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COVER Stages of mitosis in cells of the Indian muntjak, a deer Science species with only a few chromosomes. This characteristic allows a 
clear visualization of the condensation (yellow to orange), separation 
(red to turquoise), and decondensation (green to yellow) of chromo- 

www.sciencemag.org somes throughout mitosis. See the Nuclear Dynamics section, start- 
ing on p. 1369. [Fluorescent micrographs: S. Hauf and 1.-M. Peters] 
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edited by PHn SNROMI 

OSCILLATING SUNSPOTS 
Some sunspots show oscillations in the 
shape and strength of spectral lines in the 
chromosphere above the sunspot umbrae; 
these umbral flashes occur with periods of 
about 3 minutes. Socas-Navarro et al. (p. 
1396) observed anomalous circular polar- 
ization profiles for two sunspots and devel- 
oped a model that inverts for the character- 
istics of the spectral lines of the umbral 
flashes by including nontherrnal emissions. 
From their model, they suggest that umbral 
flashes result from the periodic formation 
of a downward-flowing magnetized region, 
and all sunspots may have umbral flashes 
but that some go unseen because of a lack 
of spectral resolution. 

POLES APART 
Loss of stratospheric ozone at the poles 
depends on the presence of polar strato- 
spheric clouds (PSCs) that promote for- 
mation of the "active" chlorine that cat- 
alytically destroys ozone molecules. An 
important step in this process is denitrifi- 
cation. Tabazadeh et al. (p. 1407) have 
evaluated satellite measurements of 
Antarctic stratospheric nitric acid and wa- 
ter vapor and introduce the concept of 
"PSC lifetime" to show why denitrification 
is more severe there than in the Arctic. 
This idea can be used to help explain why 
the Arctic has not developed an ozone 
hole like the one in the Antarctic and sug- 
gests that widespread Arctic ozone loss 
could occur if further stratospheric cool- 
ing were to accompany changes in the 
concentrations of greenhouse gases. 

EXCITED ON THE SURFACE 
Measurements of the dynamics of excited 
electrons on metal sirfaces, which can 
control electronic processes and chemical 
reactions, must overcome the role of de- 
fects and the strong interactions with 
other electrons. Two reports present ex- 
perimental approaches to overcoming 
these difficulties (see the Perspective by 
Wolf and Ertl). When an electron is excit- 
ed and leaves behind a positively charge 
hole, it can roam the surface until it re- 
combines with another electron. Various 
experimental and theoretical studies have 
given differing surface hole lifetimes. 
Kliewer et al. (p. 1399) used scanning 
probe microscopy to measure the hole 
lifetime on microscopic regions of the sur- 
face. Previous techniques were macro- 
scopic in that they averaged across the 
surface and did not take into proper ac- 
count scattering in the surface region. 

When scattering in the surface is properly 
taken into account, the discrepancies be- 
tween theory and experiment can be re- 
solved. When atoms or molecules ad- 
sorbed on a surface are excited electroni- 
cally (for example, with light of suitable 
wavelength) chemical reactions may oc- 
cur. The associated structural changes 
usually occur on time scales of femtosec- 
onds, too fast to be resolved even by ul- 
trafast diffraction techniques. Petek et al. 
(p. 1402) exploit an unusually long-lived 
electronic state for cesium on a copper 
surface to study the changes in surface 
electronic structure with time. Their 
"movie," with 13.4-femtosecond frames, 
indicates that the cesium-copper bond is 
extended by 0.35 angstrom as a result of 
laser excitation before it relaxes back to 
its equilibrium position. 

HELICAL INVERSION 
Changes in chirality can be induced 
photochemically and reversibly in 
certain small chemical compounds. 
Redox-driven chirality changes have 
also been investigated, but with less 
success. Zahn and Canary (p. 1404) 
have synthesized copper complexes 

tha t  undergo complete and re- 
versible helix inversion of the orien- 
tation of the two chromophores in 
these propeller-shaped molecules as 
a result of oxidation and reduction 
between Cu' and Cu". The change is 
driven by the reorientation of one of 
the chromophores caused by a 
change in ligand. 

