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THIS WEEK IN Science 
edited by Phil Szuromi 

Imaging the faster than Maragoni flows. 

Magnetosphere Slow Particles Can Also Shine This effect could be used to 
improve the efficiency of heat 

Earth's magnetosphere, which 627 Although the speed of light is constant in a exchangers and heat pipes. 
shields us from the interplane- vacuum, it travels more slowly through mat- 
tary magnetic field and the so- ter. If a charged particle can move through a Silencing is 
lar wind, is dominated by the medium faster than light can, radiation will be emitted. It is this 
geomagnetic field. The magne- Cherenkov radiation that gives a nuclear reactor i t s  blue glow, 
tosphere is populated by plas- and it is also used in nu- - Gene silencing is a mechanism 
ma that cannot be seen with clear and high-energy by which cells shut down large 
typical observing technologies. physics to detect, count, sections of chromosomal DNA 
Now, the IMAGE spacecraft and identify relativistic by incorporating it into hete- 
(Imager for Magnetopause-to- particles. It was previous- rochromatin, a process that is 
Aurora Global Exploration) has ly thought there was a important for the differentia- 
overcome these technical chal- one-to-one relation be- tion of the many different cell 
lenges and has been imaging tween the speed of the types during the life cycle of a 
the plasma in the magneto- particle and the cone an- eukaryotic organism. Silencing 
sphere since its launch in  gle at which radiation of the two yeast mating-type 
March 2000. Burch et al. (p. was emitted relative to loci, HML and HMR, is estab- 
619; see the cover) show how the particle. Theoretical lished during the 5, or DNA 
the magnetosphere changes and experimental work by Stevens et al. (p. 627) now show that synthesis, phase of the cell cy- 
during several geomagnetic Cherenkov radiation can also be emitted by particles moving cle, and it has therefore been 
storms and relates these im- subluminally, or slower than the speed of light. assumed that DNA replication 
ages to our understanding of i s  involved in this process. 
the sun-Earth interactions that Kirchmaier and Rine (p. 646) 
can affect our ground-based and orbiting electromagnetic com- and Li et al. (p. 650) now show that a portion of DNA containing 
munications. the HMR locus that was excised from the chromosome and thus 

unable to re~licate is nevertheless effectivelv silenced, which indi- 

Planetary Nebulae Not so Hot? 

Planetary nebulae are the highly ionized gaseous shells created 
during the collapse of a low-mass star (1 to 10 solar masses) to a 
white dwarf. The surface of the shell i s  very luminous and 
thought to be maintained at very high temperatures through the 
absorption of energetic ultraviolet photons from the still-burning 
central star and their re-emission at longer wavelengths from re- 
combined hydrogen, helium, and other elements. Johansson and 
Letokhov (p. 625) suggest that the bright emission is actually a 
resonance-enhanced two-photon ionization of heavier elements 
such as silicon by hydrogen Lyman a radiation. This different 
mechanism to explain the spectral lines observed in planetary 
nebulae removes the need for high temperatures on the surface 
of the nebulae and possibly the need for additional fusion in the 
dying central star. 

Droplets Make 
a F&t Break 

Gradients at a surface, such as in temperature or surface energy, 
can lead to liquid flows. This movement of fluid through unbal- 
anced surface tension, also known as the "tears of wine" or the 
Maragoni effect, tends to move fluids slowly, however. Daniel et 
al. (p. 633; see the Perspective by Wasan et al.) now show that 
when surfaces designed with a surface energy gradient are ex- 
posed to high fluxes of condensing vapor, the droplets that form 
grow and merge with one another to accelerate their movement. 
The droplets flow at speeds hundreds to thousands of times 

cates that riplication is not required for t& establishment of si- 
lencing. In a Perspective, Smith and Boeke point out that replica- 
tion could nevertheless st i l l  play a role for the maintenance or in- 
heritance (or both) of the silenced state. 

Nanotubes Go with the Flow 

The alignment and patterning of individual nanoscale compo- 
nents will be a crucial requirement for developing molecular 
electronics. Huang et al. (p. 630) describe a process for the hier- 
archical assembly of nanowire and nanotube functional struc- 
tures based on the combination of fluid flow and chemical pat- 
terning of surfaces. They demonstrate alignment of the 
nanowires with fluid flow on the length scales of nanometers to 
millimeters and the controlled assembly of grids of crossed 
nanowires. Complex crossed structures were prepared by using a 
layer-by-layer strategy in which distinct flows were used for 
each sequential step. 

