need i t ,  visit www.al;ra.com/alzc~i/t.c~noic o r  call 
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Now you can order life' 
science product literature 
FREE from h e  world's 
lading suppliers using 
SCIENCE'S new on-line 
Literature Library. 
you're looking h r  the latest 
catal&pmhlct brochures, 
or technical applicatiori 
sheets, you'll find &.a 
on-line here. And best bfb 
all, you can request: id& '? 
mation directly frbm the' 
suppliers by using the 
Literature Library's e-mail 
order form, 

d I 
www.scieircemeg.org 
-on-IYEerke$lace, 
then cHdc on  re Library. 
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CHOOSE YOUR POLYMERASE 
TOPO" Cloning can be used to clone PCR products amplipedfrom Taq, proofreading polymerases, or long polymerase 
mixtures. Choose your polymerase, then choose a TOPO" Cloning Kitfor 5-minute, high-eficiency cloning. 

Fast TA Cloning@ 
The TOPO" TA Cloningm Kit is the fastest kit for cloning Taq-amplified PCR products. 
The pCRm2.1-TOP0 vector contains 3'-T overhangs and is activated with topoisomerase so 
you can Ligate PCR products i n  just 5 minutes and get up to  95% recombinants! 

Efficient Long PCR Cloning 
The TOPO" XL PCR Cloning Kit is the first kit specifically designed for efficient cloning 
of Long (3-10 kb) PCR products. The pCR@-XL-TOP0 vector and novel protocol let you 
clone Long PCR products with efficiencies as high as 80% and low background! I f  you're 
cloning long PCR products, this is the kit for you! 

Easy Blunt-End PCR Cloning 
Use the Zero Blunt" TOPO" PCR Cloning Kit to clone your blunt-end PCR products with 
95% efficiency and low background. This unique kit combines Invitrogen's TOPO" Cloning 
and Zero Background" technologies to give you the easiest, most efficient way to  
clone blunt-end PCR products. No other blunt-end PCR cloning method wen comes close. 

ONE-STEP CLONING AND EXPRESSION 
TOPO" Cloning and Expression Kits contain expression vectors that are TOPO" Cloning ready to save you 
hours of ligation and cloning time. Now you can go straightfrom PCR cloning to expression without subcloning! 

Express i n  Mammalian Cells 
The Eukaryotic TOPO" TA Cloningm Kit contains the unique pcDNA3.1/V5-His-TOP0 
vector. This vector has a l l  the elements you need to: clone your Taq-amplified 
PCR product i n  5 minutes, efficiently express your protein i n  mammalian cells, 
rapidly purify your protein on nickel-chelating resin, and easily detect expression 
by western blot or ELISA. For direct expression of PCR products i n  mammalian 
cells, the Eukaryotic TOPO" TA Cloningm Kit is the best choice! 

Express in  Bacterial Cells 
For TOPO" Cloning and bacterial expression, you've got a choice. The pTrcHis2 TOPO" TA 
Cloningm Kit is ideal for cloning and expressing non-toxic or soluble proteins. I f  your 
protein is toxic or tends to form inclusion bodies, try the pBAD TOPO" TA Cloningm Kit. 
It uses the unique araBAD promoter to allow the tightest regulation of expression. 
Both kits offer 5-minute cloning of PCR products and direct expression i n  E. coli. 

reprelents covalently bound topoisomerue 

TAKE TT FROM SPARKY 
For the fastest, easiest, most eficient way to clone PCR products, get your hands on a TOPO" Cloning Kit. 
With so many kits to choose from, there's guaranteed to be one thatf i ts your needs. To f ind out more about 
these kits and our continually expanding line of TOPO" Cloning products contact Invitrogen today. Ask for Sparky. 

Eumpean 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-serviceQinvitrogen.nl 

Toll Free Phone Numbers: 

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 

Distributors: 

Australia 1 800 882 555 

China 010 6255 3477 

Hungary 0 1  280 3728 

India 9 1  80 839 1453 

Israel 02 652 2102 

Italy 02 38 19 5 1  

Japan 03 5684 1616 

Korea 82 2 569 6902 

Malaysia 03 432 1357 

Poland 058 4 1  42 26 

Portugal 0 1  453 7085 

Singapore 65 779 1919 

Slovak Republic 07 3707 368 

Spain 03 450 2601 

Taiwan 080 231 530 

Thailand 246 7243 

From all other countries, contact 

our Eumpean headquarters at 

+31(0)594 515 175. 

