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v No phase separation 0
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
" - - 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 T —_— R2050, R2051* 50 Preps. (<50 ig RNA)
Samples available at zymoresearch.com/direct-zol or call (949) 679-1190 R2052, R2053* 200 Preps. (<50 ug RNA)
. I . 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”

< _ ZYMO RESEARCH Tel: (949) 679-1190 www.zymoresearch.com m—'%icati@n

o o The Beauty of Science is to Make Things Simple Made Simple~



Ce—mmmw——  \What if my RNR-Seq is wrong?
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Only with SIRVs can you be confident.

Spike-in controls are essential in RNA-Seq experiments to assess
workflow and platform properties. However, external RNA con-
trols existing to date are generally mono-exonic and non-variant,

ignificantly limiting their ability to reflect the t t f . : :
significantly fimiting their: abiiity o retiect the true nature o 69 artificial transcript variants representing

alternative splicing, promoter and poly(A)
site usage, overlapping genes,

eukaryotic transcriptomes. These are characterized by extensive
splicing, alternative and antisense transcription, overlapping

genes, and rare events like the formation of fusion genes. The and antisense transcription.
performance of RNA preparation, library generation, sequencing,

and bioinformatics algorithms can furthermore not be assessed Validation of the RNA-Seq pipeline.
adequately without known transcript spike-in controls of repre-

sentative complexity. Quantification of differential expression

on the transcript level.

To address this gap, Lexogen has conceived Spike-In RNA Variants

(SIRVs) for the quantification of mRNA isoforms in Next Generation

Sequencing. The accuracy of mapping, isoform assembly and

quantification can be assessed, making isoform-quantification — i
based experiments comparable. s as

sincen 0B B

NOGEM

Enabling complete transcriptome sequencing UJUJUJ.Iexogen.com



@ affymetrix

eBioscience

Break free from qPCR

Find gene targets faster

Validating gene targets with qPCR is often slow and costly due to lengthy
primer design, experimental assay optimization, and sample processing time.

QuantiGene® Plex Assays validate gene targets faster:

= No RNA purification or reverse transcription is required
= Multiplex panels of up to 80 genes are functionally validated

* One QuantiGene Plex® plate provides as much information as 20 gPCR plates

Fast-track your discovery at www.ebioscience.com/breakfree

Biology for a better world.

NORTH AMERICA: 888-999-1371 = EUROPE: +43 1 796 40 40-305 = JAPAN: +81 (0)3 6430 4020 = INQUIRIES: info@ebioscience.com

© 2016 Affymetrix, Inc. Al rights reserved. For Research Use Only. Not for use in diagnostic or therapeutic procedures

eBioscience GeneChip USB



somagenics

miR-ID® and miR-Direct® miRNA/isomiR assays
for sensitive and specific quantification

Superior isomiR discrimination

miR-ID® assays
0/0 0/+1 -1/0 -1/+1
0/0 (mature) 100% 0.09% 1.72% 0.00%
0/+1 isomiR 0.09% 100% 0.20% 0.17%
-1/0 isomiR 0.75% 0.72% 100% 0.00%
-1/+1 isomiR 0.01% 0.05% 0.13% 100%
AT assay_| Cross-discrimination assays using a synthetic
0/0 reference miRNA and its isomiRs by miR-ID®
(top) and the leading competitor’s advanced
technology (AT, bottom). -1, 0, +1 symbolize
0/+1 isomiR addition, no change, or deletion of single
-1/0 isomiR nucleotides with respect to the parent
-1/+1 isomiR miRNA at the 5’ or 3’ ends.

Superior isoform discrimination

miR-ID® assays AT assays
miR-19a miR-19b miR-19a miR-19b
miR-19a 100% 0.23% 100%
miR-19b | 1.43% 100% | 3.11% = 100%

hsa-miR-19a-3p UGUGCAAAUCUAUGCAAAACUGA
hsa-miR-19b-3p UGUGCAAAUCCAUGCAAAACUGA

miRNA isoform discrimination by miR-1D® (left) and leading competitor’s
advanced technology (AGS, right).