Dynamics Within Nanocavities 

Transmembrane protein pores have previously been fitted inter- 
nally with cyclodextrin (CD) molecules that can greatly reduce 
the pore opening and hence their ion conductance. Gu et al. (p. 
636) now extend this approach by identifying mutants of a- 
hemolysin that can bind two different CDs in different locations 
along the pore to create a nanocavity with a volume of -4400 
cubic angstroms. Singly charged guest molecules that pass 
through one CD but not the other can be introduced into the 

CONTINUED ON PAGE 551 
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cavity with an electrical potential, where they reside for hundreds of milliseconds. This 
process allows the differential trapping of molecules in the cavity. 

Ran's lmportin Partner 

The small guanosine triphosphatase Ran is involved in transport of proteins into the nu- 
cleus and has been recognized more recently as a regulator of formation of the mitotic 
spindle. Wiese et al. (p. 653) show that Ran uses the same binding partner, importin-P, 
to control microtubule formation that it uses to promote protein transport. Importin-P 
carries cargo proteins to the nucleus and releases them upon interaction with guanosine 
triphosphate (GTP)-bound Ran. In the case of spindle assembly, importin-P interacts 
with the NuMA (nuclear-mitotic apparatus) protein, which helps organize microtubules 
at the spindle poles. Activated Ran causes release of NuMA from importin-P and thus 
promotes microtubule assembly. 3 

Checking Back? 

Encoding and retrieval of declarative memories in the primate brain depends on the in- 
teraction between the medial temporal lobe system and the neocortex. Naya et al. (p. 
661) recorded nerve cell activity in awake, behaving monkeys from area 36 of the 
perirhinal cortex and area TE, two morphologically distinct but mutually interconnected 
areas of the temporal cortex. During a visual pair-association task, which requires re- 
trieval of a target from long-term memory, they observed not only a perceptual signal 
that spread in the normal forward direction in the brain but also a memory signal that 
propagated backward.That may serve to extract stored knowledge about objects. 

More than a Supporting Role 

Glia are brain cells often described as providing "support" for the less numerous, but 
more famous, neuronal brain cells. Now, Ullian et al. (p. 657; see the news story by Hel- 
muth) show that glia in culture control the number of synapses on neurons and that 
they are necessary for the maintenance of proper synaptic electrophysiological respons- 
es. In the newborn rat, synapses are formed in the superior colliculus at the end of the 
first week after birth, at precisely the same time that atrocytic glia appear and prolifer- 
ate. The authors suggest that glia may trigger immature and highly plastic synapses in 
the developing brain to increase and stabilize in order to lock synaptic circuitry in place. 

Exposing Lipids 

NK-T cells are a small and unusual class of T cells that recognize 
lipid, rather than protein-derived antigen.The structures responsi- 
ble for presenting lipid antigens-the CD1 molecules-have been 
studied for some time, yet the intracellular requirements for this 
mode of antigen presentation have not been defined. Prigozy et 
al. (p. 664) report that as for protein antigen, intracellular pro- 
cessing may be an obligate part of presentation of lipids to T 
cells. Using a precursor of a model glycosphingolipid antigen, the 
authors observed that only when the enzymatic machinery of the 
lysosmal compartment was intact could antigen recognition by NK-T cells take place. This 
process involved the removal of a terminal sugar group by the enzyme a-galactosidase, 
thus permitting the association of the modified lipid with the presenting molecule CDld. 

Crawling Along 

Motor proteins like kinesin generally possess two "heads" attached to a filamentous tail. 
The motor proteins use energy to translocate themselves (and any attached cargo) 
along intracellular tracks known as microtubules. Kawaguchi and lshiwata (p. 667) have 
examined this process in isolation using sophisticated biophysical techniques to analyze 
how and when the head domains use energy from adenosine triphosphate as they crawl 
along microtubules. Their findings support the notion that, as the motor moves along, 
alternately one and then two heads are bound to the microtubule. 
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manual sequencing 6 pg of plasmid per lane CENTRIFUGATION 
Easy Operation - begin prep with Fast - up to 24 preps per hour STEPS 
direct loading of 2 mls bacteria culture Affordable - list price under $8100 

Now with Twice the Yield Call to  learn how the Mini-Prep 24 
can have you seeing double the vield of plasmid DNA. 