United States Headqwlten: 

1600 Faraday Avenue 

Carlsbad, California 92008 

Tel: 1-800-955-6288 

Fax: 760-603-7201 

Email: tech-service@invitrogen.com 

http:flwww.invitmgen.com TOFUm Cloning and TA Cloning' are covered under U.S. Patent 5,487,993. KR i s  covered by patents issued to M u s  Corpolation and l i c e 4  by Hoffmann-La- Molecular Systems. Iru. 
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MI LLIPORE 

It's our total dedication to improving productivity, 

whether you're developing assays or decontaminating 

fluids. It's our focus on fitting a system to your 

application, from designing screening plates 

compatible with your robots to customizing lab 

water systems to your particular process. And 

finally, it's our expertise in microbiology, biochemistry 

and analytical science, as well as the knowledge 

reflected in the design of our products, the clarity of 

our manuals, the substance of protocols, and the 

breadth of our live and on-line support. Put our pure 

science to work for you. Call 1-800-MILLIPORE. 

Or visit www.mi~~ipore.com 
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The Nikon Eclipse ESOONis America's number one selli i  research microscope in its class.* 
What's the secret of our success? 

Our CFI60 Technology. 
The CFIa chromatic aberration-free objectives have overcome the limitations of conventional 

infhty systems -with the longest working distances, h~ghest numerical apertures, and the widest - magmfication range and documentation field sizes ever. Nikon's advanced technology in glass 
formulation, lens manufacture and coating processes have redefined infinity optics. With 
this technology, we have achieved hgher performance levels by incorporating a 60mm 
objective parfocal distance, a 25mm objective thread size and a srandard 25rnm field of view. 

a 

Enjoy the widest range in objectives for the most diverse observation mpirements. 
I 

With over 80 Nikon CFI60 objectives, including our exclusive 0.5X and the high W 
transmission universal Plan Fluor series, you'll find we have the lens for you. Also available 
are several objectives for techniques such as confocal, microinjection and detection of 
GFP expression that can be u t i l i i  for phase contrast, DIC, fluorescence and brightfield. 
Call 1-800-52-NIKON, ext 331 today for a demonstration of our CFI@ objectives, and 
you'll soon find the best objective to meet your objective. 

www.nikonusa.com 

I 
Redefining Infinity 
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You've got questions? We've got answers. 

As a leading supplier of synthetic peptides for over 25 years, 
we know what it takes to provide GMP products on time and 
on budget. And we know that when qualifying a cGMP man- 
ufacturing partner for your pharmaceutical-grade peptide, it's 
critical that you ask the right questions. We suggest you start 
with these: 
1. Are the manufacturing facilities under strict environmental 

control, FDA- licensed and inspected? 
2. Are cGMP procedures and processes validated? 
3. Will your DMF (drug master file) be developed and 

maintained to FDA standards? 
4. Will purity, identity, and integrity be evaluated by 

validated QC methods? 
5. Are all cGMP personnel qualified, fully trained and 

cGMP certified? 

At Peninsula Laboratories, the answer to each of these ques- 
tions is an emphatic YES! Your peptide will be produced in 
full compliance with cGMP requirements. And our facilities 
stand up to the closest scrutiny. 

So, bring all your cGMP questions to Peninsula Laboratories. 
We make it our business to provide you with answers. 

Any questions? Contact Peninsula Laboratories today. 
We'll give you the answers along with a free copy of our 
comprehensive 100-page guide, GMP Manufacturing of 
Synthetic Peptides. Phone: (800) 922- 15 16, ext. 174. 
Fax:(650) 595-407 1. E-mail: GMP@penlabs.com. 

Visit us on the Web at 
www.penlabs. corn 

A PENINSULA LABORATOW 
601 Taylor Way, Sun Carlos, CA 94070 
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There's a good measure ' of art in the science 
of custom peptid 

Peptides aren't always so pretty. In fact, offer suggestions to improve your odds of Mcrographs courtesy of Michael W: Davidson, 
some sequences can be downright adven- success. Then, because every Genosys director of the Optical Microscopy Division of the 

turesome. The art is knowing which ones. custom peptide comes with a 100% National High Magnetic Field Laboratory. 

