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R&D Systems 
now offers over 200 products for use in 

apoptosis research. This extensive 
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With an output of 70,000 bases per plate or up to 500,000 bases 

per day, MegaBACEW1 000 is the master of productivity. Now, with the 

feedback of top genome and genotyping centres we've taken it one step 

further - by automating the data flow. 

New software facilitates high productivity 
We've upgraded the Sequencer Analyzer software, improving the portability of 
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A (NOT QUITE) PERFECTLY STILL 
LANDSCAPE 

Mars Pathfinder landed and surveyed the 
boulder-strewn area of Ares Vallis. On the 
basis of the morphology of the rocks and 
surface, it was suggested that the current 
landscape was created about 2 billion 
years ago through catastrophic flooding 
and dust storms and that little further 
processing has occurred. Horz et al. (p. 
2105) now identify an impact-produced 
crater of about 25 centimeters in diame- 
ter on one particular rock (Stimpy) and 
suggest that other fractures and angular 
shapes observed on other rocks are relat- 
ed to small-scale impacts. The authors 
then calculated a realistic range of sizes 
and velocities for iron and chondritic pro- 
jectiles that could enter the martian at- 
mosphere and create the small craters 
and fractures. Thus, it seems that dynamic 
processes may still be altering the car- 
toon-character shaped rocks of Ares Vallis, 
and these small-scale features can provide 
additional understanding about the pres- 
ent and past martian environment. 

CHARGE DENSITY WAVES 
AND DEFECTS 

Many metallic systems exhibit charge- 
density waves (CDW), which are modula- 
tions of the valence charge density that 
lower both the energy and the symmetry 
of the system. Weitering et al. (p. 2107) 
have studied the effects of defects on the 
two-dimensional CDW formed by an over- 
layer of tin on the (1 11) face of germani- 
um, which forms domains of threefold 
symmetry. Point defects (substitutions of 
germanium for tin in the overlayer) were 
found to "pin" a particular orientation of 
the CDW. Moreover, the distribution of de- 
fects was nonstatistical, which suggests 
that defects moved to accommodate the 
CDW at its onset temperature. Such hop- 
ping occurred at temperatures well below 
those for the atoms to be mobile, which 
indicates that the formation of CDW low- 
ers the barrier for such motion. 

Catalysts made from early transition met- 
als such as zirconium and titanium have 
long been used to polymerize ethylene 
and other small alkenes. Kageyama et al. 
(p. 2113; see the Perspective by Lehmus 
and Rieger) show that when a titanium 
compound (titanocene) is incorporated 
within the nanometer-scale channels of 
mesoporous silica fibers, polyethylene of 

very high molecular weight (>6 million) 
is formed when a methylalumoxane co- 
catalyst is present. The polyethylene, 
which is extruded from the channels as 
filaments with diameters of 30 to 50 
nanometers, forms highly ordered, ex- 
tended-chain crystals. 

THE GRAVITY OF THE 
SITUATION 

Long Valley Caldera in California is a 
large, nearly circular collapsed roof of 
a magma reservoir that formed during 
a catastrophic eruption about 73,000 
years ago. The magma reservoir con- 
t- ies t o  be replenished today, and 

m 
area has E n  moni- 

changing patterns in surface and sub- 
surface deformation related to  mag- 
matic and hydrothermal activity (the 
heating of the local water system by 
the hot magma remvoir). Battaglia et 
al. (p. 2 1 19) used extensive gravity 
measurements of Long VaUey Caldera 
conducted in  1982 and 1998 along 
with surface deformation measure- 
ments to  distinguish the progress of 
magmatic activity from hydrothermal 
activity.They found a positive residual 
gravity signal that is related to  the in- 
trusion of magma about 10 kilome- 
ters beneath the resurgent dome. 
These results can be used t o  assess 
the growth of the magma reservoir 
and t o  estimate the potential for an 

THE MANTLE'S NOBLE CASES 
Noble gases such as neon and xenon can 
be used to trace the evolution and inter- 
action between Earth's mantle and atmo- 
sphere because nuclear processes can pro- 
duce characteristic anomalies in their iso- 
topic distributions. Caffee et al. (p. 21 15) 
measured the isotopic composition of 
xenon in carbon dioxide-rich gases from 

wells in Colorado, New Mexico, and south- 
ern Australia. They found excesses of 
xenon isotopes compared to Earth's at- 
mosphere that were consistent with ex- 
cesses that have been measured in mete- 
orites. They suggest that the noble gases 
are derived from a lower mantle source 
that has not be substantially degassed 
from its primordial, solar-like composition 
and that this source has remained isolated 
from mixing by convective processes. 
Their results have important implications 
for the age of Earth, the timing of the at- 
mosphere's formation, and the subse- 
quent evolution of our planet. 

RNAS INSIDE THE MACHINE 
Ribosomes are the cellular entities that 
translate information, encoded as nu- 
cleotide sequences, into protein-based 
machines that carry out the catalytic, 
structural, and signaling functions neces- 
sary for life. In bacteria, these entities are 
themselves composed of 50 to 60 distinct 
protein molecules and three distinct RNA 
molecules that are arranged into a com- 
plex, with a mass of approximately 2.5 
million daltons (see the Perspective by Lil- 
jas and the news story by Pennisi). Infor- 
mation is provided in the form of messen- 
ger RNA (mRNA, which is essentially a 
copy of the nucleotide sequence of a 
gene). The keys to decoding are supplied 
by transfer RNA (tRNA) molecules that 
bind specifically to the mRNA at one end 
and carry amino acids at the other end; 
these amino acids are then assembled in- 
to peptide sequences. An overall view at 
7.8 angstroms of the ribosome and the 
binding interactions with tRNA are pre- 
sented by Cate et al. (p. 2095; see the 
cover), and a close-up analysis of the ar- 
rangement of the largest RNA molecule is 
described by Culver et al. (p. 2 133). 

THE BIGGER THE CELL, THE BIGGER 
THE FLY 

Cells of a specific type maintain a charac- 
teristic cell size, and in multicellular organ- 
isms, this effect has an influence on the 
size of organs or the complete animal. Even 
as more knowledge about control of the 
cell division cycle is accumulated, the 
mechanisms by which cells control cell size 
remain poorly understood. Montagne et al. 
(p. 2126) provide evidence that implicates 
a role for a signaling pathway that controls 
translation in the control of cell size. 
Drosophila that lack DS6K, the homolog of 
the mammalian p70 ribosomal protein 56 
kinase, develop slowly and are only about 

CONTINUED ON PAGE 2031 
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half the size of their normal counterparts. 
The change in size of the fly is a cell-au- 
tonomous event that reflects changes in 
cell size while cell number remains con- 
stant. In a Perspective, Leevers discusses 
how these results, together with recent 
findings that cell size is influenced through 
signaling from the insulin receptor (which 
also controls the activity of DS6K), begin to 
define a critical pathway that regulates the 
size of individual cells. 

SUPPRESSING CANCER AND 
AlJTOlMMUNlN? 

Mutations of the Pten tumor suppressor 
gene, which encodes a phosphatase, occur 
in both sporadic and inherited human 
cancers. Di Cristofano et  al. (p. 2122) 
show that mice carrying heterozygous 
mutations in Pten develop lymphomas 
and suffer from autoimmune disease in a 
manner similar to that seen in mice with 
inactivating mutations in Fas or Fas li- 
gand. T and B cells from the Pten het- 
erozygous mice were impaired in Fas-me- 
diated apoptosis. These results implicate 
Pten in the Fas response and suggest that 
it may play a role as a suppressor of au- 
toimmunity as well as cancer. 

lNHlBrrlNG PATHWAYS INSTEAD OF 
MOLECULES 

One of the medically important roles that 
the -phosphatase calcineurin plays in regu- 
lating T cell responses is the dephospho- 
rylation of the transcription factor NFAT, 
which then can move into the nucleus and 
initiate transcription and cell activation. 
Current immunosuppressive drugs inhibit 
calcineurin, and therefore inhibit all of its 

functions, which may contribute to the 
known toxicity of the drugs. Aramburu et 
al. (p. 2129; see the news story by Hag- 
mann) have made a more specific in- 
hibitor of the NFAT activation pathway by 
identification of a peptide that binds with 
high affinity to the site on calcineurin to 
which NFAT binds, thereby inhibiting the 
association of the two proteins and 
specifically blocking only the NFAT path- 
way in the cell. This result demonstrates 
that interaction sites may make good tar- 
gets for specifically inhibiting a particular 
signaling pathway and provide alterna- 
tives for the development of therapeutics. 