1-800-466-7949 R E S E A R C H  

6195 Cornerstone Court San Diego, C A  92121 Phone: (858)452-2603 Fax (858)452-6753 

www.macconnell.com 
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wavelengths when placing your 4 0 0 0 ~order: 

409, 473, 532*, 594, 635*, 670, and 690 nm. "Standard 


More applications Scan p r o t e ~ n  arrays, 

t ~ s s u e  arrays, cell arrays, and more!  


Find out more. To get  more details and a l ~ s t  of 
internat ional distributors, call + I  -650-571 -9400 
or visl t  our  web s ~ t e  a t  www.axon.com. 

/+fi-$,


*@ ' 6eneP1x18a tradewark of Axon Instruments n c  
%+ +& 2000 Axon nstrumen,~n c  
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Indispensable in 
uncharted territory 

Unparalleled access to the genomics frontier 

Integrated resources that help you navigate vast seas of data 

DoubleTwist.com's secure, comprehensive research environment helps you chart your course for genomic exploration. 


By providing a single point o f  access t o  mult iple public and proprietary databases (including the  DoubleTwist Annotated 


Human Genome Database)-as well as a suite o f  automated research agents and sophisticated visualization tools- 


DoubleTwist.com guides you toward the  answers you need. 


The affordable, unrestricted way to support your expedition 

Dou bleTwistls scalable, cost-effective, su bscription-based solutions give any life scientist access t o  a powerful discovery 

platform. And because DoubleTwist is a neutral service provider, we do not assume any rights t o  your discoveries or 

developments made f rom these discoveries. Whether you're searching for homologues or potential full-length cDNAs, 

on the lookout for new gene family members or alternative splice forms, there's no better compass for navigating the 

genomics frontier than DoubleTwist.com. 

Register today at www.DoubleTwist.com-and launch 

your genomics discovery mission. 

O 2000 DoubleTwist,Inc. 
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Let Initegrated DNA 

Technologies, Inc. 


Be Your Single Source 

Supplier! 


Dual-Labeled Probes 



BioSource Big Book 
2001 Catalog 

Over3,200products! 

Cytokines 

SignalTransduction 

Immunology 

Neuroscience Mark 
! 

Basic Cell Culture 

BioSource's 2001 Catalog features over 3,200 cutting edge products. Species-speciiic reagents for human, 
rat, mouse, primate and swine niodels include: cytokine, chemokine, neuroscience and growth iactor ELISA OrderyourCOPY today! 
kits, recombinant proteins and antibodies; phosphorylation site-specific antibodies and cleavage site-
specific antibodies; apoptosis reagents; secondary and CD antibodies; flow cytometrv reagents; multiplex 
cDNA amplification kits for cytokine, chemokine, chemokine receptor and apoptosis panels; custom 
services for oligos, peptides and antibodies; streptalidin ~roducts;Alamar Blue1\' viabilitv dye; Drimers, biosource.com- , . , , , 
neuroiclence and apoptosis bio-active peptides; sera, r ne ia ,  buiiers and more! 

<a> BOOSOURCE F i r  reieirih u i i  i n l i  -- - - ----- - - -

BioSource International, Inc. (USA) INTERNATIONAL BioSource Europe, S.A. 
1-800-242-0607 +32-67 88 99 00 
Fax 1805)987-3385 Fax +32-67 88 99 96 
e n?ail tech support@biosource corn  Cl rc le  No 2 on Reade rs '  S e r v ~ c eC a r d  e-n?ail tech support@lhiosourt e he 

BioSource Deutschland, GmbH Tel: 0 800 100 85 74  BioSource Netherlands, B.V. Tel: +31-76-501 4824 BioSource United Kingdom, Ltd. Tel: 0 800 169 1547 



Any Assay 
Any Format 
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A New Choice! 

UANTUM 
Apprigene 

Qbiogene,Inc. (North America) 2251 Rutherford Road Carisbad, CA 92008 USA 
phone: 1-760-929-1700 toll-free: 1-800-424-6101 fax: 1-760-918-9313 emall. infoQqb~ogenecorn 

QbiogeneS.A. (Europe) Parc d'lnnovation BP 72 67402 ILLKIRCH CEDEX, FRANCE 
phone. +33 (0) 388-675-425 technical: +33 (0) 388-675-423 fax. +33 (0) 388-671-945 ema11:techse~frQqb~ogene.com 

O 2000 Qbiogene,lnc. 

