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FRAGMENT ANALYZER

ROOTED IN GENOMIC RESEARCH,
DEVELOPED FOR THE FUTURE.

By simultaneously quantifying and qualifying nucleic acid samples in parallel, the
Fragment Analyzer™ is transforming sample prep analysis for the world’s leading
genomic research institutions. Automate genomic QC for an array of applications,

including total and degraded RNA isolations, genomic DNA extractions and NGS
library preparations—giving you better results in less time, with less effort.
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Automating genomic discovery More at AATI-US.COM




Expand Your Epigenetics
Discovery by Sequencing
More of the Methylome

Accel-NGS® Methyl-Seq Library Kit C‘ A II.F )

» Simple 2-hour protocol JVVIIL

« DNA inputs from 100 pg to 100 ng BIOSCIENCES™
* Low bias library preparation www.swiftbiosci.com
y Compatlb|e Wlth WGBS, RRBS, © 2016, Swift Biosciences, Inc. The Swift logo is
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The new lon S5™ System.
Targeted sequencing has
never been simpler.

Simple library prep tools, cartridge-based reager
automated data analysis have reduced DNA-to-
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 little as 1 ng low-quality DNA
sample input for library prep

@ Less than 15 minutes of

sequencing setup time

%% Fastest run time of any

benchtop sequencer

Watch the lon S5 System in action at Thermo FiSheI"
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. CO019129 1015
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{ SILENCE

Be part of the CRISPR revolution!

Talk to us about your ideas at:
info@silence-therapeutics.com




DESIGN - ENGINEER - INNOVRATE

CRISPR

Your complete line of CRISPR genome

editing tools

e The most comprehensive commercial screening portfolio from
MilliporeSigma, the leader in lentiviral manufacturing

- In partnership with Sanger Wellcome Trust, MilliporeSigma
offers the first and only whole genome arrayed CRISPR
library available for both human and mouse. Streamline
your screening workflow with one optimized clone per well

— GeCKO v2 whole genome CRISPR pools. Maximize statistical
confidence with full genome coverage

— Custom library panels and pools. Create an exclusive Sanger
clone array or GeCKO pool tailored to your research

e SygRNA™, synthetic crRNA and tracrRNA, in conjunction with
Cas9 protein offer fast turnaround time to accelerate your
experimental results

¢ Advanced technical support to enhance your gene editing
efforts. Contact CRISPR@sial.com with your genome
editing questions

For more information, visit
sigma-aldrich.com/CRISPR
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The life science business of Merck KGaA, Darmstadt, Germany
operates as MilliporeSigma in the U.S. and Canada.

Copyright © 2016 EMD Millipore Corporation. All Rights Reserved. MilliporeSigma
is a trademark of Merck KGaA, Darmstadt, Germany and its affiliates.
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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.

eComprehensive NGS Services

Genomic DNA Sequencing
Strand Specific RNA Sequencing
miRNA Sequencing

PCR Amplicon Sequencing

16S Metagenomic Sequencing

eSequencing Only Services

HiSeq Sequencing
MiSeq Sequencing

eSpecialized Sequencing Services

Library Generation

Project Planning and Consultation

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

Beijing SBS Genetech Co. Ltd.
Fax: +86-10-82784290

Email: order@sbsbio.com Website: www.sbsbio.com



GE Healthcare

Dharmacon reagents help you move forward. Faster.

Simplify your gene editing workflow with the Dharmacon™ Edit-R™
CRISPR-Cas9 platform. Custom or predesigned ready-to-use DNA and
synthetic RNA leverage a validated algorithm to select highly functional,
specific targets for gene knockout - enabling you to quickly assess
multiple target sites per gene across one or hundreds of genes.

CRISPR Guide RNAs | CRISPR Screening Libraries | Cas9 Nucleases

crRNAs that have high functionality scores show high editing efficiency

High-scoring guide RNAs Low-scoring guide RNAs

Percent Edited
Percent Edited

;meﬂll“ ittt

crRNAs crRNAs

HEK293T-CAG-Cas9 cells were transfected with either high-scoring or low-scoring crRNAs (50 nM crRNA:tracrRNA) using DharmaFECT 1 transfection reagent (0.25 pL/well) in 96-
well format. Gene editing efficiencies were determined using next-generation sequencing. 93% of the top 10 high-scoring crRNAs targeting ten different genes have > 40% indel
formation and only 33% of the 10 lowest scoring designs have > 40% indel formation.

imagination at work gelifesciences.com/CRISPR



TwistDx

Unwind DNA's possibilities

Works in difficult to reach places.

