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The face of the human genome. 
A scientific milestone of enor- 
mous proportions, the sequenc- 
ing of the human genome will 
impact al l  of us in diverse 
ways-from our views of our- 
selves as human beings t o  
new paradigms in medicine. 
This entire issue is devoted to 
the scientific announcement 
of the sequencing of the 
human genome, initial analyses 
of the genome and genomic 
data, as well as Viewpoints 
and News features discussing 
the implications of the results 
and paths for the future. 
[Image:Ann Elliott Cutting] 

Annotation of 
the Celera 
Human Genome 
Assembly (Fig. 1 
of Venter etal., 
included as a 
separate wall 
chart) 
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THISWEEKIN Science 
editedby BarbaraJasnyand PhilSzuromi 

A Tale of TWOSequences plans for the next 10 years for annotating the mouse 
genome and compiling data on mouse mutations. 

The publicationof the sequence of the human genome is 
the result of years of intense effort and debate within the 
scientific community.A special news section (p. 1177) de-

Insightsfrom Genomic Data 
scribes how we arrived at this momentous occasion, the The complete assembly of the entire human genome se-
debates that led to the publication of two separate se- quence by Venter et al confirms recent estimates that the 
quences, some of the key players, and what lies in store total number of human protein codinggenes might be less 
for the sequencing centers. A pullout timeline (p. 1195) than 30,000-only one-third more than the nematode 
hits the high points of the genome story so far. legans. Claverie (p. 1255) points out that 

such a low number of genes could drasti-

The Data Horizon cally modify our understandingof organ-
ism complexity and evolution, as well as 

Although the impact of two human genome sequences our current interpretation of transcrip-
will be enormous, it can be difficult to evaluate what is tome analyses. He suggests that there 

may be severe consequences for the 
long-term sustainability of the biomedical industry in the 

Nahon (p. 1293) analyze the structural 
rn of expression, and origin of two genes 

for the working biologist. that have emerged during primate evolution by a combina-
Filling in the blanks in the se- tion of retrotransposition of an RNA sequence, sequence 

quences and verifying the results mutations, and de novo creation of splice sites in adjoining 
will be aided by additional data sequences. These findings shed light on the first steps in 
sets, such as the radiation hybric the origins of new genes, and offer clues to the process by 
map of approximately 36,000 -.,. which humans and their close primate relatives diverged 
markers described by Olivier et al. - --qt * genetically from other mammals. 
(p. 1298). They examined the con- Cells are continuallyexposed to environmentaland endoge-
cordance and discordance between '. nous insults that damage DNA. Left unrepaired, this damage 
the human sequence derived by 

I 5 will eventually lead to genome instability, with devastatingVenter e t  al.  and the human consequences for both the cell and the organism.Wood et a1 
genome draft sequence derived by (p. 1284) have surveyed the human genome sequence and 
the publicly funded effort. This map 1 compiled a comprehensive list of genes that help the cell rec-
should help to identify missing segments in the draft ognize and repair DNA damage. Ongoing 
sequence from hard-to-clone regions of the genome. studies of how the products of these repair 

The massive quantities of data generated by genomic genes interact with one another promises to 
research provide challenges for bioinformatics,which seeks shed new light on fundamental cellular con-
to integrate computer science with applications derived trol mechanisms that go awry in cancer as 
from molecular biology. Roos (p. 1260) identifiestwo ma- well as in normalaging. 
jor challenges to the advancement of bioinformatics re- Comparison of the proteins coded in the 
search: How to use data released before publication, and human genome with those from the fruit 
how to define restrictions on community use of the data fly and worms (nematodes) confirms that, 
after it has been published. in the course of evolution, the process of 

Proteomics-the large-scale analysis of a cell's pro- programmedcelldeath, or apoptosis,has become more com-
teins--has already supplanted genomics as the focus of plex.Aravind et a1 (p. 1279) found that nematode cells func-
biological research, according to Fields (p. 1221). New tion with just one protein in the NACHT family of nucleoside 
technologies combined with traditional molecular strate- triphosphatases in their apoptotic arsenal. The human 
gies are revealing protein function, interactions, genome, however, shows no fewer than 18 proteins 
and modifications.Better technologies and closer that belong in this family and that are related to 
collaborations between scientific disciplines will fhankyou NAIM (neuronal apoptosis inhibitory protein), a 
be needed to mine, analyze, and compare pro- protein defective in spinal muscle atrophy. Oddly, 
teomics data. Specialappreciation homologs of proteins in the human apoptotic ma-

Questions of protein function and interac- goes to theentire chinery are found in some bacteria,suggestingthat 
tions, developmental and physiological path- Sciencestaff for their there has been relativelyrecent gene transfer. 
ways, and systems biology are the focus of the extraordinary efforts on Once gene sequences are determined,the next 
InternationalMouse MutagenesisConsortium (p. The HumanGenome issue. question is often to ask how these data relate to 
1251), who have proposed goals and outlined expression.Caron et a1 (p. 1289) describe the inte-
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gration of existing serial analysis of gene expression (SAGE) data, which show the level of 
messenger RNA expression, with the human gene map to reveal the pattern of genome-
wide expression.This transcriptome map, created from both normal and diseased tissue 
types, indicatesthat highly expressed genes tend to be clustered in specific chromosomal 
regions, or RIDGES.This organization is unlikethat of yeast and suggests that the human 
genome exhibitsa higherorder structure. 

The Sequence of the Human Genome 
The sequence of the human genome assembled byVenter et 
al. (p. 1304) was obtained by pursuinga "shotgun strategy" 
in which the genome was broken into a random set of frag-
ments of known sizes for sequencing. Computer algorithmic 
methods were then used to assemble the fragments into 
contiguous stretches that could be assigned to the correct 
locationwithin the genome. The article (with representations 
of Fig. 1 as a chart polybagged with the issue and on Science 
Online) contains the method and documentation of the quality of 

-

the reconstructedgenome as well as initial looks at the genes and their organization. 

Medicineand Genomics 
FromSNP mapsto individualdrugresponse profiling,the humangenome sequence should 
lead to improved diagnostic testing for disease-susceptibility genes and individually tai-
lored treatment regimensfor those who have already developed disease symptoms. Pelto-
nen and McKusick (p. 1224) dimss how the humangenome sequence and the completed 
genome sequences of other organisms will expand our understandingof human diseases, 
boththose caused by mutationsinasinglegene andthosewhere many genes and multiple 
factors are involved. 

Behavioralvariations among individuals, and behavioral disorders generally have a large 
and complex genetic component, accordingto studies with twins and adopted children. It 
has been difficult to identify genes, each of which may only contribute a small amount to 
the phenotype, in these complicated systems, but the availability of multiplecomplete hu-
mangenomesequenceswill now facilitatethe applicationof methodssuch as allelic associ-
ation. McGuffinet at (p. 1232)argue that agreater undelstandingof the biological bases of 
behavioraldisorderswill destigrnatizesuch diseases. 

One of the most difficult issues is determiningthe properbalancebetweenprivacy con-
cerns and fair use of genetic information.Although U.S. federal law does providesome pro-
tection against discrimination in health insurance, continued xrutiny is needed. Senators 
Jeffordsand Daschle(p. 1249)argue that policiesprotectingconfidentialityinemployment, 
research,andgenetictesting(particularly inthe reproductivesciences)should be developed 
and put into federal law. Eventually every country must decide what genetic information 
should be protected, who will have accessto it,and how itm y  be used. 

Metaphorsand Meanings 
The sequencing of the human genome affects how we think about ourselves. Paabo (p. 
1219) points out that comparisons between our genome and those of other mammals 
(particularly the great apes) will reveal how similar we are to the rest of life on Earth. 
And, the small differences betweenour genome and those of other animals will provide 
insights intowhat makes us uniquely human. 