IT' s THE MUSCLES AND THE 
MOTION 

The primary motor cortex subserves 
movements yet it is unclear what proper- 
ties are encoded by these neurons-does 
firing of these neurons correlate with a 
pattern of muscle activation or with the 
direction of the desired movement in 
space? Kakei et al. (p. 2136) have designed 
a task to dissociate these parameters for a 
series of wrist motions. By recording from 
neurons in the motor cortex of a monkey 
during this task, they identify two main 
populations, one in which the neuronal 
activity does appear to be connected to 
muscle activation independent of the re- 
lation to extrinsic spatial coordinates and 
another in which the neuronal firing ap- 
pears to be tied closely to the direction of 
movement in space. Thus, they suggest 
that both muscle and spatial representa- 
tions are encoded, although further work 
will be needed to establish how they are 
combined to guide actual movements. 

TECHNICAL C O M M E N T  SUMMARIES 

MOLECULAR AND FOSSIL CAPS The full text of these comments can be seen at 
www.sciencemag.orglcgi/content/fuLV285/5436/203la 

M. Foote et al. (Reports, 26 Feb., p. 1310) analyzed the rates of extinction and preserva- 
tion in fossil lineages to address discrepancies between fossil and molecular dates for 
the origins of key lineages. Their analysis was inconsistent with the proposed early origi- 
nation of eutherian mammals deduced from molecular data [S. B. Hedges and 5. Kumar, 
Nature 392,917 (1 998)l. 

Hedges and Kumar comment that "several critical aspects of IFoote et al's] model 
are flawed" and then re-assess and attempt to reconcile the molecular and fossil data. J. 
D. Archibald questions Foote et ale's treatment and placement of a key group of possible 
early placental mammals, the zhelestids. Finally, T. H. Rich et a1 comment that one rec- 
onciliation of the molecular and fossil age estimates-that crown group taxa were 
evolving in a geographically isolated and poorly sampled region-may be supported by a 
new fossil find in Australia. 

In response, Foote et al. defend their analysis and treatment of the zhelestids and 
argue that the new fossil finds, even if accepted, are insufficient to explain the gap in 
many lineages. They state that even "accepting Hedges and Kumar's calibration ... the 
gap [between the fossil and molecular records] is implausible." 
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Finally, a transfection reagent that makes you smile, every time! 
lntroduclng GenePORTERTM reagent, which 

incorporates direct hydrophilic low - Gene PO RTE R conjugation ( D m )  technology; is the GenemRTER" 

~ ~ ~ ~ ~ f ~ ~ t i ~ ~  ~~~~~~f 
latest innovation from the lab of Dr. 

50% Philip Felgner, inventor of lipofection. 2 ; 40.,o 
In a variety of cell lines, GenePORTER reagent consistently delivers higher B o 3w0 

levels of transfection than any other commercially available product. This g%z 
robust reagent performs in a wide range of conditions, including different ratios 

BHK 21 CV-1 HeLo S3 NIH 3T3 Jurkot 
of plasmid and reagent. GenePORTER reagent is easy to use and does not Cell Type 
require enhancers or special handling of cells, saving time, cost, and reagents. 
Order GenePORTER reagent today. The results will make you smile. The p-gal expression plasmid was delivered into cells using 

GenePORTER or com~etitor's transfection reaaents. Each I 
manufacturers protocoi was followed. A colorim%tric assay was 
used to measure p-gal expression 48 hours after transfection. 

Transfection Reagent 
75 reactions (0.75 ml) T201007 
150 reactions (1.5 ml) T201015 

I 750 reactions (5 x 1.5 ml) T201075 

New High Expression Vectors 
g WizW. Expression vectors 

Call for a brochure or visit our web page 

? k ~ h e r a ~ ~  Systems International Distributors 1 
To Order: 888-428-0558 

Fax: 6 19-623-9494 

Australia. ASTRAL +61P-9540-2055 Austda 810-TRADE +43 1 889 18 19 
Banelux . BIOzyrn+31+(0)45 532 77 55 Denmark, Flniand, Nanny, Sweden 
KEBO Lab +46 8 621 35 07 France OZYME +1 30 85 92 92 Qmnarty. 

BlOzym GmbH +49 5152-9020 Italy. Duotech 39 02 331 066 30 Japan. 
Funakoshi +61-3-5684-1622 Korea. Core Bio +82 2 647-7530 Spln 
Bidova +34 91 551 54 03 SwiImInnd. Axon Lab AG +41 56 484 80 80 

m 
erapy Systems 

-.4- - 
10190 Telesis Court, Son Diego, CA 92121, USA 

Check out the Gene Thera~v  Svstems web  site @ 
http://www.genethe~systems.com I Tatwan. PROtech, Ltd. 8862-23810644 United Kingdom Lifescreen !A. 

+440 1923 241515 I 
I I 

Circle No. 50 on Readers' Service Card 





Need Plenty 

Operon has Beefed Up its capacity! 
Do you have a project that requires a large number of oligonucleotides? 
Operon Technologies has expanded its DNA synthesis capacity. We can handle 
orders for many thousands of oligos and deliver them quickly, usually in less 
than one week. We can ship large orders in individual tubes or in 96-well 
formats. And with large orders, we apply volume discounts to our already low 
list prices. For a price quotation or other information, please call our customer 
service department at 800-688-2248 or send an e-mail to dna@operon.com. 

I List Prices for Custom DNA Scrvicts 
( d i % c o u r ~ t %  a \ ; t i l a l ~ l r -  fi,r h i g h  \ O ~ I I I I I ~ -  o r - < l e r % )  I 

O P E R O N  T E C H N O L O G I E S ,  I N C .  - 
Scale Pricebase Set-up 

0.05 pmole $0.60 $5.00 

0.2 pmole $1.20 $10.00 

1.0kmole $2.40 $20.00 

(Larger scales available) 

World's Leading Supplier of Synthetic DNA 

1000 Atlantic Avenue, Suite 108 Alameda, CA 94501 
Phone: 800-688-2248 Fax: 510-865-5255 EmaiL dna@operon.com Web: httpJhKww.operon.com 

Method Price 

Sephadex free 

HPLC from $30 

PAGE from $45 

(Many scales available) 
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M~dlticalion Price 

Amino Modifier $25 

Biotin $50 

Fluorescein $50 

(Many other modifications) 



"An INVALUABLE addition to any 
word-processing so&::--- 
used for scientific 
publications." 
SCIENCE, 3 July 1998 

-cl !rs, teach(--s, cl inicianr 
I 

I I I I I I U ~ I L ~ I  TS 01 a r I  I . ?? A 
r re! 

ONLINE SEARCH TOOL 
Access and search more than 100 remote 
bibliographic databases such as MEDLINE 
and many university library catalogs from 
within EndNote. 
Transfer your results directly into your 
EndNote database! ... Bibliogrcrphier Made Emy- 

REFERENCE DATABASE 
Create an unlimited number of EndNote 
databases. 
Store abstracts, keywords, and notes. 
Link to full-text articles on the Web. 

I-STEP BIBLIOGRAPHY MAKER 
Create 1 -step bibliographies~~ from within 
Microsoft Word (Mac and Win) and 
Wordperfect (Win). 
Insert citations and format bibliographies 
without leaving your word processor. 
Includes more than 300 bibliographic 
styles (e.g., JACS, Science, Nature). 

Compatible wi th most Windows and Macintosh computers. 

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! 
Australia (41) 66.58.3874 France (+33) (0) 1.42.46.00.42 Germany (+49) (01 69.970841.11 Japan (+81) 3.3502.6472 800 Jones Street Berkeley California 94710 USA 
Baltic nationslScandinavialRussia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland (+/+I) 21.711.15.20 
UKllreland (+44) (0) 1865.784800 

PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
EMAIL infoOisiresearchsoft.com 

O Copyright 1999 IS1 ResearchSoft. EndNote is a registered trademark of the Institute for Scientific Information. All trademarks are 
the property of their respective companies. www.endnote.com 
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PCR optimization 
in one single experiment 

The determination of the right annealing temperature is 
crucial for establishing a new PCR experiment. The new 
all-round genius Mastercycler gradient is an innovative, 
compact thermal cycler for even the most demanding 
PCR* applications. Its gradient function enables a tem- 
perature gradient of up to 20 OC to be generated across 
the block, thus optimizing the annealing, denaturation, 
or 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 

Of course, both Mastercyclers are licensed and 
authorized for PCR. 

