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CWER NASA Hubble Space Telescope image of galactic nebula NGC Science 3603 with a young star cluster (center) and evolved blue supergiant Sher 
25 (ringed star, upper left center). Giant nebula cloud (right) contains 
"amorphous" silicate dust grains. Similar extraterrestrial dust grains called 

www.sciencemag.org GEMS (glass with embedded metal and sulfides), which were collected in 
Earth's stratosphere, may be remnant. of the nebula cloud from which 
our solar system formed. [Image:W. Brandner, E. K. Grebel,Y.-H. Chu] 
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GElllNG A GRIP 
ON OZONE 

Changes in atmospheric ozone concentra- 
tions at different latitudes and altitudes 
are continuously monitored from satel- 
lites, balloons, and the ground. Intercali- 
bration between different instruments 
and methods is crucial for obtaining reli- 
able vertical ozone trends. Randel et al. 
(p. 1689) review the results of a reevalua- 
tion of the available data from 1979 to 
1998, which showed decreases in ozone 
in both the upper and lower stratosphere. 
The upper stratospheric results agree 
with model calculations of ozone loss due 
to anthropogenic chlorine emissions. Dy- 
namic processes complicate interpreta- 
tion of the lower stratospheric trends. 
McKenzie et al. (p. 1709; see the news 
story by Brown) demonstrate that long- 
term decreases in ozone over Lauder, 

New Zealand, have indeed led to signifi- 
cant increases in ultraviolet radiation in- 
tensities during recent decades. 

CALIBRATING CAPACITANCE BY 
COUNTING ELECTRONS 

An important goal in metrology is to re- 
place physical standards with measure- 
ments made of fundamental quantum 
properties-hence, meter bars have been 
replaced by the multiples of a particular 
wavelength of emission from krypton. 
Keller et al. (p. 1706) show how capaci- 
tance can now be standardized in terms of 
the capacitance generated by a countable 
number of electrons. An electron pump 
made from single-electron transistors is 
used to deposita large but known number 
of electrons onto a capacitor; the voltage 
drop that results allows the capacitance 
to be measured. 

TOWARD FERMIONIC QUANTUM 
DEGENERACY 

The use of cold atomic vapors Bose- 
Einstein condensation allowed this macro- 
scopic quantum state to be studied for 
particles that interact weakly, unlike the 
case for Bose condensates in helium su- 
perfluids and superconductors. Strong in- 
teractions also plague similar studies for 
Fermions. In order to study quantum de- 
generate Fermionic states, cold conditions 
are needed so that the de Broglie wave- 
length of the particles is comparable to 
the particle-particle separation, and weak- 
ly interacting particles are needed so that 
each quantum state is singly occupied. By 
evaporatively cooling a two-spin compo- 
nent Fermionic gas comprising 7 x lo5  
potassium-40 atoms to just several hun- 
dred nanokelvin, DeMarco and Jin (p. 1703; 
see the news story by Voss) provide exper- 
imental evidence for the onset of quan- 
tum degeneracy in a Fermi gas. 

STARDUST MEMOIRS 
Detailed studies of interplanetary dust 
particles (IDPs) collected from Earth's 
stratosphere have shown that some of 
these particles are composed of enstatite, 
forsterite, and glasses with embedded 
metals and sulfides. Bradley et  al. (p. 
1716; see the cover) have now succeeded 
in obtaining infrared spectra of these sub- 
micrometer-sized IDPs using an intense 
synchrotron light source. Some features in 
the IDPs' spectra match with infrared 
spectral features of comets Halley and 
Hale-Bopp, a late-stage Herbig AeIBe star, 
some molecular clouds, and some young 

stellar objects. These spectral connections 
enhance the link between solar system 
material (represented by the IDPs) and 
non-solar system material (represented 
by interstellar or circumstellar dust asso- 
ciated with comets and other astronomi- 
cal objects) and provide a way to examine 
stellar contamination of our solar system. 

TOWARD HYBRID NANODEVICES 
The fabrication of nanodevices will likely 
be faced with a significant manufactur- 
ing challenge-the formation of well- 
defined crystalline interfaces between 
different device components. Zhang et 
al. (p. 1719) show that nanoscale het- 
erostructures can be fabricated with high 
control over the interface structure by a 
diffusion-controlled solid-solid reaction 
at the contact area between a silicon 
carbide nanorod or particle and a single- 
wall carbon nanotube. The method is also 
demonstrated for several transition met- 
al carbides. The contact area represents 
the smallest interface at which a carbon 
nanotube can form. 

DISTRACTING THE 
GUARDIAN 

Inactivation of the p53 tumor suppressor 
gene, the "guardian" of the genome, is 
usually viewed as an unfavorable event, 
and much research has been directed at 
therapeutically restoring p53 function in 
tumors. However, p53 has another role in 
the context of cancer-it is causally in- 
volved in the toxic side effects associat- 
ed w i th  conventional radiation or 
chemotherapy. Komarov et al. (p. 1733; 
see the news story by Ferber) identify a 
small-molecule inhibitor of p53, called 
pifithrin-a (PFT-a), and show that this 
drug can protect cells from p53-mediat- 
ed apoptosis induced by a variety of can- 
cer drugs and radiation. lntraperitoneal 
injection of PTF-a improved the survival 
of mice treated with lethal doses of 
gamma radiation. 

