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tors and terminate receptor-C protein coupling, thus blocking signal- 
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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

NANO-PENS 
An atomic force microscope (AFM) tip, 
coated with alkane thiols, can write fine 
"lines" (as narrow as 30 nanometers) and 
"dots" of molecules on polycrystalline 
gold films. Piner et al. (p. 661) found that 
water from the air forms a meniscus be- 
tween the AFM tip and the substrate, and 
this bridge allows alkane thiols to move 

obtained with other remote sensing tech- 
niques. Boerner et dl. (p. 668) conducted a 
magnetotelluric survey (part of the LITHO- 
PROBE Alberta Basement Transect) over the 
southern Archean Churchill Province and 
the adjacent, younger proterozoic terrane 
northeast of the province. Analysis and 
modeling of the data indicate that the 
Churchill Province lithosphere is more con- 

arrestin 1, and inhibition of such recruit- 
ment of c-Src by p-arrestin inhibited P2 
adrenergic receptor-mediated activation 
of mitogen activated protein kinases. Ar- 
restins thus have both positive and nega- 
tive influences on signaling through C 
protein-coupled receptors. 

continu&sly down the tip and decorate 
the gold surface. Although several factors 
control linewidth, the method could 
prove useful in patterning and modifying 
nanostructures. 

TWO PHOTONS FROM ONE 
In conventional fluorescent lamps, ultravi- 
olet (UV) emission from hot mercury va- 
por excites the phosphor lining the tube, 
which then emits visible light. Although 
the conversion is efficient (about 90% on 
a per photon basis), the use of mercury 
poses environmental problems, and i t s  
vaporization leads to delay in turning on 
a fluorescent lamp. Wegh et al. (p. 663; 
see the news story by Antia) show that 
mercury can be replaced with an inert 
gas, xenon, by using a phosphor that 
combines rare-earth lanthanide atoms 
that can efficiently transfer the energy 
between each other. A quantum efficien- 
cy of nearly 200% can be achieved be- 
cause this downconversion process cre- 
ates two visible photons from a single 
high-energy UV photon. 

RECYCLING RARE CASES 
Argon in the mantle i s  released into 
Earth's atmosphere as basaltic magmas 
erupt. The accumulation of argon in the 
atmosphere (and i t s  isotopic signature) 
can then be used to trace the amount of 
degassing over time. Sarda et al. (p. 666), 
however, provide evidence from a survey 
of argon and lead isotopes in basalts all 
along the Mid-Atlantic ridge that some 
atmospheric argon may be recycled back 
into the mantle, where it is poorly mixed. 
Rocks with low argon-40largon-39 ratios, 
an indication of atmospheric argon usual- 
ly attributed to atmospheric contamina- 
tion, tend to contain radiogenic lead, an 
indication of recycled crustal material. 

TRAPPED LITHOSPHERE 
POWERS ON 

Measurements of the conductivity of the 
lithosphere (crust and the uppermost part 
of the mantle) can provide information 
about the composition and structural evo- 
lution of the subsurface that may not be 

ductive than the adjacent proterozoic ter- 
rane. The higher conductivity may be due to 
the presence of hydrous minerals formed 
by metasomatism when the Churchill 
Province was tectonically trapped between 
two proterozoic subduction zones. 

WEATHERING HEIGHTS 
Mountain building (orogenic activity) 
leads to weathering and erosion. Patchett 
et al. (p. 671) use neodymium isotopes to 
trace the relation between orogenic activ- 
ity and sedimentation since about 600 
million years ago across North America. 
The data show that the Appalachain oro- 
gen was the dominant source of sediment 
from 450 to about 150 million years ago, 
even far from the orogen along the Arctic 
and northwestern coasts of the continent. 