Q www.qbiogene.com 



One-stop shopping 
for all my 

7 
I 

Yes! Now you can get novel formulations with 

the highest transfection efficiency for your cell 

type and application all under one roof. 

DUOFECT~"RECEPTORMEDIATEDTRANSFECTIONREAGENT 
efficient and gentle, receptor-mediated 
endocytosis method to  transport DNA 

into established cell lines. 

GENESHUTTLE'"TRANSFECTIONREAGENTS 
proprietary cationic liposome method with 
no cytotoxic effects, for use with primary 

and cultured cells. 

IN VIVO GENESHUTTLE'" 
improved liposome-nucleic acid complex 

structure for enhanced delivery o f  DNA, RNA, 
ribozymes and oligonucleotides in vivo. 

Call us so that we may offer 
a solution for your transfection 

experiments. 
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A New Choice! QIwww.qbiogene.com 

Q.Bl0 ge'fi4 

NorthAmerica. 2251 RutherfordRoad Carlsbad, CA 92008 USA 
phone 1-760-929-1700 .toll-free 1-800-424-6101.fax 1-760-918-9313 

ernarl technical-us@qb~ogenecorn 

Europe. Parc d'lnn~~attonBP 72 67402 ILLKIRCH CEDEX, FRANCE 
phone t33 (0) 38&675-425. technfcal t33 (0)388-675-423 or 426 

fax t33 (0) 388-671-945 emarl techn~cal-eu@qb~ogenecom 

O 2000 Qb~ogene,Inc 

Yes! Now you can go t o  one company for all 

of  your DNA purification needs. Whether 

purifying DNA fragments, plasmids or genomic 

DNA from biological sources such as soil, 

plant and animal tissues, bacteria, yeast 

and fungi, Qbiogene has a system that 

will work for you! Introducing new 

GENECLEAN" Turbo Kits offering the 

broadest DNA fragment purification range 

available today - in  both cartridge 

and 96-well formats. 

Call us so that we may offer 
a solution for your DNA Purification 
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A New Choice! www.qbiogene.com 
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North America 2251 RutherfordRoad Carlsbad, CA 92008 USA 
phone 1-760-929-1700 toll-free 1-800-424-6101.fax 1-760-918-9313 

emarl technical-us@qb~ogenecorn 

Europe. Parc d'lnnovation BP 72 67402 ILLKIRCH CEDEX, FRANCE 
phone t33 (0) 388-675-425. technrcal t33 (0) 388-675-423 or 426 

fax t33 (0) 388-671-945 email technical-eu@qb~ogenecorn 







Fluorescently labeled 
DNA sze ladders and 
PCR products (between 0 25 
and 5 frnol per band) loaded 
In the same lanes were 
separated n a polyacrylarn~de 
gel. Fuorescen (green). 
Cy'3 (yellow). ROX'" (blue) ar 
Cy5 (red) labels were used 

* High sensitivity 
- Detect amol levels of fluorescent labels 

* Versatility 
- Detect a variety o f  popular dyes such as fluorescein, 


e th idum bromide, HEX-", TET, JOE, ROX, CyDye'" 

and A e x a  Fluor." dye seres 


e Automated four-colour fluorescence scanning 
A n a l y s e  mult~ple targets n the same gel and in the 


same lane 


- Accurately determ~ne fragment size 

- Increase throughput and save time 

* Simplicity 
- Read acryamide gels sandwiched between glass plates 

- Monitor the run without rulning the gel-image gel 

without n t roduc~ng bubbles o r  tears 






Proten extract from Ecoli 
was focused on mrnoblne" 
DryStrp gel before resouton 
n a second-d~mensonSDS 
polyacrylarn~degel SYPROv 
Ruby stanlng o f  the gel 18 show1 