THE FLIP SIDE OF 
ION PUMPING 

The membrane protein bacteriorhodopsin 
uses the energy from one photon of visi- 
ble light to transport one proton from the 
interior of Halobacterium to the external 
medium. Halorhodopsin, also found in 
Halobacterium, bears about 30% se- 
quence identity to bacteriorhodopsin but 
uses one photon to pump a chloride ion 
inward. How such a similar protein can 

catalyze such an apparently different re- 
action is now clearer as a result of the 
structure presented by Kolbe et al. (p. 
1390; see the Perspective by Spudich). The 
photon-driven cis-trans isomerization of 
retinal serves to flip the Schiff's base and 
to drag the chloride ion to a site that pro- 
vides access to the cytoplasmic space. 
Subsequent relaxation and reisomeriza- 
tion allow the chloride-binding site to be 
refilled from the external medium. 

GROWING TOGETHER 
Tropical forests contain a very high diver- 
sity of tree species, but there is l itt le 
baseline information that describes the 
population structure and dispersion of in- 
dividual tree species, many of which are 
rare. Condit et al. (p. 1414) now present a 
massive survey of all stems greater than 1 
centimeter in diameter, in forest plots 25 
to 52 hectares in area, at six sites in Asia 
and Central America. This large sample of 
more than 1000 species shows that most 
tree species are aggregated and not ran- 
domly distributed or overdispersed, as 
many previous reports have suggested. 
Aggregation is maintained even among 
very large trees, and rare species are more 
aggregated than common ones. This new 
wealth of data paves the way for greater 
understanding of the factors controlling 
diversity in tropical forests. 

GETTING A GRIP 
Messenger RNAs are transcribed from 
their complementary gene in the DNA by 
the enzyme RNA polymerase I1 plus a host 
of additional transcription factors. One of 
these, transcription factor IIH, is a 3'-5' 
DNA helicase and is required for melting 
the double-stranded DNA at the tran- 
scription start site so that RNA poly- 
merase, which acts only on single-strand- 
ed DNA, can gain access. Rather than act- 
ing directly on the start site to cause un- 
winding and melting, Kim et al. (p. 1418) 
show that IIH actually acts at a distance 
and binds to DNA 3 to 25 nucleotides 
downstream of the start site. From this 
adjacent position, the authors suggest, IIH 
acts as a "molecular wrench" to exert 
torque on the DNA helix. Separation of 
the DNA strands slightly upstream forms 
the start-site transcription bubble. 

RECOGNIZING MORE THAN 
DNA SEQUENCES 

The multiprotein complex TFllD has se- 
quence-specific DNA binding activity and 
mediates regulation of transcription. The - 

CONTlNUED ON PAGE 1299 
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largest subunit of TFIID, TAFl1250, has ac- 
tivities that give it a potential role in 
chromatin targeting or remodeling. Jacob- 
son et al. (p. 1422; see the news story by 
Pennisi) present the crystal structure at 
2.1 angstroms of the double bromo- 
domain from human TAFl,250. The struc- 
ture reveals two four-helix bundles, each 
of which contains a hydrophobic central 
pocket that is likely to bind acetyllysine. 
Comparison of binding aff init ies for 
mono-, di-, or multiply-acetylated histone 
H4 peptides showed that binding was 
tightest for two acetyllysines separated 
by seven residues, a separation consistent 
with the distance of 25 angstroms be- 
tween the binding pockets. The structure 
also displays localized patches of positive 
and negative charge that could be in- 
volved in nucleic acid and histone binding. 
Thus, the authors propose that the double 
bromodomains may recognize diacetylat- 
ed H4 tails and target TFllD to specific 
chromatin-bound promoters. 

PROFILEOF A KILLER 
The Nipah virus, which was responsible for 
an outbreak of encephalitis that caused the 
deaths of 105 people in Singapore and 
Malaysia, has now been characterized by 
Chua et al. (p. 1432). The virus was classi- 
fied as a member of the Pararnyxoviridae 
family by electron microscopic analyses of 
the nucleocapsid structure and replication, 
as well as by serologic and sequence crite- 
ria. Epidemiological evidence had indicated 
that the infections occurred in people who 
came in contact with pigs and the virus was 
found in pig respiratory tracts. The authors 
suggest that Nipah virus and the recently 
discovered Hendra virus form part of a new 

genus; these viruses are unusual in the 
number of species that they can infect and 
potentially kill. 