TRACES OF EARLY LIFE 
Most of Earth's oldest sedimentary rocks 
are metamorphosed, which has made it 
difficult to identify early fossils or deter- 
mine when life on Earth began. The old- 
est fossils that have been found date to 
about 3500 million years ago. One com- 
mon signature of life is the presence of 
carbon with a low carbon-13lcarbon-12 
ratio. Rosing (p. 674) reports such low ra- 
tios for graphite layers and globules in 
metamorphosed sedimentary rocks dat- 
ed at about 3700 million years ago in 
Greenland. 

UNDER ARRESTIN 
The p-arrestin proteins function to "turn 
off" signaling through receptors coupled 
to heterotrimeric guanine nucleotide 
binding proteins (C proteins). Binding of 
p-arrestin to the receptor prevents fur- 
ther activation of C proteins and targets 
the receptor for sequestration by endocy- 
tosis. Luttrell et al. (p. 655; see the cover 
and the Perspective by Zuker) now show 
that p-arrestin also functions to promote 
mitogenic signaling from P2 adrenergic 
receptors. The p-arrestin 1 protein binds 
the tyrosine kinase c-Src and brings that 
protein with it when it binds an activated 
receptor. Kinase activity of c-Src ap- 
peared to be enhanced by binding to P- 

I AWDUVIMI 
The size of the receptive field of neu- 
rons in the visual cortex, traditionally 
determined from measurements of 
neuronal firing activity, is usually put 
at about 2" of visual angle. Intracellu- 
lar recordings from single neurons 
made by Bringuier et al. (p. 695) show 
that the synaptic integration field, the 

area where presentation of a visual 
stimulus causes subthreshold changes 
of postsynaptic responses, actually 
reaches up to 20° of visual angle. 
Thus, many more connections than 
previously thought influence the re- 
sponse of a single neocortical neuron. 
This result. has important implications 
for the potential spatial and temporal 
integration capacity of the brain. 

I 

MYC AS IRONMASTER 
The c-MYC protein is a transcription fac- 
tor that controls the proliferation, differ- 
entiation, and death of cells, and i t s  aber- 
rant expression contributes to tumorigen- 
esis. Wu et al. (p. 676) show that c-MYC 
coordinately regulates a gene expression 

CONTINUED ON PACE 603 
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THIS WEEK IN SCIENCE 
CONTINUED FROM PAGE 601 

program control l ing cellular i ron meta-  
bolism. I t  represses transcription o f  the 
gene encoding H-ferrit in, a protein tha t  
sequesters intracellular iron, and it acti- 
vates transcription of the gene encoding 
iron regulatory protein-2, which increases 
the intracellular i ron pool. Downregula- 
t i o n  o f  H - f e r r i t i n  was requi red f o r  c -  
MYC-mediated cell t ransformation and 
stimulation of DNA synthesis, which sug- 
gests that this effect on iron metabolism 
is one of the ways in  which c-MYC con- 
trols cell proliferation. 

BUGS THAT ENERGIZE TERMITES 
Spirochetes (slender, long bacteria w i th  a 
flexible helical shape) are an unusually 
abundant and diverse component of the 
microbiota of the termite gut. Leadbetter 
et  al. (p. 686) report the successful cultur- 
ing of these bacteria and reveal their ability 
t o  form acetate from hydrogen and carbon 
dioxide in  culture. Because the bulk o f  a 
termite's energy requirement is met by the 
oxidation of acetate, spirochetes are likely 
t o  play a major role in termite nutrition. 

SENDING RAFTS TOT CELL 
RECEPTORS 

When T cells b ind antigen, o ther  pro-  
teins soon arrive near the T cell antigen 
receptor (TCR). The key t o  this reorgani- 
zation turns ou t  t o  be costimulation. Vi- 
ola e t  al. (p. 680; see the Perspective by 
Dustin and Shaw) found tha t  l ipid rafts 
br ing i n  the signaling components t h a t  
a u g m e n t  T c e l l  s igna l ing  o n l y  i n  r e -  
sponse t o  costimulation. Thus, a cost im- 
ulatory signal f rom CD28 is n o t  neces- 
sarily the summoning o f  a parallel sig- 
naling pathway tha t  could jo in  the TCR 
pathway i n  the  nucleus. Cost imulat ion 
may instead augment and sustain TCR 
signaling a t  the surface by ini t iat ing the 
reorganizat ion o f  key cel lular compo-  
nents t o  antigen-bound TCRs. 

