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GS Assembler. Example of the GS Assembler Alignment
Results window showing the result of a successful
assembly. The screen displays multiple alignment of reads
within contigs with reference to the consensus sequence. 

One Genome – One Scaffold 
Whole Genome De Novo Sequencing

For life science research only. Not for use in diagnostic procedures.  
454, 454 LIFE SCIENCES, and 454 SEQUENCING are trademarks of Roche.  
Other brands or product names are trademarks of their respective holders. 
© 2009 Roche Diagnostics. All rights reserved.  

Whole Genome Sequencing with the GS FLX System can be used for
de novo assembly and assembly against a reference sequence with the
GS Assembler or GS Reference Mapper (“Newbler”).  

Perform Shotgun Sequencing of Whole Genomes and BAC Pools 
■ Average sequencing read length is 400 to 500 base pairs.  
■ Longer sequencing reads means less coverage is needed.  

Generate Automated Assemblies of Genomes up to 750 Mb   
■ A combination of shotgun and paired-end sequencing reads

generates the best assembly. 
■ Assemblies can be generated in 15 minutes for microbial genomes,

in less than 24 hours for larger genomes.

Visit www.454.com for more information on these and many other
sequencing applications. 







Moving science forward

Thermo Scientifi c Dharmacon Accell  siRNA provides a breakthrough 

in siRNA delivery. It is specially modifi ed for delivery without a 

separate transfection reagent, and has demonstrated excellent 

results for gene silencing in numerous diffi  cult-to-transfect cell types. 

RNAi is no longer constrained by conventional delivery methods that 

rely on lipid-based reagents, viruses, or instrumentation. 

•   Eff ective, specifi c silencing from the RNAi experts

•   Free from toxic delivery eff ects for pure silencing results

•   Proven results in stem, neuronal, and suspension cell types

Visit us at upcoming conferences:
We will be exhibiting at RNAI World Congress in booth #4

or find us in Las Vegas for TIDES at booth #300.
  

www.thermo.com/accell

Dharmacon AccellTM siRNA delivers 
target knockdown to any cell type
Thirteen diffi  cult-to-transfect cell lines were treated 
with Accell Cyclophilin B siRNA in delivery media and 
assayed for mRNA levels and cell viability after 72 
hours. Eff ective silencing and low cytotoxicity was 
achieved without delivery optimization.
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RNAi in diffi  cult-to-transfect cells is no longer uncharted territory.



Hassling with
different gels for
DNA and RNA?
You need E-Gel® EX precast agarose gels
Separate DNA or RNA with one easy-to-use, precast gel system. Quickly access specific bands or retrieve your gel with our 

easy-to-open cassette design. Experience complete band separation in just 10 minutes, and get 5 times greater sensitivity 

than ethidium bromide. E-Gel® EX gels offer the flexibility, speed, and sensitivity you need to put answers in your hands 

sooner. Get the best from agarose gel electrophoresis—visit www.invitrogen.com/egelex and discover E-Gel® EX.

© 2009 Life Technologies Corporation. All rights reserved. Trademarks of Life Technologies Corporation and its affiliated companies: E-Gel®, Invitrogen™. All other trademarks are the sole property of their respective owners.



Revolutionize life

USB HotStart-IT —
amplify only what you want.
Affymetrix is proud to offer premium USB® HotStart-IT® qPCR reagents.

And for a limited time, get a special discount of 50% off select products.

Increase the sensitivity, consistency, and specificity of your real-time PCR

and get the same exceptional service you expect from USB.

