BLOW UP YOUR y
GENOMICS WORKFLOW.

- Automate nucleic acid @C and get on with your life sciences.

If sample QC takes you more than two minutes, it's too manual. Fragment Analyzer™ takes the
job off your hands —streamlining lab operations and wiping out errors. Just pipette once and it
delivers truly reliable results via automated capillary electrophoresis.

No chips. No tapes. No compromises.

Setup in seconds
Get resolution down to 2 base pairs
Detection starts at 5 pg/pL

DITCH YOUR TIRED OLD WORKFLOW AT AATI-US.COM.

ADVANCED
ANALYTICAL



Expand Your

Eplgenetlcs

Accel-NGS® Viethyl-Seq Library Kit for lllumina® Platforms

= Simple 2 hour protocol
= DNA inputs from 100 pg to 100 ng
== | ow bias library preparation

= Compatible with WGBS, RRBS, and other enrichment methods

‘E ACCEI_—NGS® www.swiftbiosci.com

Soar Above. Discover More.

© 2015, Swift Biosciences, Inc. The Swift logo is a
trademark and the Accel-NGS logo and Accel-NGS

are registered trademarks of Swift Biosciences. llumina
is a registered trademark of lllumina, Inc. 08/15, 15-0386



iontorrent

In 2011, lon AmpliSeq" technology enabled targeted sequencing
from 10 ng of DNA or less. And the world responded.

In just four years we’ve designed over 25,000 custom panels for researchers around the world.
With 10 ng of DNA or less, you can easily target sets of genes, and make sequencing a success
for even old or degraded FFPE samples. Now that’s an idea worth spreading.

AmpliSeq it. Because every sample matters. ThermoFisher

Get more from your samples at thermofisher.com/ampliseq SCIENTIFIC

For Research Use Only. Not for use in diagnostic procedures. © 2015 Thermo Fisher Scientific Inc. All rights reserved.
All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. CO124368 0515




transeDIT® Lentiviral
CRISPR-Cas9 Reagents

Premade gRNA designs,
versatile vectors, flexible formats
for efficient gene editing

Perform efficient genome editing with transeDIT lentiviral
CRISPR-Cas9 reagents. Simply search for your gene or target
sequence of interest to order top ranked gRNA designs in your
choice of gRNA and Cas9 nuclease or nickase vectors for efficient
gene knockouts, targeted insertions and multiplexed screening

of gene families or pathways.

O Optimized gRNA designs - Efficient cleavage at targeted sites
while limiting off-target effects

O Convenient delivery option - gRNA or All-in-one (gRNA plus
Cas9) lentiviral vectors

O Inducible or constitutive Cas9 vectors - Optimize expression of
Cas9 in your target cell lines for more efficient editing

O Pooled gRNA libraries targeting gene families and pathways

SIMPLE - FLEXIBLE - FAST

Find optimized
gRNAs targeting
your gene of
interest

DIT gRNA
Target Gene Sets
‘ gRNA cloned into
your choice of
Lentiviral Lentiviral vector and
selectable marker
®

Choose lentiviral
particles or plasmid
stock format

Lentiviral
Particles

Gene
Knockout
Data

For more information and to order see www.transomic.com/transEDIT-CRISPR ’tra nS

technologies

866-833-0712 www.transomic.com Enabling Discovery
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The new lon S5™ System.
Targeted sequencing has
never been simpler.

Simple library prep tools, cartridge-based reage
automated data analysis have reduced DNA-to-dg
hands-on time to less than 45 minutes. So you'll s
less time doing routine molecular biology, and mor
time informing time-sensitive decisions.

As low as 10ng low-quality
DNA sample input for library prep

[j] Less than 15 minutes of

sequencing setup time

%]% Fastest run time of any

benchtop sequencer

Watch the lon S5 System in action at ThermO FiSher
SCIENTIFIC

For Research Use Only. Not for use in diagnostic procedures. © 2015 Thermo Fisher Scientific Inc. All rights reserved. All trademarks
are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. CO125450 0815
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Innovating Epigenetic Solutions

The best CRISPR/Cas9 monoclonoal
antibody available.

Markedly superior performance

Validated for immunoblot, immunoprecipitation,
and immunofluorescence

Recognizes Cas% and dCas9

MENTION THIS AD AND GET 20%

OFF YOUR FIRST ANTIBODY

Diagenode Inc. 400 Morris Avenue, Suite 101 / Denville, NJ 07834 / USA / Phone: (+1) 862 209-4680 / E-mail: info.na@diagenode.com

www.diagenode.com



N.E W ENGLAND
BioLabs..