Recentbookshavealready begunto chmnidethe impactofgenomesequencing,andthree 
have been reviewed in this issue. Kay has examined how the metaphorsof information, lan-
guage, and code influencedthe researchprogramand dairnsof molecular biology. In his book 
review, Lewontin(p. 1263) believesbiolq'its should not be dissuaded by her poststructuralist 
terminology because she effectively demonstrateswhy the metaphors can be misleading. 
Keller has used a sketch of the history of 20th-centurygeneticsto arguethat the "primacy of 
the gene" is now inaisis. Carnu'sreview (p. 1264)finds her conclusionsunconvincing,in part 
because they do not consider recent developments such as the growing success of genetic 
analysesof complextraits.The race for thegenome itselfprovidessome insightintothe human 
condition, and a bookby Daviestraces the effortsto sequence the humangenome from their 
beginnings inthe mid-1980s to the June2000 finish. Brenner's review (p. 1265)offershis own 
pepct'keonthesestories of the science, politics,andpeopledrawn intothe race. 
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TAP&pass'" R 
Expression-ready genes in only two PCR" steps 
- - - 	 . - .  . . . -

TAP Express" fragments are ready for in vitro or in vivo delivery ,, , order cum, ,,- and 3Loligosequences 

Multiple genes can be screened simultaneously I-Gene of Interest 
Emzm -

Super value in time and cost savings 	 5' custom O I ~ ~ O1 3' custom oligo 

PCR 
v

The TAP Express'" technology is based 	 TAP Pr imary  fragment 

on the principles of recombinant PCR, 	
Step 2 CombineTap Express'" kit components 

where two or more DNA fragments can 
TAP'^ Pr imary  fragment 

be joined together in a desired 17777717-
orientation.** Overlapping sequences Gene of lnterest 

and a proprietary mix of nucleotides TAP Express -Promoter TAP Express Termtnator -
allow the TAP ExpressT" system to 	 mimm EEYY 

TAP Express" 5' Primer TAP Express" 3' Primer make gene expression fast, easy, and PCR 1 

reliable. The TAP ExpressTM system 

eliminates cloning, transformations, TAP Express" -fragment 


and plasmid preps for a 70% savings in TAP Expressm fragment 	 TAP Express" Promoter Gene of lnterest TAP ExpressT"Terminator 

time and costs.Wrder today and Gene expressing green fluorescent 

Therapy Systems will send along a TAP protein in NIH 3T3 cells. Delivery 


Express'" T-shirt." 

Step 3 

7--> 

_-_-_.e


To Order: 888-428-0558 Transfect using provided Inject directly into 
Fax: 858-623-9494 GenePORTER" reagent animals for in vivo studies 

I 0  190 Telesis Court ,  San Diego, C A  92 12 I,U S A  for in vitro studies 

,, For more information and a list of distributors 

visit the Gene Therapy Systems web site @ 


* Thls product 1s optim~zed for use In the Polymerase Cham Reaction ("PCR") covered by patents owned by 

Hoffmann-LaRoche Inc. and F Hoffmann-LaRoche Ltd.("Roche"). No llcense under these patents to use the Rapid Gene Expression System 

PCR process 1s conveyed expressly or by ~mplication to the purchaser by the purchase of this product. 


** Patents pend~ng 
# See web slte 
#U Offer good while supplies last Circle NO.97 on Readers' Service Card 



I L i fe Sciences 

I Drug D~scovery 1 Research 1 Genet~cScreen~ng 

1 PerkinElmer Life Sciences and 
NEN working together? 

precisely. 
Measured Success 
PerkinElmer and NEN are a perfect 

h ~ g hthroughput screening and 
other areas Involved In target 
validation for drug dlscoxrery 
Optimized solutions through 
increased sales and technical 
support xvorldn lde 

Learn more about the new 
PerkinElmer Life Sciences. 
www.perkinelmer.com/lifesciences 

PerkinElmev'" 
life sciences. 

World Headquarters: Perk~nElmerLife Scences, 5 4 9  Albany Street Boston MA 021 18-2512 USA (800) 551 -21 21 
For country-specif~clocat~onsv ~ s ~ tour web slte 
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O G S 

3 0 , 0 0 0  G E N E S ?  

1 2 0 , 0 0 0  G E N E S ?  


W E  C O U N T  O N  P R O T E I N S .  


The completion of the Human 

Genome Sequence signals the 

beginning of a new era: we now 

have the foundations for building 

our understanding of life. 

At OGS we are dedicated to 

accelerating the pace of discovery 

of new and better drugs. We are 

applying Proteomics to unravel 

the mechanisms of disease and 

improve medical care. 

Find out more about us at: 

www.ogs.com 

OXFORD GLYCOSCIENCES IUKI  LTD THE F O R U M  8 6  M I L T O N  P A R K  A B I N G D O N  OXON OX14 LRY 
T +LLI011235 2 0 8 0 0 0  F tLL1011235 2 0 8 0 2 0  W W W W  OGS COM 
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lncyte GEMTMmicroarrays pack the 


Unbeaten sensitivity 

Unmatched reproducibility 

Unrivaled gene content 

> A V A I L A B L E  N O W .  

Visit incyte.com or call 1.800.430.0030 for a complete listing of GEMTMmicroarrays. 




inning punch 


Now every researcher can get the most sensitive, reproducible human, rat and mouse microarrays. 

Use them in your own lab or send us your samples for an unrivaled 5-15 day turnaround service. Only lncyte 

w w w . i n c y t e . c o m  
GEMTM microarrays give you more than 50,000 gene transcripts not 

available in the public domain and the power to detect up to 1part in 

100,000 with a differential sensitivity of 1.7-fold at 99%confidence. No one else even comes close. 

Plus, cDNA clones matched to every element extend your research to the next round. 

It's your experiment. Give yourself the upper hand. 

80o.430.0030 (u .s . )  +44 (01 1223 454 900 ( u .K . )  314.427.3222( In ternat iona l )  IncyteGenomics 
For Life. 
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a N e w  England Biolabs Inc. 32 Torer Road, Beverly M A  01915 USA 1-800-NEB-LABS Tel (9781 927.5054 Fax (978) 921.1350 ernall nfo@neb corn 

a N e w  England Biolabs Ltd., Canada Tel (800) 387-1095 (9051 672-3370 Fax (9051 672-3414 ernall, nfo@ca neb corn @ 


m N e w  England Biolabs GmbH, Germany Tel 0800/BlOLABS (0)69/305-23-140 Fax 0800/BlOLABX (01691305.23-149 ernal  ~nfo@de neb corn Inc. 

w N e w  England Biolabs (UK) Ltd. T e  (0800) 31 84 86 (01462) 420616 Fax 101462) 421057 ernall nfo@uk neb corn where science is the priority 


DISTRIBUTORS. Argentina (1 1) 4816-0820, Australia (071 5594.0293, Belgurn (080011 9815, Bra111 (0111 3666-3565, Ch~na 21-6495-1899, Czech Rep 0800 124683, Denmark (39) 56 20 00, Fnland (9 )  584-121. 

France (1) 34  60 24 24, Greece 1011 5226547, Hong Kong 2649-9988, India 15421 366473, Israel 1081 9366066, Italy 1021 381951, Japan (031 5820-9408. Korea 1021 556-0311, Mexico (51 678 1931. Netherlands 

(0331 495 00 94. New Zealand 0800 807809, Norway 23 17 60 00, Sngapore 4457927, S p a r  (931 401 01 73: Sweden (081 30 60 10, Swtrerland 1061) 486 80 80, Taiwan 1021 28802313. Venezuela 121 265-3386 
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Backgroundpjcture:computer-generatedmodel of DNA molecule 

Ready, Steady, Go! 

normal 
simple 
routine 

operation are identical, thus SteadySlope allows 
and precise transfer of experimental results to 
applications. 

MastercycleP gradient continues to set 
new standards in gradient PCR. 