Experimental determination of optimal annealing temperature. 

The calculated primer annealing temperature was 56.5 "C, the 

actual annealing temperature is 635°C. The ribosomal spacer region 

of mycoplasms from H9 cell cultures was amplified. 

holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 
'PCR (Polymerase Chain Reaction) is protected by patent. The patent is held by Hoffmann-La Roche. 

plate in a 5x5 grid. Practice of the patented Polymerase Chain Reaction (PCR) process requires a license. 
The Eppendorf Thermal Cyclers are Authorized Thermal Cyclers and may be used with PCR licenses 
available from the Perkin-Elmer Corporation. Their use with Authorized Reagents also provides a limited 
PCR license in accordance with the label rights accompanying such reagents. 

Personal memory cards for 10 individually developed 
protocols allow an easy and comfortable method transfer 
between both Mastercycler models. 
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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 51 6-876-6800 . Fax 516-876-8599 

website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 
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I n t r o d u c i n g  
m 

The transfection reagent for the next millennium. 
LIPOFEC~= 2000 Reagent offers the 
highest transfection efficiencies and expression 
levels for the widest variety of cell lines. 
LIPOFECTAMINE 2000 
Reagent provides: 

Highest Transfection 
Efficiencies and Activities 

Excellent for transient 
and stable transfections 

Rapid, Easy-to-Use Protocol 
Simplified steps for easy automation 

Ideal for high throughput applications 

LIPOFECTAMINE 2000 Reagent is part of our full line of 
GIBCO BRL* transfection reagents, media, selective antibiotics, 
cell lines, and DNA purification systems for eukaryotic gene 
expression. 

Contact TECH-LINE:" TECH-ONLINE:" or your 
Life Technologies representative for more information on 
the transfection reagents of choice for the next millennium. 

in a variety of cell lines Comparison of p-~a~actosidase activity in CHOS 
cells uansfected with pCMV.SPORT-pgal DNA, 

Works well for both adherent L I P O F E C T A M ~  2000 Reagent. and several other 

and suspension cell types commercially avilable uansfmion reagenb. 

Unsurpassed performance in the presence or absence 
of serum 

Ideal for cells commonly used for protein expression 
(293, CHO and COS, shown above left to right) 

Internet Ordering and Information: www.lifetech.com 

LIPOFEC~AMINE 2000 Reagent 1 1668-019 1.5 ml 
11668-027 0.75 ml 

Essential Technologies for the Science of Life" 

U.S. Academic o r d e r s / T ~ c H - L ~ ~ ~ :  (800) 828-6686 
U.S. Government OrdersIT~cH-Lm (888) 584-8929 
U.S. Industrial orders/TEc~-L~~E: (800) 874-4226 

l k s e  products an for laboratory revarch use only and an not intended for human 
or animal diagnostic. therapeutic. or other clinical uses. unless otherwise stated. 

Quantities subject to change without notice. 01999 Life Technologies. Inc. 99478CRE 

Latin America O ~ ~ ~ ~ ~ / T E C H - L I N E :  (301) 610-8709 Canada Orders: (800) 263-6236 
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New HCS optics I 

Leica. Microscopy 
at its finest. 
The new DM IRB is the logical further development of Leica's successful inverted research microscope. All con- 

trasting techniques are integrated and are quickly and easily switched. The variable illumination and imaging light 

paths, excellent HCS optics and wide range of peripherals make the DM IRB an ideal tool for inverted research 
P 

Z microscopy. 

Leica Microsystems Wetzlar GmbH 

Ernst-Leitz-Strasse 

0-35530 Wetzlar (Germany) 

Phone 4 9  (0) 6441129-0 

Fax +49 (0) 64 41/29 25-99 

www.leica.com 
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, of how THE GUIDE* 
recommendations apply to the 

One CageT" System 

Number of animals recommended oar caoe 
based on 80 sq. inches of usable flbor a&, 
7-314" interior cage height: 

With One Cage, 560 mice, 448 hamsters, 224 rats, or 112 guinea 

pigs can be housed in a single rack. This represents up to a 273% 

increase in animal populations. (A facility housing 2,200 rats 

would require 37 racks housing 30 cages with 60 rats per rack 

1 (based on OM-style mck). Compare this to 10 One Cage racks 

housing 224 rats per rack.) 

You can house more rodents in less space while meeting 

interior cage height and floor space requirements. 

Cleaning and handling multiple cage sizes, wire bar lids, filter 1 



I I'hc filter rcpl,~ccnlc.nt clc\ ice ~,ro\ ides quick 

ancl c;is!. esc1i;inge of filter>. 'l'lic clear plnstic 

mocl~~lar clcli\~cr! s!.stchni pro\.idcs grc;~tcr 

\.isibilit). o f  ti~otl ;tnd \\-;ltcr ti)r C;IS). inspection. 

1. faster cage changes. 

I louw niore ;~nini;~ls in Icw sptcc :tt less cost 

1 % ~  in f i l l 1  compliance \\-it11 'I'hc (iuitlc' 

:~ncl prelxu-cxl for the nrri\.;tl of new 

;~nim;tl care policies. 

Simplifj- purch;tsing, C L I ~  cio\vn o n  it-i\,cntor!. 

ancl rcclucc the tit1111bcr of tt1~11;1rot111d units 

I:liminatc \\ire har licls 

\Vl-icn !.OLI look ;it the options, there'> no  

iontcst. It's One <:age. 

lab products inc 
a company 

Lab Products. Inc., 742 Sussex Ave. 
P.O. Box 639. Seafold. DE 19973 
302.628.4300 800 526 0469 

FAX 302.628.4309 
www labproduc ts lnc  c o n ?  

1 .d [ ~ -  ------ --J ,rnerCNd 

-- 

! One Cage. One Rack and Micro-Isolator SP 
are trademarks of Lab Products. Inc Patents penrltng 

0 810 Medtc Cornoratton 1999 Msrle In USA 
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TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com 
EASY ON-LINE ORDERING 

The Sigma-Aldrich PipeLineTM ecommerce 
system offers simple, on-line access 
to over 200,000 products from the 
Sigma-Aldrich brands: Sigma, Aldrich, 
Fluka, Supelco and Riedel-de Haen. 
Now you can place multi-brand orders 
for biochemicals, chemicals, equipment 
and laboratory supplies from all of 
our brands in a single transaction. 

FIND WHAT YOU NEED FAST 

With eight different ways to search, 
including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. It will make your job easier. 

A TOTAL INFORMATION RESOURCE 

Because we are a manufacturer, we offer 
not only quality products but the technical 
knowledge and support to back them up. 

Over 90,000 on-line MSDS's 
Over 2 million on-line Certificates 
of Analysis 
Thousands of data sheets and 
technical bulletins 

SIGMA-ALDRICH 

3 0 5 0  S p r u c e  S t r e e t ,  S t .  L o u i s ,  M O  6 3 1 0 3  8 0 0 - 5 2 1 - 8 9 5 6  o r  3 1 4 - 7 7 1 - 5 7 6 5  
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THERE'S ONE WAY TO FIND OUT. and more affordable for everyone. It gives 
GO TO BIONAVIGATOR.COM you access to the databases and tools 

BioNavigator:com is a unique Web-based you want and need, integrated in a way 

service for commercial and academic lab- that expert and novice users alike will 

oratories that makes bioinformatics easier appreciate. Instructive protocols wi th 

interactive flowcharts guide you through 

bioinformatics analysis procedures. And a 

comprehensive tutorial helps you get the 

most out of every BioNavigator.com feature. 

A PLACE WHERE DATA BECOMES KNOWLEDGE. 

BioNavigator.com integrates databases 

and bioinformatics tools, so you can 

pipeline analysis procedures according to 

bteroctive protocols in BioNovigotor.com guide you through 
your needs and preferences. Since all the 

bioinformatia analysis procedures, step-by-step. tools and databases are in one place, you 

don't need to cut and paste sequences from 

one e-mail to another. 

Best o f  all, you don't need any 

expensive hardware or software. All you 

need is a PC or Mac, a web browser, and 

BioNavigator.com. 

BioNavigator.com. Your Web-based 

bioinformatics workspace. 