MICROBACTERIALVIRULENCE 
GENES 

Some mycobacteria are responsible for se- 
vere and persistent human disease. My-
cobacteriurn rnarinurn, a close relative of 
the tuberculosis (TB)-causing species, in- 
fects a range of ectotherms and can cause 
disease to  the cooler extremities of hu- 
mans. Ramakrishnan et al. (p. 1436; see the 
news story by Wickelgren) have used differ- 
ential fluorescence induction to show that 
in living organisms (leopard frogs infected 
with M. rnarinurn), the pathogen expresses 
a specific set of genes during chronic infec- 
tion within granulomas and that a particu- 
lar subset of these genes are essential for 
the organism to subvert and parasitize cells 
of the host's immune system. Although 
known to exist, these genes had not previ- 
ously been ascribed any function. Moreover, 
the same genes in M. tuberculosis can now 
be targeted against TB. 

To B CELL,OR NOTTO 
B CELL 

The transcription factor PU.1 is essential 
in B cell and macrophage development 
and proliferation. DeKoter and Singh (p. 
1439) show that the level of expression of 
PU.l can control which cell fate will re- 
sult. At low levels, PU.l protein caused 
precursor cells to differentiate into B lym- 
phocytes (the cells involved in producing 
antibodies), whereas at high levels of PU.l 
the same cells differentiated in to  
macrophages (the cells that engulf invad- 
ing organisms). 

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

Reversibilityof HIV The full text of these comments can be seen at  

Drug Resistance www.sciencernag.org/cgi/contentlfu11~288/5470/1299a 

To predict the effectiveness of antiretroviral therapy (ART) in preventing human im- 
munodeficiency virus (HIV) infections in the San Francisco gay community, Blower et 
al. (Reports, 28 Jan., p. 650) developed a mathematical model that encompassed the 
effects of ART, potential increases in risky behavior, and the rate of emergence of 
drug resistance. Davenport comments that, because the model assumes that "pa- 
tients with drug-resistant virus who cease treatment ...will revert to being drug sensi- 
tive...within a short period," few patients in the model remained drug resistant and 
untreated. "Because this group is expected both to have a high death rate ...and to ex- 
ert an influence on the spread of resistant virus," says Davenport, "their absence is 
significant." Blower et al. respond that their intention was to develop a "first, simple 
model to provide general insights," and that more refined future models will address 
such variables as re-treatment failure rates. Meanwhile, note Blower et al., the time- 
dependent sensitivity analyses even for the simple model "revealed that neither a 
very high rate of acquired (or reacquired) resistance ...nor a very high reversion 
rate...significantly affected the two main outcome variables of interest." 

www.sciencemag.org SCIENCE VOL 288 26 MAY 2000 
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t l ons  sugges ted  b y  e a c h  m a n u f a c t u r e r  P o w e r S c r p t  g e n e r a t e d  l a rge  amoun ts  o f  t h e  
9 5 k b  f r a g m e n t  

Get  t h e  p o w e r  o f  l o n g e r  c D N A s  f o r  l e s s  m o n e y  w i t h  

PowerScriptTMReverse Transcriptase (RT). PowerScr ip t  

is a po in t  mutant  of the Mo loney  murine leukemia virus 

RT t h a t  l a c k s  R N a s e  H a c t i v i t y  b u t  r e t a i n s  w i l d - t y p e  

polymerase ability-this means that  you get  higher yields 

of longer ful l - length cDNA.  PowerScr ip t  is c leaner  than 

other commercial ly available RTs. In fact, w e  guarantee 

it t o  b e  f r e e  of  D N a s e  a n d  RNase .  A n d  it c o s t s  less, 

making PowerScr ip t  RT the most  economica l  cho ice for  

c D N A  l ib rary  const ruc t ion,  RT-PCR, label ing probes, o r  

any application requiring ef f ic ient reverse transcription. 

Call and order today!  

