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COVER Cross section of Arabidopsis flowers (image width, 0.56 mm). Science Regulatory elements of the homeotic gene ACAMOUS can direct expres- 
sion of a reporter gene (staining intensity increases from pink to purple) 
in the center of flowers, where ACAMOUS specifies stamen and carpel 

www.sciencemag.org development. Activation of these elements requires that they are bound 
by LEAFY, a transcription factor that determines whether flowers will be 
generated instead of shoots or leaves. [Image: K. BombliesID. Weigel] C 
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SPINNING FRAGMENTS 
IN SPACE 

Optical and radar observations by Ostro 
et al. (p. 557) have determined the char- 
acteristics of the recently discovered 
near-Earth asteroid 1998 KY26. The aster- 
oid, which is nearly spherical in shape (its 
diameter is about 30 meters), has spectral 
characteristics that are similar to those of 
carbonaceous chondrite meteorites and 
has a fast spin rate-about 10 minutes. 
These features suggest that KY26 is a col- 
lisional fragment ejected from a larger ob- 
ject, an event which likely occurred within 
the last 10' to 1 O8 years. 

A CLOSER LOOK AT EROS 
The Near Earth Asteroid Rendezvous 
(NEAR) spacecraft flew within 4000 kilo- 
meters of the asteroid 433 Eros in De- 
cember 1998. Spacecraft tracking and 
Doppler data collected by Yeomans et al. 
(p. 560) were combined with imaging 
completed by Veverka et al. (p. 562) to 
determine the bulk properties of Eros, 
which appears to be an elongate and 
cratered body. Its density, about 2.5 grams 
per cubic centimeter, is similar to that of 
Ida, another S-type asteroid, and much 
greater than that of Mathilde, a C-type 
asteroid. Eros appears to fit within i t s  
spectrally defined class and is more struc- 
turally coherent than Mathilde. 

ASTRONOMICAL FORCING OF 
CLIMATE 

Forcing of Earth's climate system by long- 
term periodic changes in Earth's orbit is 
the focus of two reports (see the news 
story by Kerr). Some expected periodici- 
ties are absent from the climate record, 
and researchers have struggled to find a 
satisfactory explanation. Rial (p. 564) 
shows that the mysterious absences can 
be explained using frequency modulation 
theory, if the key missing periodicity, at 
413,000 years, drives the other, shorter 
frequencies. Modeled frequencies based 
on this assum~tion match the observed 
patterns. ~ow'ever, the physical mecha- 
nism underlying this explanation remains 
unknown. The cause of the inception of 
glaciation in the Northern Hemisphere 
about 2.75 million years ago has been un- 
certain. For some reason, Earth's climate 
during this period became sensitive to or- 
bital variations in solar radiation such that 
ice sheets grew. Willis et al. (p. 568) pro- 
vide a glimpse of this period through an 
analysis of laminated lake sediments from 
~ul; maar, Hungary. The sequence pro- 

vides a record based on pollen at a high 
resolution (about every 2500 years) from 
2.6 to 3.0 million years ago. Cyclical cli- 
mate variations at less than about 15,000 
years appear shortly before the onset of 
Northern Hemisphere glaciation. These 
cycles are less than the normal Mi- 
lankovitch orbital cycles (which are 
prominent at earlier times) and may have 
helped stabilize large ice sheets. 

SUPERRADIANT RAYLElGH 
SCATTERING 

tayleigh scattering of photons off of 
!toms causes the scattering of white 
ight that gives the sky its blue color. 
The elementary process involves ab- 
iorption of the photon followed by 
ipontaneous re-emission froin nne 

atom, which occurs in any direction 
and thus impacts a random recoil mo- 
wentum to the atom. lnouye et aL (p. 
571) have studied Rayleigh scattering 
'or the case of coherent light (laser 
+mission) interacting with coherent 
atoms-Bose-Einstein condensates, in 
which groups of atoms are condensed 
into the same quantum state. As the 
photons impart momentum to the 
condensate, the recoiling atoms set up 
an atomic diffraction grating. This pro- 
cess results in highly directional 
Rayleigh scattering of the photons 
that is superradiant--crnission occurs 

A SMALLER CARBON SINK 
Not all anthropogenic carbon emissions 
remain in the atmosphere, but the size of 
the terrestrial and oceanic carbon sinks 
and the mechanisms by which they se- 
quester carbon remain controversial. 
Houghton et al. (p. 574; see the Perspec- 
tive by Field and Fung) studied the ef- 
fects of long-term land-use change in 
the United States on the carbon sink. 
They determine that the sink, which is on 
the order of 10 to 30% of U.S. fossil fuel 

emissions, i s  much smaller than that 
found in an earlier study based on atmo- 
spheric measurements. 