IMPROVED VIRUSES FOR GENE 
THERAPY 

Hematopoietic stem cells (HSCs) are im-  
portant targets for genetic treatment o f  
m a n y  human diseases. However, t h e y  
t e n d  t o  be qu iescen t ,  w h i c h  renders 
t h e m  res is tan t  t o  r e t r o v i r a l  vectors .  
Miyoshi e t  al. (p. 682) showed tha t  a vec- 
t o r  based on  human immunodeficiency 
virus-type 1 could stably and highly effi- 
c i e n t l y  t ransduce  HSCs. These HSCs 
were then used t o  reconstitute nonobese 
diabeticlsevere combined immunodef i -  
cient (NODISCID) mice. 

Mitochondria1 neurogastrointestinal en- 
cephalomyopathy (MNGIE) is a genetic dis- 
ease that is characterized by a wide spec- 
t rum of neurologic and muscular abnor- 
malities. Patients wi th  MNCIE show multi- 
ple deletions o f  mitochondria1 DNA, bu t  
the  disease is inheri ted i n  a Mendelian 
fashion and, therefore, is due t o  a defect in 
a nuclear gene. Nishino e t  a[. (p. 689) show 
that  the defective gene is TP, which en- 
codes thymidine phosphorylase, a protein 
that regulates the availability of thymidine 
for DNA synthesis. This work may lead t o  
new insights into nuclear control of mito- 
chondrial DNA r e ~ l i c a t i o n  and ~ o t e n t i a l  
new therapies for i i tochondr ia l  diseases. 

RESTORING CIRCADIAN CLOCKS 
Circadian rhythms control  physiological 
activities during the course of the day in  
response t o  the day-light cycle in  most  
organisms. Earnest e t  al. (p. 693) looked at  
metabol ic  act iv i ty  i n  cel l  l ines derived 
from one of the central controllers of the 
mamma1ia.n clock situated i n  the brain, 
the suprachiasmatic nucleus (SCN). These 
immortalized cells maintained a circadian 
rhythm in  their  activities in  cell culture, 
and the cells could be transplanted in to 
animals tha t  had their SCN removed t o  
restore circadian activities. 

FLEXIBILITY OVER STABILITY 
One of the difficulties in  recreating early 
biochemistry is, o f  course, knowing only 
which molecules have survived and n o t  
which were available but  did not  survive. 
Beier e t  a[. (p. 699) have synthesized a 
f a m i l y  o f  p e n t o s e - d e r i v e d  o l i g o n u -  
cleotides that can plausibly be thought t o  
have formed through the same chemical 
reactions that  produced RNA. From their 
f i nd ing  t h a t  a l l  f a m i l y  members f o r m  
stronger Watson-Crick base pairs than  
RNA, they propose tha t  the  survival o f  
RNA did no t  result from maximization of 
double-stranded stability, but  may in fact 
have balanced stability against flexibility. 

AGAINST ANTIBIOTIC RESISTANCE 
The abi l i ty o f  staphylococci t o  resist P- 
lactam antibiotics took away a powerful 
weapon  against  disease. Rosen e t  al. 
(p. 703)  present a solution t o  the problem 
by redesigning an antibiotic so that it has 
strong antibacterial activity against resis- 
t a n t  organisms b u t  can release a side 
chain tha t  had been causing animals t o  
develop an immune response that  would 
make the antibiotic toxic. 
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ilected with areen fluorescent Drotebn IGFP) 1 

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

GenePORTERm T- 
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 
guarantee' 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. 

m R " '  75 reactions T201007 - 150 reactions T201015 
raoclgerJ 750 reactions T201075 