In 2015, Ebola ravaged western Africa. Using Recombinase Polymerase Amplification (RPA)
from TwistDx, a group of ground-breaking researchers created a solar-powered mobile lab

that could begin to detect Ebola virus in 3 minutes without a thermocycler.

Read how RPA was used in the Ebola crisis RDOA. (¢ rea[[g worka.
www.goo.gl/vwEfH9 twistdx.co.uk | +44 (0)1223 496700
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novoAlign

® The market’s leading aligner for accurate and

speedy multi-threaded sequence alignment.

® Powerful tool designed for mapping of short
reads onto a reference genome.

® Now available on BaseSpace.

novoSort

e The fastest multi-threaded sort/merge tools for
BAM files.
® Sort and mark duplicates in a flash.

novolLR package

— novolRcleaver

- novolLRcorrector

— novolLRpolish
® Genome assembly prep using hybrid technology
for mixed short reads and single molecule long
reads.
Long reads hybrid correction using in-house
algorithms for read ranking and correction.
Post-assembly sequence polishing.

novoWorx

A on-site, integrative, customizable workbench that
allows users to run an entire pipeline without using
command lines interface. The platform mainly utilizes
Novocraft's proprietary software; novoAlign for
alignment and novoSort for sorting and SAM to BAM
conversion. A combination of unique in-house
softwares and open source modules to decipher your
big data into meaningful results.

novoClinic

A patient-centric NGS targeted sequence analysis
platform that provides integrated sample tracking for
quality control and compliance. The built-in
customizable analysis pipeline and straight-forward
data reporting system will ease the burden of data
mining and interpretation, allowing clinicians to focus
on diagnosis and treatment.

NOVOCRAFT TECHNOLOGIES SDN. BHD.

BIOTECHCORP

~ L2 0g L0 C-23A-05,3 Two Sq
2\ ,// o/l ‘
— o] 1% / [ ¢, +60379600541
\v/ (PSE .. Je -@
P +603 7960 0540
= VOCRAFT °
BIONEXUS TECHNOLOGIES SODN BHD

STATUS COMPANY

uare, Section 19, 46300 Petaling Jaya, Selangor, Malaysia
N4 office@novocraft.com

@ http://www.novocraft.com

I3 Novocraft-Technologies-Sdn-Bhd



® . _ ™
TRIZOI I N & Z(F)’Lrifilc?art\ilOAn

—

v No phase separation o
v No precipitation
v No RNA loss

& RNA OUT

7 minutes from TRIzol" to RNA:
Mix sample in TRIzol', TRI Reagent’, or similar.

Add ethanol & load into the Zymo-Spin” column.
Patented technology

High-quality

Non-biased Highly cited

small & large RNA miRNA recovery

SupplierQ miRNA-Seq nCounter

[kb] 2837 overlapped miRNA: 12 = 0.9706 800 overlapped miRNA: r? = 0.9027
Genomic DNA =
10 ﬁ Contamination
— :
T e

M — — — —

small Direct-zol (log, ) Direct-zol (log, ;)
RNA The data show RNA purified from TRIzol" samples using the Direct-zol” product release: 28

Citation Record
271

mirVana (log, )
mirVana (log, )

1 s

RNA MiniPrep compared to an unbiased method (mirVana“, Ambion). November 2011
High-quality small and large RNAs are effectively recovered using the Direct- Micro-RNA analysis was performed using miRNA-Seq (MiSeq, Illumina) = .
zol™ kit. RNA is DNA-free. and a direct hybridization assay (nCounter’, Nanostring). 2011 2012 2013 2014 2015
o
Product Cat. No. Size
. - L R2070, R2071* 50 Preps. (<100 pg RNA)
Learn more at Direct-zol” RNA MiniPrep Plus R2072, R2073* 200 Preps. (<100 pg RNA)
www.zymoresearch.com/direct-zol Bivect-zo A Bl Brep R2050, R2051* 50 Preps. (<50 g RNA)
Samples available at zymoresearch.com/direct-zol or call (949) 679-1190 R2052, R2053* 200 Preps. (<50 pg RNA)
. = . R2060, R2061* 50 Preps. (<10 pug RNA)
Direct-zol” RNA MicroPrep R2062, R2063* 200 Preps. (<10 pg RNA)
96-well spin plate & MagBead formats also available * = Supplied with TRI Reagent”