FAR-REACHING FUNGUS 
The quest for the factors controlling di- 
versity in ecological communities can turn 
up surprises. In a simple 4-year experi- 
ment using tall fescue, an invasive grass in 
the northeast United States, Clay and Ho- 
lah (p. 1742) show that the presence or 
absence of a host-specific symbiotic en- 
dophytic fungus in the fescue has pro- 
nounced effects on the species diversity 
of the experimental community. The pres- 
ence of the endophyte confers superior 
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competitive ability on the grass, which 
depresses diversity and permanently al- 
ters the trajectory of the community. 

FAITHFUL TRANSLATIONS 
Proofreading enzymes help maintain the 
fidelity of DNA sequences during replica- 
tion, in part by recognizing the weaker hy- 
drogen bonding of mismatched bases. The 
ribosome appears to  perform a similar 
function during translation of messenger 
RNA (mRNA) into polypeptides. Yoshizawa 
et al. (p. 1722) examined the recognition 
of proper base pairing in RNA double he- 
lices by making compensatory mutations 
in  the ribosome. They find that two 

adenosine bases in the 165 ribosomal 
RNA make contacts that recognize that 
the appropriate interaction of codon- 
anticodon (mRNA-transfer RNA) has 
been established, which, in turn, enables 
the appropriate amino acid to be linked 
t o  the nascent chain of amino acids. 
These bases form hydrogen bonds to two 
of the ribose hydroxyl groups in the mR- 
NA; changing the natural hydrogen-bond 
donor to an acceptor abolished the nec- 
essary interaction and viability. 

SEX, MUTATIONS, AND FITNESS 
How sexually reproducing and asexual 
species deal with and take advantage of 
spontaneous gene mutations is the sub- 
ject of two reports. Davies et al. (p. 1748) 
combine two approaches for estimating 
rates and effects of deleterious mutations 
and show that there is a huge discrepan- 
cy in the results. Standard mutation-ac- 
cumulation experiments, which measure 
effects of mutation in terms of fitness, 
greatly underestimate the actual rate of 
deleterious mutation in DNA. In experi- 
ments in the nematode Caenorhabditis 
elegans exposed to  a mutagen, around 

96% of deleterious mutations at the DNA 
level had no perceptible effect on the fit- 
ness of the organism. Thus, it appears 
that there may be at least two classes of 
deleterious mutation-those of large ef- 
fect and those of small effect. This result 
lends support t o  the idea that sex 
evolved and is maintained by the ability 
of sexual populations t o  withstand a 
higher genomic deleterious mutation rate 
than can asexuals. RNA viruses, which 
show high mutation rates in nature and 
have potentially large population sizes, 
are excellent tools for investigating adap- 
tive evolution in asexual populations. In 
experimental populations of vesicular 
stomatitis virus, Miralles et al. (p. 1745) 
show how beneficial mutations represent 
the best of several competing mutations 
(a phenomenon known as clonal interfer- 
ence) and quantify the rate of these mu- 
tations. Their results have implications 
not only for the understanding of evolu- 
tion in asexual organisms, but also for the 
dynamics of viral drug resistance and viral 
eradication programs. 

OUT OF TIMELESS 
The rhythmic cycles of the circadian clock 
can be reset by light; a brief pulse can ad- 
vance or delay the clock timing mecha- 
nism bv several hours. In the fruit f lv 
~roso&ila, a sharp drop in the amount i f  
one of the components of the clock, a 
protein called timeless, occurs after light 
stimulation and resets the clock. Naidoo 
et al. (p. 1737) have shown that this drop 
is caused by degradation of timeless by 
the all-purpose protein-destruction or- 
ganelle, the proteosome, after the protein 
is tagged with ubiquitin. 

SMAU BUT MIGHTY 
How does the binding of a molecule to a 
cell-surface receptor change the biochem- 
istry inside the cell? To test exactly how 
the receptor protein moves when the lig- 
and binds, Ottemann et al. (p. 1751; see 
the Perspective by Cerstein and Chothia) 
strategically attached spin labels to vari- 
ous parts of the aspartate receptor. The 
relative movement of these probes after 
aspartate binding revealed that one of the 
transmembrane helices of the receptor 
moved in a piston-like fashion about 1 
angstrom relative to the other transmem- 
brane helix t o  influence intracellular 
events. This tiny motion appears to rule 
out other likely mechanisms, such as rota- 
tion, association, or a scissor or seesaw 
movement of the receptors. 
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Cell Types 

4 

Finally, a 'on reagent that makes you smile, every time! : 
incorporates direct hydrophilic GenePORVER emjugation mcl-01~; is mc 

TransfectCon * latest innovation fmm the lab of Dr. 
Phil$' Feher, inventor of lipofdon. 

m - 
In a variety of cell lines, GmePORTER reagent con&tently deiivk higher 
levels of transfection than any athet commercially available produrn This 
robust reagent performs in a. wide range of conditions, inclmihg ~Wefent 4 0 s  
of plasmid and reagent. cknd?ORTER reagent is easy to use and does not 
require enhanmx or qecM ofoells,savingrime,cost,dreagents. 