To get 50% off
or to learn more about USB HotStart-IT qPCR reagents,

call 800-321-9322 or visit www.usbweb.com/qPCRreagents

In Europe: +49(0) 7633 933400 or visit www.usbweb.de/qPCRreagents

Refer to promo code 29H-1300 to take advantage of this offer.
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InfInIte PossIbIlItIes

Cellular Imaging & Analysis
neb introduces snAP-tagtM and ClIP-tagtM protein labeling systems. these innovative technologies provide simplicity and

extraordinary versatility to the imaging of mammalian proteins in vivo, and to protein capture experiments in vitro. the creation of a

single genetic construct generates a fusion protein which, when covalently attached to a variety of fluorophores, biotin, or beads

provides a powerful tool for studying the role of proteins in living and fixed cells.

www.neb.com

Advantages:

Versatile - Compatible systems enable

dual labeling

Flexible - Multiple fluorophores allow

for choice & flexibility

Innovative - A range of applications

is possible with a single construct

Live COS-7 cells transiently transfected with pSNAPm-Tubulinb. Cells
were labeled with SNAP-Cell TMR-Star (green pseudocolor) for 30 minutes
and counterstained with Hoechst 33342 (blue) for nuclei.

SNAP-tag Technology: SNAP-tag (gold) fused to the
protein of interest (blue) self labels releasing guanine.

ClonIng & MAppIng DnA AMplIfICAtIon
& pCR RnA AnAlysIs pRoteIn expRessIon

& AnAlysIs
Gene expressIon

& CellulAr AnAlysIs

X

X

S-

S

Protein of Interest

Benzylguanine

SNAP-tag

Labeled SNAP-tag
Fusion Protein

Label

Guanine



ADVERTISEMENT FEATURE

The ExactSTART™ Platform for Transcript Discovery and Profiling: A Process for Tagging
Any RNA Species in Less Than 1 Day without Gel Purification
Introduction
The ExactSTART™ Platform* technology enables the user to
selectively “tag” the exact 5′ nucleotide of any RNA species—such
as mRNA, uncapped primary transcripts, miRNA and other small
noncoding RNA—in a total RNA preparation. The tagged RNAs
are converted to 5′- and 3′-end-tagged, double-stranded cDNA in
less than 1 day, using a simple process that does not require gel
purification.

• Discover and profile both coding and noncoding transcripts.
• Prepare template for a variety of applications, such as next-gen

sequencing (RNA-seq), cloned libraries, RT-PCR, RACE, etc.
• Accurately map sites of transcription initiation and polyadenylation.
• Preserve the transcript’s directional information.

Methods Overview
A general overview of the ExactSTART transcript tagging and
amplification process is shown (Fig. 1) and summarized as follows:

1. Treat a total RNA or size-selected RNA sample with a discrete set
of RNA modifying enzymes (Table 1) to generate substrates for
tagging.

2. Ligate a tagging sequence specific for the downstream application
to the exact 5′ nucleotide of the desired RNA.

3. Reverse-transcribe the tagged RNA into cDNA that is now tagged
at both ends.

Current ExactSTART™ Kits
• ExactSTART™ End-Tagged Double-Strand cDNA Synthesis Kit

for Small RNA
• ExactSTART™ Small RNA Cloning Kit
• ExactSTART™ Eukaryotic mRNA 5′ & 3′-RACE Kit
• ExactSTART™ Full-Length cDNA Library Cloning Kit

We invite you to visit www.EpiBio.com/exactstart/ to learn more
about the ExactSTART Platform of products.
*Covered by issued and/or pending patents; see www.EpiBio.com/legal.

Advertiser retains sole responsibility for content.

www.EpiBio.com 800-284-8474

Figure 1. Overview of the ExactSTART™ transcript discovery and analysis
process. The actual RNA modifying enzymes used (Table 1) and their order of
use is dictated by the RNA species that you wish to tag. The tagging sequence
included in the RNA Acceptor Oligo and the cDNA Primer is dependent on the
intended downstream application.