S ZYMO RESEARCH Tel: (949) 679-1190 www.zymoresearch.com mf#icatien

o o The Beauty of Science is to Make Things Simple Made Simple~
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Echo® Acoustic LIQUID HANDLING

Reduce Reaction Volume

100-Fold

Empower your research with assay miniaturization

The Echo acoustic droplet ejection (ADE) technology is a tipless,
non-contact, low-volume liquid dispensing method that allows researchers
to work effortlessly in their labs. This powerful nanoliter-scale technology
downscales PCRs and DNA assembly methods from the microliter to the
nanoliter level with high efficiency - effectively cutting reagent costs

and reducing the volume required 100-fold. With the ability to transfer
volumes as low as 2.5 nanoliters, the Echo Acoustic Liquid Handler extends
the useful life of a primer library and eliminates the need to dilute high
concentration primers, saving storage and primer costs.

¢ Reduce DNA assembly costs

¢ Quickly pool DNA oligos or fragments
¢ Eliminate primer dilutions and errors

* Decreased overall operating costs

¢ No more pipetting

LABCYTE .

The Future of Science is Sound

FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.

Cell-based Assays . HTS and Secondary Screening

LABCYTE &>

Echo® 555 LIQUID HANDLER

Y @labcytelnc

info-us@labcyte.com

MOVING LIQUIDS wifhh SOUND
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Extraordinary variation of floral organs in Phalaenopsis orchid is due to
differeﬁ(gl expression of multiple genes in sepal, petal, and labellum.’

- 1 Hsiao, Y. et al. Gene. 518, 91-100 (2013).

Differential gene expression creates beauty

Differential gene expression plays a significant role in develop-
ment of many species including orchids.

Phalaenopsis orchids are important species for development and
evolutionary studies. Moreover, they are well recognized for their
exceptional beauty. The flowers have several organs (i.e. sepal,
petal, and labellum), which are significantly different, however
together compose conspicuous and harmonious look (view
photo). The unique shape of these flower organs is a result
of differential expression of multiple genes involved in their
development.

Lexogen is focusing on development of accurate and affordable
tools for transcriptome analysis with RNA-Seq. QuantSeq is a
dedicated kit for expression profiling. It is an easy protocol for
producing highly strand-specific next generation sequencing
libraries from the 3" end of polyadenylated RNA. Only one frag-
ment per transcript is produced, directly linking the number of
mapping reads to the gene expression values. Restricted length
saves sequencing space and allows for high level of multi-
plexing, enabling cost-efficient and fast RNA-Seq experiment.

LEXNOGEN

Enabling complete transcriptome sequencing

*lllumina is a registered trademark of lllumina, Inc,, lon Torrent is a registered trademark of Life Technologies.

UANT

G gﬁ:;,\rr ";s;i Bg Sequencing that counts
Cgen &

Expression Profiling RNA-Seq Library Prep Kit

® Gene expression analysis

¢ Exact 3'UTR tagging

* From 100 pg total RNA input including low quality
RNA and FFPE samples

® Cost-effective sequencing of up to 96 samples / lane

© Ready-to-sequence libraries in 4.5 hours

¢ [llumina™ and lon Torrent™ compatible

¢ Reduced data analysis time

® Custom solutions available

wwuw.lexogen.com
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Optimized DNA, RN
and RNP Delivery
Using CRISPR/Cas9

Download the white paper:
.mirusbio.com/CRISP!

TransiT-X2°® Dynamic Delivery System

Casd: -  pDNA protein Now you can use the same transfection reagent for your knockout, knockdown or

gRNA: - + 4+ expression experiments. The TransiT-X2® Dynamic Delivery System takes CRISPR
genome editing a step further with an advanced polymeric technology that
efficiently delivers plasmid DNA, small RNAs such as siRNA and CRISPR guide
RNA or RNP complexes.

uncut

The TransIT-X2® Dynamic Delivery System delivers CRISPR/Cas components in
multiple formats:

& DNA-deliver plasmid DNA expressing Cas9 or guide RNA
& RNA—deliver sgRNA or crRNAtracrRNA
'3‘ Protein—deliver Cas9:gRNA RNP complexes

Cl
Efﬁcienecayv?% 44 42

T7E1 cleavage efficiency in 293T/17 cells
transfected with Cas9 pDNA/gRNA or Cas9

protein/gRNA (RNP) using TransIT-X2°.
ADVANCE YOUR TRANSFECTIONS.