THE lMMUNODEFlClENCY 
CHALLENGE 

Treatments for cancer and transplantation 
often include regimens that destroy the 
immune system, as do infectious agents 
such as the human immunodeficiency 
virus. Greenberg and Riddell (p. 546) review 
the approaches now being tried to recon- 
stitute the cellular immune system, the 
limitations associated with each, and what 
may lie ahead. 

DOUBLE DUTY 
The photosensitive protein cryptochrome 
has been suggested to be an integral part 
of the intrinsic circadian clock in plants, 
insects, and mammals. It has also been 
proposed as the photoreceptor that trans- 
mits a light signal to reset the clock. In an 
in vitro replication of a portion of the cir- 
cadian clock in the fruitfly Drosophila, Ce- 
riani et al. (p. 553; see the news story by 
Barinaga) show that CRYPTOCHROME may 
actually do both. The CRPYTOCHROME 
protein interacts with TIMELESS, a key 
clock component, and sequesters it in the 
nucleus of cells. This biochemical action is 
triggered by light. 

A HANDLE ON YEAST INFECTIONS 
Candida species cause more than 8% of 
all hospital-acquired infections. Determin- 
ing how the yeast species adhere to ep- 
ithelial cells will be important in under- 
standing pathogenesis and should aid in 
the design of more effective therapeu- 
tics. Cormack et al. (p. 578; see the Per- 
spective by Goldman) were able to gen- 
erate pools of tagged insertion mutants 
for analysis by exploiting the simpler 
haploid nature of the Candida glabrata 
genome and i t s  high rate of nonhomolo- 
gous integration in combination with a 
technique called signature-tagged muta- 
genesis. After screening, an adhesin 
(EPA1) was cloned from a pathogenic 
fungus and the ligand specificity of this 
lectin was partially determined. 

BEFORE THE BLOOM 
The beauty of flowers depends on an in- 
tricate series of molecular controls that 
begins when a small group of undifferen- 
tiated proliferating cells, the shoot apical 
meristem, switches from making more 
shoot tissue to making inflorescence and 
floral tissue. Busch et al. (p. 585; see the 

CONTINUED ON PAGE 495 
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cover) and Wagner et al. (p. 582), working the identification of a new component of 
with Arabidopsis, investigated how the the spindle checkpoint. Analysis of pat- 
LEAFY gene regulates these various fates. terns of transcription by whole genome 
LEAFY is  an immediate upstream regula- DNA microarray analysis showed that ex- 
tor of the homeotic gene ACAMOUS and pression of such peptides produces specif- 
also a direct regulator of the gene AP7 for ic effects similar to those of known genet- : 
i t s  earliest functions. ic modifications. Such inhibitor peptides 

may prove useful in analysis of cellular 
TRICKING THE HOST 

Enteropathogenic Escherichia coli (EPEC) 
infection of the colon is a leading cause of 
infantile diarrhea. The outer-membrane 
protein intimin of EPEC can bind to i ts re- 
ceptor Tir, which the microbe shoots into 
epithelial cells, and to PI-integrins on T 
cells. By using mutated intimin, Higgins et 
al. (p. 588) determined that the binding to 
mucosal T cells is what is crucial for suc- 
cessful infection. When intimin binds to the 
T cells with ligated T cell antigen receptors, 
the T cells are activated in a synergistic 
fashion and initiate a massive response of 
mucosal T helper cell-type 1 that culmi- 
nates in mucosal thickening, crypt cell hy- 
perplasia, and shedding. This up-regulation 
of the host-immune response may provide 
an environment conducive to continued 
EPEC colonization and survival. 

SCREENING PEPTIDES INSIDE CELLS 
Powerful genetic selections and screening 
methods can be combined to both identi- 
fy inhibitors of biological signaling path- 
ways and to reveal the functional roles of 
new components of such pathways. Nor- 
man et al. (p. 591) expressed peptides 
with random sequences of 16 amino acids 
within an exposed loop on the surface of 
a carrier protein in budding yeast. They 
used genetic selection to isolate peptides 
from the random library that inhibited 
pheromone signaling, transcriptional si- 
lencing, or the spindle checkpoint of the 
cell division cycle. These peptides were 
then used to screen for interacting pro- 
teins in a two-hybrid screen that allowed 

signaling pathways and may also serve as 
starting points for development of drugs 
that specifically influence a particular sig- 
naling pathway. 

