ry few events in human history can be
d, in retrospect, to divide time. September
, 2001, is one such date.
' | was revising this edition on that
thright and clear Tuesday morning, looking
rward to penning an upbeat preface cele-
ating the human genome annotation pro-
ding in various laboratories. It was not to
Jow as | write this, the largest such lab is

5 uencing that it used to sequence the hu-
fnan genome to analyzing thousands of bits
teeth and bones that arrive daily in evi-
felence bags. Somber lab workers are extract-
ig the mitochondrial DNA that persists af-
_'_f: r the genetic material of softer tissues is
bliterated by fire and crushing pressure.
Earlier, closer to that date that divided time,
FDNA  fingerprinters at another biotech
fcompany probed softer samples shipped
'. m the wreckage, along with cheekbrush
Gamples bearing DNA from relatives, and
hits of skin and hair left clinging to tooth-
brushes and hairbrushes and clothing on a
that everyone thought would be like any
bather, It was an astonishing and horrifying
contrast to the depiction of DNA finger-
' rmtmq:l in the first chapter of the fourth
edition of this book—tracing the ancestry
fwme grapes.
¢ Times have changed.
P With DNA sequencing subverted to a
purpose that no one could have predicted,

portant anymore. But in the weeks that
lowed September 11, as the belated
ognition and response to bioterrorism

owledge of basic biclogy among our
ders, the importance of the average citi-
n's understanding of what genes are and
at they do emerged. At the same time,
w questions arose. Should researchers

instead applying the high-throughput DNA :

e P

continue to publish new genome sequences?
Suddenly, those wondrous reports of unex-
pected gene discoveries mined from micro-
bial genomes held the seeds of potential
Weaponry.

Times have changed.

Before September 11, politicians hotly
debated stem cells, renegade scientists
touted their human cloning efforts, and en-
vironmentalists donned butterfly suits and
destroyed crops to protest the perceived
threat of corn genetically altered to escape
the jaws of caterpillars. Gene therapy strug-
gled to regain its footing in the wake of a
tragic death in 1999, while a spectacularly
successful new cancer drug, based on ge-
netic research, hit the market. With time, in-
terest in these areas will return, and maybe
we will even hr:gin to care again about the
ancestry of wine grapes. Human Genefics:
Concepts and Applications, fifth edition will
guide the reader in understanding genefics
and genomics and applying it to daily life.
That has not changed.

What's New and Exciling

| About This Edition

ising a textbook didn’t, at first, seem very |
| view OpEns Mmany new research doors, and

sosed a frighteningly pervasive lack of |

Focus on Genomics—Of SNPs,
Chips, and More

: While Mendel’s laws, the DNA double he-

lix, protein synthesis and population dy-
namics will always form the foundation of
genetics, the gradual shift to a genomic

introduces new ways of thinking about
ourselves,

man genetics from the one-gene-at-a-time
approach of the last half of the last century

. to a more multifactorial view. Genes and

the environment interact to mold who we

* are. It is a little like jumping from listening

Completion of the human =
genome draft sequence has catapulted hu- =

i
§
=
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to individual instruments lo experiencing a
symphony created by an entire orchestra.

The fourth edition of Human Genetics:
Caneepis ard Applications introduced geno-
mics; in the Afth edition, the impact of this
new view of genes is so pervasive that it is
integrated into many chapters, rather than
saved for a final chapter. Rather than blud-
peon the reader with details, acronyms and
jergon, the approach lo genomics is in con-
text—association studies in chapter 7, hu-
man genome annotation in chapter 10, fill-
ing in chromosome details in chapter 12,
and glimpses into human evolution in
chapter 15. Immunity is presented in chap-
ter 16 from the point of view of the
pathogen, courtesy of genomes. Because of
the integration of the genomic wview
throughout the text, the final chapter is free
to tell the story of how this view came to
be—and where it will go,

New Chapter on Behavior

The evolution of genetic thought, from a
Mendelian paradigm to a much broader
consideration of genes against a backdrop
of environmental influences, is perhaps
nowhere more evident than in the study of
human behavior. With each edition, cover-
age of behavior has expanded until, like a
cell accumulating cytoplasm, a division was
in orcer. The resulting hinary fission of the
fourth edition’s chapter 7—Multifzctorial
and Behavioral Traits—mnaturally yielded a
chapter on methods and basic concepts, and
anather on specific interesting behaviors.