-- 

I- 
- - - - - - - 

The &gal expression plasmid was delivered into cells using 
OenePaRfER or competitor's transfection reagents. Each 
mam&Ww~ls. protocol was followed. A colocimetric assayewas 
used ta meaSure Boal emession 48 hwrs after tranafectron. 

I Gene Therapy Systems International Distributors 



E X P R E S S I O N  P R O F l i i N c ,  - dA 
PANORAMATM B. SUBnUS 
GENE ARRAYS A 

RELATED PRODUCTS 

Panorama,- numan ryroKlne 
Gene Arrays 

375 genes encoding human cytokines, 
I 

chemokines, interleukins, growth 
facton, recepton and more, spotted 

in duplicate on nylon membranes. 

Panorama- t. con lrene ~rrays 
4,290 PCR-amplified open reading 

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

on nylon hybridization membranes. 

Microbial ORFmers 
PCR primer pairs designed to  amplify 
each open reading frame (ORF) in 
E. coli and 6. subtilis from the start 
codon t o  the stop codon. H. pylon' 

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

length of - I kb. 

BCUS 2 the Entire 
B. subtilis I 
No Specibl Equipment Necessary. 
Our Panorama 0. subtiIis Gene, ys let you monitor drfferer expression of all 

the 0. subtilis genes simultaneously and cost-effectively. Sanaard radiolabeling and 
Sigma-Genosys,The Woodlands,Texas 
Phone: 877-260-0763 or 28 1-363-3693 

ginformation@sial.com 
hybridization techniques make whole genon x~r-ession pr ssible 

in virtually any molecular biology labora! 
I 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 
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QIAGENB tools for maximum transfection efficiencies 

- - .. "9 
'I! 

Advanced transfection reagents and ultrapure plasmid DNA 

QIAGEN is the only compclny offer- 
ing both the latest advances in 
transfection technology and the 
highest purity plasmid preparations 
for reproducibly high transfection 
efficiencies. 

Lay the foundation for success with 
the proven plasmid DNA quality 

Build up your transfection results 
with SuperFectTM and EffecteneTM 
Transfection Reagents for outstanding 
efficiencies, high reproducibility, 
and low cytotoxicity. 

The QIAGEN combination of plasmid 
purification kits and innovative trans- 

offeied by QIAGEN~, ~lAf;lter'< Each bar represenk the average efficiency iection reagents provide the best 
4 replicates of  2 different plasmid preparafions each. 

and EndoFreeTM Plasmid Kits. Plasmid: ~ C M V ~ ;  HOS~ strain: DH5aT" transfection results possible. 

Order the best tools for your next transfections 
Check our searchable online cell list at www.qiagen.com/cell - list 

Trademarks: QIAGENe, QIAfilterTM, EndoFreeT", EffecteneT", SuperFectTM [QIAGEN). DH5aTM (Life Technologies, Inc.) O 1999 QIAGEN, all rights resewed. 

www.qiogen.com 

QIAGEN: Germany USA Aushlia Can& Fmnce h n hikerland UK 
Tel. 02103-892-240 Tel. 800-426-8157 Tel. 03-94893666 Tel. 800572.9613 Tel. 01-60-920-930 ~er03-5805.7261 Tel. 061.3193031 Tel. 01293422-999 