COMPLEMENT AND STROKE 
In an animal model of focal cerebral is- 
chemia and reperfusion, Huang et al. (p. 
595) analyze the possible role of the com- 
plement cascade, one of the body's un- 
specific defense mechanisms. They show 
that the expression of the protein Clq is 
increased in neurons in the ischemic brain, 
which may target these cells for a com- 
plement-mediated attack. Administration 
of a hybrid protein that contained the ex- 
tracellular domain of the complement re- 
ceptor, sCR1, modified by glycosylation, 
proved very efficient in inhibiting the ac- 
cumulation of platelets and neutrophil 
cells. This treatment reduced brain dam- 
age in their animal model of stroke. 

FORMING CONNECTIONS 
Peripheral sensory inputs have traditional- 
ly been thought to be dominant in shap- 
ing the firing pattern during development 
of higher processing centers in the brain. 
Weliky and Katz (p. 599; see the Perspec- 
tive by McCormick) present data from 
multi-electrode recordings in the lateral 
geniculate nucleus, an important relay 
station in the visual pathway, of the de- 
veloping ferret. Activity in the lateral 
geniculate is not a simple reflection of the 
retinal input-the visual cortex plays a 
major role in shaping correlated activity 
across different geniculate layers. 

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

The Autocorrelation Function and The full text of these comments can be seen at 
Human Influences on Climate www.sciencernag.org/cgi/content/fu11/285/5427/495a 

T. M. L. Wigley et al. (Reports, 27 Nov., p. 1676) searched for signs that human activity 
affects Earth's climate. They found that "solar forcing alone cannot reconcile the differ- 
ences in autocorrelation structure between observations [of hemispheric-mean temper- 
ature] and model control-run data," which suggested an anthropogenic influence. 

A. A. Tsonis and J. B. Elsner comment that "there may indeed be a human influence 
on climate. However, the use of the autocorrelation function as a tool for such compar- 
isons presents a problem." They show mathematically that the autocorrelation function 
as used in the report produces a "meaningless" result. 

In response, Wigley et al. agree that the comment makes a point that is technically 
correct," but they say that it "does not invalidate any of the conclusions of our report." 
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Convenient One-Stop Shopping 

Buy online at Chemdex.com 
The Chemdex Marketplace is the best way to 
buy biological and chemical reagents online. 
We are adding lab supplies, instruments, and 
equipment to create a convenient one-stop 
source for all your laboratory needs. 

When you purchase online with Chemdex, 
you can: 

Buy from the suppliers you know and trust 
Find what you need quickly with our 
precision search engine 
Order from multiple suppliers with one 
electronic order form 
Rely'on world-class customer service 

Visit the Chemdex Marketplace 
today at -.-awn. 

-- - 

I - Custom Procurement Solutions 

I StreamUneywr purchasing ' 

Chemdex procurement solutions go far 
beyond our Web site. Our e-commerce 
technology can be integrated into your 
company's current systems and customized 
to match your existing business rules. 

Chemdex procurement solutions feature: 
Custom pricing and catalog views 
Electronic requisition routing and approval 
Summary billing and consolidated reporting 

Let Chemdex streamline your organization's 
purchasing process so you can focus on what3 
important - research and development. 

To learn more about our custom 
procurement solutions, 
call 1-888-810-4732 or 

Acce le ra t ing  Science i Chemdex 
Clpndu Corporation 

3950 Fabian Way, Palo Alto. CA 94303 650-813-0380 
Q 1999 Chemdex Corporation. 

Chemdex is a registered trademark of Chemdex Corporation. 
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TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com 
EASY ON-LINE ORDERING 

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

FIND WHAT YOU NEED FAST 

With eight different ways to search, 

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 

including product name, product number, 
CAS number, molecular formula and Stop the chase and log on today 
structure, pinpointing products is a snap. It will make your job easier. 

www.siama-aldrich.com SIGMA-ALDRICH 
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Plasrnid Mini-Preps High ~ ~ ~ 1 t y  - ~fficient for 
automated fluurescent and 