High sensitivity miRNA detection by miR-ID®

45 1
40 -
35
30 -
(&) 25 4
20 - 107

o)
15 I
@ miR-34a (slope =-3.64; R2=0.996) \Lm coples
107 W mir-34b (slope =-3.70; R*=0.996) 3

.. miR-34c (slope=-3.34; R?=0.993)

106

0 1 2 3 4 5 6 7 8 9
log,, of MiRNA concentration in sample, aM

miRNA dilution curves show reliable detection over an 8-log dynamic
concentration range (RNA input copy numbers next to symbols).

miR-ID ®

+¢ Superior single nucleotide polymorphism
discrimination at any position

¢ 5’- and 3’- isomiR quantification

¢ Uncompromised sensitivity

¢ Multiplexing capabilities

+¢ Distinguishes 3’end modifications (2’-OMe/2’-
OH)

miR-Direct®

+»» Direct miRNA detection from biofluids

¢ Powerful miR-ID® discrimination capabilities

¢+ Compatible with heparin/PCR inhibitor-
containing plasma

¢ Quantitative and proportional detection over a
large range of sample volumes

¢ Ability to concentrate from large sample sizes
for low abundance miRNAs

Custom and catalog assays are available.
Call to inquire at 831-426-7700 x17 or

learn more at:
www.somagenics.com/rna-detection




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



JUST RIGHT

tOR...

AUTOMATION FOR THE COMPLETE
LINEUP OF GENOMIC APPLICATIONS.

For any throughput—and any application—the Fragment Analyzerm™
is the premier instrument for simultaneously automating the qualification

and quantification of nucleic acid fragments and smears.

' A ADVANCED
¥ ANALYTICAL

Automating genomic discovery More at AATI -US.COM




Automated RNA NGS Services

Rapid, high quality results

Automated workflows designed for success

With more than 10 years’ experience handling RNA, our team of
seasoned RNA scientists know how to ensure top quality RNA
sequencing data with 90 % mappable reads.

Our scientists work in state-of-the-art facilities following strict
Standard Operating Procedures. We use automated workflows and

high-throughput robotic pipetting stations for maximum reproducibility.

Rigorous QC at every stage of the analysis ensures reliable results.

The speed you need, with complete peace of mind.

NGS Services by the RNA experts

exiqon.com/ngs-services

Www.exigon.com

Messenger RNA or
whole transcriptome
sequencing services

EXIQON

Seek Find Verify



== 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 Packasi d Cell Culture f i ; 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
Guide RNAs: A Glimpse at the Sequences that -~ Genome Engineering in Mammalian Cells 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
. Ly . i i Rk 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 Cariotmie Artivation and Represion it
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 ]. 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  GRISPR Technoloey for Genome 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
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SBS Genetech Co.,Ltd.

Custom Oligonucleotides

@ Regular oligos

€ Long oligos

€ Phosphorothioated oligos (S-Oligos)
€ Modified oligos

@ Fluorescent oligos

€ Tagman probes

€ Molecular beacon

@ Oligo pool & microarray

Custom Peptide Synthesis

@ Purities from desalt to 98%
@ Acetylation/Amidation

€ Phosphorylatd peptides

@ Fluorescein/Biotin labeled peptides

@ Specialty peptides with unnatural amino acids
@ Cyclic peptides

€ KLH/BSA/OVA Conjugation
€ Multiple Antigenic Peptides
@ Peptide nucleic acid (PNA)

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

Email: order@sbsbio.com Website:



2016-2017

SCIENTIFIC

CONFERENCES

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

DNA Repair: Tumor Development

and Therapeutic Response

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
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
Co-Chairpersons: Graham A. Colditz,
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
Co-Chairpersons: Jean-Charles Soria,

Lee J. Helman, and Levi A. Garraway
November 29-December 2, 2016

Munich, Germany

San Antonio Breast Cancer Symposium
Presented by CTRC-AACR-BCM
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
Co-Chairpersons: René Bernardss,
William C. Hahn, and Louis M. Staudt
January 4-7, 2017 « San Diego, CA

AACR International Conference

on New Frontiers in Cancer Research
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

AACR-AHNS Head and Neck Cancer Conference:
Optimizing Survival and Quality of Life Through
Basic, Clinical, and Translational Research
Chairperson: Jeffrey N. Myers

Co-Chairpersons: Jennifer Rubin Grandis,

J. Silvio Gutkind, Quynh-Thu Le

April 23-25, 2017 « San Diego, CA

AACR International Conference
on Translational Cancer Medicine
Co-Chairpersons: Carlos L. Arteaga
and Carlos Gil M. Ferreira

May 4-6, 2017 « Sdo Paulo, Brazil

International Conference

on Malignant Lymphoma (ICML)
Co-Chairpersons: James O. Armitage,
Martin F. Fey, and Emanuele Zucca
Hosting Chairperson: Franco Cavalli
June 14-17, 2017 « Lugano, Switzerland

