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LAB ESSENTIALS

Lab Math: A Handbook of Measurements,
Calculations, and Other Quantitative Skills
for Use at the Bench

Second Edition

By Dany Spencer Adams, The Tufts Center for Regenerative and Developmental Biology and
Department of Biology, Tufts University

Lab Math, Second Edition, collects in one place the numbers and equations you rely on for

your experiments and use to report your data—what they mean and how to use them—as well as easy-to-follow
shortcuts for making the math easier. Written in an accessible and informal style, Lab Math describes basic mathemat-
ical principles and various tasks involving numbers, including how to calibrate lab equipment, how to make solutions,
and the numbers involved in various methods for quantifying DNA, RNA, and proteins, and an all-new section
on quantitative polymerase chain reaction. Basic statistical ideas and methods and the proper reporting of uncertainty
are described in simple-to-understand language. Also included are reference tables, charts and “plug-and-chug” equa-
tion blanks for specific experimental procedures. Since the publication of the first edition in 2003, Lab Math has
become an essential math reference and teaching resource for both on-the-spot practical information and
background for understanding numerical tasks. Important additions in this second edition make Lab Math an even
more useful tool for every laboratory.

2013, 332 pp., illus., index
Concealed wire binding $59 £41 ISBN 978-1-936113-71-2

CONTENTS
Preface
1. Numbers and Measurements in the Laboratory
2. Chemistry by the Numbers
3. Equipment for Measuring, Counting, and Otherwise Quantifying
4. Making Solutions
5. DNA and RNA
6. Proteins

7. Statistics and Reports: Collecting, Interpreting, and Presenting Numerical Data

8

. Reference Tables and Equations

Index
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Next-Generation DNA Sequencing Informatics

NEXT-GENERATION
DNA SEQUENCING
INFORMATICS

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

Next-generation DNA sequencing (NGS) technology has revolutionized biomedical ™
research, making complete genome sequencing an affordable and frequently used

tool for a wide variety of research applications. Bioinformatics methods to support DNA
sequencing have become a critical bottleneck for many researchers and organizations
wishing to make use of NGS technology. This book provides a thorough introduction to
the necessary informatics methods and tools for operating NGS instruments and analyzing NGS data. The book
also provides extensive reference to best-practice bioinformatic methods for the most commonly used NGS
technologies and applications. The book also includes reference to, and guidance on, the setup and use of
essential software for NGS data analysis. This is the first book of its kind to address the informatics needs of scientists
who wish to take advantage of the explosion of research opportunities offered by new DNA sequencing technologies.

STUAKT M. BELWH

2013, 241 pp., illus. (48 4C & 15 B&W), index
Hardcover $59 £41 ISBN 978-1-936113-87-3

Please see the Table of Contents to purchase individual chapters.
Click on the chapter title to purchase individual chapters as PDFs.

CONTENTS
Preface 8. Using NGS to Detect Sequence Variants
Acknowledgments Jinhua Wang, Zuojian Tang, and Stuart M. Brown
About the Authors 9. ChIP-seq
. . Zuojian Tang, Christina Schweikert, D. Frank Hsu, and
1. Introduction to DNA Sequencing Stuart M. Brown

Stuart M. Brown )

. . . 10. RNA Sequencing with NGS
2. History of Sequencing Informatics Stuart M. Brown, Jeremy Goecks, and James Taylor
3. Visualization of Next-Generation Sequencing Data 11. Metagenomics

Phillip Ross Smith, Kranti Konganti, and Stuart M. Brown Alexander Alekseyenko and Stuart M. Brown

4. DNA Sequence Alignment 12 High-Performance Computing in DNA Sequencing Informatics

Lfstratios Efstathiadis Efstratios Efstathiadis and Eric R. Peskin
5. Genome Assembly Using Generalized deBruijn Digraphs Glossary

D. Frank Hsu
6. De Novo Assembly of Bacterial Genomes from Short Sequence Index

Reads

Silvia Argimén and Stuart M. Brown

7. Genome Annotation
Steven Shen
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Basic Stereology for Biologists and Neuroscientists

By Mark ]. West, University of Aarhus, Denmark

Stereological techniques allow biologists to create quantitative, three-dimensional descriptions
of biological structures from two-dimensional images of tissue viewed under the microscope.
For example, they can accurately estimate the size of a particular organelle, the total length of a
mass of capillaries, or the number of neurons or synapses in a particular region of the brain.

This book provides a practical guide to designing and critically evaluating stereological studies of the nervous system
and other tissues. It explains the basic concepts behind design-based stereology and how to get started. Also included
are detailed descriptions of how to prepare tissue appropriately, perform pilot studies and decide on the appropriate
sampling strategy, and account for phenomena such as tissue shrinkage. Numerous examples of applications of
stereological methods that are applicable to studies of the central system and a wide variety of other tissues are explained.
The book is therefore essential reading for neurobiologists and cell biologists interested in generating accurate
representations of cell and tissue architecture.