The Mini-Prep 24 uses a new method of manual sequencing. 
plasmid purification based on agarose gel Easy Operation - begin prep 
electrophoresis and subsequent recovery with direct loading of bacteria 
by electroelution. . \, - culture - no centrifugation step 

The Mini-Prep 24 uses preman- 

1 
k saves you time. 

ufactured sample cassettes that Consistent Results - up to 
come ready for direct loading 6 pg of plasrnid per ml. 
of up to 2 rnl of culture. Fast - up  to 24 preps per hour, 

Call now to learn how the saving you time. 
New Mini-Prep 24 can give 

1 
P-3 - : , Quality - time and time again. 

you with quality DNA while - .  

saving you lots of time. 

I i F M~UIII& 
< .  R E S E A R C H  

1-800-466-7949 
11339 SorrentoValley Rd San Diego, C A  92121 Phone: (619) 452-2603 Fax  (619) 452-6753 <. -Z www.macconnel1 .com 
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Gene Expression Arrc 
Sbrts with QlAGEN 

Array Construction - - 

c- 

Sample preparation 

Clean up PCR p q  

Spot on , 

http://www.qiagen.com/array 
Circle No. 45 on Readers' Service Card 
Taq D N A  Polymerase from QlAGEN is sold under licensing arrangements with F. Hoffmann-La Roche Ltd, Roche Molecular Systems, Inc. and The Perkin-Elmer 
Corporation.The PCR process is covered by U.S. Patents 4.683.1 95 and 4 ,683,202 and foreign equivalents owned by Hoffmann-La Roche AG. 
Oligotex Kits are not available in Japan. 



Atlas" cDNA Expression Arrays 

I 
Gene expressi 1 profiling 
with Atlas Arrays: 

- accurate 
- affordable 
- accessible 

Atlasm cDNA Expression Arrays are gene-specific cDNA 

fragments spotted onto nylon membranes. Use Atlas 

Arrays to quickly profile the expression of important, 

known genes. Atlas provides high-throughput, high-value 

expression profiling that every lab can use. 

Each Atlas 1.2 Array Kit includes four reusable 1,200-gene 
membranes 

Sensitivity rivals that of fluorescence-based gene chip 
arrays without requiring expensive new equipment 

Complete system-Atlas products take you from tissue or 
cells to an in-depth analysis of differential expression with 
convenient kits, imaging software, and bioinformatics 
resources 

Atlaslmage 1.0 was used to compare 
hybridization patterns obtained with the 
At las Human Cancer 1.2 Array. Red 
indicates up regulation greater than 2- 
fold and blue indicates down regulation 
greeter then 2-fold. 

Call 800-662-2566 (CLON) or contact your local 
representative today t o  find out more. 

Gumany 6 East Europe: CLONTECH 6 d H  Tel: 06221 34170 Fax: 06221 30351 1 
U n W  Kingdom: UONTECH UK Ltd. Tel: 01258 478500 Fax 01258 476499 
Jmpm: CU)WTECH Japan Ltd. Tel: M 3523 9777 Fax 03 3523 9781 
&d& CUrnhI ~6 Tal: 061 88354 50 Fax 061 88354 52 
A h a :  CWNTECH GmbH Tel: 01 310 6888 Fax 01 310 7744 
o ~ ~ n ; ~ l l ~ ~ i 7 r n 9 i m m w  - ' ~ 0 8 0 0 1 9 8 1 5 8 ~ 5 5 1 1 ~ 8 u l :  
Now call CWNTECH dinct*80066225W 8 CUI 8EIJING WINGPING BIOTECH 69 1069187551; GENE CO. 
LTD. mi eus 7 i e  SINO-AMERIW BIOTECH CO. 2 21 m mi 8 ~ a c ~  YI*: m 19 m i 4  8 