SteadySlope Technology: uncompromised transfer 
of protocols from optimization to routine 
Triple Circuit Technology: highest precision of all 
gradient profiles guaranteed by an additional 
temperature control zone 

a Progress Upgrade: free download of new software 
from the internet as soon as it becomes available 

Mastercyclergradient with Gradient cycler with "dynamic" 
eppendorf Steadyslope heating and coolingtechnology: 
Technology: optimum tempe- changing temperature control 

rature control characteristics characteristics (different cooling 

during gradient mode rates) during gradient mode 

Application Hotline: 
Phone +49 180-366 6789 

e-mail: application-hotlineQeppendorf.com 

eppendorf 
In touch with life 

Eppendorf AG ,22331 Hamburg . Germany. Phone +49 40-53801-0 . Fax +49 40-53801-556 

e-mail: eppendorf@eppendorf.com. Internet: www.eppendorf.com 
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M E R G E N  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 

I Express Chip ll slides pre-spotted w i th  oligonucleotides, and reagents for  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 analysis software 
Customized services available 

High Quality. 
Off-chip oiigo synthesis for high coupling efficiency and optimized 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 minimal artifacts 

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

Get started today with ExpressChipTMDNA Microarrays from Mergen and d~scoveran endless array of 
possibilities. Visit us on the web a t  www.mergen-ltd.com, or call us tol l-free at  1-877-4MERGEN (463-7436). 
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Give your research kick the pants with ... 


Super hot library construction 

Extra hot sequencing 

Super extra hot bioinformatics 

For the fastest turnaround time and the highest quality possible, look no further than the world's leading 

sequencing service. Only lncyte Custom Sequencing'" offers a complete genomic solution that leverages 

Incyte's patent-pending library construction, seven years of 
w w w . i n c y t e . c o m  sequencing experience and the most powerful bioinformatics 

capability on earth. To date, our service has generated millions of reads from organisms ranging from 

humans to chickens, viruses to microbial pathogens, and rice to Arabidopsis. Nobody has a better 

understanding of DNA sequencing and its role in discovery. We perform the service, you own the data. 

For a free estimate, visit www.incyte.com/sequencing. 

800.430.0030 ( U  . s . )  +44 101 1223 454 900 ( u .K . )  l n ~ ' ~ t e ~ e n o m314.427.3222 ( l n te rna t i ana l )  ics 
For Life. 
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TRANSCRIPTIONFACTOR MICROARRAY SERVICE 

GENEKA BIOTECHNOLOGY,WORLD LEADER A I N  TRANSCRIPTION FACTORS, 

IS P ~ E A $ E D  TO OFFER A COMPLETE GENE-PROFILING-ARRAY SERVICE. 

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

EMSA, NORTHERN A N D  WESTERNARRAYS, OUR SCREENING TECHNOLOGIES 

ALLOW FOR A COMPREHENSIVE ANALYSIS  OF DEVELOPMENTS RELATING TO 

TRANSCRIPTION FACTORS, GENE REGULATION A N D  DRUG VALIDATION. 

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

PRECIPITATED THE NEED TO CHARACTERIZE THE PROMOTERS AND REGULA- 

TORY PROTElNS T H A T  CONTROL GENETIC ACTIVITY. GENEKA 'S  ONGOING 

RESEARCH INTO FUNCTIONAL CENOMICS ALLOWS FOR FURTHER BREAK-

THROUGHS INTO T H E  CAUSES OF GENETIC DISORDERS A N D  GENE-BASED 

DISEASES. 

DISCOVER GENEKA'SNOVEL L I N E  OF PRODUCTS AND SERVICES AND REMAIN 

AT  T H E  FOREFRONT O F  GENETIC, PROTEOMlC A N D  TRANSCRIPTOMIC 

RESEARCH. 



c a l l  t49 724 

bioanalyzer 






What does success look like 
 Expertise. Confidence. Consistent 

results. It's easy to see why leading 

laboratories look to  Affymetrix for 

proven microarray solutions. Based 

on a decade of innovation and 

experience, GeneChipm microarrays 

have set the standard for quality. 

Affymetrix spotted array systems wil 

Pin-and-RingTMarrayer technology 

provide choice and flexibility in 

experimental design. And all 

Affymetrix products are backed by 

a world-class support team that is 

committed to your success. 

See for yourself. Call today 

and discover why Affymetrix is the 

recognized microarray leader. 

Experience makes 

the difference. 

A F F Y M E T R I X ,  

3380 Central Expressway 

Santa Clara, CA 95051, USA 

1 888-DNA-CHIP (362-2447) 

+44 (0) 7000 785 803 

www.affymetrix.com 
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Affyrnetrix. GeneCh~p. Pin-and-Ring and the 

Affyrnetrix logo are trademarks used by Affyrnetrix. Inc 

O 2001 Affyrnetr~x. Inc. All rights resewed. 






Here's a toast 
to eve y o n e  a t  Celera Genomics 

and the Human Genome Project 
for publishing the human genome. 
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What's behind the genomic revolution? 




@lnfor~ax"High-Throughput Research" 

GenoMaxTM 
Enterpr ise B io in fo rmat i cs  System f o r  H i g h - T h r o u g h p u t  Research 

Vector NTI@Suite 
Desk top  So f tware  f o r  I n teg ra ted  Sequence Analysis a n d  Data  M a n a g e m e n t  

w w w . i n f o r m a x i n c . c o m  I 8 0 0 - 3 5 7 - 3 1 1 4  I 2 4 0 - 7 4 7 - 4 0 0 0  I 4 4  ( 0 )  1 8 6 5  7 8 4  5 8 0  
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ICN's Environmentally Safe LiquidSdntillation Cocktails 
Select the right cocktail for your application .Non-toxic Non-hazardous Non-flammable 

EPA Regulatrons,(ResourcesConsewatton 
3~ Countrng Effiaency, Unquenched a d  RecoveryAct, CFR Mle 40, Part 261 20 

% Water Hold~ngCapacrty 
I 

Raqlaest our c@.mpfeteTechnical Brochure ' 1  
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Instant Access 
Your key to scholarly literature 

- .  ., 
the valuable literature search tools found in 

@ @ 
FREE Trial 

IS1 eSourceTMand IS1 Webof Science . Just use Open the door to two-way access 
the new "Search ISI" tool to link, search and between scholarly literature and reference 
export references into Reference Manager with a management. Download a Free Trial of 
single click. That way you'll spend more time Reference Manager 9.5 today at 
researching and writing-and less time locating www.refman.com. 
and importing references. 

Reference ManagerBis the feature-rich YOU will find citing and formatting manuscripts is a 

In addition to using the new "Search ISI" feature, 

you can search PubMed and Internet libraries worldwide 

to create databases instantly. 

writer's tool that saves you time organizing and preparing 

references for publication of your research. Now 

Reference Manager 9.5 gives you the key for two-way 

IS1 RESEARCHSOFT 

'M 

THOMSON SCIENTIFIC 

simple matter of point-and-click. Furthermore, the 

Reference Manager network edition is ideal for support-

ing research teams. 

"It is highly recommended for anyone 
needing a powerful reference tool." 

-Science. June 16, 2000 

access between bibliogra~hicmanagement and 

Phone: 800-554-3049 510-559-8592 Fax: 510-559-8683 E-mail: info@refrnan.com Web: www.refrnan.com 
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Care for the masterpiece? 
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Genomic Res 
GENEFILTER@Microarrays 
Research Genetics offers a variety of DNA microarrays 
currently covering over 35,000 human genes, 15,000 rat 
genes, 5,000 mouse genes and every ORF in the yeast 
genome. GENEFILTERSmicroarrays are a nylon-based 
system which offers the opportunity to -carry out 
sophisticated, genome-wide gene expression experiments. 
Standard hybridization methods with 33Pand a phosphor 
imaging system produce data which can be analyzed ising 
PathwaysTM analysis software. GENEFILTERS are 
approximately 5cm x 7cm in size and each purchase 
inEludes a test membrane so that hybridization procedures I 

can be practiced before the actual experiment begins. Under careful handling conditions, 
GENEFILTERSmicroarrays can be probed up to five times. For a complete description of each of 
the GENEFILTERSmicroarrays, see our web site at http://www.resgen.com. 

@ GeneFilters is a U.S. registered trademark of Research Genetics, Inc. (Huntsville, AL). 

PathwaysTM3 Software 
Pathways 3 is a powerful software package for gene 
expression analysis. Pathways 3 provides rapid and high 
quality analysis of microarray data through the 
combination of multiple advanced analysis techniques 
which ultimately allow the user to unleash the potential for 
discovery which is presented through microarray data. The 
program incorporates the functionality of multiple software 
packages into a single comprehensive package for 
microarray analysis. Features of Pathways 3 include 
image and data analysis tools, clustering algorithms, 
multiple data visualization techniques, web browser 

interaction and data update services. Pathways 3 also has a number of "pluggable" features 
allowing its functionality to be extended. For example, it can be adapted to accept a wide variety 
of microarray types and formats through the programming of a pluggable interface. This 
programming can be done by Research Genetics or an outside vendor. For more details on this 
software, please see our website at http://www.resgen.com. 