2012, 206 pp., illus. (7 4C and 66 B&W), index

Hardcover $69 £44 ISBN: 978-1-936113-60-6
CONTENTS
Preface 7. The Precision of an Estimate 13. Counting and Measuring Ultrastructural

1. Introduction to Stereology 8. Systematic versus Random Sampling Features

2. Estimating Volume 9. Getting Started 14. What to Report: .Inff)rmation to Be

3. Estimating Object Number 10. Optimizing the Sampling Scheme: Amount Included in Publication

of Individuals, Sections, and Probes Index
11. Shrinkage
12. Local Estimators of Size

4. Tsotropy, iSectors, and Vertical Sections
5. Estimating Length
6. Estimating Surface Area
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Lab Dynamics
Management and Leadership Skills for Scientists
Second Edition

By Carl M. Cohen, Science Management Associates, Newton, Massachusetts and
Suzanne L. Cohen, Science Management Associates, Newton, Massachusetts

ab Dynamics is a unique guide to the interpersonal side of scientific research and manage- | SL?;:‘L’."‘\:'EC&%I |
ment. The book provides practical solutions to some of the toughest problems that working
scientists and science managers face daily — problems for which most scientists are unprepared. Eleven thematically
focused chapters show scientists how to communicate and interact more productively and how to develop and
improve their management and leadership skills.

Every chapter from the first edition has been revised, updated and supplemented with new illustrations and graphics;
many new case studies have been added to illustrate themes and techniques.

Two new chapters have been added and new sections have been added to Chapter 3, “Gordian Knots: Solve the
Toughest Problems through Negotiation” and Chapter 7 “Win/Win with Peers: Make Allies, Not Enemies”, which

now contains a section on Dealing with Difficult People.

2012, 280 pp., illus. index
Hardcover $59 £41 ISBN 978-1-936113-78-1

Also available as an Amazon Kindle book.

CONTENTS

Preface 7 Win/Win with Peers: Make Allies, Not Enemies

Acknowledgments 8 The Slings and Arrows of Academe: Survive to Get What You Need
Introduction 9 Science, Inc.: Make a Smooth Transition to Industry

1 People Who Do Science: Who They Are and Who They Can Be 10 Leading Science: Empathy Rules NEW!

2 The Mote in Your Own Eye: Manage Yourself First 11 Shape the Future of Science and Technology

3 Gordian Knots: Solve the Toughest Problems through Negotiation Appendix: Resources

4 A Herd of Cats: Managing Scientists Index

5 Team Meetings: Who’s in Charge Here? NEW! About the Authors

6 A Delicate Art: Manage Your Boss

New! Chapter 5. Team Meetings: Who's in Charge Here? is a comprehensive guide to managing teams or groups of scientists in meetings of all
types. It covers how to structure meetings for maximum productivity, how to keep meetings on track and how to manage behaviors that limit
group productivity. Specific topics include:

* The unwritten rules of productive scientific team meetings

* How to structure the decision making process

* Recognizing and addressing impediments to meeting flow

¢ Tools to manage conflict during meetings
New! Chapter 10. Leading Science: Empathy Rules is a unique guide to leadership strategies and behaviors in a scientific setting. The chapter

delves into the all important distinction between being a leader of science and a leader of people. Using case studies and examples this chapter
shows how to apply the skills presented throughout the book to engage, motivate and inspire scientists. Specific topics include:

e Scientific leaders: Leaders of science or leaders of people?
e Characteristics of effective scientific leaders: Cold Spring Harbor Laboratory meets Google.
¢ Adaptive problem or technical problem? Miss this distinction at your peril.

* How effective are you as a leader?

www.cshlpress.org
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At the Helm

Leading Your Laboratory
Second Edition

At the Helm

By Kathy Barker, Seattle, Washington

Since 2002, the first edition of this best-selling book has helped thousands of newly appointed
principal investigators successfully transition to running their own labs. But changes in
technology continue to transform the way science is done, affecting ways in which labs commu-
nicate and collaborate, organize data and supplies, and keep current on the latest developments.
The culture of science has also evolved, as more scientists explore non-academic career paths, seek new ways to
communicate information and ideas, and acquire skills and knowledge outside of their field. In the second edition of
this book, Kathy Barker has substantially revised the text, offering PIs advice on adapting to the changes and challenges
that the years have brought. New topics include collaboration contracts, performance evaluations, communicating with
non-scientists, tips for succeeding on the tenure track, and professional development. With this book as a guide, any
new or aspiring PI will be well-equipped to manage personnel, time, and institutional responsibilities with confidence.