100% 

- .- 
. , 

£ 

0 
BHK-21 CV-1 HeLa S3 NIH 3T3 Jurkot 

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

Transfected Cell TLpes* * hs W g .  
t If you do not g e  beau unnsfcaion ~CSUIU following our 

BHK-21 protocol. kit purchase pria will be nfunded or douMCme-kit 

CHO-K1 pria will be applied to your GTS. Ine. account toward fum 
purchases. Offa valid in USA only md mds 1/31/99. Guarantee 

NIH 3T3 
is limited to a l l  typcs in this ad. nK p u c W  OavFORlER 

cos-1 reagent must be EIUIIIUI uing the GTS, Ine. rrnon policy. This 
B16-Fo cos-7 offaislimited toa~TZ01007 orT201015 kitpercustomer. 
PC-1 2 

C i ~ N o . 4 9 o n  Readers' Senricecard To Order: 888-428-0558 
F a :  619-587- 1499 
10190 T e l e J I  Cout 
San Dkgo, CA 92121, USA D@nostik GmbH +49 51 52-9020 
For the complete product list 

- -fitems check out the 01s Website 0 
m P O f C h C * , K O r r .  77-543-7231 . AXW, 

AG +41 56 484 80 80 T.hnn. PROtech. Ltd. 886-2-23610044 Takara 
,+/A,. ,CT/ ,jCC,,,, ,,f,hf.,, ' '  http://www.gene~ysystem.com 



1 NEW ENGLAND BIOLABS 1 

a a  and PCR 
Summer Workshops 1 

If HEN: We are pleased to announce the fourteenth annual New England Bzolabs 

Session 1 May 30 - June 12, 1999 Molecular Biologj Summer Workshops held at Clark Science Center; Smlth 

Session 2 June 20 - July 3, 1999 College, Northampton, MA, USA Over 1,200 research sc~entzsts have attended 

Session 3. July 11- July 24, 1999 thzs zntenszve program zn the past thirteen )ears. 

INTENSIVE BENCH EXPERIENCE: 
WHERE: 

This intensive. two-week course emphasizes hands-on molecular biology laboratory 
Clark Science Center 

work About eight hours each day will be spent working at the bench All of the work 
Smith College 

is hands-on, there are no demonstrat~ons. 
Northampton, MA 

EXPERIMENTS WILL INCLUDE: 

I.:4Cl'L,TF. Construction and screening of genomic and cDNA libraries, PCR, RT-PCR, PCR 

Dr. Steven A. Williams subcloning. purification of DNA and RNA, restriction enzyme digestion, gel 

Dept of Biological Sciences, electrophoresis, construction of recombinant DNA molecules, cloning in plasmid 

Smith College and and phage vectors, cloning strategies. bacterial transformation, Southern and Northern 

Molecular and Cellular Biology, transfer and hybridlzatlon methods for labeling DNA. DNA sequencing, etc All of 

University of Massachusetts 

Dr. Barton Slatko 

New England Biolabs, Inc 

DNA Sequencing Group 

Dr. Alan L. Scott 

Dept. of Molecular Microbiology 

and Immunology, 

Johns Hopkins University 

these techniques are woven into a cohesive research project carried out by each 

participant during the two-week session. Lectures and discussion sessions (at least 

three hours each day) will deal with all of the above topics and the application of 

these methods in molecular biology research. 

INTENDED FOR BEGINNERS IN MOLECULAR BIOLOGY: 
No previous experience in molecular biology is required or expected. Forty-eight 

participants per session will be selected from a variety of disciplines and academic 

backgrounds. Last year's participants included principal investigators, directors of 

programs, postdoctoral fellows, graduate students, and research assistants. Their fields 

of research included medicine, biochemistry, ecology. immunology, microbiology, 

TO APPL'L': pharmacology, plant biology, genetics, physiology. and others. They came from 

Please submit a recent C.V. or large universities. small colleges. medical schools, hospitals. industry. and private 

resume and a one page statement foundations: 75% came from the USA. and 2 5 4  from overseas. With seven instructors, 

explaining your interest to: the student to teacher ratio is 7 to 1 

Dr. Steven A. Williams FEE: 
Clark Science Center 93200 per participant includes lab manual. use of all equipment and supplies. and 

Smith College room and board (all rooms are singles) Fee includes the use of the libraries. computers 

Northampton, MA 01063 and all campus athletic facilities 

APPLICATIONS MUST BE RECEIVED BY March 10,1999. 
Notification of acceptance status will be mailed by March 13. 1999. Late applications 

will be accepted for our wait list. Payment in full will be due by April 10. 1999. 