5’-oligo-tagged RNAAAAA

5’- & 3’-tagged cDNAT T T T

Total RNA preparation
5’ (pp)p

AAAA5’ m7Gppp

Modify RNA 5’ & 3’ Ends

5’-monophosphorylated RNAAAAA5’ p

5’Tag the RNAs of Interest RNA Acceptor Oligo
with functional sequence

RNA Ligase
+

3’

Synthesize First-Strand cDNA cDNA Primer with
functional sequence

Reverse Transcriptase
+

5’

5’

T T T T

Convert to ds cDNA and
Amplify If Needed

RACE MicroarrayRT-PCR Cloned
Library

Sequencing

RNA Modifying Enzymes

Table 1. The ExactSTART™ Platform of transcriptome discovery and profiling tools uses
a select group of RNA modifying enzymes with strict enzymatic specificity. Shaded
enzymes are unique to EPICENTRE.

RNA Modifying
Enzyme RNA Substrate(s) End-Product Comments

RNA 5′
Polyphosphatase* 5′ pppN—— 3′ ➞ 5′ pN—— 3′

Removes γ, β
phosphates

from RNA with
5′-triphosphorylated

end.

Tobacco Acid
Pyrophosphatase
(TAP)

5′ m7GpppN—— 3′ ➞ 5′ pN—— 3′

5′ pppN—— 3′ ➞ 5′ pN—— 3′

Removes the 5′
cap structure from

5′-capped RNA.
Also removes γ, β
phosphates from

RNA with a
5′-triphosphorylated

end.

Terminator™
5′-Phosphate*-
Dependent
Exonuclease

5′ pN—— 3′ ➞ NMPs

Degrades RNA
with a 5′-mono-

phophorylated end.

APex™ Heat-
Labile Alkaline
Phosphatase

5′ pN—— 3′ ➞ 5′ HO—— 3′

5′ pppN—— 3′ ➞ 5′ HO—— 3′

Removes terminal
phosphates from

RNA.

Polynucleotide
Kinase (PNK)

5′ HO—— 3′ ➞ 5′ pN—— 3′

5′ ——Np 3′ ➞ 5′ ——OH 3′

Adds a phosphate to
the 5′-hydroxyl end

of RNA. Also removes
3′ phosphate.

Poly(A)
Polymerase 5′ ——OH 3′ ➞ 5′ ——AAAA 3′

Adds a poly(A) tail to
the 3′-hydroxyl end

of RNA.

RNA Ligase

5′——OH 3′ (acceptor)
+

5′ pN—— 3′ (donor)

5′ ———— 3′

Joins RNA with 5′
monophosphate
to RNA with a 3′

hydroxyl.

5′
En

d
3′

En
d

➞

Special Offer!
Save 20% on any ExactSTART Kit*

Use discount code GR11
*Valid for U.S. customers only; limit one per customer. Expires June 30, 2009.



Roche NimbleGen is the only microarray manufacturer to combine ultra-high probe density 
with long, isothermal oligonucleotide probes (50 - 75mers), and superior design flexibility. 
Pictured above, from left to right, are NimbleGen 2.1M, 385K, and 4x72K array formats.



Roche NimbleGen, Inc.
Madison, WI USA

 Easily Capture the Human Exome: Use only one 
2.1M array to capture ~180,000 human coding 
exons and ~550 miRNA exons in your own lab.

 Reduce Your Cost, Speed Your Research: 
Eliminate the need for hundreds of thousands  
of PCR reactions, putting your research on the  
fast-track for biomedical breakthroughs.

 Get the Complete Picture, Faster: GS FLX 
Titanium series generate more than 1 million 
high-quality reads (400bp) per 10-hour run. 

 Targeted Capture, Relevant Reads: A single array 
enables researchers to focus on the most relevant 
1% of the human genome, the human exome.

 Accelerate Discovery: Dedicated 454 Sequencing 
tools for analysis allow straightforward 
interpretation of data. 

For life science research only.
454, 454 LIFE SCIENCES, 454 SEQUENCING, GS FLX TITANIUM, and NIMBLEGEN are trademarks of Roche.
© 2009 Roche NimbleGen, Inc. All Rights Reserved. 

The NimbleGen Sequence Capture and 454 Sequencing System technologies combine 
to allow researchers to sequence the exome (all the exons) from each person’s genome. 