TMPathways is a trademark of Research Genetics. 

Research Ge: 
an lnvitrogen Cornpan, 

Human, Mouse, Rat and Yeast GENEFILTERSOMicroarrays Pathways TM Gene Expression Analysis Software Sequence Verified 1.M.A.G.I 
Radiation Hybrid Mapping Panels VastArrayThfTissue Arrays Custom Library Screening Service ( 

BAC and YAC Libraries * Human, hgouse and Rat Tissue Specific cDNA Librari, 

USA and Canada 800-533-4363 Worldwide 256-533-4 



amic Resources 
i microarrays 
:s, 15,000 rat 

in the yeast 
nylon-based 

o carry out 
experiments. 

d a phosphor 
nalyzed using 
FILTERS are 
ach purchase 
In procedures 
g conditions, 
.on of each of 

:age for gene 
apid and high 
through the 
is techniques 
e potential for 
rray data. The 
ltiple software 
package for 
; 3 include 

algorithms, 
web browser 
able" features 
a wide variety 
nterface. This 
details on this 

Gene Expression Analysis Service 
Research Genetics performs gene expression analysis 
using the Affymetrix GeneChip platform, a powerful tool 
for monitoring gene expression. Researchers can obtain 
highly reproducible, high-quality differential expression 
results with high sensitivity for low copy-number 
transcripts. Resulting data will include electronic 
spreadsheets of the complete expression profiles for each 
sample, and a detailed report of all transcripts with 
significant changes of expression levels. Please contact us 
for details on discounts for academic customers. 

Custom Tissue Western Blots 
Utilizing today's most current protocols, Research Genetics 
offers a wide variety of tissues from human, ICR mouse, or 
Sprague-Dawley rat pre-blotted onto nitrocellulose or 
PVDF membranes. Every order is custom, enabling 
researchers to have maximum flexibility and avoiding 
potential degradation problems that can occur over time. 
With pre-made blots, you can choose the exact combination 
of tissues to be blotted, including multiple tissues from the 
same species or the same tissue from multiple species. 

MAPPAIRSOMicrosatellite Markers 
MAPPAIRSare polymorphic genetic markers based on 
simple sequence repeats. The markers have been used to 
construct whole genome genetic maps for many species of 
plants and animals. Subsequent maps and markers have 
proven useful in positional cloning projects, especially 
when combined with radiation hybrid maps. MAPPAIRS 
markers are available for over twenty species including 
over 10,000 for human, over 7,000 for mouse, and over 
8,000 for rat. 

@ MAPPAIRSis a U.S. registered trademark of Research Genetics, Inc. (Huntsville, AL). 

;ear& Genetics, 
an lnvitrogen Company 

is Software * Sequence Verified I.M.A.G.E. Consortium (LLNL) cDNA Clones * GeneStormB Expression-Ready Clones M A P P A I R S ~  Genetic Markers 
fs Custom Library Screening Service Custom Genetic Marker Development Custom BAC Library Production 
se and Rat Tissue Specific cDNA Libraries * Custom DNA Custom Peptides and Antibodies 

~ada800-533-4363 Worldwide 256-533-4363 FAX 256-536-9016 
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Human Genomic Resources 
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non-verified arrayed cDNA libraries we stock. Our online 
ction, cMiner, can be used to query our human and mouse offe 
will pmpare and send you purified PC 

tted, along with a glycerol stock of all the original clones if you so 
ose. MyArrayTM DNA is shipped lyophilized, or can be resuspended 

at a fixed volume in the buffer of your choice. The DNA can be used 
with a variety of c o ~ e r ~ i d ~ y  available microarray spotting robots to 

http:ttp://www.resgen.com
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S E E T H E F U T 

-tramM-
The future in studying transcription activation. 
Trans-AM combines high sensitivity with high throughput in assaying activation of transcription 

factors from mammalian tissue or cell extracts. 

Trans-AM N F K B uses an oligonucleotide containing an N F K B consensus site immobilized to a 

96-well plate at high densities*.The active form of N F K B contained in cell extracts specifically 

binds to this oligonucleotide.Trans-AM uses an ELISA format with colorimetric readout. 

Trans-AM allows accurate quantitation in matter of hours instead of days. Radioactive probes, 

endless gel exposure, troublesome cloning or inefficient cell transfection is no longer required 

to measure transcription factor activation. Inconsistencies due to variable reporter plasmid 

transfections are eliminated as is the need to construct stable cell lines carrying reporter genes. 

Trans-AM N F K B p50 and p65 assay kits are now available. 

Trans-AM API and Trans-AM CREB coming soon! 

* Technology covered by AAT filed patents and licensed exclusively to Active Motif. 

R C T I V E X 9 M O T I F 
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Applications in signaling 
pathway investigation: 
• Drug screening and/or potency 

• Inhibitor or activator protein study 

• Cytokine stimulatory effect 

• Protein structure/function study 

Advantages: 
• Procedure 10-fold more sensitive than 

gel shift 

•Yields result in less than 3.5 hrs 

• Allows quantitative study from cell or 
tissue extract 

• Compatible with high-throughput 
systems 

• Non radioactive assay, no cell 
transfection hassles 

Active Motif carries a line 
of antibodies to the NFKB 

pathway for further analysis. 

£ 
^ 
CO. 

Cell Biology Tools for Gene Discovery 

O r call: N o r t h Amer i ca Toll Free \ .877.222.9543 Direct 760.431.1263 • Europe Toll Free 00.800.222.95430 Direct 322.653.0001 • Japan Direct 03.5684.16 
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In 

24 hours, 


The average h ~ m a nheart will Leat 
about 100,000 times, 

A six-year old will laugh an 

average of 300 times, 

14,000 people will see 

The Mona Lisa, 

A dragonfly will live its entire life, 

you will receive 
SameDay 

3s from IDT! 

c ~ s t o mprimers via the web by I2:OOpm 
and your order will be shipped priority 

overv\ight and in your hands tomorrow morning. Plan to 

get your work started tomorrow instead of next  week. 

IM" 

INTEGRATED DNA 25 nmole scale, 15-30 bases, 

TECHNOLOGIES, INC. unmodified) maximum of 25 oligos 
per order, &ailable anywhere 

within the continental US. 
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THE FIRST STEP IN OUR "SPACE ODYSSEY" WAS W E  CWEA710N 
OF THE STATE-OF-THE-ART ONE C A G P  SYSTEM.. . 

AND NOW, WE LEAP INTO THE 20sT C%w(ntWWtTH SUPER MOUSE 750Y 

You asked for it and like water and animals.Desigmdwith 
our One Cage" System, mncwabk stainiess steel food and water 
Super Mouse 750" was attachments, the delivery system 
designed to incorporate laced at either end.of the cage. 

the same modular features into a cage water botrle and timesaving 
exclusively for mice. One Cwprovide Musage 

Our new Super Mouse 7W cage is ouncewater capacity. 
designed to do just that, while increasing the overall efficiency of The new Super Mouse 7W" cage represents &ch a bi-and 
housing laboratory mice. We've eliminated the wire bar lid. . new view of animal housing,we think you'll like what 
creating greater volume using the same space. The interior cage you see.The time and space savingsclearly 
height is increased to over 5-3/4 inches. C o m b i  with a floor 
area of over 75 square inches, the new inner space allows you to work 
house 5 adult mice weighmg over 25 grams each, exceeding the 
ILAR Guide*. 