Request a FREE SAMPLE of

Trans|T-X2® Dynamic Delivery System.

i . Visit www.mirusbio.com, call 888.530.0801 (U.S. only) or +1.608.441.2852
mirushio.com

Providing gene delivery expertise since 1995
©2016 All rights reserved Mirus Bio LLC. Mirus Bio and TransIT-X2 are registered trademarks of Mirus Bio LLC.




BD FACSseq” Cell Sorter and BD™ Precise Assays

Enhanced transcript analysis
of single cells

Seamless workflow from sample to digital data

e Acquire protein and transcript information from every cell analyzed

e BD™ Molecular Index technology removes amplification bias, improving
gene expression analysis results

e Easily prepare NGS-ready libraries in one tube, in as fast as five hours
e Quickly select and isolate hundreds to thousands of cells

See more at bdbiosciences.com/go/facsseq

BD Life Sciences, 2350 Qume Drive, San Jose, CA 95131

< BD
bdbiosciences.com w

Class 1 Laser Product. For Research Use Only. Not for use in diagnostic or therapeutic procedures.
© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.
23-17810-01
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CONFERENCES

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

EORTC-NCI-EMA-AACR International
Conference on Innovation and Biomarkers
in Cancer Drug Development

Conference Co-Chairpersons:

Denis A. Lacombe and John W. Martens
September 8-9, 2016 ¢ Brussels, Belgium

11th Biennial Ovarian Cancer Research Symposium

Conference Co-Chairpersons: Deborah K. Armstrong,
Martin M. Matzuk, Gordon B. Mills, and Saul E. Rivkin

September 12-13, 2016 ¢ Seattle, WA

Co-presented with the Rivkin

Center for Ovarian Cancer

Colorectal Cancer: From Initiation to Outcomes
Conference Co-Chairpersons: Ernest T. Hawk,
Steven H. ltzkowitz, Kenneth W. Kinzler,

and Johanna W. Lampe

September 17-20, 2016 ¢ Tampa, FL

Ninth AACR Conference on

The Science of Cancer Health Disparities

in Racial/Ethnic Minorities and

the Medically Underserved

Conference Co-Chairpersons: Rick A. Kittles,

Folakemi T. Odedina, Jeffrey N. Weitzel, and Jun J. Yang
September 25-28, 2016 * Fort Lauderdale, FL

CRI-CIMT-EATI-AACR Second International
Cancer Immunotherapy Conference:
Translating Science into Survival

Conference Co-Chairpersons: James P, Allison,
Philip D. Greenberg, Christoph Huber,

and Guido Kroemer

September 25-28, 2016 « New York, NY

Tumor Immunology and Immunotherapy
Conference Co-Chairpersons: James P, Allison,
Pamela S. Ohashi, Antoni Ribas, and Ton Schumacher
October 20-23, 2016 * Boston, MA

Translational Control of Cancer:

A New Frontier in Cancer Biology and Therapy
Conference Co-Chairpersons:

Jennifer A. Doudna, Frank McCormick,

Davide Ruggero, and Nahum Sonenberg
October 27-30, 2016 * San Francisco, CA

Learn more and register at
AACR.org/Calendar

DNA Repair: Tumor Development

and Therapeutic Response

Conference Co-Chairpersons: Robert G. Bristow,
Maria Jasin, and Theodore S. Lawrence
November 2-5, 2016  Montreal, Quebec, Canada

New Horizons in Cancer Research:
Delivering Cures Through Cancer Science
Conference Co-Chairpersons:

José Baselga and Scott A. Armstrong
November 2-5, 2016 ¢ Shanghai, P.R. China

Improving Cancer Risk Prediction for Prevention
and Early Detection

Conference Co-Chairpersons: Graham A. Codlitz,
Susan M. Gapstur, Kenneth R. Muir, and Mark E. Sherman
November 16-19, 2016 * Orlando, FL

EORTC-NCI-AACR Molecular Targets and

Cancer Therapeutics Symposium

Conference Co-Chairpersons: Jean-Charles Soria,
Lee J. Helman, and Levi A. Garraway

