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COVER Artist's conception shows stem cells, the Breakthrough of the Science Year in 1999, under the microscope. The fate of many of the cells 
remains a mystery to  researchers, as indicated by opaque cells. But 
under scrutiny, some stem cells reveal their ability to become different 

www.sciencemag.org kinds of cells, including neurons, fat cells, muscle cells, and red blood 
cells. See the Breakthrough of the Year special section, beginning on 
p. 2238, and the Editorial on p. 2267. [Illustration: Steve Keller] 
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QUANTUM RATCHETS 
Particles can be made to move in one di- 
rection by applying a time-varying asym- 
metric potential. For proteins and small 
molecules, these "ratchets" a d  classically, 
but quantum-mechanical effects have 
been bredicted for particles that can tun- 
nel through their potential barriers. One 
manifestation is that the ratchet would 
reverse the net direction of particle flow 
as a function of temperature. Linke et al. 
(p. 2314) have now verified this effect ex- 
perimentally for electron flow in a semi- 
conductor heterostructure and present a 
simple model that explains why current 

Recent work has shown that Bose-Fw 
stein condensates exhibit superradi 
ance-the interaction between cohe~ 
ent light and the condensate can se 
up a grating of atoms with well-ds- 
fined momentum. Kozuma et  al. (p. 
2309) have controUed this emissio 
process by using a small, well-defin 
seed condensate and by 

well-timed h e r  pulses that add 
atoms to the grating. They de 
strated amplification of the i 
matter wave by a factor of 10. 
over, they show that this amp 
tion is coherent-it maintained 
phase of the initial seed condensa 
This matter wave amplifier is anal 
gous to the optical wave amplifi 

VIEWING IMPURITIES 
Dislocations and other defects have long 
been known to affect the distribution of 
impurity atoms in the material, which are 
enriched in the vicinity of the defects. Such 
"Cottrell atmospheres" lead, for example, 
to strain-aging in steels. However, direct 
imaging of this effect, which could shed 

light on enrichment rates, has been ham- 
pered by instrument limitations. Blavette 
et al. (p. 231 7; see the Perspective by 
Miller) used a three-dimensional atom 
probe technique to image such enrich- 
ments on an atomic scale in iron-alu- 
minum alloys.The increased solute concen- 
trations are accompanied by an unexpect- 
ed depletion in aluminum, which is likely to 
affect the plasticity of the material. 

DUST IN THE SOLAR WIND 
Interstellar dust grains in the outer solar 
system have been sampled during the last 
10 years by the Ulysses and Calileo 
spacecraft. Landgraf et al. (p. 2319) exam- 
ined the dust detector data and noticed a 
deficit of grains within a specific mass 
range at distances between 2 to 4 astro- 
nomical units (the Earth-sun distance) 
from the sun. In a model study, they show 
that this deficit could arise through solar 
radiation pressure overwhelming solar 
gravitation for these specific grains, thus 
removing them from this narrow region. 
The authors' model is consistent with 
grains composed of astronomical silicates, 
magnetite, or graphite. 

FLAT COLLOIDAL CRYSTALS 
The assembly of colloidal particles of one 
charge and surfactants of the opposite 
charge normally creates three-dimension- 
al fractal aggregates. Ramos et al. (p. 
2325) examined the interaction of nega- 
tively charged latex particles with vesicles 
made from neutral and cationic surfac- 
tants. In certain composition ranges, the 
latex particles assembled into two-dimen- 
sional (2D) crystals of several hundred 
particles that were robust against dilution 
or shearing. In the authors' model for 
crystal formation, the latex particles ad- 
sorb onto a vesicle until charge is neutral- 
ized and then attract to form a "raft." The 
bilayers present on the particles eventual- 
ly fuse and form the final crystal. 