Chapter 7 in this fifth edition, Multi-
factorial  Traits, retains  the  classical
adoption/twinfempiric  risk  approaches,
and imtroduces association studies, which
are criticel in analyzing the traits and disor-
ders deseribed in depth in chapter 8 The
Genetics of Behavior.,

The topics for chapter § came from two
general sources—my curiosity, and infor-
mation from several human genome con-
ferences held since 2000, The chapter opens
with a focus on new types of evidence about
the role of genes in behavipr, then applies
these new tools to dissect the genetic under-
pinnings of:

+ Eating disorders
* Sleep

* Intelligence

¢ Drug addiction

« Mood disorders (depression and
bipolar disorder)
« Schizophrenia

The chapter is entirely new, with many
compelling examples from the biomedical
literature and interviews with researchers.

Fabulous New Art

Long-time ot Human Genetics:
Concepts and Applications will note at a
glance that all of the art is new. Vibrant new
colors and closer attention to clarity of con-
cepts case the learning experience and make
studying this complex subject less intimi-
dating, Some of the figures are also available
as Active Art, which enables the learner to
manipulate portions of the illustration to
review the steps to a process, Entively new il-
lustrations include

LISETS

7.11 Association studies are
correlations of SNP profiles
8.6 How alcohol alters gene

expression in the brain

118 One prion, multiple
conformations

[0.19  Proteomics meets medicine

10,20 Exonshuffling expands gene number

10,21 Genorme econamy acours in

AL |'E|.I. “l"n‘l.}'h

Mryotonic dystrophies—novel

mutation mechanism

12.4 Subtelomeres

15.8 A human HOX mutation causes
synpolydactyly

15,11 Probing the molecules of extine

organisms

M cells sel up immunity in the

digestive tract

19.1,2,3 Three gene therapics

20.9 The global GM foods picture

11.12

16.19

22.4 Two routes to the human genome
sequence

22.9 (Genome sequencing, from start to
finish

22,10 Comparative genomics

Several new photos put faces on genetic
diseases,

Tables Tell the Tale

Astudent reviewing for an impending exam
should be able (o get the gist of a chapter in
L0 minutes by examining the tables—if the
tables are appropriately chosen and pre-

sented, as they are in this book., Table 8.5, ﬁ%r
example, reviews every behavioral trait r
disorder discussed in this new chapter, in
the order of the subsections.

Most tables summarize and organize
facts, easing studying. A few tables add in-
formation {table 12.1 Five Autosomes, table
14,1 Founder Populations; table 16.8
Sequenced Genomes of Human Pathogens),
and some provide perspective (table 1.1
Effects of Genes on Health)., Chapler 10,
Gene Action and Expression, a top candi-
date for “toughest chapter,” illustrates how
the tables tell the tale:

Table 10.1
Table 10.2
Tahle 10.3

How BNA and DNA Differ
Major Types of RNA
Deciphering RMNA Codons
and the Amino Acids They
Specify

The Genetic Code

The Non-protein Encoding
Parts of the Genome

Table 10.4
Table 10.5

The final table in chapter 10 is new, a sum-
mary of answers 1o the question, certain o
be posed by students and instructors alike,
“If less than 2 percent offthe genome en-
codes protein, what does the rest of it doi”
This is a table that will obviously evolve
with each edition as we learn more.

New “In Their Own Words”
and Bioethics Boxes

“Inn Their Own Words” essays are written by
individuals who experience inherited dis-
ease, as patients, family members, or re-
searchers. Mew essays in the fifth edition
introduce:

+ Patricia Wright, who only recently
discovered that she has had signs and
symptoms of alkaptonuria all her life,
(chapter 5)

s Francis Barany, a microbiologist who
nearly burned his leg off searching for
heat-loving bacteria with useful
enzymes in a Yellowstone Park hot
springs. (chapter 9}

+ Toby Rodman, an immunalogist and
octogenarian who discovered a new
source of antibodies that may protect
against HIY infection. [chapter 18]

They join from past editions Don Miller, the
first recipient of gene therapy for hemao-
philia; Stefan Schwartz, who has Klinefelter
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disease, and Kathy Naylor, whose little girl
died of eri-du-chat syndrome.

Bipethics: Choices for the Future essays
continue their look at controversies that
arise from genetic technology. These essays
explore population databases (chapter 1},
cloning and stem cell research (chapter 3).
sex reassignment (chapter 6), Xenotrans-
plants {chapter 16}, Canavan disease as a
test of fair use of genetic tests (chapter 19)
and GM foods (chapter 20). Bioethical is-
sues weave throughout the narrative as well.
New section 21.4, for example, examines the
dilemma of what to do with in vitro fertil-
izeed “spares.”