EACR-AACR-SIC Special Conference 2017: The
Challenges of Optimizing Inmuno and Targeted
Therapies: From Cancer Biology to the Clinic
Co-Chairpersons: Anton J.M. Berns, Nancy E.
Davidson, and Silvia Giordano

June 24-27, 2017 « Florence, Italy

Advances in Modeling Cancer in Mice: Technology,
Biology, and Beyond

Co-Chairpersons: Cory Abate-Shen, Kevin M. Haigis,
Katerina A. Politi, and Julien Sage

September 24-27, 2017 « Orlando, FL

The Science of Cancer Health Disparities in Racial/
Ethnic Minorities and the Medically Underserved
Co-Chairpersons to be announced

September 25-28, 2017 ¢ Atlanta, GA

AAC_R American Association
for Cancer Research

Learn more and register at

AACR.org/Calendar FINDING CURES TOGETHER*"




Decoding the Language

of Genetics

74
37
G
o
v}

are inherited, how genes are organized and regulated in the genome, and how BEEEEEEN
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By David Botstein, Lewis-Sigler Institute for Integrative Genomics e IRAE
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In this book, the distinguished geneticist David Botstein offers help and o LANGUAGE €
advice to scientists and physicians daunted by the arcane technical terms LCHAL CRE
. . . . . . . . i

that flourish in his discipline. The science of gene function has a vocabulary Lo L GENETECS ;
of specialized, sometimes confusing terms to explain how traits and diseases DooER ¢ o i
N P ET,
A
N
r

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.

2015, 240 pages, illustrated (30 4C, 10 B&W), index

Hardcover $79 ISBN 978-1-621820-92-5
Contents

Preface 9 Functional Suppression

Acknowledgments 10 The Genetics of Complex Phenotypes

1 The Basics 11 Transcriptional Regulation of Gene Expression

2 Implicit Experiments and the Functional Gene 12 The Modular Architecture of Genes and Genomes
3 Recombination and Linkage Mapping 13 Evolution Conserves Functional Sequences

4 Pathway Analysis 14 Human Population Genetics

5 Regulation of Metabolic Pathways 15 Inferring Human Gene Function from

6 Phage and the Beginning of Molecular Genetics Dityezse Alldce

7 Transcription, Translation, and the Genetic Code 16 Xiﬁjﬁiﬁm in Genetics and

8 Suppression Genetics Index

www.cshlpress.org
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GE Healthcare
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Fast, efficient, loss-of-function screening
with Dharmacon CRISPR Libraries

Rapidly assess multiple target sites per gene across hundreds or thousands of
genes with Dharmacon™ Edit-R™ CRISPR-Cas9 screening libraries. Our arrayed ¥
synthetic crRNA and pooled lentiviral sgRNA collections leverage our powerful
CRISPR RNA design algorithm to deliver high functionality and superior
specificity - for high-confidence, loss-of-function screens.

Edit-R crRNA Libraries | Edit-R Pooled Lentiviral sgRNA Libraries

Arrayed crRNA: Knockout of essential genes results in apoptosis Pooled lentiviral sgRNA: Identification
5 of kinases involved in viability

1 + Depleted

« Insignificant
= Enriched

ApoONE (Normalized to NTCs)
Log2 Fold change

Lipid UT A 2 3 4 1 2 3 4 100 1,000 10,000 100,000
PLK1 KIF11 BCL2L1

U20S-(Ubi)EGFP-Cas9 stable cell seeded at 10,000 cells/well in 96-well format were transfected the following day with four different Hits are identified by how strongly and significantly the experimental constructs are
crRNA:tracrRNA complexes at 25 nM concentration targeting PLK1, KIF11 or BCL2L1 or four non-targeting crRNA controls (NTC). Wells depleted at T1 compared to the constructs in the reference sample (T0). 2 1.5-fold
transfected with lipid alone (Lipid) or left untreated (UT) were also included as controls. The effects on apoptosis were assayed using Casp3/9 depletion | < 0.05 padj value

homogeneous assay (ApoONE, Promegal at 48 hours post-transfection. Data normalized to average of NTC (non-targeting) crRNA controls.

imagination at work gelifesciences.com/CRISPR



Targeting the Pathways of Human

Diseases™ with microRNA Therapeutics

A single microRNA can target and
regulate up to hundreds of genes.

These genes are in turn integrally

e %o
involved in biological networks and pathways, including disease states.

. o
Targeting pathways of human disease with microRNA-based drugs R EG L.J LU.S

o o°®
represents a potentially powerful therapeutic approach.

regulusrx.com
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