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Molecular Neuroscience
A Laboratory Manual

Edited by Rusty Lansford, California Institute of Technology

Awide variety of powerful molecular techniques have been applied to biology in recent
decades, ranging from recombinant DNA technologies to state-of-the-art imaging

methods. But the plethora of techniques available combined with the complexities of neurobi-
ological systems can make it difficult for neuroscientists to select and carry out an experimental
procedure to effectively address the question at hand.

This laboratory manual serves as a comprehensive practical guide to molecular and cellular methods for neuroscientists.
It consists of five major sections: Working with Cells, Working with DNA, Working with RNA, Gene Transfer, and
Imaging. Each includes step-by-step protocols and discussions of basic and cutting- edge procedures for working in that
area. Fundamental techniques include maintaining a sterile working environment, purifying and culturing neural cells,
isolating and manipulating DNA and RNA, and understanding and using a microscope. Advanced topics include
single-neuron isolation and analysis, in vivo gene delivery and imaging, optogenetics, RNA interference, transgenic
technologies, high-throughput analysis of gene expression (e.g., RNA-Seq), and constructing and imaging fluorescent
proteins.

The manual includes protocols used in the Advanced Techniques in Molecular Neuroscience course offered annually
at Cold Spring Harbor Laboratory, as well as protocols drawn from its best-selling lab manuals. It is an essential
resource for all neuroscientists, from graduate students upward, who seek to use molecular techniques to probe the
complexities of the nervous system.

2014, 648 pp., illus. (64 4C, 50 B&W), index
Hardcover  $150  £94 ISBN 978-1-621820-13-0 
Paperback  $72  £56 ISBN 978-1-621820-14-7

CONTENTS
Foreword
Preface

SECTION 1. WORKING WITH CELLS

Working without Contamination
Kathy Barker
Sterile Pipetting and Pouring Techniques
Kathy Barker
Filter Sterilization Techniques
Kathy Barker
Aspirating Fluids with Sterile Technique
Kathy Barker
Working Sterilely in a Biosafety Cabinet
Kathy Barker
Mammalian Cell Culture
Gretchen J. Darlington
Purification and Culture of Retinal Ganglion
Cells
Alissa Winzeler and Jack T. Wang

Purification and Culture of Retinal Ganglion
Cells from Rodents
Alissa Winzeler and Jack T. Wang
Purification and Culture of Astrocytes
Lynette C. Foo
Purification of Rat and Mouse Astrocytes by
Immunopanning
Lynette C. Foo
Maintaining Live Cells and Tissue Slices in 
the Imaging Setup
Michael E. Dailey, Glen S. Marrs, and 
Dana Kurpius

SECTION 2. WORKING WITH DNA
BACTERIA BASICS
Bacteria
Kathy Barker
Making Media for Bacterial Culture
Kathy Barker
Obtaining Isolated Colonies of Bacteria
Kathy Barker
Using a Petroff-Hausser Counting Chamber
Kathy Barker

Measurement of Bacterial Growth by
Spectrophotometry
Kathy Barker
Freezing Bacteria for Long-Term Storage
Kathy Barker

DNA BASICS
Preparation of Plasmid DNA by Alkaline Lysis
with Sodium Dodecyl Sulfate: Minipreparation
Joseph Sambrook and David W. Russell
Preparation and Transformation of Competent
E. coli Using Calcium Chloride
Joseph Sambrook and David W. Russell
Quantitation of DNA and RNA
Carlos F. Barbas III, Dennis R. Burton, 
Jamie K. Scott, and Gregg J. Silverman
The Basic Polymerase Chain Reaction
Joseph Sambrook and David W. Russell
Optimization and Troubleshooting in
Polymerase Chain Reaction
Kenneth H. Roux
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Working with Bacterial Artificial Chromosomes
Joseph Sambrook and David W. Russell
Isolation of Bacterial Artificial Chromosome
DNA from Small-Scale Cultures
Joseph Sambrook and David W. Russell
Homologous Recombination Using Bacterial
Artificial Chromosomes
Cary Lai, Tobias Fischer, and Elizabeth Munroe
Bacterial Artificial Chromosome Transgenic
Mice and the GENSAT Database of
Engineered Mouse Strains
Eric F. Schmidt, Laura Kus, Shiaoching Gong,
and Nathaniel Heintz
Agarose Gel Electrophoresis
Joseph Sambrook and David W. Russell
Southern Blotting: Capillary Transfer of DNA
to Membranes
Joseph Sambrook and David W. Russell
Southern Hybridization of Radiolabeled Probes
to Nucleic Acids Immobilized�on Membranes
Joseph Sambrook and David W. Russell

PROTEIN-DNA INTERACTIONS
Electrophoretic Mobility-Shift Assays
Michael F. Carey, Craig L. Peterson, and 
Stephen T. Smale
Chromatin Immunoprecipitation (ChIP)
Analysis of Protein-DNA Interactions
Tae Hoon Kim and Job Dekker
Formaldehyde Cross-Linking
Tae Hoon Kim and Job Dekker
Preparation of Cross-Linked Chromatin for
ChIP
Tae Hoon Kim and Job Dekker
ChIP
Tae Hoon Kim and Job Dekker
ChIP-Quantitative Polymerase Chain Reaction
(ChIP-qPCR)
Tae Hoon Kim and Job Dekker
ChIP-chip
Tae Hoon Kim and Job Dekker
ChIP-seq
Tae Hoon Kim and Job Dekker

SECTION 3. WORKING WITH RNA
RNA BASICS
The Fundamentals of RNA Purification
Timothy W. Nilsen

General Procedures for Avoiding
Contamination with RNase
Andras Nagy, Marina Gertsenstein, 
Kristina Vintersten, and Richard Behringer
Purification of RNA from Cells and Tissues by
Acid Phenol-Guanidinium Thiocyanate-
Chloroform Extraction
Joseph Sambrook and David W. Russell
Isolating Total RNA from Mouse Embryos or
Fetal Tissues
Andras Nagy, Marina Gertsenstein, Kristina
Vintersten, and Richard Behringer
Single-Neuron Isolation for RNA Analysis
Using Pipette Capture and Laser Capture
Microdissection
Ditte Lovatt, Thomas Bell, and James Eberwine
Antisense RNA Amplification for Target
Assessment of Total mRNA from�a Single Cell
Jacqueline Morris, Thomas J. Bell, Peter T.
Buckley, and James H. Eberwine
Denaturation and Electrophoresis of RNA with
Formaldehyde
Donald C. Rio
Northern Blots: Capillary Transfer of RNA
from Agarose Gels and Filter Hybridization
Using Standard Stringency Conditions
Donald C. Rio
Combinatorial Analysis of mRNA Expression
Patterns in Mouse Embryos Using
Hybridization Chain Reaction
David Huss, Harry M.T. Choi, Carol Readhead,
Scott E. Fraser, Niles A. Pierce, and 
Rusty Lansford
Electrophoretic Mobility Shift Assays for RNA-
Protein Complexes
Donald C. Rio
RNase Footprinting to Map Sites of RNA-
Protein Interactions
Timothy W. Nilsen
Identification of RNA Cargoes by Antibody-
Positioned RNA Amplification
Kevin Y. Miyashiro and James Eberwine
CLIP (Cross-Linking and
Immunoprecipitation) Identification of RNAs
Bound�by a Specific Protein
Robert Darnell

TRANSCRIPTOME ANALYSIS
Transcriptome Analysis Using Microarrays
Preparation of Fluorescent-Dye-Labeled cDNA
from RNA for Microarray Hybridization
Manuel Ares Jr.

Microarray Slide Hybridization Using
Fluorescently Labeled cDNA
Manuel Ares Jr.
Scanning Microarray Slides
Manuel Ares Jr.
Tips on Hybridizing, Washing, and Scanning
Affymetrix Microarrays
Manuel Ares Jr.
Methods for Processing Microarray Data
Manuel Ares Jr.

Transcriptome Analysis with High-Throughput
Sequencing
Fragmentation of Whole-Transcriptome RNA
Using E. coli RNase III
Manuel Ares Jr.
Preparation of Small RNA Libraries for High-
Throughput Sequencing
Colin Malone, Julius Brennecke, Ben Czech,
Alexei Aravin, and Gregory J. Hannon
Tips for Preparing mRNA-Seq Libraries from
Poly(A)+ mRNA for Illumina Transcriptome
High-Throughput Sequencing
Brenton R. Graveley
High-Throughput Illumina Strand-Specific
RNA Sequencing Library Preparation
Silin Zhong, Je-Gun Joung, Yi Zheng, 
Yun-ru Chen, Bao Liu, Ying Shao, 
Jenny Z. Xiang, Zhangjun Fei, and 
James J. Giovannoni
Methods for Processing High-Throughput
RNA Sequencing Data
Manuel Ares Jr.

RNAi
Creating an miR30-Based shRNA Vector
Kenneth Chang, Krista Marran, Amy Valentine,
and Gregory J. Hannon
Packaging shRNA Retroviruses
Kenneth Chang, Krista Marran, Amy Valentine,
and Gregory J. Hannon
Infection of Mammalian Cells with Retroviral
shRNAs
Kenneth Chang, Krista Marran, Amy Valentine,
and Gregory J. Hannon
Creating Transgenic shRNA Mice by
Recombinase-Mediated Cassette Exchange
Prem K. Premsrirut, Lukas E. Dow, Youngkyu
Park, Gregory J. Hannon, and Scott W. Lowe

MANUALS
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SECTION 4. GENE TRANSFER
Nonviral Methods
DNA Transfection Mediated by Lipofection
Joseph Sambrook and David W. Russell
Transfection of Mammalian Cells with
Fluorescent Protein Fusions
David L. Spector and Robert D. Goldman
DNA Transfection by Electroporation
Joseph Sambrook and David W. Russell
PiggyBac Transposon-Mediated Cellular
Transgenesis in Mammalian Forebrain by In
Utero Electroporation
Fuyi Chen, Brady J. Maher, and 
Joseph J. LoTurco
Single Cell/Cellular Subregion-Targeted
Phototransfection
Jaehee Lee, Jai-Yoon Sul, James H. Eberwine

VIRAL METHODS
Generation and Analysis of Lentivirus
Expressing a 2A Peptide-Linked Bicistronic
Fluorescent Construct
David Huss and Rusty Lansford
Lentiviral Vectors for Retrograde Delivery of
Recombinases and Transactivators
Ian R. Wickersham, Heather A. Sullivan, 
Gerald M. Pao, Hiroki Hamanaka, 
Ki A. Goosens, Inder M. Verma, 
and H. Sebastian Seung
Rabies Viral Vectors for Monosynaptic Tracing
and Targeted Transgene Expression in Neurons
Ian R. Wickersham and Heather A. Sullivan
Concentration and Purification of Rabies Viral
and Lentiviral Vectors
Heather A. Sullivan and Ian R. Wickersham
Stable Producer Cell Lines for Adeno-
Associated Virus (AAV) Assembly
Gilliane Chadeuf and Anna Salvetti
Generation of Replication-Competent and -
Defective Herpes simplex Virus (HSV) Vectors
William F. Goins, David M. Krisky, James B.
Wechuck, Darren Wolfe, Shaohua Huang, and
Joseph C. Glorioso
Construction and Packaging of Herpes simplex

Virus/Adeno-Associated�Virus (HSV/AAV)
Hybrid Amplicon Vectors
Okay Saydam, Daniel L. Glauser, and 
Cornel Fraefel

SECTION 5. IMAGING
MICROSCOPY BASICS
Microscopy
Kathy Barker
Using the Light Microscope
Kathy Barker
Confocal Microscopy: Principles and Practice
Alan Fine
Principles of Multiphoton-Excitation
Fluorescence Microscopy
Winfried Denk
Digital Scanned Laser Light Sheet Fluorescence
Microscopy
Philipp J. Keller and Ernst H. K. Stelzer

LIGHT MODULATION OF PROTEINS
Constructing and Expressing Fluorescent
Protein Fusions
David L. Spector and Robert D. Goldman
Imaging Green Fluorescent Protein-Labeled
Neurons Using Light and Electron Microscopy
Graham W. Knott
Imaging Synaptic Protein Dynamics Using
Photoactivatable Green Fluorescent Protein
Robby M. Weimer, Travis C. Hill, 
Andrew M. Hamilton, and Karen Zito
Imaging Neuronal Activity with Genetically
Encoded Calcium Indicators
Lin Tian, S. Andrew Hires, and Loren L. Looger
Measuring Membrane Voltage with Fluorescent
Proteins
Jordan Patti and Ehud Y. Isacoff
Optogenetics: Opsins and Optical Interfaces in
Neuroscience
Antoine R. Adamantidis, Feng Zhang, 
Luis de Lecea, and Karl Deisseroth
Establishing a Fiber-Optic-Based Optical
Neural Interface
Antoine R. Adamantidis, Feng Zhang, 
Luis de Lecea, and Karl Deisseroth

IN VIVO IMAGING
Single-Cell Electroporation in Xenopus
Xue Feng Liu and Kurt Haas
Single-Cell Electroporation of Xenopus Tadpole
Tectal Neurons
Xue Feng Liu and Kurt Haas
In Vivo Time-Lapse Imaging of Neuronal
Development in Xenopus
Edward S. Ruthazer, Anne Schohl, Neil
Schwartz, Aydin Tavakoli, Marc Tremblay, and
Hollis T. Cline
Bulk Electroporation of Retinal Ganglion Cells
in Live Xenopus Tadpoles
Edward S. Ruthazer, Anne Schohl, Neil
Schwartz, Aydin Tavakoli, Marc Tremblay, and
Hollis T. Cline
4D Fluorescent Imaging of Embryonic Quail
Development
Christie A. Canaria and Rusty Lansford
Preparation and 4D Fluorescent Imaging of
Quail Embryos
Christie A. Canaria and Rusty Lansford
Generating and Imaging Multicolor Brainbow
Mice
Tamily A. Weissman, Joshua R. Sanes, 
Jeff W. Lichtman, and Jean Livet
Two-Photon Imaging of Microglia in the
Mouse Cortex In Vivo
Axel Nimmerjahn
Mapping Anatomy to Behavior in Thy1:18
ChR2-YFP Transgenic Mice Using
Optogenetics
Lief E. Fenno, Lisa A. Gunaydin, 
and Karl Deisseroth

APPENDIX
General Safety and Hazardous Material
Information

INDEX
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Subcellular Fractionation
A Laboratory Manual

CONTENTS (preliminary)

1. Introduction: Subcellular Fractionation

—An introduction to cellular compartmentali-
sation and fractionation techniques.
Discussion of fractionation of different sam-
ples (plant, human/animal including tissue
culture cells), yeast and bacteria.