For example, a sample for a single disease case can be captured on a NimbleGen 
Sequence Capture 2.1M Human Exome array with subsequent 454 Sequencing runs 
generating ~1Gb of raw sequence. High specificity and high sensitivity are achieved 
with ~80% of the reads overlapped with the exon targets and 91% of target bases were 
covered by at least one sequencing read.

TARGET
EXON A

TARGET
EXON B

TARGET
EXON C

www.nimblegen.com/exome www.454.com

Human Exome on a Single Array:
Sequencing Simplified

Human Exome Sequencing: 
  A Step Towards Personalized Healthcare

NimbleGen Sequence Capture 2.1M Human Exome Arrays
Now Available for 454 Sequencing Systems



To order or request additional information:
Call: 1–800–843–4388 (Continental US and Canada) 516–422–4100 (All other locations)
FAX: 516–422–4097
E–mail: cshpress@cshl.edu or WWW Site: www.cshlpress.com
Write: Cold Spring Harbor Laboratory Press, 500 Sunnyside Blvd., Woodbury, NY 11797–2924

Contents and Coverage

This extensively illustrated, full-color book has four sections:

Introduction (Part 1) gives an account of how the ideas
underpinning evolutionary theory developed and a history of
experiments and ideas in the development of molecular biology. 

Origin and Diversity of Life (Part 2) describes the history of
life on earth from the origin of life to the evolution of
humans, with emphasis on the major transitions in genetic
organization and novel adaptations that have appeared. The
diversity of life is emphasized. The chapters make extensive
use of information from complete genome sequences and analysis
of molecular mechanisms in development. 

Evolutionary Processes (Part 3) describes how the diversity
of life is generated: how variation arises and how selection
acts are considered in detail. Many examples used to illustrate
these processes are drawn from molecular sources.

Human Evolution (Part 4) discusses human evolution 
and diversity. The benefits of molecular markers for our
understanding of human evolution are highlighted and these
findings integrated with paleontological evidence. Also discussed
is the use of evolutionary methods to identify genetic differences
that predispose people to specific diseases and affect their
responses to treatment.

Online-only Chapters 

Additional chapters, found on the Web only, deal with techniques
and models used in studying evolutionary biology, emphasizing
the contribution of molecular biology and genomics to
phylogenetic reconstruction methods.

Resources for Instructors

The Evolution web site (www.evolution-textbook.org), is an
invaluable supplement to the textbook, a resource for teachers
that contains downloadable figures (for PowerPoint or overhead
display) and chapter problems.

www.evolution-textbook.org

Request exam copies and other information

Visit the Evolution web site now for more information about
this new book. Request a detailed Table of Contents, Sample
Chapters, Exam Copies, and Updates about Evolution.

2007, 833 pp., color illus., glossary, index
Hardcover $110 ISBN 978-087969684-9

More info is available at:

 www.cshlpress.com

By Nicholas H. Barton, University of Edinburgh, Derek E.G. Briggs, Yale University, 
Jonathan A. Eisen, University of California, Davis, David Goldstein, Duke University Medical Center,
and Nipam H. Patel, University of California, Berkeley

Announcing…
Evolution, a new book on evolutionary biology that integrates molecular biology, genomics, 
and human genetics with traditional studies of evolutionary processes. 

• Recommended as a primary textbook for undergraduate courses in evolution

• Required reading for biologists seeking a clear, current, and comprehensive account 
of evolutionary theory and mechanisms

• Written by experts in population genetics, bacterial genomics, paleontology, 
human genetics, and developmental biology

• Integrates molecular and evolutionary biology in ways that reflect current directions in research



■ Obtain sequencing read lengths of 400 to 500 bases. 

■ Generate more than 1 million sequencing reads per 
10-hour instrument run. 

■ Improve performance by using GS FLX Titanium reagents —
without instrument upgrades.    

■ Perform more applications with longer sequencing reads.  

