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Gene~rnp@Gold RNA PCR Kit 

For the highest RNA PCR specificity, add Gold. 
Thanks to AmpliTaq Gold" DNA Polymerase with automated chemical Hot Start, 

PE Biosystems brings a new level of specificity to RNA PCR. Our New GeneAmpm 
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COVER Combined fluorescence images of focal adhesiom (multicolored Science patches) and microfilaments (red) in a stationary fibroblast expressing 
green fluorescent proteimntegrin (image width, -50 p). Color-encoded 
time-lapse images of the focal adhesiom (earliest, orange; latest, purple) 

www.sciencemag.org show that focal adhesions mow while remaining connected to microfila- 
ments. lmmotile focal adhesiom in migrating cells may reflect the activi- 
ty of a molecular clutch. [Image:A. Mikhailov and G. G. Gundersen] 
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STRESS ACROSS THE 
GENERATIONS 

Although it has been clear that par- 
ents can transmit personality traits to 
their children, it has not been easy to 
determine the extent t o  which such 
transfer occurs through genetic inher- 

itance or through nongenomic, behav- 
ioral mechanisms. Francis e t  al. (p. 
1155) have looked at generations of 
mice that show genetic differences in 
fearfulness. By cross-fostering off- 
spring, they have shown that the en- 
vironment can trigger differences in 
behavior and in  stress-related gene 
expression that are passed on to the 
next generation. 

A DIP IN DEEP WATER? 
Deep ocean circulation is driven in part by 
cold water from polar regions sinking and 
flowing underneath and mixing with the 
warmer ocean. This deep-ocean circula- 
tion has played a major role in large, 
abrupt climate changes such as deglacia- 
tions. The last major reorganization of the 
deep ocean's thermohaline circulation is 
believed to have occurred at the end of 
the Younger Dryas, approximately 11,500 
years ago. Since then, climate and oceanic 
circulation apparently have been remark- 
ably stable, but this stability may be an il- 
lusion. Broecker et al. (p. 1132; see the 
news story by Kerr) compared recent 
measurements of the chlorofluorocarbon 
tracer CFC-11 in the deep Southern 
Ocean with data on the distribution of 
carbon-14 and phosphate. They conclude 
that the rate at which Southern Ocean 
deep water has been forming during the 
past century is only about one-third of 

that during the preceding 700 years. This 
result would imply that the period of un- 
usually cold weather in Europe that lasted 
from about 1400 to 1900, called the Little 
Ice Age, may have been a mild analog of 
the Younger Dryas, and only one of a con- 
tinuing series of such episodes that have 
been occurring roughly every 1500 years 
for the past 130,000 years. 

ASSESSING ANTIAROMATICITY 
The unusual reactivity and stability of 
benzene compared to alkenes can be at- 
tributed in simple models to resonance 
interactions between its three double 
bonds. The stabilization of cyclic unsatu- 
rated molecules, or aromatic molecules, in 
which 4n + 2 electrons (n = 0, 1, 2, ...) 
form x bonds, contrasts with the destabi- 
lization of antiaromatic molecules, cyclic 
species with 4n x-electrons. The most no- 
table example is cyclobutadiene, which is 
destabilized to such an extent that its 
high reactivity makes measuring antiaro- 
maticity difficult. Deniz et  al. (p. 11 19) 
have now used photoacoustic calorimetry 
to determine the enthalpy of formation of 
cyclobutadiene produced in a photochem- 
ical reaction. They estimated its antiaro- 
maticity relative to a hypothetical strain- 
less, conjugated diene reference and a ref- 
erence with isolated double bonds. 

BIOGENIC CLASS FORMERS 
Diatoms are able to produce highly orga- 
nized nanostructured silica cell walls at 
ambient temperatures and at high rates. 
The initial formation of a silica sphere is 
regulated by biomolecules, but their char- 
acterization has remained difficult. Kroger 
et al. (p. 11 29; see the news story by Ama- 
to) show that these biomolecules-called 
silaffins-are polycationic peptides that 
contain posttranslational modifications 
crucial for their activity at the pH condi- 
tions relevant for biosilicification in di- 
atoms. When silaffins were added to solu- 
tions of silicic acid, silica nanospheres 
were generated in a few seconds. 