mmmma 
Fax 02103-892-255 Fax 800-718-2056 Fax 03-94893888 Fax 8007135951 Fax 01-60-920-925 Fax 03-5805-7263 Fax 0613193033 Fax 01293-422-922 a a 4 
DISlRIBLllORS: Austria/Hun(pry/Sbnnia R u P MARGARITELLA Aurtr8o (01) 889 18 19 Wgivmlluxembvrg Werlbur b v 0800-1-9815 Bmil Lobhode do Brazil (1 1) 543 1455 or 0800 55 1321 
Cmlml (L SMlfh A m k  Labtrods Inc USA (305) 828-3818 Chin. Gene Compony L(m8ted (852]289&5283 Czech Repbk BIOCONSULT spol r.ro (0214447 1239 Damat KEBO Lab A/S 43 86 87 88 
Eg)@ Clintlob 525 7212 R n h d  KEBO Lob Oy (091804 551 Grrol BtoAnoCco S A. (OI)6dO 03 18 I& Genehx (01 1 W 2  1714 rn (01 11.515 9346 bmd B d o b  Ud 02 584 11 1 1 lldy GENENCO !MA%dhal rd) 
(055) 500 1871 K m .  LRS Lohrotorier, Inc (02) 924.86 97 Mdayri. Research Biolobs Sdn Bhd (031.7312099 Mexko Qu#m#ca Volaner S A de C V (51 525 57 25 n* Ndhdwdr Weslb~rg b r (033)4950094 
New Zedad 88olob Sc#ent#f#c LId (0919806700 or 0800933966 Nmway KEBO Lab AS 22 90 00 00 Pobd Syogen Bsofech (071 / 351 41 06 or 0601 70 60 07 PolNgd IZASA PORTUGAL, LDA (11.751 6000 
Singapon Rerwrch B~olobs Pte LId 445 7927 h k  Repblt BIOCONSULT Slowkia r.ro. (071 50221 336 hvlh Ah*. Southern Crorr BtotRhnology 1%) U 1021) 671 5166 Spin IZASA. S A (931 902.20.30 90 
k.sdon KEBO Lab 108) 62 1 34 00 b m  TAIGEN Biorcience Corporalton (021 2880 291 3 hikd Theero Tradtng Co LId (021 41 2-5672 In 6 -6 mM QIAGEN GmbH, Germony 
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The r~ghr sysrem  or 
every application 

Research 
0.5-10 HI 
with Nanotip 

-. - 
R m  0.5-10 MI with 

For pipetting frwn 
the base of long, 

Dare to compare: 
Eppendorf Research" 

Pipetting is one of the most common activities carried 

out in the lab. And it is now so much easier, thanks to 

the Eppendorf ResearchQ, our short, lightweight pipette 

with the ergonomic design. The volume can be set using 

one hand only, without damaging the users' gloves. The 

Eppendorf ResearchQ models cover a volume range 

from 0.1 pl to 5 ml (minimum range of each model is 

1 :lo). High-grade ceramic pistons guarantee smooth 

pipetting, excellent chemical resistance and a long 

service life. 

The lower 
part can be 
removed in no 
time and then 
autoclaved. 
User-friendly 
maintenance: 
universal wrench 
and piston grease 
included in 
delivery package 

Circle No. 11 on Readen' Service Card 
Eppendorf - Netheler - Hinz GmbH. 22331 Hamburg - Germany - Phone 4 9  40-538 01 -0 .  Fax 4 9  40-538 01-556 

e-mail: eppendoMeppendorf.com - eppendorf home page: httpJEwww.eppendorf.com 
Brinkmann Instruments, Inc. . One Cantiague Road, P.O. Box 10 19. Westbuly. NY 11590-0207. Phone 800-645-3050 or 516-334-7500. Fax 516-334-7506 

8-mail: info@brinkmann.com . websiie: www.brinkmann.com 
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~~onCapture"  cDNA Selection Kil 

I ClonCapture cDNA enrichment from a human liver library 

Representation in Positive clones after 
Gene original library (%) hybridization (%) Enrichment 

Dad1 0.005 27 5.4 x l o 3  

Tobl  0.01 15 1.5x103 

I GBP 

IAP 0.0002 9 4.5 x l o 4  

Estrogen receptor 0.005 5 8 x 10' 

Bcl-x 0.005 4.5 8 x 10' 

RPA 0.007 3.2 5 x l o 2  

'75-100% of positive clones were confirmed by sequencing. 

Save even more time by choosing a high-quality 
CLONTECH premade library. Visit our web site at 
libraries.clontech.com for a full listing! 

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 
Distributon: Australia: 61 7 3273 9100 1 BelgiudLuxembourg: 0 800 1 9815 Brazil: 55 11 66940539 1 Canada: 
Now call CLONTECH d~rect  800 662 2566 I Chile: 56 2 209 6770 1 China: BElJlNG YUANGPING BIOTECH 86 
10 68187551; GENE CO. LTO. 021 6428 7163; GENETIMES TECHNOLOGY. 86 21 6402 2371 1 Czech Republic: 
420 19 7265214 1 Egypt: 202 349 831 1 Finland: 358 9708 596 19 1 France: 33134 602424 1 Greece: 301 51 53882 
1 Hong Kong: 852 2646 6101 1 Hungary: 36 1 280 3728 1 India: 91 11 54 21714 1 Israel: 972 4 9960595 1 Italy. 39 
55 5 001871 1 Korea: 82 2 556 0311 1 Malaysia: 603 777 2611 1 Mexico: 525 281 4718 1 The Netherlands: 31 33 
495 00 94 I Noway:  47 22 421 520 I Poland: 49 06221 34170 I Pomgal: 351 361 36 20 1 Scandinavia: 46 8 728 
00 65 1 Singapore: 65 775 7284 1 South Africa: 27 21 671 5166 1 Spain: 34 9 1 630 0379 Taiwan: 886 2 27202215 
1 Thailand: 662 530 3804 4 1 Turkev: 90 216 385 8321 rev 7128i99 

The ClonCapture cDNA Selection Kit (~1056-1)  can 

get you the clones you want in 2-3 days without 

l ibrary screening. Al l  you need is a 200-600-bp 

probe for your target gene. ClonCapture is based 

on proprietary technology that utilizes the RecA 

protein to create and stabilize a hybrid between 

the probe and double-stranded plasmid DNA. 

