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Do you find medical genetics intimidating?

If so, you can relax. This great time-saving guide offers all the help you need to master the
complete medical genetics course. Compact yet comprehensive,

BASIC CONCEPTS IN MEDICAL GENETICS translates medical genetics into everyday
English, with numerous clinical examples that make human heredity and its relationship to
disease easy to understand.

No mere listing of facts, this book—which focuses on concepts— clarifies the topics that
students have judged being the most difficult and builds your understanding one concept at
a time. You'll comprehend the material and feel more comfortable applying it.

From the structure of genetic material to genetic testing and gene therapy, BASIC

CONCEPTS IN MEDICAL GENETICS puts what you need to know into an easy-to-

grasp format.

OTHER FEATURES TO LOOK FOR:

* Building-block format, providing clear connections between easier and more
difficult topics

* Emphasis on concepts—not facts—for a handle on any problem

* Summary boxes, diagrams, and tables that speed review and clarify key points

BASIC CONCEPTS IN MEDICAL GENETICS has just one goal: to make the toughest
concepts in medical genetics accessible so your understanding is thorough and complete.

Look for these other BASIC CONCEPTS titles:
Physiology * Biochemistry * Pharmacology * Pathology * Immunology
Embryology * Cell Biology And Histology * Neuroscience

Visit http://www.harrisonsonline.com
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Notice

Medicine is an ever-changing science. As new research and clinical experience
broaden our knowledge, changes in treatment and drug therapy are required.
The author and the publisher of this work have checked with sources believed
to be reliable in their efforts to provide information that is complete and gen-
erally in accord with the standards accepted at the time of publication. How-
ever, in view of the possibility of human error or changes in medical sciences,
neither the authors nor the publisher nor any other party who has been involved
in the preparation or publication of this work warrants that the information con-
tained herein is in every respect accurate or complete, and they are not respon-
sible for any errors or omissions or for the results obtained from use of such
information. Readers are encouraged to confirm the information contained
herein with other sources. For example and in particular, readers are advised to
check the product information sheet included in the package of each drug they
plan to administer to be certain that the information contained in this book is
accurate and that changes have not been made in the recommended dose or in
the contraindications for administration. This recommendation is of particular
importance in connection with new or infrequently used drugs.
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INTRODUCTION

Sometime early in the twenty-first century—probably before you finish medical
school—the human genome will be sequenced in its entirety. The three billion
basepairs of the haploid human genome represent about the same amount of data
as encoded in just a single CD-ROM. It is indeed mind boggling to consider the
fact that so little software can encode the designs for such a complicated machine,
chiefly, a human being.

But rather than reducing humanity to such a statistic, we prefer to turn the
fact on its head and note that humans accomplish at least one feat that no com-
puter will for quite some time: we can take a CD-ROM worth of information and
squeeze it into the confines of a tiny cell with volume that is less than what a CD
takes to store just a single bit of information. Given that there are about a trillion
cells in a human being, each containing a complete copy of the human genome in
itself, our bodies enshrine and manage unfathomable volumes of data. Yet a
change in as little as just a single bit (one basepair), if one is unlucky, can give
rise to cancer or a new mutation responsible for an inherited disease. The fact that
this process works so well, for most of us, most of the time, is testimony to just
how remarkably elegant the human machine is.

But, of course, things do go wrong sometimes. The DNA mutates, the infor-
mation is lost or scrambled, and the result is a genetic disease, whose legacy may
be continued inheritance in a family’s lineage for untold future generations, or, of
even more immediate concern to that person, a life-ending malignancy. Under-
standing human heredity and how it relates to disease is the goal of this text.

Current statistics offer a compelling argument for the role of a course in
genetics in contemporary medical education. Genetics issues are present at every
stage of life.

About 50% of all first trimester spontaneous abortions result from a chro-
mosomal abnormality. About 3% of all newborns have a major genetic
disease. About a third of all pediatric hospital admissions are the result of
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genetic disease. About half of all pediatric deaths are ultimately attribut-
able to genetic disease. About 2% of all adults will suffer from a single
gene genetic disease. The vast majority of common diseases like diabetes
mellitus, atherosclerotic vascular disease, and mental illness are the result
of the additive effects of genes conferring variable degrees of risk interact-
ing with the environment.

Times are changing fast enough that a working knowledge of the basics of
human genetics are most likely to factor even more prominently in any physi-
cian’s career from our present time onward.

We might like to entitle this book Human Genetics for Dummies. We can-
not because the publisher of that popular line of books would not allow it. But,
we also should not. That is because this material is sufficiently complicated and
fast-changing enough that it is a difficult topic for anyone to comprehend. Indeed,
one recent study found that physicians in practice incorrectly ordered a genetic
test predicting colon cancer about one-half of the time and misinterpreted the
results of that test about a third of the time. For a test designed to give a discrete
answer, this sort of incompetence renders such a powerful test virtually mean-
ingless or, even worse, downright dangerously misleading. Imagine the conse-
quences of falsely reassuring someone that they are not likely to inherit cancer,
or, of mistakenly leading an individual to believe that they will inherit cancer.
Such false counsel can have profound influences on the decisions one will make
in life: if one will marry and have children, whether one will continue to seek
employment, or even if one will choose to end his or her life. As genetic tests
become more ubiquitous and more complicated, the potential for misinterpreta-
tion of tests becomes even greater. There is also the problem of misapplication of
correctly interpreted tests; as a society, we have yet to come to grips with the con-
sequences of such testing. It is, therefore, an imperative that the modern physi-
cian become fully versed in this stuff.

This book is intended to be a reasonably complete synthesis of fundamental
genetic principles illustrated with clinical examples, and one that can be read in
a single, long sitting. It is an outgrowth of the syllabus used to teach medical
genetics to second year medical students at the University of Washington, in a 22-
hour course comprised of lecture and small group problem-based learning.

This text benefits from the contributions that numerous faculty members and
fellows have made to the course over the years. We gratefully acknowledge these
individuals, many of whom were our own teachers: Arno Motulsky, George
Stamatoyannopoulos, Roberta Pagon, Wylie Burke, Peter Byers, Ron Scott,
James Evans, Thomas Bird, Virginia Sybert, Louanne Hudgins, Edith Cheng,
Kathy Leppig, Robin Bennett, Michael Raff, Hanlee Ji, Mark Hannibal, Melissa