ROOM-TEMPERATURE HYDROGEN 
STORAGE IN NANOTUBES 

The use of hydrogen as a clean-burning 
fuel is limited in part by difficulties in 
storing it. Carbon nanotubes of various 
types have shown promise as a hydrogen- 
storage medium but have required either 
cryogenic storage conditions or high-tem- 
perature desorption conditions. Liu et al. 
(p. 1127) show that wider single-wall 
nanotubes (mean diameters of 1.85 

nanometers) are promising materials for 
this application. Such nanotubes, after 
cleaning with acid and thermally anneal- 
ing, can store 4.2% by weight hydrogen at 
room temperature after exposure to hy- 
drogen at 100 atmospheres. 

CAUGHT IN THE TRAP 
Isotopes with extremely low abundance 
present a difficult analytical challenge, but 
their measurement can prove useful. For 
example, krypton-81 could be used for 
dating ice and groundwater or in neutrino 
detection i f  more sensitive detection 
methods could be developed. Chen et al. 
(p. 1139) analyzed krypton gas samples 
that were excited into a metastable elec- 
tronic state and introduced into a magne- 
to-optical trap. Isotope analysis was per- 
formed by measuring laser-induced fluo- 
rescence. Single atoms of the rare iso- 
topes could be detected, and abundances 
were determined by counting. 

DIVERSITY AND PRODUCTIVITY 
Satisfactory answers to major ecological 
questions frequently demand large-scale 
experiments. Hector et al. (p. 11 23; see the 
Perspective by Tilman) examined the key 
question of the relation between biodiveni- 
ty and ecosystem productivity in an experi- 
mental study at eight different locations 
across Europe. Different levels of grassland 
plant species diversity were simulated by 
synthesizing communities of different num- 
bers of species. After harvesting, a consis- 
tent pattern of decreasing productivity was 
seen with decreasing plant diversity. 

NOT JUST SITTING AROUND 
Before a fibroblast cell migrates, it must 
modulate its adhesive contacts to an un- 
derlying substrate. These points of con- 
tad, called focal adhesions, are comprised 
of cell surface integrins that bind exter- 
nally to the substrate and internally to 
the cell's actin cytoskeleton. Smilenov et 
al. (p. 1172; see the cover and the Per- 
spective by Horwitz and Parsons) labeled 
focal adhesions in living cells with a fluo- 
rescent probe and observed that these 
contact points are motile in stationary 
cells. When a cell was stimulated to move, 
focal adhesions became stationary except 
at the rear of the cell. The authors pro- 
pose that a clutch-like mechanism may 
regulate both the strength of integrin in- 
teraction with the substrate and the ten- 
sion applied by associated actin filaments. 
A cell could switch from a nonmotile to 
motile state by stabilizing substrate con- 

CONTINUED ON PACE 1051 
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tacts and increasing its traction. Other- 
wise, when sitting st i l l ,  focal adhesions 
may be in an active "idling" state, ready to 
engage when a cell wants to move. 

LINKING BREAST CANCER AND 
DNA REPAIR 

Failure of cell cycle checkpoint mecha- 
nisms that prevent cell division in the pres- 
ence of damaged DNA can lead to an accu- 
mulation of genetic errors and can con- 
tribute to formation of cancerous cells. 
Cortez et al. (p. 1162; see the Perspective 
by Venkitaraman) report that two proteins 
that are associated with increased risk of 
breast cancer in humans in their mutated 
form actually interact with one another in 
cells and function in the response to DNA 
damage. They provide evidence that Brcal 
(for breast cancer gene 1) is a substrate for 
ATM (for mutated in ataxia telangiectasia), 
a protein kinase that is activated in cells 
with damaged DNA. Phosphorylation of 
Brcal by ATM appears to be required for 
proper function of Brcal in protecting cells 
from DNA damage. 