Your project may depend on our peptide. satisfaction guarantee, we'll do our best. 
So before we put your sequence together, to get it right. 

we'll take i t  Of course, you'll get proof of perfor- 
apart - with mance: mass spectral analysis for composi- 
a thorough tion, and HPLC for purity. Antisera service 
analysis, just and a wide variety of modifications are 
to make sure also available. 

there won't be any surprises later. Want a closer look? Let us quote on your 
And if we see a potential problem, we'll peptide, and we'll send you a free poster. To 

tell you. That way, we can talk it over, and see something really beautiful, place an order. 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: (t44) (011223 839000. E-Mail: genosys@genosys.co.uk 
Circle No. 11 on Readers' Service Card Hokkaido, Japan, Phone: 81 133 73 5005, E-Mail: genosys@genosys.co.jp 



Now it's even easier 
to hlt your target, 

Human Primary Passaged 
Fibroblasts 

Human Embryonic Kidney Rat Adrenal Pheoch-a 
Cell Line (293) (PC1 2) 

aaoy Hamster Kidney 
Cell Line (BHK-21) 

Human Breast Carcinoma African Green Monney Fibroblasts Human NeumMastoma 
(SK-BR-3) (COS-7) (BE(2)C) 

with LIPOFECT- PLUS Reagent. 
Aim for better transfection with the newest addition to Highest Transfection Efficiencies 
Life Technologies' broad spectrum of established, depend- Two to more than five times higher peak efficiencies 
able GIBCO BRL" products for transfection, an integral than with other commercially available transfection 
part of your state-of-the-art gene expression studies. reagents and methods. 

Enhance your protocols with our 
media, serum, selective antibiotics 
and lipid reagents, and further 
increase transfection of your cells, 
including those that are hard to 
transfect, with LIPOFECTAMINE 
PLUS'" Reagent. 

LIPOFECTAMINE PLUS Reagent 
consists of L I P O F E C T ~  
Reagent, the most efficient and 
popular cationic lipid reagent for transfecting DNA, and 
the proprietary PLUS Reagent for precomplexing the 
DNA. When used together, the LIPOFECTAMINE PLUS 
Reagent results in unparalleled performance in a wide 
variety of adherent eukaryotic cell types. 

Advantageous for both transient and stable transfections. 

Less Optimization Required 
Broad range of activity improves reproducibility and 
eliminates need for exhaustive optimization experiments, 
saving time and materials. 

Less DNA Required 
Half as much precious DNA is needed per transfection 
as before, so you can actually do more experiments with 
less material. 

Use With or Without Serum 
Outstanding performance in the presence or absence of 
serum, permitting use with cell types of differing sensitivity. 

U.S. Academic and Government O ~ ~ ~ ~ S ~ C H - L I N E ~ ~ :  (800) 828-6686 
U.S. Industrial Orders/IEc~-LIw: (800) 874-4226 
Internet Ordering: www.lifetech.com 

More Technical Information 
www.lifetech.com Producer of GIBCO BRL Products 

U.S. Academic & GovernmentFax Orders: (800) 331-2286 U.S. Indush-ial Fax Orders: (800) 352-1468 These products are for labomtory research use only and are not 
Latin America Orders: To Order/TECH-LINE: (301) 840-4027 Fax: (301) 258-8238 intended for anv human or animal diamostic, theraueutic, or other clmical 
Canada Orders: To Order: (800) 2634236. TECH-LINE: (800) 757-8257 . Fax: (800) 387-1007 uses. unless othermse stated. 81997 Life Technologies. Inc. 97-253 



Gyanlne 3 comes to TSA'" 

Combme the power o f h ~ &  Tjmmide 
Signal Ampli$cahcahon (TSA) wiih the photostability 
a n d w f i o m c m t  quatdum yield ofcyanhe 
d y e s f o r s p e c t a c u l c m ~ m  immunah&b 
chemidry andm situhybndhtion, TSA-Direct 
(Cyanine 3) and TSA-Dim$ (Cyanhe 3 F&H) 
pmvide new choices for w@omscence  
detedim and facilifat easy, high-maohdim 

Fig. 1. S e n s i i  detach of integrated HPV in SiHa cells using TSADlrect 
(Cyanina 3 FISH). Biotinyhted HW-16 E6 DNA probe (1000 bp) hybridized to 
arlhrred SiHa cells. TSA fluorescence detection used Streptavidin-HRP followed by 
M i n e  3 Tmniide. Slide counterstained with Hoechst 33342 fMolecular Probes. 
I&) and ehuated using separate tetramthylmodamine and DAPI fiiters. Photo ' 
taken on KODAK 1000 weed film with 5 second fCvanine 3 Tvrarnidel and 0.5 
s a d  (~oechst 33342)'dou~e exposure using a l bO~  objeke. 