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

~mwmii~Rmb1l:368emmitemhrrsi~mm~r+soi5i~m~l*lr: 
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1020 East Meadow Circle. Palo Alto. California 94303 USA 
l(rr:mz5swii ~~~*n*atumzaii  ~ Y . ~ ~ ~ Y ~ ~ I ~ I ~ I ~ T I * ~ J I ~ ~ w ~ M ~  Tel: 800-662-2566 1CLONI 650-424-8222 Fax: 800-424-1350 650-424-1088 
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E-mail: products@clontech.com ordersOclontech.com Internet: www.clontech.com 
Q 1999, CLONTECH Laboratories, Inc. I ~ I I J )  
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Survival of the fittest: 
FuGENETM 6 Transfection Reagent 
Succeed in this "publish or perish" 
world by performing previously 
impossible experiments with 
FuGENP 6 Transfection Reagent*. 
Make that research breakthrough dm in a very long time. . ." 
before someone else does. (d. C M ~ ,  W e  Mversity of I r v i * r n ~ ~ ~ ~ N v : W  - ,OW 6 TRahWm Reagent is 

t!mpefWEoany~erbms- 
fectlon method curmntly Wlabte 
with reg#& to egss-af-m, time 
md d of m a l s  required 
On-,mReyalF'emmm 

Ensure your survival! 
Join the hundreds of labs around 
the world that have discovered 
FuGENE 6 Reagent to be superior to 
other methods of transfection. 
Order FuGENE 6 Reagent today and 
ensure your survival! - 

25 urn 

Expression of GFP in MC3T3-El cells, following 1 81 5 091 0.4 ml 
transfection with vector phGFF-S65T using 

(A) FuGENE 6 Reagent or (B) leading supplier's 
1 814 443 1.0 ml 

liposomal transfection reagent (LF). (Data cour- 1 81 5 075 Multi-pack 5 x 1.0 ml 
teSy0fs. Rifter; U f l k  Of Texas, /fOUStOfl, TX, uw 1 988 484 C~~bm-pack Inquire Roche Molecular Biochemicals 

*See http://biochem.roche.com/techsenr/fugene.h for a current list of more than 200 transfected cell types. 
Argentina 541 954-555. Australia (02) 9899 7999 Austria (01) 277 870. Belgium (02) 247 4930. Brazil +55 (11) 66 3565. Canada (514) 686 7050. (800) 361 2070. Chile 0 56 (2) 375 2000 (Central). 
China 86 21 6427 558b Columbia +57 (1) 3412397. Czech Republlc i0324) 45 54 58 71-2. 0anmark 49 13 82 32. ~ g y p t  0020 2 340 2660 (scientific Office) 0020 2 360 9000 (Distrib. ~a~ne id ) '  
Finland (09) 429 2342,'~rance 04 76 76 30 86. 6ermany (0621) 759 856. 6reece (01) 6 i  40 238 Hong Kong (652) 2485 7596. India (22) 4314653. lndonssia 62 (21) 2523820 Ext. 755' 
Iran 0098 21 208 2266 ireb Technology) 0098 21 878 5656 (Tuba Nigen. Republic bf Ireland (800) 40 90 4. lbnsl972-3-6 49 31 11. Italy 039 247 4109-4181. ~apa'n 03 5443 5284. Kenya 00254 i 744 677' 
Kuwait 4832600-01 -02 -03. Malaysia 60 (03) 755 5039. ~ a x l c o  (5) 227 8967 -61. ~etherlanda'(036) 539 4911, New iaaland (09) 276 4157. kgeria +234 1 521763. Norway 22 07 65 00: 
Philippines (65) 27 '27 500; poland (22) 374235; ~ortugai (01) 417 17 17. Russia (49) 621 759 8636. Saudi ~ r a b l a  00966 1 4010333. singapore 65 27 27 500. south 'Africa (011) 886 2400' 
South Eastarn Europe +43 (1) 277 87; South Korea 02 569 6902; Spain (93) 201 4411; Sweden (08) 404 8800; Switzerland 0 4117 99 616; Taiwan (02) 736 7125'; Thailand 66 (2) 274 0708-13 
United Kingdom (0800) 521 578; USA (800) 428 5433 
WERI is atademark d Fylent. LLC., USA 01999 M e  Molecular BicchemW.All Righis Resecved. 
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rience Makes the Difference I 

IDT's High Throughput PAGE 
I urif ication System Provides 





The transfection reagent for the next millennium. 
LIPOFECTAMINE'" 2000 Reagent offers the Rapid, Easy-to-Use Protocol - 
highest transfection efficiencies and expression 
levels for the widest variety of cell lines. 
LIPoFEcrAMINE 2000 
Reagent provides: 1 5 " l  L 

Highest Transfection : :"I Efficiencies and Activities - 
- P 

Excellent for transient 
and stable transfections fi P ,  

Simplified steps for easy automation 

Ideal for high throughput applications 

LIPOFECTAMINE 2000 Reagent is part of our full line of 
G I B C ~  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 &Galxtosidase activity in CHO-s 
cells uansfected with pCMV-SPORT-pgal DNA, Product Size Cat NO. 