High sensitivity 
- Detect as l~ t t leas 3 ng o f  p ro ten per band staned 

w ~ t hSYPRO Ruby 

Accuracy 
- Obtain un~formImages with the perpendicular scanning 

mechansm o f  Typhoon 

- Detect and accurately quant~fypro te~nexpression levels 

Ident~fyspots w ~ t hh~ghprecson for further analyss 
uslng mass spectrometry 

Throughput 
- Scan t w o  standard 2 -D  gels simultaneously using 

35 x 43 cm scan area 

Simplicity 
- Place your sample drectly on a glass platen w ~ t h o u t  

the need for a sample tray 



High sensitivity 
- Detect "P and '3P with unsurpassed sensitivty due 

t o  low, uniform background 

Accuracy 
- Obta~nunform images w ~ t hthe perpendicular 

scanning mechanism ofTyphoon 

- Resolve closely spaced array elements 

Accurately identify dfferential gene expression 

Throughput 
- Scan multiple arrays smultaneously using 

35 x 43 cm scan area 

Atlas" macroarray 
hybridized with ::P 
labelled cDNA probe 
and imaged on a GP 
storage phosphor screen 

Simplicity 
- Use proven storage phosphor technology-screens 

that do not require special, light-t~ghthandling 





The latest research breahthrouyhs . 

global science news and informat~on ... 

at your fin! ertips! 1 
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Makeyour neH important scientific discovery.. . 






Version 4-5 

is  now available 


23 version 1.5 features the first 
Raw Master Gel module composed from the 
original gel images. For the full feature list 
visit www.2dgels.com 

Performing ZD-PAGE analysis is certainly one 
of the most challenging approaches to large- 
scale proteomics today. Ever wondered how 
t o  get rid of gel warps, uneven runs, or 
fluctuating currents? And of course, the 
analysis bottleneck ...Well, these are on1 a 
few of the factors you need not worry aKout 
anymore. 

23 - Automated, high-throughput 2D-Gel 
Analysis Application from Compugen 

The 23 revolution 

)	Z< means up t o  four analyses per hour, 
mlnlmlzlng manual spot detection and 
'landmarking'. 

)	23 is a mathematically exact solution, analyzing 
ALL data, making no assumptions, and taking 
no shortcuts. 

)	Differential expression is computed directly, 
eltmtnattng the need t o  rely on background 
estimation and spot quantitation. 

)	Advanced, interacrive aata mlning ~apabi~ities: 
Rapia iaentificarion ana graphic representation 
of proteins, based on spot variability, ug: or 
down-regulation, gel presencelrepeata ~ l~ t y ,  
and more. 

Let 23 enhance your ZIP! 
23 version 1.5 is available for 30 day 
free download and orders at 
www.2dgels.com 

23 is available for online analysis 
at www.2dgels.com 

brings 
7.%presents multiple 2D-gel images 

your as never before 

one image, 
two  colors, 

project 
perfect alignment. 

back into 
focus. 

" I 3  is  clearly one of the most important technical advances for 
proteomics in many years. 

Circle No. 33 on Readers' Service Card 

L 



Pick Your Breakthrough! 

The first microarray detection kit that: 


1.Works consistently 
2. Works with <1microgram of total RNA 
3. Works with a fast, easy protocol 

Any one of these advances would be a 
major step forward. But all three at once? 
Why, this completely changes everything! 

by3DNA It warks consistenfly. 

Subrnicro Expression Genisphere's 3DNA Submicro detection kit for expression arrays gives you 

Array Detection Kit 	 unprecedented sensitivity without compromise. The kit is exceptionally reliable 
and generates more reproducible results than any other detection system. There 
is also less background noise and a better signal to noise ratio than with any 
other system. So you can actually trust the data you generate. 

It works with submicrogrann total RNA samples. 
For those of you working with human tumor samples, this advance literally 
changes the world. Until now submicrogram detection was not possible without 
sample amplification and all the disadvantages associated with that technique, 
including bias. With 3DNA Submicro kits, for the first time you are assured 
accurate results with the smallest samples. (Just look at the image to the left.) 

It works with a fast, easy protocol. 
The 3DNA Submicro kit's protocol i s  short, simple and well defined. (In fact, 

250 nanogram mouse total R\A 	 samples 
one version of the protocol eliminates all concentration and centrifugation 

(tumor vs ?norma(j, dual-channel detectzon 
uszng 3DA'1:4Sz~bmzcro detectzon kzt steps.) Total "hands on" time is only 20-30 minutes. Without question the utter 

simplicity of the 3DNA Submicro protocol makes possible its exceptional 
reliability. 