—Methods of fractionation (ways to break
open/homogenise tissues) and then
organelle/sample isolation such as differential
centrifugation, density gradient centrifugation
and direct isolation (magnetic, affinity 
chromatography).

2. Plasma membrane isolation using immo-
bilised concanavalin A
Sue-Hwa Lin

3. Isolation of clathrin coated vesicles from 
tissue culture cells
Stephen Royle

4. Purification of endosomes from cells
Lukas Huber,Mariana Eca, 
Guimaraes de Araujo, Giorgia Lamberti

5. The synaptosome as a model system for
studying synaptic physiology
Gareth Evans

6. Isolation of phagosomes from tissue culture
cells
Paul Pryor

7. Isolation of exosomes from cell culture
media, blood plasma, serum, urine and
cerebrospinal fluid
Emily Zeringer, Mu Li, Tim Barta, 
Alexander V. Vlassov

8. Isolation of lysosomes from rat tissue and
tissue culture cells
Paul Pryor

9. Isolation of Specialised Secretory
Compartments: GLUT4 Storage Vesicles
Jessica Sadler, Christopher Lamb, 
Gwyn Gould, Nia Bryant

10. Isolation of peroxisomes from yeast
Jana Cramer, Daniel Effelsberg, 
Wolfgang Girzalsky, Ralf Erdmann

11. Isolation of microtubules, MAPs, and 
mictrotubule-dependent motor proteins

12. Golgi isolation
Danming Tang and Yanzhuang Wang

13. Isolation of mitochondria from cells 
and tissues
D.A. Clayton, HHMI Janelia Farm with 
Gerald Shadel

14. Topic: Chloroplast isolation

15. Subcellular fractionation of rough 
microsomes
D.D. Sabatini

16. Purification of ribosomes, ribosomal 
subunits, and polysomes
M. Rivera, A.M. Aguinaldo, T. Atha, 
J. Lake, A. Scheinman

PROTOCOLS

Isolation of Ribosomes by Chromatography

Purification of Ribosomes, Ribosomal
Subunits, and Polysomes

Isolation of Ribosomes and Polysomes by
Sucrose Density Gradient Centrifugation

Purification of 70S Ribosomes

Purification of Polysomes

Dissociation of Ribosomes into Large and
Small Subunits

17. Rapid isolation of nuclei from cells in vitro
Karl Riabowol

18. The nuclear matrix: Preparation for
microscopy and biochemical analysis
Dawn Coverley, Rosemary Wilson

Glossary

Appendix

References

Index

By Paul Pryor, Hull York Medical School

The successful isolation of specific cellular structures permits in-depth studies of their
function and composition. This laboratory manual provides step-by-step protocols for the

extraction of subcellular components from animal tissues, yeasts, plants, and cultured cells.
Each chapter describes methods for isolating a particular organelle, vesicle, membrane, or
macromolecular complex. Strategies for breaking cells without damaging the component of
interest, enriching for that component based on its physical and biochemical characteristics,
and monitoring and ensuring the success of the purification procedure are provided.

Due November 2014, 300 pp. (approx.), illus., glossary, appendix, references, index
Hardcover  $150  £94 ISBN 978-1-621820-38-3
Paperback  $90  £56 ISBN 978-1-621820-42-0
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A Bioinformatics Guide for 
Molecular Biologists

CONTENTS

Preface

Section 1: Introduction and Overview

1 Introduction to Computational Approaches for Biology and Medicine
Sarah J. Aerni and Marina Sirota

Section 2: Fundamental Concepts

2 Introduction to Computer Science
Eugene Davydov and Olga Russakovsky

3 Probability and Statistics
Alexander A. Morgan and Linda Miller

4 Machine Learning
Marc A. Schaub and Chuong B. Do

Section 3: Techniques for Analyzing Your Data

5 Image Analysis
Marina Sirota, Sarah J. Aerni, Tiffany Liu, and Guanglei Xiong

6 Expression Data
David Ruau

7 A Gentle Introduction to Genome-Wide Association Studies
Chuong B. Do, Marc A. Schaub, Marina Sirota, and Karen Lee

8 Next-Generation Sequencing Technologies
Jesse Rodriguez and George Asimenos

9 Proteomics
Amit Kaushal and Tiffany J. Chen

Section 4: Augmenting Your Data

10 Knowledge Base-Driven Pathway Analysis
Purvesh Khatri

11 Learning Biomolecular Pathways from Data
Karen Sachs and Gabriela K. Fragiadakis

12 Meta-Analysis and Data Integration of Gene Expression Experiments
Chirag J. Patel and Andrew H. Beck

13 Natural Language Processing: Informatics Techniques and Resources
Bethany Percha and Wei-Nchih Lee

Index

Edited by Sarah Aerni, Pivotal Software, Inc.; Marina Sirota, Systems Medicine, Stanford
University

Informatics can vastly assist progress in research and development in cell and molecular
biology and biomedicine. However, many investigators are either unaware of the ways in

which informatics can improve their research or find it inaccessible due to a feeling of
“informatics anxiety.” This sense of apprehension results from improper communication of
the principles behind these approaches and of the value of the many tools available. In fact,
many researchers are inherently distrustful of these tools. A more complete understanding of bioinformatics offered in
A Bioinformatics Guide for Molecular Biologists will allow the reader to become comfortable with these techniques,
encouraging their use—thus helping to make sense of the vast accumulation of data. To make these concepts
more accessible, the editors approach the field of bioinformatics from the viewpoint of a molecular biologist, (1) arming
the biologist with a basic understanding of the fundamental concepts in the field, (2) presenting approaches for using
the tools from the standpoint of the data for which they are created, and (3) showing how the field of informatics
is quickly adapting to the advancements in biology and biomedical technologies. All concepts are paired with
recommendations for the appropriate programming environment and tools best suited to solve the particular problem
at hand. It is a must-read for those interested in learning informatics techniques required for successful research and
development in the laboratory.

2014, 328 pp, illus. (64 4C, 26 B&W), index
Hardcover  $79 £50 ISBN 978-1-936113-22-4
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Career Options for Biomedical Scientists

CONTENTS

1 Introduction
Richard Sever and Kaaren Janssen

2 A Career at a Small Liberal Arts College
Jennifer Punt

3 Core Facility Management
Claire M. Brown

4 Academic Administration
Lydia Villa-Komaroff

5 Careers in Science and Grant Administration: View from the National
Institutes of Health
Marion Zatz and Sherry Dupere

6 At the Crossroads of Science and Society: Careers in Science Policy
Amy P. Patterson, Mary E. Groesch, Allan C. Shipp, and 
Christopher J. Viggiani

7 Working for a Scientific Society
Martin Frank

8 Leaving the Bench and Finding Your Foundation
John E. Spiro

9 Patent Law: At the Cutting Edge of Science but Not at the Bench
Salim Mamajiwalla

10 Biotech Start-Ups and Entrepreneurship
Susan Froshauer

11 A Career for Life Scientists in Management Consulting
Rodney W. Zemmel

12 Medical Communications: The “Write” Career Path for You?
Yfke Hager

13 Science Journalism and Writing
Helen Pearson

14 Science Publishing
John Inglis

Index

Edited by Kaaren Janssen, Cold Spring Harbor Laboratory Press; Richard Sever, Cold Spring
Harbor Laboratory Press

The majority of PhDs trained in biomedical sciences do not remain in academia. They are
now presented with a broad variety of career options, including science journalism,

publishing, science policy, patent law, and many more. This book examines the numerous
different careers that scientists leaving the bench can pursue, from the perspectives of
individuals who have successfully made the transition. In each case, the book sets out what
the job involves and describes the qualifications and skills sets required.

Due October 2014, 232pp., illus. (3 4C, 26 B&W), index
Hardcover  $45  £28 ISBN 978-1-936113-72-9 
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Connecting with Companies
A Guide to Consulting Agreements for Biomedical Scientists

By Edward Klees, J.D., General Counsel at the University of Virginia Investment Management
Company; H. Robert Horvitz, Ph.D., 2002 Nobel Laureate in Physiology or Medicine; Professor
of Biology, MIT; Member, McGovern Institute for Brain Research, MIT; Member, Koch Institute
for Integrative Cancer Research, MIT; Investigator, Howard Hughes Medical Institute

An essential guide for academic scientists and physicians 
who are considering consulting work in biomedicine

Before signing a consulting agreement, this must-have reference will help you understand the key issues to consider—
from intellectual property, confidentiality, and compensation, to often overlooked issues such as indemnity, different
classes of stock, and the relevance of insider trading and securities laws.

Read Connecting with Companies and you will:

• Gain invaluable, first-hand advice from the authors: a leading attorney and a Nobel Laureate in
Physiology or Medicine, both with extensive experience reviewing and negotiating consulting agreements

• Receive guidance for academics, lawyers, accountants, auditors, venture capitalists, and technology 
transfer departments of universities, hospitals, and research organizations

• Understand crucial start-up issues such as 83b tax election and participating preferred stock

2014, 156 pp., glossary, index
Hardcover  $39  £24 ISBN 978-1-621821-07-6 

continued

CONTENTS

Acknowledgments
Disclaimer

1. Introduction

2. Issues to Consider when Negotiating a Consulting Agreement
A. Define What You Want in the Contract
B. The Contract Is a Legal Agreement-Make Sure It Is Right

1. Read the Contract
2. The Words Mean What They Say
3. If Something Is Unclear, It Might Be Wrong-or Wrongly

Interpreted Later
4. Legalisms
5. If It Is Not in the Contract, You Might Not Get It

C. Do Not Assume You Have to Sign a Contract as Is
D. Protect All Intellectual Property
E. Review University Policies

1. Time Commitment
2. Disclosure of Laboratory Results

3. Use of University Resources
4. Involvement of Postdoctoral Researchers and Students
5. Conduct of Research
6. “Significant Financial Interest”
7. Employment by Company
8. Multiple Relationships with Company
9. Use of Name or University Letterhead
10. Consulting during a Sabbatical

3. What Constitutes Consulting?
A. Service on an Advisory Board
B. Conduct of Research
C. Meetings with investors
D. Serving as a Company Director or Officer
E. Advising Venture Capital Funds
F. “Expert Network” and Hedge Fund Consulting
G. Expert Witness Services-Litigation
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Connecting with Companies
A Guide to Consulting Agreements for Biomedical Scientists

continued

H. Company Seminars, Speeches, Symposia-CDAs
I. A Note about CDAs Linked to Consulting Agreements

J. A Final Word Concerning Chapter 3

4. Scope of Services

5. Cash Compensation
A. Retainer
B. Consulting Fee
C. Travel Time
D. Expenses
E. Taxes on Retainers and Consulting Fees
F. Deferral of Compensation Income through 
Retirement Savings

6. Shares, Stock Options, and Taxes
A. Shares and Options Generally
B. Vesting
C. Acceleration Events
D. Antidilution Rights
E. Registration Rights
F. Some Thoughts about Taxes

1. Introduction: Caveats 47
2. Overview
3. Tax Risks
4. Ordinary Income (Loss) versus Capital Gain (Loss)
5. Section 83(b) Election for Restricted Stock
6. Gifts and Estate Planning

G. Fair Market Value
H. Royalty Interest
I. Interest in a VC Firm
J. Liquidation Preferences and Participating and 
Nonparticipating Preferred Stock
K. Conclusion

7. Confidentiality Obligations
A. Confidential Information in Your Possession
B. Company Confidential Information

1. Obligation to Keep Confidential
2. Definition of Confidential Information
3. Exceptions to the Definition of Confidential 

Information
4. Access to Your Manuscripts

8. IP Rights
A. Ownership Rights
B. “No Infringement” Covenant
C. “Works for Hire” and “Moral Rights”
D. Power of Attorney
E. List of Existing Inventions

9. Noncompetition

10. Time Commitment

11. Term and Termination

12. Multiple Relationships with One Company

13. Start-Up Issues

14. Other Clauses
A. Indemnity
B. Governing Law; Legal Remedies
C. Use of Consultant’s Name
D. Consulting for Affiliated Companies; Assignment
E. Survival
F. Independent Contractors
G. Representations and Warranties-Your Guarantees

15. Use of Consulting Entity

16. Conclusion
Attachment A: Basic Consulting Agreement
Glossary
Notes

Index
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Experimental Design for Biologists
Second Edition

CONTENTS

Preface

Section One: Philosophy of Experimentation
1. Why You Need to Read a Little Philosophy

First: The Philosophy of Science Governs the
Practice of Science

2. Defining Scientific Research

3. Why Do Science? What Is Science For? 
The Need for Inductive Reasoning

4. The First Step to Engaging in Scientific
Research: Establishing Your Framework

5. A Short History of Philosophy Relevant to
Scientific Method: How We Got to Where
We Are Today and the Problem of Induction

6. The Sky Is Red Hypothesis: Examining the
Hypothesis-Falsification Framework

7. The Hypothesis as a Framework for
Scientific Projects: Is Critical Rationalism
Critical Enough?

8. Scientific Settings in Which a Hypothesis-
Falsification Framework Is Not Feasible

9. The Question and the Model: Forming an
Inductive Framework for Scientific Projects
(by Getting to Carnegie Hall)

10. Advantages to the Question/Model-
Building Inductive Framework

11. A Biological Example of the
Question/Model-Building Framework

12. Some Concluding Remarks on the
Philosophy of Experimentation: Warnings
and Exhortations

Section Two: System Validation
13. The System

14. System Validation

15. Choice of a Model Organism or Technique:
Validation Experiments

16. System Validation Requirements for
Distinct Experimental Readouts

17. System Specificity: Specificity of Detection
and Specificity of Perturbation

18. System Sensitivity: Minimizing Signal to
Noise to Improve Sensitivity of Detection

19. System Stability

20. Determining Conditions to Measure
Efficacy

21. System Validation: Determining
Conditions to Measure Safety

Section Three: The Experiment
22. Definition of the Experiment: The

Framework for an Individual Experiment

23. The Negative Control: Distinct Types

24. The Requirement for the Positive Control

25. Method and Reagent Controls

26. Subject Controls

27. Assumption Controls

28. Experimentalist Controls: Establishing a
Claim to an Objective Perspective

29. Biological Replicates, Technical Replicates,
Experimental Repeats, Time Courses
(Repeats over Time), and Dose Responses

30. Summary of the Components of the
Individual Experiment

Section Four: The Model
31. Building the Model: Representations of 

the Experimental Data

32. Data Filtration

33. Model Induction: Asking Follow-Up
Questions and Finishing the Project by 
Writing the Manuscript

34. A Short Synopsis

Section Five: Addendum
Designing the Experimental Project: A
Biological Example

Index

By David J. Glass, Novartis Institutes for Biomedical Research, Cambridge, Massachusetts

The effective design and analysis of experiments in biology are critical to success, yet graduate
students in biological and medical sciences typically receive very little formal training in these
steps. With feedback from readers of the first edition, colleagues, and students taking the very
popular experimental design courses taught by the author, this second edition of Experimental
Design for Biologists retains the engaging writing style while organizing the book around the four
elements of experimental design: the framework, the system, the experiment, and the model. The approach has been
tested in the classroom, where the author has taught numerous graduate students, MD/PhD students, and postdoctoral
fellows. The goal of every scientist is to discover something new and with the aid of Experimental Design for Biologists,
this task is made a little easier.