Your application should include a brief C.V. and a one page statement explaining your 

reasons for taking the course. Please specify the session to which you are applying 

(1,2. 3) and lndicate one of the other sesslons as a second choice Women and 

minontie3 are especially encouraged to apply For additional information, please 

B 
visit our web site (http://math.srnith.edu/-sawlab/neb.html) or contact us 

Inc. at (413) 247-3004. 
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w L W W  t r-' 'A'- - gs ~ 
stuff 

do all th', 

stuff! 

On the verge of another breakthrough in bioscience? 

Need some serious assistance to match the hectic pace of Experienced and insightful assistance for designing and 
molecular biology protocols and experiments? using new oligos. ~nti i t ive and truly fun to use? ~ i i a l l ~ !  

With a bright color touch screen and graphical display. Get a new Assistant! The Assistant And personalirable, Your specific absorbance-based 
2000'" System. The next revolution in tailored solutions methods and curves are names you create... Perkin-E1mer' With crowded bench 'pace, and on top level buttons in the folder you choose. Your local ing work areas, this compact and innovative productivity currency, your local timeldate convention, your style. tool is ready -when and where you are. For instant help Even a time-stamped log of your day's work for reference. computing concentration and amounts of biomolecules- 
in the units needed for setuD. For findine the volumes Job done. 

" 
needed for microplate or tube dilutions in a flash. For 
quick OD260 checks, finding concentrations of DNA and To get this talented new Assistant started in your lab next week, 

protein solutions. For running quantitative colorimetric order one r i s k - h  for 30 days by calling I-877-MOREMBA. 

analysis from stored standard curves. And visit www.perEdneImer.corn/mba2~0 for a free T-shirt 
offer and to see how much of the routine stuff it will do, so 

Conversions are no problem.. .they are dynamic: picomoles, you can do the cool stuff. Start planning that next discovery 
ODU's, and copy number all in context for the next step. experiment -now! Circle No. 25 For Literature 

Circle No. 26 For a Sales Call 

The linea of a d d  armmunication are OPEN. It's the Perkin-Elmer commitment to build@ ~elationsbips by sharisg 
information and solving problems together. So no mamatter how  your needs, our worldwide sum and 
d m  teams will take you whem you need to go. Experience MORE of what PE can do for you For the location 
nearest you, or a complete listing of our worldwide offices, visit us at www.perkhdmer.com. E-MAIL us at I h h @ p d d u . d m a . c i n n . ~ h t h e I J . S . . d i ~ ~ o r h I . a b ~  



-4 

I cence monitori 



PCR optimization 
in one single experiment 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius MastercycleP gradient is an innovative, 
compact thermal cycler for even the most demanding 1 2 3  4  5 6 7 8 9 1 0 1 1 1 2 1 3 1 4  

PCR* applications. Its gradient function enables a tern- '1 
perature gradient of up to 20 O C  to be generated across 
the block, thus optimizing the annealing, denaturation, 
nr extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo- 
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 
plate - without block exchange. 

The exact block homogeneity ensures reproducible 
results. Variable, high incubation speeds as well as time 
and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programming flexibility. 

The Mastercycler personal is designed to meet personal 
applications. Its 25-position all-in-one universal block 
holds 25x0.2 ml tubes, 16x03 ml tubes, or one micro- 
plate in a 5x5 grid. 