LOG ON TODAY FOR YOUR FREE TRIAL. 
OR CALL I-877-EBIOINFO. 

a1999 eBIOINWMTICS, Inc. BioNavigator is a trademark of eBIOINAIMTICS, Inc. Box 5430. Pleasanton. CA 94566 Ph 925 426-9966 Fax 603 994-1792 www.ebioinformatics.com. 
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A new dimension in two-hybrid analysis 

MATCHMAKER 
pBridge Vector 

LTCHMAKER 
System 

a, . A -MI* In7 
,,,11, 1 1 1  ' I - 1 

MATCHMAKE .-Hybrid Sys 
w*u. 

----A 

Use our high-quality yeast media and convenient nutritional 
dropout supplements! 

Try YEASTMAKER" Kits for high efficiency yeast transforma- 
tion and reliable plasmid isolation. 

Also available: GAL4 and LexA Monoclonal Antibodies 

Germany & East Europe: CLONTECH GmbH Tel: 06221 34170 Fax: 06221 303511 
United Kingdom: CLONTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 
Japan: CLONTECH Japan Ltd. Tel: 03 3523 9777 Fax: 03 3523 9781 
Switzerland: CLONTECH AG Tel: 061 68354 50 Fax: 061 68354 52 
Austria: CLONTECH GmbH Tel: 01 310 6688 Fax: 01 310 7744 
Distributors: Aushalia: 61 7 3273 91 W . BalgiunRuxembour~: 0 BW 1 9815 . Bnzil: 55 11 66940539. Canada: 
Now call CrOhTECh direct* W0662 2566 . Chile: 56 2 2W 6770 . China: BElJlhG YbAhGP hG BlOTECh -86 
10 68187551 GEhE CO LTD -021 6428 7163. GENET MES TEC~NOIOGY 86 21 6402 2371 . Qech Ra~ublic: 
420i97265214; ~gypt:  202 349 831 1 .~inl.;d358 9708 596 19 rn Fnnca: 33134 602424 . Greece: 301 5 i  53882 

Honl Kong: 852 2646 6101 . Hungay. 36 1 280 3728 . India: 91 11 54 21714 . Ime l :  972 4 9960595 . b l y :  39 
'IS 'I M l 8 l l  . Yarn.. 82 2 5560311 rn Yalmvsi.. 603 787 72611 . Mexico: 525 281 4718 . The Nabarlandr: 31 33 
ij;ii& . NO,;" i i i j i i i i 2 0  rn ~ i i i i i d  i 9  6221 k170m ~omia t351361~36  20; ~candinavia: 16 872800 
65 . Sinlapon: 65 775 7284 . Souh Africa 27 21 671 5166 . Spain: 34 9 1 630 0379 . Taiwan: 886 2 27202215. 
Thailand: 662 5% 3 0 4 4  . lurker 90 216 385 8321 revUlC99 

MATCHMAKER System 3. 

MATCHMAKER System 3 ( # K I ~ I ~ - I )  breaks through 

the barrier of false positives that has encumbered 

two-hybr id analysis. System 3 eliminates false 

positives, increases sensitivity, and faci l i ta tes 

independent confirmation of protein interactions. 

Three reporters wi th distinct control regions yield 

s t rong and spec i f i c  responses t o  ac t iva t ion .  

Inserts can be expressed in vitro immediately 

from a T7 promoter and are tagged wi th c-Myc or 

hemagglutinin (HA) for easy analysis. Streamline 

your analysis even further by using MATCHMAKER 

Pretransformed Libraries. Call and order today! 

C L O N T E C H  
N O W  Y O U  C A N .  

1020 East Meadow Circle. Palo Alto, California 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1088 
E-mail: productsQclontech.com ordersQclontech.com Internet: www.clontech.com 

0 1999, CLONTECH Laboratories, Inc. 1~0918071 
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Dual-Scanning Microplate 
Spectrof luorometer 

Variable EXCITATION and EMISSION, 
250 to 850nm 
Exceptional sensitivity 
Fluorescence 
Luminescence 
Time-resolved Fluorescence 
And much more... 

EMISION 
MONOCHROMATOR 

MClTATlON 
MONOCHROMATOR 
r--------- 

I 
---- 

I Dual Scanning: SPEC! - flexibility in choosing EXCITP 
- use literature values or det 
SPECTRAmax GEMINI helps y 
fluorophore. No hassles, no cc 

Sensitive: Using design 
only on sophisticated spectrq 
SPECTRAmax GEMINI provi 
rnicroplate fluorornetry appli 

Multi-mode and d 

*Robotics accessible an 

For detailed information or if you need an "4 
call 800-635-5577 or any I 

131 1 Orleans Drive ArgnlbP 1-7964MlZ 
Sunnyvale, CA 94089 M: 21 -592-3232, 
Tel: 800.635-5577 
Td: 408-747-1 700 fapd: 03-5782 
F a :  408-747-3602 
Web:www.mddev.com SwitzcrM: 
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Introducing the DNAQuanf" 
DNA Quantitation System 

The luciferase-based assay is 
designed for the sensitive and 
specific detection of picogram 

please visit www. 
' , , ... .. '. , # - $7 . a  .'. ..?*:2>,:";>,?.*:Q.::.*..,; 



Be First 

1' Custon~ kP tide & 
Join the many researchers 

who have  success^ published first with novel reagents from QCB 
Thousands of satisfied customers in 30 countries 

No hidden costs . Easy order pricing structure 
In-house expertise in organic chemistry, immunology, biochemistry & signal transduction 

Peptide Services Include: Antibody Protocols Include: 
Free HPLC and Mass Spec. analysis Technical assistance in choosing optimal peptide sequences 
Free N-terminal acetylation and C-terminal amidation All peptide work (up to 18 AA's) + 4-8 mg of purified peptide 
Scales from milligrams to >10 grams HPLC purification to >90% and Mass Spec analysis 

Options include: purification to 98+%, phosphopeptides, biotinylation, 
ELlSA titers of >1:15,000 

dyes, fatty acylation, cyclic peptides, etc. Options include: Affinity purification and phosphorylatlon state specific 
an* protocols 

NOSOURCE For research use only. 

BioSource International, Inc. 0 INTERNAlDNAL F a :  (508) 435-21 99 
1 - 8 0 0 - 4 3 5 - 2 0 8 0  Order on-line at www.qcb.com e-mail: peptide@qcb.com 
BimSource Europe S.A. Tek +32-67 88 99 00 BimSource Deutschland GmbH Tek +49-2102 742 7600 BimSource Netherlands B.V. Tel: +31-76-501 4824 

AUSTRALIA +61 7 3352 6100 AUSTRIA 431801 25 256 CANADA 514 733-1900 CHILE 56 2 209 6770 DENMARK 45.8U10.10.55 EGYPT +202/348.0997 
FlNLAkD +358/3 682 2758 9 FUhNCE +33.1/42.53.14.53 GREECE +30 1 52 81 900 HUNGARY 42M.745.736 INDIA +91/89 646 820 ISRAEL +9RIS.934 99 22 ITALY +39 02 26 28 91 

JAPAN +81 3 5645 2751 = MEXICO +525/519 3463 NEW Z W D  +64.9/5730770 - NORWAY +4702 200 137 * POLAND +4822/779.8350 = SOUM AFRIO\ +27.11/793.6790 SPAIN +34 3 435 36 01 
SWEDEN 46.81625.1850 SWlTZERLAND +041/420.%.36 TAIWAN 886 2 2695 9990 TURKBY +90 012) 342 4130 U N m D  KINGDOM M.11923 241 515 
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prove your 
owherns NOW 

Your Northern Now 
(Rotrxol from Mokurlor Cloning') 

Your Northern 
with ULTRAhybm 

MouseThymusTotal RNA (pg) MouseThyrnusTotal RNA (pg) 

Duplicate Northern blots were prepared using mouse thymus total RNA and hybridized with a DNA probe to 
p53 at a concentration of I x lo6 cpm probelml hybridization solution. Incubation and washing conditions were 
as per protocol for each solution. Both hybridizations were incubated overnight Blots were exposed to  film 
for 40 hours. 

I .  Mdrrvhr aW,i"g:A &wry Manual, 1989.Lmbmok.J. Frirsch. E.F.. Mmhcis,T Cdd Spring Hubor ldbontov Press. 