Cas9 protein

Purified, recombinant protein for
genome engineering applications

Cas9 Nuclease, S. pyogenes, a key protein involved
in CRISPR/Cas9 genome editing, is now available
from NEB. The release of Cas9 expands the
portfolio of products from NEB that support
CRISPR workflows, including sgRNA cloning,
transcription and HDR template construction.

Download our new Genome Editing Brochure
at www.neb.com/GenomeEditing

NOW AVAILABLE: Cas9 Nuclease NLS,
S. pyogenes, with nuclear localization sequence.

NEW ENGLAND BIOLABS® and NEB* are registered trademarks of New England Biolabs, Inc.

Schematic representation of Cas9 Nuclease, S. pyogenes
sequence recognition and DNA cleavage

Cas9 Nuclease, S. pyogenes
PAM (NGG)

LELTTGTTTCEGEGTOG] G TG
Cleavage

Cleavage
v

10 1

9 5
Nucleotide position (upstream of PAM)

SgRNA
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BIOTECHNOLOGY

The Power to Question

CRISPR Plasmids

- KNOCKOUT & ACTIVATION

AN CRISPR/Cas9
- _;i. ’ Knockout Plasmids

Homology Directed
Repair Plasmids

Double Nickase
Knockout Plasmids

(RISPR/dCas9
Activation Plasmids

Lentiviral Activation
Particles

EEEIREESINCE U ONLINE AT:

SCBT.COM
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Dharmacon™ | b
part of GE Healthcare N

CRISPR-Cas9 gene editing

Simplify your workflow with synthetic RNA. The Dharmacon™ Edit-R™ CRISPR-Cas9 platform
eliminates time-consuming cloning tasks and sequencing steps - saving you time and
money. With transfection-ready, endotoxin-free DNA and synthetic RNA components,

our platform allows you to rapidly target several sites per gene, for multiple genes.

Fast, scalable, and efficient gene editing

gelifesciences.com/CRISPR




cDNA SYNTHESIS FOR NEXT-GEN SEQUENCING

The next generation of SMARTer®
kits for ultra-low Input sequencing

SMART-Seq™ v4 Ultra™ Low Input RNA Kit for Sequencing

The highest sensitivity ultra-low mRNA-seq kit yet

Building on our experience from three previous generations of SMARTer Ultra Low
kits, and the work done by Rickard Sandberg'’s group at Ludwig Cancer Research

on the SMART-Seg2 method, we've developed the SMART-Seq v4 Ultra Low Input
RNA Kit for Sequencing—our most sensitive single-cell mMRNA-seq kit. We continue
to enhance direct cDNA synthesis from 1-1,000 intact cells (or 10 pg-10 ng of total
RNA) by increasing the number of genes identified, maintaining sequencing platform
compatibility, and improving data from GC-rich transcripts. The results are achieved
by incorporating a novel application of locked nucleic acid (LNA) technology. Our
continuous drive to improve our best-in-class tools helps you push back the frontiers
of ultra-low input RNA-seq.

To get started, visit
www.clontech.com/SMARTSeqv4

Scan to find out more

ﬁ Clontech Laboratories, Inc. ® ATakara Bio Company
a a a C I O n t e C h United States/Canada: +1.800.662.2566 + Asia Pacific: +1.650.919.7300 » Europe: +33.(0)1.3904.6880 » Japan: +81.(0)77.543.7247
M For Research Use Only. Not for use in diagnostic or therapeutic procedures. Not for resale. Takara and the Takara logo are trademarks of
TAKARA HOLDINGS, Kyoto, Japan. Clontech, the Clontech logo, SMART-Seq, SMARTer, Ultra, and that's GOOD science! are trademarks

of Clontech Laboratories, Inc. All other marks are the property of their respective owners. Certain trademarks may not be registered in all
jurisdictions. © 2015 Clontech Laboratories, Inc.

www.clontech.com  07.15 us (633648)



Custom
Reports

Accuracy Ext?znded Panel,
xomes,

and Transcriptomes

Clinical
Trials

Validated

Sslaichls Research

Enhanced
NGS Sequencing

Comprehensive
Reports

Optimized
Bioinformatics

Tumor Genomic Profiling Services
for Clinical Trials

Comprehensive Coverage, Tailored Results

Based on the Accuracy and Content Enhanced (ACE) platform,
our advanced tumor profiling services provide the most complete
genomic data from any tumor sample type. Our cancer panel
includes coverage of over 1,300 genes, including clinically
actionable genes, known driver mutations, immuno-oncology and
key cancer pathway genes. Our service is tailored to address

the needs of your clinical trial enrollment requirements while
simultaneously making a broader research dataset available. As a
result, we maximize the return on every tumor sample.

www.personalis.com | info@personalis.com

+1 855-GENOME4 (436-6634)
+1650-752-1300 (outside U.S.)