About the author: Kathy Barker received her B.A. in Biology and English, and her M.A. and Ph.D. in
Microbiology, from various branches of the University of Massachusetts. She did her postdoctoral work in the lab-
oratory of Viral Oncology at Rockefeller University and was an Assistant Professor in the Laboratory of Cell Physiology
and Immunology at Rockefeller University. She is now based in Seattle, where she writes and gives workshops on

various aspects of running a lab.

2010, 372 pp., illus., index
Hardcover $61 £39

Also available as an Amazon Kindle book.

ISBN 978-0-879698-66-9

CONTENTS

Preface

Preface to the First Edition
Acknowledgments

KNOW WHAT YOU WANT

The Lab Where Everyone Wants to Be
Start in the Right Place

Plan the Lab You Want

Start Building Relationships

Resources

YOU AS A LEADER

I Was Trained to Do Everything But Run a Lab!
Stop Putting Out Fires!

Using Your Time

Working with an Administrative Assistant

Be Proactive in Finding a Mentor

Resources

CHOOSE YOUR PEOPLE
Choose Your People

The Hiring Process
The Effective Interview

Evaluating Candidates
Resources

STARTING AND KEEPING NEW
LAB MEMBERS

Getting Off to a Good Start
Training Lab Personnel

Mentor to All?

Resources

MAKE RESEARCH THE FOUNDATION
Setting the Course

Motivation

Writing Papers

Resources

ORGANIZING THE LAB TO SUPPORT
THE RESEARCH

Building a Lab Culture

Lab Policies

Meetings and Seminars

Using Computers to Organize the Lab
Resources

COMMUNICATION AS THE GLUE
Communication with Your Lab

The Pleasures and Perils of Diversity
Gender Is Still an Issue

Learning through Conflict
Stress and Depression in Lab Members
Resources

DEALING WITH A GROUP
Lab Morale

Lab Romances

Maintaining Personnel Equilibrium
“I Should Have Done It Sooner!”
Violence in the Workplace
Resources

FOR THE LONG RUN

As Your Job Changes...
Maintaining Enthusiasm

Career Choices

Having It All

Resources

Index
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Career Opportunities in Biotechnology and RS PP
]

Drug Development and DRUG DEVLOPHENT

By Toby Freedman, Synapsis Search, Portola Valley, California
A s the world of biotechnology has grown in leaps and bounds, so too have the career oppor-

tunities. But the choices can be daunting. What types of jobs are available? How do you
get your foot in the door? What will your job entail if you become a “Preclinical Project
Manager” or a “Process Scientist”? What's the difference between biotech and pharma?

TOBY FREEOMAN

Career Opportunities in Biotechnology and Drug Development provides a comprehensive and

systematic overview of careers in the life science industry, with all their ups and downs. The author, Toby Freedman,
Ph.D., has conducted interviews with hundreds of key players in the industry, who provide first-hand explana-
tions of their day-to-day roles and responsibilities, and offer key insights into how they landed those jobs in the first
place. Careers in everything from discovery research to venture capital are covered in detail.

Each chapter includes valuable sections on preparing yourself for a prospective career: educational requirements and
personality characteristics needed; recommendations of books, magazines, and Web site resources; and issues to consid-
er regarding salary and compensation. The book also includes interviewing and job searching tips, as well as suggestions
on writing a resume specifically for industry.

Career Opportunities in Biotechnology and Drug Development is an essential guide for science graduates and medical,
business, legal, high-tech or engineering professionals. With discussions of job security, future trends, and potential
career paths, even those already working in industry will find helpful information on how to take advantage of
opportunities available within their own companies and elsewhere. This book will help you make wiser and more
informed decisions about what role you would like to play in the biotechnology and drug development industry.

2009, 409 pp., illus., index

Paperback $40 £25 ISBN 978-0-879698-80-5
CONTENTS
PART I: INDUSTRY OVERVIEW: 9. Project Management: The Product 19. Sales: Generating Revenue and Educating
LANDING A JOB IN INDUSTRY Development “Orchestra Conductors” Customers