These target clones are then captured on magnetic 

beads, a l lowing you t o  e f f ic ient ly  screen an 

enr iched popu la t ion fo r  fu l l - length  c lones.  

ClonCapture is  compat ib le  w i t h  a l l  p lasmid 

libraries-no need for single-strand conversions. 

Call and order today! 

N O W  Y O U  C A N .  

1020 East  M e a d o w  Clrcle. Palo Al to .  California 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1 088 
E-mall, productsQclontech.com o rde rsQc lon tech  c o m  Internet ,  www.c lontech.com 

0 1998. CLONTECH Laborator~es.  Inc 1~0897711 
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" An l NVALUABLE addition to any 1 
word-processing software - - 
used for scientific A 
publications." 
SCIENCE, 3 July 1998 

r researcl !rs teach - .s, clinici; 
anc' :ommunica - - rs . a l l  stripn' 

erican Medical A. 
June 1998 

... Bibliognrphies Made i52z.y- 

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! 

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! 

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 bibliographiesm 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. 

Australia (+61) 66.58.3874 France (+33) (01 1.42.46.00.42 Germany (+49) (0) 69.970841.11 Japan (4.81) 3.3502.6472 800 Jones Street Berkeley California 94710 USA 
Baltic nations/Scandinavia/Russia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland 21.711.15.20 
UKllreland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 

EMAIL infoOisiresearchsoft.com 
8 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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TRY OUR eCOM M ERCE 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 laboratoty 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. 

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 

ICT 

Stop the chase and log on today 
It will make your job easier. 
www.siama-aldrich.com 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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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 

Gold RNA PCR Kit combines MultiScribe" ReverseTranscriptase and AmpliTaq Goldm 

DNA Polymerase in an optimized one-step reaction.Together these enzymes ensure 

high sensitivity from very low copy numbers, as well as unparalleled flexibility and 

ease of use. The GeneAmpa Gold RNA PCR Kit is suitable for reverse transcription 

from all types of RNAsequences: mRNA, rRNA, total RNA, or viral RNA, and the 

subsequent cDNAamplification. You can even use it to build acDNA library.To 

see the possibilities for yourself, call 650.638.5800 or go to www.pebiosystems.com. 

One step. One tube. Great results. 

A m p l i o n  of p-actin from total 
human RNA 
Lanes 3,4,5,6: GeneAmpgGold RNA PCR 
Kit; including MultiScribemand AmpliTaq Golde 
DNA Polymerasewith automated Hot Start 

Lanes 7,8,9,10: RNA PCR; with MuLV 
and Taq DNA Polymerase, no Hot Start 

Lanes 11,12,13,14:RNAPCR;AMVand 
enzyme blend, no Hot Start 

Lane 1 : Size Standard 

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. 

- 

GeneAmpeGold RNA PCR Kit 

Applied Biosystems 

@ AmoliTaa Goldand GeneArnoare reoistered trademarksof Roche Molecular Svstems. Inc. The PCR orocess iscovered bv oatentsowned bv Roche Molecular 

FE Biosystems 
A PE Corporation Business 

~ystems:lnc. and F. ~offmann-~a~ocheltd. PE. PE Applied Biosystems, ~ u n i ~ c r i b e , a n d ~ ~ B i o s ~ e r n s a r e  trademarl&:and perkin-Elrr$r isaregistered 
trademarkofThe Perkin-Elmer Corporation. PEApplied Biosystems developsand produces its products in accordance with IS0 9000qual1tysyjtem require- 
ments For Research UseOnly. Not for use in d i a g n o s t i c p r o c e d u m . ~ i ~ E B ' ~ s . m ~ i n ~ ~  
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Read it and reap 
Researchers at CAMBIA use the GMS'" Microarray Imagine what you could do 

An m p e n o m e  information 

w&b*(&&gk*,&f 
' 

... : ' r ?, . . ." ,.... . ,.. lcation of Molecular 
- - 

re (CAMBIA), work IS 

Beyond rice, rnicroarray analysis 
broad utility in agricultural genorn 

and Molecular Marker 

Assisted Selection. 

Array and rlce tmages courfesy of Andme] Klllan Damian Jaccwd and R~chard JeJeners CAMBIA 

01999 Gmetlc MlcroSystems Inc 
Genettc Microsystems and GMS are trademahs of Genetic M~croSystems Inc 

Microarray analysis is revolutionizing genomics research 

by enabling scientists to analyze complex systems 

and pathways. Using proprietary high-precision fluid 

delivery and laser scanning digital imaging technology, 

the GMS Microarray Analysis System provides superior 

analytical performance-for use in your own lab, in 

experiments of your own design. 