This handbook explains how to establish the framework for an experimental project, how to set up all of the compo-
nents of an experimental system, design experiments within that system, determine and use the correct set of controls,
and formulate models to test the veracity and resiliency of the data. This thoroughly updated edition of Experimental
Design for Biologists is an essential source of theory and practical guidance for designing a research plan

2014, 304 pp., illus. (34 B&W), index
Hardcover  $39  £24 ISBN 978-1-621820-41-3
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NEW BOOKSHANDBOOKS

Next-Generation DNA Sequencing Informatics
Second Edition

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

Next-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 many researchers and organizations
wishing to make use of NGS technology. Next-Generation DNA Sequencing Bioinformatics, Second edition, provides
thorough, plain language introduction to the necessary informatics methods and tools for analyzing NGS data as did
the first edition, and provides detailed descriptions of algorithms, strengths and weaknesses of specific tools, pitfalls
and alternative methods. Four new chapters in this edition 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. The second edition of Next-Generation DNA Sequencing
Bioinformatics 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.

Due March 2015, 350 pp. (approx.), illustrated, index
Hardcover  $61  £38 ISBN 978-1-621821-23-6

CONTENTS (preliminary)
1) Introduction to DNA Sequencing 
Stuart Brown

2) Experimental Design, Sample Preparation, and Quality 
Assessment of NGS Data
Adriana Heguy and Stuart Brown

3) History of Sequencing Informatics
Stuart Brown

4) Public Databases for DNA Sequencing Data
Stuart Brown and Philip Ross Smith

5) Visualization of NGS Data
Philip Ross Smith, Kranti Konganti, and Stuart Brown

6) DNA Sequence Alignment
Efstratios Efstathiadis

7) Genome Assembly Using de Bruijin Digraphs
Frank Hsu

8) De novo Assembly of Bacterial Genomes
Silvia Argimon

9) De novo Transcriptome Assembly
Lisa Cohen

10) Genome Annotation
Steven Shen and Stuart Brown

11) Using NGS to Detect Genome Sequence Variants
Jinhua Wang

12) ChIP-seq
Stuart Brown, Zuojian Tang, Christina Schweikert, and Frank Hsu

13) RNA-seq
Stuart Brown and Jeremy Goecks

14) Metagenomics
Alexander Alekseyenko, Laura Cox, and Guillermo Perez-Perez

15) Proteogenomics
Kelly Ruggles and David Fenyo

16) Emerging DNA Sequencing Technologies
Gerry Higgins and Brian D. Athey

17) High Performance Computing and Cloud-based NGS Informatics
Efstratios Efstathiadis, Ross Smith, and Ntino Krampis

Index



Edited by Anne O’Garra, MRC National Institute of Medical Research, London, UK; Michel
Nussenzweig, HHMI/The Rockefeller University, New York; Stephen Smale, University of
California, Los Angeles; David Stewart, Cold Spring Harbor Laboratory; Bruce Stillman, Cold
Spring Harbor Laboratory

The 78th Symposium covers many aspects of the immune system including the genetics, bio-
chemistry, molecular and cell biology, and developmental biology of immune responses. Fundamental biological
insights are described as well as new approaches intended to harness the immune system to treat disease, particularly
cancer. The specific topics addressed in this volume include:

2014, 304 pp, illus. (65 4C, 39 B&W), Index
Hardcover  $318  £199 ISBN 978-1-621820-84-0 
Paperback  $129  £81 ISBN 978-1-621820-85-7 
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NEW BOOKSSYMPOSIA

Immunity and Tolerance
(Cold Spring Harbor Symposia on Quantitative Biology LXXVIII)

CONTENTS
Symposium Participants

Foreword

Development and Antigen Receptor Gene Assembly

TET Proteins and 5-Methylcytosine Oxidation in the Immune System
Ageliki Tsagaratou and Anjana Rao

Control of Antigen Receptor Diversity through Spatial Regulation of
V(D)J Recombination
Anja Ebert, Jasna Medvedovic, Hiromi Tagoh, Tanja A. Schwickert, 
and Meinrad Busslinger

Establishment and Maintenance of B Cell Identity
Rudolf Grosschedl

Transcriptional Establishment of Cell-Type Identity: Dynamics and
Causal Mechanisms of T-Cell Lineage Commitment
Ellen V. Rothenberg, Ameya Champhekar, Sagar Damle, Marissa Morales
Del Real, Hao Yuan Kueh, Long Li, and Mary A. Yui

The Epigenetics of Early Lymphocyte Development
C. Murre

Gene Regulation

Regnase-1, a Ribonuclease Involved in the Regulation of Immune
Responses
Shizuo Akira

Toward an Understanding of the Gene-Specific and Global Logic 
of Inducible Gene Transcription
Stephen T. Smale, Scott E. Plevy, Amy S. Weinmann, Liang Zhou,
Vladimir R. Ramirez-Carrozzi, Scott D. Pope, Dev M. Bhatt, and 
Ann-Jay Tong

Tolerization of Inflammatory Gene Expression
John J. Seeley and Sankar Ghosh

The ‘Histone Mimicry’ by Pathogens
Uwe Schaefer, Jessica S.Y. Ho, Rab K. Prinjha, and 
Alexander Tarakhovsky

Development and Function of Myeloid Subsets

Myb-Independent Macrophages: A Family of Cells That Develops
with Their Tissue of Residence and Is Involved in Its Homeostasis
Elisa Gomez Perdiguero and Frederic Geissmann

• Stem cells and cell fate decisions

• Regulation of immune cell development

• Antigen receptor gene assembly and modification

• Signal transduction

• Regulation of lymphocyte function

• Innate immune response and inflammation

• Adaptive immunity

• Mucosal immunity

• Organ specific immunity

• Immune regulation and tolerance

• Autoimmunity and allergy

• Immunity and cancer

• Pathogen-immune system interactions

• Vaccine development

• Novel strategies to engineer/harness immunity

continued
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NEW BOOKS

Immunity and Tolerance
(Cold Spring Harbor Symposia on Quantitative Biology LXXVIII)

continued

The Molecular Choreography of IRF4 and IRF8 with Immune
System Partners
Harinder Singh, Elke Glasmacher, Abraham B. Chang, and Bryan
Vander Lugt

The IRF Family Transcription Factors at the Interface of Innate and
Adaptive Immune Responses
Hiroaki Ikushima, Hideo Negishi, and Tadatsugu Taniguchi

T-Cell Differentiation and Function

IL-1 b Strikingly Enhances Antigen-Driven CD4 and CD8 T-Cell
Responses
S.Z. Ben-Sasson, K. Wang, J. Cohen, and W.E. Paul

A Modified Model of T-Cell Differentiation Based on mTOR Activity
and Metabolism
Jonathan D. Powell, Emily B. Heikamp, Kristen N. Pollizzi, and Adam
T. Waickman

Novel Tools to Dissect the Dynamic Regulation of TCR Signaling by
the Kinase Csk and the Phosphatase CD45
Ying Xim Tan, Julie Zikherman, and Arthur Weiss

NK Cells and Innate Lymphoid Cells

Dissection of Signaling in Inflammation: Three Novel Inflammatory
Regulators
Thorsten Berger, Mary E. Saunders, and Tak W. Mak

Tissue-Resident Natural Killer Cells
Wayne M. Yokoyama, Dorothy K. Sojka, Hui Peng, and Zhigang Tian

Microbial Immunity

Immunology Taught by Human Genetics
Jean-Laurent Casanova, Laurent Abel, and Lluis Quintana-Murci

Systems Approach to Understand the Immune Response in
Tuberculosis: An Iterative Process between Mouse Models and Human
Disease
Anne O’Garra

The Zebrafish Guide to Tuberculosis Immunity and Treatment
Lalita Ramakrishnan

Microbiota: Host Interactions in Mucosal Homeostasis and Systemic
Autoimmunity
Randy S. Longman, Yi Yang, Gretchen E. Diehl, Sangwon V. Kim, and
Dan R. Littman

The Promised Land of Human Immunology
Laura F. Su, Arnold Han, Helen M. McGuire, David Furman, Evan W.
Newell, and Mark M. Davis

Tolerance, TREGS and Inflammasome

Transcriptional Control of Regulatory T-Cell Differentiation
Joris van der Veeken, Aaron Arvey, and Alexander Rudensky

miR-181 and Metabolic Regulation in the Immune System
Adam Williams, Jorge Henao-Mejia, Christian C.D. Harman, and
Richard A. Flavell

Encoding Immunological Memory in the Initiation of B-Cell
Receptor Signaling
Susan K. Pierce and Wanli Liu

Tumor Immunology and Genome Stability

Programmed Cell Death 1-Directed Immunotherapy for Enhancing T-
Cell Function
Koichi Araki, Ben Youngblood, and Rafi Ahmed

Immune Surveillance of Unhealthy Cells by Natural Killer Cells
Alexandre Iannello and David H. Raulet

Studying Epstein-Barr Virus Pathologies and Immune Surveillance by
Reconstructing EBV Infection in Mice
Tomoharu Yasuda, Tristan Wirtz, Baochun Zhang, Thomas Wunderlich,
Marc Schmidt-Supprian, Thomas Sommermann, and Klaus Rajewsky

Closing Lecture

Pathogen-Sensing, Regulatory T Cells, and Responsiveness-Tuning
Collectively Regulate Foreign- and Self-Antigen Mediated T-Cell
Responses
William E. Paul, Joshua D. Milner, and Zvi Grossman

Author Index

Subject Index

SYMPOSIA
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NEW BOOKSADVANCED TEXTBOOKS

Epigenetics
Second edition

CONTENTS (preliminary)

1. A Brief History of Epigenetics
G. Felsenfeld

2. Outlook: Looking into Epigenetics

i) The Discovery of Histone Demethylases
Y.G. Shi and Y. Tsukada

ii) Cellular Reprogramming
K. Takahashi

iii) IncRNAs: Linking RNA to Chromatin
J.L. Rinn

iv) Enhancer RNAs: A Class of Long
Noncoding RNAs Synthesized at
Enhancers
T.-K. Kim, M. Hemberg, and J.M. Gray

v) Expanding the Epigenetic Landscape:
Novel Modifications of Cytosine in
Genomic DNA
S. Kriaucionis and M. Tahiliani

vi) Plant Mobile Small RNAs
P. Dunoyer, C.W. Melnyk, A. Molnar,
and R.K. Slotkin

vii) CpG island Chromatin is Shaped by
Recruitment of ZF-CxxC Proteins
N. Blackledge, J.P. Thomson, and 
P.J. Skene

viii) Bromodomain and Extraterminal
Domain Inhibitor (BETi) for Cancer
Therapy: Chemical Modulation of
Chromatin Structure
J. Qi

ix) Pharmacological Inhibition of
Bromodomain-Containing Proteins 
in Inflammation
U. Schaefer

x) Histone H3 Mutations in Pediatric
Brain Tumors
X. Liu, T. McEachron, 
J. Schwartzentruber, and G. Wu

xi) Chromosome Folding: Driver or
Passenger of Epigenetic State
T. Sexton and E. Yaffe

3. Overview and Concepts
C.D. Allis, T. Jenuwein, D. Reinberg

4. Writers and Readers of Histone
Acetylation: Structure, Mechanism and
Inhibition
R. Marmorstein and M.M. Zhou

5. Erasers of Histone Acetylation: The
Histone Deacetylase Enzymes
E. Seto and M. Yoshida

Edited by C. David Allis, The Rockefeller University; Marie-Laure Caparros, London; Thomas
Jenuwein, Max-Planck Institute of Immunobiology and Epigenetics; Danny Reinberg, Howard
Hughes Medical Institute, New York University School of Medicine-Smilow Research
Center; Associate Editor Monika Lachlan, Max-Planck Institute of Immunobiology and Epigenetics

An understanding of epigenetics is central to research in transcriptional regulation, develop-
ment, and disease. The second edition of the best-selling Epigenetics textbook builds on the

strong foundation of the first edition, expanding from 24 to 36 expertly written chapters. Revised chapters from the
first edition cover the basic molecular mechanisms underpinning epigenetic regulation, discussing many cellular
processes that rely on this kind of regulation, and survey the studies carried out in the whole spectrum of model organ-
isms in which it has been most examined.

New to the book is the inclusion of the expanding structural data on the machinery that modifies histones and DNA,
giving weight and understanding to the molecular workings of chromatin and epigenetics. Also new is the inclusion of
studies showing how chromatin remodeling machinery, and the higher order 3-D organization of the nucleus, are con-
tributing to epigenetic regulation. A chapter is dedicated to the mounting evidence in mouse models of transgenera-
tional epigenetic inheritance. Findings from studies of development, reprogramming, and disease highlight not only the
importance of epigenetics but also the potential for epigenetic therapy, as illustrated in chapters covering the immune
and neuronal systems, and cancer.

This book is a major resource for those working in the field, as well as a suitable text for advanced undergraduate and
graduate courses on gene regulation.