V]

V]
V]
V]

DNA and RNA analysis from a single sample for maximum insight
More coverage of key cancer pathway genes

Alterations reported include SNVs, CNVs, gene fusions and
low-level variant expression

Comprehensive analysis with flexible reporting of the
complete panel or a focused set of genes, depending on your
requirements

0 Personalis

Pioneering Genome-Guided Medicine

© 2015 Personalis, Inc. All rights reserved. Personalis® is a registered trademark of Personalis, Inc., in the United States and/or other countries. For Research Use Only
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SBS Genetech Co., Ltd.

Next Generation Sequencing (NGS) Services

SBS Genetech provides a wide variety of next generation sequencing suitable for
most research needs. We offer comprehensive services including library preparation,
sample validation, sequencing, and bioinformatics.

s -

e Comprehensive NGS Services

Genomic DNA Sequencing
Strand Specific RNA Sequencing
mMiRNA Sequencing

PCR Amplicon Sequencing

16S Metagenomic Sequencing

e Sequencing Only Services

HiSeq Sequencing
MiSeq Sequencing

e Specialized Sequencing Services

Library Generation
Project Planning and Consultation

Interested? Please send your inquiries to order@sbsbio.com

e

Tel: +86-10-82784296/92 +86-10-62969345/46
Fax: +86-10-82784290 E-mail: order@sbsbio.com
Website: http://www.sbsbio.com
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Exome Barrier

SureSelect Human All Exon V4(51M) or V5(50M) capture kit
with 100x RAW DATA on Hiseq4000

Macrogen is dedicated to providing - Minimum order of 20 samples
- Valid for orders with multiple of 10 samples
Valid for contracts through September 30th, 2015

premium NGS services, offering ]
publishable quality data and customer - Raw Data Quality : over 80% of bases > 030
- TAT : 4~6 weeks after Sample QC (Quality Check)

oriented service with scientific integrity.

Please contact NGS service team for more

For more information,
information at ngs@macrogen.com

’
please visit dna.marogen.com

Humanizing Genomics

macrogen



Knockout genes efficiently using
Sigma Lenti CRISPR

Sigma’s all-in-one lentiviral CRISPR vector expresses
Cas9 nuclease and gRNA with GFP and Puromycin
for enhanced screening and selection.

To learn more about Sigma Lenti CRISPRs, visit

©2015 Sigma-Aldrich Co. LLC. All rights reserved. SIGMA and SIGMA-ALDRICH are trademarks of Sigma-Aldrich Co. LLC,
registered in the US and other countries. Where bio begins is a trademark of Sigma-Aldrich Co. LLC.

SIGMA-ALDRICH Where beg ins”

Life Science



2015-2016

SCIENTIFIC

CONFERENCES

Presenting the most significant research on cancer etiology, prevention, diagnosis, and treatment

CRI-CIMT-EATI-AACR The Inaugural
International Cancer Inmunotherapy
Conference: Translating Science into Survival
September 16-19, 2015 « New York, NY

Chromatin and Epigenetics in Cancer
Co-Chairpersons: Peter A. Jones,

Sharon Y. R. Dent, and Charles W. M. Roberts
September 24-27, 2015 « Atlanta, GA

Advances in Breast Cancer Research
Co-Chairpersons: Matthew J. Ellis,
Charles M. Perou, and Jane E. Visvader
October 17-20, 2015 ¢ Bellevue, WA

Advances in Ovarian Cancer Research:
Exploiting Vulnerabilities
Co-Chairpersons: Kathleen R. Cho,
Douglas A. Levine, and Benjamin G. Neel
October 17-20, 2015 « Orlando, FL