POCKETING THE TEMPLATE 
RNA polymerase from T7 bacteriophage 
(T7RNAP) is a single subunit enzyme that 
binds to  specific promoter DNA se- 
quences and initiates transcription. During 
the initiation phase, short RNA products 
are repeatedly synthesized and released 
until a transition occurs to give a stable 
elongation complex that can transcribe 
the complete T7 phage DNA. Cheetham 
and Steitz (p. 2305) present a 2.4 
angstrom structure of a transcribing T7 
RNA initiation complex that provides in- 

sight into how the enzyme selects for 
synthesizing RNA and how RNA products 
up to about 8 nucleotides long can be 
formed without breaking promoter con- 
tacts. The authors provide evidence for a 
"scrunching" model in which the DNA 
template accumulates in the active site 
pocket of T7RNAP during the early stages 
of transcription: Once the pocket is filled, 
either the RNA product will be abortively 
released or T7RNAP will dissociate from 
the promoter to allow entry into the pro- 
cessive elongation phase. 

TWO FOR NUN 
In transcribing DNA template into RNA, 
either sequence elements or protein fac- 
tors can signal the end to transcription. 
The phage factor Nun stops transcription 
of phage template by binding to  the 
nascent transcript and blocking the 
progress of bacterial RNA polymerase 
(RNAP). What are the molecular interac- 
tions between Nun and the transcription 
machinery that enable the phage factor 
t o  stop the large bacterial RNAP? In 
the presence of zinc, the Nun COOH- 
terminus inhibits i t s  own RNA binding by 
blocking the amino-terminal binding do- 
main. However, another phage protein, 
NusA, can stimulate the binding of Nun to 
RNA. Watnick and Cottesman (p. 2337) 
studied these interactions further with 
photochemical cross-linking analyses and 
found that Nun directly contacts the 
nascent RNA, RNAP, and double-stranded 
DNA. Contact with DNA occurs at the 
DNA binding site of RNAP. Nun may ar- 
rest transcription by acting to anchor the 
RNAP to  DNA. Thus, Nun, along with 
RNAP, contacts both the nascent RNA and 
template DNA. 

D N A  HELICASE DEFECTS 
Bloom's syndrome and Werner's syn- 
drome are two human disorders that are 
characterized by growth retardation and a 
high incidence of cancers. The genes re- 
ported to be mutated in these disorders, 
the Bloom's syndrome gene BML and 
Werner's syndrome gene- WRN, encode 
DNA helicases. Two reports focus on ac- 
tion of homologs of BML and WRN, the 
yeast gene SCSI and Neurospora gene 
qde-3, respectively. Cogoni and Macino (p. 
2342) cloned the qde-3 gene and show 
that it participates in post-transcriptional 
gene silencing, which suppresses the ex- 
pression of a foreign gene when intro- 
duced into a cell. Lee et al. (p. 2339) 
showed that mutation of SCSI and 

CONTINUED ON PAGE 2231 
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THIS WEEK IN SCIENCE 
CONTINUED FROM PAGE 2229 

another helicase homolog SCSZ resulted 
i n  defects bo th  i n  transcript ion by  the  
RNA polymerase I molecule and in  DNA 
replication. The combination o f  gene si- 
lencing, transcription, or replication ef- 
fec ts  e x h i b i t e d  b y  h o m o l o g s  o f  t h e  
Bloom's and Werner's syndrome genes 
may contribute t o  the various genetic de- 
fects observed in the human disorders. 

A PROTEIN VERSION 
OF TRNA 

The translation process tha t  synthesizes 
peptides is ended by release factors that 
liberate the completed peptide and a ribo- 
some recycling factor (RRF) that  partici- 
pates in the release of the messenger RNA 
and the fission of the t w o  ribosomal sub- 
units. Selmer et  al. (p. 2349) now provide 
the crystal structure of RRF and find that it 
looks remarkably like a molecule of trans- 
fer RNA (tRNA). The two  molecules each 
contain two  arms of the same dimensions 
that are set at the same angle. The only 
major difference is that RRF does not  ex- 
tend t o  the 3'-CCA terminus of the tRNA, 
the spot where the amino acid is attached. 
The shape similar i ty suggests tha t  RRF 
binds t o  the tRNA entry site on the sta- 
tionary ribosome during disassembly. 