Complete genomes for some organisms, 
such as yeast, are now available, but 
methods are needed to screen the possi- 
ble activities of the proteins that are en- 
coded. Martzen et al. (p. 11 53) have com- 
bined biochemical assays with genomic 
arrays to create a rapid way to identify 
the functions of expressed proteins. Open 
reading frames representing more than 
6000 genes were fused to a tag that facili- 
tated affinity purification of gene prod- 
ucts, which were then assayed to identify 
previously unknown proteins involved in 
the transfer RNA splicing pathway. This 
technique may shorten the process of 
functional identification from months or 
years to days. 

CHIMP HISTORY 
Comparative DNA sequence analysis con- 
tinues to unravel the story of the evolu- 
tionary relationships of humans and the 
great apes. Kaessmann et al. (p. 1159) 
have generated a large database of DNA 
sequences from the X chromosomes of 
chimpanzees in order to compare the vari- 
ation found in humans to that in chimps. 
Chimps have an evolutionary history that 
is more extensive and diverse than our 
own, which implies a greater age for the 
common ancestor of chimpanzee se- 
quences compared to that for humans. 
Their data also show that chimps do not 
divide cleanly into several subspecies but 
that the subspecies are highly intermixed. 
The bonobo appears to have diverged 
from other chimp lineages less than 1 mil- 
lion years ago, much more recently than 
indicated by other measures. 

CHUNK-PIXELATED VISION 
Anyone who has purchased a personal 
computer will be familiar with the expo- 
nential relation between monitor size and 
cost. The cost arises not only from the 
actual display size but also from the asso- 
ciated hardware and processing speed 
needed to support the vastly increased 
amount of data in a larger number of pix- 
els. Buschbeck et al. (p. 11 78) describe a 
cost-effective solution implemented by a 
parasitic insect, one whose entire life cy- 
cle is spent within the body of the host 
wasp (in the case of the female) or the 
wasp nest (male). The eyes of these in- 
sects are organized to grab visual data in 
a small number of chunks, about 50 per 
eye, with a separate retina subserving 
each chunk of the visual field.This resolu- 
tion may be sufficient for the insect's 
somewhat limited visual requirements, or 
it may help to concentrate limited light in 
a fashion reminiscent of trilobite eyes. 

TECHNICAL COMMENT SUMMARIES 

Protonated 
Methane 

The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/fulV286/5442/105la 

White et al. (Reports, 2 Apr., p. 135) reported the infrared spectrum of CH,+, and Marx 
and Parrinello (Perspectives, 2 Apr., p. 59) reviewed recent theoretical work which 
suggests that the bonds in this species are highly fluxional. 

Kramer comments that previous mass spectrometry studies suggest that, in the ab- 
sence of intermolecular collisions, CH4D+ and CD4H+ are not rearranging and can be de- 
scribed as a van der Waals complex of a methyl cation and a hydrogen molecule. 

In response, Oka and White pojnt out some difficulties in the interpretation of the 
mass spectrometry cited and note that a more static structure would s t i l l  have a 
complex infrared spectrum. Marx and Parrinello have performed additional calcula- 
tions on CH,D+ that show scrambling of the D atom, and note that complexation 
may "freeze" the scrambling of the H atoms. 
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ChemdexTM -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: 

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

a A fast, easy-to-use search engine 
a A "personal favorites" page for quick and easy re-ordering 
a Rapid, real-time order tracking 

World-class customer service and support 

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

0 1999 Chemdex Corporation. Chemdm is a trademark of Chemdm Corporation. 
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'anoramam Human Cytokine 
Gene Arrays 

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. 

I 
Microbial ORFmers 

CR 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 pylori 

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

length of - I kb. 

SIGMA 
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NO SF ul E ~ U Q  nent ma rrry. 
Ow Panorama Rsubt3s GeneArrays let you m o n h  difierential expression of all 

the R subbs genes simleaneousry and cost-effe&& Standard r a m i  and 
Sigma-Genosys,The Woodlands,Texas 
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ginformation@sial.com 
hybridization techniques make whole genome expression pdling possible 

in virtually any molecular biology laboratoq Cambridge, U.K: 
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genosys@genosys.co.uk 4,107FCRamplmed ORFsrepresentingttwentire BsuMs 
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Australia: 
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Ze is~  Introduces the LSM 5 PASCAL 

High-Performance Confocal Microscopy 
Priced for the Personal Everyday User. 