November 29-December 2, 2016 * Munich, Germany

San Antonio Breast Cancer Symposium
Symposium Co-Directors: Carlos L. Arteaga,
Virginia G. Kaklamani, and C. Kent Osborne
December 6-10, 2016 « San Antonio, TX

Precision Medicine Series: Opportunities and
Challenges of Exploiting Synthetic Lethality in Cancer
Conference Co-Chairpersons: René Bernards,

William C. Hahn, and Louis M. Staudt

January 4-7, 2017 « San Diego, CA

AACR International Conference

on New Frontiers in Cancer Research
Conference Co-Chairpersons: Peter A. Jones
and Frank McCormick

January 18-22, 2017 « Cape Town, South Africa

AACR Annual Meeting 2017
Program Committee Chairperson: Kornelia Polyak
April 1-5, 2017 » Washington, DC

AAC_RA merican Association
for Cancer Research

FINDING CURES TOGETHER™




Announcing Keystone Symposia’s
20162017 RNA Conferences

Precision Genome Engineering

Scientific Organizers: J. Keith Joung, Emmanuelle Charpentier and Olivier Danos
January 8-12, 2017 | Breckenridge, Colorado | USA
www.keystonesymposia.org/17A2

Deadlines: Scholarship/Discounted Abstract — Sep 13, 2016, Abstract — Oct 6, 2016; Discounted Registration — Nov 9, 2016

Omics Strategies to Study the Proteome

Scientific Organizers: Alan Saghatelian, Chuan He and lleana M. Cristea

January 29-February 2, 2017 | Breckenridge, Colorado | USA
www.keystonesymposia.org/17A8

Deadlines: Scholarship/Discounted Abstract — Sep 28, 2016; Abstract — Oct 27, 2016, Discounted Registration — Nov 29, 2016

Epigenetics and Human Disease:

Progress from Mechanisms to Therapeutics

Scientific Organizers: Johnathan R. Whetstine, Jessica K. Tyler and Rabinder K. Prinjha
January 29-February 2, 2017 | Seattle, Washington | USA

www.keystonesymposia.org/17A9
Deadlines: Scholarship/Discounted Abstract — Sep 29, 2016, Abstract — Oct 27, 2016, Discounted Registration — Nov 30, 2016

Noncoding RNAs from Disease to Targeted Therapeutics
Scientific Organizers: Kevin V. Morris, Archa Fox and Paloma Hoban Giangrande
jointwith Protein-RNA Interactions: Scale, Mechanisms, Structure
and Function of Coding and Noncoding RNPs

Scientific Organizers: Gene W. Yeo, Jernej Ule, Karla Neugebauer and Melissa J. Moore
February 5-9, 2017 | Banff, Alberta | Canada

www.keystonesymposia.org/17J5 | www.keystonesymposia.org/17J6
Deadlines: Scholarship/Discounted Abstract — Oct 5, 2016; Abstract — Nov 2, 2016, Discounted Registration — Dec 6, 2016

mRNA Processing and Human Disease

Scientific Organizers: James L. Manley, Siddhartha Mukherjee and Gideon Dreyfuss
March 5-8, 2017 | Taos, New Mexico | USA

www.keystonesymposia.org/17C3

Deadlines: Scholarship/Discounted Abstract — Nov 2, 2016, Abstract — Dec 6, 2016, Discounted Registration — Jan 10, 2017

RNA-Based Approaches in Cardiovascular Disease

Scientific Organizers: Thomas Thum and Roger J. Hajjar

jointwith Molecular Mechanisms of Heart Development

Scientific Organizers: Benoit G. Bruneau, Brian L. Black and Margaret E. Buckingham
March 26-30, 2017 | Keystone, Colorado | USA

www.keystonesymposia.org/17X8
Deadlines: Scholarship/Discounted Abstract — Nov 30, 2016; Abstract — Jan 11, 2017; Discounted Registration — Jan 26, 2017

Submit an abstract to participate fully in the conference ™
via a poster presentation and possible selection for a K EYSTO N E *** SYM POS IA
short talk. Scholarships are available for graduate on Molecular and Cellular Biology
students and postdoctoral fellows. For full program,
speaker, abstract and scholarship details, visit

www.keystonesymposia.org/genetics PO Box 1630 | Silverthorne, CO 80498 | 800-253-0685 | 970-262-1230

Accelerating Life Science Discovery




== CRISPR-Cas

CRISPR-Cas

The essential guide to CRISPR-Cas

. Edited by Jennifer Doudna, University of California, Berkeley;
\ e Prashant Mali, University of California, San Diego

rrresepy AOIEIOGET v SED —NASIAH D

he development of CRISPR—Cas technology is revolutionizing biology. Based on machinery bacteria
use to target foreign nucleic acids, these powerful techniques allow investigators to edit nucleic acids
and modulate gene expression more rapidly and accurately than ever before.