Personal memow cards for 10 individuallv develo~ed 
protocols allow an easy and comfortable~method'transfer 
between both Mastercycler models. 

Circle No. 34 on Readers' Service Card 

0 Experimental determination of optimal annealing temperature. 
The calculated primer annealing temperature was 56.5 "C, the 
actual aznealing temperature is 63.5 "C. The ribosomal spacer region 
of rnycoplasms from H9 cell cultures was amplified. 

'PCR (Polymgase Chain Paaction) is pmiected by patent. The Went is held by Hoftmann-La Roche. 
Practice of the patented Polymerase Chiun Reaciica (PCR) pra;ess requires a license. 
The Eppendorl Thennal C y c b  are Authorized Thermal Cyclers and may be used with PCR licenses 
available from the Perkin-Elmer Corporatoon. ThRr use with Authorized Reagents also prowdes a limoted 
PCR license in accordance wiih the lsbel righis accompanying such reagents. 

Eppendorf - Netheler - Hinz GmbH .22331 Hamburg . Germany . Phone (+49) 40-53801-0 . Fax (+49) 40-53801-556 
website: www.eppendorf.com . e-mail: eppendorf@eppendorf.com 

Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . USA. Phone 800-421-9988 or 516-876-6800. Fax 516-876-8599 
website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 



DISCOVER WHAT 

THOUSANDS OF 
1 NEUROSCIENTISTS 

The Leading Edge 
in Neuroscience 

For over 18 years, neuroscientists 

have depended on the quality, 

expertise and service of 

RBI. Today, our company 

manufactures and distributes 

over 1,600 chemical and 

biochemical products for 
investigating cell signaling 

pathways in the central and 

peripheral nervous systems. 

I HAVE ALREADY FOUND. 

m 

I PRODUCTS FOR 
SIGNALING PATHWAYS 

Expertise, Support and 
Service You Can Trust 

We develop and manufacture 

many of our products, so you 

can count on us for expert 

technical support and 

responsive customer service. 

Make the RBI 
Discovery Today 

The 1998 RBI Catalog 

features over 1,600 research 

products for neuroscience, 

signal transduction and 

peripheral nervous system 

studies. We offer the most 

complete listing of high-purity 

neurochemicals in the world. 

For a free catalog, call 

us at  800-736-3690 

or 508-651-8151 or 

visit our web site at: 

www.callrbi.com. RBI - it 
could be the most important 

discovery you make today. 

Pure Excellence I 
The consistent quality and 

high purity of RBI products 

are recognized worldwide. 

All are backed with detailed 

documentation, including 

structures, physical properties 

RBI Provides the Most Comprehensive 

Selection of Specific High.Purity 

Compounds to Study Signaling Systems. 

and references to  protocols. 

I Visit us at the 
1998 SFN Meeting 

Booth 717, 71 9 

SIGNALING INNOVATION 

RBI is a Member of the Sigma-Aldrich* Family of Companies 

Tel: 508.651.8151 Fax: 508.655.1359 www.callrbi.com 
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LUCIFERASE ASSAY FOR 
HIGH THROUGHPUT SCREENING 

The Steady-Glom 
System, new from 
designed to yield reliable 
results in high throughput 
applications. The Steady-Glo" reag 
provides stable luminescence with 
half-life greater than 5 hours. 
The system is optimized for both 96 
and 384 well plates, and is broadly 
compatible with mammalian cell 
culture conditions. 

ThR rn standard in gbw-lype 
~ueifemse w w e r  gem? assays 1 

mterSmsffMly 
Greater light output than other extended- 
lifetime luciferase assay reagents results 
in increased sensitivity. 

---st A-Y *-"'-- 
Steady-GloTM Reagent is less sensitive 
to mixing conditions, evaporation and 
pipetting errors, resulting in improved 
assay reproducibility in multi-well plates. 
This is particularly useful in 384 well 
plates. 