10. Clinical Development: Developing New  20. Technical Applications and Support:

1. The Pros and Cons of Working in Industry:

Why Make the Transition? Prod‘uctls t(;fl?eneﬁt il-lma}l Hhealth Getting Paid to Be tf.le Expert
2. How to Excel in Industry: What to Expect 11. Medical Affairs: Working in the 21. Corporate. C(?mmunlcatlons:
. Post—Approval World Communication between External and
and What is Expected of You . .
- o 12. The Final Challenge—Passing the Internal Worlds
3. So You Want a Job in Biotechnology and - .
D 1 FDA Test 22. Executive Leadership and
rug Development...: Finding Your Way In . liev: Consi Iv Makine Good E hio: The Busi Build
4. The Biotechnology Industry Resume: 3. Quality: Consistently Making Goo nerepreneurship: The Business Builders
Puti Products 23. Law: Providing Legal Advice and
utting Your Best Foot Forward X . X
5. The Informational Interview: Researching 14. Operations: Ensuring th?t Processes Protecting ProPerty ‘
Your Options Run Smoothly and Efficiently 24. Health Care Finance: Venture Capital,
. 15. Bio/Pharmaceutical Product Institutional Investing, Investment
6. The Biotechnology and Drug Development . . .
. . Development: The Chemistry Has to Banking, and Equity Research
Industry: An Overview .
Be Good 25. Management Consulting: The Strategy
PART II: CAREER OPPORTUNITIES 16. Life Science Information Management: Advisors
IN BIOTECHNOLOGY AND DRUG The Melding of Computer and 26. Recruiting: The Business of Matchmaking
DEVELOPMENT COMPANIES Biological Sciences Index
7. Discovery Research: The Idea Makers 17. Business and Corporate Development:
8. Preclinical Research: The Bridge between Why Big Deals Really Are a Big Deal
Discovery Research and Clinical 18. Marketing: Communicating a Message
Development to Customers
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At The Bench A the Beach

A Laboratory Navigator
Updated Edition

By Kathy Barker, 7he Institute for Systems Biology, Seattle

At the Bench is the unique and hugely successful handbook for living and working in st S
the laboratory, an essential aid to understanding basic lab techniques and how S —
research groups work at a human level. In this newly revised edition, chapters have been

rewritten to accommodate the impact of computer technology and the Internet, not only on the acquisition and
analysis of data, but also on its organization and presentation. Alternatives to the use of radiation have been
expanded, and figures and illustrations have been redrawn to reflect changes in laboratory equipment and pro-
cedures.

Barker has wisely identified many aspects of laboratory work not usually covered by ‘conventional’
manuals, making her book one of the rarest sources for vital information required for any successful
scientist. Overall, the volume is superbly written, and reading is made pleasurable by multiple hilar-
ious remarks from the author. It is highly recommended for anyone working in research—from
undergraduate students to primary investigators, either in academy or industry. In my opinion,
this is a ‘must have’ volume for any laboratory. —The Quarterly Review of Biology

2005, 465 pp. , illus., appendices, index
Concealed wire binding $61 £39 ISBN 978-0-879697-08-2

Also available as an Amazon Kindle book.

SECTION 1. Getting Oriented

1. General Lab Organization and Procedures 9. Working without Contamination
2. Laboratory Setup and Equipment 10. Eukaryotic Cell Culture

3. Getting Started and Staying Organized 11. Bacteria

SECTION 2. Plotting a Course 12. DNA, RNA, and Protein

4. How to Set Up an Experiment 13. Radioactivity

5. Laboratory Notebooks 14. Centrifugation

6. Presenting Yourself and Your Data 15. Electrophoresis

L. 16. Microscopy
SECTION 3. Navigating

7. Making Reagents and Buffers
8. Storage and Disposal

www.cshlpress.org

1-855-452-6793 B7




LAB ESSENTIALS

Statistics at the Bench Statisics
A Step-by-Step Handbook for Biologists e

By Martina Bremer, Department of Mathematics, San jJose State University, California, and
Rebecca W. Doerge, Department of Statistics and Agronomy, Purdue University, Indiana

M. Bremer and R. W, Doarge

Smtz'stics at the Bench is a convenient bench-side companion for biologists, designed as
a handy reference guide for elementary and intermediate statistical analyses. The expecta-
tions for biologists to have a more complete understanding of statistics are growing rapidly.
New technologies and new areas of science, such as microarrays, next-generation sequencing, and proteomics, have
dramatically increased the need for quantitative reasoning among biologists when designing experiments and
interpreting results. Even the most routine informatics tools rely on statistical assumptions and methods that need to
be appreciated if the scientific results are to be correct, understood, and exploited fully.

This book is not a textbook. It is an essential handbook for working scientists. Statistics at the Bench provides
a simple refresher for those who have forgotten what they once knew, and an overview for those wishing to use more
quantitative reasoning in their research. Statistical methods, as well as guidelines for the interpretation of results, are
explained using simple examples. Throughout the book, examples are accompanied by detailed Excel commands for
easy reference.