Learn more at www.454.com 

Length Matters 
The GS FLX Titanium Reagents

www.roche-applied-science.com 

Genome Sequencer FLX System 

For life science research only. Not for use in diagnostic procedures.  
454, 454 LIFE SCIENCES, 454 SEQUENCING, and GS FLX TITANIUM are trademarks of Roche.
Other brands or product names are trademarks of their respective holders. 
© 2009 Roche Diagnostics. All rights reserved.  

Roche Diagnostics 
Roche Applied Science
Indianapolis, Indiana 

DNA Sequencing Flowgram: Each bar within the flow-
gram represents a discrete nucleotide (A, T, C, or G) and
the height of the bar corresponds to the number of
nucleotides detected. The flowgram above represents a
458-base-pair sequencing read from E. coli K-12. 



Delivering an unmatched sequencing read length of 400 to 500 bases, the Genome Sequencer FLX System serves the scientific
research community in a broad range of applications. With this powerful platform, you can begin generating publishable data
within days after instrument installation. View more than 360 peer-reviewed publications enabled by the Genome Sequencer
System at www.454.com

Longer Reads, 
More Applications, More Publications

www.roche-applied-science.com 

Genome Sequencer FLX System 

For life science research only. Not for use in diagnostic procedures.  
454, 454 LIFE SCIENCES, 454 SEQUENCING, and GS FLX TITANIUM are trademarks of Roche.
Other brands or product names are trademarks of their respective holders. 
© 2009 Roche Diagnostics. All rights reserved.  

Roche Diagnostics 
Roche Applied Science
Indianapolis, Indiana 



BioSupplyNet.com is your one-stop directory source
for life science laboratory supplies and services.
Concise and user-friendly, BioSupplyNet.com
provides direct access to over 6500 companies and
20,000 products.

FEATURES:

• Download FREE protocols from Cold Spring
Harbor Protocols—www.cshprotocols.org

• Search for the latest kits and catalogs

• See the latest products and special promotions

• Sign up for a free monthly newsletter detailing
new protocols and products

• Visit our updated career center



To order or request additional information, please visit our website or:
Call: 1-800-843-4388 (Continental US and Canada) 516-422-4100 (All other locations)
Fax: 516-422-4097 E-mail: cshpress@cshl.edu
Write: Cold Spring Harbor Laboratory Press, 500 Sunnyside Blvd., Woodbury, NY 11797-2924

CONTENTS
1. The Choanoflagellates: Heterotrophic

Nanoflagellates and Sister Group of the Metazoa
N. King, S.L. Young, M. Abedin, M. Carr, and
B.S.C. Leadbeater

2. Dictyostelium discoideum: The Social Ameba
P. Gaudet, P. Fey, and R. Chisholm

3. The Moss Physcomitrella patens:
A Novel Model System for Plant Development
and Genomic Studies
D.J. Cove, P.-F. Perroud, A.J. Charron, 
S.F. McDaniel, A. Khandelwal, and 
R.S. Quatrano

4. The Genus Antirrhinum (Snapdragon): 
A Flowering Plant Model for Evolution 
and Development
A. Hudson, J. Critchley, and Y. Erasmus

5. Tomato (Solanum lycopersicum): A Model 
Fruit-bearing Crop
S. Kimura and N. Sinha

6. The Demosponge Amphimedon queenslandica:
Reconstructing the Ancestral Metazoan 
Genome and Deciphering the Origin of 
Animal Multicellularity
B.M. Degnan, M. Adamska, A. Craigie, 
S.M. Degnan, B. Fahey, M. Gauthier, J.N.A.
Hooper, C. Larroux, S.P. Leys, E. Lovas, and 
G.S. Richards

7. Comb Jellies (Ctenophora): A Model for Basal
Metazoan Evolution and Development
K. Pang and M.Q. Martindale

8. Planarians: A Versatile and Powerful Model
System for Molecular Studies of Regeneration,
Adult Stem Cell Regulation, Aging, and Behavior
N.J. Oviedo, C.L. Nicolas, D.S. Adams, and 
M. Levin