The ABI PRISM" 377 DNA Sequencer. 
It's a part of discoveries that touch us all. 

Whether they are identifying the genes that cause deafness or investigating 

the origin of the HIV virus, thousands of researchers around the world rely on the 

ABI PRISM@ 377 DNA Sequencer to deliver their most important results. With its 

unparalleled reliability, proven technology, and up to 96-lane capability, the 377 

system is the ideal choice to meet the demanding needs of life scientists. Add the 

world's best DNA reagents, service, and support, and the 377 system emerges as 

the gold standard. In fact, it's changing life as we know it. For more information, 

visit our Web site at www.pebiosystems.com/377. 

Australia: 800.033.747 China (Beijing): 86.10.6238.1156 EuropeNest Asia: 49.0.61.03.708.301 Circle No. 73 on Readers' Service Card 
Japan: 81.47.380.8500 North America: 800.345.5224 South America: 55.1 1.50.70.9600 
Applied Biosystems, PE, and PE Biosystemsare trademarks, and ABI  PRISM"^^^ its designare registered trademarks of The Perkin-Elmer Corporation. 
PE Applied Biosystemsdevelopsand manufactures its products in accordance with IS0 9000qualitysystems requirements. For Research Use Only. 
Notfor use in diagnostic procedures. To further itsgoal of offering the broadest rangeofenabling systemsandsewicesfor lifesciences researchand 
related applications, Perkin-Elmer has merged with PerSeptiveBiosystemsand created the PEBiosystems Division. PE Biosystemsconsists of the 
Applied Biosystems, PerSeptiveBiosystems, PE Informatics, andTropixCentersof Excellence. 

ABI  PRISM"^^^ DNA Sequencer 

Applied Biosystems 
PE Biosystems 



B u t  i,q:.. a label a i q u a l i i y ,  
b 

G I B C O  B R L  Products  and S e r v i c e s  
f o r  C e l l  Culture.  

Producer of GIBCO BRL" Products 
U.S. Academic and Government ~-~ (800) 828-6686 
U.S. Industrial O I ~ ~ I S ~ H - L I N E :  (800) 8744226 

T h e y ~ a r e f o r ~ ~ ~ ~ e d y d a r e m t i n m d e d f o r h ~ m ~ ~ ,  
dmpcutic. aclinicsl YY. lnlas ohwise  Mted. 81998 Life T ~ I l o g * s .  Jm. 9&09CRE 
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Let EG&G's micro and macro 1 

EG&G has a way to make the image 'i&3faW 

brighta, sharper, and easier to inteqm 
The versatile Wallac ARTHURN 1 

multiwavelength fluomimager is  ideal^^ 
for molecular biology, mi&ology, o~J;'J<,>~ 

$32 * j w  

epidemiology. CCD-based, it scans 0va=.g;~4t::>> 
U l l X I I I  

sample areas as large as 230 x 280 mml,'i.yI. <; 
re 

to provide 50 pm resolution ' 
Whenhrminescenceis 

the Berthold NightOWLN i 

offers v d c a l  movement for optimal d;;::; 
detection of flat and 3-D samples. 
For ultrafast imaging with ultrahi 

I &don, U 1 * w u  

confocalirnaghrgsystem 

I letsyouvinvpmesres 

rn 
in living organisms, in 
real time, at resolutions 
never befm dmtned 

only in-focus light 

speedsupto360fps. 
NeJdthneycu'refaciog 

aw4lhnagingHoMem, 

t 
C 

take a look at EG&G. r 



MAPMA. lKBRSff ! 

FL UORESCENT 
DNA SIZING STANDARDS 

3 10 Gene tic Analyzer TM. Marker bands are 70, 80, 90, 100, 120, 140, 160 
200, 220, 240, 260, 280, 300, 320, 340, 360, 380, 400 nucleoti 

MapMarkero alvl cornpat#LIIP~1 
fluorescent 689d m e p a ~ t l o n  

MapMa6kers p~e&rrl:#b oe iri 
and migration pe*&rmmI 

your ohoIce of the moot commonly used 
fluoremeent dyes 

TO ORDER 
Circle No. 32 on Readers 

U ORw ION TOLL FREE 
B&#r 4 at the GSAC Meeting Booth 520 

F - - t ~ , -  t . 
Phone 87i - 7  # 

I -, - - 2 



Already more than twenty companies world-w~de are enjoying the 
benefits of faster gene identification and lower cost of drug 
development thanks to Amersham Pharmac~a B~otech/Molecular 
Dynamics. With robust, state-of-the art equ~pment, earllest access 
to novel consumables and reagents and senlor scientif~c support 
and training, they can focus on rnean~ngful research and generat~ng 
the~r core competence in-house rather than worrying about the 
systems to do it. 

We are now extending the availability of our mlcroarray technology 
to allow different entry levels to su~t your organsat~on's research 
objectives. Wh~chever programme you ]om, ~t w~ll provide you with 
the means to concentrate on what you do best - discover, develop 
and del~ver the results to stay ahead in the rapidly changing world 

See how we can fac~l~tate microarray technology in your laboratory 
on wmn.apbiotech.comlMTAP and discover more. 