2010, 167 pp., illus., indexes

Concealed wire binding $61 £39 ISBN 978-0-879698-57-7
CONTENTS

1. Introduction 7. Regression and ANOVA

2. Common Pitfalls 8. Special Topics

3. Descriptive Statistics References

4. Design of Experiments Index

5. Confidence Intervals Index of Worked Out Examples

6. Hypothesis Testing Index of Excel Commands

www.cshlpress.org
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Fly Pushing
The Theory and Practice of Drosophila Genetics
Second Edition I"ul-:hinp_

By Ralph J. Greenspan, The Neurosciences Institute, San Diego

he second edition of this classic handbook has become a standard in the Drosophila field.
This edition is expanded to include topics in which classical genetic strategies have
been augmented with new molecular tools. Included are such new techniques as homol-
ogous recombination, RNAI, new mapping techniques, and new mosaic marking techniques.

2004, 191 pp., illus., appendices, index
Concealed wire binding $61 £39 ISBN 978-0-879697-11-2

CONTENTS

1. The Basics of Doing a Cross

2. Isolating New Variants

3. Mapping

4. Synthesizing Specific Genotypes

5. Analysis of Mutations: I. Characteristics of the Allele
6. Analysis of Mutations: II. Mosaics

7. Commencement
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Lab Ref, Volume 1
A Handbook of Recipies, Reagents, and Other Reference
Tools for Use at the Bench

Edited by Jane Roskams, University of British Columbia, Canada, and Linda Rodgers, Cold
Spring Harbor Laboratory

Lana Roskars & Lnda Rodgers.

his handbook of valuable information extracted from laboratory manuals published by

Cold Spring Harbor Laboratory Press is presented in an easy-to-use format. It contains
invaluable reference data, never before assembled in one handy package. It has been assembled from extensively
field-tested manuals, ensuring accuracy and reliability, by two scientists with extensive and diverse experience of
laboratory practice.

2002, 272 pp., illus., appendices, index

Paperback $25 £15 ISBN 978-1-936113-79-8
CONTENTS
Introduction C. Cytological Stains, Chromogen Substrates, and

Flourophores
D. Mounting Media
E. Microscopy Information

Section 1: Most Commonly Used Solutions

A. Stock Solutions
B. Biological Buffers

C. Proteins, Enzymes, and Antibiotics Section 5: Specialized Media, Buffers, and Reagents
D. Reagents for the Analysis, Labeling, and A. Most commonly Used Bacterial Media and
Synthesis of Nucleic Acids Solutions
B. Yeast

Section 2: Macromolecular Preparation and

. . C. Xenopus
Purification Reagents D. Marfmalian Cell Culture
A. DNA
B. RNA Section 6: Storage and Shipping of Biological Samples
C. Proteins Section 7: Useful Facts and Tables
Section 3: Electrophoretic Separation of Proteins and A. Useful Information and Reference Tables
Nucleic Acids B. Nomenclature Guide
A. Electrophoresis of DNA, RNA and Protein C. Useful World Wide Web Sites
B. Transfer, Hybridization, and Screening of DNA, Appendices
RNA, and Protein 1. Cautions
Section 4: Visualizing Genes and Gene Products 2. Suppliers
A. Use of Antibodies for Immunochemical Index

Approaches: A Guide

B. Fixatives
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Lab Ref: Volume 2
A Handbook of Recipies, Reagents, and Other Reference
Tools for Use at the Bench

[ ¢ llj l{{.t

Edited by Albert S. Mellick and Linda Rodgers, Cold Spring Harbor Laboratory

Like its predecessor Lab Ref, Volume 1, this book is a handy benchtop source of recipes and

information needed for common laboratory protocols. Lab Ref, Volume 2 contains recipes

for procedures as diverse as RNA interference, imaging, proteomics, and quantitative nucleic

acid analysis, and is organized by application for quick and easy reference. All recipes were derived from recent manu-
als published by Cold Spring Harbor Laboratory Press, and each recipe is cross-referenced to its manual of origin.
Reference tables and charts are included. To meet the growing need for computational resources in the biology labora-
tory, Lab Ref, Volume 2 also has an expanded Web site section with sources for biological materials, databases for acquir-
ing and annotating genomic and proteomic data, and links to downloadable software.