' 

I Enhance signals up to 1000-fold wih  TSA 

his ~~1~ uses H W  to cataiyzn the d e p ~ h o n  of 
biatinyl or fluorescent tyramide onto tissue sections or 
cell preparation d c e s  that were previously blocked 
with protein. This @an is quick (less than 10 minutes) 
and results in the depositicm of mmcmus biotin or fluo- 
mhrome labls. Depo&m occurs right at the enzyme site, 
resulting in minimel loss of resolution. 

These labels can than be detected directly or indirectly by 
standard techniques, with dpiiiuint enhAnrvvnent of the 
signal. This easy to use s igd 8mpli%cation technique may 
be applied to both IHC and ISH. 

Figs. 2ad. Comparison of HW fluorescence detection using CyTM3-caniugated 
S&eptavidln versus TSA-Dhcl (Cymhm 3 FISH). Biinylated HPV-16 E6 DNA probe 
hyblidized to witured Cash cells. 
W. Standard flwrescence detection cartied out with CyTYXonjugated SW@avidin 
(Jackson ImmunoResearch Laborat&, Inc.). TSAenhanced fluorescence used 
Stmptavidin-HRP followed by Cyanine 3 Tyramide. Slides canterstained with Hoechst 
33342 (Mdecuhr Probes, Im) and evaluated using a tetramethylmodamine fiiter. Photos 
taken using KODAK 1000 speed film with a 1 second exposure using a 4aX objective. 

2cd. Pmtocd same as above but counterstained s l i i  evaluated using a multbaxl pass 
filter. Photos taken using KODAK 1000 speed Mm with a 1 second e m u r e  using a 40X 
objadiw. 

Cy3 is e tndrmurL of hnedmm Life Scisnce Inc. .A 

3s. Standard Flwmrccncc Detection I 3b. TSA-FnharsdFluorexsence Detection 

Fig. 3a-b. Comparison of standard fluorescenw dstection using CymS- 
conjugated Streplavidin venus TSA-Diml (Cyanins 3). Courtesy of Kevin 
Roth, M.D., Ph.D., Washington Universiiy School of Medicine, S. Louis, MO. 
Bouin's fixed, paraffin embedded mouse intestinal tissue, deparaffinized and 
incubated with biotinylated wheat germ agglutinin. Sectiins incubated with 
Cy3-conjugated Streptavidin (3a) or with Streptavidin-HRP followed by Cyanine 
3 Tyramide (3b). Wheat Gem Agglutinin labels intestinal epithelial cells at the 
base of the crypts. 

Available for IHC and ISH I 

FOR FURTHER TECHNICAL INFORMATION 
OR TO PLACE AN ORDER, CALL: 

NEW Life Science Products, Inc. 
Boston, MA 02118-2512 USA 
800-551-2121 (in U.S. only) 617-482-9595 
F a :  61 7-482-1380 

Web: h~:lhvww.nenlifescicon 
Australia 1-800-252-265 Belgium 0800 94540 Canada (English 
Speaking) 800-677-9912 (French Speaking) 800-677-8856 France 
0800 907762 Germany 0130 810032 Italy 167 790310 Japan 
3-5820 9408 Netherlands 0800 0223042 Switzerland 0800 
555027 Uni ted Kingdom 0800 896046 

O 1997 NENV Life Science Products, Inc. 
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Cup Coral 

Survival of the fittest: 
FuGENETM 6 Transfection Reagent 
Succeed in this "publish or perish" 
world by performing previously 
impossible experiments with 
FuGENP 6 Transfection Reagent*. 
Make that research breakthrough - v 

before someone else does. 

What researchers are sayin 
about FuGENE 6 Reagent 

"The best thing since sliced brea 
(A. Ha@ Univ of Missour 

"Thank you for giving me the 
opportunity to test a reagent ha' 

finally transfected my cells 
efficiently." 