/ 

I 
I 0 

Fully integrated, proven, high-throughput gene expression $ 
systems using the latest technologies. That's what we offer 
you through our microarray programmes. 

Readily-available microarray technology. 
Now with even more choice. 

molecular dynamics 
part of Amsham Pharmacla B~otech 

t 
i r  
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The 

for 

only system 

quantitative 

Choose the LightCycler PCR System, the only instrument 
flexible enough to meet your changing research needs. Select the 
chemistry format that best fits your requirements: SYBR Green I, 
Hybridization Probes, or TaqMan probes. Regardless of the 
chemistry you choose, the LightCycler System maximizes flexibility 
and performance: 

Choose the one system that does it all: quantify mRNA expression levels, 
detect mutations,-and view melting char~cterisiics. 

PCR that is as Simultaneous~y analyze multiple targets using dual-color detection. 

Complete PCR and real-time, on-line quantification in only 30 minutes. 

Avoid PCR surprises by viewing the results during each cycle rather than at 

flexible as the end of the run. 

Use intuitive, user-friendly software to analyze one data set while generating 
the next one. 

Find out more about the flexibility the LightCycler System can bring to your You are. research. Visit our web site at http:l/biochem.mche.cornAightcycler or contact your 
local representative today! 

 ROC^^ Roche Diagnostics GmbH 
Roche Molecular Biochemicals 
Mannheim. Germany 

LightCycler is a trademark of and licensed from Idaho Technology. Inc. Australia (02) 9899 7999; Austria (01) 277 870: Belgium (02) 247 4930: Canada (450) 686 7050: (800) 361 2070: 
SYBR is a registered trademark of Molecular Probes. Inc. Qech Replblk (0324) 45 54.58 71-2: Denmark 49 13 82 32; Finland (09) 429 2342: hnce  04 76 76 30 86: Oermany (0621) 759 8568: 

TaqMan is a registered trademark of Roche Molecular Systems, Inc. (ireeQ (01) 67 40 238: Replblic 0f b'dad (8W) 40 90 41: Italy 039 247 4109-4181: J a m  03 5443 5284; Me*co Q 227 89q -61: 
Nemerbnds (036) 539 4911; New Zealand (09) 276 4157; Naway 22 07 65 00: Poland (22) 374235: Portugal (01) 417 17 17: 
Singape 65 27 27 500: Swth AMca [Oil) 886 2400: Soul41 Korea (02) 34716500; Spain (93) 201 441 1: Sweden (08) 404 8800: 

lgg9 Roche GmbH. All rights resewed. Swilzerland 0 4117 99 6161: Unhed Kingdom (0800) 521 578; USA [800) 428 5433 
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Need 
Custom ,' 

surprises later; Because your project depends on our 

peptide, we'll offer suggestions far increased success. Of 
course, you can choose from a variety of purity levels 

and scales. Since every Sqp-Genosys peptide comes 
I 

PEPTIDES? A 

&! 
I 0 

8 
Pd* + 

v v - -  

We believe if you try our custom peptide and/or Antisera Service 
antisera services just once, you'll stick with us. In fact, We% take care of it from start  to finish Whether you're 

we'll send you a fke amino acid micrograph magnet just a peptide novice or pro, well help you d e s p  your target 

for calling and questing more infbrrnation! sequence, synthesize your peptide end conjugate it to a 

carrier protein. And yes, we also handle the immunization 

Peptide Service and sera collection Hassle-he. 

We're proactive. Befbre we put your sequence together, Provide us with your sequence and leave the rest to us. 

we'll take it apart and thoroughly analyze it to p m t  

with mass spectral anaIysis and HPLC documentahon, 

you're bound to be 100% satisfied. Guaranteed -I 
1442 Lak Front Cirde TheVvk&&,T- 7738C-3600 Tel: 1 -BOD4982098 or (28 1)  363-3693. Fax (28 I) 36S5923 SIGMA; m k  ginf-al.com ~ ~ ~ ~ s y s . c o m  

G E N 0 $ Y s  M ' ~ n m r q d K k d W W ~ d t h e W ~ M d t h e W W ~ W ~  



81999 eBI0INH)RMATICS. Inc. BioNavigator is a trademark of eBI0INH)RMATlCS. Inc. Box 5430. Pleasanton. CA 94566 Ph 925 426-9966 Fax 603 994-1792 www.ebioinforrnatics.corn. 



THERE'S ONE WAY TO FIND OUT. 
GO TO BIONAVIGATOR.COM 

BioNavigator.com is a unique Web-based service 
for commercial and academic laboratories that 
makes bioinformatics easier and more affordable 
for everyone. It gives you access to the data- 
bases and tools you want and need, integrated 
in a way that expert and novice users alike will 
appreciate. Instructive protocols with 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 analy- 
sis procedures according to your needs and 
preferences. Since all the tools and databases 
are in one place, you don't need to cut and 
paste sequences from one e-mail to another. 