INFLAMMATION IN ALZHEIMER'S 
DISEASE 

Activation o f  microglial cells in  the brain 
may be responsible for the inflammatory 
component of Alzheimer's disease. Tan et  
al. (p. 2352) now show that cultured mi-  
croglial cells exposed t o  the pathogenic 
amylo id-P pept ide (AP) exhib i t  an i n -  
crease in surface expression of CD40, a re- 
ceptor that is important in the inflamma- 
t o r y  response. Exposure o f  AP-treated 
cells t o  the ligand for CD40 resulted in ac- 
tivation of microglial cells and an increase 
in their  production o f  the inf lammatory 

cytokine tumor  necrosis factor a. These 
findings suggest that AP can promote the 
interaction o f  microglial cells w i th  CD40 
ligand that leads t o  inflammation. 

DEVELOPMENT'S ROLE IN 
COGNITIVE DEFICITS 

Normal  adults who suffer brain damage 
can exhibit a cognitive performance pat- 
tern i n  which some abil it ies are spared 
while others are significantly diminished. 
These pheno types  o f t e n  are used as 
models for cognitive deficits observed in 
various genetic disorders, one o f  which is 
Will iams syndrome (WS). Adult WS indi- 
viduals perform relatively poorly on visu- 
al-spatial and numerical tasks while dis- 
p lay ing  approx imate ly  n o r m a l  ve rba l  
skills. Paterson e t  al. (p. 2355; see t h e  
Perspective by Bishop) study a group of 
WS infants and f ind that  they do wel l  on 
number b u t  less we l l  on  language. This 
dissociation suggests tha t  cognitive de- 
v e l o p m e n t  m a y  n o t  occur  i n  s t r i c t l y  
modular fashion and tha t  cognitive pro- 
f i les i n  genet ic  disorders m a y  change 
during development. 

ANTIBIOTIC ACTION 
Expanded usage o f  antibiotics has led an 
alarming increase in resistance of bacteria 
t o  the currently available store of antibi- 
o t i cs  and  spurred t h e  search f o r  n e w  
classes o f  antibiotics. Breukink et  al. (p. 
2361) have examined the mechanism of 
action for a promising peptide antibiotic 
called nisin Z. Nisin is derived from Lacto- 
coccus lac t i s  and is a c o m m o n  f o o d  
preservative. Like vancomycin, nisin Z tar- 
gets the Lipid I1 bacterial membrane com- 
ponent. However, unlike vancomycin, nisin 
Z performs its bactericidal effect by pok- 
ing holes in  the bacteria. Insights into the 
actions of nisin may assist in developing a 
new class of highly efficient antibiotics. 

T E C H N I C A L  C O M M E N T  S U M M A R I E S  

Visual 
Mechanisms 

The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/full/286/5448/2231 a 

Lee and Blake (Reports, 14  May, p. 1165), designed an experiment t o  test whether the 
visual system could resolve larger geometric objects using only unpredictable but  
synchronized changes among local features. Their results led t o  the suggestion that 
there may be a new visual mechanism sensitive t o  temporal structure. 

Adelson and Farid comment that these results "can be explained w i th  well-known 
mechanisms" because in their experiments, which involved changes in  the temporal 
structure of an object and background, "there wi l l  be moments by chance when one 
region's contrast is high while the other's is low ..." 

Lee and Blake respond that " to  assert that these infrequent, hypothetical events 
explain the perception of form seems conjectural" but  "agree that there is no need t o  
posit the existence of new visual mechanisms." 
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I THE DEVELOPMENTSERVICES COMPANY I 
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GATEWAY TM Cloning Technology 
Now you can reach your destination more quickly and 
simply than ever before with a universal cloning system 
that provides a rapid and highly efficient route to protein 
expression, functional analysis and cloning/subcloning of 
DNA segments. 