Wil l  you take advantage of all three breakthroughs? Two? One? You get all 
three at no extra cost. And with it, never before sensitivity, never before reliability 
with never before speed and simplicity of protocol. The advances are so 
profound, frankly, you have to use a 3DNA Submicro kit yourself to believe them. 

Genisphere Inc. 14 Philips Parkway Monkale, NJ 07645 
Tel #s: 877.888.3DNA 201.651.3100 
Fax #s: 877.FAX.3DNA 201.651.3 1 16 Genisphere
Genispheie, 3DNA and Submicro ore trodemorks of Doforcope Corp 
Image courtesy of Chrfs Haqq, UCSF Compiehenstve Concer Center 
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SEQUENOM
INDUSTRIALGENoMIcs7" 

Join the revolution 8 
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-An IndustrialApproa-ch -


The Center for Genome Research at the Whitehead Institute for Biomedical Research in Cambridge, MA, needed to scale up 
its preparation of pure DNA by a factor of 20 -from 30,000 lanes to 600,000 lanes of high quality, low-cost sequence data per 
week to improve the utilization of its 123 sequencers. 

CCS Packard, in collaboration with scientists from the Center 
for Genome Research at the Whitehead Institute, designed a 
genomic pipeline of PlateTrak'" systems for the automation of 
the SPRI protocol. SPRI is based on DNA binding to the 
surface of carboxyl coated magnetic particles for DNA and 
plasmid purification. Today, the Center is routinely doing 
100,000 lanes per day or approximately 2,400,000 per month, 
making this the fastest microplate based DNA purification 
system in use on the human genome project. 

1
I 

8 Fully automated preparation of pure DNA .Improved data quality and reproducibility .New process modules to accommodate SPRl include: 
MultiPosition Dispensers, a magnetic plate deck, mag- 
netic plate washers and an integrated gripper tool .From 4 to 16 process module configurations to suit your 
laboratory's needs 

For additional information -call, write, or visit our web site 
. , todav. 

CCS Packard. Inc. 
800~esearch'~arkwa~Meriden,CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 

For internaijonclloff~cesvisit our Web site or contad the Padcard U.S.A.office. 

M3584 5/00 Printed in U.S.A. 
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ENERGIZE YOUR LAB WITH OUR QUALITY PRODUCTS 

Discover the difference. Our complete line of dependable laboratory equipment is designed, manufactured, 
and tested to meet your educational, biotechnological, pharmaceutical, clinical, and industrial researclh 
requirements. Since 1950, our trademarks have been quality products built to last; reliable performance 
for peace-of-mind; and convenient, personal after-sale care. Contact us today for details. 

Cell Culture Incubators a CryopreservationEquipment LabWashers and Dryer 

EnvironmentalChambers Blood Bank Equipment Lab Refrigerators 

a Ultra-Low Temperature Freezers OrbitalShakers Lab Freezers 

LaminarAirflow Equipment Monitor/Alarm System a Chromatography Refrigerators 

BiologicalSafety Cabinets ProgrammableCentrifuges Custom-Designed Equipment 

P.O. Box 649 Marietta, OH 45750 740-373-4763 Fax: 740-373-67'70ThermoForma USA and Canada 1-800-848-3080 An ,SO 9001 Cornparby 
International Distributors Worldwide 

A Thermo Electron business 
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TRANSCRIPTION FACTOR MICROARRAYSERVICE 


GENEKA BIOTECHNOLOGY, A WORLD LEADER I N  TRANSCRIPTION FACTORS, 

I S  PLEASED TO OFFER A COMPLETE GENE-PROFILING-ARRAY SERVICE. 

EMPLOYING T H E  L A T E S T  GENOMICS-SCREENING METHODOLOGIES FOR 

EMSA, NORTHERN AND WESTERNARRAYS, OUR SCREENING TECHNOLOGIES 

ALLOW FOR A COMPREHENSIVE ANALYSIS OF DEVELOPMENTS RELATING TO 

TRANSCRIPTION FACTORS, GENE REGULATION A N D  DRUG VALIDATION. 