Significant Changes
in Content

The two obvious changes in content are the
addition of a chapter devoted to behavior,
and a substantial new section in chapter 10,
“The Human Genome Sequence Reveals
Unexpected Complexity” This section is es-
sentially a summary of the mid-February
2001 issues of Science and Nature, which cov-
ered the annotation of the draft human
genome sequence, aka “the golden path” The
rest of the chapter has been rewritten to em-
Dbrace the new genome information as well.

Favorite examples and stories have
been retained, and new ones added, many
gleaned from my articles in The Scientist.
They include:

+ A breast cancer DNA “chip” that
predicts which drugs will work on
which women (chapter 1)

+ Greatly expanded coverage of stem
cells (chapters 2 and 3)

- Relationship between Mendel's second
law and DNA microarrays (chapter 4)

« Clearer coverage of mitochondrial
genes (chapter 5]

« Moved and expanded coverage of DNA
repair (chapter L1)

+ Updates on chromosome structure
with new coverage of centromeres and
subtelomeres (chapter 12)

+ Applications o DNA fingerprinting to
events of9-11-01 (chapter 13)

+ New coverage of genetic basis of
resistance to AIDS drugs (chapter 14)
Mew section on genome distinctions
between humans and chimps
(chapter 13)

+ Genome information applied to
immunity, with new sections on crowd
diseases, bioweapons, and pathogen
genomes (chapter 16]

» Genetic modification of pig excrement
to reduce pollution (chapter 18)

+ Gene therapy for Canavan disease
i(chapter 19)

- Impact of genomics on agricultural
biotechnology (chapter 20)

» History of the human genome project
{chapter 22)

Supplements

As a full service publisher of quality edu-
cational products, McGraw-Hill does
much maore than just sell textbooks to
your students. We create and publish an
extensive array of print, video, and digital
supplements to support instruction on
VOUT campus. Orders of new (versus used)
textbooks help us to defray the cost of de-
veloping such supplements, which is sub-
stantial.  Please consult your local
MeGraw-Hill representative to learn about
the availability of the supplements that ac-
company Human Genetics: Concepts arnd
Applications.

For the Student

Online Learning Center Get online
at wwnwsmhhe.com/lewisgeneticss

Explore this dynamic site designed to
help you get ahead and stav ahead in your
study of human genetics. Some of the activ-
ities you will find on the website include:

Self-quizzes to help you master material in
each chapter

Flash cards to ease learning of new
vocabulary

Case Studies to practice application of your
knowledge of human genetics

Links to resource articles, popular press
coverage, and support groups

Genetics: From Genes to Genomes
CD-ROM  This easy-to-use CD covers the
most challenging concepts in the course and
makes them more understandable through
presentation of full-color animations and
interactive cxercises. Icons in the text indi-
cate related topics on the CD.

Cpse Workbook in Human {%neh'cs:
third edition by Ricki Lewis, ISBN 0-07-
346274-4  This workbook is specifically de-
signed to support the concepts presented in
Human Genetics through real cases adapted
from recent scientific and medical journals,
with citations included. With cases now
specifically rel ated 1o each chapter in the boak,
the workbook provides practice for construct-
ing and interpreting pedigrees; applying
Mendel's laws; reviewing the relationships of
DMNA, RNA, and proteins; analyzing the effects
of mutations: evaluating phenomena that dis-
tort Mendelian ratios; designing gene thera-
pies; and applying new genomic approaches
to understanding inherited  disease. An
Answer Key is available for the mstructor.

For the Instructor

Online Learning Center Find com
plete teaching materials online at
www.mhhe.com/flewisgeneticss including:

A complete Instructor’s Manual, pre
pared by Cran Lucas of Louisiana State
University, is available online, Download
the complete :1:Juu|ncn‘ or use it as a chap-
ter resource as you. prepare lectures or ex-
ams. Features I:ri‘thu: manual include:

Chapter outlines and overviews

Chapter-by-chapter resource guide to use
of visual supplements

Answers to questions in the text

Additional questions and answers for each
chapter

Internet resources and activities

Downloadable Art is provided for
each chapter in jpeg format for use in class
pres,enratic*.nm or handouts, In this edition,
every piece of art from the text is provided
as well as every table, and a number of pho-
tographs.

Instructors will also find a link to
Pageout: The Course Website Development
Center to create your own course website,
Pageout’s powerful features help create 4
customized, professionally designed website,
yet it is incredibly easy to use. There is no
need to know any coding. Save time and
valuable resources by typing your course in-
formation into the easy-to-follow templates.

Test Item File Multiple choice ques-
tions and answers that may be used in test
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