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This book is designed to give a from-the-ground-up
introduction to the use of molecular phylogenetic anal-
ysis in evolution and ecology. It describes how you can
use analysis of DNA sequence data to reconstruct evo-
lutionary history and processes. To do this, you need
to have a basic understanding of molecular evolution:
how mutations occur that change the DNA sequence,
how some of these mutations become substitutions
that create differences between populations or species,
and how we can use the patterns of substitutions to
reconstruct evolutionary history. The aims of this book,
and the features it contains, are covered more fully in
Chapter 1. Here is a brief summary with references to
pages where each point is discussed in more detail.

Who is this book for?

This book is aimed at biology students who need to
learn how to use DNA sequence analysis to understand
evolution and ecology. The book assumes no more than
a basic grounding in biclogy and genetics, so should
be suitable for entry-level undergraduate students (see
Chapter 1, “Who is this book for?’, page 11). However,
this book may also be useful to bioinformaticians with
abackground in maths, statistics, or computation, who
need to learn evolutionary and genetic principles in
order to interpret patterns in biological data.

What is in this book?

This book is designed to be read in a variety of ways,
depending on your interests or background knowledge
(see Chapter 1, ‘How to use this book’, page 13). To
facilitate you getting what you need from this book,
each chapter is divided into several sections.

The main text provides the background to key issues
in molecular evolution and phylogenetics, and should
be accessible to entry-level students with no previous
knowledge of the subject.

@ Points to remember provides a bullet-point summary
of the key issues covered in the chapter, as a revision
aid.

@ Ideas for discussion draw on the subjects covered in
the chapter, but asks you to step beyond the material
covered to think more broadly about the concepts.

© Sequences used in this chapter gives the Genbank
description and accession number for any sequence
used for illustrative purposes in the chapter.

& Examples used in this chapter is not a comprehensive
bibliography but the publication references of spe-
cific examples mentioned in the text.

There are three kinds of boxes, which provide optional
additions to the main text, as follows.

TechBoxes go into more detail on specific methods or
ideas. The language is more technical and they may be
challenging to entry-level students, but more inform-
ative for students with some previous knowledge of
molecular genetic analysis.

TECHBOX

10.1

De-extinction

RELATED Summary
s Mew genetic technclogies offer hops of binging recently extint spece back
THZ.2: Dl ariraction

TB1.2: Bickarking Xeypiorde

claning, gene bank, high-throughput sequencing, somatic nudesr cell trans

it ¥
RELATED g E v, frozen zoo
EASE STUDIES

Case Studies illustrate recent scientific research
related to the principles covered in the chapter, cross-
referenced to TechBoxes that explain the techniques
used, There will be many terms and concepts that will
be unfamiliar to beginners, so they may be better suited
to more advanced students. There are three ‘Check your
understanding’ questions which are based on material
from the box. The ‘What do you think?” section aims to
get you to think more deeply about the implications
of the topics discussed in the box, and could be used
for class discussions. ‘Delve deeper’ encourages you to
g0 beyond the material presented in the case study
and do some independent research on a related topic.
References cited in the box are listed at the end, as are
cross-references to other useful boxes.




Heroes of the Genetic Revolution illustrate scientists
who have worked in the area.
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Other features of the text

Cross-references to information in other chapters, to
help you navigate through the book and build up a
knowledge base.
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Figure legends sometimes have interesting facts not
directly related to the subject of the chapter, because
that’s what makes biology fun.
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Preface

What is not in this book?

Instructions for computer programs: The aim of this book
is to give you an understanding of the evolutionary
principles which are the basis of molecular phyloge-
netic analysis, rather than to give you training in the
use of particular programs. The reason that this book
sticks to general principles and avoids specific meth-
ods is that new methods are constantly being devel-
oped. Any programs or methods I describe today are
likely to be out of date within a few years. But by giving
you the general principles underlying those methods, I
hope to equip you with the intellectual tools you need
to learn how to use particular methods, and to adapt
your analysis when new methods become available.

Equations: Unlike most molecular evolution textbooks,
there is no maths in this book. This book is equation-
free in an attempt to make the field of molecular evo-
lution accessible to all biologists, including those who
prefer explanations based on words or images rather
than algebra (see Chapter 1, ‘Where are the equations?’,
page 15). You might choose to read this book alongside a
traditional molecular evolution text which will provide
all the population genetic equations for the principles
discussed here.

What has changed since the
first edition?

The first edition of this book was titled Reading the
Story in DNA: a beginner’s guide to molecular evolu-
tion. This new edition contains some of the same
material, but has been considerably expanded, updated,
and remodelled in response to feedback from readers.
The book has increased from 8 chapters to 14, which
allows the material to be divided more evenly into key
concepts and may make the book better fit a semester
teaching structure. There are more features designed to
help students and teachers come to grips with the mate-
rial, such as summary points at the end of chapters, and
discussion questions in the chapters and case studies.
There are now nearly twice as many case studies, and
many of the previous case studies have been replaced
with more recent examples. I have discovered that the
problem with writing a book based on molecular genet-
ics is that the field changes so fast that much of the first
edition had been superseded only five years after its
publication. For example, high-throughput (next-gen)
sequencing, which took up only a paragraph in the first
edition, is on its way to eclipsing Sanger sequencing as
the method of choice in molecular phylogenetic analy-
sis, so the chapters and case studies have been updated
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to reflect this fundamental change in data generation
and analysis. It's inevitable that by the time this edition
is in print, the field will have moved on even further.
The best approach is to use this book as a jumping-off
point for an examination of the most recent techniques
in the scientific literature.
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