RECENT ADVANCES I N  T H E  SEQUENCING OF T H E  H U M A N  GENOME HAVE 

PRECIPITATED THE NEED TO CHARACTERIZE THE PROMOTERS AND REGULA- 

TORY PROTEINS T H A T  CONTROL GENETIC ACTIVITY. GENEKA'SONGOING 

RESEARCH INTO FUNCTIONAL GENOMICS ALLOWS FOR FURTHER BREAK-

THROUGHS INTO THE CAUSES OF GENETIC DISORDERS AND GENE-BASED 

DISEASES. 

DISCOVERGENEKA'SNOVEL L I N E  OF PRODUCTS AND SERVICES A N D  REMAIN 

A T  T H E  FOREFRONT OF GENETIC, PROTEOMIC A N D  TRANSCRIPTOMIC 

RESEARCH. 





lsnY it time to 
move beyond 
spreadsheets.9 

Improve your technical graphing and analysis capabilities with Sigmaplot 
After all, isn't your time best spent performing research? You need to 
create compelling publication-quality graphs -without spending all 
day in front of a computer. Scientists like you designed SigmaPlot to 
perform technical graphing and analysis functions. SigmaPlot's award- 
winning interface and interactive wizard technology guide you, step- 
by-step, through graph creation and data analysis. 

Create your exact technical graph 
Select from over 80 2D and 3D scientific graph types to clearly present 
your research. Customize all graph attributes including axis breaks, 
error bars, symbols, colors, and fonts. Add multiple axes, equations, 
symbols, maps and other items to personalize your presentation. 

Analyze your data quickly and easily 
Fit a curve or plot a function and get a report of the results in seconds. 
Use the Regression Wizard to fit nearly any equation - including 
piecewise continuous, multifunctional, weighted and Boolean 
functions. Select up to 10  variables and 25 parameters. 

Maximize your productivity 
Automate repetitive tasks with SigmaPlot's easy-to-use macro 
language. Click on the VB-based macro recorder to record your steps 
and save your macros for later use. Automatically acquire your data by 
linking SigmaPlot to other applications. 

Over 100,000 research professionals have made SigmaPlot the 
technical graphing standard! 

"in my experience, [SigmaPlot] is the most complete, easiest 
to use, scientific plotting package on the market today. " 

Donald P. Gaver, Ill 
Associate Professor of Biomedical Engineering, Tulane University 

Download a FREE www.sigma plot.com 
trial copy today! 1.800.345.4740 

For distributors worldwide, visit 
ww~~~.spssscience.com/talk 

E ~ t r rt C;I(I/III\f o i  Ettrct  71riJirccJ 
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I W h y  w a s t e  

t i m e  w i t h  i t  

Fig 1 Fluorescent sequencing results of a 100 bp 
pUCl8 PCR fragment sequencea with a -20 Fwd 
primer using the DYEnamic ET Te'minator Cycle 
Sequencing Kit (Amersham Pharnacia Biotech) 
Data generated for USB by Cleveland Genomics 
(clevelandgenomics corn) a research service com- 
pany PCR clean-up performed with (a) ExoSAP-IT 
(b) a column designed for PCR clean-up Base 

miscalls in (b) are due to inherently low yields 

of short PCR products when usiqg columns 


Fig 2 Autoradiograms of a 20.7 kb Lambda 
PCR fragment sequenced with MBL202 Fwd 
primer using USB's Thermo Se~oenase  
Radiolabeled Terminator Cycle S~quencing Kit 
PCR clean-up performed with, (a) ExoSAP-I7 
(b) a column designed for PCR clean-LIP. 

Need an easy way to clean-LIP PCR+products, especially before sequencing? Without using a column 

or beads? And, without losirg product? USB has a solution. Just EXOSAP-IT""* using Exonuclease I 

to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one 

tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your 	 USB Corporation 

261 11 Miles Road 
PCR product and within 30 minutes, sequence with either fluorescent or radioactive reagents. 

Cleveland. OH 44128 

800.321.9322
To purchase outs~de the Unted States, please contact USB's authorized d~strbutor.Amersham Pharmaca Botech 

Please vislt our webste at www usbweb com for reglonal nformaton WWW usbweb.com 
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Chart the right course for your career. 


these coordinates... 
www.sciencecareers.org 

Finding your way to the right job is 
sometimes like sailing in uncharted waters. 
ScienceCareers can help you navigate through the 
myriad career options with its fast, searchable 
jobs database and other useful career information. 

ScienceCareers 
www.sciencecareers.org 