When removing the MicmIsolator SP" Filter Top, you have 
immediate access to your animals, saving yow valuable time during 
animal maniwlations and cage changes. In addition. the clear o h - --.~ 

tab fbdwts. IN.. 742 Su- Ave.. P.O. Box 639.Seafwd.DE 1987;tic Modular bier Delivery S Y ~a ~ t w senim~ced*Irmryof i d ,  
28.rSmBm,SaB.0U19 + WU Y)2 . W W W , ~Prodwthc~mm 

- -
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Gene array analysis I S  a po~verful vviy t o  smutaneo~sly  analyze thousands 
o f  sequences; t!:e only b ~ g  drawback is  the expense o f  the arrays.The new 
ULTRArray-AdvantageTM System decreases your cost o f  membrane array analy- 
sls by ailovding e-ich membrane t o  be hybrd~zed I 0  o r  more times with no loss 
of s,gnal Ths 1;-novative Syster- cont,iins 2 identical hgh-dens~ty membrane 
arrays, p ~ s  ali the reagents necessary for probe synthesis, membrane hybridza- 
rion, washing a rd  stripp~ng All you supply I S  the FiNA samples. j'P-dATP for 
probe labeling and a phospi-oimager for anaiyss. 

2 Each ULTRArray is  spotled in du~l icate ~ t h  more than 8400 human sequences 
3- dra~vn from Incv7e Generics' proprietar\i c D N A  c'ones. Wore than 5.000 of 
f t l~ese cDNAs are annotated. leaving ~housands for gene discovery. The Human 
1 ULTWrray-Adv2r,tage Sysrem s a s'mpie way for any lab t o  afford The power 

o f  array analys~s 
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PRODUCT INFO 
IN  A B L I N K !  

For-an Instant iB11nk emat! r-egar-dtng 
ULTRArr-ay -Advantage Sysccn: irforn?acio:l 
contact us a t  ~blirikarray,~arnb~or?.cc.n? 

informat~onmay also be obraiiied by phc;,ii 
or- fax 

For a complete list of distributors 
visit htrp. ~ W W L ~ :arr:Sitir! c d p i l  



Drug Discovery / Research Clinical Screening 


V v V 


L i v e  C e l l  I m a g i n g  

Lights! Camera! Action! 
Real-time confocal imaging 
of live cells 

Lights The Wallac'" UltraVIEW' LC1 
(Live Cell Imager) provides high speed 
and sensitivity with excellent confocal 
resolution. A wide selection of lasers is 
available to satisfy a diverse range of single 
or multiple label applications including 
Fluorescent Protein imaging (GFP, CFP, 
and YFP) and other commonly used dyes 
such as FITC, Fluo3, Rhodamine, Texas 
Reda, CY3, and CY. 

Camera The Wallac UltraVIEW LC1 can be 
configured with one of 
three cooled digital CCD 
cameras. The system of 
choice is dependent on the 
application requirement for 
speed of image capture, 
sensitivity of detection, 
and pixel resolution. 

Action The UltraVIEW LC1 allows direct 
viewing and imaging of cellular events 
including protein trafficking, cell motility, 
cell division, ionic fluxes, and membrane 
potential changes in real time with acquisition 
speeds up to 360 fps. Multiwavelength 
excitation provides sequential image 
acquisition of multiple fluorescent probes. 
Minimized photobleaching and phototoxicity 
allow image c a ~ t u r e  over" 
extended periods of time. 

Check out the award- 
winning performance 
of the UltraVlEW LC1 +and get a view of life .. .
as ~t really 1s 

Nurlear transloutlon of REVHTV (fiiwd to C,lurocortlrold rrceptor-GFP) on Cor t l ro i t~ ron~5tln1alatlonI n  HrLn rellc ' 

Call 1 800-551-2121 
(USA) 

PerkinEimerT" 
life sciences. 

Worldwide Headquarters: Perk~nEmer L ~ f e  Sc~ences 549 Albany Street Boston MA 021 18-251 2 USA (800) 551 -21 21 

European Headquarters: PerknErner L ~ f e  Scences mperlastraat 8 B-1930 Zaventem Beglum +32 2 71 7 791 1 


Techncal Support n Europe perknemer europe@perknelmer corn 

n US and Rest of World techsuooort@oerk~nelmercom 
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Genalysis allstfjs comparisons $0 be made 

between whole gensnat?s or large geirsom*.: 

sequences on a PC based sysbern 

EnabBes t h e  erea"lio0 of Ilbraries far 

comparison, after each crsmparisorr has besn 

csmp!eted, use Genalysis ta further an:2lyme 
the resu!ts sing web k<:s.;d clatab;.as:-.s 

J Import data from a range of sources 
including all major public DNA data 
bases and private sources 

3 Allows insertions, deletion, repeats, 
invertions and SNPs as well as align 
ESTs onto whole genome sequences 

3 Produces graphical representations of 
the comparison results 

FREE downloadable trial availa 


Genetix Llrnlted 
Queensway, New Milton, Hampshire, BH25 SNN, UK 


Tel: +44 (0) 1273 704470 Fax: +44 (0) 1273 62621 3 

USA & Canada Tel: +1-800 384 9248 Fax: +.1:631 444 6626 CENETIX 
Email: sales@geneUxtco.uk 

Web: www.genetix.co.uk 


I 
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Picture: Model of a Taq DNA Polvmerase with a DNA strand, lmaae made with Molsoft-ICM. 

One Taq f i t s  all. 
Eppendorf" TripleMasterTMPCR*System 

This innovative PCR system gives researchers the 
flexibility to perform three different applications with one 
kit. The unique mixture of three enzymes-Taq DNA 
Polymerase, Polymerase Enhancing Factor, and 
Proofreading Enzyme--and two new buffers produces 
high quality results for Long Range PCR, High Fidelity 
PCR, and the amplification of complex templates. 

Long Range PCR: High product yield with fragment 
lengths of up to 40 kb and more 

High Fidelity PCR: The High Fidelity Buffer and 
unique enzyme mix ensure minimal error rates 

Complex Templates: TripleMaster offers outstanding 
amplification, even with troublesome secondary 
structures or high GC-content 

For more details, visit www.brinkmann.com. 

Amplification of 10-40 kb fragments from hDNA and 4.8-26 kb 
fragments from human DNA with TripleMaster PCR System 
using the special Tuning Buffer'". Double bands (gDNA)are 
caused by amplification of the two different alleles. 

Circle No. 95 on Readers' Service Card 
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Western Blotting 

ours theirs 

Supersignal" West Pieo Substrate ECL" Substrate 



For detailed technical information, v~s i tthe I_s I _ -. .-__ 

Pierce web site at www.suoers~ana/west.com. I The New S~perl ignal"West Fernto 
c "' 

To order, call 800-874-3733 or, outside the US. ,  

call 815-968-07 17 for the name of 

Perbio Branch Office or distributor. 

your local 0 * 
*IS 

erat 

x 

I Maximum Sens~tivi t lSubstrate 
The most sensitive chemiluminescent 
substrate for HRP detection available 

Lower Detection Limit 
Low-femtogram (10 ) 
Mid-zeptomole (10") 

Signal Duration 
8 hours 

Suggested Detection Method 
lmaglng equipment or f ~ l m  

Suggested Antibody 
Dilutions (from 

~ r h a r y115 000-

/ The Original SupsrSipnal" West Pico Chemiluminescent Substrate I/1 0o oOo 
C -- --- - --- Secondary 11100,000-

ilmm+innr 11500 000Twice as much signd for about 
half the price of the ECL'" System 

Lower Detection Li rnit 
Low-picogram (10") 
Mid-attomole (10 1 7 )  

Signal Duration 
6-8 hours 

Suggested Detection Method 
Film 

Suggested Antibody Dllullulla 
(from 1 mglml  stock) 

Primary: 111,000-115,000 
Secondary: 1120,000-11100 

Working Solution Stability 
24 hours at RT 

Stock Solution Stability 
1 year at RT 

Working Solution Stability 

1 year at 4°C or 
6 months at RT 

Blotting Cost Comparison between SuperSignal" and ECC" Products 

Membrane $5.00 $5.00 $4.00 $4.00 
(10 cm x 10 cm) 
TBS Wash Buffer (250 ml) $1.01 $1.01 $1.01 $1.01 
SuperBlock8 Blocking $5.70 $5.70 $5.70 $5.70 
Buffer (40 ml) 
Primary Antibody $2.40 $0.49 $24.50 $24.50 
(10 ml) 
Secondary Antibody $0.10 $0.02 $1.42 $1.42 
(10 ml) 
Substrate (10 ml) $2.50 $26.00 $5.30 $20.80 
Fllm (CL-XPosure'" Film $0.60 $0.60 $1.88 $1.88 
vs. Hyperf~lm'"F~lm) 
Total Blotting Cost $17.31 $38.82 $43.81 $59.31 

Antbodes  are used at the recommended startlng concentration 
Costs are based on 1999 U S 1st prces for an 8 cm x 10 cm mlnl gel fo l lowng the manufacturers lnstructlons 



r Western Blotting 

: 

--.I 
I 


SuperSignaP West Femto Substrate 1 

I 

I 


from even less sample with the super sensitivity of 

Supersignal" West Femto Substrate. 