2007, 248 pp., illus., appendix, index

Concealed wire binding $40 £25

ISBN 978-0-879698-15-7

CONTENTS

Introduction

SECTION 1: QUANTITATIVE

NUCLEIC ACID ANALYSIS

Isolation of Total DNA

Isolation of Total RNA

Selection of Poly(A) RNA from Total

Isolation and Amplification of RNA
from Single Cells and Small
Amounts of Tissue

Hybridization Analysis

Preparation of Nucleic Acid (Target)
for Array Hybridization Analysis

Preparation of Nucleic Acid (Probe)
for Array Hybridization Analysis

Other Quantitative Methods

SECTION 2: RNAi

RNAI in C. elegans

RNAI in D. melanogaster

RNAI in Plants

RNAIi in Mammalians

RNAI in Mouse Oocytes and
Early Embryos

SECTION 3: IMAGING

Preparation of Embryos for Live Cell
Imaging

Imaging Fixed Tissue

Preparation of Mice for Imaging

Intracellular Imaging

General Information for Imaging

SECTION 4: PROTEIN
ANALYSIS/PROTEOMICS

Basic Methods in Protein Analysis
for Proteomics

Extraction of Proteins

Advanced Protocols in Identifying
Protein—Protein Interactions for
Proteomics

SECTION 5: ARABIDOPSIS

Microscopy

Genetic Manipulation

Protein Extraction

Nuclear Extraction
Histochemistry of GUS Fusion

SECTION 6: MURINE

In Vitro Culturing of Embryonic
Stem Cells

Genotyping

Immunohistochemistry of Whole-
mount Embryos

Other Buffers and Solutions

SECTION 7: STORAGE AND

SHIPMENT OF BIOLOGICAL

SAMPLES

SECTION 8: USEFUL FACTS

AND TABLES

A. Useful Information and Reference

Tables

B. Nomenclature Guide

C. Useful World Wide Web Sites

Appendix

Index
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Experimental Design for Biologists

By David ]. Glass, M.D., Novartis Institutes for Biomedical Research

he effective design of scientific experiments is critical to success, yet graduate students
receive very little formal training in how to do it. Based on a well-received course taught

by the author, Experimental Design for Biologists fills this gap.

Experimental Design for Biologists explains how to establish the framework for an experimental
project, how to set up a system, design experiments within that system, and how to determine
and use the correct set of controls. Separate chapters are devoted to negative controls, positive
controls, and other categories of controls that are perhaps less recognized, such as “assumption
controls,” and “experimentalist controls.” Furthermore, there are sections on establishing the
experimental system, which include performing critical “system controls.”

Should all experimental plans be hypothesis-driven? Is a question/answer approach more appropriate? What was the
hypothesis behind the Human Genome Project? What color is the sky? How does one get to Carnegie Hall? The
answers to these kinds of questions can be found in Experimental Design for Biologists. Written in an engaging manner,
the book provides compelling lessons in framing an experimental question, establishing a validated system to answer
the question, and deriving verifiable models from experimental data. Experimental Design for Biologists is an essential
source of theory and practical guidance in designing a research plan.

2007, 206 pp., illus., index

Hardcover $37 £23 ISBN 978-0-879697-35-8
CONTENTS
Preface 10. Designing the Experimental Project: A Biological Example
1. Defining the Experimental Program 11. Experimental Repetition: The Process of Acquiring Data
2. The Hypothesis as a Framework for Scientific Projects: to Model Future Outcomes

Is Critical Rationalism Critical? 12. The Requirement for the Negative Control
3. Scientific Settings Where a Hypothesis is 13. The Requirement for the Positive Control

Not Practical 14. Method and Reagent Controls
4. The Problem/Question as a Framework for Scientific 15. Subject Controls

Projects: An Invitation for Inductive Reasoning 16. Assumption Controls

5. What Constitutes an Acceptable Answer to an 17. Experimentalist Controls: Establishing a Claim

. - o .
Experimental Question? to an Objective Perspective

6. How Experimental Conclusions are Used to Represent 18

Reality: Model Building

7. Establishing a System for Experimentation

. A Description of Biological Empiricism
19. A Short Synopsis

Index
8. Designing the Experiment: Definitions, Time Courses,

and Experimental Repeats
9. Validating a Model: The Ability to Predict the Future
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A Short Guide to the Human Genome

By Stewart Scherer

I I ow many genes are in the human genome? Which genes are commonly associated with =

ASITURT GUIDE

§ uman
(xenome

—— o

genetic diseases? How many mobile elements, simple sequence repeats, or protein kinas-

es are encoded in the genome? What are the largest genes and proteins? How similar are human

proteins to those of mouse, yeast, or bacteria?

Stewart Scherer

Although the human genome has been sequenced, it often can be surprisingly difficult to find
answers to seemingly simple questions about its characteristics. This convenient handbook, written in question-and-
answer format, allows researchers and teachers alike access to basic facts about the human genome.

Using a recent assembly of the human genome sequence, Stewart Scherer has compiled answers to a broad range of
questions about the structure and function of the human genome. Answers to each question are presented in a direct,
straightforward style. Numerous figures and tables are included to illustrate and summarize the information.

2008, 173 pp., illus., index
Paperback $29 £18

ISBN 978-0-879697-91-4

CONTENTS

1. Introduction

2. DNA and Chromosomes
What Is the Size of Each

Chromosome?

What Is the Base Composition of
the Nuclear Genome?