Do you get weak signal or no signal at all from your Northern blots? A simple overnight 
hybridization with ULTRAhyb can increase the signal of rare messages up to I OOX; so, 
you can avoid switching to a more complicated technique, such as poly(A) RNA isolation 
or RTPCR. For instapt information about 

how ULTRAiwb works, email 

I 
ULTRAhyb works with RNA or DNA probes labefed isotopically or nonisotopically and in ultra@a&bion.com 
any blot hyb-:-':mtion protocol. And ULTRAhyb is not just for Northerns - similar Infinnation moy also be 
increases in s 1 are seen in Southerns, dotlslot blots, and gene arrays. requested by phone, fax or the reader 

service number below. 

For instant inkmation about ULTRAhyb, e m  _ tra@ambiin.com. 
ill Ambion today to order UtTR 4 (Catalog #8670t 125 ml, $80.00). 

For a complete l is t  of distributors a visit our webite, httpdhnmnnmbion.com 

U.S. (800)888-88~1-1 
Canada (800)445- 1 16 1 

C O M  

I Ambion, Inc.. 2 130 Woodward St. Aust~n.TX 78744- 1832 - tel(5 12)65 1-0200 fax(5 12)65 1-020 1 - ernall rno~nfo@arnb~on corn wwwarnb~on corn " I 
Circle No. 59 on Readers' Service Card 



Ihe , 

Whatever your advanced imaqinq L L objectives, 
advanced CF160M optics can handle them. 

When your requirements involve spectral wavelength imaging from the IR to 
the UV, the secret to great images is the improved signal-to-noise performance 
designed into Nikon's CF160 obiectives. 

You'll find over 80 CF160 objectives including those needed for techniques 
such as multi-photon/confocal, detection of GFP expression, DIC, phase contrast, 
fluorescence and deconvolusion-restoration microscopy. 

For a demonstration of how important it is to define your research obiectives 
with CF160, call 1-800-52-NlKON, ext. 362. Or visit us at www.nikonusa.com 

Fig. 1 - C. elegans specimen; %photon excitation technique on Nkon Diaphot with BOX Plan 
ADo Oil obieclive. Provided by J. Vfhii. Univ. of W i .  WI and BbRad. 
Rg. 2 - Manduca sexta thoracic pupil neurons specimen; innnu-il technique on 
Nacoo PCM2000 Confocal with 20X Plan &a cbkdke. Rovided bv R. Luedeman and P. 

Fig. 3 - m i l a  embryos; lime lapse GFP technique on Nikon TE300 with 10X Plan Fluor 
~and~PCIsdtware.ProvidedbyB.&rmLp.CompixInc.andB.Sansar.Univ. 

EC- As of Csmbridge. UK 
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CHEMICON 
NUCLEIC ACID DETECTION 

Do It The 
Easy Way. .. 
Eliminate gels, Southern Blots 
and nested PCR analysis 

Quantitate your 
Nucleic acids 

Easily run up to 96 samples 
in less than 60 minutes 

Avoid isotopes in your lab 

Color-coded reagents for 
easy tracking of assay steps 

More sensitive than gels and 
easier than Southern blots 

Design a custom kit on-line 

The answer is EASY, 
CHEMICON is your solution 

CHEMICON also offers a menu of "Research use only" 
virus detection kits or design a custom molecular 
assay on-line at www.cherniwn.wm~lightloIigohow.htm, 
or e-mail our Molecular Biology department directly 
at molbio@chemicon.com. 

CHEMICON 
I N T E R N A T I O N A L  

CHEMICON INTERNATIONAL PHONE: (800) 437-7500 (909) 676-8080 FAX: (909) 676-9209 
E-Mail: custserv@chemicon.com Visit us at www.chemicon.com 
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Call for Papers in the 
Physical Sciences, 
Social Sciences, 
and Mathematics I PNAs 

T he National Academy of Sciences is targeting the 
physical sciences, social sciences, and mathematics 

as areas to promote through its official journal, the 
Proceedings of the National Academy of Sciences. Among 
the many advantages of publishing in PNAS are: 

Rapid publication 

Broad, interdisciplinary worldwide audience 

fist, thorough peer review 

Publication costs are waived for those with insufficient funds 

Second most-cited scientific journal in the world 

PNAS Online is robust with free interjournal links, free back 
issues, free collections of papers, and extensive links to 
other databases (www.pnanorg) 

Many institutions already have campus-wide site licenses for 
PNAS Online. PNAS also encourages the distribution of 
preprints. PNAS articles receive broad media coverage, and 
exceptionally noteworthy papers are highlighted by 
commentaries or featured on the journal cover. 

D h d  Submissim 

Papers may be submitted directly to the PNAS Editorial Office, 
which will identify an Academy Member expert in your field to 
edit your paper. Alternatively, you may contact an expert 
Academy Member yourself to conduct the review. 

For further idonnation about publication of research in 
the physical sciences, social sciences, and mathematics, 
please contact: 
Guy Riddihough 
Associate Recruiting Editor 
PNAS Phone: 1-202-334-1370 
2101 Constitution Ave NW F02013 Fax: 1-202-334-2738 
Washington, DC 20418 USA Ernail: griddihoOnas.edu 

I Procredings OfthcNational Academy of SEmca 
of the United States of America 
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On the surface, icebergs seem marvelous and perfectly harmless... 
So do your current cloning vectors. 

However, icebergs, like your current cloning vectors, have a lurking danger: 
What you see i s  NOT what you get - literally! 



C u l s ~ d e  o i  I-,e i! S contact t-,e d t s t r ~ t u l c r  In {our countr: clr caii 608-253.308~ or f a i  6C8~258-3CB8 ARGEN~INA'URUGUAY' 54 1 - 8 2 2 - 6 1 6 1  
Aus ina~ia .  (132,9540-205j AUSTRIA: 0222-74043-130 BENELUX: 0 4 5 - 5 3 2 ~ i : j S  BRAZIL 021-592-6632 CANAOA 800-661-6131 FINLANO' 3-6822-  
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Subscribe to Scienc, 
I1 US orders or enquiries: 

I EL: 202 326 6417 FAX: 202 842 1065 
EMAIL: membersh~p@aaas.org 

All International orders or enquiries: 
TEL. +44 (0)1223 326 500 FAX: +44 (0)1223 326 501 
EMAIL: subscr~pt~ons@sc~ence-~nt.co uk - 



Two leaders in 
laboratory equipment. 

On one side of the globe, there was SORVALL" - 
a leading U.S.-based supplier of lowspeed, superspeed 
and ultraspeed centrifuges and continuous cell 
separation systems. On the other side, there was 
Heraeus Instruments - the German company widely 
known for its incubators, ovens, safety cabinets 
and freezers. 

Two established companies, with complementary 
product strengths and similar commitments to service. 
Both serving research and commercial laboratories. 

Are now one 
worldwide company. 

The products are still distinct, but the two companies 
have now merged to form Kendro Laboratory 
Products. A new, unified resource for laboratory 
equipment, with sales and support personnel 
strategically located throughout the world. So 
wherever you are, and whatever you need for your 
lab, there's only one name you need to remember 
from now on. Kendro Laboratory Products. 

Want to get in touch with your nearest Kendro 
Representative? Start by paying us a visit on the 
Web, at www.kendro.com. And discover a whole 
new world of laboratory solutions. 

00 K e ndro 
Laboratmy Products 



Then look here... 

Science Professional Job Alerts delivers e-mail Meetings and 
Network (SPN) delivers the job announcements matching Announcements lists 
most comprehensive listing your job search criteria important scientific events 
of career opportunities in Employer Profiles provides Academic Connections 
science every week. overviews of major employers provides online graduate 

Job Search allows You Ahice and P v t i v e s  program information 
to browse job listings offers expert career advice 
or target your search and highlights hot disciplines 

Science Professional Network 
www.scienceonline.org Click on Science Careers 



TaKaRa Z-Taqm 1 Conventional Taq 
,,,,, domparison in Amplifying E. CG. ,,,.,.,.,, JNA (1 00 ng50 pl PCR) 

Offers Unmatched PCR Productivity by any other 
enzyme at Five times Faster Speed with Excellent 
Processivity and Higher Sensitivity. 

Amplification Length Achieved 
Human genomic DNA 17.5 kbp and longer 
E. coli genomic DNA 20 kbp and longer 
A DNA I 20 kbp and longer 

Amplification of E. WiGenomic DNA (100 ng/50 HI PCR) 
with TaKaRa Z - T e  
on the TaKaRa PCR Thermal Cycler PERSONAL by performing 
30 cycles: Using 5 sec-denaturation time at 98" C, extension - 

times are 2 sec, 70 sec 
and 150 sec at 68" C, 
respectively for 1 kbp, 10 
kbp and 20 kbp. 