Supersignal<'West Femto Maximum Sensitivity Substrate 
provides the ultimate sensitivity for Western blotting, 
allowing users to see protein bands that were never 
visualized before. 

FeaturesIBenefits: 

Sensitive - reach the lowest detection of proteins 
possible - low-femtogram detection limits, that's 
zeptomole-level detection 

Economical- stretch precious primary antibodies with 
up to 11100,000 dilutions and secondary antibodies 
to 11500,000 

Intense - releases the most intense signal generated 
by chemiluminescent systems, making it easy to 
capture an image on film or via an imager system 

Cost-efficient- not only is SuperSignal' West Femto 
Substrate more sensitive than the ECL PlusT"System, 
it is also more cost-efficient in the long-run. The table 
inside compares the total blotting cost from start to 
finish. It is important to note the difference in antibody 
and membrane cost when the substrates are used following 
the manufacturers' respective recommendations. 

Provides the most intense signal and 
greatest sensitivity attainable with a 
chemiluminescent substrate. 
The densltometrlc results of the experiment described below were graphed 
and lhnear regresslon was performed Two tlmes the standard devlatlon of 
the background was used to determine the LDL SuperSlgnal West Femto 
Chemllumlnescent Substrate detected down to 7 31 fg of blotlnylated-HRP 
(B-HRP) Repeated exposures were performed and the SuperS~gnal West 
Femto Chemllumlnescent Substrate slgnal lasted throughout the worklng 
day (8 hours) 

f g  B HRP 
Ser~aldllutlons of B-HRP were filtered through a n~trocellulosemembrane 
(10 pg serlally diluted by 3) uslng the Easy-Tlter ELIFA Unlt The membrane 
was washed wlth PBS and removed from the unlt SuperSlgnal West 
Femto Chemllumlnescent Substrate worklng solutlon was prepared and 
added to the membrane and the membrane was Incubated for 5 mlnutes 
TI]? ~~i i . . 'ora~i?:d s  r ~ i i c . ~f r~111rlie s..osrrar? ; , a m  11 a p asr c sneer 

1 1 : I I . I prorecror dnc e~poseu10 f 111for 1 11111~12 

Product # Description Pkg. Size 
34080 Supersignal West 500 ml 

Cliemiluminescent Substrate 
Includes Luminol /Enhancer 2 5 0  m l  

Stable Peroxlde Buffer 2 5 0  m l  

34095 SuoerSianal West 100 ml 
~ a x i m u hSensitivitv Substrate 
Includes ~ u m i n o l / ~ n h a n c e r  5 0  m l  

Stable Peroxide Bu f fe r  5 0  m l  

For more information, visit the Pierce web site at www.piercenet.com 
or call 800-874-3723. Outside the U.S., call 815-968-0747. 

a brand of 1-
PElslD clbB e l q ~ u mPerbo  Sc~enceN V (Formerly HyClone Europe) - T e  32 53 8 3  44 04 .Fax 32 53 83  76 38 . e u r o ~ n f o ~ p e r b ocorn PERBIO 

France: Perbo  Scence France .Tel 0 800 50 82  15  Fax 0 800 69 8 3  23 -euro~nfo@perblocorn 
Uni ted Kingdom: Perbo  Scence UK, Ltd (Formerly Pierce & Warrner [UK] Ltd) .Tel 44 382 525 .Fax 44 373 212 .uk n fo@perbo  corn 

Germany: Perb~oScence Deutschland GmbH .Te 49 228 9125650 -Fax 49 228 9125651 - d e  lnfcGperbio corn 

Perce C h e m ~ c aCompany 3747 N Meridian Road. PO Box 117.  Rockford. I l lnois 61105 Tel 800-874-3723 or 815-968-0747 Fax 815-968-7316 
Customer Service E-mall CS<Gpiercenet corn Tec i inca  Assistance E - m a  T A l p e r c e n e t  corn .Internet w w v ~percenet corn * 160049i 

0Perce Chemca Company 2000 Printed n the U S A a Perbo Scence Company 
CL~XPosure Easy-Tlter SuperBlock and SuperS~gnal are trademarks of Perce Chemca Company 

ECL ECL Plus" and Hibond are trademarks of Amersham Pharmaca Botecli 





Omni. 
wtth 
complete 
environment 
control 

DNA shearlng lntelltaent colony1 
devce  plaque p c k e r  
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1. 25K spots on 100 slides in 8.5 hrs-


fully unattended. 

2.~ O K +  soots oer slide. 

I I 


3.74-plate capacity 

1 - ~1 

5.Effortless samole tracking. 
u 


6.Flexible placeient of samples &controls. 
7.Random date access. 

8 Custom cieaning procedures. 

9. Random sample access. 
10. Plate lid removallreolacement. 

f 1. k2.5 micron accura& 

12.Blotting capability 
13.Humiditv control1HEPA filter, 
14.Multiple 'pin typeslbrands. 

15.20+oin confirmrations. 
u 


16.~asv:to-use GUI interface. 
17.Miti-level user access. 
18.State-of-the-art engineering. u LJ 

19.2-year warranty. 
20.Available now. 

Dependable microarrayers were hard to find. Until now. 
The OmniGrid microarrayer combines industrial-strength 

components and elegant design to deliver quality samples fast. 
And do it day-in-and-day-out. 

Just set up the easy-to-use software with your custom protocols, 
insert 96- or 384-well plates with desired substrate, start it up and walk away. 

So choose the OmniGrid microarrayer for the long haul. 
Call 1-877-855-GENE (4363) or visit www.genemachines.com today. 

R e v h p "  OmniGrid" 

~ders' Service Card 
Hl.GrO Hydroshear Mantis i'tormerly known as Gel.2.Wel) OmnlGrId PolyPlex Revprep and Work Less Do More are trademarks of Genomlc 
or use may be covered by patents or other ntellectual propew rlghtr held by others ~ncenain countries GeneMachiner does not encourage or suppon 
101 teChnOlOQytor whlch the end user has a cense under proprletaiy rlghti 01 thrd panler or  lor technolo~y tor which a hcense r not requlred 



netic plate washers and an integrated gripper tool 

CCS From 4 to 16 process module configurations to suit your 
laboratory's reeds 

Packard For additional information -call, write, or visit our web site 
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FASTTMSlides MicroHybridization Kit. 

The NEW FAST Slides MicroHybridizationKit from S&S contains all of the All of these features are combined with detailed protocols for well 
components needed to detect microarrays quickly and simply. established hybridization techniques that produce glorious results slide 

after slide. 
Kit contains enough material to perform 20 microarrays 
Buffers specifically designed for the FAST Slides and optimized For more informationvisit our website at www.arraying.com or call 

for fluorescent detection our Arraying Specialists: 

Convenient, single-use hybridization chambers for best United States & Canada: 1-800-245-4024,South America: 1-603-352-3810 
hybridization results 

Gennanj: 0800-245-4024 (Free Call), Europe & Asia: +49-5561-791-575
The most consistent gridding surface 
More bound target producesthe highest signal intensity 

FAST Slides produced in collaboration with Grace Bio Labs, Bend, OR. 