(DL 6. Deri~ard, CNRS-UMR 
6543, France) 

I 
"The reagent worked well 

primary human skin 
is simple-to-use and 
to no cytotoxicity in 

(DL G. Dean, Univ. of 
EaStAnglia, U/(J 

Superior arfaptin-lt expression following 
transfection with FuGENE 6 Reagent. HT 1080 
cells were transfected with pcDNA3-Arfaptin 1 (A) 
or control plasmid pcDNA3 without insert (C), using 
FuGENE 6 (F) or leading competitor's reagent (LA). 
After 24 hours, cell lysates (15 PI) were analyzed for 
arfaptin-1 expression by western blotting. (Courtesy 
of 6. Willigec lh! - T: Ho, and J. Exton, Howard Hughes 
Medical Institute and Vanderbilt Univ. School of 
Medicine) tJ.Biol.Chem. 272(1997) 5421 -5429. 

Ensure your survival! 
Join the hundreds of labs around the 
world that have found FuGENE 6 
Reagent to be superior to other 
methods of transfection. Order 
FuGENE 6 Transfection Reagent today 
(0.4 ml, 1 81 5 091 ; or 1 ml, 1 814 443) 
and ensure your survival! 

Canada (514) 686 7050; (800) 361 2070; Mexico (5)2278967,-61; USA (800) 428 5433. 

ER BOE' """ 
MA~r~rnilM 

*See Mtp://biochem.boehringer-mannheim.com/teugene.m for a current lid, of over 100 transfected cell types. 
FuGENE" is atadernark of Fugent, LLC., Madii,W, USA Circle NO. 44 on Readers' Sewice Card O 1998 Boehringer Mannheim. All Rights Reserved. 
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Experimental Pharmacolog 
Fro m the reviews: 

e Handbook of Exper~mentar rharmacology is argu 
of the most definitive and influential textbooks in F 
.ology." Trends in  Pharmacologica Scit 

Thc 
Phi 

r Handbc perimenl :al 
ews of 

"Th 
-A- 

ably 
L-- armacoloav DUbliSheS revic 

the ! most sic 
armacola -- - 

areas of 
earch, wr - - .  

U l l C  

mac 

phi the much respected Handbook of Experimental Pha ... 
rn ln  

Irma- 
leading international authorities, 
including NI e winners, in 

~ g y  series, to'which all pharmacolo~y departments no 
bt subscribe." Nature dou 

... 
maE 

obel prizc 
mes. 

- 
topical volu No pharmacologist should be denied acct 

jnificent works of reference." P h a r m a c u ~ ~ ~ ~ ~ ~ ~  /uurnal -- 
o h m e  128 
.P. Weetman, A. Grossn 

Volume 131 
S.T. Crooke (Eds.) Ian (Eds.) 

Pharmacotherapeutics 
of the Thyroid Gland 
1997. XVIII, 370 p p  63 figs., 29 tabs. 
Hardcover US S 3~1.00 
ISBN 3-540-62499-6 
The first section of this 
devoted to the physiology and 

:hemistry of thyroid disease, 
ting the pharmacological 
ractions into perspective; 
second one reviews all the 

important pharmacological 
effects on thyroid function and 
deals with the impact of other 
environmental agents. Written by 
internationally recognised 
experts and extensively refer- 

Antisense Research 
and Application 
1998. XX\'I, 630 pp, 118 figs., 
6 in color, 42 tabs. 
Hardcover US S 399.00 
ISBN 3-540-63833-4 volume is 
Antisense technology may result 
in dramatic changes in the therapy 
of many diseases and may pro- 
vide tools to dissect pharmaco- 
logical processes and to confirm 
the roles of various genes. In this 
volume, progress in the under- 
standing of antisense technology 
and its use in creating new drugs 
is discussed. Potential caveats, 
pitfalls and limitations of the 

bioc 
put1 
inte 
the 

enced, providing an up-to-date Volume 130 
review of the ~harmacological A. Dickenson, J.-M. Besson (Eds.) 

technology are also presented. 
In the next few years the pace at 
which new molecular targets will 
be identified will increase expo- 
nentially as the sequencing of the 
human genome and of other 
genomes proceeds. 

interactions ir 
thyroid and it 

nportant t 
s diseases. 

o the The Pharmacology 

of Pain 
1997. XXll, 479 pp. 41 figs., 21 tdua. 