Save time by performing rapid, directional cloning and 
expression of PCR products in parallel. 

Eliminate many steps previously necessary such as 
subsequent PCR amplifications, restriction endonuclease 
digestion, ligation and gel electrophoresis and analysis. 

Enter the future. 

GIBCO BRL@ GATEWAY TM Cloning 
Technology has been developed by 
Life Technologies in response to 
your growing need for faster, 
better ways to clone and express 
DNA sequences. I 
Whether your goal is to study a I - - 
few genes in-depth or multipie 
genes in a high-throughput 
manner, GATEWAY Cloning I 
Technology will accelerate the 

+.A r! I - kux'+T-x , , , 
pace of your research. ~ ~ c ~ ~ o 4 m ~ ~ ~ e d n d o g ; ~ ~  

a f g m s s b Y m - e n d o n u d E l a s e ~ ~  
~ (~c&qmrSkrscanbhe l i a ,hnadWlPrey  

Go farther and do more. -ha&m-rs~&.  ~ouant t *n  
m a W s e p W ~ ~ t e d c a d ~ a n e c w m  

Accelerate cloning experiments &sfham k s w s ~ .  
by transferring DNA segments 4 

or populations of genes into 
multiple vectors in parallel while maintaining or by phone and we'll 
orientation and reading frame. GATEWAY Cloning Tecl 

Reduce screening. >90%, and typically >99%, 
of resulting colonies are desired clones. 

Enjoy unprecedented flexibility. 
Generate N-terminal or 
C-terminal fusion proteins or 
express as native protein. 

Take advantage of this 
universa1"open"system by easily 
converting any vector to a 
GATEWAY-compatible version. 

Connect with GATEWAY 
Cloning Technology at 
www.lifetech.com1gateway 

Find out how to use this break- 
through to your best advantage. 
Go online for in-depth information 
and education. 

Prefer hard copy? Contact us online 
ush you our comprehensive guide to 
10logy. 

Take the fastest, easiest route to protein 
expression and functional analysis through 
new GIBCO BRL GATEWAY Cloning Technology. 

LIFE @ TECWOLOCIES. 

Essential Technologies for the Science of Life- 

These pmducts are for laboratory use only and are not intended for human or animal diagnostic, thempeutic or clinical uses, unless otherwise stated. 
This pmduct is the subject of U.S. patent 5.888.732. Limited label licenses apply. 
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Chemdexm -Your One-Stop Shop for Life Science Supplies 
The hours you spend ordering lab supplies cut into your day, distracting you from your research. 
You have more important things to do than search through dozens of catalogs for the product you 
need or track the status of your order. 

Chemdex offers a faster, easier way to order lab supplies with an online marketplace that contains 
hundreds of thousands of products from the suppliers you know and trust. When you buy 
through Chemdex, you get: 

An expanding database of reagents, instruments and equipment 
One, simple electronic order form that can be used for multiple suppliers 

> A fast, easy-to-use search engine 
A "personal favorites" page for quick and easy re-ordering 

* Rapid, real-time order tracking 
World-class customer service and support 

Make Chemdex your one-stop shop for laboratory supplies. Go to www.chemdex.com. 
You'll spend less time placing orders, and more time focusing on science. 

O) Chemdex 
I 
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RELATED PRODUCTS 
m 

Panorama" I Ian Cytokine 
Gent nl rays 

375 genes encoding human cytokines, 
chemokines interleukins, growth 

factors, receptors and more, spotted 
in duplicate on nylon membranes. 

Panorama" E. coli Gene Arrays 
4,290 PCR-amplified open reading 

frames representing all E. coli protein 
coding sequences, arrayed in duplicate 

on nylon hybridization membranes. 