Due February 2015, 930 pp. (approx.), illus., index
Hardcover  $165  £103 ISBN 978-1-936113-59-0 

continued
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NEW BOOKS

Epigenetics
Second edition

continued

6. Structural and Functional Coordination of
DNA and Histone Methylation
Z. Cheng

7. A Structural Perspective on Readout of
Epigenetic Histone and DNA Methylation
Marks
D. Patel

8. Epigenetics in Saccharomyces cerevisiae
M. Grunstein and S.M. Gasser

9. Epigenetics in Saccharomyces pombe
R. Allshire and K. Ekwall

10. Neurospora crassa, a Model System for
Epigenetics Research
R. Aramayo and E.U. Selker

11. Epigenetics of Ciliates
D.L. Chalker, E. Meyer, and K. Mochizuki

12. Position Effect Variegation,
Heterochromatin Formation, and Gene
Silencing in Drosophila
S.C.R. Elgin and G. Reuter

13. Epigenetic Regulation in Plants
C.S. Pikaard and O. Mittelsten Scheid

14. The Use of Mouse Models to Study
Epigenetics
M.E. Blewitt and E. Whitelaw

15. DNA Methylation in Mammals
E. Li and Y. Zhang

16. RNAi and Heterochromatin Assembly
R. Martienssen and D. Moazed

17. Transcriptional Silencing by Polycomb
Group Proteins
U. Grossniklaus and R. Paro

18. Transcriptional Regulation by Trithorax
Group Proteins
R. Kingston and J. Tamkun

19. Long-range Chromatin Interactions
J. Dekker and T. Misteli

20. Histone Variants and Epigenetic
Inheritance
S. Henikoff and M. Smith

21. Nucleosome Remodeling and Epigenetics
P.B. Becker and J.L. Workman

22. Maintenance of Epigenetic Information
G. Almouzni and H. Cedar

23. Regulation of the X Chromosomes 
in C. elegans
S. Strome, W.G. Kelly, S. Ercan, and 
J.D. Lieb

24. Dosage Compensation in Drosophila
J.C. Lucchesi and M.I. Kuroda

25. Dosage Compensation in Mammals
N. Brockdorff and B.M. Turner

26. Genomic Imprinting in Mammals
D.P. Barlow and M.S. Bartolomei

27. Germ Line and Pluripotent Stem Cells
W. Reik and A.M. Surani

28. Induced Pluripotency and Epigenetic
Reprogramming
K. Hochedlinger and R. Jaenisch

29. Epigenetic Control of Immunity
M. Busslinger and A. Tarakhovsky

30. Metabolic Signalling to Chromatin
S. Berger and P. Sassone-Corsi

31. Epigenetic Regulation in Plant Responses
to the Environment
D.C. Baulcombe and C. Dean

32. Epigenetic Regulation in Neuronal
Development
S. Lomvardas and T. Maniatis

33. Epigenetics and Human Disease
A. Beaudet and H. Zoghbi

34. Epigenetic Determinants of Cancer
P. Jones and S. Baylin

35. Epigenetics and Cancer II
J. Audia and R. Campbell

36. The Necessity of Chromation: 
A View in Perspective
V. Pirrotta

Index

ADVANCED TEXTBOOKS
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NEW BOOKSADVANCED TEXTBOOKS

Signal Transduction

CONTENTS

Preface

Foreword

Edmond Fischer

SECTION I. GENERAL PRINCIPLES
AND MECHANISMS

1 Signals and Receptors
Carl-Henrik Heldin, Benson Lu, Ron Evans,
and J. Silvio Gutkind

2 Protein Regulation in Signal Transduction
Michael J. Lee and Michael B. Yaffe

3 Second Messengers
Alexandra C. Newton, Martin D. Bootman,
and John D. Scott

4 Signaling Networks: Information Flow,
Computation, and Decision Making
Evren U. Azeloglu and Ravi Iyengar

SECTION II. SIGNALING PATHWAYS

MAP Kinase Pathways
Deborah K. Morrison

The PI3K-PKB/Akt Pathway
Brian A. Hemmings and David F. Restuccia

mTOR Signaling
Mathieu Laplante and David M. Sabatini

Calcium Signaling
Martin D. Bootman

The Cyclic AMP Pathway
Paolo Sassone-Corsi

Wnt Signaling
Roel Nusse

Hedgehog Signaling
Philip W. Ingham

Notch Signaling
Raphael Kopan

Signaling by the TGF� Superfamily
Jeffrey L. Wrana

The JAK/STAT Pathway
Douglas A. Harrison

Toll-Like Receptor Signaling
Kian-Huat Lim and Louis M. Staudt

Immunoreceptor Signaling
Lawrence E. Samelson

Signaling by Nuclear Receptors
Richard Sever and Christopher K. Glass

The Hippo Pathway
Kieran F. Harvey and Iswar K. Hariharan

SECTION III. SIGNALING PROCESSES

5 Signaling Pathways that Control Cell
Proliferation
Robert J. Duronio and Yue Xiong

Edited by Lewis Cantley, Harvard Medical School; Tony Hunter, The Salk Institute,
Richard Sever, Cold Spring Harbor Laboratory; Jeremy Thorner, University of 
California, Berkeley

Cells must respond to a wide variety of signals. These include hormones, growth factors,
morphogens, and environmental stress, as well as signals from internal regulators and

checkpoints. A complex network of signal transduction pathways within the cell ensures that
these signals are relayed to the correct molecular targets and that the cell responds appropriately.

This textbook provides a comprehensive view of signal transduction, covering both the fundamental mechanisms
involved and their roles in key biological processes. Taking a novel approach, it first lays out the basic principles of
signal transduction, explaining how different receptors receive information and transmit it via signaling proteins, ions,
and second messengers. It then surveys the major signaling pathways that operate in cells, before examining in
detail how these function in processes such as cell growth and division, cell movement, metabolism, development,
reproduction, the nervous system, and immune function.

The book is essential reading for students learning about signal transduction for the first time. It will also be a
vital reference for all cell, molecular, and developmental biologists and pharmacologists, neurobiologists, and
immunologists studying processes regulated by cell signaling.

2014, 452 pp., illus. (143 color, 5 B&W), index
Hardcover  $165  £110 ISBN 978-0-879699-01-7

continued



www.cshlpress.org
1-855-452-6793 A16

NEW BOOKSADVANCED TEXTBOOKS

Signal Transduction
continued

6 Signaling Pathways that Regulate Cell
Division
Nicholas Rhind and Paul Russell

7 Signaling in Control of Cell Growth and
Metabolism
Patrick S. Ward and Craig B. Thompson

8 Signaling Networks that Regulate Cell
Migration
Peter Devreotes and Alan Rick Horwitz

9 Signaling Pathways in Cell Polarity
Luke Martin McCaffrey and Ian G. Macara

10 Signaling Mechanisms Controlling Cell
Fate and Embryonic Patterning
Norbert Perrimon, Chrysoula Pitsouli, and
Ben-Zion Shilo

11 Signaling by Sensory Receptors
David Julius and Jeremy Nathans

12 Synaptic Signaling in Learning and
Memory
Mary B. Kennedy

13 Signaling in Muscle Contraction
Ivana Y. Kuo and Barbara E. Ehrlich

14 Organismal Carbohydrate and Lipid
Homeostasis
D. Grahame Hardie

15 Signaling in Innate Immunity and
Inflammation
Kim Newton and Vishva M. Dixit

16 Signaling in Lymphocyte Activation
Doreen Cantrell

17 Vertebrate Reproduction
Sally Kornbluth and Rafael Fissore

18 Cell Signaling and Stress Responses
Gökhan S. Hotamisligil and Roger J. Davis

19 Cell Death Signaling
Douglas R. Green and Fabien Llambi

20 Subversion of Cell Signaling by Pathogens
Neal M. Alto and Kim Orth

21 Signal Transduction in Cancer
Richard Sever and Joan S. Brugge

22 Outlook
Jeremy Thorner, Tony Hunter, 
Lewis C. Cantley, and Richard Sever

Index
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NEW BOOKSSUPPLEMENTARY TEXTBOOKS

Human Variation
A Genetic Perspective on Diversity, Race, and Medicine

Edited by Aravinda Chakravarti, Johns Hopkins University School of Medicine, Institute of
Genetic Medicine

Since the appearance of modern humans in Africa around 200,000 years ago, we have
migrated around the globe and accumulated genetic variations that affect various traits,

including our appearance, skin color, food tolerance, and susceptibility to different diseases.
Large-scale DNA sequencing is now allowing us to map the patterns of human genetic variation more accurately than
ever before, trace our ancestries, and develop personalized therapies for particular diseases. It is also reinforcing the idea
that human populations are far from homogeneous, are highly intermixed, and do not fall into distinct races or castes
that can be defined genetically.

This book provides a state-of-the-art view of human genetic variation and what we can infer from it, surveying
the genetic diversity seen in Africa, Europe, the Americas, and India. The contributors discuss what this can tell
us about human history and how it can be used to improve human health. They also caution against assumptions
that differences between individuals always stem from our DNA, stressing the importance of nongenetic forces and
pointing out the limits of our knowledge. The book is thus essential reading for all human geneticists and anyone
interested in how we differ and what this means.

144 pp., illus. (21 4C, 5B&W), index
Paperback $59 £37 ISBN 978-1-936113-25-5

CONTENTS

Preface

Perspectives on Human Variation through the Lens of Diversity 
and Race
Aravinda Chakravarti

What Type of Person Are You? Old-Fashioned Thinking Even in
Modern Science
Kenneth M. Weiss and Brian W. Lambert

Social Diversity in Humans: Implications and Hidden Consequences 
for Biological Research
Troy Duster

Demographic Events and Evolutionary Forces Shaping European
Genetic Diversity
Krishna R. Veeramah and John Novembre

Genetic Variation and Adaptation in Africa: Implications for Human
Evolution and Disease
Felicia Gomez, Jibril Hirbo and Sarah A. Tishkoff

A Genomic View of Peopling and Population Structure of India
Partha P. Majumder and Analahba Basu

How Genes Have Illuminated the History of Early Americans and
Latino Americans
Andres Ruiz-Linares

Can Genetics Help Us Understand Indian Social History?
Romila Thapar

Race in Biological and Biomedical Research
Richard S. Cooper

Personalized Medicine and Human Genetic Diversity
Yi-Fan Lu, David B. Goldstein, Misha Angrist, and Gianpiero Cavalleri

Index
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NEW BOOKSSUPPLEMENTARY TEXTBOOKS

Navigating Metabolism

CONTENTS

Common Abbreviations

Foreword by Craig Thompson

Preface

1 Introduction to Metabolism

2 Basics of Metabolism

3 Glycolysis

4 Mitochondria

5 NADPH—The Forgotten Reducing Equivalent

6 Carbohydrates

7 Lipids

8 Amino Acids

9 Nucleotides

10 Signaling and Metabolism

11 Metabolism of Proliferating Cells

12 Future Pathways of Metabolism Research

Appendix

Analyzing Metabolism in Biological Systems by Ralph J. DeBerardinis

Index

By Navdeep Chandel, Northwestern Medical School, Department of Medicine/Division of
Pulmonary & Critical Care Medicine

Metabolic pathways used to be ‘road maps’ most biologists learnt as undergraduates and
then promptly forgot. Recent work has revealed how changes in metabolism are closely

linked to many aspects of cell behavior and the development of cancer and other diseases. This
book represents both a new look at metabolism and a refresher course. It surveys the major
metabolic pathways, places these in biological context, and highlights the key control points
that control cell behavior and can become dysregulated in disease.

Due November 2014, 264 pp., illus. (4C & B&W), index
Hardcover  $79  £49 ISBN 978-1-621820-40-6
Paperback  $49  £31 ISBN 978-1-621821-29-8
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NEW BOOKSSUPPLEMENTARY TEXTBOOKS

Quickstart Molecular Biology
An Introductory Course for Mathematicians, Physicists,
and Engineers

CONTENTS

Acknowledgments

About the Author

1 Introduction

2 DNA: How Cells Store Information

3 Gene Expression: How Cells Process Information

4 Cells and Cellular States

5 Proteins and Signaling: How Cells Regulate Information Flow

6 Networks Controlling Biological Oscillators

7 Transcriptional Networks in Development

8 Understanding Complex Traits

9 Networks in Human Evolution

10 Quantitative Approaches in Biology

Suggested Further Reading

Glossary

Illustration Credits

Index

By Philip N. Benfey, Duke Center for Systems Biology

A s biology becomes more quantitative and computational, increasing numbers of physical
scientists, mathematicians, and engineers are moving into areas such as genomics,

developmental biology, neuroscience, and systems biology. The science of molecular biology
underpins all these subjects, and an understanding of its fundamental concepts and the key
experimental techniques used is essential.

This book provides an introductory course in molecular biology that is designed specifically for mathematicians,
physicists, and computational scientists. It starts by introducing the basic features of DNA, genes, proteins, and cells,
before moving on to organismal development, genetic traits, and human evolution. In each case, basic concepts are
described in the context of recent technological advances, such as next-generation sequencing, mass spectrometry, and
high-throughput screens. The book thus enables readers to move rapidly from the basics of molecular biology to an
understanding of cutting-edge techniques used in cell and developmental biology, genomics, and synthetic biology.

2014, 168 pp., Illus. (14 C, 31 B&W), index
Hardcover  $79  £49 ISBN 978-1-621820-33-8
Paperback  $45  £28 ISBN 978-1-621820-34-5
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NEW BOOKSHISTORY/BIOGRAPHY

Father to Son
Truth, Reason, and Decency

CONTENTS

Introduction

Acknowledgments

Foreword

1 Going for Gold

2 Tolman’s Fateful Plunge

3 The Kirtland’s Warbler (1920-1924)

4 Roosevelt Democrats (1925-1942)

5 Ideas (Great Books) over Facts (Textbooks) (1943-1952)

6 Liberals at Play (1953-1957)

7 Life without Jean (1957-1959)

8 New Frontier Morphs into Vietnam (1959-1965)

9 More Than Good Manners (1966-1968)

Afterword

Appendices

1 James Dewey Watson Genealogy

2 Sources

Picture Credits

Index

By James D. Watson, Cold Spring Harbor Laboratory

A t the age of 24, James Watson had a scientific discovery to his credit—the structure of
DNA—that would win a Nobel Prize and forever change our understanding of genes

and inheritance. Now, after a lifetime of accomplishment in research, writing, education, and
science advocacy, Watson has delved for the first time publicly into his own lineage to
chronicle an archetypical American family from before the Civil War to Vietnam. With its portraits of many
memorable characters, illustrated with previously unpublished photographs and period documents, Father To Son
brilliantly illuminates the fundamental truth that who we become as individuals is determined by both our genetic and
cultural heritage.