Hardcover US S 325.00 
ISBN 3-540-62785-5 l m e  129 

. Baumgarten, M. Gothert (Eds.) The chapters, all by international 
experts in the field, range from the 
peripheral events through to cen- 
tral mechanisms, with emphasis 
on the transmitters and receptors 

'. :ated in transmissior ' 
)I. The book covers a 
lmatory and neuropi 
~ n d  each chapter linl 

baslc aspects with the therapeut~c 
applications, both in terms of 
drug development and clinical 
approaches. 

rotoninergic 
urons and 

_ 4T Receptors 
in the CNS 
1997. XXX, 767 pp. 102 figs., 3 
Hardcover US 9 379.00 
ISBN 3-540-62666-2 
An up-to-date and comprc 
sive overview of the anato 
physiology, and basic and 
annlied pharmacology of i .N> 

)tonin neurons and z 
:ptor subtypes requi 
lerstanding the role( 
)tonin in brain function ana 

Please 
C...inr, 

order from 
,,,,,,,er-Verlag Neb ,,,, ,,... 
Fax: (201) 3 84 - 45 PC 
e-mail: ordersPspri~ 
or through your boc 

lmp~lc 
contrc 
inflarr 
pain, ; . . 

I ana 
cute, 
~ t h i c  
i s  the 

5 tabs. 

-rr 
serc 
recc 
und 

- -- - 
ierotonin 
red for 
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I . RtsG,, Turn to Superior Advantages of Adenovirus, !9f45. P 

+ C with Takara's Novel AV Expression Vector Kit. xwiw+ 

never b n  easier. 
rinciple: Mlyake, S. etal. (19961 Proc. Natl. Acad S& USA 

n (Transgenesis}: Tsukui, T. d al. ( 

* I 

of recombinant, adenoviru3. Six randomly selected 
clones were subjected to DNA fragment analwk 
through Cla I digestion. Lanes 1-5 show succ 
generation af recombinant ,adenov\ms vector. 
A& 

c: CRFK 

e: Jurkat 

I Research Use Only. Not for use ures. 
The kit is covered by patents. A a- 
mmmerual products, requires li 

Koraa DISTRIBUTORS 
BOHAN (TaKaRa-Korea) Biomedical Inc. M S s o U m A m m i n ~  Eumpe Tahvan Tab7  
Phane: (02) 577-2002 Fax: (02) 577-3691 PanVera Cupaath BloWhbker Cold rlng C h e r r g m T l m  
uxsa ~ o l  ~ree:800791-14~ Europe B i ~ n o l o g y  Co.,Ud. C o , U  

TAKARA SHUZO CO.,LTD. T&&BbmedlcalEu~~pesA Fax: 608P33W7 Pbm: +32(0)8732 161 1 Phone: ,886 2695-9990 Rme:&3$2%3-3111 

BIOMEDICAL GROUP PhMe:+33 141 4701 14 Faw:+33 14792 1880 Ed:v Fax:+32(0)87351967 Fax: +886 2-9963 Fax: r886 2-382-2197 

Otw, S h y  Japan 
Phone+81 ndU-724 Fax+Bl n.n-5.(392M Homepage http llwww takara co ]p/engl~sh/b~o-el E-mall b~o sm@takara co jp 

---" rge-*i % 
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Imagine every scientist in your organization using their desktop PC to apply 

simulation tools, search corporate and third-party databases, create knowledge out 

of data, interactively communicate and access that knowledge, and make informed 

decisio ns... faster. 

If you are interested in new ways for your company to manage its scientific research, 

talk to MSI. We are developing enterprise-wide solutions that integrate advanced 

computation with chemical communications software and the power of the Web. 

I 
Today, MSI's simulation products help you focus experiments and identify productive 

new research pathways. Our informatics tools process and analyze your chemical and 

biological information. 

MSI's vision for the future is a Virtual Laboratory where computational tools 

complement every aspect of experiment and maximize return on your corporate 

knowledge. 

Take the next step. 
Call MSI today or visit us at  http'J/www.msi.comhrirtual-lab. 

US U K France Germany Ast\Jla/PacBc lapan 

c9 
1 888 2 8  2292 (I41 1223 413300 (33) 1 69353232 (49) 8106 35 93 0 (61) 2 9954 4322 (81) 3 3663 8615 # 
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SOLUTIONS" 
, . 

FUELING 
INNOVATION. 