PCR primer pairs designed t o  amplify 
each open reading frame (ORF) in 
E. coli and B. subtilis from the start 
codon t o  the stop codon. H. pylon 

primer pairs are designed to  amplify 
most o f  the ORF with an average 

length of - I kb. 

SIGMA 
G E N O 5 Y S  

Sigma-Genosys,The Woodlands.Texas 
Phone: 877-260-0763 or 28 1 -363-3693 

ginformation@sial.com 

Cambridge, U.K.: 
Phone (+44)(0) 1223 839000 

genosys@genosys.co.uk 

Hokkaido, japan: 
Phone: 8 1 133 73 5005 
genosys@genosys.co.jp 

www.genosys.com 

Australia: 
Phone: 6 1 2 984 1 0555 

Sigmaa@ibm.net 

I E X P R E S S I O N  PROFILING 

No Special Equqment Necessary. 
Our Pdnorarna 0. subtilis Gene Arrays let you monitor differential expression of all 

the 0. subtik genes simultaneously and costeffectively. Standard radiolabeling and 

hybrrdlzatlon techniques make whole genome expressron profilrng possrble 

In vrrtually any molecular brology laboratory. 

4,107 PCR amplified ORFs representing the entire B. subtilis 
genome, spotted in duplicate on nylon membranes 

Allows for analysis of 0. mbti6s gene anays by phosphorimaging 
or autoradiography 

Ar!alysis tools and information links for all 0. subdis genes included 
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Now, TIME IS I 
The New 

Mini-Prep 24 
for Automated 
Plasmid Mini-Preps I 

The Mini-Prep 24 uses a new method of 

electroelution. 

uses premanu- 

loading of up to 2 ml 
of culture. 

Call now to learn 
how the new 

No 
~ENTRIFUGATION 

STEPS 

High Purity - sufficient for Easy Operation - begin prep 
automated fluorescent and with direct loading of bacteria 
manual sequencing. mlture - with no centrifugation 
Consistent Results - up to 6 pe , step, you save time. 
of plasmid per ml. 
Fast - up to 24 preps per hour. 111 
Quality - time and time again. 

1-800-466-7949 
M d o f l f l .  
R E S E A  R G H  

11339 SorrentoVaIley Rd San Diego, C A  92121 Phone: (61 9) 452-2603 Fax (61 9) 452-6753 
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Only one system sensitive enough to analyze them all. 
Introducing Northstarm: The most sensitive 1536-well HTS system in the universe. 

Drug discovery can seem light years away. Now you can get there sooner with the 

NorthStarTW HTS Workstation for biomolecular and cell-based assays. NorthStarTM 

combines the fastest run rate in the industry- more than a half million assays per 

day -with the unprecedented sensitivity offered by its patented luminescence 

technology and multiplexing capability. So you don't just get more hits, you get more 

relevant hits against specific targets-all in an automated, integrated workstation 

flexible enough to read 96-, 384-, and 1536-well plates. To find the true potential in all 

the possibilities, please contact your local PE Biosystems representative, call 

Tropix at 800-542-2369 (USA only), or visit www.tropix.com. 

Unprecedented sensitivity combined 

with 1536-well-plate capability means 

you get more high-qualityhits. 

NorthStar": The best way to get from here to there. Circle No. 39 on Readers' Service Card 

PE Corporation, formerly The Perkin-Elmer Corporation, is committed to providing the world's leading technology and information for life 
scientists. PE Corporation consists of the PE Biosystems and Celera Genomics businesses. PE Biosystems comprises four divisions 
Applied Biosystems, PE Informatics, PerSeptive Biosystems, and Tropix. 