Austr~aCLONTECH GmbH T e  01 310 6688 Fax 01 310 7744 
Germany & East Europe CLONTECH GmbH T e  06221 34170 Fax 06221 303511 
Japan CLONTECH Japan Ltd Te l  03 3523 9777 Fax 03 3523 9781 
Sw~tzerlandCLONTECH AG Tel  061 68354 50 Fax 061 68354 52 
Un~tedK~ngdornCLONTECH UK Ltd. T e  01256 476500 Fax 01256 476499 
Dlstrlburon Australla 61 7 3273 9100 m Belg~umLuxernbourg 32 53 720 641 Bra211 55 11 66940539 m Canada 
Nov, call CLONTECH d rect. 800 662 2566 C h ~ l e56 2 209 6770 Ch~na021 6428 7163 m Czech Republlc 420 19 
7265214 Denmark 45 43 43 45 66 m Egypt 202 749 8311 F~nland358 9 8870 780 m France 33134 602424 1020 East  M e a d o w  C r c e  P a 0  A l to  Cal forn la 94303 USA 
Greece 301 51 53882 Hong Kong 852 2646 6101 Hungary 36 1 280 3728 lndra 91 11 6912110 m Israel 972 4 
9960595 Italy 39 55 5 001871 .Korea 82 2 556 0311 rn M a l a y s ~ a603 787 72611 m Mexlco 525 281 4718 The 
Netherlands 31 20 582 94 20 Norway 47 22 421 520 1 Phlllpp~nes63 2 807 6073 1 Poland 49 6221 34170 1 Por 

T e  800-662-2566(CLON) 650 424 8222 Fax 800 424 1350 650 424 1088 
tugal 351 361 36 20 1 Singapore 65 0298 4347 South Afr~ca27 21 671 5166 1 Spaln 34 9 1 630 0379 Swe E ma l l  products@clontecti corn ordeis@clontecti corn Internet www cloritecli corn 
den 46 8 77 55 110 ITatwan 886 2 27202215 Tha~land662 530 3804 4 ITurkey 90 216 385 8321 e i  5 4 00 @ 2000 CLONTECH Laborator~es n c  1 ~ ~ 0 3 4 0 3 1  
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Background plcture. A B  Model 377 automated fluorescent DNA cycle sequencing of p N 0 T A f r 7 ~ ~plasmld DNA prepared by the Perfectprep method 

Perfection comes with Perfectprep" 
Imagine, if you can, ultra-pure plasmid DNA which has been rapidly 

isolated and is now ready for transfection and sequencing: It's almost 

too perfect to be true! But it is both perfect and true - thanks to 

Eppendorf's PerfectprepmPlasmid Kits for plasmid DNA isolation, 

which give you: 

Ultra-pure plasmid DNA in next to no time 

Reproducible, high-yield results 

A spin-column format for ease of handling 

Ready-to-use plasmid DNA for manual or automated sequencing, 

cloning and transfection 

The Perfectprep Plasmid System is available in five different kit 

versions, including the ultra-rapid Mini-Kit, the economical XL-Kit 

and the high-throughput 96 Spin-Kit. Without the use of organic 

substances and fully compatible with Eppendorf centrifuges 

and rotors, these kits provide plasmid DNA which will make your 

colleagues green with envy. 

Perfectprep from Eppendorf - perfect by name, perfect by nature 

'The Polymerase Char  Reacton (PCR) s protected by patent 
The patent 1s held by Hoffmann-La Roche 

The PerfectprepmSystem 

Time 
needed 
(min) 

Rapid, simple and systematic plasmid purification, adapted to suit I Yields 
High Copy Low Copy 
Plasmid Plasmid 
(vs) (vg) 

sample throughput and the amount of DNA required, whether you 

want individual purification in one spin column or the simultaneous 

isolation of 96 plasmid samples. The Perfectprep System offers 

rapid, reproducible yields of plasmid DNA in a simple-to-use 

kit system. An extremely efficient binding matrix ensures that yields 

In touch with life 

Kit Bacteria 
Size Culture 

(ml) 

Mini 1-2 

Midi 10-75 

Eppendorf - Netheler - Hinz GmbH ,22331 Hamburg . Germany . Life Science Application-Hotline: +49 180-3666789. Fax +49 40-53801-556 

e-mail: eppendotf@eppendorf.com. eppendotf home page: http://www.eppendorf.com 

Eppendorf Scientific, Inc. . One Cantiague Road .Westbury, NY 11590-0207. Phone 800-421-9988 or 516-876-6800 . Fax 516-876-8599 

e-mail: eppendorf@eppendotfsi.com . website: www.eppendotfsi.com 

remain constantly high. The plasmid DNA obtained is ultra-pure, 100-300 
shows no chromosomal DNA or RNA contamination and can be 400-800 
used immediately after isolation for all molecular biological 

96 Minispin 1-1.3 
applications, such as automated sequencing, transformation, PCR*, 

blotting or clonings. L 
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& Less ribosomal RNA 

contamination 

For more information, visit our website: 

mVADER technology allows PNAIpoly A mRNA triplexes to  form independent of 

secondary structure between the poly A tail and 5' U rich regions. Furthermore, short 

poly A tailed messages are more efficiently captured with mVADER, thus ensuring a 

more representative mRNA population. mVADER technology in conjunction with our 

proprietary lysis solution allows for isolation of superior quality mRNA. 