Circle No. 48 on Readers' Service Card 
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Headquarters: Schleicher & Schuell GmbH P.O. Box 4, D-37582 Dassel Germany Tel +49-5561-791-575 Fax +49-5561-791-533 IifescienceQs-und-s.de 
USA Headquarters: Schleicher & Schuell Inc. 10 Optical Avenue Keene, N.H. 03431 USA Tel (603) 352-3810 Fax (603) 357-7700 techse~Qs-and-s.com 



- - -- 

. - -. -
Takara s Intel l iGene - D N A  Microarray Series are  l icensed by Affymetr~x' 

Korea DISTRIBUTORS
BiOIL'IEDICALS BOHAN (TaKaRa-Korea) Blomedlcal Inc 

Phone (02) 577 2002 
Fax (02) 577 3691 U S A  and the Ametlsas, Europe Tazwan

Ja TAKARA SHUZO CO.,LTD. ,,,, PanVera Corooratlon BloWhlttaker Eurooe Chenq ChlnTradlnq CO .~ t d  
Phone ,800 791 1400 Austria : 0800 201 538 ~ h o n i1886 2 233: 31 11 B i o m e d i c a l  Group TaKaRa Biotechnology (Dalian) Co., Ltd. 

Seta 3-4-1 Otsu. Shga 520-2193, Japan Phone -(04") 763-2792 Fax 608 233 3007 Belgium : 132 87 321 611 Fax 1886 2 2382 2197 

Phone +81 77 543-7247 
Fax . (041 1) 761 -9946 E-mail lnfoOpanvera com France : 0800 91 1 981 Cold Spring Biotechnology Co,, Ltd, 

Fax 181 77 543-9254 
Europe USA Germany' 0800 182 5287 Phone 1886 2 2695 9990 
TaKaRa Biomedical Europe S.A. Fisher Scientific Netherlands : 0800 022 4525 Fax +886 2695 9963 

E-mall blo-sm@takara co.jp Phone -33 1 4 1  472370 Phone 800 766 7000 Shtreriand ,0800 838 620 
Homeaage http www takara com Fax 133 1 41 47 23 71 I Fax 800 926 1166 UC 144 118 979 5234 
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Curiosity is in man's nature. But mere knowledge is not enough. For us at MWG 

biotechnology is the practical search for a better and healthier life. Genomic Discovery is our 

commitment to provide you with complete solutions from genome to gene function. Let our 

expertise help you face everyday's challenges in the genomics field. Contact us and let's discuss 

your next project. www.mwg-biotech.com 

meeting life's challenges 
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CONGRATULATIONS TO THE 
2001 AWARD W I N N E R S  

M E R C K A A A S 

- *< -+? 
"'lr Undergraduate Science Research 

CALIFORNIA STATE UNIVERSITY, SACRAMENTO 

HOBART AND WILLIAM SMITH COLLEGES 

HOPE COLLEGE 

OAKLANDUNIVERSITY 

PACIFIC LUTHERAN UNIVERSITY 

SAINT JOHN'S UNIVERSITY 

ST. LAWRENCE UNIVERSITY 

ST. OLAF COLLEGE 

STATE UNIVERSITY OF NEW YORK, COLLEGE AT FREDONIA 

UNIVERSITY OF TENNESSEE AT CHATTANOOGA 

UNIVERSITY OF WISCONSIN-SUPERIOR 

WASHINGTON COLLEGE 

WESTMINSTER COLLEGE 

WITTENBERG UNIVERSITY 

THE PROGRAM 

The MerckJAAAS Undergraduate Science Research Program (USRP) is a national competitive awards program available i n  all 
50 states, the District of Columbia, and Puerto Rico. Up to  15 new awards are made annually i n  the period 2000 through 
2009. Each award provides $20,000 per year for up to  three years. The awards are intended for joint use by the biology and 
chemistry departments a t  each award recipient institution. The purpose of the USRP is to  promote interdisciplinary research 
experience for undergraduate students i n  chemistry and biology. Send questions and requests for additional information to: 
Merck@AAAS.org. 

t'" 6 R X *a w-Plm- --wPU-di*a "I7-aIYmXV*LpUI*w- -%'sbx * idBas-w*W 49 L+mwn"^;R;i^-li.* i"* - . I* 4 "lh l i - i *  ,a4 - "1 na=*Ls l* a ***,a r ** 

The Program is funded by The Merck Company Foundation, a US-based, private, charitable
MERCK foundation established i n  1957 by Merck & CO., Inc., and administered by the American 

Association for the Advancement of Science, the world's largest federation of scientificblA m S  and engineering societies. 



~ p t i t i ~ e l l ~is a new concept h.i high performance cell culture 

accommodates the full range of cell cuiture activities from cell growth 
and magnetic cell separation to transfeetion, cloning, and dnlg 
discover): in a device with the footprint of a standard microtiter plate. 
Opticell can also be used for the production of monoclonal antibodies, 
c~~olunes.and other secreted molc-cules. 

(;n)wth surface area to volumc ratio - 100cm2per 10 nd media volume 

Hidl cfficicsnc):lo\vcosrmagnetic cell scpmtion 

(.:loscdcell cn\-in)nmcntwith self-sellingports 

Accommodatescontinuous media perfcrsion and rrcos.rq 

1.isualaccess to li\,ingcellsand processes \vith an!. kind ol'niicroscope and 
st;~ndasdor $peci:~lizecloptics 

( :ell pron,th s~1rt:icc.is sccrion:ihlc into nlillt iplc san~plcsfor :~ss;~!s. stains 

Ore\\ rh ~uri';rcc.scctioris ;u'c \i1ilCil)lcfos.rE?l .mcl 5E11 

I)r.\i~nctltor I.~hor-.rrol?;111tl il~tlr~\tl-i:ll:~i~ro~ii;~tion 

l)r.~~~~.itic..~ll)rcxl~~~.i.\sp:~i.t-rc(~iiirt.l~~ctit\- .I 5 \.~rl)ic.l't lot i~~i.~~l).i torC.:IIIliold 
1 0  \q~~.irctecl , ) I  yro\\ 111\ilrt.ic.c. I~C:I( \ ) O O  ( )pti('cll\~ 

1 i 1 1 1 . t  1~1c.tI11  ~r; I I I ~ (j~ii.~[c.tl\ . i ~ i i l ~ l c .I ~..~c.I~ilic 



GCG's SeqStoreB connects all the pieces of your genomics data puzzle 

with an enterprise-wide data management and mining solution, 

harnessing the full potential of your research. 

Centralize and maintain your genomics data with an Oraclea-based 

data warehouse. 

Mine, analyze, and annotate sequences with the Wisconsin Package's 

comprehensive suite of programs. 

Automate, schedule, and track your analyses. 

Choose only the SeqStore modules you need for ultimate flexibility. 

Q U A L I T Y  T O O L S .  

B A C K E DB Y  S C I E N T I F I C  E X P E R T I S E  A N D  A L E G A C Y  O F  C O M M I T M E N T .  

North America 

+44 1865 784600 800.876.9994 

www.gcg.com/seqstore2 www.oxmol.co.uk www.gcg.com 

Wsconsn Package IS  a trademark of Genetics Computer Group 

C~rcleNo 96 on Readers'Service Card 









Cell l ines & Hybridomas Reagents & Kits Recombinant DNA Vectors & Hosts 
Molecular Clones & Libraries Algae e( P v o r o z ~ a  Bacteria & Bacteriophages 
Yeast & Fungi Viruses & Viral Antisera Patent Depository Mycoplasma Detection 

Working withJOU 
to understa d 

and meet your  specific 
co rg  

Your 

urce 
10801 University Blvd. Manassas,VA 20110 

Phone: 800-638-6597 or 703-365-2700 Fax: 703-365-2750 E-mall: news@atcc.org 
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They say the  universe i s  expanding.  
Wouldn't  it be nice i f  your port fo l io  k e p t  pace? 

Unlike the universe, a steady growth in your finances won't just happen of its own 

accord. You need to take matters ~ n t oyour own hands. 

We can help. TIAA-CREF has been helping people in education and research reach 

their financial goals for over 80 years And now, through our group of companies, we 

can help everyone. Whether you're looking for mutual funds, annuit~es,trust services, 

or insurance (to name just a few), you can join the m~llionsof people who already 

benefit from our long-standing commitment to strong performance, low expenses 

and outstanding customer service. 

