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Seeing the Forest for the (Gene) Trees

Phylogenetic Trees Made Easy: A How-
To Manual for Molecular Biologists.
Barry G. Hall. Sinauer Associates, Sun-
derland, MA, 2001. 179 pp., illus. $24.95
(ISBN 0878933115 paperback).

n recent times, the importance of “tree

thinking,” that is, incorporating the his-
torical perspective provided by phylogeny,
in the study of diverse biological disci-
plines has been both acknowledged and
celebrated (Harvey et al. 1996). Increas-
ingly, phylogenetic trees are used as tools
for understanding biological processes,
and in molecular biology for under-
standing gene and protein function. Some
examples of new uses for phylogenetic
trees in molecular biology and medical
sciences include reconstruction of an-
cestral gene and protein sequences
(Chang and Donoghue 2000), predic-
tion of protein secondary structure
(Goldman et al. 1996), and “applied phy-
logenetics,” for example, origin and evo-
lution of HIV (Korber et al. 2000),

prediction of influenza lineages (Bush et
al. 1999) or antibiotic resistance, and in
vitro evolution of pharmaceuticals and
evolutionary methods in drug discovery
(Hillis 1999). The relevance of an evolu-
tionary framework for the interpretation
of gene function is exemplified by the
fact that information on new gene and
protein sequences in national databases
is far surpassing knowledge of gene func-
tion. By comparing new sequences with
related sequences of known function, a
phylogenetic approach can provide a
powerful tool for assigning new sequence
function.

In his new book, Phylogenetic Trees
Made Easy : A How-To Manual for Molec-
ular Biologists, Barry Hall provides a
primer for the molecular biologist who is
interested in reconstructing phylogenetic
trees to address new problems in gene
relationship, function, and molecular
evolution and to serve as a framework for
reconstructing ancestral DNA and pro-
tein sequences. The role of this book is to
give enough background such that a mol-

ecular biologist can find and use the ap-
propriate and most widely used com-
puter software for analyzing evolution
of genes and sequences. While this audi-
ence may at first appear to exclude more
“organismally oriented” scientists (e.g.,
systematists), knowledge of molecular
evolution has had a reciprocal illumina-
tory effect on phylogenetics, that is, it
has improved phylogenetic methods by
suggesting which properties of molecules
should be incorporated in analyses.
Indeed, the integration of molecular evo-
lutionary theory, together with informa-
tion on phylogenetic relationships, is
revolutionizing systematics, development,
ecology, and many other fields of biology.
Thus, I would recommend this book not
only to molecular biologists but also to
systematists and other evolutionary bi-
ologists.

The author’s background and research
interests lend a particularly interesting
and timely slant to this book. Professor
Hall is a faculty member at the University
of Rochester Department of Biology,
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whose research interests are in predicting
evolutionary potential in bacteria as an
experimental model system and pre-
dicting the evolution of antibiotic resis-
tance genes. The focus of this book is on
reconstructing gene trees, as opposed to
organismal trees, which at first caught
me off guard as a molecular systematist.
Although many of the principles of re-
constructing gene trees and organismal
trees are the same, there are some fun-
damental differences in questions and
approaches. Thus, systematists may be
surprised by the use of the term homol-
0gy, which means “similarity” to many
molecular biologists but has a different
meaning in systematics, namely, “presence
of shared, derived characteristics” or “fit-
ting a probabilisitic model of evolution.”
Likewise, sections such as “Obtaining
Related Sequences by a BLAST Search”
will seem foreign for most systematists,
who will obtain related sequences
through other methods— by determin-
ing what study organisms are part of
their in-group and in many cases gener-

ating the sequences (or other characters)
themselves. An example of how molecu-
lar evolutionary biologists and systema-
tists will differ in their perspective and
how they come to use this book is found
in this statement from section 1: “For
the purposes of this book, the words
‘taxa’ and ‘sequences’ are used inter-
changeably. When PAUP* says ‘taxon la-
bel’ you can just as well think of that as
‘sequence name’” (p. 44).These exam-
ples underscore the major differences be-
tween the traditional approaches used
by systematists and molecular evolu-
tionary biologists and illustrate some of
the biases workers in these fields have
developed. However, the phylogenetic
and sequence analysis tools described in
this book are just as important for more
“organismally oriented” students and re-
searchers as they are for molecular biol-
ogists.