The new LSM 5 PASCAL is 

a compact system specifically 

designed to provide individual 

users and small workgroups 

unrivaled operating convenience, 

resolution and flexibility. 

All moving components are 

computer-controlled for easy, 

error-free set-up and instant, 

automatic resets. 

The LSM 5 PASCAL delivers 

resolution that approaches the 

limits of physics, with image 

sizes to 2,048 x 2,048 pixels 

and scan fields of unrivaled size 

along with maximum linearity. 

Other features that make the 

LSM 5 PASCAL unique in its 

class include1 2-bit resolution per 

channel, high scan speeds, high 

sensitivity detectors and short 

specimen-to-detector light paths. 

Available in six versions, the 

Zeiss LSM 5 PASCAL operates 

on a Windows NT 4.0 platform 

and offers one or two confocal 

channels, as well as offering 

combinations of lasers in the 

blue and green spectrum. 

The LSM 5 PASCAL is 

designed to be easily fitted to 

motorized versions of five popular 

Zeiss research microscopes, and 

can be converted from upright to 

inverted style in minutes. 

Bring high-end confocal 

microscopy to your lab. Call 

800.233.2343, ext. 7857 for 

your nearest Zeiss representative. 

c ~ i  Z&ISS, In= 
Pmscopy & Imaging Systems 
€ 4 ~  Zeiss Drtve 
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Need enzymes? 

order 
on-line 

www.neb.com 

Order on-line at www.neb.com 

Products you trust. 

Technical information you need. 

Anytime. 
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Amplify your success ! uccess ! 
Family PCR Reagents 
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'PCR (Polymerase Chain Reaction) Is pmteded by patent held by H h a n n - L a  Roche. 

eppendorf . 
In touch with life 
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Bison americanus 

Going to extremes for RT-PCR results? 
If your RT-PCR results are leaving 
you cold, warm up to Ctherm. 
Polymerase from Roche 
Molecular Biochemicals. Maxi- 
mize transcription efficiency at 
60-70°C, where RNA secondary 
structure is minimized and 
C.therm's activity is optimized: 

Achieve sensitive results- 
even from GC-rich templates. 
Obtain a specific product from 
large quantities of non- 
specific RNA. 

Satisfy your burning curiosity 
Perform one-step reactions with 
our convenient Ctherm. 
Polymerase One-Step RT-PCR 
System (Cat. Nos. 2 01 6 338, 
2 01 6 346). Or for two-step 
RT-PCR flexibility, 'combine our 
Ctherm. Polymerase (2 0 1 6 31 1 ) 
with your own DNA polymerase. 
For more information, contact your 
local Roche Molecular 
Biochemicals representative or 
visit hltpY/bibiochem.mche.com 

AMV Reverse Transcriptase for RT-PCR (Jemplate: Total RNA isolated from K562 cell line; 
Primer: TGFIJ; Target: 650 bp product; 1.5 M betaine to dissolve secondary structure; 
Positive Controls: 1 ng of a 997 bp IJ-actin fragment from mouse). 
Panel A: C.therm. Polymerase & Taq polymerase for 30 min at 60°C 
Panel B: Supplier L's RNase H- Reverse Transcriptase & Taq polymerase for 50 min at 42OC 
Panel C: Supplier P's AMV Reverse Transcriptase & Taq polymerase for 60 min at 

various temperatures. Roche Diagnostics GmbH 
Roche Molecular Biochemicals 
Mannheim. Germany 

Internet: http://biochem.roche.com 
These products are accompanied by a llmlted l~cense to use them In the Polymerase Cham Reactlon (PCR) process for lhfe sclence research In conjunction wlth a thermal cycler whose use In the automated performance 
of the PCR process 1s covered by the up-front lhcense fee. elther by paymenl to Perkln-Elmer or as purchased. 1.e.. an authorized thermal cycler. 