2014, 285 pages, illustrated, dust jacket
Hardcover  $29  £18 ISBN 978-1-621820-35-2
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NEW BOOKSMONOGRAPHS

Biology of Heart Disease

CONTENTS

Preface

Cardiac Cell Lineages that Form the Heart
Sigolène M. Meilhac, Fabienne Lescroart,
Cédric Blanpain, and Margaret E. Buckingham

Heart Fields and Cardiac Morphogenesis
Robert G. Kelly, Margaret E. Buckingham, 
and Antoon F. Moorman

Genetic Networks Governing Heart
Development
Ashley J. Waardenberg, Mirana Ramialison,
Romaric Bouveret, and Richard P. Harvey

Embryonic Heart Progenitors and
Cardiogenesis
Thomas Brade, Luna S. Pane, 
Alessandra Moretti, Kenneth R. Chien, 
and Karl-Ludwig Laugwitz

Next Generation Models of Human
Cardiogenesis via Genome Editing
Xiaojun Lian, Jiejia Xu, Jinsong Li, and
Kenneth R. Chien

How to Make a Heart Valve: From
Embryonic Development to Bioengineering of
Living Valve Substitutes
Donal MacGrogan, Guillermo Luxán, 
Anita Driessen-Mol, Carlijn Bouten, 
Frank Baaijens, and José Luis de la Pompa

Insights into the Genetic Structure of
Congenital Heart Disease from Human and
Murine Studies on Monogenic Disorders
Terence Prendiville, Patrick Y. Jay, and 
William T. Pu

Complex Genetics and the Etiology of
Human Congenital Heart Disease
Bruce D. Gelb and Wendy K. Chung

Genetics and Disease of Ventricular Muscle
Diane Fatkin, Christine E. Seidman, and 
J. G. Seidman

The Genetic Basis of Aortic Aneurysm
Mark E. Lindsay and Harry C. Dietz

Model Systems for Cardiovascular
Regenerative Biology
Jessica C. Garbern, Christine L. Mummery, 
and Richard T. Lee

Pluripotent Stem Cell Models of Human
Heart Disease
Alessandra Moretti, Karl-Ludwig Laugwitz,
Tatjana Dorn, Daniel Sinnecker, and 
Christine Mummery

Synthetic Chemically Modified mRNA
(modRNA): Toward a New Technology
Platform for Cardiovascular Biology and
Medicine
Kenneth R. Chien, Lior Zangi, and 
Kathy O. Lui

Direct Cardiomyocyte Reprogramming: 
A New Direction for Cardivascular
Regenerative Medicine
B. Alexander Yi, Christine L. Mummery, 
and Kenneth R. Chien

Edited by Kenneth R. Chien, Massachusetts General Hospital; Margaret Buckingham, Institut
Pasteur; Christine L. Mummery, Leiden University Medical Center

The heart is the first organ to form in a developing embryo, and all subsequent life
processes depend on its proper function. But a range of genetic and environmental factors

can lead to its failure. Inherited mutations give rise to congenital heart disease, the most
common birth defect, and abnormalities of the adult heart are a leading cause of illness and
death in industrialized countries.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in Medicine describes
how recent advances in genetics, stem cell biology, and developmental biology are transforming the way we understand
and treat heart disease. Contributors review the various cell lineages and molecular networks involved in heart
development; the genetic basis of inherited cardiac conditions such as congenital heart disease, cardiomyopathies, and
aortic aneurysm; and how various cutting-edge technologies and models are being employed to study heart biology,
uncover disease-related processes, and identify therapeutic targets. Topics include tissue engineering, genome editing,
stem cells, cardiomyocyte reprogramming, chemically modified RNA, and next-generation DNA sequencing.

The authors also consider the process of drug discovery and development, and the potential for patient-specific
treatments and therapies. This volume is a valuable reference for cardiologists, geneticists, and cell and developmental
biologists interested in this complex, vital organ and the future of cardiovascular medicine.

Due November 2014, 320 pp. (approx.), illus. (47 4C, 3 B&W), index
Hardcover  $135  £85 ISBN 978-1-936113-86-6 
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Personalized Genomes and Cardiovascular
Disease
Kiran Musunuru

Myocardial Tissue Engineering: In Vitro
Models
Gordana Vunjak Novakovic, Thomas
Eschenhagen, and Christine Mummery

Regenerative Medicine: Transforming the
Drug Discovery and Development Paradigm
Sotirios K. Karathanasis

Cardiovascular Drug Discovery: A Perspective
from a Research-Based Pharmaceutical
Company
G. Gromo, J. Mann, and J. D. Fitzgerald

Human, Human, and Human: A New
Century for the Biology of Heart Disease
Kenneth R. Chien
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DNA Recombination

CONTENTS (preliminary)

1. Overview of RM
Stephen Kowalczykowski

1.1. Sources of DNA Double-Strand Breaks and Models of
Recombinational DNA Repair
Anuja Mehta and James E. Haber

1.2. End Resection at DNA Double-Strand Breaks: Mechanism 
and Regulation
Lorraine S. Symington

1.3. DNA Pairing and Annealing: Processes in Homologous
Recombination and Homology-Directed Repair
Scott W. Morrical

1.4. Mediators of Homologous DNA Pairing
Alex Zelensky, Roland Kanaar, and Claire Wyman

1.5. Regulation of DNA pairing in Homologous Recombination
James M. Daley, William A. Gaines, YoungHo Kwon, and 
Patrick Sung

1.6. The Dissolution of Double Holliday Junctions
Anna H. Bizard and Ian D. Hickson

1.7. Holliday Junction Resolvases
Haley D.M. Wyatt and Stephen C. West

1.8. Structural Studies of DNA End Detection and Resection in
Homologous Recombination
Christian Bernd Schiller, Florian Ulrich Seifert, 
Christian Linke-Winnebeck, and Karl-Peter Hopfner

2. Regulation of recombination
Wolf-Dietrich Heyer

2.1. Cell cycle and DDR-mediated regulation homologous 
recombination
John Petrini

2.2. Histone modifications & chromatin remodelling
Alain Nicolas

2.3. Cell Biology of Mitotic Recombination
Michael Lisby and Rodney Rothstein

2.4. Transcription and Recombination: When RNA Meets DNA
Andrés Aguilera and Hélène Gaillard

2.5. Replication and Recombination
Aisha H. Syeda, Michelle Hawkins, and Peter McGlynn

2.6. Mismatch Repair During Homologous and Homeologous
Recombination
Maria Spies and Richard Fishel

2.7. The Role of DSB Repair Pathways at Functional and
Dysfunctional Telomeres
Ylli Doksani and Titia de Lange

2.8. Gross chromosomal rearrangements...
Richard Kolodner

2.9. Mechanisms of Gene Duplication and Amplification
Andrew B. Reams and John R. Roth

2.10. Recombinational DNA Repair and Human Disease: BRCA1,
BRCA2, and Associated Proteins
Rohit Prakash, Yu Zhang, Weiran Feng, and Maria Jasin

3. Meitoic recombination—Overview
Neil Hunter

3.1. Recombination, Pairing, and Synapsis of Homologs 
During Meiosis
Denise Zickler and Nancy Kleckner

3.2. Mechanism and Regulation of Meiotic Recombination Initiation
Isabel Lam and Scott Keeney

3.3. DNA Strand Exchange and RecA Homologs in Meiosis
M. Scott Brown and Douglas K. Bishop

3.4. Control of crossover formation
Michael Lichten

3.5. The Meiotic Checkpoint Network: Step-by-Step Through 
Meiotic Prophase
Vijayalakshmi V. Subramanian and Andreas Hochwagen

3.6. Human Aneuploidy, Infertility, and the Maternal Age Effect
Mary Herbert, Dimitrios

Index

Edited by Stephen Kowalczykowski, PhD, University of California, Davis; Neil Hunter,
PhD, University of California, Davis; Wolf-Dietrich Heyer, PhD, University of California, Davis

Recombination mechanisms allow cells to break and reattach DNA sequences. They are
important for repair of damaged DNA. They also help generate additional genetic diversity

in sperm and eggs cells by mixing DNA sequences from maternal and paternal chromosomes.
This volume explores the molecular details of recombination and their roles in genome
maintenance and meiosis.

Due January 2015, 350 pp. (approx.), index
Hardcover  $135  £85 ISBN 978-1-621820-09-3



www.cshlpress.org
1-855-452-6793 A24

NEW BOOKSMONOGRAPHS

Endocytosis

Edited by Sandra L. Schmid, University of Texas Southwestern Medical Center; 
University of Pittsburgh School of Medicine; Marino Zerial, Max Planck Institute of Molecular 
and Cell Biology

During endocytosis, extracellular molecules and plasma membrane components are selectively
internalized by cells. This fundamental process of “cellular ingestion” is required for diverse

activities such as nutrient uptake, cell adhesion and migration, signal transduction, cytokinesis,
neurotransmission, and antigen presentation. Pathogens (e.g., HIV) exploit endocytic pathways to
gain entry into cells, and defects in the endocytic machinery can lead to diseases such as cancer.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in Biology covers all of
the major pathways of endocytosis and post-endocytic trafficking, and how they regulate cellular and organismal
physiology. Contributors describe how cargo enters the cell via clathrin-mediated and clathrin-independent pathways,
including caveolar endocytosis, micropinocytosis, cholesterol-sensitive endocytosis, phagocytosis, and the CLIC/GEEC
pathway. They review the numerous machineries (e.g., Rab GTPases, tethering factors, and retromer) that transport
cargo through endosomes and deliver it to lysosomes or recycle it back to the cell surface, and the signals and
mechanisms governing these sorting decisions. Topics such as lysosomal dynamics, the biophysical challenges of
bending membranes, and the evolution of endocytic systems are also covered.

This volume also includes substantial discussion of the roles of endocytic trafficking in organismal development,
physiology, and disease. It is thus an indispensable reference for cell biologists, but also neuroscientists, immunologists,
developmental biologists, microbiologists, and others concerned with the physiological and therapeutic implications of
this key cellular process.

2014, 590 pp., illus., index
Hardcover  $135 £85 ISBN 978-1-621820-24-6

CONTENTS

Endocytosis: Past, Present, and Future
Sandra L. Schmid, Alexander Sorkin, and Marino Zerial

Molecular Structure, Function and Dynamics of Clathrin-Mediated
Membrane Traffic
Tom Kirchhausen, David Owen, and Stephen C. Harrison

Endocytic Accessory Factors and Regulation of CME
Christien Merrifield and Marko Kaksonen

Cargo Recognition in Clathrin-Mediated Endocytosis
Linton M. Traub and Juan S. Bonifacino

Imaging and Modeling the Dynamics of Clathrin-Mediated Endocytosis
Marcel Mettlen and Gaudenz Danuser

Clathrin-Independent Pathways of Endocytosis
Satyajit Mayor, Robert G. Parton, and Julie G. Donaldson

The Complex Ultrastructure of the Endo-Lysosomal System
Judith Klumperman and Graça Raposo

Rab Proteins and the Compartmentalization of the Endosomal System
Angela Wandinger-Ness and Marino Zerial

Retromer: A Master Conductor of Endosome Sorting
Christopher Burd and Peter J. Cullen

Lipid Sorting and Multivesicular Endosome Biogenesis
Christin Bissig and Jean Gruenberg

Molecular Mechanisms of the Membrane Sculpting ESCRT Pathway
William Mike Henne, Harald Stenmark, and Scott D. Emr

Ubiquitin-Dependent Sorting in Endocytosis
Robert C. Piper, Ivan Dikic, and Gergely Lukacs

The Biogenesis of Lysosomes and Lysosome-Related Organelles
J. Paul Luzio, Yvonne Hackmann, Nele M.G. Dieckmann, and Gillian M.
Griffiths

Bending “On the Rocks”—A Cocktail of Biophysical Modules to Build
Endocytic Pathways
Ludger Johannes, Christian Wunder, and Patricia Bassereau

continued
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Function and Regulation of the Endosomal Fusion and Fission
Machineries
Alexis Gautreau, Ksenia Oguievetskaia, and Christian Ungermann

Lysosomal Adaptation: How the Lysosome Responds to External Cues
Carmine Settembre and Andrea Ballabio

Endocytosis and Autophagy: Exploitation or Cooperation?
Sharon A. Tooze, Adi Abada, and Zvulun Elazar

The Cell Biology of the Endocytic System from an Evolutionary
Perspective
Jeremy Wideman, Ka Fai Leung, Mark C. Field, and Joel B. Dacks

Unconventional Functions for Clathrin, ESCRTs, and other Endocytic
Regulators in the Cytoskeleton, Cell Cycle, Nucleus, and Beyond: Links
to Human Disease
Frances M. Brodsky, R. Thomas Sosa, Joel A. Ybe, and Theresa J. O’Halloran

Reciprocal Regulation of Endocytosis and Metabolism
Costin N. Antonescu, Timothy E. McGraw, and Amira Klip

Presynaptic Membrane Retrieval and Endosome Biology: Defining
Molecularly Heterogeneous Synaptic Vesicles
Jennifer R. Morgan, Heather Skye Comstra, Max Cohen, and 
Victor Faundez

Neuronal Signaling through Endocytosis
Katharina E. Cosker and Rosalind A. Segal

MHC Class II Antigen Presentation by Dendritic Cells Regulated
through Endosomal Sorting
Toine ten Broeke, Richard Wubbolts, and Willem Stoorvogel

Endocytosis, Signaling, and Beyond
Pier Paolo Di Fiore and Mark von Zastrow

Endocytosis and Signaling During Development
Christian Bökel and Michael Brand

Cargo Sorting in the Endocytic Pathway: A Key Regulator of Cell
Polarity and Tissue Dynamics
Suzanne Eaton and Fernando Martin-Belmonte

The Role of Endocytosis during Morphogenic Signaling
Marcos Gonzales-Gaitan and Frank Jülicher

Role of Endosomes and Lysosomes in Human Disease
Frederick R. Maxfield

Endocytosis and Cancer
Ira Mellman and Yosef Yarden

Endocytosis of Viruses and Bacteria
Pascale Cossart and Ari Helenius

Exploiting Endocytosis for Nanomedicines
Akin Akinc and Giuseppe Battaglia

Imaging the Dynamics of Endocytosis in Live Mammalian Tissues
Roberto Weigert

Index
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Glia

CONTENTS (preliminary)

Astrocytes

1. Astrocyte Development and Heterogeneity
Omer Ali Bayraktar, Luis C. Fuentealba,
Arturo Alvarez-Buylla, and 
David H. Rowitch

2. Astrocytes Control Synapse Formation,
Function, and Elimination
Won-Suk Chung, Nicola J. Allen, and 
Cagla Eroglu

3. Blood Flow
Brian MacVicar and Eric Newman

4. The Astrocyte: Powerhouse and Recycling
Center
Bruno Weber and L. Felipe Barros

5. Astrocyte Calcium Signaling: From
Observations to Functions and the
Challenges Therein
Baljit S. Khakh and Ken D. McCarthy

6. The Blood-Brain Barrier
Richard Daneman and Alexandre Prat

7. Astrogliosis
Michael V. Sofroniew

8. How Do Astrocytes Participate in Neural
Plasticity?
Philip G. Haydon and Maiken Nedergaard

Oligodendrocytes and Myleination

9. OPCs
Dwight Bergles and Bill Richardson

10. Transcriptional and Epigenetic Regulation
of Oligodendrocyte Development and
Myelination in the CNS
Ben Emery and Q. Richard Lu

11. Oligodendrocytes: Myelination and 
Axonal Support
Mikael Simons and Klaus-Armin Nave

Schwann Cells

12. Schwann Cells: Development and Role 
in Nerve Repair
Kristján R. Jessen, Rhona Mirsky, and 
Alison C. Lloyd

13. The Nodes of Ranvier: Molecular 
Assembly and Maintenance
Matthew N. Rasband and Elior Peles

14. Perisynaptic Schwann Cells at the
Neuromuscular Synapse: Adaptable,
Multitasking Glial Cells
Chien-Ping Ko and Richard Robitaille

15. Perineurial Glia
Sarah Kucenas

16. Myelination
James Salzer

Microglia

17. Origin of Microglia: Current Concepts 
and Past Controversies
Florent Ginhoux and Marco Prinz

18. Microglia Function in Development 
and Health
Dori Schafer and Beth Stevens

19. Microglia in Health and Disease
Richard M. Ransohoff and Joseph El Khoury

Glia in Small Genetic Model Systems

20. Fly Astrocytes
Marc Freeman

21. Glial Development and Function in the
Nervous System of C. elegans
Shai Shaham

22. Glial Cell Development and Function in
Zebrafish
David A. Lyons and William S. Talbot

Disease and Repair

23. Remylenation
Robin Franklin and Steve Goldman

24. CNS Regenerative Failure: Role of
Oligodendrocytes, Astrocytes, and
Microglia
Jerry Silver, Martin E. Schwab, and 
Phillip G. Popovich

25. Glioma
Hui Zong, Luis Parada, and 
Suzanne Baker

26. Astrocytes in Neurodegenerative Disease
Hemali P. Phatnani and Tom Maniatis

Index

Edited by Ben A. Barres, Stanford University School of Medicine; Marc R. Freeman, Howard
Hughes Medical Institute, University of Massachusetts Medical School; Beth Stevens, Boston
Children’s Hospital, Harvard University

Glia are cells that serve to nourish and support the neuronal cells that relay electrical signals
through the nervous system. They also play critical roles in development and synapse

formation, helping to establish neural circuits. This book examines our understanding of the
basic biology of glia and their roles in diseases such as Alzheimer’s and cancer. What emerges from this work is new
insight into the importance of glial cells, especially an appreciation that the development, function, and malfunction of
our brains can only be understood as a signaling interplay between neurons and glial cells.