NorthStar" HTS Workstation 

Tropix 

PEand PE Biosysterns aretrademarks of PECorporation inthe USand certain othercounties.Tropixisa re~iteredtradernaand Nohriatrademaof Tropix, Inc. inthe US 

PE Biosystems 
A PE Corporatnn Business 

and celtain other countries All Tropix productsdescribed herein are For Research Use Only Not for use in diapnosticprocedures. Productsare subjectto changewrthout notlce 
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Amplify your success! Amplify your success! 
rvlastercyclerm Family 

+ Mastercycler gradient - the 
gradient cycler which set the 
standard, optimizes your PCR* 
in one run 
Mastercycler -the specialist for 
your everyday routines 
Mastercycler personal - small, 
fast and flexible 

Taq DNA Pdymerase (for all 
common PCR protocols) 
MasterTaq Kit (for your 
wphkthted protocols) 
dNTP Set (Set of four separate 

deoxynucleotides) 
dNTP Mix (ready-to-use mix of 

Amplify your success ! Amplify your success! 

Strips and single tubes 
(0.2 and 0.5 m[) 
Plates 
(96 wells and 3&4 wells) 

elnsitu frames 
+Worktrays,framesand racks 
+ Various sealing options 
+ Heat sealer 

+Applicationspecialists- 
experienced molecular b i i i  
m d e  practical, individual 

wwtt 
Telephone Hotline - rapid 

In touch with life l ~ l r  
C i N o . 1 1 o n R e a d e n s ' ~ C a r d  

Eppendorf - Netheler - Him GmbH .22331 Hamburg - Oermany . Phone +49 40-53801-0 . Fax +49 40-53801-556 
e-mail. -.corn. eppendorf home page: ht@Jhww.+.com 

Eppendorf Scientific, Inc. . One Cantia(pre Road - We9tbury, NY I 1590-0207 . Phone 800-421 -9988 or 51 6-8768800 - Fax 51 f1976-8599 
e-mail: -.corn. w e b k  w w w . ~ c o m  
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Auvan Taq" bnn Polymerase 

t 

I AdvanTaq-the new 

AdvrnTaq P lus  offers h igher  
sensitivity. Amplification of a 
158-bp fragment of the human 
Alactoferr in gene.  Human 
genomic D N A  and mouse 
genomic DNA were combined in 
a decreasing ratio. 

Polymerase Mix Cat. #*  Kit Cat. # 

AdvanTaq 8432-1 K1912-1 New! 

AdvanTacl Plus 8431 -1 K1911-1 New! 

Catalog numbers for the 100-rxn size are given; other sizes are available. 

Purchase of Advantage PCR reagents is accompanied by a limbd license to use them in the Polymerase 
Chain Reanion (PCRI process for research in conjunction wim a thermal cycler whose use in the automated 
performance of the PCR process is covered by the up-fmnt license fee, either by payment to Perkin-Elmer or 
as purchased, i.e.. an auhoriiedthermal cycler. 

Germany & East Europe: CLONTECH GmbH Tel: 06221 34170 Fax: 06221 30351 1 
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 
0'ibuIon:Auslmlia: 61 7 3273 91W 8 Belgiumhu*nbouq:O 8W 1 9815 8 Bruik 55 11 BB9U15398 Canal*: 
Now call CLONTECH direct BW 682 2% 8 Chile: 56 2269 6770 8 China: BEIJING YUANGPING BIOTECH 68 
10 68187551; GENE CO. LTD. 07.1 €428 7183; GENETIMES TECHNOLOGY 85 21 MM 1358 8 Cmch Republic: 
420 19 7265214 8 En* 2M 349 8311 8 Rnhnd: 358 9708 596 19 8 F n n c ~  33134 802424 8 G~nase: 301 51 53832 
8 Hong Kong: 852 2646 6101 8 Hungary: 36 1 280 3728 8 Indim 91 11 54 21714 8 hnnl: 972 4 9960595 8 bll: 39 
55 5 W1871 8 Kom: 82 2 556 @311 8 Malap*: 6@3 787 72811 8 Mexico: 525 281 4718 8 TLe N ~ a r l a n d r  31 33 
495 W M 8 Normy: 47 22 421 520 8 Poland: 49 6221 34170 8 Porngal: 351 381 38 20 8 Scandinavia: 4 8 728 W 
65 8 Sinnawn: 65 7757ZM 8 Sotlh AhiU: Zl21671 5166 8 Smim 34 9 1 BJI W79 8 T a h m  846 2 272022158 

choice for PCR. 