If you'd like to  expand your horizons, call us at 

Ensuring the future forwi those who shape it:" 

Circle No. 2 on Readers' Service Card 

I 
1 8 0 0  8 4 2 - 1 9 2 4  d e p t :  M I l l  I www. t iaa-cre f .org  

I 

For more complete lnformaton on our securltles products, call 1 800 842-1924 for prospectuses. Read them carefully before you Invest TAA-CREF Indvldua and 
lnstltutlonal Services, Inc and Teachers Personal InvestorsServces, Inc, dstrbute securtles products Teachers lnsurance and Annuty Assocatlon (TIAA), New York, NY and 
TIAA-CREF L~felnsurance Co , New York, NY Issue Insurance and annu!tles. TIAA-CREF Trust Company, FSB provdes trust servces Investment products are not FDIC 
insured, may lose value and are not bank guaranteed. O 2001 Teachers lnsurance and Annuty Assoc~atlon-College Retirement Equtes Fund, New York, NY 01/02 



&Development because they provde all the nformator  you need ava~lable on BoMedNet, at www.bmn.com, the eadng onlne 

In genetics, at precisely the level that you want And, accordng to the resource for f e  sclence researchers 

most recent flgures from the Institute for Sc~entlflc Information, th~s W ~ t h  coverage t h s  complete t's no wonder we re growlng hosted online by 
91oMedNeibmn :om 

has made them consistently among the most c~ted of all genetcs In popularity For subscr~ptlons or for more nformat~on, phone 

journals Current Opinion in Genetics & Development gves +44 (0) 1444 475650 or e-ma11 ct.subs9qss-uk.com 
Circle No. 49 on Readers' Service Card 

http:www.bmn.com


Have you been looking for a microscope wi th  a 
comprehensive environmental incubation chamber 

and temperature control? Do you need to  use multi-well 
plates for a simultaneous monitoring of  multiple or 
single experimental variables? 

Zeiss has a high-throughput Cell Observer System 

that  wi l l  do just what you need. Now you can scan 
mult i-wel l  plates under ful l  environmental control 
and create time-lapse sequences to  trace direct lineage 

of  single cell expressing a gene of  interest. You can 

monitor accumulated cell deaths fol lowing various 
experimental treatments. 

A Zeiss Vision software fully supports all computer 

and microscope functions as well  as digital cameras 
including epi-fluorescence and data acquisition of 

single or multiple populations in mult i-wel l  plates. 

See for yourself. 

For an immediate demonstration, 
call 800-233-2343. 

Carl Zeiss, Inc. 
Microscopy & Imaging Systems 

micro@zeiss.com 
www.zeiss.com/micro 

Circle No.16 on Readers' Service Card 

o n  of laser drlve and measured 

roscopy system IS easy to use relable and accurate 

High spectral resolution with narrow linewidth tunability 

from 189 nm - 1036 nm 

Flexible eight-channel data acquisition 

Easy access to the UV w ~ t hsecond harmonic generation, 

third harmonic generation and sum frequency mix~ng 

Integrated Nd:YAG pump source available 

more itormatlon 

Driving the Pulse of UV Technology 

1-800 Exc~mer19541486-7500 Germany 49 (01551 69380 Japan 81 (0145 

FAX 49 10!551 68691 FAX 81 (0)45 

emal l  marketlngusa@lambdaphyslkcorn . wwwlarnbdaphys~kcom 

i r  .i' ,;!F 3' c m * 
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A Thin Cosmic Rain 
Particles from Outer Space 

"[A Thin Cosmic Rain] w ~ l l  appeal t o  science 
buffs interested In cosmology, particle physics, 
archeology, even nuclear med~cine. It should 
establish Itself as a standard work in the field of 
cosmic rad~at~on." 
-Publishers Weekly 
$29 95, L20.50 cloth 

Cosmic Evolution 
The Rise of Complexity in Nature 

Chalsson addresses some of the most basic 
Issues we can contemplate: the origin of matter 
and the ongln o f  life, and the ways matter, ~ f e ,  
and radiaion interact and change with time. 
$2795. L19.50 cloth 

Time and Chance 

Th~s book 1s an attempt t o  get t o  the bottom 
o f  an acute and perennial tenslon between 
our best sc~ent~fic p~ctures o f  the fundamental 
phys~cal structure o f  the world and our every- 
day emp~rlcal experience of ~tThe trouble 1s 
that ~tI S  a consequence o f  almost every one 
o f  those fundamental sclentlfic pictures-but 
radically at odds wlth our common sense- 
that whatever can happen can just as naturally 

1 happen backwards 
1 $29 95 L20 50 cloth 

New England Forests 

through Time 

Insights from the Harvard Forest Dioramas 
DAVID R. FOSTER AND 

lture 

c Garden, Current Books 

The Century of the Gene 

Evelyn Fox Keler prov~des a powerful, profound 
analysis of the achievements of genetics and m o -  
ecuiar biology In the twentieth century, the cen- 
tury of the gene. No t  just a chron~cle o f  biology's 
progress from gene t o  genome In one hundred 
yean, The Century of the Gene also calls our 
attention t o  the surprising ways these advances 
challenge the famil~ar picture of the gene most o f  
us st111 entertain. 
$22.95, L15.95 cloth 

The Dilemmas of an 
Upright Man 
Max Planck and the Fortunes of German Science 
With a New Afterword 

WINNER OF THE HISTORY OF SCIENCE 
SOCIFWS WATSON DAVIS PRIZE FOR THE 
PUBLIC UNDERSTANDING OF SCIENCE 
In this moving and eloquent portrait, john 
He~lbron descnbes how the founder of quantum 
theory rose t o  the p~nnacle of German science. 
$6 .95  LI 1 .SO paper 

Einstein, History, and 
Other Passions 
The Rebellion against Science at the End 
of the Twentieth Century 

Holton shows how the best sclence depends 
on great Intuitive leaps of (magination, and how 
science is Indeed the creative expression ofthe 
traditions of Western civilization. 
$18.95. L12.95 paper 

Ra bi 
Scientist and Citizen 

This is a welcome reissue of Rigden's stellar 
biography of 1. 1 .  Rabi, one the most influential 
physicists of the twentieth century. 
$19.95, L 13.95 paper 
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Promiscuity 
An Evolutionarv H~stow of 
Sperm competition . 

"[B~rkhead] sets out evolution~sts' arguments 
about sperm competit~on and sexual select~on, 
and shows how thelr hypotheses have been test- 
ed. He also offers a fanastic array of biological 
believe-it-or-nots. [His] work is solid and intngu- 
Ing.. .no one who cares for biology should miss it" 
-Publishen Weekly 
$2495. L16 95 cloth 

Songs, Roars, and Rituals 
Communication in Birds, Mammals, 
and Other Animals 
LESLEY J. ROGERS AND 

"A well-wntten survey of what 1s known about 
communication in animals.. .As a pnmer to an 
exciting field of animal behav~or, this eminently 
readable account succeeds In thoroughly engag- 
Ing the reader." 
-Nancy Bent, Booklist 
$29 95, L20.50 cloth 

Sparks of Life 
Darwinism and the Victorian Debates 
over Spontaneous Generation 

"Wlth lmpresslve scholanhlp, Strick examines.. . 
the orig~n of llfe controversies in scientific philos-
ophy.. .The result of prodigious research.Sparks 
ofiife is highly recommended." 
-H, James Birx, Libroryjoumol 
$45.00, £30.95 cloth 

A Cursin 
The Histories o BTourette Syndrome 

Brain? 

Tourette syndrome through three distinct stones: 
the claims of medical knowledge, the experiences 
of patients, and the force of cuttural assumptions. 
$16.95, L I 1 50 paper 



MILLIPORE 


pure improvement 

Introducing MontageTM Genomics Kits. 

No binding. N o  eluting. N o  kidding. 

New Montage PCR Cleanup and Plasmid Miniprep Kits deliver the 

high reproducibiity and high recovery you're looking for -only faster. 

Our membrane-based, automation-friendly protocols save you steps, and 

time, with every sample. N o  centrifugation, no precipitation, and no solvents. 

You'll save money, too, with a significant price advantage compared 

to bind-wash-elute kits. How much faster and easier are Montage 

protocols than what you're using now? It won't cost a thing to find out. 

Visit www.mi~~ipore.com/montageor call us 

at 1-800-MILLIPOREto for a free trial 

kit. In Europe, fax +33 .3 .88 .38 .91.95;in Japan, 

Simply load, filter and recover. 
Montage makes it quick and easy 
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