TaKaRa Z-Taqm provides High-throughput to enable 
multiple runs of sample processing on a single 
cycler* each day. 'Applicable to any thermal cycler currently in use 

I Lane (5 pl applied for 

I the ~~Grophoresis) 

1. pHY marker 
2. 1 k b ~  

Highly Efficient and Cost-effective PCR processes 
will accelerate genetics applications in every related 
field. 

3. 10 kbp 
4.20 kbp 
5. A -Hind Ill marker 

Punhaseoftha T e k a r a Z - T a q i s a a x w n p a n l e d b y a l i ~ l i ~ t o u s e k i n h e ~ ~ ~ ( P C R ) p r o c e s s f a r e s e a r c h h ~ w i l h a ~ ~ ~ ~ ~ ~ h m e ~ ~ n c e O t t h a P C R ~  
i8 cawed bv the uphont licanse fee, either bv mvmnl to Perkin-Elmer w as w-, i.e., an aumoriled -1 cyder. 

Kam DISTRIBUTORS 
~ ~ ~ ~ ~ e ~ ) ~ k m e d c d h c .  us~nd lhs -  
phone: (02) m-2MP Fax (02) m-3891 

Td hse: B00791-1uW, ElllUP8 
TAKARA SHUZO CO.,LTD. TmebmeacalEuopesA kBaBZ03rm Fbmw +32(0)9732 161 1 Phone. *888 MS9390 

B I O M E g , ~ ~ * ~ ~ ~ ~ ~ p  ~ + 3 3 1 4 1 4 7 0 1 1 4 F n & 1 4 7 ~ 1 8 8 0  -"- k+WOmlw Fm4833268598M 

n.5U-n4 n.- Homepage: httpJ/www.talcara.w.jplenglish/bioOe/ E-mail: bio-sm@takara.w.b 
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inescence 
standard 

Automation 

is not a question j 
o f  your budget. / 

Your needs are 
our guiddine for 

designing new products. 
Following this commitment ; 
we are introducing our new, 
user friendly software on the 

! 1 latest line of anthos ) 
stand-alone I 

instruments. 
I 
I 
I 
I 
I 

I anthos lucy3 

' anthos Lucy3 
The combined lurninometer/ photometer, is perfectly 
suited for reporter gene assays, chem~lum~nescent 
nucleic acid detection and lurn~nometr~c irnmuno 

' assays. 
I 

I 
1 

Contact us 
for detailed product information and personal consulting: 
anthos labsec instruments, Lagerhausstrasse 507, A-5071 Wals/Salzburg, 
Austria, Tel: (+43) 662 857 220, Fax: (+43) 662 857 223, 
homepage: www.anthos-labtec.com, e-mail: anthos@anthos-labtec.com 
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NASA 
RESEARCH OPPORTUNITIES IN SPACE LIFE SCIENCES 

The National Aeronautics and Space Administration (NASA) announces 
two solicitations titled "Research Opportunities in Space Life Sciences: 
Gravitational Biology and Ecology Program" (NRA 99-HEDS-02) and 
"Research Opportunities in Space L ie  Saences: Biomedical Research 
and Countermea~lres Program" (NRA 99-HEDS-03). 

Research Emphases include: 

99-HEDS-02 99-HEDS-03 
- Molecular Structures and Physical - Physiology 

Interactions - Behavior and Performance 
- Developmental Biology - Environmental Health Research 
- Cellular and Molecular Biology - Operational and Clinical 
- Organisma1 and Comparative Biology Research 
- Gravitational Ecology - Radiation Health Research 

Proposals may be for ground-based research investigations or for space- 
flight experiments designed for the Shuttle middeck or for the early phase 
of utilization of the International Space Station. Letters of Intent to propose 
are due October 8, 1999 for NRA 99-HEDS-02 and October 15, 1999 for 
NRA 99-HEDS-03. 

NRA 99-HEDS-02 will be open for the period of September 7 through 
December 1,1999 and is available via the Internet at: 

http://peerl .idi.usraedu/peer-review/--HEDS-02.html 

NRA 99-HEDS-03 will be open for the period &September 16 through 
Deeember 1,1999 and is available via the Internet at: 

http://peerl . idi .usra.edu/peerjeview/~~DSS03.html 

Please Check websites for updated information. 

Paper copies of these Announcements are available to those who do not 
have access to the Internet by calling (202) 358-4180 and leaving a 
voicemail message. Please leave your full name and address, including zip 
code, and telephone number with area code, along with the NRA # you are 
requesting. 
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The Netherinds Cancer Institute I Antoni van Leeuwenhoek hospitc 
SYMPOSIUM - Beurs van Berlage, Amsterdam 

KILLING CANCER CELLS 
Chemotherapy: Concepts, Targets and Delivery 

THURSDAY, November 18,1999 
Richard Klausner, NCI, Bethesda 
Key note address 
Joseph Schlessinger, NYU, New York 
Cellular Signaling by Tyrosine Phosphorylation 
Alfred Wittinghofer, Max-Planck-lnstitut, Dortmund 
The GTPase Reaction of Ras as an Anticancer Target 
Fnnk  McCormick, UCSF, San Francisco 
Cancer Therapy Based on the p53 Pathway 
Gerard Evan, UCSF, San Francisco 
Oncogenic Induced Apoptosis in Cancer 
Michael Gottesman, NIH, Bethesda 
How Does P-Glycoprotein Transport Drugs ? 

FRIDAY, November 19, 1999 
Piet Borst, NKI, Amsterdam 
Mechanism of Multidrug Resistance in Cancer Cells 
Branimir Sikic, Stanford University 
Reversal of Mukidrug Resistance in Cancer Cells 
John Mendelsohn, M.D. Anderson, Houston 
Receptor Blockade as Anticancer Therapy 
Bob Pinedo, VU, Amsterdam 
The Combined Use of Chemotherapy and Biologicals 
Paul Nurse, ICRF, London 
Controlling the Cell Cycle 

Information and registration: http://www.nki.nl -fax: (31-)20-5121954 
Please register at your earlist convenience, preferable before November I 
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I f  your retirement plans 
have you tossing and turning, 

just roll  over to  TIAA-CREF. 
a way to take fuller advantage difference in your investment 

Rest easy. When you have 

TIAA-CREF's proven experience 

on your side, your retirement 

dollars can be working as hard 

as they should be. 

With a TIAA-CREF Rollover 

IRA, it's easy to move assets you 

and your spouse may have accu- 

mulated in other IRAs, 401 (k)s, 

and pension plans. That can 

make keeping track of your funds 

of TIAA-CREF4 renowned 

investment expertise and low 

expenses-and "devotion to cus- 

tomer service" that Barron's says 

"is considered second to none."' 

Flexibility to do what you want. 

TIAA-CREF's accounts span the 

spectrum of asset classes. From 

the guarantees of our Traditional 

Annuity.. . to the opportunities 

of stocks, bonds and real 

estate.. . to a balanced Social 

Choice account, you'll find a 

selection to suit your needs and 

investment style. And our innov- 

ative range of income options is 

just as impressive. 

A commitment to low costs 
and long-term performance. 

a lot simpler. More important, it's All things being equal, expense 

charges can make a substantial 

returns. That's why you'll be glad 

to know that TIAA-CREF's 

expenses are among the lowest 

in the insurance and mutual fund 

"TIAA-[REF sets 
the standard in  the financial 

services i n d u s t r ~ . ~ ~  
-Morningstar, Inc. 

For over 80 years, TIAA-CREF has 

been helping millions of the best 

minds in education, research, 

and related fields build the kind 

of future they want and deserve. 

So why not make the smart 

move? Call us at 1 800 842-2776 

to learn more about the benefits 

of a TIAA-CREF Rollover IRA. Do it 

today, so you can rest easier 

tonight. 
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Visit the PNAS website at www. pnas.org 

PNAS Limited Tlme Offer: 

Free Color Figures, 
Reduced Page and 
Reprint Charges 

A s part of the PNAS effort to recruit exceptional papers, for the 
rest of 1999, color figure printing charges are waived, page 
charges are reduced from $70 to $30 per page, the color fee for 

reprints is waived, and reprints are discounted 20%. 

The Tool for Exploring the Microworld 

PNAS L 
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Call or write us today for more information. 