Use mVADER kits to  isolate mRNA for cDNA arrays, libraries and RT-PCR. 

Available in three formats: maxi, midi and a 96-well format. 

*patent p e n d ~ n g  

~ ~ ~ . a c t i ~ e m o t i f . c o r n  

O r  call: Nor th Arner~ca 877 222 9543 . Europe +800.222 95430 . Japan 03 5684 1622 

M D T I F MoieeuIar ~ l o i o g y  
Tools for Gene Discovery 



Low-Cost, Comprehensive, Fast 
COM Sequence Analysis 

l a  Internet 
N o w  you can get inexpensive, immediate access to  a huge collection 
of sequence processing applications and databases. All you need is a 
computer wi th an up-to-date browser, an lnternet connection, and some 
data. A t  www.BioNaviaator.com, you'll find capabilities that rival those 
found in the world's largest genome research centers. Free account set-
up, free BLAST, and low-cost, per-use pricing for everything else make 
BioNavigator a bargain, courtesy of the Internet. 

AutoProtocols - Stop Repeating the Past 
BioNavigator automatically records everything you do with each set of data 
in a "history view", which you can save as a re-usable AutoProtocol. Now, 
instead of spending hours at the keyboard doing the same old thing every 
time you have a new batch of data, just pick one of your AutoProtocols, 
click "GO," and get your result. History view also provides a complete 
audit trail for your sample. 

More Choices and Opportunities 
Dozens of sequence analysis s o h a r e  and database developers are taking 
advantage of BioNavigatorrs low-cost global access and ease-of-use by 
adding their works to  the service. As a result, you now have access to an 
ever-increasing range of analysis methods and databases. BioNavigator 
already does everything from basic similarity searches to 3D molecular 
modeling. DNA, protein, mot~f,and EST databases are built-~n.888 the Everything is clearer 

BioNavigator is easy-to-use, and has extensive help so you can set up and 
finish vour own  studies with confidence. BioNaviaatorfsuser-friendlv interface-

future gives you point-and-click access to  familiar - and special~zed- sequence analysis 
methods. Complete descriptions, explanations of the effects of parameter set-
tings, and references to published literature sources accompany each method. 

Get A Free Glimpse of the Future 
Complete your fast, FREE registration on www.BioNaviaator.com 
and get all of the following for FREE: 

All BLAST searches 
Automated weekly BLAST wi th  email notification 
Private storage space on the BioNavigator server 
Professional data security and daily backups 

Try It for FREE at www.BioNavi~ator,com 
Simple lnternet accessibility, ease-of-use, breadth of applications, and no-brainer 
pricing make BioNavigator a welcome addition to  research labs of the future. 
Register for FREE at www.BioNaviaator.com 

6900 Koll Center Parkway, Suite 401 Pleasanton, CA 94566 Telephone: (925) 426-9966 Freecall: (877) EBlOlNFO Freefax: (888) 588-7446 Email: infoQebioinformatics.com 
Copyr~ght02000 eB~o~nformat~cs,Inc All r~gh tsreserved. B~oNav~gatorand eB~o~nformat icsare trademarks of eB~o~nformat~cs,lnc All other trademarks and registered trademarks are p r o p e w  of thelr respective holders 

Circle No. 38 on Readers'Service Card 





A year ago, we reorganized as an independent business, and in that time, we've seen a 
great deal of loyalty from our customers. We want to thank you for sticking with us. And 
for helping us maintain our leading role as a supplier of ultrapure biochemicals, convenience 
reagents, modifying enzymes and manual sequencing reagents. To show our appreciation, 
we invite you to take $20 off your next order or receive 1000 United Airlines Reward Miles? 
Just reference quote number 20A-1070. Who says loyalty doesn't pay? 