54 1 951-0023-6. 54 1 952-6081-3. 54 1 954-5555 (FAX) 54 1 952-7589; kubaCa (02) 9899 7999: Aunbia (01) m 870: Bal(ic Staes (FA)() 49 621 759 4068: W@wn (02) 247 4930: Erazil t55  (1 1) 66 3565: 
C a d  (450) 686 71360: @OO) 361 20M. CHe 0 56 (2) 375 2MO (CenfraO: 86 21 6427 55EB Oech ReplbCc (OP4) 45 54.58 71-2. h lmlmI t49 13 62 32 0020 3619947 Ofb).M20 2 360 9MO 0'Wb Bagnail: 
Finland m91 429 2342. hancs 04 76 76 30 86. Oemanv f06211 759 8568. Gmam 1011 67 40 238. Hono Kona fa521 2465 7596: Indii (221 4314653: lndmeva 62 1211 2523820. Ext 755: 
can~c&s '2lios22663eb ~eihriic&) 0098 21 878 56S6 (i&a N i & n ~ ~ ~ ~ 0 ( ~ 1 ~ ( 8 w j i o ~ 9 0 ~ 4 1 i  IS& ;97i 6 s35569 m~sFi 66389591; ~ 0x1 2i7 iiop4181; ~apan w S M ~  5284; &a 00254 2 744 6ni 
lCurrsit 4832600-01. -02. -03; Malay& 60 (W) 755 5W9: Mexico (5) 227 8967. -61; Ne lbkK4  @36) 539 4911; Nm Zealand @3) 276 4157; N i i a  +234 1 521767; 22 07 65 00: PhHpplblGS (65) 27 27 500; 
Poland (22) 374235; Paolgd (011 417 17 17; RussIn (49) 621 759 8636; S a d  kabia 00966 1 4010333; Sogapom 65 27 27 500; South Mrica (011) 886 2400: Soum Eastem Eumpe 49 621 759 4068: 
South Kma (02) 3471-6500; Spah 1931 201 4411; Sweden (081 404 8800; Swihahnd 0 41/7 99 6161; biwan 1021 736 7125; T h a M  68 (2) 274 0708-13: Ulited Khgdan 0808 100 99 98; USA (8001 428 5433 
01999 Roche Diagnostics GmbH. All rights reserved. 
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I A Winning Performance. 

uwk\ v ALL" Save time and space with the 
I I Discovery'" M I SO personal"$ % .‘. ;:';. . a. ' 

=,-=w;;;; an easy to use operator interface: it all adds up to 5q;;;;-, 
2Gkg -2 a winning performance from the DiscoveryTM MI50 7,5~i*;,' 

Speeds to 150,000 r 
mean faster, more efficient separations 
Compact and personal without occupyi 
valuable lab bench space 
13 different rotors, with volumes to 81 

Simple run-parameter ent 

Find out more about the DiscoveryT"M150 and 
full range of DiscoveryT" Series ultracentrifuges 
by contacting Kendro Laboratory Products 
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Visit our Life Science web site at discove~bio-rad.com. 
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The scientific world is making 
a dramatic discovery.. . 

Find, compare, purchase, track and manage 
your laboratory supplies with one easy solution. 
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The transfection reagent for the next millennium. 
L I P O F E C T ~  2000 Reagent offers the 
highest transfection efficiencies and expression 
levels for the widest variety of cell lines. 
LIFQFECTAMINE 2000 
Reagent provides: 

Highest Transfection 
Efficiencies and Activities 2 " 

Excellent for transient 
and stable transfections A '  *,I F I ". *r PI I 

F >  

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.3aIactosidase activity in CHO-s 
cells transfated with pCMV-SFORT-pgal DNA. Product Size Cat NO. 