What Is the Base Composition of
the Mitochondrial Genome?

What Is the Frequency of Each

Dinucleotide?

Does Base Composition Vary
Among the Chromosomes?

What Are the Frequencies and Sizes
of Simple Sequence Repeats?

Which Sequences Are Present at the
Centromeres?

What Are the Sequences at the
Telomeres?

3. Genes

How Many Protein-coding Genes
Are Present in the Genome?

Is Gene Density Uniform Across the

Chromosomes?

How Common Are Pseudogenes?
What Is the Size of a Typical Gene?
What Are the Largest Genes?
Which Genes Have the Most
Exons?

Does Exon Number Correlate with
Gene Size or Protein Size?

What Is the Size of a Typical Exon?
What Is the Size of a Typical Intron?
Which Genes Have the Largest
Introns?

Do Gene-rich Chromosomes Have
Smaller Genes?

How Are CpG Islands Associated
with Genes?

Do Large mRNAs Have Large
UTRs?

Which Genes Are Located in the

Introns of Other Genes?

Which Genes Are Present in the
Mitochondrial Genome?

How Are Genes Organized in the
Mitochondrial Genome?

4. RNA
How Are the Ribosomal RNA

Genes Organized in the Genome?

Which Transfer RNAs Are Present

in the Genome?

Which Genes Host Small Nuclear
RNAs and Small Nucleolar RNAs?

How Are microRNA Genes
Distributed in the Genome?

What Is the Size Distribution of
snRNA Genes and Related

Sequences in the Genome?

What Are the Sequences at Splice

Junctions?
Which Genes Use RNA Editing?
5. Proteins

What Is the Size of a Typical

Protein?

What Is the Amino Acid

Composition of a Typical Protein?

How Do Mitochondrial Proteins
Differ in Composition from Typical
Proteins?

Which Amino Acids Are
Commonly Located in the Amino-
terminal Region of a Protein?

Which Amino Acids Are
Commonly Located in the Carboxy-
terminal Region of a Protein?

What Are the Largest Proteins?

Which Proteins Have Large
Homopolymer Tracts?

‘What Proteins Are Rich in
Particular Amino Acids?

For Proteins That Are Rich in a
Specific Amino Acid, How Are the
Residues Distributed Across the
Polypeptide Chains?

Which Proteins Lack Specific
Amino Acids?

Which Proteins Are Post-transla-
tionally Cleaved into Multiple
Hormones and Related Peptides

6. Translation and Protein
Modification

How Does Codon Usage Vary
Among Human Genes?
continued
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A Short Guide to the Human Genome

‘Which Proteins Contain
Selenocysteine?

Which Amino Acids Are Introduced
into Proteins by Post-translational
Modifications?

Which Sequences Are Associated
with the Formylglycine
Modification?

Which Proteins Contain A-
Carboxyglutamate?

7. Gene Families

How Are DNA Polymerases Related
to Each Other?

How Are the Histone Gene Families
Organized?

How Are the Keratin Genes
Organized?

How Many Protein Kinases Are
Encoded in the Genome?

Which Types of Proteases Are

Found in the Human Genome?

How Many Genes Are in the Major
Transcription Factor Families?

Which Are the Important Residues

in the Homeobox?

How Are the HOX Genes
Organized?

Which Sequences Are Shared in
Helix-loop-helix Transcription

Factors?

Which Residues Define the DEXD

Helicases?

Which Are the Conserved Features
of the WD Domain?

How Are the Olfactory Receptor
Genes and Pseudogenes Distributed
in the Genome?

How Are the Taste Receptor Genes
and Pseudogenes Distributed in the
Genome?

8. Mobile Elements and
Rearranging Genes

How Much of the Genome Is
Composed of Mobile Elements?

What Types of L1 Elements Are
Present in the Genome?

What Is the Number and Size
Distribution of Alu Family
Sequences in the Genome?

What Are the Common DNA

Transposons in the Genome?

Which Endogenous Retroviral
Genomes Are Largely Intact?

Are the Immunoglobulin and T-cell
Receptor Loci Very Large?

How Are the Immunoglobulin

Genes Organized?

How Are the T-cell Receptor Loci
Organized?

What Sequences Direct DNA
Joining at the Immunoglobulin and
T-cell Receptor Loci?

9. Polymorphism

What Is the Frequency of Single
Nucleotide

Polymorphisms in the Genome?

Which ABO Allele Is in the

Reference Genome?

How Variable Are the HLA

Proteins?
Which Genes Have Common
Polymorphisms?

Which Genes and Alleles Are
Associated with Common Genetic
Diseases?

Which Genes Function as Tumor
Suppressors?

10. Comparative Genomics

What Are the Major Differences
Between the Human and Mouse
Genomes?