The redesign of the journal will be completed this fall and increased 
PNAS color will make PNAS even more lively and easy to read. Authors are 
2101 CaIIStitutionAve NW 

specially invited to submit striking cover photos for consideration. ~02013 
Washington, DC 20418 USA We hope you will take advantage of this special promotion. Phone: 1-202-334-2672 
Fax: 1-202-334-2739 

For details, see www.pnas.org/misc/iforc.shtml. E-mail: pnas@nas.edu 

Actual 1 um quartz capdhy tip 
fabricated with the P-2000. 

The P-2000 
Micropipette Puller rapidly 
and consistently produces 
micropipettes for cell physiology, 
nanoelectrospray, scanning microscopy 
and other innovative technologies. Pre-programmed to 
make quart. probes with tip diameters from nanometers 
to micrometers. 

From the world leader in micropipette technology. 
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2000  AAAS ANNUAL MEETING AND 
SCIENCE INNOVATION EXPOSITION 

FEBRUARY 1 7 - 2 2 ,  2 0 0 0  WASHINGTON, 

to trade discoveries and ideas." (Bi l l  D ie t r i  

C O M P U T E R S  A N D  

and technology and choose from more than 
140 special symposia including these in.. . 

- Scientific Modeling of Complex Scale Relationships 
-The Increasing Cost of (Not) Sharing Scientific Data 
- How Real Are We? Authentic Technology Uses 

in Science Education 
- Humans, Computers, & Speech 
- Battling the Crypto Wars 
- Breaking Barriers: Research, Education, & the Web 
- Internet Use: How is the Public Gathering Science 

& Health Information? 
- Scientific Communications Systems, Electronic Media, 

& Intellectual Property 
- Small-World Networks in Science, Society, & Cyberspace 
- The Scientist's Workstation 
- Electronic Threats in Human Rights Information Management 
- Technology & Inequality: Options for Positive Action 

Among those invited to speak are: 
- Vinton Cerf, McI  - David Smith, Duke Univ Science 
- Robin Kling, Indiana Univ - Steven Strogatz, Cornell Univ 
- Jennifer Tour Chayes, - Duncan Watts, 

The Santa Fe lnst 
- Bernardo Huberman, 

Sun Microsyst Labs Xerox PARC 
- Whitfield Diffie, Sun Microsyst - Jullie Ann Miller, Science News 
- Bruce McConnell, OMB - Jon Miller, Chicago Acad of Sci 
- John Gardner, OSU - Eve-Marie Lacroix, NLM 
- Andrew Odlyzko, AT&T Labs - And hundreds more! 



Very High Efficiency Engines & Refrigerators 
Entropy Engines produce zero emissions & do not use any environmentally harmful chemicals. They 
can operate by converting heat at any temperature to power and the by-product is clean refrigerated air. 
Entropy Engines have efficiencies higher than any conventional Refrigerators, Engines or Fuel Cells. 
Entropy Engines can operate as both a power plant and a refrigerator. Typical uses: For Refrigeration, 
Air-conditioning & as an engine for: Generators, Outboard motors, Lawn-mowers, Compressors & Autos. 

For Sales & more Information Contact: Entropy sys~tems, ~ n c ,  Phone: (330) 726-2051 
U.S. Patents # 5,547,341 & 5,765,387 
Australian Patent # 679,318 

81 50 Market Street Fax: (330) 726-2052 

European Patent Appln: # 95,905,91 7.1 Youngstown, OH 4451 2 ,  www. entropysystems. com 
Worldwide & other U.S. Patents Pending USA 

Entropy Engines operate on the Amin Cycle. The,following is a brief theoretical analysis of the Anlin Cycle: 

The Amin Cycle 
Let us consider a system in which a cylinder filled with an 

ideal gas is rotated. The radius of rotation of the cylinder is 
constant. The rotational speed of the cylinder can be varied by 
changing the value of o (angular speed). The cylinder is 
equipped with a frictionless, moving piston located on the side 
closer to the center of the rotation. The piston can compress and 
expand the volume of the cylinder. The cycle comprises of the 

Figure 1 

following processes (Figure 1): 
(1-2) The gas expands isothermally at a temperature T in the 
cylinder at a constant low speed o l .  
(2-3) The rotational speed is increased from ol  to 0' at constant 
volume and temperature. 
(3-4) The gas is compressed isothermally at a temperature T in 
the cylinder at a constant high speed 02. 
(4-1) The rotational speed is decreased from o2 to ol at constant 
volume and temperature. 

In a rotating cylinder, the molecules of the ideal gas have a 
distribution according to Boltzmann's distribution Law. The 
centrifugal acceleration is represented by a = v2/r . However, v 

2 
= wr, then a = w r. Therefor according to Boltzmann's 
distribution Law, the pressure on the piston surface can be 
derived using equation 1. 

Equation 1 

From the first law of thermodynamics, dQ = dU + dW + dKE. 
For an isothermal process, dU = nCvdT = 0. 
The work dW = PdV. 
Let us analyze the energies at each step: 
KE = [%mo2(r+H)' - %mo2(r+H-h)']. For all steps, 
% m o ' ( r + ~ ) ~  is constant and cancels out. Thus we shall not 
rewrite it again. 

(1-2) dQl.* = nCvdT + P,dV + ~ m ( o ~ ) ~  [ ( r + ~ - h ~ ) ~ - ( r + H - h ~ ) ~ ]  
= P,dV + %m(o 1)2 [ ( r + ~ - h  I)2-(r+~-h2)2] 

(2-3) dQ2.3 = nCvdT + PdV + %m[(ol)2-(02)2](r+~-h2)2 
= %m[(ol)2-(02)2](r+~-h2)2 

(3-4) dQ3.4 = nCvdT + PcdV + % m ( ~ o ~ ) ~  [ ( r + ~ - h ~ ) ~ - ( r + H - h ~ ) ~ ]  
= P,dV + %m(02)' [(r+H-h2)'-(r+H-hI)'] 

(4-1) dQ4-I = nCvdT + PdV + %m[(02)2-(01)2](r+~-hl)2 
= %m[(02)2-(ol)2](r+~-h1)2 

(According to the definition oj'a thermodynamic cycle 
Net Heat = Net Work) 

Efficiency q = Ww,, 1 Q1-2 = 1 + PcdVPed 

3 P,dV + P,dV # 0 
dVc ,,,, = h2 - hl and dV,,, = hl - h2 

In the Amin Cycle, the heat conversion efficiency depends 
on the magnitude of the acceleration difference only. The cycle 
gives similar results for different types of accelerations and 
various combinations of Isothermal, Adiabatic and Polpopic  
processes. 
References: -- 
I .  Feynman, R., Leighton, R.,Sands, M ,  "The Feynman Lectures 

on Physics: Addison- Wesley Publishing Co., 1989. 
2. Saad, M, 'Thermodynamics - Principles and Practice, 

Prentice-Hall, Inc., 1997 
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CHROMATOGRAPHY SYSTEM 
The QuantaSep 1000 LX is a fully integrat- 
ed benchtop chromatography system with 
a dual flow rate range (1 mllmin to 100 
mllmin and 10 mllmin to 1000 mllmin). - 

The flow rate is changed 
kmwc by changing the pump 
l l I  head and some tubing. 

n i t  I 

i - I  
Two sets of valve mani- 

drd, folds are provided to al- 
+ ,+ low for precise reduction 

,,, , of hold-up volume dur- 
ing the lower flow rates. 

A unique Active Air Trap protects air from 
causing damage to the gel bed. Windows- 
based software provides real-time data 
monitoring of all sensors. 

CCD DIGITAL CAMERA WITH 
REMOVABLE COLOR 

The SPOT-2 camera, like i t s  predecessor 
SPOT, is a cooled charge-coupled device 
(CCD) color digital camera designed for 
microscopes. The SPOT-2 camera com- 
bines color imaging capabilities with the 
option of sliding the color and infrared (IR) 
filters out of the light path. This allows ac- 
quisition of true rnono- 
chrome images. When Diagn~*ic 
the color and IR filters butnrnwrrtr 
are removed, the cam- I 

- r > t  era sensitivity increases , , , , 
substantially. Increased 
sensitivity results in re- 
duced exposure, focus- 
ing, and data transfer 
times, which can be critical for low light 
fluorescent samples and samples that 
photobleach. With the filters removed, 
higher wavelengths of light reach the CCD. 
This is essential for capturing light emis- 
sion from Cy5 and Cy7 fluorescence dyes. 