Works well for both adherent LIPOFECTAMINE 2000 Reagent, and x v e d  other 
and suspension cell types comme~iaIIy available m f m t i o n  reagents. LIPOFECTAMINE 2000 Reagent 1 1668-019 1.5 ml 

1 1668-027 0.75 ml 
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 Essential Technologies for the Science of Life" 

U.S. ~cademic Orders/TEcH-LINE: (800) 828-6686 
U.S. Government Orders/TEcH-LINE: (888) 584-8929 
US. Industrial OrderslTEcH-L1~~: (800) 8744226 

These products are for laboratory research use only and are m intended for human 
or animal diapostic. therapeulic, or aher clinical uses. unlez. M x  stated. 

Quantities subpct to change without notice. 01999 Life Technologies. Inc. 99-078CRE 

Latin America Orders/TEcH-L1~~: (301) 610-8709 &ada Orders: (800) 263-6236 
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BmMTOPS, CONSOUS, 
AND A NU ARRAY OF 

USA and Canada 1.800 .848 .3080 Fax 1.740 .373 .6770 www.forma.com 
1 n t r r n ; r t i n n ; r l  n i c t r i h a t n r c  W n r l d l r i d r  . A n  ICn onnr r n n n a n v  



TRY OUR eCOM hn t RCE 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. 

J 
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  
Circle No. 50 on Readers' Sewice Card 



DNA QUANTITATION 

- - 
I.I 

lntroducina the DNAQuanf" 
DNA ~uan'itation Svstem 

The luciferase-based assay i 
designed for the sensitive an 

amounts of linear dsR 
PCR fragments. 

Sensitivity: More sensitive 

Z" 

on tt _ _ 4Quanf Sys 
ega.com/ena/datasheets/K4 



Now available 

online through 
I 

your institution 

free access closes on 

December 3 1st. .. 
I 

... unless you subscribe 

in print, or your 

institute registers! 

Cm-mnnEmmT 
OPINION 

I Your science signposted - by Current Opinion Journals in: . Biotechnology Cell Biology . Chemical Biology 
I 

Genetics & Development 1 Immunology 1 Microbiology 

W W W Z m -  , I . Neurobiology Plant Biology I Structural Biology 

I 
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The EZ::TN Insertion System: 
- low, Ac ~elerate Complete 
Sequencing of cDNA and 
Genomic Clones Without 
Primer W i n g  o 
Su bclonin, 

Here's How It Works. 

Simply incubate your target DNA in any vector with 
an EZ::TN Transposon and the EZ::TN Transposase 
provided in the kit for 1-2 h.Then stop the reaction, 
transform competent E coli cells with an aliquot of 
the reaction mixture, and plate on media that select 
for the vector containing the target DNA and for 
the antibiotic resistance encoded by the EZ::TN 
Transposon used. A single reaction will generate 
a population of up to  millions of DNA sequencing 
template clones, each with a randomly-inserted 
EZ::TN Transposon.Then, rapidly determine the 
complete sequence of the target by using the 
primers in the kit to sequence bidirectionally from 
the primer-binding sites on the EZ::TN Transposon. 

Outside of me U.S. mntaa the dislribulor in your country, or call 608-258-3MW) or fax W&25&3088. AnmnqlJnueur*: 54-1-8226154. Aurnuur: (02)9540-2055. 
A m u :  0222-7404D190,Bmux: 045-532-7755. mull: 021-592-6642. h m m  8W-661-6431, H u o :  36822-758. WE: 1-3046-39-00, G m w  5152-9020. 
Hwe I(o*e/Calu: 852-2-8966283, Imu: 0091-11-4536224 or 91-11-686-8795. I-: 02-5335599, hur. 02-891391. Juu: 03-3545-5720 or 06-441.5103 
~ar: 82-2-924-8697. mmm: &3716050. W n  Lvuo: 9443-1284, Pauo: 4E58.3457646. slwwn: 779-3388. S m  ARU: 011 -792-3428. Sm: 34-3-4502601 

-Yields More lnsertions Than Any Other 
System - About 1 o6 Per pg With A 6-Kb 
Plasmid Target. A single standard reaction 
generates more than enough insertion clones 
for complete sequencing, even with large target 
sizes or  limited quantities of target DNA. No  
CsCl purification of target DNA is needed. 

- Generates lnsertions That Are More 
Random Than Other Systems. This permits 
you to  close all sequencing gaps. 