Best of 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 bioinfor- 
matics workspace. 

Interactive protocols in BioNavigator.com guide you through 
bioinformatics analysis procedures, step-by-step. 

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

SORVALL" Save time and space with the 
Discove~" M 1 SO personal I 

Shorter total run times, a space-saving design and 
an easy to use operator interface: it all adds up to 
a winning performance from the DiscoveryT" MI50 
personal micro-ultracentrifuge. 

Speeds to 150,000 rpm and low rotor k factors 
mean faster, more efficient separations 

4 I Compact and personal without occupying 
valuable lab bench space 
13 different rotors, with volumes to 81 ml 
Simple run-parameter entry 

Find out more about the DiscoveryTM MI50 and the 
full range of DiscoveryT" Series ultracentrifuges 
by contacting Kendro Laboratory Products today. 







Introducing 
our smallest 
breakthrough yet. 
Pierce Slide-A-Lyre$ MlNl Dialysis Units 
quickly and efficiently dialyze samples as 
small as 10 VI. 

100% Leak Tested: Soon-to-be patented design 
prevents wicking around the membrane that can 
occur in homemade devices. 
Excellent Sample Recoveries: Slide-A-LyzerQ MlNl 
Dialysis Units generally recover 9-10 pl after dialysis 
of a 10 HI sample. 
Drastically Reduced Dialysis Time: In less than 
10 minutes, 100 p1 of pH 2.8 buffer is converted to pH 
9.4 dialyzing against a liter of bicarbonate buffer, pH 9.4. 
Ready to Use: No membrane treatment or assembly is 
required. Caps are provided to seal each unit to prevent 
evaporation and airborne contamination. 

Trust the entin family of Pierce 
Dialysis Products. 
Slide-A-LyzeP MINI Dialysis Units 

Very economical and very fast 
Perfect for small (10-100 pl) samples 
Excellent sample recovery (90-100%) 

Slide-A-LyzeP Dialysis Cassettes 
95%+ sample recovery 
Very high surface areafsample volume ratio for 
rapid dialysis 
For 100 pl-15 ml sample sizes 

Snakeskinm Dialysis Tubing 
Veryeasy to fill: The first truly tubular dialysis tubing! 

Slide-klyzera Dialysis Cassettes Veryeasy to use: No preparation or presoaking 
necessary 
Veryeasy to dispense: Snip what you need 
For 15-1 00 ml sample sizes 

For detailed technical information, v i t l  the Pierce web site at www.piem?net.com. 
Call 800-874-3723 or, outside the U.S., 815-968-0747 for the name of your local distributor. I 

Y 

I\ CE 
3747 N. Meridran Rd. PO Box 117 Rockford, IL 61105 U.S.A. Tel: 815-968-0747 Fax: 815-968-7316 

Technical Assistance E-mail: TA@piercenet.com Customer bistance E-mail: CS@piercenet.com Internet http://www.piercenet.com 
O Piem Chemical Company, 1999 a Perstorp Life Science Company 

Sl&-A-LmP and SnakeShnm am trademarks of Pierce Chem~cal Cornoanv 



t o  launch a product. New " ~ r k  City. 

Ortec International needed the perfect location to launch its newly developed 
wound-healing technology for burn victims and skin-disorder patients. The company 
chose NewYork City. "By moving to the city, we were able to access top scientists, 
financial resources and excellent space in a top-ranked biotech facility," says Ron 
Lipstein, Ortec's CFO and Director. 

NewYork City's major medical, academic and research institutions offer biotechnology 
companies unparalleled resources and unlimited potential. To learn more about 
establishing a location in New York City, call (877) NYC-4-BIO, or e-mail us at 
info@newyorkbiz.com. 
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New York City. We Want Your Business. 
Rudolph W. Giuliani, Mayor 

New York City Economic Development Corporation Michael G. Carey, President 
www.newyorkbiz.com 
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For the best value 
In L q g  Ahrdl oligos, 

it pays to look closely. 

I Competitive Price.* 

I Now you can order 3 O.D. Select oligos 
for just 60t per base from a name you 
know and trust: Sigma-Genosys. No 

I 
setup or desalt charges, either. You won't 
find a better value anywhere else! 

I Superior Quality. 
You'll appreciate our 100% guaranteed 
quality and rigorous attention to  detail. 
Every oligo is QCd by PAGE analysis, and 

I 
every batch is performance-tested by 
mass spec. 

Quick Delivery. 
Order through our Web site, 
www.genosys.com, and we'll ship 
your oligos in just 24-48 hours. 

" 3 O.D. Select oligos are desalted only. Oligos must 
be 10 to 35 bases in length. No modifications or 
additional purification. Web orders only. 

SIGMA 
G E N O ! j Y S  

Toll Free: 877-260-0764 www.genosyrcom 
Email: info@genosys.com 
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