Supplied in 1 Om1 or . ,Dm1 sizes, the 
reagent does not require thawing, 
measuring or temperature equilibration 
before use. Simply mix buffer with 
lyophilized substrate and add to cells 
in growth medium. Please inquire about 



'l'he Essential UeslctoD ' I O O ~ S  lor scientists ana EngineersTM 

WleCuw@W) and 3 * 

Tablecurve 2D 4.0 and 3 0  3.9 curve and swface fining 
packages tfiat instantly fit and 
find the id& model to your X I  an 

scan@m 
provides powerful and comprehensiv 
ual infomoatiioir 



Integrins 

Functional 
Ex tracellular 

CHEMICON International, Inc. Phone: (909) 676-8080 (800) 437-7500 

Fax: (909) 676-9209 www.chemicorn.com e-mail: custserv8chernicon.com 

Matrix 

Antibodies to 
Integrins, MMPs 
and TIMPs 

Integrin 
purification gels 

Contact us for 

our complete product 

listing or for help 

with a novel reagent 

specific for your 

needs. 
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Announcing the first in a series of symposia ... - Non-selectlve 

THE juURk~l01 i; 

SYMPOSIUM 
Secretion: Mechanisms and Regulation 
of Exocytosis 

EXPERIMENTAL BIOLOGY 99 
Saturday I 7  April 1999,Washington DC 

Keynote Lecture 
James E Rothman 
(Sloan-Kettering Institute. NY) 

The minimal machinery fir vesicle budding and fision 

Speaken include: 
Julio Fernandez George Augustine 
(Mayo Clinic, Rochester, MN) (Duke University. Durham. NC) 

The molecular mechanics of single proteins observed Molecular mechanisms of neurotmnsmitter release: 
by atomic f i ~ e  microscopy a functional view 

Joshua Zimmerberg 
(NIH, Bethesda, MD) 

The fusion complex of exocytosis and 
enveloped viral fusion 

Jacopo Meldolesi 
(Scientifk Institute San Rafhele, Milan. Italy) 

Neurosecretion competence: an independently 
regulated tmit of the neumsecretory cell phenotype 

Thomas C Siidhof Bertil Hille 
(University of Tewt, Dallas,TX) (University of Washington. Seattle, WA) 

Regulation of synaptic vesicle exocytosis Stimulation of exocytosis without a calcium signal 

Pietro De Camilli 
(We University, New Haven, CT) 

Refirmation of vesicles after exocytosis 

Registration is via the Experimental Biology 99 site at 
www.faseb.orgleb99 or for further information go to 
http:/lphysiology.cup.cam.ac.uk~JPhysiollsymp.html 
E-mail: JPSyrnposium@physoc.org 

Circle No. 24 on Readers' Service Card 
The journal of Physiology is published by Cambridge University Press on behalf ofThe Physiological Society in 24 formighdy 
issues in eight volumes (5 14-521) plus Proceedings issues.The 1999 subscription price (which includes online access) is 
f 1248192 134. ISSN 0022-375 I. For further information go to  www./ournds.cup.org. 
The journal of Physiology has i t s  own home page showing the latest contents and news items of interest to physiologists. - 
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ioopiosis 
Ypids@uRng 
Piot~ih kinwt~$hosphw 
Gene reguIMon 
Prot~asome and proteases 

I 

Call: 800-942-0430 
Visit: www.biomol.com 

w m -  
~ture the Power E 

Jobs 

Every ad placed in this 
issue of Science was 
posted on Science 
Professional Network's fully 
searchable online jobs 
database.. .last week. 

Get a jump on the 
competition. 
Find out about upcoming 
Science Career Fairs. 
Sign up for Job Alerts, 
our e-mail job notification 
service. I 
Link directly to rop 
organizations on 
Employer Profiles. 

6 www.scienceonline.org 
click on "Science Careers" 

Science 
Real jobs. Right now. 