CLONTECH introduces AdvanTaq DNA Polymerase 

for more robust, more efficient, and more sensitive 

PCR amplification than any other DNA polymerase. 

AdvanTaq reliably delivers more PCR product from 

any template. It can be used in every routine PCR 

application with minimum optimization. 

AdvanTaq DNA Polymerase is also available 

in  the convenient AdvanTaq Plus format- 

providing a built-in hot start to all your standard 

PCR reactions. Choose AdvanTaq Plus for even 

greater sensitivity and specificity. 
~ m n  

Call and order today! 

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: products@clontech.com orders@clontech.com Internet: www.clontech.com 
O 1998. CLONTECH Laboratories, Inc. I~09~999) 
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take 

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, 

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. 

including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. It will make your job easier. 

www.sigma-aldrich.com 

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

I 
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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Discovery is just a click awayTM 

7 Centre Drive 
Jamesburg, New Jersey 08831 
Tel: (609) 655-5105 
Fax: (609) 655-51 14 
Email: infoOlabonweb.com 

I 
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Excels at Perfon mce 
Reliability and Ease-of-Use 
The iCycler features the most intuitive inter,,.& 

including comprehensive informational screens, 

didation reports and a graphical textual display 

f a n rn toc~ l  nn nne screen 

Visit our Life Science web site at discove~bio-rad.com. 
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US., call (570) 747-6996. 
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pure 

It's more than online purchasing. 

MI LLIPORE 

e-com mercesM 

It's a 24-hour, continually-updated technical resource. 

Millipore's new online store is built for the scientist looking for the 

right purification tool - and how and where to use it. Over 7,000 

products cross-lin ked to applications protocols, technical briefs, 

compatibility charts and other valuable information. Search by keyword, 

catalog number or a combination of parameters. Buy with a mouse click. 

Already know exactly what you need? Use the Quick Purchase shortcut. 

Pay online by purchasing card, credit card or purchase order, with 

secure access to high-volume contract or GSA pricing. Check it all out 

- including our online demo - at 

*Business Qctounf registration required for multipk pay men^ options ond any high votvme coRaoct pricing. Currently milable in US and Conoda only. 
OlPPP.M4@ue-AlAl+d b l r O p a h a ~ ~ n t d + ~ a ~ h - - h - k ~ ~ d d ~ i ( l m ~  





New in Paperback from Oxford 

MOOD GENES 
Hunting for Origins of Mania and 
Depression 
Samuel H .  Barondes 
"'Unputdownable' is a 
word one associates with 
thrillers rather than sci- 
ence books, but I found it 
hard to stop reading Mood 
Genes .... The most user- 
friendly introduction to 
modern genetics I have 
read...."-The New York 
Times Book Review 
256 pp. $14.95 

THE CRUCIBLE OF 
CREATION 
The Burgess Shale and the Rise of 
Animals 
Simon Conway-Morris 
"Precise ... tells a great 
story .... Conway-Morris has 
a collector's eye for the sort 
of entertaining yet inform- 
ative snippets that keep I Ckuci b! I readers on their toes .... An 
exhilarating ride through 
modern paleontology and 
evolutionary biology." 
-New Scientist 
272 pp. $1 6.95 

IMPOSSIBILITY 
The limits of Science and the 
Science of limits 
John D. Barrow 
"Illuminating, well-writ- 
ten .... One can only wonder 
how Barrow can possibly 
make all these [concepts] fit 
together into a coherent 
story about the limits to sci- 
ence .... For about as good 
an account as you're going 
to get of where science 
stops, read this book." 
-Nature 
304 pp. $15.95 