I found Phylogenetic Trees Made Easy
to be well thought out, clear, and easy to
read. The book is divided into six sec-
tions, covering the topics (1) doing
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BLAST searches and creating multiple
alignments of protein and DNA se-
quences, (2) creating phylogenetic trees,
(3) presenting and printing trees, (4)
fine-tuning alignments, (5) reconstruct-
ing ancestral DNA and protein sequences,
and (6) dealing with some common
problems. The book does an excellent
job at introducing a number of the phy-
logenetic computer program “work-
horses” (PAUP¥, ClustalX, and Tree-
Puzzle [originally called Puzzle] for max-
imum likelihood analysis of protein se-
quences), as well as some cutting-edge
programs for phylogenetic analysis (John
Huelsenbeck’s MrBayes). One of the
strengths of this book is inclusion of tu-
torials for the topics listed above and
sample data sets (available at the book’s
Sinauer Web site).

One especially nice feature of the book
is the “Learn More About It” boxes, which
provide more information for readers
who are particularly interested in the
theory behind aspects of phylogenetic
analysis. Also, the author has highlighted
some interesting new ideas and com-
puter programs in analysis of genes and
protein evolution, including phyloge-
netic inference using Bayesian analysis
and codon-specific models for maxi-
mum-likelihood inferences. This book
may be worth its extremely reasonable re-
tail price alone for the tutorial on recon-
structing ancestral sequences using
MrBayes. In addition, the book includes
access to a Web site that is designed for
readers and provides downloads for tu-
torial data sets, links to program down-
load sites, and one program written by
the author (CodonAlign).

I recommended this book to students
in a new course I am teaching in molec-
ular approaches to evolution, ecology,
and systematics and will most likely be in-
cluding it as a supplementary text for
this course in the future. I am particularly
interested in adapting some of the tu-
torials as computer labs. From a practi-
tioner’s standpoint, one especially helpful
feature of this book is that blocks of text
may be cut and pasted directly in one’s
data file in the PAUP* program so that
this important phylogenetic analysis pro-
gram can be run in “batch” mode by “re-
mote control” rather than through use of
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the menus. The author also includes sub-
tle nuances necessary for interfacing and
integrating output from various pro-
grams with each other. The book has
been an invaluable reference, and I find
myself returning to it for ideas while us-
ing these programs.

Admittedly, the idea of a “cookbook”
that one can mindlessly plug data into is
not one with which many professional
phylogeneticists would feel comfortable.
More acceptable is the idea of looking
critically at one’s data (alignments, trees),
with phylogeny construction as both a
first step in the process and simultane-
ously as a guiding framework for fur-
ther analyses. While the author describes
this book in the “Read Me First” section
as “a ‘cookbook’ intended as a tool to aid
beginners in creating phylogenetic trees,”
please do not be fooled! He is clearly at-
tuned to both the simultaneously di-
chotomous and integrative nature of
phylogenetic analysis—for example, in
the use of alignments not simply for phy-
logenetic analysis but also as a tool for
identification of active sites in proteins.
Although some readers may be biased
against a cookbook for doing phyloge-
netic analysis, there is a genuine need to
make phylogenetic analyses accessible to
a growing number of researchers. Hall’s
book is filled with enough cautions,
caveats, and background information
that the reader should be able to make
important decisions regarding his or her
own data analysis.

We are entering into an extraordinar-
ily exciting time for biology. The time
has come to integrate phylogenetic analy-
sis with molecular and genome evolution
and a diversity of other biological fields.
From a systematist’s standpoint, it is not
enough to merely use genes to examine
organismal relationships. Understanding
the molecular evolution of the genes used
in phylogenetic analysis, as well as their
function, will help bridge the under-
standing of relationships of organisms
with the very processes at the molecular
level that drive evolution. Thus, this book
will not only serve as a primer for phy-
logenetic analysis for molecular biolo-
gists but may stimulate some new
thinking about the role of gene and pro-
tein function in phylogenetics and sys-
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tematics. Such thinking will undoubt-
edly enrich both fields.
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