9. The Snail Ilyanassa: A Reemerging Model 
for Studies in Development
M. Gharbiah, J. Cooley, E.M. Leise, 
A. Nakamoto, J.S. Rabinowitz, J.D. Lambert, 
and L.M. Nagy

10. Helobdella (Leech): A Model for 
Developmental Studies
D.A. Weisblat and D.-H. Kuo

11. Pristionchus pacificus: A Genetic Model 
System for the Study of Evolutionary
Developmental Biology and the Evolution 
of Complex Life-history Traits
R. Rae, B. Schlager, and R.J. Sommer

12. The African Butterfly Bicyclus anyana:
A Model for Evolutionary Genetics and
Evolutionary Developmental Biology
P.M. Brakefield, P. Beldade, and B.J. Zwaan

13. The Two-spotted Cricket Gryllus bimaculatus:
An Emerging Model for Developmental and
Regeneration Studies
T. Mito and S. Noji

14. The American Wandering Spider Cupiennius
salei: A Model for Behavioral, Evolutionary, 
and Developmental Studies
N.-M. Prpic, M. Schoppmeier, and 
W.G.M. Damen

15. The Crustacean Parhyale hawaiensis:
A New Model for Anthropod Development
E.J. Rehm, R.L. Hannibal, R.C. Chaw, 
M.A. Vargas-Vila, and N.H. Patel

16. The Sea Lamprey Petromyzon marinus:
A Model for Evolutionary and 
Developmental Biology
N. Nikitina, M. Bronner-Fraser, 
and T. Sauka-Spengler

17. The Dogfish Scyliorhinus canicula:
A Reference in Jawed Vertebrates
M. Coolen, A. Menuet, D. Chassoux, 
C. Compagnucci, S. Henry, L. Lévèque, 
C. Da Silva, F. Gavory, S. Samain, P. Wincker, 
C. Thermes, Y. D’Aubenton-Carafa, 
I. Rodriguez-Moldes, G. Naylor, M. Depew, 
P. Sourdaine, and S. Mazan

18. The Genus Polypterus (Bichirs): A Fish Group
Diverged at the Stem of Ray-finned Fishes
(Actinopterygii)
M. Takeuchi, M. Okabe, and S. Aizawa

19. Astyanax mexicanus, The Blind Mexican 
Cave Fish: A Model for Studies in 
Development and Morphology
R. Borowsky

20. Darwin’s Finches: Analysis of Beak
Morphological Changes During Evolution
A. Abzhanov

21. Japanese Quail: An Efficient Animal Model 
for the Production of Transgenic Avians
G. Poynter, D. Huss, and R. Lansford

22. The Short-tailed Fruit Bat Carollia perspicillata:
A Model for Studies in Reproduction and
Development
J.J. Rasweiler IV, C.J. Cretekos, and 
R.R. Behringer

23. Opossum (Monodelphis domestica): 
A Marsupial Developmental Model
A.L. Keyte and K.K. Smith

General Cautions Appendix
Index

Until recently, a small number of model organisms has been the focus of most research in
molecular, cellular, and developmental biology. But in the last few years, due in part to

increased interest in questions of evolution, technical advances in selectively altering gene
expression patterns, and the reduced costs of genome sequencing, the range of organisms 
used for research is greatly expanding. Emerging Model Organisms, Volume 1, introduces 

the reader to this new generation of model organisms, providing a diverse catalog of potential species useful for
extending research in new directions. In this volume leading experts provide chapters on 23 emerging model systems,
ranging from bat and butterfly to cave fish and choanoflagellates; cricket and finch to quail, snail, and tomato.
Subsequent releases of the Emerging Model Organisms series, already in preparation, will focus on additional species.

Published in November 2008, 592 pp., illus., appendix, index
Hardcover  $158 ISBN 978-087969826-3
Paperback  $89 ISBN 978-087969872-0