Due December 2014, 350 pp. (approx.), illus. (4C & B&W), index
Hardcover  $135  £85 ISBN 978-1-621820-27-7
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Human Fungal Pathogens

CONTENTS

Introduction and General Principles and
Evolution of Fungal Pathogens

1. The Spectrum of Fungi that Infect Humans
Julia R. Köhler, Arturo Casadevall, and 
John Perfect

2. Evolutionary Perspectives on Human Fungal
Pathogens
John W. Taylor

3. Sexual Reproduction and Human Fungal
Pathogens
Joseph Heitman, Dee A. Carter, Paul S. Dyer,
and David R. Soll

4. Functional Profiling of Human Fungal
Pathogen Genomes
Alexi I. Goranov and Hiten D. Madhani

5. Rapid Mechanisms for Generating Genome
Diversity: Whole Ploidy Shifts, Aneuploidy,
and Loss of Heterozygosity
Richard J. Bennett, Anja Forche, and 
Judith Berman

Host immunity and fungal infection

6. Adaptive Immunity to Fungi
Akash Verma, Marcel Wüthrich, George
Deepe, and Bruce Klein

7. Innate Defense Against Fungal Pathogens
Rebecca A. Drummond, Sarah L. Gaffen, 
Amy G. Hise, and Gordon D. Brown

8. Mendelian Genetics of Human
Susceptibility to Fungal Infection
Michail S. Lionakis, Mihai G. Netea, and 
Steven M. Holland

Microbial virulence mechanisms

9. Fungal Biofilms, Drug Resistance, and
Recurrent Infection
Jigar V. Desai, Aaron P. Mitchell, and 
David R. Andes

10. Fungal Pathogens: Survival and Replication
Within Macrophages
Andrew S. Gilbert, Robert T. Wheeler, and 
Robin C. May

11. Fungal Morphogenesis
Xiaorong Lin, J. Andrew Alspaugh, 
Haoping Liu, and Steven Harris

12. Host Cell Invasion by Medically Important
Fungi
Donald C. Sheppard and Scott G. Filler

13. Metabolism in Fungal Pathogenesis
Iuliana V. Ene, Sascha Brunke, 
Alistair J.P. Brown, and Bernhard Hube

Treatment strategies

14. Fungal diagnostics
Thomas R. Kozel and Brian Wickes

15. Antifungal Drug Development: Challenges,
Unmet Clinical Needs, and New
Approaches
Terry Roemer and Damian J. Krysan

16. Fungal Vaccines and Immunotherapeutics
Evelyn Santos and Stuart M. Levitz

Edited by Arturo Casadevall, Albert Einstein College of Medicine of Yeshiva University; 
Aaron P. Mitchell, Carnegie Mellon University; Judith Berman, Tel Aviv University; 
Kyung J. Kwon-Chung, National Institute of Allergy and Infectious Diseases; 
John R. Perfect, Duke University Mycology Research Unit; Joseph Heitman, Duke University
Medical Center

Some yeasts and molds that are common in the environment can infect humans and
cause a range of diseases, from superficial (e.g., athlete’s foot) to severe (e.g., cryptococcal

meningitis). These pathogenic fungi pose a particular threat to immunocompromised
individuals, such as those living with HIV/AIDS, and are becoming a leading cause of
morbidity and mortality worldwide.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in Medicine provides a
comprehensive review of the biology and diseases of fungal pathogens. Contributors examine their life cycles,
nutritional and metabolic requirements, and morphological characteristics, as well as their interactions with humans—
their modes of dissemination and penetration, the mechanisms they use to evade the immune system, and their effects
on target organs. Specific chapters are devoted to the major disease-causing fungi, such as Candida, Aspergillus,
and Cryptococcus species. The ecology, evolution, and epidemiology of human fungal pathogens are also explored.

This volume includes discussions about options for diagnosing and treating fungal infections, as well as challenges
presented by emerging drug-resistant strains. It is therefore an essential reference for all fungal biologists and medical
professionals who wish to understand and manage these difficult pathogens.

Due December 2014, 350 pp. (approx.), illus., index
Hardcover  $135  £85 ISBN 978-1-621820-75-8

continued
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17. Antifungal Pharmacokinetics and
Pharmacodynamics
Alexander J. Lepak and David R. Andes

18. Treatment Principles for the Management
of Mold Infections
Dimitrios P. Kontonyiannis and 
Russell E. Lewis

19. Treatment Principles for Candida and
Cryptococcus
Laura C. Whitney and Tihana Bicanic

20. Antifungal Clinical Trials and Guidelines:
What We Know and Do Not know
Peter G. Pappas

21. Mechanisms of Antifungal Drug Resistance
Leah Cowen, Dominique Sanglard, 
Susan J. Howard, P. David Rogers, and 
David S. Perlin

Fungal pathogens

22. Cryptococcus neoformans and Cryptococcus
gattii, the Etiologic Agents of
Cryptococcosis
Kyung J. Kwon-Chung, James A. Fraser, 
Tamara L. Doering, Zhuo Wang, 
Guilhem Janbon, Alexander Idnurm, 
and Young-Sun Bahn

23. The Candida Pathogenic Species Complex
Siobhán A. Turner and Geraldine Butler

24. Aspergillus fumigatus and Related Species
Janyce A. Sugui, Kyung J. Kwon-Chung, 
Praveen Juvvadi, Jean-Paul Latge, and 
William J. Steinbach

25. Thermally Dimorphic Human Fungal
Pathogens—Polyphyletic Pathogens With 
a Convergent Pathogenicity Trait
Anita Sil and Alex Andrianopoulos

26. Fungi on the skin: Dermatophytes and
Malassezia
Theodore C. White, Keisha Findley, 
Thomas L. Dawson Jr., Annika Scheynius, 
Teun Boekhout, Christina A. Cuomo, Jun Xu,
and Charles W. Saunders

27. Human Fungal Pathogens of Mucorales and
Entomophthorales
Leonel Mendoza, Raquel Vilela, Kerstin Voelz,
Ashraf S. Ibrahim, Kerstin Voigt, and 
Soo Chan Lee

28. Black Molds and Melanized Yeasts
Pathogenic to Humans
Anuradha Chowdhary, John Perfect, and 
G. Sybren de Hoog

29. Pneumocystis
Francis Gigliotti, Andrew H. Limper, and 
Terry Wright

30. The Human Mycobiome
Patrick C. Seed

Index
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Innate Immunity & Inflammation

CONTENTS

Microbial Sensing by Toll-Like Receptors and Intracellular Nucleic 
Acid Sensors
Surya Pandey, Taro Kawai, and Shizuo Akira

Emerging Principles Governing Signal Transduction by Pattern
Recognition Receptors
Jonathan C. Kagan and Gregory M. Barton

Transcriptional Control of Inflammatory Responses
Stephen T. Smale and Gioacchino Natoli

Inflammasomes
Marcel R. de Zoete, Noah W. Palm, Shu Zhu, and Richard A. Flavell

TNF Superfamily in Innate Immunity and Inflammation
John Šedý, Vasileios Bekiaris, and Carl F. Ware

IL-6 in Inflammation, Immunity, and Disease
Toshio Tanaka, Masashi Narazaki, and Tadamitsu Kishimoto

The Chemokine System in Innate Immunity
Caroline L. Sokol and Andrew D. Luster

Lipid Mediators in the Resolution of Inflammation
Charles N. Serhan, Nan Chiang, Jesmond Dalli, and Bruce D. Levy

DNA Degradation and Its Defects
Kohki Kawane, Kou Motani, and Shigekazu Nagata

Group 2 Innate Lymphoid Cells in Health and Disease
Brian S. Kim and David Artis

Allergic Inflammation—Innately Homeostatic
Laurence E. Cheng and Richard M. Locksley

Inflammation and the Blood Microvascular System
Jordan S. Pober and William C. Sessa

Sinusoidal Immunity: Macrophages at the Lympho-Haematopoietic
Interface
Siamon Gordon, Annette Plüddemann, and Subhankar Mukhopadhyay

Index

Edited by Ruslan Medzhitov, Yale University School of Medicine

The innate immune system is rapidly activated in response to infection and injury. It is a
generic rather than pathogen-specific response that recruits immune cells, promotes

inflammation, and mobilizes the adaptive immune system. Excessive or chronic inflammation
may cause tissue damage, so a careful balance is required to restore homeostasis.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives
in Biology reviews the cellular and molecular mechanisms involved in innate immunity and all
types of inflammation. The contributors examine the cell types that make up the innate immune system, their use of
pattern recognition receptors (e.g., Toll-like receptors) to identify pathogens and damaged tissues, and how they
trigger signaling pathways that culminate in inflammation, pathogen destruction, and tissue repair. The numerous
chemical signals and factors involved in innate immunity and inflammation are described, as are those that keep
inflammation in check.

The authors also discuss the diseases that can result when these processes go awry, such as rheumatoid arthritis and
cancer. This volume is therefore a valuable reference for all immunologists, cell biologists, and medical scientists
wishing to understand these protective processes and their implications for human health and disease.

Due November 2014, 350 pp. (approx.), illus. (41 4C), index
Hardcover  $135  £85 ISBN 978-1-621820-29-1
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Intellectual Property in Molecular Medicine

Edited by Salim Mamajiwalla, In(sci)te IP Inc.; Rochelle Seide, RKS Consulting

A s universities increasingly spin off biotech companies and academics work more closely with
these companies and the pharma industry, it is essential that they gain an understanding of

intellectual property law and patenting. This book introduces the basic ideas and discusses how
they apply to biomedical research and product development in the age of genomics.

Due January 2015, 350 pp. (approx.), illus., index
Hardcover  $135  £85 ISBN 978-1-621820-83-3

CONTENTS (preliminary)

1. Introduction to Intellectual Property: 
A US Perspective
Amanda Murphy, Michael Stramiello, Tom
Irving, and Stacy Lewis

2. Impact of America Invents Act on Biotech
Intellectual Property
Amanda Murphy, Michael Stramiello, Tom
Irving, and Stacy Lewis

3. Patenting the Life Sciences at the European
Patent Office
Christina Gates

4. The Role of Regulatory Agencies and
Intellectual Property
Kevin Noonan

5. Regulatory Law and Intellectual Property in
Europe
Anne Bateman

6. Canada’s Patented Medicines (Notice of
Compliance) Proceedings and Intellectual
Property
Henry Bian and Conor McCourt

7. Inventorship and Authorship
Antoinette F. Konski

8. Must an Inventor “Possess” an Invention to
Patent It?
Warren D. Woessner and Robin A. Chadwick

9. Obviousness Determinations in Pharma &
Biotech Intellectual Property
Daniel Pereira and Stephen G. Kunin

10. Inherent Anticipation in Pharma and
Biotech
Michael Goldman, Georgia Evans, and
Andrew Zappia

11. Baseball Bats and Chocolate Chip
Cookies: The Judicial Treatment of DNA
in the Myriad Genetics Litigation
Ian Binnie and Vanessa Park-Thompson

12. Patentability of Genes: An EU Perspective
Paul Cole

13. Decoding Gene Patents in Australia
Adam Denley and James Cherry

14. The Impact of Myriad and Mayo: Will
Advancements in the Biological Sciences
be Spurred or Disincentivized? (Or, Wasn’t
Biotech Patenting Complicated Enough?)
Jennifer Gordon

15. The Impact of Myriad on the Future
Development and Commercialization of
DNA-Based Therapies and Diagnostics
Michele Wales

16. Research Use Exemptions to Patent
Infringement for Drug Discovery and
Development in the United States
Alicia A. Russo and Jason Johnson

17. Research Exemption / Experimental Use in
the EU: Patents Do Not Block the
Progression of Science
Hans-Rainer Jaenichen and Johann Pitz

18. Patenting Stem Cell Technologies in 
the US
Donald L. Zuhn

19. Patenting Stem Cell Technologies in
Europe 
Andrew Sheard

20. The Patentability of Stem Cells in
Australia
Jenny Petering and Prue Cowin

21. Patentability of Self-Replicating
Technologies
Richard H. Shear

22. Protecting Traditional Knowledge Related
to Biological Resources: Is Scientific
Research Going to Become More
Bureaucratized?
Prashant Reddy and 
Malathi Lakshmikumaran

23. Licensing Biotech IP in University
Industry Partnerships
Vladimir Drozdoff and Daryl Fairbairn

24. Trade Secrets in Life Science and
Pharmaceutical Companies
Tara Nealey, Ronald M. Daignault, 
and Yu Cai

25. Trade Secrets in Canada
Noel Courage

Index
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Microbial Evolution

Edited by Howard Ochman, University of Texas

Bacteria are ancient organisms that represent most life on Earth. They evolve extremely
rapidly, often exchanging genetic material through a process termed lateral DNA transfer.

