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Dynamic Homology and Phylogenetic Systematics:
A Unified Approach Using POY is a hybrid book:
half algorithmic discussion and half reference man-
ual for the cladogram search program POY. The first
half of the book is dedicated to background and the
algorithms that are used in POY. The second half de-
tails installation instructions for multiple platforms,
suggested search techniques and over 250 commands.
It stands as one of the most complete user’s manuals
that exists for phylogenetic software.

POY is a computer application that primarily pro-
duces alignment-optimized cladograms from a data
set of DNA sequences. Although POY provides many
parameters and options for analysis, an illustrative
execution is as follows. First, POY builds a number of
randomly generated cladograms. Each of these clado-
grams is refined through a series of different searches
(e.g., TBR and SPR). During a search, each new
cladogram found is evaluated by producing an align-
ment (referred in the text as an implied homology)
inferred from the cladogram. After all the searches
complete, the best cladogram is returned to the user.
This approach, and others are the authors’ solution
to the two-step process of producing a multiple se-

quence alignment (e.g., with Clustal W (Thompson
et al., 1994) or MUSCLE (Edgar, 2004)) and then
reconstructing a phylogeny based on that alignment
(e.g., with PAUP (Swofford, 2003) or TNT (Goloboff
et al., 2001)).

One of the strengths of this book is that even
though there are ten authors, there is good con-
sistency and a minimal amount of redundant text.
Also, the book is complete–the authors are de-
tailed and through, terms are explained and consis-
tency is universally applied. Furthermore, the au-
thors frequently include very useful command-line
examples. Another positive point is that the au-
thors included pseudo-code–half English half pro-
gramming constructs–for several of the algorithms
discussed. This is especially helpful for those wish-
ing to thoroughly understand the algorithms. The
final point is that (at least at the time of writing)
the complete book is available for download as a
PDF document at the American Museum of Nat-
ural History website (http://research.amnh.org/
scicomp/pdfs/wheeler/Wheeler_etal2006b.pdf).

The audience for this book seems to be those al-
ready interested in POY, and it is unfortunate that
the authors did not provide a clearer explanation of
the justification for the use of POY. Although they
cite their published papers that specifically address
these issues (Wheeler, 1996, 1999a,b, 2001, 2002,
2003a,b,c), this manual would have been strength-
ened by a more complete attempt to summarize this
work. Likewise, they do not specifically address the
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criticisms that have come against the use of POY,
thus this book, while helpful for users of POY, it not
likely to convert those who have doubts about this
approach. Furthermore, while the book has several
components that make it accessible to computer sci-
entists, some of the terminology specific to POY is
generally unfamiliar to that group.

One of the challenges of writing a comprehensive
book describing a set of algorithms in a software pack-
age is that the software often evolves much faster than
the manual. That is the case with this book in that
it only covers up to version 3.0.12 of POY. While the
discussion of background and most of the algorithms
used in POY are still applicable between different ver-
sions, this book will only be partially useful for those
running the beta of version 4.0. Although it is a beta
version, 4.0 appears to be reasonably stable.

The authors divided the book into three parts.
The first part explains in general terms some of
the methodology behind POY, and introduces clado-
grams, acceptable types of data (additive, nonad-
ditive, matrix or Sankoff, sequence and chromoso-
mal) and computational issues. Chapter 2 includes
a brief discussion of the strategy used in POY, and
compares it to MrBayes (Ronquist and Huelsenbeck,
2003), parsimony jackknife trees (Farris et al., 1996)
and supertrees (Bininda-Emonds et al., 2002).

The second part of the book covers the algorithms
used in POY. Pseudo-code is given for all of the ma-
jor algorithms, with an appropriate explanation of
the symbols used. As compared to the typical phy-
logenetic software package, these code segments pro-
vide a rare detailed explanation of the algorithms.
They should help researchers evaluate the usefulness
of POY for their experiments.

Chapter 7 presents several methods that POY pro-
vides to analyze experimental results (outputting
sites that underwent transformation; outputting fi-
nal alignments; making a consensus cladogram, etc.).
Chapter 8 details performing analysis with POY for
the increasingly common practice of using multiple
machines, supercomputers. Chapter 9 is one of the
most valuable chapters in the book. While the au-
thors have published papers about the algorithms and
motivation for using POY elsewhere, in this chap-
ter they “offer some guidelines on how to use POY

for specific data sets and analysis” (p. 107). Their
strategies are clustered into three areas: partitioning
the data, cladogram search strategies for avoiding lo-
cal minimum and using multiple processors. Clear
examples are also given with command-line parame-
ters.

The last and by far the largest part of the book is
the user’s manual portion. This part includes hard-
ware requirements and installation instructions (in-
cluding installing POY in a parallel environment and
a couple of pages on utilizing PVM for communica-
tion between processors). The instructions are com-
plete with typical output for various steps. Also,
there are twelve tutorials for using POY covering a
variety of topics from how to use different types of
data to likelihood searches.

The final and largest chapter (130 pages) is a tra-
ditional command reference. While this chapter has
everything expected in it, the authors included some
features that are not always found in a command
reference. Some of these features include: lists of
commands by category (e.g., input data, cladogram
searching and parallel processing); example uses of
each command and frequent references to related
commands.

In conclusion, the authors have assembled a com-
prehensive description of their algorithms with a com-
plete reference guide that any user of POY would
find useful. Despite some limitations, this book ex-
ceeds typical phylogenetic manuals in that it makes
descriptions of the code accessible to the broader sci-
entific community, rather than revealing only cryp-
tic descriptions of proprietary code. The authors
are to be commended for setting a new standard for
straightforward and complete descriptions of phylo-
genetic software, and this is a useful contribution to
the field of bioinformatics.
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