FILTER FLUOROMETER 
The Quantech Filter Fluorometer stores up 
to nine multi-point standard curves in 
memory. The intuitive menu-driven soft- 
ware with i ts  automatic gain feature elim- 
inates time-consuming manual adjust- 
ment, while automatic optimization of lin- 

ear range maximizes the 
working concentration 
range. The large, versa- I-- ?-- -?-- t i le sample compart- 

I t  1 t  1 i l  
5L + \  7 2~ 

ment facilitates repeti- 
tive quantitative analy- 

i t ' . C  1 
ses and accommodates 

$, a wide variety of cells or 
cuvettes. The instru- 

ment can achieve sensitivity levels to 
parts per tri l l ion and picograms per 
milliliter for demanding applications. 

SPLIT-IMAGE MICROSCOPE 
The CFM 2 compound 
forensic microscope dis- la#- 
plays a side-by-side im- ,- 
age of two samples of 1 1  

hair, textile fibers, sur- A _  

faces or cross sections of 
paint layers, parts of 
plants, dust, or dirt parti- 
cles. The split-image di- 
viding line is adjustable to show from 0 to 
100% of the specimens.The CFM 2 provides 
controllable color balance and illumination 
for consistent performance, superior optics 
for repeatable accuracy, and ergonomic de- 

TARGETS FOR HIGH-THROUGHPUT 
SCREENING 

ScreenReady Targets for 
high-throughput screen- BioSignal 
ing consist of licensed F 

signalscreen C Protein I '11 

couple receptor mem- - ' - 144 branes pre-coated onto , <  1 

basic 96-well Flashplate r i  i 

microplates and sup- 
plied with the appropriate NEN radioli- 
gand and detailed assay protocol. The tar- 
gets are fully automatable and stable for a 
month at 4°C. 

ANTIBODIES FOR NEUROSCIENCE 
RESEARCH 

A new offering of 38 an- 
tibodies for neuroscience 

I - research includes anti- 

sign for maximum comfort. Both specimens 
are bathed in 150 watts of color-balanced 
light from a single external cold light source. 
The instrument features one circular, rotat- 
able stage and one square stage. 

DOUBLE-STRANDED D N A  
ANALYSIS 

Sure-RACE (Rapid Amplification of cDNA 
Ends) is a multi-tissue panel for easy poly- 
merase chain reaction (PCR)-based analysis 
of double-stranded cDNA from 24 human or 

mouse tissues. The panel 
-riCene enables researchers to 

complete the 5'-end se- 
quences of long and rare 

_\ i 

transcripts with exten- 
sive secondary struc- 

I.. .-, I tures, to discover alter- 
, nate RNA transcription 

start sites derived from 
different tissue-specific transcriptional pro- 
moters, and to identify differentially spliced 
RNA transcripts that contain alternate 5' ex- 
ons that are used in different tissues. 

. - 
bodies to nitric oxide 

r.**hiu synthases; adenosine, 
p 1  .- adrenergic, and mus- 

carinic receptors; signal 
transduction agents; 

neuropeptides; ion transporters; and tran- 
scription factors. Each is accompanied by a 
detailed product data sheet. 

RIBONUCLEASE PROTECTION 
ASSAYS 

RPA Ill kits are ribonuclease protection as- 
says capable of simultaneous detection 
and quantitation of up 
to 10 probes plus inter- 
nal controls within a sin- l 1  

gle RNA sample.The RPA ' I r  ' I' 

Ill is sensitive enough to 'LJ &"'' 
detect even very rare dd@ 146 - * K w  >- 
messages without poly- ,, I I 

adenlyate selection. The 
simple, single-tube format is compatible 
with isotopically and nonisotopically la- 
beled probes. 

TWO-HYBRID SCREENING FOR 
PROTEIN RESEARCH 

The MATCHMAKER Two-Hybrid System 3 
for identifying and confirming protein in- 

- teractions was designed 
to address many of the 

borstori difficulties that have im- 
7 r peded this research. The 

system features a new 
yeast strain that sub- 

+ h i  stantially eliminates 
\ , false positives through 

the use of three re- 
CONTINUED ON PAGE 2150 
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porters with distinct control regions. The 
new vectors include unique epitope tags, 
different bacterial selection markers, and 
integrated T7 promoters to  expedite inde- 
pendent confirmation of protein interac- 
tions by in vitro coimmunoprecipitation 
assays. This system comes with all neces- 
sary reagents for two-hybrid screening, in- 
cluding sequencing primers, dropout sup- 
plements, and YEASTMAKER Carrier DNA. 

SMALL ULTRAVIOLET 
TRANSILLUMINATOR 

The compact Slimline TE-312s ultraviolet 
(UV) transilluminator is approximately the 
size of a laptop computer. It produces a 
312-nm UV intensity of 9000 pWlcmZ. It 

is suitable for photo- 
documentation of mini- 

Formom electrophoresis gels and 
informationcaU for use in forensic sci- 

800-274-8888 or I 
&,,j, , ence, pharmaceutical 1 ah- I qual i ty control, and 

I/ Yrv*. M 1' many related applica- 
-- tions. A special polymer- 

based diffusing screen ensures unmatched 
irradiance uniformity at the filter surface 
and excellent photographic quality. The 
LONCLIFE filter glass on the transillumina- 
tor inhibits solarization up t o  50 times 

- -- 

i- 
LITERATURE 

I Introduction to Sample Handling is a book- 
let designed to  help infrared (IR) users of 

longer than ordinary filters, ensuring much 
longer filter life. The unit is equipped with 
a hinged UV-blocking cover to  shield the 
user from UV radiation and protect the fil- 
te r  f rom damage caused by objects 
dropped on the glass. 

EPITOPE TAGGING 
Epitope tagging can be used for screening 
colonies, localization and purification of 
expressed proteins, and quantitation by 
immunodetection as- , ; - -  -, 

says. Antibodies are 
available for several 
epitope tags, including 
HA. l l  (influenza hema- 
glutinin), 9E10 (c-myc), 
AU 1, AU5, Glu-Clu, KT3, 
IRS, FLAG, 6-His, CFP, 
CMPK, MBP, and CST. 

- - 
F o r m  

information call 
- -  - - -  - 
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all skill Kve~s obtair; the best &lity spec- 
tra from their samples. Certain sample col- 
lection techniaues are more effective than - - - - - -- 
others for specific Sam- - 

Wcobt 1 ple types, so it is impor- 
tant to know which one t 1 1  

For more I to use. The methods re- ' information I 
viewed in  the booklet , 608-Z73-K)K)a I 
include transmission, -4- I 
attentuated total reflec- on the Reader 
tion, diffuse reflectance, Service Cwd 

- - and true specular re- 
flectancelreflection-absorption. The book- 
let includes a description of how each 
sampling method works, what types of 
samples can be analyzed, and the advan- 
tages of each method. 

Newly offered instrumentation, apparatus, and labo- 
rat06 materials of interest to resiarchers in all disci- 
plines in academic, industrial, and government organi- 
zations are featured in this space. Emphasis is given to 
purpose, chief characteristics, and availability of prod- 
ucts and materials. Endorsement by Science or AAAS 
of any products or materials mentioned is not im- 
plied. Additional information may be obtained from 
the manufacturers or suppliers named by circling the 
appropriate number on the Reader Service Card and 
placing it in a mailbox. U.S. postage is free. 

. .. I .  'UP, MRC Presents: - 

.-a 
A complete hybridization system providing the highest 

ignal intensity and low background on spot-free 
northern - - - . . . .- - . and Southern blots 

.- e 

Includes hyb, pre-hy _ 
and wash solutions '1: .. 
Detection of rare wRNA-  e 
in total RNA 
Eliminates the need to 
isolate poly A+RNA k7 --- * I 

Hybrid b? of rn al RNA (5pdlane). Detection of a,, subunit of skeletal 
For radioactive or non- mi DHP re?$tor (A) and hypothalamic GHRH (0) using T probe Non- 

rad detection methods 
Pre- and post-hyb washes 
at room temp 

r 
b 

5645 Montgomery Rd. 

1 
Low binding of probe to mmmE Phone 5 13-841 -0900 E-mo/l: mfo@mrcgene.co 

888-84 1-0900 Wetufte: h t t p : / / w w ~ . m ~ k ~ ~  rs.ruln 
non-target sequences Cinc~nnati, OH 4 s  12 Fa= 5 I 3-84 1-0080  or krt.rnatfonol dl- -- - - # R e  
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