Consequently it’s often unclear how to define individual species and phylogenetic trees.
This book examines our understanding of bacterial evolution. Focusing on how genomics is
revolutionizing our approach to studying these organisms.

Topics include:

• Epidemiological genetics

• Evolution of new functions de novo and from pre-existing genes

• How microbial genes evolve

• Mutation—the Engine of Evolution: Studying Mutation and Its Role in the Evolution of Bacterial

• Paleobiological Perspectives on Early Microbial Evolution

• The Evolution of Campylobacter jejuni and Campylobacter coli

• Co-Evolution of the Organization and Structure of Prokaryotic Genomes

Due December 2014, 300 pp. (approx.), illus., index
Hardcover  $135  £84 ISBN 978-1-621820-37-6 



www.cshlpress.org
1-855-452-6793 A32

NEW BOOKSMONOGRAPHS

Mitosis

Edited by Jonathan Pines, Wellcome/Cancer Research UK Gurdon Institute; Anthony Hyman,
Max Planck Institute of Molecular Cell Biology and Genetics; Mitsuhiro Yanagida, Okinawa
Institute of Science and Technology Promotion Corporation

Mitosis—division of a cell to produce two daughter cells—is a complicated process that
must be highly coordinated to ensure events such as chromosome separation take place at

the right time and in the right order. This book provides a state-of-the-art examination of the
mechanics of mitosis, how the process is regulated, and the different checkpoints and quality-
control steps involved.

Due February 2015, 400 pp. (approx.), illus., index
Hardcover  $135  £84 ISBN 978-1-621820-15-4

CONTENTS (preliminary)

Preface

Model organisms
Mitsuhiro Yanagida

Biochemical view of mitosis
Jonathon Pines

View of mitosis through microtubule and spindle
Anthony Hyman

Chromosome dynamics
Tatsuya Hirano

Centrosome duplication & dynamics
David Glover

Relevant chromosome structures for accurate segregation & other aspects
Aaron Straight

Kinetochore + spindle checkpoint
Iain Cheesman

Understanding cytokinesis
Mark Petronczki and Pier Paolo D’Avino

Aneuploidy & cancer
David Pellman

Meiosis
Hiro Ohkura

Index



CONTENTS 

Preface

An Overview of MYC and Its Interactome
Maralice Conacci-Sorrell, Lisa McFerrin, and Robert N. Eisenman

MYC Cofactors: Molecular Switches Controlling Diverse 
Biological Outcomes
Stephen R. Hann

Genome Recognition by MYC
Arianna Sabò and Bruno Amati

Cellular MYCro Economics: Balancing MYC Function with 
MYC Expression
David Levens

MYC and Transcription Elongation
Peter B. Rahl and Richard A. Young

The Role of MIZ-1 in MYC-Dependent Tumorigenesis
Katrin E. Wiese, Susanne Walz, Björn von Eyss, Elmar Wolf, 
Dimitris Athineos, Owen Sansom, and Martin Eilers

MYC Degradation
Amy S. Farrell and Rosalie C. Sears

MYC Regulation of Cell Growth through Control of Transcription by
RNA Polymerases I and III
Kirsteen J. Campbell and Robert J. White

MYC and the Art of MicroRNA Maintenance
James N. Psathas and Andrei Thomas-Tikhonenko

Control of Vertebrate Development by MYC
Peter J. Hurlin

Roles for MYC in the Establishment and Maintenance of Pluripotency
James Chappell and Stephen Dalton

Myc Function in Drosophila
Peter Gallant

Socializing with MYC: Cell Competition in Development and as a
Model for Premalignant Cancer
Laura A. Johnston

MYC, Metabolism, Cell Growth, and Tumorigenesis
Chi V Dang

MYC and Mitochondrial Biogenesis
Fionnuala Morrish and David Hockenbery
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MYC and the Pathway to Cancer

Edited by Chi V. Dang, University of Pennsylvania; Robert N. Eisenman, Fred Hutchinson
Cancer Research Center

The MYC gene family plays essential roles in normal development and in multiple cellular
functions. Moreover aberrant MYC gene activation is profoundly involved in the etiology

of a wide range of cancers. MYC encodes a transcriptional regulator that modulates expression
of genes controlling cell growth, proliferation, metabolism, differentiation, and death.
Deregulation of these expression programs has been linked to MYC’s function in tumor
initiation, progression, and survival.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in Medicine covers all
aspects of MYC biology. The contributors discuss its normal functions in the control of cell growth, cell competition,
pluripotency, and development, as well as the molecular basis for the effects of the MYC protein on transcription. In
addition, they examine how MYC interacts with other proteins, induces apoptosis, and impacts metabolism, genomic
stability, and microRNA expression.

The authors also provide a detailed analysis of the role of MYC in tumor initiation and progression. Its involvement in
cancers such as medulloblastoma, neuroblastoma, and Burkitt’s lymphoma is examined, as are the prospects for anti-
MYC therapies in cancer treatment. This book is essential reading for all cancer biologists, as well as researchers study-
ing the regulation of gene expression.

2014, 429 pp., illustrated (74 Color, 9 B&W)
Hardcover  $135  £85 ISBN 978-1-621820-08-6 
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Coordination of Nutrient Availability and Utilization by MAX- and
MLX-Centered Transcription Networks
John M. O’Shea and Donald E. Ayer

MYC and the Control of Apoptosis
Steven B. McMahon

c-MYC-Induced Genomic Instability
Alexandra Kuzyk and Sabine Mai

MYC and the Control of DNA Replication
David Dominguez-Sola and Jean Gautier

MYC Activation Is a Hallmark of Cancer Initiation and Maintenance
Meital Gabay, Yulin Li, and Dean W. Felsher

Oncogenic Mechanisms in Burkitt Lymphoma
Roland Schmitz, Michele Ceribelli, Stefania Pittaluga, George Wright,
and Louis M. Staudt

Role of MYC in Medulloblastoma
Martine F. Roussel and Giles W. Robinson

Neuroblastoma and MYCN
Miller Huang and William A. Weiss

MYC Association with Cancer Risk and a New Model of 
MYC-Mediated Repression
Michael D. Cole

Synthetic Lethal Screens as a Means to Understand and Treat 
MYC-Driven Cancers
Silvia Cermelli, In Sock Jang, Brady Bernard, and Carla Grandori

Therapeutic Strategies to Inhibit MYC
Michael R. McKeown and James E. Bradner

Index
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Origin and Evolution of Eukaryotes

Edited by Patrick J. Keeling, Canadian Institute for Advanced Research, Botany Department
University of British Columbia and Eugene V. Koonin, Senior Investigator, NCBI, NLM, NIH

A ll protists, fungi, animals, and plants on Earth are eukaryotes. Their cells possess
membrane-bound organelles including a nucleus and mitochondria, distinct cytoskeletal

features, and a unique chromosome structure that permits them to undergo mitosis or meiosis.
The emergence of eukaryotic cells from prokaryotic ancestors about 2 billion years ago was a
pivotal evolutionary transition in the history of life on Earth. But the change was abrupt, and
few clues exist as to the nature of the intermediate stages.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in Biology examines
evolutionary scenarios that likely led to the emergence and rapid evolution of eukaryotes. Contributors review the
mechanisms, timing, and consequences of endosymbiosis, as well as molecular and biochemical characteristics of
archaea and bacteria that may have contributed to the first eukaryotic lineage. They explore all of the available evidence,
including clues from the fossil record and comparative genomics, and formulate ideas about the origin of genomic
characteristics (e.g., chromatin and introns) and specific cellular features (e.g., the endomembrane system) in
eukaryotes. Topics such as the origins of multicellularity and sex are also covered.

This volume includes discussion of multiple evolutionary models that warrant serious attention, as well as lively debate
on some of the most contentious topics in the field. It will thus be fascinating reading for evolutionary biologists, cell
and molecular biologists, paleobiologists, and all who are interested in the history of life on Earth.

2014, 416 pp., illus. (47 color, 12 B&W), index
Hardcover  $135  £85 ISBN 978-1-621820-28-4

CONTENTS

Preface

How Natural a Kind is “Eukaryote”?
W. Ford Doolittle

The Impact of History on Our Perception of
Evolutionary Events: Endosymbiosis and the
Origin of Eukaryotic Complexity
Patrick J. Keeling

Symbiosis as a General Principle in 
Eukaryotic Evolution
Angela E. Douglas

The Neomuran Revolution and Phagotrophic
Origin of Eukaryotes in the Light of
Intracellular Coevolution and a Revised 
Tree of Life
Thomas Cavalier-Smith

Bioenergetic Constraints on the Evolution 
of Complex Life
Nick Lane

The Archaeal Legacy of Eukaryotes: 
A Phylogenomic Perspective
Lionel Guy, Jimmy H. Saw, and 
Thijs J. G. Ettema

The Dispersed Archael Eukaryome and the
Complex Archaeal Ancestor of Eukaryotes
Eugene V. Koonin and Natalya Yutin

How and When Was the Mitochondrion
Acquired?
Anthony M. Poole and Simonetta Gribaldo

What Was the Real Contribution of
Endosymbionts to the Eukaryotic Nucleus?
Insights from Photosynthetic Eukaryotes
David Moreira and Philippe Deschamps

Paleobiological Perspectives on Early 
Eukaryotic Evolution
Andrew H. Knoll

On the Age of Eukaryotes: Evaluating Evidence
from Fossils and Molecular Clocks
Laure Eme, Susan C. Sharpe, 
Matthew W. Brown, and Andrew J. Roger

The Eukaryotic Tree of Life from a Global
Phylogenomic Perspective
Fabien Burki

Origin and Evolution of the Self-Organizing
Cytoskeleton in the Network of Eukaryotic
Organelles
Gáspár Jékely

Missing Pieces of an Ancient Puzzle: Evolution
of the Eukaryotic Membrane-Trafficking
System
Alexander Schlacht, Emily K. Herman, 
Mary J. Klute, Mark C. Field, and Joel B. Dacks

Protein Targeting and Transport as a Necessary
Consequence of Increased Cellular Complexity
Maik S. Sommer and Enrico Schleiff
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Origin and Evolution of Eukaryotes
continued

The Pre-Endosymbiont Hypothesis: A New
Perspective on the Origin and Evolution of
Mitochondria
Michael W. Gray

Origin and Evolution of Plastids and
Photosynthesis in Eukaryotes
Geoffrey I. McFadden

Protein and DNA Modifications: Evolutionary
Imprints of Bacterial Biochemical
Diversification and Geochemistry on the
Provenance of Eukaryotic Epigenetics
L. Aravind, A. Maxwell Burroughs, 
Dapeng Zhang, and Lakshminarayan M. Iyer

Origin of Spliceosomal Introns and 
Alternative Splicing
Manual Irimia and Scott William Roy

The Persistent Contributions of RNA to
Eukaryotic Gen(om)e Architecture and 
Cellular Function
Jürgen Brosius

Origins of Eukaryotic Sexual Reproduction
Ursula Goodenough and Joseph Heitman

Green Algae and the Origin of Multicellularity
in the Plant Kingdom
James G. Umen

Bacterial Influences on Animal Origins
Rosanna A. Alegado and Nicole King
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Retinal Disorders
Genetic Approaches to Diagnosis and Treatment

CONTENTS (preliminary)

A. Genetics of Inherited Retinal
Degenerations

1. Clinical characteristics and current therapies
for inherited retinal degenerations
Jose Sahel, Katia Marzova, and Isabelle Audo

2. The current status of disease gene discovery:
inherited retinal degenerations macular dys-
trophies and clinical genetic testing
Steve Daiger

3. Genomic approaches for the discovery of
inherited retinal degeneration genes
Frans Cremers

4. Genetic modifiers, and oligogenic 
inheritance
Nico Katsanis

5. Gene expression/transcriptomes for enhanc-
ing inherited retinal degeneration genetics
Mike Farkas

6. Stem cells as tools for studying the genetics
of inherited retinal degenerations
Budd Tucker

B. Genetics of AMD

7. Clinical characteristics and current treatment
of AMD
Yoshihiro Yonekawa and Ivana Kim

8. Genome-wide association studies: getting to
pathogenesis, the role of inflammation/com-
plement in AMD
Jonathan Haines and Jessica Cooke Bailey

9. Components of drusen
John Crabb

10. Highly penetrant alleles
Anneke den Hollander and Eiko de Jong

11. Differential gene expression in AMD
Margaret DeAngelis

12. Clinical applications of AMD genetics
Emily Chew and John Paul SanGiovanni

C. Glaucoma

13. Clinical characteristics and current treat-
ment of glaucoma
Lou Pasquale and Laura Cohen

14. Common and rare genetic risk factors for
glaucoma
Janey Wiggs

15. Differential gene expression in glaucoma
Tatjana Jakobs

16. Inflammation in glaucoma
Gareth Howell and Ileana Soto Reyes

17. Clinical applications of genetics for 
glaucoma and optic neuropathy.
Janey Wiggs

D. Gene/Genetic Therapies for Inherited
Retinal Disorders

A. Gene therapy trials

18. The status of RPE65 gene therapy trials:
efficacy and long-term safety.
Jean Bennett

19. Gene therapy for choroideremia-AAV
Rob MacLaren and Alun Barnard

20. Gene therapy for retinal degeneration 
due to mutations in ABCA4
Rando Allikmets

21. Gene therapy for the retinal degeneration 
of Usher Syndrome due to mutations 
in MYO7A
David Williams

22. Genetic testing and genetic discovery of
retinal degenerations genes
Rob Koenekoop and Naveen Mysore

23. Anti-VEGF gene therapy
Sam Wadsworth, Peter Pechan, and 
Abraham Scaria

B. Gene Therapies in Pre-Clinical Studies

24. Gene therapy for achromatopsia
Mathias Seeliger, Martin Biel, Regine
Muehlfriedel, Mayouki Tanimot, 
Stylianos Michalakis

25. Leber congenital amaurosis due to 
mutations in GUCY2D
Shannon Boye

26. Gene therapy for retinoschisis
Paul Sieving, Lisa Wie, and Ronald Bush

27. Retinitis pigmentosa due to mutations 
in PRPH2-nanoparticles
Muna Naash and Shannon Conley

28. Leber congenital amaurosis due to 
mutations in RPGRIP1
Tiansen Li

Edited by Richard Masland, Harvard Medical School, Massachusetts Eye and Ear Infirmary;
Joan Miller, Massachusetts Eye and Ear Infirmary; Eric Pierce, Massachusetts Eye and 
Ear Infirmary

Retinal disorders are a leading cause of blindness. This book examines the molecular basis of
these diseases, focusing on genetic approaches that are improving both our understanding

of the disease process and their diagnosis, as well as advances in gene therapy that have been
used to cure patients and provide a model for treatment of other conditions.