- Uses The Simple Cloned Single- 
Polypeptide EZ::TN Transposase and 
Simple EZ::TN Transposons. The only 
requirement for EZ::TN Transposon DNA 
is that it be flanked by specific 19-basepair 
sequences recognized by the EZ::TN Transposase. 
Other systems require a complicated 
transposase enzyme consisting of multiple 
polypeptides and transposons with larger 
recognition sequences.A simple system means 
better results and fewer problems.You can use 
an EZ::TN Transposon provided in the kit, 
design a custom transposon, or choose from 
a growing variety of EZ::TN Transposons with 
different drug-resistance markers and other 
features available from Epicentre. 

- Has Many Uses Besides Sequencing. 
The unique properties of the EZ::TN lnsertion 
System enable experiments using artificial 
transposons with different selectable or  
screenable markers, priming sites, promoter 
regions, o r  a variety of structural genes, 
control elements, o r  other sequences. 
You can also use artificial transposons to  
generate mutations or  gene "knockouts". 

To l ea rn  m o r e  a b o u t  t h e  EZ: :TN  
I N S E R T I O N  SYSTEM,  c o n t a c t  
EPICENTRE o r  visit our WEBSITE at: 
www.epicentre.comltransposomics.htm 

CALL ABOUT 
A LIMITED-TIME 

INTRODUCTORY PRICE! 

......--- . .;r;;. ... when you need t o  be sure of the quality . . 
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I Introducing 

Also available in convenient 
5Pakn' and 10-Pak'" bulk kits 



tnougn titles ro trigger some errector function! 

CREATIVITY 
. . 

n price SW.W four prlce pbb .5~  
You save $28.50 

. 
* = 

List price $49.95 1 Our price $34.96 
You save Sq.99 

,,,.. you need them fast. And at our ne 

rhousands of scientific titles, plus expert a 



B a s i c  

e n z y m e s  

.if r 9 . m  t h e 

c o m p a n y  . I 

t h a t  

The basic elements of your research - modifying enzymes, ultrapure biochemicals and 
reagents - have always been the basics of our business. So while many companies are 
pursuing multiple technologies, we are continuing to concentrate on one goal - to  supply 
you with consistently pure, superior quality enzymes, biochemicals and convenience 
reagents. USB also gives you a level of service that is becoming rare in this business. Our 
customer service and technical support representatives know our products and your needs. 
Superior products. Superb service. Just two of the reasons why more researchers and large- 
scale manufacturers are turning to USB. To learn more, visit us at www.usbweb.com. Or call 
1.800.321.9322. USB. When you start with better raw materials, you finish with better results. 

For your author~zed USB distributor outside the Unlted States, contact your local Amersham Pharmacia Blotech office. 
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51999 USE Corporaison 

USB Corporation 
261 11 Miles Road 
Cleveland, OH 44128 
1.800.321.9322 
www.usbweb.com 

Rediscover the chemistry'" 



AS Evo-Devo Special Feature 

Call for papers in evolution and 
developmental biology 

. s ubmit your origbal research paper in any area of evo-devo for publication in 
the first PNAS special feature on developmental biology, which is scheduled 
to appear in the spring of 2000. We guarantee. 

Fast, rigorous peer review 
Page and wlor charges are waived 

Submission deadhe: January 8,2000 
If your paper is selected for publication, yau'll join this distinguished 
panel contriiuting Perspective articles for the special feature: 

Simon Convny Morris--Cambrian aplosion 
Billie ~ - - c h o r d a ~ o n ' g i n S  
Peter H&d-Vertebrate innovations 
John Gerimt-Abrupt ckanges in body plan (axis inversion) 
An* MmtteAnimnl systematics 
W i  Patel-Evolution and development in insects 
MarryShaDHad-AnncJidc 
Michael h-Cnrskreums 
Eric D a v i d s o n - w  wolutia of animal body plans 