MOLECULES AT AN 
EXHIBITION 
Portraits of Intriguing Materials in 
Everyday life 
John Emsley 
"Brings home how chem- 
istry impinges on every 
aspect of our daily lives .... 
Unique in its treatment of 
a wide range of chemicals, 
offering a broader per- 
spective on the role of 
chemistry and science in 
everyday life." 
S c i e n c e  and Technology 
272 pp. $14.95 

THE NUMBER SENSE 
How the Mind Creates Mathematics 
Stanislas Dehaene 
"From the origin of Roman 
numerals to the latest MRI 
results, [here is] everything 
you might like to know 
about numbers and the 
brain, as filtered through 
the lively and engaging 
brain of Stanislas 
Dehaene."-Discover 
288 pp. $1 6.95 

TIME 
A Traveler's Guide 
Clifford A. Pitkover 
"Only Clifford Pickover 
would think of mixing 
time travel and music. 
Gripping, clear-this book 
could well be his best yet! 
A must-buy for all wanna- 
be time travelers." 
-Ian Stewart, Scientzfic 
American 
304 pp. $1 5.95 



You've got questions? We've got answers. 

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

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

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

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

cGMP certified? 

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

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

Any questions? Contact Peninsula Laboratories today. 
We'll give you the answers along with a free copy, of our 
comprehensi\~e 100-page guide. GMP ~kfa~z~!firctririrlg of 
Sqiithetic Peptides. Phone: (800) 922- 15 16. est. 174. 

Fax:(650) 595-4071. E-mail: Gh/IP@penlabs.com. : 

Visit us  on tlze Web at 
~~vv~~:.perzlnbs. corn 

PENINSULA LABORATORIES 
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Don't Kill the 

37'C for I day RT for I week 4'C for I month 

- Figure la Quality of R N A  isolated fromTissue Stored in RNAlater" Solution. Fresh mouse tissues were dis- 
' sected and stored in RNAlaterN at 37'C for I day, room temperature for I week or 4'C for I month. RNA was Isolated 

us~ngTRl ReagenP (MRC) and analyzed uslng denawrlng agarose gel elecvophores~s. 

RNAlaterm is an extraordinary reagent that allows 
you to harvest and dissect samples for RNA isolation 
in a whole new way! 

RNAlater quickly permeates cells and tissues at room temperature, rapidly R!Y!!Lq$fs~t~ 
inactivating RNases. Tissues or cells simply submerged in RNAlater can be ...a regularTechNotes feaure. 
stored, dissected and even shipped at room temperature. Imagine removing a 
sample from the freezer, dissecting a portion for RNA isolation and archiving "The RNA1aterr workrln 

the remainder- it's possible with RNAlater. RNAlater is compatible with all One satifled rescarchw *ired 

RNA isolation procedures tested. of constant harassment by 
the surgeons in O.R, tmded 

With RNAlater, you don't have t o  worry about killing or  degrading those 1, his l iqui, jnhgcn and 
precious mRNAs during sample collection and handling. Dewars for RNAlaterl 

MORE INFORMATION INSTANTLY To read the detai 
For instant information about RNAlaterm, email rnalater~ombion.com. of this and other true - 

Infomotion may also be obtained by phone, fax or the reader service number below. SM 

For a complete 
list of distributors 
visit our website, 
http:llwww.ambion.com 

U.S. (800)888-8804 
Canada (800)445- 1 16 1 A m 

WrnYUrn 

AMBION. INC. 21 30 WOODWARD ST SUITE 200 AUSTIN.TX 78744- 1832 
tel(5 12)65 1-0200 fax(5 12)65 1-020 I emall mo~nfo@amb~on.com www.amb~on.com 

T H E  R N A  COMPANY" 
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