Works well for both adherent L~FECTAMINE 2 m  Reagent. and seved other 
and suspension cell types C O ~ ~ C I C ~ ~ ~ I Y  a"""&" mdeC1ion ~ x e n s .  LIPOFECTAMINE 2000 Reagent 11668-019 1.5 ml 

11668-027 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 

LIFE @TEcwoLoaEs. 
Essential Technologies for the Science of Life" 

U.S. Academic Orders/TEcn-Ll~~: (800) 828-6686 l l m e  p m d m  are for laboratory =search use only and an not intended for htnnan 

U.S. Government 0rders lTEc~-Lm (888) 584-8929 or animal diagnostic, therapeutic, or nher clinical uses. unless otherwise stlud. 

U.S. Industrial OrdersITEcn-LINE: (800) 874-4226 Quantities subject to change wilhout notice. 01999 Life Technologies Inc. 99M8CRE 

Latin America o r d e r s / T E c ~ - L ~ ~ ~ :  (301) 610-8709 Canada Orders: (800) 263-6236 
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Genomic Services 

Modified Oligonucleotides ] 
New Moc "'ication Center 

Capacity of > 1000 modified oligos a day! 

.:: , . 

. 

MWG-BIOTECH is official licensee European countries see prices on website. 

for a@-Dyes (AP-Biotech) and ' Prices given above are wlid for oligos ordered in 
0,Olpmol sy-s s d e  (Lengm ~30mer) 

Motqular Ihbes hc.-Dyes. Average amount: > 1 OD. 
No setup fee + tax + deli-. 
Offer is valid from 01.07.99 to 31.08.99. 

Just use OM website for ordering: 

www.mwg-biOtech.com 
. - -  

Qmnanr USA UK - d - 
Anzinger Stf. 7 4170hAemdmhall W i i t m i i  tbuse 14;ovmmdu& GmbenodaMR-.ll 
0-85560 %- oolrsParkwqy,Su~ 160 P s a m  Bridge SIUC 6 1 3 CH-4 142 Mtxhw$& 
Tel.: +49(0)8092-82890 Hiih Point, NC 27265 Mihan Kaynes, Mk6 3BY F-91045 Courbab6dCadex Tel.: +41 ~W1)41606116 

- ~ c u :  +49(0)~2-21084 Tel.: +01 (336) 812 9995 Tel.: +44 (OlWB)247700 Tel.: +3311)69592050 Fox: +41 f061$41&31P 
E-moil: info@rnwgdncl.com - 
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a Up to loox """"'; increase Northern?' 
in DNA probe 

sensitivity; b 
20X increase in 

Nbrobesensit ivit i  m r No additional 
background 

with increased 
4howscposure 

hybridization signal I 
Protocol from, Protocol from 

Cumnt Pmtocoh' Molecular Cloning2 QuickHyb@ ExpressHybm 

Ideal for Northerns, 
Southerns, 

dotlslot blots 
and microarrays 

ULTRAhybm detects a signal in hours, compared t o  days using competitors' hybridization solutions. 
Duplicate Northern blots were prepared using mouse thymus total RNA Each blot was hybridized with a DNA 
probe to  p53 at a concenMti0II of I x Id cpm probelml hybridization solution. Incubation and washing conditions 
were as per protocol for each solution.The ULTRAhyb hybridization was incubated overnight Blots were exposed to 
film for the indicated times. 

I. Gmnt RDcDcdr m Mdecvhr w, 1994.Ausubel. EM. uld ochers, dimm.John Wiky I ram Inc. 
z Mokcukr chf@ LabDmmry Man& 1989. hmbmds J. Friach, EE, M i T .  bld Spring Rubw labaator). Rers. 

Amb~on. Inc. . 2 130 Wood:~~i!-d S: Aui!n.TX 787.1-i! 832 . te:(5 ? ) 6 5  -0200  f,ix[i I2)65 1.9'0 I . ernill i i o . ~ ; b ~ ~ ? ~ i i b o n  co- . i ~ d ~ ~ v ~ ~ . ' d ~ n b ~ o ~  io!-1 

Circle No. 38 on Readers' Service Card 



Genomic Services 

for 
<p% 



- - INVALUABLE addition to a-- - 1 
word-processing software 
used for scientific A- 
pub tic at ion^^." 
SCIENCE, 3 July 1998 

O N L I N E  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! 