Th~s0"e' IS g w d  ullh Ju le  3G 23GG on orders of at east $230 Ithe US4 only One tlme adchase onl, Th~soffer s as0 oaenM I L E A C E p L u S, 
to rrst tme cbstomers L l i~ted A r n e s  and Meage  Pus are regstered trademarks of Llnted A r i e s  lhc M e s  accrbed a i d  

U n i t e d  A i r l i n e s  awards issued are 11accordance ""8th the ter?ls a l d  c o l d t o l s  or the Llqled Meage  Pus orogra?l Unted 1s sbosdarles 
R e w a r d  M i l e s .  aff.ates a l d  agents are lot  respo~soie br m y  arodbcts aqd sewces assmated wth ths offer Other terms and condt~ois app y 

02300  USE Corporaton The phrase Redscover the Chemstry s a trademark of US6 Corporat.on USE aqd US6 logo d e s g i  are regstered trademarns a1 LlSB Corparatan 
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USB Corporation 
261 11 Miles Road 
Cleveland, OH 441 28 
800.321.9322 
www.usbweb.com 

Rediscover the chemistry " 



MERGEN LTD. 

I f  you need t o  simultaneously analyze over one thousand gene expressions, there's no bet ter  choice 

than ExpressChipTMDNA Microarrays f r om Mergen. Each ExpressChip k i t  contains t w o  dupl icate glass 

slides pre-spotted w i th  oligonucleotides, and reagents fo r  probe hybr id izat ion and signal ampl i f icat ion.  

Simple, Flexible and Affordable. 
Choose among human, mouse, rat, or custom ExpressChip kits 
Use low amount of total RNA as starting material 
Process slides with your choice of laser scanners and image arialysis software 
Customized services available 

High Quality. 
Off-chip oligo synthesis for high couplilig efficiency atid optiniized quality control 
Sequences individually tested for cross-homologies in GenBank database 
Superb spot geometry and uniform density 
Hybridization without cover slip for clear images across the array with mininial artifacts 

Differential Expression Results You Can Trust. 
High specificity and sensitivity 
Linearity over large dynamic range 

Get started today with ExpressChipTMDNA Microarrays f rom Mergen and discover an endless array of 
possibilities. Visit us on the web a t  wwwmergen-ltd.com, or call us tol l-free a t  1-877-4MERGEN (463-7436). 
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Life Technologies creates a breakthrough! 

GATEWAY^" 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. 

Enter the future. 

GATEWAY'^ Cloning Technologyhas been developed by LifeTechnologies 
in response to your growing need for faster, better ways to clone and 
express DNA sequences. 

Whether your goal is to study a few genes in depth or multiple genes 
in a high-throughput manner, GIBCOB R L ~products with 
GATEWAYTechnology will accelerate the pace of your research. 

Find out how to use this breakthrough to your 
best advantage. Contact us online or by phone 
and we'll rush you our comprehensiveguide. 

Go farther and do more. 

Accelerate cloning experiments. 

Transfer DNA segments into multiple vectors in parallel. 

Reduce screening.Typically >99% of resulting colonies are 
desired clones. 

Retain reading frame 
and directionalitv. 

DNA IraDmlnls from 
R frlrtlon lnr nvcllase 

bfg"$on andEigat~on-- -------- ----- -----
IOWA Llbrarr 

Eliminate further 
downstream processing. 

Convert your favorite 
vector to make it GATEWAY 
Technology-compatible. 

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

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

Connect with GATEWAYCloning Technology at 
www.lifetech.com/gateway. 

-
These pmducrs are for inborarors. research use onlj and are nor intended for 
human or animal dlagnosr~c,rherapeurrc or cirnicai uses, unless otherwise stared 
hi^ product r~ the ~ubjecrqiL,.S. parent 5,888,732.Lin~iredlabel ircense~apply. Essential Technologies for the Science of Life 