Due December 2014, 400 pp. (approx.), index
Hardcover  $135  £85 ISBN 978-1-621820-17-8
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29. Gene augmentation for X-linked RP due 
to mutations in RPGR
William Beltran

30. Gene augmentation for adRP due to 
mutations in RHO
Al Lewin

31. Curing color blindness—mice and non-
human primates
Jay Neitz and Maureen Nietz

C. Future Developments/Horizons in Gene
Therapy

32. Genetic and small molecule enhancement
of retinal sensitivity

33. Gene therapy using stem cells
Budd Tucker

34. What’s next in retinal gene therapy?
Luk Vandenberghe
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Skin and Its Diseases

Edited by Anthony Oro, Professor, Dermatology, Stanford University School of Medicine,
Department of Dermatology / Oro Lab and Fiona Watt, Director, Centre for Stem Cells and
Regenerative Medicine, King's College London

The skin is the largest organ in the human body, and it is constantly bombarded with
external stimuli. It offers protection and insulation, prevents dehydration, and senses the

environment. But irritants, infections, and inherited genetic mutations cause hundreds of skin
disorders, ranging from mild cosmetic conditions to serious diseases such as cancer.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in Medicine provides a
comprehensive review of the biology of the skin, its numerous functions, and the diseases that affect it. Contributors
discuss the various components of the epidermis, dermis, hair follicles, glands, and nerve endings that make up the skin,
the molecular pathways and processes that underlie their development and function, and what happens when these
processes go awry. The important functions of skin stem cell populations in tissue development, homeostasis, and repair
are described, as are the roles of resident and recruited cells in inflammatory responses. Several chapters are devoted to
cutaneous disorders, including alopecias, carcinomas, melanomas, psoriasis, and genetic diseases such as epidermolysis
bullosa.

Topics such as age-related changes to the skin, the roles of resident microbes in skin health and disease, and advances
in therapies for cutaneous disorders are also covered. This volume is therefore a vital reference for dermatologists,
cancer biologists, cell and developmental biologists, immunologists, and all who seek to understand the numerous
functions and diseases of this major organ.

2014, 490 pp., illus. (82 color, 6 B&W), index
Hardcover  $135  £85 ISBN 978-1-621820-23-9

CONTENTS

Preface

Markers of Epidermal Stem Cell
Subpopulations in Adult Mammalian Skin
Kai Kretzschmar and Fiona M. Watt

Lineage Analysis of Epidermal Stem Cells
Maria P. Alcolea and Philip H. Jones

The Genetics of Human Skin Disease
Gina M. DeStefano and Angela M. Christiano

Epidermal Polarity Genes in Health and
Disease
Frederik Tellkamp, Susanne Vorhagen, and
Carien M. Niessen

The Skin and Its Diseases: Epidermal Barriers
Ken Natsuga

Desmosomes: Regulators of Cellular Signaling
and Adhesion in Epidermal Health and Disease
Jodi L. Johnson, Nicole A. Najor, and 
Kathleen J. Green

Sweat Gland Progenitors in Development,
Homeostasis, and Wound Repair
Catherine Lu and Elaine Fuchs

Diversification and Specialization of Touch
Receptors in Skin
David M. Owens and Ellen A. Lumpkin

Adipocytes in Skin Health and Disease
Guillermo Rivera, Brett Shook, and 
Valerie Horsley

Melanocytes and Their Diseases
Yuji Yamaguchi and Vincent J. Hearing

Wound Healing and Skin Regeneration
Makoto Takeo, Wendy Lee, and Mayumi Ito

Immunology and Skin in Health and Disease
Jillian M. Richmond and John E. Harris

The Dermal Papilla: An Instructive Niche 
for Epithelial Stem and Progenitor Cells in
Development and Regeneration of the 
Hair Follicle
Bruce A. Morgan

Macro-Environmental Regulation of Hair
Cycling and Collective Regenerative Behavior
Maksim V. Plikus and Cheng-Ming Chuong

Microbial Ecology of the Skin in the Era of
Metagenomics and Molecular Microbiology
Geoffrey D. Hannigan and Elizabeth A. Grice

Natural and Sun-Induced Aging of 
Human Skin
Laure Rittié and Gary J. Fisher

Long Non-Coding RNA: Significance and
Potential in Skin Biology
Derrick C. Wan and Kevin C. Wang
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Epigenetic Regulation of Epidermal
Differentiation
Carolina N. Perdigoto, Victor J. Valdes, 
Evan S. Bardot, and Elena Ezhkova

p53/p63/p73 in the Epidermis in Health and
Disease
Vladimir A. Botchkarev and Elsa R. Flores

Cutaneous Notch Signaling in Health and
Disease
Craig Nowell and Freddy Radtke

Psoriasis
Paola Di Meglio, Federica Villanova, and 
Frank O. Nestle

An Overview of Alopecias
Ji Qi and Luis A. Garza

Advanced Treatment for Basal Cell Carcinomas
Scott X. Atwood, Ramon J. Whitson, and
Anthony E. Oro

Modeling Cutaneous Squamous Carcinoma
Development in the Mouse
Phillips Y. Huang and Allan Balmain

Melanoma: Clinical Features and Genomic
Insights
Elena B. Hawryluk and Hensin Tsao

Gene Therapy for Skin Diseases
Emily Gorell, Ngon Nguyen, Alfred Lane, 
and Zurab Siprashvili

Cell Therapy in Dermatology
Gabriela Petrof, Alya Abdul-Wahab, and 
John A. McGrath

Induced Pluripotent Stem Cells in
Dermatology: Potentials, Advances, 
and Limitations
Ganna Bilousova and Dennis R. Roop
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The Genetics and Biology of Sexual Conflict

CONTENTS

Preface

Foreword
The Sexual Cascade and the Rise of Pre-
Ejaculatory (Darwinian) Sexual Selection, Sex
Roles, and Sexual Conflict
Geoff A. Parker
The Relationship between Sexual Selection and
Sexual Conflict
Hanna Kokko and Michael D. Jennions
Specialists and Generalists: The Sexual Ecology
of the Genome
David Haig, Francisco Úbeda, and 
Manus M. Patten
Sexual Conflict and Seminal Fluid Proteins: 
A Dynamic Landscape of Sexual Interactions
Laura K. Sirot, Alex Wong, Tracey Chapman, 
and Mariana F. Wolfner
Paradox of Mother’s Curse and the Maternally
Provisioned Offspring Microbiome
Michael J. Wade
The Evolution of Sexually Antagonistic
Phenotypes
Jennifer C. Perry and Locke Rowe
Sexual Conflict, Life Span, and Aging
Margo I. Adler and Russell Bonduriansky
Copulatory Wounding and Traumatic
Insemination
Klaus Reinhardt, Nils Anthes, and Rolanda Lange

Sexual Conflict Arising from Extrapair Matings
in Birds
Alexis S. Chaine, Robert Montgomerie, and 
Bruce E. Lyon
Sexually Antagonistic Zygotic Drive: A New
Form of Genetic Conflict between�the Sex
Chromosomes
Urban Friberg and William R. Rice
Sex Chromosome Drive
Quentin Helleu, Pierre R. Gérard, and Catherine
Montchamp-Moreau
Sex-Biased Gene Expression and Sexual
Conflict throughout Development
Fiona C. Ingleby, Ilona Flis, and 
Edward H. Morrow
Infanticide as Sexual Conflict: Coevolution of
Male Strategies and Female�Counterstrategies
Ryne A. Palombit
Human Homosexuality: A Paradigmatic Arena
for Sexually Antagonistic Selection?
Andrea Camperio Ciani, Umberto Battaglia, 
and Giovanni Zanzotto
Sexual Conflict between Parents: Offspring
Desertion and Asymmetrical Parental Care
Tamás Székely
Sexual Conflict in Hermaphrodites
Lukas Schärer, Tim Janicke, and 
Steven A. Ramm

Patterns and Mechanisms of Evolutionary
Transitions between Genetic Sex-Determining
Systems
G. Sander van Doorn
Reproductive Parasitism: Maternally Inherited
Symbionts in a Biparental World
Gregory D.D. Hurst and Crystal L. Frost
Sexual Conflict and Sperm Competition
Dominic A. Edward, Paula Stockley, and 
David J. Hosken
Conflict on the Sex Chromosomes: Cause,
Effect, and Complexity
Judith E. Mank, David J. Hosken, and 
Nina Wedell
Is Sexual Conflict an “Engine of Speciation”?
Sergey Gavrilets
Sexual Cannibalism as a Manifestation 
of Sexual Conflict
Jutta M. Schneider
Mechanisms and Evidence of Genital
Coevolution: The Roles of Natural Selection,
Mate Choice, and Sexual Conflict
Patricia L.R. Brennan and Richard O. Prum

Index

Edited by William Rice, University of California, Santa Barbara; Sergey Gavrilets, National
Institute for Mathematical and Biological Synthesis

The genetic interests of males and females often diverge; traits favored by one sex can be
costly to the other. Over time, this “battle of the sexes,” or sexual conflict, has important

evolutionary consequences (e.g., speciation).

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in
Biology examines the underlying biology of sexual conflict—from the molecular to the behavioral levels—and its role
as an important driver of evolution. Contributors review multiple examples of sexual antagonism (e.g., parental care
and mating rate), its genetic basis, the various and sometimes dramatic ways that it is manifested (e.g., infanticide and
copulatory wounding), and its evolutionary impacts, especially on male–female coevolution and reproductive isolation.
Topics such as hermaphroditism and homosexuality are also covered.

This volume includes discussion of the evolutionary origins of sexual conflict and its relationship to other evolutionary
forces (e.g., sexual selection). It will thus be fascinating reading for all geneticists and biologists who are interested in
the evolution of sexual reproduction.

2014, 432 pp., illus. (26 4C, 18 B&W), index
Hardcover  $135  £85 ISBN 978-1-621820-59-8
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Tuberculosis

CONTENTS

Section 1. Vaccines, Immunology, Host Cells,
and Biomarkers

1. Cell-Autonomous Effector Mechanisms
Against Mycobacterium tuberculosis
John D. MacMicking

2. Manipulaiton of the Mononuclear Phagocyte
System by Mycobacterium tuberculosis
Geanncarlo Lugo-Villarino and 
Olivier Neyrolles

3. Interaction of Mycobacterium tuberculosis
with Host Cell Death Pathways
Lalitha Srinivasan, Sarah Ahlbrand, and
Volker Briken

4. Autophagy in Tuberculosis
Vojo Deretic

5. Innate and Adaptive Cellular Immune
Responses to Mycobacterium tuberculosis
Infection
Katrin D. Mayer-Barber and 
Daniel L. Barber

6. Antigens for CD4 and CD8 T Cells in
Tuberculosis
Cecilia S. Lindestam Arlehamn, 
David Lewinsohn, Alessandro Sette, and
Deborah Lewinsohn

7. Non-Classical T Cells and Their Antigens
in Tuberculosis
Gennaro De Libero, Amit Singhai, 
Marco Lepore, and Lucia Mori

8. Role of B Cells and Antibodies in the
Acquired Immunity against Mycobacterium
Tuberculosis
Jacqueline M. Achkar, John Chan, and
Arturo Casadevall

9. Immunity and Immunopathology in the
Tuberculous Granuloma
Antonio J. Pagán and Lalita Ramakrishnan

10. Novel Vaccination Strategies Against
Tuberculosis
Peter Andersen and Stefan H.E. Kaufmann

11. Toward a Unified Biosignature for
Tuberculosis
Jeroen Maertzdorf, Stefan H.E. Kaufmann,
and January Weiner III

12. Clinical Immunology and Multiplex
Biomarkers of Human Tuberculosis
Gerhard Walzl, Mariëlle C. Haks, 
Simone A. Joosten, Léanie Kleynhans,
Katharina Ronacher, and 
Tom H.M. Ottenhoff

13. Mouse Model of Tuberculosis
Andrea M. Cooper

14. Animal Models of Tuberculosis: 
Guinea Pigs
Simon Clark, Yper Hall, and Ann Williams

15. Animal Models of Tuberculosis: 
Zebrafish
Lisanne M. van Leeuwen, 
Astrid M. van der Sar, and Wilbert Bitter

16. Modeling Tuberculosis in Non-Human
Primates
Charles A. Scanga and JoAnne L. Flynn

Section 2. Drugs and Biology of Tuberculosis

17. Mycobacterial Growth
Iria Uhia, Kerstin J. Williams, 
Vahid Shahrezaei, and Brian D. Robertson

Edited by Stefan H.E. Kaufmann, Max Planck Institute for Infection Biology; Eric
Rubin, Harvard School of Public Health; Ali Zumla, University College London Medical School

Tuberculosis (TB) is a serious infectious disease of the lungs that is usually caused by the
bacterium Mycobacterium tuberculosis. Nearly one-third of the world’s population is

currently infected with latent TB, and millions of individuals develop the active, potentially
fatal form of the disease each year. The continuing emergence and spread of drug-resistant TB
strains is one of the most difficult challenges facing control of the disease.

Written and edited by experts in the field, this collection from Cold Spring Harbor Perspectives in Medicine examines all
aspects of M. tuberculosis biology, transmission, and infection, as well as ongoing strategies to treat and control it.
Contributors explore the biological characteristics of M. tuberculosis, its complex interactions with the human immune
system, and factors that influence the progression from latent to active TB disease (e.g., coinfection with HIV/AIDS).
The clinical manifestations of TB, both pulmonary and extrapulmonary, are fully described and illustrated.

This volume also includes discussions of recent advances in the development of diagnostics, drugs, and vaccines, as well
as strategies for enhanced implementation of existing interventions. It is an essential reference for microbiologists,
immunologists, pathologists, epidemiologists, and clinicians, and all who wish to understand and combat this global
health burden.

Due November 2014, 664 pp., illus. (52 4C, 71 B&W), index
Hardcover  $135  £85 ISBN 978-1-621820-73-4
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18. The Mycobacterial Cell Envelope—Lipids
Mary Jackson

19. The Mycobacterial Cell Wall—
Peptidoglycan and Arabinogalactan
Luke J. Alderwick, James Harrison, 
Georgina S. Lloyd, and Helen L. Birch

20. Mycobacterium tuberculosis Metabolism
Digby F. Warner

21. Genetic Approaches to Facilitate
Antibacterial Drug Development
Dirk Schnappinger

22. TB Drug Development: History and
Evolution of the Mechanism-Based
Paradigm
Sumit Chakraborty and Kyu Y. Rhee

23. The TB Drug Discovery and Development
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