Fourth AACR International Conference

on Frontiers in Basic Cancer Research
Chairperson: M. Celeste Simon
Co-Chairpersons: James P. Allison, John E. Dick,
Nathanael S. Gray, and Victor E. Velculescu
October 23-26, 2015 ¢ Philadelphia, PA

The Basic Science of Sarcomas

Co-Chairpersons: Robert G. Maki, Angelo Paolo Dei Tos,
Jonathan A. Fletcher, Lee J. Helman, and Brian A. Van Tine
November 3-4, 2015 « Salt Lake City, UT

AACR-NCI-EORTC International Conference on
Molecular Targets and Cancer Therapeutics
Scientific Committee Co-Chairpersons: Levi A. Garraway,
Lee J. Helman, and Jean-Charles Soria

November 5-9, 2015 ¢ Boston, MA

Advances in Pediatric Cancer Research: From Mechanisms
and Models to Treatment and Survivorship
Co-Chairpersons: Scott A. Armstrong, Charles G. Mullighan,
Kevin M. Shannon, and Kimberly Stegmaier

November 9-12, 2015 « Fort Lauderdale, FL

New Horizons in Cancer Research:

Bringing Cancer Discoveries to Patients

Shanghai 2015

Co-Chairpersons: Lewis C. Cantley and Carlos L. Arteaga
November 12-15, 2015 « Shanghai, China

Eighth AACR Conference on the Science of

Cancer Health Disparities in Racial/Ethnic Minorities

and the Medically Underserved

Co-Chairpersons: John M. Carethers, Marcia R. Cruz-Correa,
Mary Jackson Scroggins, Edith A. Perez, Beti Thompson,
and Cheryl L. Willman

November 13-16, 2015 ¢ Atlanta, GA

Learn more and register at
www.AACR.org/Calendar

AACR

Developmental Biology and Cancer
Co-Chairpersons: Hans Clevers,

Stuart Orkin, and Suzanne Baker

November 30-December 3, 2015 « Boston, MA

Tumor Metastasis

Co-Chairpersons: Bruce R. Zetter,

Melody A. Swartz, and Jeffrey W. Pollard
November 30-December 3, 2015 ¢ Austin, TX

CSHA/AACR Joint Meeting: Big Data, Computation, and
Systems Biology in Cancer

Conference Organizers: Andrea Califano, William C. Hahn,
Satoru Miyano, and Xuegong Zhang

December 1-5, 2015 « Suzhou, China

EORTC-NCI-EMA-AACR International Conference on
Innovation and Biomarkers in Cancer Drug Development
Co-Chairpersons: Denis A. Lacombe and John W. Martens
December 3-4, 2015 « Brussels, Belgium

Noncoding RNAs and Cancer
Co-Chairpersons: Howard Y. Chang,
Jeannie T. Lee, and Joshua Mendell
December 4-7, 2015 * Boston, MA

San Antonio Breast Cancer Symposium
Co-Directors: Carlos L. Arteaga, Virginia Kaklamani,
and C. Kent Osborne

December 8-12, 2015 « San Antonio, TX

AACR-IASLC Joint Conference on Lung Cancer
Co-Chairpersons: Alice T. Shaw and Karen L. Kelly
January 4-7, 2016 « San Diego, CA

The Function of Tumor Microenvironment in
Cancer Progression

Co-Chairpersons: Raghu Kalluri, Robert A. Weinberg,
Douglas Hanahan, and Morag Park

January 7-10, 2016 ¢ San Diego, CA

Patient-Derived Cancer Models: Present and Future
Applications from Basic Science to the Clinic
Co-Chairpersons.: Manuel Hidalgo, Hans Clevers,

S. Gail Eckhardt, and Joan Seoane

February 11-14, 2016 « New Orleans, LA

10th AACR-JCA Joint Conference

Breakthroughs in Cancer Research:

From Biology to Therapeutics

Co-Chairpersons: Frank McCormick and Tetsuo Noda
February 16-20, 2016 ¢ Maui, HI

The Cancer Cell Cycle: Tumor Progression and
Therapeutic Response

Co-Chairpersons: Julien Sage, J. Alan Diehl, and
Karen E. Knudsen

February 27-March 2, 2016 * Orlando, FL

AACR Annual Meeting 2016
Program Committee Chairperson: Scott Armstrong
April 16-20, 2016 * New Orleans, LA