US AcademicOniemTEm-LdM:(800) 828-6686. US Government OrdemTEm-LmE: (888)5848929. US Industrial Oni&c~-Lm~:  (800) 874-4226. Latin America: (301 ) 610k8701) 
Australia:l800-331-627, aumail8lifetech.com Austria: 0800 20 1087 Belgium: 09 232 06 40 Canada: 800-757-8257 Denmark: 80 30 17 40 .  France: 0800 23 20 79 
Germany: 0130 83 09 02 Hong Kong: (852) 2407-8450, techltp@glink.net.hk Italy: 02 98 22 201 .Japan: 03 3663 8241, lti@gol.com The Netherlands: 0800 099 33 10 
New Zealand: 0800-600-200, nzmail@lifetech.com Spaidl'ortugal: 900 181 461 Sweden: 020 26 34 52 Switzerland: 0800 848 800. United Kingdom: 0800 269 210 

02000 Lrfe Technolq~er .Inc 00-007h1S 
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Kits for Transcription Factors 
Family Kits 

For Screening Transcription Factor Family Members 
--- -. . 

The EMSA 
i AP-1 Family Nushift'" STAT Family Screening Kit 

II 373 SR 

376 

i 1urk.t + TPA + C 

[ Oligo - Wild-typl 
OSgo - Mutant 

r-For Antibody 

: For8 Antibody 
a J""B Antibody 

: C-Jun Antibody 

; JunD Antibody 

$ -* 

Individual Kits 
For Studying Individual Transcription Factors 

Nushift"'1Nushift"'Plus Norkit"INorkit"'Plus Western TF Antibodies
GelshiftT"lGelshift'"Plus 

Over 1,000 Products 

See our new 2000 catalog 

Three techniques. One supplier. 
Flexible 
Reliable 

Reproducible 
Cost & Time Effective 

Tel: 1-888-343-6352 Fax: 1-888-528-9225 Web site: www.geneka.com E-mail: info8geneka.com 
lnternatronal D~str~butors 

Australla 61-2-9521-2177 (toll free In Australla 1800-251-437) Austrla, Germany, Switzerland 49-(0)-40-85-32-600 (toll free In Germany 0800-
2466651) BeNeLux 31-413-251115 Denmark 45-39-56-20-00 Flnland 358-9-584-121 France 33-(0)3-88-18-07-22 Greece 30-1-522-6547 

Italy 39-(0)2-381951 Japan 81-3-5684-1620 New Zealand 0800-444-157 Norwayllceland47-22-20-0137 Spaln 34-91-551-54-03 
Sweden 46-8-30-60-10 Ta~wan886-2-233-18111 U.K /Ireland 44-(0)-1223-316855 
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Really Works 
fi Ideal for transient or stable transfections 

fi Successfully transfected in over 100 cell lines* 
fi Exceptionally low cytotoxicity 

fi Highest transfection efficiencv 
i 

Works better in easy- and 
difficult-to-transfect cells 

Really eliminatesCircle NO. 54 on Reade rs '  Service C a r d  

STRATAGENE USA and CANADA the competition!ORDER (800) 424-5444 x3 
TECHNICAL SERVICES: 800-894-1304 

STRATAGENE EUROPE 
Transfection Reagent 

Switzerland, United Kingdom Sampler size 2041 32 
ORDER. 00800 7000 7000 (Sampler50% off while supplies last) 
TECHNICAL SERVICES: 00800 7400 7400 
Austria 1 ml 2041 30 

Belgium, Germany, The Netherlands, GeneJammerTM 

01 7 956 7036 4x 1 ml 2041 31 
France 
00800 7000 7000 or 0800-100391 
INTERNET 
ernail: techse~~ces@stratagene.com 
website: www stratagene.com 

mailto:techse~~ces@stratagene.com


BIOXWHITTAKER 
AUUHBR@f Company 

L~ -
6Clonetics; Normal Human 
~ndothelialCell Systems 
Provide Unsurpassed 
Quality and Performance 

Safety and Security 
Relevant, in-Vitro Models 
Non-Transformed, Non-Immortalized Cell Strains 
Low Serum Media 
Quality Control Tested as a Cell Culture System 
(Cellsand Medium) 
Guaranteed Performance 
Standardized Manufacturing 
Certified IS0 9001 Quality Management 
System Company 

Technical Support 
Detailed Instruction Packet 
Creating Innovative Cell Systems Since 1986 

I The Tool for Research Applicationst 
Barrier Models 
Inflamation and Adhesion Molecule Relationships 

X "  