Success 
Right Out of 
The Box I 

I Dm . .I 
'C:S PLAN 

Our alfention to derail gives you 
results d@ out of the box. If you're 
searchirq for PK)*in taw, mats 
profiling or dedpherinq the hteme, 
you need the Genomk Solutions 
Invesns4top* System. 
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vhat hasn't bc 
done before 

" = Run 

Introducing GIBCO BRL" THERMOSCRIPT RT-PCR Systems. 

T H E R M O S C ~ ~  RT-PCR Systems, employing a novel avian 
RNase H- reverse transcriptase, together with the M-MLV-derived 
 SUPERSCRIPT^ Il RNase H' RT family of products, offer exceptional 
RT-PCR performance, no matter what your need. 

THERMOSCRIPT RT-PCR Systems 
Higher specificity 

Synthesize cDNA from high secondary structure RNA, rare RNA, 
and RNA with high GC content, and improve specificity of priming., 

Superior to RNase H+AMV and M-MLV RTs for cDNA synthesis 
at temperatures up to 70°C. 

Higher sensitivity 
100-times better sensitivity than with AMV H+ RT. 

Higher yield and longer transcripts 

Reduced RNase H activity for increased percent of full-length cDNA 
and higher cDNA yield than with AMV or M-MLV RNase H+ RTs. 

Amplify RT-PCR targets up to 12 kb. 

U.S. Academic and Government Orders/TEC~-Lm~~: (800) 828-6686 
U.S. Industrial Orders/TECH-Lm: (800) 874-4226 
Internet Ordering and Information: www.lifetech.com 

SUPERSCRIPT Preamplification System 
Configured with SUPER!XNFT I1 RNase H- RT for ht-strand cDNA 
synthesis. Use for cloning or customize with amplification enzyme of 
choice for PCR. 

SUPERSCRIPT ONE-STEP" RT-PCR System 
Unique combination of SUPER SCRIP^ II RNase H- RT and Tag DNA 
Polymerase to amplify up to 3.5 kb fragments. 

Detects 5 to 10 molecules of RNA template. 
Single tube reaction for reduced pipetting and risk of contamination. 

T H E u M m  RT-PCR System for Fit-Strand cDNA Synthesis 11  146-016 
with PIAmiwMeTaq DNA Polymerase 11 146-032 
with FUimm Taq DNA Polymerase High Fidelity 11146040 

SUPERSCRlPr Reamplification System 1808941 1 
SUPERSCRIPT ONE-STEP RT-F'CR System 10928-026 

LIFE @TEcwoLoaEs. 
U.S. Academic & Government Fax Orders: (800) 331-2286 U.S. Indushial Fax Orders: (800) 352-1468 l k se  pPod~~ta  an for laborany rexarch use only and are not intended 
Latin America Orders: To OrderIT~m-Im% (301) 610-8709 Fax: (301) 610-8724 for humaa or a n i d  diagmaic. thenpeutic. or other clinical uses, unlesr 
Canada Orders: To Order: (800) 263-6236 TECH-- (800) 757-8257 Fax: (800) 387-1007 ahawig saad 01999 Life T d w b g k ,  Inc. 98-97CRE 

Rurhw dlhere poducu i l  l f ~ m p m i d b y  r iimied licenac to urc them in Ihc Pol- Chin Reaction IPCR) poec.r fw -h md dcvclopmcnt in mn- a* c@czvAms YT i n k  aulamd w d k  KR - i s d b y k y p k m l ~  
fcr, either by w y m t  u, Pcrkin.Elmrr n ar p h d .  i . ~ ,  m aulhdud l h m d  w l a  l k a c  pducu m wid undcr Usonling m g e m c n t a  with F. Hdhm+LaRockLai  R& Hdrrvlr Syacw Ins.. dm ~~~. 
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INTRODUCING A C C u T R A C C M  FOR D N A  SEQUENCING 

NOW, COUNTING LANES 
IS AS EASY AS 1,2,3,,, 

WITH ACCUTRAC, THE NUMBER AND LOCATION OF EACH LANE 15 

APPARENT. INCORRECT ASSIGNMENTS ARE THUS ELIMINATED. 
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