Featuring contributions from leading figures in the CRISPR—Cas field, this laboratory manual presents a state-of-the-art guide to the
technology. It includes step-by-step protocols for applying CRISPR—Cas-based techniques in various systems, including yeast, zebrafish,
Drosophila, mice, and cultured cells (e.g., human pluripotent stem cells). The contributors cover web-based tools and approaches for
designing guide RNAs that precisely target genes of interest, methods for preparing and delivering CRISPR—Cas reagents into cells, and
ways to screen for cells that harbor the desired genetic changes. Strategies for optimizing CRISPR—Cas in each system—especially for
minimizing off-target effects—are also provided.

Authors also describe other applications of the CRISPR—Cas system, including its use for regulating genome activation and repression,
and discuss the development of next-generation CRISPR—Cas tools. The book is thus an essential laboratory resource for all cell,
molecular, and developmental biologists, as well as biochemists, geneticists, and all who seek to expand their biotechnology toolkits.

2016, 192 pages, illustrated (20 color, 4 B&W), index

Paperback: Print Book + eBook $210 Print Book $110 eBook $100 ISBN 978-1-621821-31-1
Hardcover: Print Book + eBook $250 Print Book $150 eBook $100 ISBN 978-1-621821-30-4
Visit our website for special sale pricing! eBook available exclusively at www.cshlpress.org
Contents
Preface PROTOCOLS CHAPTER 8 Cas9-Mediated Genome Engi- PROTOCOL
CHAPTER 1 Overview of CRISPR-Cas9 Single Guide RNA Library Design and neering in Drosophila melanogaster Generation of Genetically Modified Mice
s Construction INTRODUCTION Using the CRISPR-Cas9 Genome-Editing
Biology : ;
INTRODUCTION Ti7n Wang, Eric'S. Ligider, aond Cas9-Mediated Genome Engineering in Systet
Overview of CRISPR_Cas9 Biology David M. Sabatini Drosophila melanogaster § & {grge Hentz_o]—lzkl,{e]h'zl\zé Ag’mg WzZ{z'aZL zzmbnnﬁ
& Viral Packagi d Cell Cul fc S . ongvaux, Judith Stein, Cynthia Hughes, an
Hannah K. Ratner, Timothy R. Sampson, and Cﬁspai{c_gf;:dg g:reen: waretor Bt Hondenand borbers Lorrinin Rz'r/;gavrd A. Flavell ! ¢
David S. Weiss . . PROTOCOLS
Lim Wlmg, Lric S L snderiindl Design and Generation of Donor Constructs CHAPTER 11 Genome Editing in Human
CHAPTER 2 Guide RNAs: A Glimpse at the David M. Sabatini & T : Pluripotent Stem Cells
Sequences that Drive CRISPR—Cas Systems . . for Genome Engineering in Drosophila
IN(EFRODUCTION C.HAPTER 5 Adeno-Associated Virus-Me- Benjamin E. Housden and Norbert Perrimon INTRODUCTION
: ) . b b dGlated D%lver of.CR.ISII’vl[l—CasalS.ysteénilfor Detection of Indel Mutations in Drosophilaby ~ Genome Editing in Human Pluripotent
G“_lde RNAs: A Glimpse at the Sequences that £NOME CRNCCEng . idmnmaudn, Lels High-Resolution Melt Analysis (HRMA) Stem Cells
Dlnve (;RISPR—CQS S}’Zfem; I PROTOCOL Benjamin E. Housden and Norbert Perrimon Cory Smith, Zhaohui Ye, and Linzhao Cheng
Alexandra E. Briner and Rudolphe Barrangon  p deno-Associated Virus-Mediated Delivery of Design and Generation of Drosophila Single PROTOCOL
PROTOCOL CRISPR~Cas Systems for Genome Engincering  Guide RNA Expression Constructs s
. o . : 5 e p ¢ A Method for Genome Editing in Human
Prediction and Validation of Native and in Mammalian Cells Benjamin E. Housden, Yanhui Hu, and Pluripotent Stem Cells
Engineered Cas9 Guide Sequences Thomas Gaj and David V. Schaffer Norbert Perrimon pote . .
8 q Cory Smith, Zhaohui Ye, and Linzhao Cheng