1 Drug Discovery
Cardiovascular Research 
Angiogenesis 
Cancer Research 
Cell Signaling 

\ Apoptosis Research 
! Metastatic Research 

Endothelial Cell Types 
Dermal, Lung, Microvascular 
Aortic, Coronary, Pulmonary, 
Iliac Artery 
Umbilical Vein 
As Proliferating or 
Cryopreserved Formats 

01999 BioWhittaker, Inc., A Cambrex Company. 
All rights reserved. 
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Perform Comprehensive 
Sequence Analysis 

Retrieve Assembled ESTs 

Identify Protein Domains 

Retrieve and Analyze 
Human Genome 

Monitor for Identical ESTs 

Monitor for Identical cDNAs 

Monitor for Similar cDNAs 


Monitor for Similar Proteins, 

Search EST Database 


Monitor for Similar Proteins 

Monitor DoubleTwist Human 
Genome Database 

Monitor for Identical 
Genomic DNA 

Monitor for DNA Patents 

Monitor for Protein Patents 

...and more on the way. 

Automated agents that search and monitor 
public and proprietary databases 

Continuous updates per your specifications 

A reporter of news and studies relevant 
to your research 

5.-	 A purchasing agent to move your 
experiment forward 

DoubleTwist 

O2000 DoubleTwlst, Inc 	 Circle No. 22 on Readers' Service Card 



GENE 
'EXPRESSION 
'ARRAY 
' (GEArray) SYSTEM 

Chemiluminescence 

Simple 3 step protocol 
Use of total RNA 

3 2 ~or chemiluminescence detection 
No special equipment 

www.superarray.com 
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You did your homework. 
That's why George 
can still sing lullabies. 

Unlocking the key to disease is cr 

rewarding vocation with far reaching 

repercussions . 

Maybe you haven't won the Nobel 

Prize. (Yet.) But your work does make 

a big difference in someone's life, 

somewhere. And that's something 

you can't forget. Neither do we. 

PerkinElmer Life Sciences (formerly 

known as EG&G Wallac) believes in 

complete systems solutions for drug 

discovery -such as our TriLux, 

ViewLux:" and VICTORS, systems -

and the most supportive service you'll 

find.. . always, and as soon as you need 

it. Because we like helping you make 

humanity a little healthier. 

PerkinElmer" 

life sciences. 

9238 Gaither Road, Gaithersburg, MD 20877 USA P.O. Box 10, Fin-20101, Turku, Finland 1-800-638-6692 www.perkinelmer.com 

1 ,
LANCE:' mrklni 8,. ‘.v:. VICTOR, VlewLux'' and Wallac'" are trademarks of Perk~nElmer,lnc. C?@C!@PerklnElmer, lnc Circle NO.41 0fl Readers' Service Card 
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$19 one 

AMERSHAM PHARMACIA 
BIOTECH 6 + SCIENCE 

Will it be your turn to emulate 
Victor Velculescu's success this year? 

Entering the annual Amersham Pharmacia 
Biotech & Science Prize couldn't be easier. If you 
completed your Ph.D, in molecular biology 
during 1999. describe your work in a 1,000-word 
essay and submit it. The Prize is one of the illost 
prestigious international awards of its kind for 
young scientists. It can help achieve a lot for 
those who enter by putting bright new scientific 
talent in the spotlight, bringing international 
acclaim to them and their universities, and 
earning nrinners and runners-up a handy cash 
prize (first prize is nrorth $25.000. nrith up to 
seven additional prizes of $5.000). The winning 
entry nil1 also be published in Science magazine. 

Will you be the Victor in 2000? 

Full details and entry forms can be found at 
www.avbscience~rize.oreor call) e-mail -
using the contact details below. Vzctonous Vzctor Velculescu 

(centre) and fellow pnze winners 

Science amersham pharmacia biotech 

The Award Committee Amersham Pharmacia Biotech & Science Prize for Young Scientists 

Enqu~r ies  from Europe - Tel. +44 1223 326500, Fax +44 1223 326501. Email: s c i enceCzc~ence- in tcc  uk 


Enquiries from USA and all other  regions - Tel. +1 202 326 6513. Fax. +1 202 289 >562 Elnail pflsherOaaas org 




. . 

Puc i fied Enzy be 
PARP C(eavage be+ec+ion hi+ 

Au+obodified PARP S+andacd 
Poly(AbP-rib ore) 




