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If we begin with certainties, we shall end in doubts; but if we begin with
doubts, and are patient in them, we shall end in certainties.
FRANCIS BACON (1561-1626)

Our doubts are traitors,
And make us lose the good we oft might win,
By fearing to attempt.
WILLIAM SHAKESPEARE (1564-1616)
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Preface

Any textbook is a work in progress. Consequently, a second edition provides a
rare opportunity to amend, revise, update, elaborate, discard and insert new
material. Moreover, specifically for An Introduction to Human Molecular Genet-
ics, the first edition preceded completion of the human genome sequence, which
is now essential for initiating studies of the molecular basis of human genetic
disorders. The human genome is not only accessible online, but clones are avail-
able for any region of the human chromosome complement. Both of these
resources have made the previous methods of identifying and isolating human
disease-causing genes obsolete.

In this edition of An Introduction to Human Molecular Genetics, there are new
chapters on complex genetic disorders, human population genetics, genomic
imprinting, bioinformatics including proteomics, and clinical genetics. Many
of the original chapters have been overhauled because of the advances in under-
standing the molecular genetics of various disorders. As well, the number of
review questions for most chapters has been increased. However, the overall
rationale for An Introduction to Human Molecular Genetics, as described in the
previous preface, has not changed significantly.

The advice, comments, and criticisms of many of the anonymous reviewers
of the first drafts of some of the new chapters were exceptionally helpful and
greatly appreciated. I'm also thankful to the readers of the first edition who
pointed out errors. It has been a pleasure working with everyone at J. Wiley
and Sons. Finally, I'm exceedingly grateful to all my family for their encour-
agement and forbearance.
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Preface to the First Edition

An Introduction to Human Molecular Genetics: Mechanisms of Inberited Diseases
was written for advanced level undergraduate courses, introductory graduate
level courses, and basic medical school courses on human genetics. The text
examines how human genes are discovered and, once a gene is known, how the
defective versions(s) causes a particular disorder. Humans are fascinated with
everything to do with being human, and there is a keen interest in how the
human genetic system functions and what causes inherited disorders. This book
is derived from years of teaching Human Molecular Genetics at both the grad-
uate and undergraduate levels at the University of Waterloo. These courses were
initiated in the mid-1980s before any significant number of disease-causing
genes had been mapped, isolated, or characterized. At that time, it seemed clear
that the new gene technologies, based primarily on recombinant DNA tech-
nology, were going to make the direct study of human genes commonplace. To
paraphrase one biologist, researchers will no longer need to rely on “breeding
fruit flies and counting chiasmata” to appreciate the workings of human genes.
Rather, a significant new phase in the study of human genetics was emerging.
In the past decade, the developments in this research area have been phenom-
enal. In Star Trek parlance, human genetics is proceeding at “warp speed.”
Hardly a week now passes without a report in a major journal or newspaper
stating that “The gene for disease X has been discovered!” And with the full
flowering of the Human Genome Project, we are indeed in the midst of the
genomic age in the life sciences.

This text has been structured to provide flexibility in the way topics might
be covered within the time constraints of a traditional academic term. The first
three chapters (Part One) review the fundamentals of genetics and focus on
basic cytogenetics and Mendelian genetics. Some students, whose knowledge
of these topics may be a bit rusty, would need this information as a brief
refresher course. Obviously, these chapters can be omitted if an instructor feels
that his/her students understand the material. Part Two covers the concepts of
molecular genetics (chapter four); the tools, resources, and strategies for manip-
ulating genes (chapter five); genetic an physical mapping of human chromo-
somes (chapter six); and isolating disease-causing genes (chapter seven). The
chapters in Part Three of the book build on the information presented in the
carlier chapters and focus on the molecular genetics of selected biological
systems. Specifically, gene-based knowledge of inherited disorders of muscle,

xix
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the nervous system, and the eye are presented in detail. In these chapters and
those that deal with inheritance of mitochondrial disorders and cancer, the bio-
logical basis of each particular system is described. Then, the discussion focuses
on the mapping, identification, and characterization of genes that contribute
to a system and how that system is affected by mutations in different genes.
The goal is to familiarize the reader with the anatomical, physiological, and
biochemical underpinnings that pertain to these genetic studies. The final
chapter covers the exciting field of human gene therapy. Unfortunately, because
human molecular genetics is such a broad-ranging scientific discipline, not all
basic systems could be handled in this manner. In spite of these “omissions,”
there is plenty of challenging and interesting material in the book to occupy
readers and provide a solid foundation for understanding the many facets of
human molecular genetics.

In 1938, Herbert Walter (1867-1945), in the preface to the fourth edition
of his book Genetics noted ruefully that “Any book concerning the growing
subject of genetics is bound to be out of date as soon as it appears, just as every
automobile on the road must be classified as a ‘used car’.” How true! Both
Walter’s pronouncement and his analogy are applicable today. There is fun and
frustration in writing about human molecular genetics. On the one hand, con-
veying how a gene was discovered (often an arduous process) and explaining
how it may function is exciting. On the other hand, by the time the book
emerges, statements such as “It has not been established that gene X is respon-
sible for disease Y,” which are sprinkled throughout the book, may be passé.
Clearly, some excellent candidate disease genes will have been confirmed and
others shown not to be causative of the condition in question. Moreover, addi-
tional genes will have been found that cause disorders of the systems consid-
ered in the book. Undoubtedly, any text in human molecular genetics is “a work
in progress” because of the dizzying pace of research in this field. This text is
no different; however, the focus on key ideas and scientific principles, and the
careful detail in which they are explained will allow students to acquire a solid
foothold in human molecular genetics so that they can pursue additional topics
in this area.

Because the field of human molecular genetics draws on information from
so many scientific disciplines, and because it is based on a number of new tech-
nologies, there are many new technical terms in this text that might seem for-
bidding to students on their initial encounter. This trade language is not meant
to mystify or be exclusive; rather, it is used for precision and to streamline com-
munication. As Don DeLillo (B. 1936) warns us in his novel Underworid, “You
didn’t see the thing because you don’t know how to look. And you don’t know
how to look because you don’t know the names.” For us to be able “to look” at
human molecular genetics, we need to “know the names.” Throughout this text
I have tried to avoid technical jargon, but the use of some specialized nomen-
clature is inevitable. Each chapter ends with a list of Key Terms that are
then discussed in a comprehensive Chapter Summary. Also, an extensive
Glossary is included at the end of the text to help students with unfamiliar
terminology.

The “from the Human Genetics files” feature in each chapter provides addi-
tional material dealing with experimental procedures or other aspects of human
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molecular genetics that are not covered in the main body of the chapter. Some
of the “files,” for example, provide information about the important human
genetics Internet site, On-line Mendelian Inheritance in Man (OMIM); spec-
tral karyotyping; comparative genomic hybridization; DNA chips; and trans-
genic animal models. The Review Questions at the end of each chapter are
usually of a general nature to ensure that the reader has grasped the various
topics and that he/she is able to convey these concepts in writing without the
aid of the book. The Reference sections contain most of the sources for the
information presented in each chapter. Some of the references are highly tech-
nical research papers; others are review articles. Because human molecular
genetics is such a rapidly changing discipline, it may be more helpful for the
reader who wishes to pursue specialized items in the literature to conduct an
up-to-date search of published articles. The complete author citations are pre-
sented for each reference not only to give full credit to all those who partici-
pated in a particular research project, but also to underscore the collaborative
nature of modern genetics research.
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