DRIVING 
DISCOVERY." . , 

Aicuracy. Flexibility. Productivity. These are ' services and support you need. Whatever 

the qualities you look for in research tools. your laboratory setting-biopharmaceutical 

Now, you have a single source for those tools company, university or government agency 

of innovation: Genomic Solutions. We're a -we are your total resource for genomic 
, , 

unified company formed from many special- innovation and discovery. 

ized firms that have linked technologies and 

experience to support your diverse research Learn more by contacting us at: 

needs. Whatever your focus --gene identifica- 1.800.246.4624, ext. 3 (U.S. only) 

tion, functional genomics or proteomics we e-mail: info@genomicsolutions.com 

provide the instruments, software, supplies, www.genomicsolutions.com 



MORE POWERFUL RESULTS THAN SSCP 

FASTER THA 
- 

Now detect and localalize ALL mutations with 

NO dideoxy sequencing, NO heteroduplexing 
and N O  special dectrophoresis conditions 
using the novel BESS (Base Excision Sequence 

Scanning)' technology. The easily reproducible 
BESS results pinpoint mutations at the 
nudeotide level using a fast and simple protocol. 

BESS reactions produce results analogous to 

G and T sequencing tracks, so no mutation goes 

undrtectad. By performing BESS reactions on 
both strands, you can Be asstired that al l  
mutations are identified. 

Forego extensive optimization, special 
electrophoresis conditions, sequencing of PCR 
produce and c m b m m e  reamEeallng c o n d i i  
Simply unpli the region of interest, perform 

BESS reactions to l o d i  G andlor T changes. 

'HaMdns. 6. A and Hofhm, L. U(lgS7) ~11)BloT&m&gy16,105. 

and run samples on a standard sequencing gel. 
With the simple BESS protocols, you obtain 
consistent mutation scanning results. 

Easily screen many samples in a single day. 
Analyze both strands simultaneously by using 
two uniquely labeled primers. 

Use fluorescently-* or  radioactively-labeled 
primers. Adaptable to automated sequencers 
for detection. 

Learn more about the BE!S F a r n i p  of products 
BESS T-Scan" Kit. BESS G-Tracker kit, and 
BESS Mutakan"' Kit (both T and G reactions). 

Call to request Qiceme Forurn 52, our technii 
newsletter issue h i i i  many BESS applications, 
or view it online. 



- - - - 
The 1970s 
marked the birth 
of Promega's very 
first product and 
the beginning 
of a long line of 
RNA solutions. 

Inhibitor* 

a RiboproW Transcription Acces,... . - 
Systems* T N P T ~  Quick Co-,.-- - 
Universal RiboClone@ 
cDNA Synthesis System* 

~ranscri~tiodTranslation &stemf 

sv RNA Puriiication Systemtt 

OUR RNA SOLUTIONS 
UR FUTURE. Promega is committed to providing 
high quality products and technical support for your RNA research. 
Visit us at www.promega.com for: 

RNA Bibliography 
~mplification Assistant- Troubleshooting System 

Contact your local Promega Branch Office or Distributor 
to order FREE copies of our: 

RNA Applications Guide (BR039) 
on 

PCR Protocols and Rekreme Guide (BR070) 
Protein Twncation Test Guide (BR043) 

n 
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Automatic Osdllating 
Tissue Slicer 

The EMS 4000 automatic oscillating t h e  
slicer is for sectioning fresh or bed tissw as 

thin as 10 p.m. The 

I PR0DVCT.S I EMS40COeliminates 
the need to embed or 

freeze your sample, which reduces sample 
preparation timediamatically. The unit comes 
either with or without built-in refrigeration, 
which maintains the tray temperature near OOC 
during sectioning and offers maximum ma- 
c h i n e l i f e a n d o p t i m a l c u ~ ~ c y .  Re- 
frigeratimcan also be fitted retroactively. The 
unit includes a tissue pedesta with pivotal pin 
for direct mounting of t h e w  and for chang- 
ing the angle of the peded &ve to the 
blade, allowing f o r s p e d m e n m o n  Elec- 
tron M i c m w p y  !3chce&'For i zd i lmah 
call 215-646-1566 or circle 143 on the 
Reader Service Cud 

HPLC Column Heater 
and Cooler 

JETSTREAM PLUS is an instrument for the 
management of temperature-enhanced se- 
parations in high-performance liquid chro- 
matography. The device, a multiple Peltier 
column thermostat with heating and cooling 
capability, has two-way forced air circula- 
tion. The temperature range is controlled by 
new double-referenced sensor technology. 
An auto-calibration feature guarantees reli- 
able results. The setting of fixed tempera- 
tures, steps, and gradients is done with a 
simple numerical keypad and a two-line 
character display. It is available in a 5" to 
85°C and 0" to 85°C range. Advanced Sepa- 
ration Technologies. For information call 
973-428-9080 or circle 144 on the Reader 
Service Card. 