Contad 
Submission df papers for'* 4ut ion  and developmental biology special feature or inquiries 
about submissio~ should be sent, as soon as possible, to Guy Riddihough: 
Email: griddiho@nas.edu; Web: www.pnas.org; Phone: 1-202-334-1370; Fax: 1-202-334-2738 
PNAS, 2101 Constitution Av NW, Washingto@ DC 20418, USA PNAS 
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The Tool for Exploring the Microworld 

The P-2000 
Mkropipette Puller rapidly Actual 1 urn quartz m@hy tip 

fabricated with the P-2000. 
and consistentlv oroduces 
micropipettes f' cell physiology, 
nanoelectrospray, scanning microscopy 
and other innovative technologies. Pre-programmed to 
make quartz probes with tip diameters from nanometers 
to micrometers. 

r , .  
, Call or write us today for more information. I 

From the world leader in micropipette technology. 

S U T T E R  I ' N S T R - U M E N T  C ~ M P A N Y  
I ' 5 1 D I G I T A L  D R I V E  . NOVATO C A L I F O R N I A  . 94949  PHON6.(415)883-0128 

q FAX (415)883-0572 E M A ~ L ~ I N F O @ S U T T E R . C O M  . W E B . W W W . S U T T E R  C O M  
ill * 
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SahGeRokorkwl 
V can help y w  
navigate through the 
myriad c a r e e r  options 
with its fast,^ 
loh - and 
other useful c a r e e r  



Visit our Life Science web site at discovecbio-rad.com. 
Call toll free at 7-800-4BIORAD (1-800-424-6723); outside the U.S., call (570) 747-6996. 
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2000 A A A S  A N N U A L  
S C I E N C E  I N N O V A T I O N  

FEBRUARY 1 7 - 2 2 ,  2 0 0 0  

er scientific gathering" (C&E News, 1999) 

E N V I R O N M E N T  A N D  -3: -* 

N A T U R A L  R E S O U R C E S  i i  ** 

. Hear presentations from the leaders of science 
and technology and choose from more than 
140 special symposia including these in.. . 

-Alien Species in Coastal Wafers: Ecological & Social Costs? 
-The Art & Science of Wetlands Restoration 
- Food or Stressed Environments in the Asia-Pacific 
- Climate change and Human Health 
- Population Growth & Environmental Sustainability 
-World Food Security: Challenges to Science & Society 
- Frontiers in Hurricane Climate Research 
- Studying the' Effects of Urban Sprawl from Space 
- Consequences of Climate Variability & Change for the U.S. 
- Understanding theHwman Dimensions of Global Change 
- Restoring Ecosystem Impacted by Fisheries 
- Climate Variability on the ~ i lbnn ia l  Timescale 

Among those invited to speak are: 

- Judith Weis, Rutgers Univ 
- Mary Barber, ESA 
- Daniel Simberloff, Univ of 
- David Pimentel, .Cornell Univ 
- Per Pinstrup-Andersen, IFPRI . 

- Rattan Lal, OH State 
- Susan McCouch, Cornell Univ 
- Lester Brown, World Watch lnst 
- Bruce Alberts, NAS 
- Donald Duvick, 

Pioneer-Hybrid Inti 
- Rita Colwell, NSF 
- Richard Sawyer, NC State 

The A A A S  ~ e e ' t i  



is the resource on Life Technologies' products and services. 

Request your free copy of the Catalogue on the web at 
w w w . I i f ~ c o m / ~  or call today. 

g: wwwdf'etech.com 
.S. Academic orders/TEcH-L~~~": (800) 8284586 
.S. Government ordersrrW3H-L1~~: (888) 5844929 

01999 Life- Inc. %I51 

New 2000-2001 Catalosue 
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Leica .. 
An Eye for Discovery 
The demand for innovetbe system sohrtions in life sciencq is growing afl the time. Leica can provide you with just the 

solution you need. So why not benefit from the experience of an international technology group? Sales organizations in 

over 20 countries guarantee optlmum support and senice. Leica offers a wide renge of products for Me science appli- 

cations to suit all requirements from routine to research. 

Leice Microsystsrns Holdings GmbH Phone t49 (0) 64 41 29 - 0 
Ernst-L&-StraSe Fax t49(0)844122-2599 
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