How Do the Mitochondrial
Genomes Vary Among Species?

How Does Codon Usage Differ in
the Eukaryotes?

How Similar Are Human Proteins
to Those in Other Species?

How Similar Are Human Genes to
Those in Other Species at the
Nucleotide Level?

How Are Human and Bacterial
Ribosomes Related?

Are Human DNA Replication
Proteins Related to Those of
Bacteria?

Are Human Proteins for mRNA
Processing Functions Conserved in
Eukaryotes?

How Does Protein Sequence
Conservation Differ Among the
Histone Types?

How Conserved Are the Branches of
the Ras Superfamily?

How Do the Sizes of Gene Families
for Structural Proteins Vary Among
the Eukaryotes?

How Large Are Gene Families for
Developmental Signaling in
Animals?

Which Species Have Genes Related
to Those with Functions in Human
Host Defense?

Which Human Proteins Are Related
to Retroviral Proteins?

Human Gene Index
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Guide to the Human Genome

By Stewart Scherer

resenting the genes of the human genome in their biological context, Guide ro the Human
Genome is an extensive online resource that provides easy access to information about

human genes and their roles in specific processes. The website text is also available in a

print version. With numerous illustrations and tables, each of the nearly 300 sections of
the Guide describes genes involved in a specific pathway, process, or structure—from
the molecular and cellular levels to developmental and physiological processes. In the online version, these sections
contain links to more information about proteins encoded by over 17,000 known or predicted human genes. For each
protein, basic characteristics about its composition and length, its human relatives and relatedness to proteins in other
species, and direct links to resources at NCBI are included. Additional links to NCBI resources are provided for human
noncoding RNAs and repeated DNA elements and for proteins of interest from other species. The entire text of the
Guide is searchable, and tools are available for identifying human protein sequences using those from other species. The
Guide will be useful to researchers looking to connect sequence data with functional information, and can be used in
parallel with traditional texts in undergraduate and graduate courses to provide a genomics dimension and experience

of identifying genes underpinning processes of interest.

Online access to Guide to the Human Genome:
Purchase individual ($100) or institutional ($400) access to www.humangenome.org through the website.

While the Guide is designed as an online resource, a print only version is also available.
2011, 1,008 pp., illus. (212 b/w), appendix, index

Paperback print edition $79 £50 ISBN 978-0-879699-44-4
CONTENTS
Preface 6. Translation and Protein Modification 13. Cell Cycle
1. Introduction 7. Proteases 14. Development
2. Exploring the Genome 8. Structural Proteins 15. Organs and Tissues
3. Metabolism 9. Protein Interaction Domain Families 16. Nervous System
4. DNA Replication, Recombination, 10. Stress Response and Homeostasis 17. Host Defense
Repair, and Chromatin 11. Sienal A di
.. . . Signals ppendices
5. Ti d RNA P
ranscription an rocessing 12. Cell Structure and Organelles Gene index

"The Guide is not a textbook, a database, a review article, or a reference
book. By combining aspects of all of them, I hope it is useful to students,
faculty, and researchers." — Stewart Scherer
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Laboratory Research Notebooks

C old Spring Harbor Laboratory Press presents the ultimate research notebook, the perfect
tool for the student as well as the professional researcher. With 50 carbonless, duplicate
pages, and table of contents, the paperback edition can help you organize the most hectic lab
schedule. Each notebook includes seven pages of essential reference tables and charts, informa-
tion on common solutions, and measurement conversion factors selected from Cold Spring
Harbor Laboratory Press manuals. This is the most functional, economical, and profession-
al lab resource available.

2005, 50 pp.
Paperback $12 £8 ISBN 978-0-879697-60-0

Features include:

* Pages: 50 consecutively numbered carbonless, duplicate pages

* Page format: % inch grid with signature block at the bottom

* Table of contents for listing experiments by title, date and page number
* Detailed instructions on keeping a laboratory notebook

* Seven pages of tables and charts (genetic code, amino acids, solutions, buffers,
periodic chart, conversion factors, etc.)

* Laminated, water resistant soft cover, sidebound, with fold-out flap

Laboratory Research Notebook — Also available in hardcover

2005, 100 pp.
Hardcover $9 £6 ISBN 978-0-879697-59-4

Features include:

* Pages: 100 sequentially numbered pages printed front and back LABORATORY
NOTEBOOK

* Page format: % inch grid with signature block at the bottom
* Table of contents for listing experiments by title, date and page number
* Printed fields for title, project, purpose, date, and signature data on each page

* Detailed instructions on keeping a laboratory notebook

* Seven pages of tables and charts (genetic code, amino acids, solutions, buffers,
periodic chart, conversion factors, etc.)

* Permanently bound
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