Alexandra E. Briner, Emily D. Henriksen, and  CAPTER 6 Detecting Single-Nucleotide ~ CHAPTER 9 Optimization Strategies for the

Rodolphe Barrangou Substitutions Induced by Genome Editing CRISPR-Cas9 Genome-Editing System %gfi{fgs gozr %{;liggzthcc;?antigigf‘iSPR
CHAPTER 3 Characterization of Cas9— INTRODUCTION INTRODUCTION Repression in Mammalian Cells

Guide RNA Orthologs Detecting Single-Nucleotide Substitutions Optimization Strategies for the CRISPR-Cas9  INTRODUCTION

INTRODUCTION Induced by Genome Editing Genome-Editing System An Introduction to CRISPR Technolo
Characterization of Cas9-Guide RNA Orthologs  Yuichiro Miyaoka, Amanda H. Chan, and Charles E. Vejnar, Miguel Moreno-Mateos, for Genome Activation and Repression in
Jonathan L. Braff. Stephanie ]. Yaung, Bruce R. Conklin Daniel Cifuentes, Ariel A. Bazzini, and Mainialian Cells E

Kevin M. Esvelt, and George M. Church PROTOCOL Antonio J. Giraldez Dan Du and Lei S. Qi

PROTOCOL Using Digital Polymerase Chain Reaction to PROTOCOL PROTOCOL

Characterizing Cas9 Protospacer-Adjacent Detect Single-Nucleotide Substitutions Induced  Optimized CRISPR-Cas9 System for Genome CRISPR Tichniolosy ot Geriotie Activation
Motifs with High-Throughput Sequencing of by Genome Editing Editing in Zebrafish and Repression in fg\/Iyammalian Cells
Library Depletion Experiments Yuichiro Miyaoka, Amanda H. Chan, and Charles E. Vejnar, Miguel Moreno-Mateos, Dun Dg and Lei S. Qi

Jonathan L. Braff; Stephanie ]. Yaung, Bruce R. Conklin Daniel Cifuentes, Ariel A. Bazzini, and APPENDIX Gcne.ral Safery and Hazardous
Kevin M. Esvelt, and George M. Church CHAPTER 7 CRISPR-Cas9 Genome Engi- Antonio ]. Giraldez Material Information y

CHAPTER 4 Large-Scale Single Guide RNA neering in Saccharomyces cerevisiae Cells CHAPTER 10 Editing the Mouse Genome INDEX

Library Construction and Use for CRISPR- PROTOCOL Using the CRISPR-Cas9 System

Cas9-Based Genetic Screens CRISPR-Cas9 Genome Engineering in INTRODUCTION

INTRODUCTION Saccharomyces cerevisiae Cells Editing the Mouse Genome Using the

Large-Scale Single Guide RNA Library Owen W, Ryan, Snigdha Poddar, and CRISPR-Cas9 System

Construction and Use for CRISPR-Cas9-Based Jamie H.D. Cate Adam Williams, Jorge Henao-Mejia, and

Genetic Screens Richard A. Flavell

Tim Wang, Eric S. Lander, and

Tn i as www.cshlpress.org



Decoding the Language

of Genetics

By David Botstein, Lewis-Sigler Institute for Integrative Genomics

In this book, the distinguished geneticist David Botstein offers help and

advice to scientists and physicians daunted by the arcane technical terms R el

:
that flourish in his discipline. The science of gene function has a vocabulary

TEme

I
RFS

2
R
o
N
F

T

of specialized, sometimes confusing terms to explain how traits and diseases
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are inherited, how genes are organized and regulated in the genome, and how BEEEEEEN
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the genetic code is read and translated by cells. These terms are often a barrier
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to full understanding of the underlying concepts. Yet, as more and more in-
WEL@STYER®E

dividuals learn about their genomes, the information these sequences contain
cannot be understood or explained without reference to the basic ideas of genetics. Botstein draws on his
long experience as a teacher and pioneering scientist to explain and illuminate what many genetic terms
mean and how they entered common usage.
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