1- m' 
.,Bibliographies Made EQsr  

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

I -STEP B I B L I O G R A P H Y  M A K E R  
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. 

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! 
Australia (+63 66.58.3874 France (+33) (0) 1.42.46.00.42 Germany (+49) (0) 69.970841.11 lapan (+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 (+43 21.711.15.20 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
UKllreland (+44) (0) 1865.784800 

EMAIL info@isiresearchsoft.com 
Q 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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For powerful analysis, use powerful tools. 
6meBuwtTM guides you to the treasure in DNA sequences 
Whether your project is small, BAC-sized or even larger, 
6enduestTM can: . . . , . .  . . ; 

. . 
. , 

: ..: .< '-'. 

* Identify coding regions, splice sites, 
regulatory elements, and more 

Find matches in published data with 
the integrated BLAST searchq 

Annotate features and save in Genbank f o r m  

DNASTAR, Inc. (USA1 1228 S. Park St., Madison, WI 53715 I )  - A A  --- - -- --- - - 
I - - 
I I -- -- - 
I Phone: 608.258.7420 FAN: 608.258.7439 e-mail: info@dnastar.com www.dnastar.com , ,;, m = m 
- A  = = =- == 

IN GERMANY: GATC GmbH, Fritz-Arnold-Str. 23, D-78467 Konstanz, Germany 
Phone: 49.7531 *81600 FAX: 49.7531 *816081 e-mail: sales@gatc.de DNASTAR 





At P&-Elmer we are p m d  of our role in 

M o p i n g  PCR technology From the start, es the 

excluehe licmsee of PCR for research and other 

non--c applieatim, we have provided 

.scimth with innomthe toole for PCR and.- 

to the technology. 

TheNobelPrizeninningPCRprocessiscov- 

ered by patents in mang cormtries tbroaghout the 

world BecaueePCRis-*ted,rraiDgPCR,even 

hreaearoh,reqnires alioanse.inkeepiugwithonr 

phalosophyof- ~ ' a c c e s s t o P C R ,  

P e r k i u - k  makes lioenees available in a number 

ofways.TomaLeiteaayfornseretoobtain&e 

PcR~tstheJr2Laed,wenotonlyofferPCB* 

inam&tyd~aysdirecdytoendnsars,wealso 

h a v e l i c e n s e d m a n y o f o m ~ t o a m v e y  

tlzeee righe with their +ct~. 

Obtaining a l b m  to perform automated PCR 

foryourownrasaarehiseaay. You canobtainthe 

licenee auto ma^ by using a l i d  DNA 

polpeme (available from over 20 man&-) 

with an Anthori%ed dmmal cycler (available 

from a n& of thermal cgcler mqpbm). A h -  
naiively,ifyouchooeenottonseprodne~~~ 

Perkin-Elmer or other licensed man- y m  

needtop~theappmpriatePCRreeearch 

nghtB from Peddn-Elmer? 

Perkin-Elmer rrleo offers licenaea for other uees 

of PCR (for example, for providq aervicea) in a 

varietyoffields,eitherdirecdythmughlieense 

agreements or through producte from Pedrin-Elmer 

and licensed cmmpthm which convey these rights. 

In addition to research, these Wde include agricul- 

taral testing, animal identity tmhg, envimmental 

tesijng, food tedng, f o d a  and human identity 

tearing, and quality control teeting. 

For more detailed idonnation on how to 

obtain a k m m  to practice the PCR process, please 

vi& our webite at nwm.p&in&.dab/p 

licemefa q. Or con- us at PE Applied B i v ,  

Lrcenemg -q 850 Lincoln Centre hrive, 

Foeter w, CA 94404 USA, fax (650) 638-6871, 

phone (GO) 638-5845. 

I iE Applied Biosystems 



Incubators, ovens and 
biological safety cabinets 

-- 

offices worldwide. In the US, cult 1-80U-522-$PR\I, Fax 203-270-2210. In Europe, 49 (61813 35-300, Fax 49 (6181) 35-59 44. In Asia Panjk,  203-270-2080, 
Fax 203-270-2210. Or contact your local Kendm LPboratoty Pmducts RqmenfPtme m.kendro.com 