American Association
for Cancer Research

FINDING CURES TOGETHER™




NEXT-GENERATION DNA

SEQUENCING INFORMATICS

SECOND EDITION
DNA SEQUENCING

INFORMATICS Edited by Stuart M. Brown, New York University School of Medicine

SECOND EDITION

N ext-generation DNA sequencing (NGS) technology has revolutionized biomedical
research, making genome and RNA sequencing an affordable and frequently used
tool for a wide variety of research applications including variant (mutation) discovery, gene
expression, transcription factor analysis, metagenomics, and epigenetics. Bioinformatics
methods to support DNA sequencing have become and remain a critical bottleneck for

EOITED BY

STUART M BN many researchers and organizations wishing to make use of NGS technology. This new

edition provides a thorough, plain-language introduction to the necessary informatics
methods and tools for analyzing NGS data and provides detailed descriptions of algorithms, strengths and
weaknesses of specific tools, pitfalls, and alternative methods. Four new chapters cover experimental design, sample
preparation, and quality assessment of NGS data; public databases for DNA sequencing data; de novo transcript
assembly; proteogenomics; and emerging sequencing technologies. The remaining chapters from the first edition
have been updated with the latest information. This book also provides extensive reference to best-practice
bioinformatics methods for NGS applications and tutorials for common workflows. This edition addresses the
informatics needs of students, laboratory scientists, and computing specialists who wish to take advantage of the
explosion of research opportunities offered by new DNA sequencing technologies.

2015, 402 pages, illustrated (81 4C, 20 B&W), index

Hardcover $61 ISBN 978-1-621821-23-6
CONTENTS
Preface 8 De Novo Assembly of Bacterial Genomes 14 Metagenomics
Ridlereledemnssns from Short Sequence Reads Guillermo 1. Perez-Perez,
o L i " Silvia Argimén and Stuart M. Brown Miroslav Blumenberg, and
out the .ut o . 9 De Novo Transcriptome Assembly Alexander V. Alekseyentko
1 Introduction to DNA Sequencing Lisa Coben, Steven Shen, and 15 Proteogenomics
Stuart M. Brown Efstratios Efstathiadis Kelly V. Ruggles and David Fenyi
2 Quality Control and Data Preprocessing 10 Genome Annotation 16 Emerging DNA Sequencing
Stuart M. Brown Steven Shen and Stuart M. Brown Technologies and Applications

3 History of Sequencing Informatics
Stuart M. Brown

Gerald A. Higgins and Brian D. Athey

11 Using Next-Generation Sequencing

to Detect Sequence Variants 17 Cloud-Based Next-Generation
4 Public Sequence Databases Jinhua Wang, Zuojian Tang, and Sequencing Informatics
Stuart M. Brown Stuart M. Brown Konstantinos Krampis,
5 Visualization of Next-Generation 12 ChIP-seq Efstratios Efstathiadis, and
Sequencing Data Stuart M. Brown, Zuojian Tang, Stuart M. Brown
Phillip Ross Smith, Kranti Konganti, and Christina Schweikert, and D. Frank Hsu Glossary
Stuart M. Brown 13 RNA Sequencing with Next-Generation  Index .
6 DNA Sequence Alignment Sequencing E?i".}r ﬂE
Efstratios Efstathiadis Stuart M. Brown and Jeremy Goecks P “"_ e
7 Genome Assembly Using Generalized CI[PAe

de Bruijn Digraphs www.cshlpress.or

D. Frank Hsu
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TwistDx

Revolutionary DNA Detection

Goodbye thermocycler.
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Enjoy more playtime with Recombinase Polymerase Amplification (RPA) the isothermal
amplification that really works. RPA uses a recombinase-based process instead of

thermocycling to amplify DNA, meaning real-time detection within 15 minutes.

Read over 50 RPA publications @

. . ROA. [t really works.
twistdx.co.uk/publications toiistiecouule | +44 [o}1223.496700



@ affymetrix

eBioscience

excellence

10°4
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Millions of dots, each with a unique story

Every cell is a mystery waiting to be revealed. From phenotype, genomic expression,
cytokine secretion, signaling activity or general health, flow cytometry is uniquely
equipped to interrogate every facet of biology, all within a single cell. Let eBioscience
flow cytometry reagents help you uncover the story that each cell contains within.

Don’t settle for average. Real insight starts with single cells.

Learn more at www.affymetrix.com/single-cell-genres

© 2015 Affymetrix, Inc. All rights reserved. For Research Use Only. Not for use in diagnostic or therapeutic procedures.

eBioscience GeneChip USB
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