Fluorescence 
Stereomicroscope 

The MZ FLIII flue-ce stereomicroscope 
can be used in cambination with green fluo- 
rescent protein so living objects can be o b  
sewed spatially in large fields of view. Because 
of the long worlung distances, the objects can 
be manipulated. The TripleBeam feature, a 
patented third beam path, ensures that at the 
light is guided correctly and used fully all 
zoom positions, and that the background of 
the field of viewis uniformly dark. The result 
is intense fluorescence and detail-rich, reflex- 
free images with jet-black backgrounds. Two 
novel features enable users to change filters 
instantaneously: the arrangement ofexcita- 
tion and barrier filters on the same filter m- 
rier and the creation of a hoezontally rotat- 
able rapid filter changer for four filter com- 

-binations. The mom range of the MZ FLIII, 
from 8x to 100x, itr maximum magnification 
' o f 6 4 0 x , a n d i t r h i g h d ~ q f u p t o 6 0 0  
line pairs per millimeter with the 1 . 6 ~  plana- 
pochromatic objective, take its h t i o n  
ranges into that of the classical^microscape. 
Leica For infomatiion call 600-248-0123 
or circle 145 on the Reader Service Card. 

Density Meter 
The DMA 5000 high-precision density me- 
ter provides automatic correction of sample 
viscosity influence. The DMA 5000 elimi- 
nates the viscosity-related errors inherent in 
current density meters that make use of the 
oscillating U-tube principle The instrument 
gives an accuracy of 0.00001 g/cm3, regard- 
less of the sample viscositv. A temmatme 

. s-- 
C k e m I i w r r d m  t)etector 

The Model 709 SulfurjNitmgen Chemilumi- 
~ ~ s c e n c e  Detector provides simultaneous sul- 
fur and nim detection for gas chromatog- 
raphy and supemitid fluid chromamphy. 
l 'hp tnstrument features a large furnace that 
pt;ovides a & oxidative surfacs area. The 
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probe mounted in the measuring cell assures 
temperature control accuracy to O.Ol°C, re- 
producible to 0.003OC. An onboard memory 
stores data from the last 100 samples and 
software provides conversions .to virtually 
any common unit. Anton Paar. For infor- 
mation call +43 3 16 257-0 or circle 146 on 
the Reader Service Card. 

High-Resolution ICP-MS 
The Axiom is a &id-generation inductively 
coupled plasmrtmass specmmeter (ICP-MS). 
Unlike cumiu quadruple-based ICP-MS sys- 
tems, the Axiom providesthe power to resolve 
spectral inferences from analytes of impor- 
tance. In challenging matrices, the Axiom 
guarantees the resolution, transmission, and 
backgrounds necessary to achieve today's de- 
tection limits. An innovative upright design 
results in a small footprint., making it the small- 
est ICP-MS for its power and making it well 
suited for use in a clean room The Axiom SC 
(single collector) provides rapid, unambiguous 
elemental analysis. A multicollector (Axiom 
MC) cxdlgumtion retains all of the single col- 
lector f i lnc t id ty  and also performs simula- 

Automated Liquid Handling 
The MultiPROBE I1 family of automated liq- 
uid handling systems addresses trends toward 

. assay miniaturization. The unit's modular 
deck design provides positioning reproduc- 
ibility compatible with highdensity labware 
fonnats such as 384-well microplates with 
pipetting precision of better than 6% at 1 pl. 
The software, which runs under Windows 
NT, provides drag-and-drop programming 
simplicity for efficient assay definition. Stan- 
dard and custom procedure templates, a pre- 
defined labware library, and pipetting pattern 
definition enable easy assay set-up. Packard. 
For information call 800-323-1891 or circle 
149 on the Reader Service Card. 
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20 Tips for P u d w i n g  Research Fewnenwrs 
and Biore- helps buyem avoid the com- 
mon mistakes made in pun:has'i these in- 
struments. It avers temperature control 
problems, the danger of unsanitary heads  
and fittin&, surface fittings, prefilter kits, 
and more. New Brunswiek Scimdfic. For 
information call 800-63,1-5417 or circle 
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