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A Timeline of Genetic Discovery

In the beginning, there was agriculture, the intentional
selection of genetic variants of useful species to mold fu-
ture generations to suit human needs. Then came
Gregor Mendel’s meticulous demonstration of the rules
governing inheritance of traits carried on different chro-
mosomes. Discovery of Mendel’s work overlapped the
dawn of the so-called “Golden Age of Cytology,” when
chromosomes were visualized and hypothesized to be
the carriers of the characters that had eluded Mendel.
The second quarter of the twentieth century saw the
convergence of many lines of inquiry to provide the
clues that Watson and Crick used to describe the three
dimensional structure of the DNA molecule, culminat-
ing in the deciphering of the genetic code in the early
1960s. In the next decade, genetics began to segue into
biotechnology, as researchers perfected the ability to
combine the DNA of different species to create power-
fully pure new drugs, and developed the tools and tech-
nologies that would fuel genome sequencing.
Meanwhile, geneticists were discovering the genes that
cause the most common of the rare single gene disor-
ders, one at a time, findings that led to ever more sensi-
tive diagnostic and even presymptomatic tests and new
types of treatments. Single gene discovery continued
even as the first entire genomes were sequenced. Then,
in 2000, after a decade of worldwide effort, researchers
unveiled their “first draft” sequence of the human
genome. Today the work of genomics focuses on de-
scribing gene expression in various cells in sickness and
in health, and in revealing the genetic distinctions that
underlie our individuality.
In a way, it is a whole new beginning of discovery.
Ricki Lewis

To view our Timeline of Genetic Discovery, turn to the
inside back cover.
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Ricki Lewis has built a multifaceted career
around communicating the excitement of life
science, especially genetics and biotechnology.
She earned her Ph.D. in genetics in 1980 from
Indiana University, working with homeotic
mutations in Drosophila melanogaster.

Ricki is an author 6f Life, an introduc-
tory biology text; Human Genetics: Concepts
and Applications; co-author of two human
anatomy and physiology textbooks; and au-
thor of Discovery: Windows on the Life
Sciences, an essay collection about research
and the nature of scientific investigation. As
a Contributing Editor to The Scientist, a
magazine read by scientists worldwide, she
writes frequently on the latest research and
news in biotechnology. Since 1980, Ricki has
published more than 3,000 articles in a vari-
ety of magazines, including a cover story on
DNA fingerprinting in Discover and book
reviews for The New York Times. Ricki par-
ticipates in Science Forum, a monthly call-
in science program on public radio, and is a
frequent invited speaker. She is an adjunct
professor at Miami University and the
University at Albany, where she has taught a
variety of life science courses, and also
taught at Empire State College and several
community colleges. She brought science

|
f

experiments to grade school classrooms for |

three years as part of a traveling science mu-
seum, for which she obtained a Howard

<
1=

dedicated to
Shirley Epstein
Aaronson,

who encouraged
an inquisitive
child to become
a scientist

Hughes Medical Institute grant. Ricki has
been a genetic counselor for a large priv
medical practice in Schenectady, NY, sin
1984, where she helps people make deci=
sions about reproductive choices. .

Ricki lives in upstate New York with
chemist husband Larry, three daughters;
and various cats and guinea pigs. A



Visual Preview

Bioethics:
Choices for the Future

The next few pages show you the
tools found throughout the text to
provide a clear framework for

Bioethics: Choices for the Future

Blaming Genes

learning the fundamental concepts

of human genetics.

Chapter Opener

An outline of major topics with an
introductory narrative prepares you for
what you will learn in the chapter.

t has become fashionable to blame
genes for our shortcomings. A popular
magazine's cover shouts “Infideity: It
May Be in Our Genes” advertising an
articde that actually has little to do
with genetics. When researdhers identify a
gene that plays a role in fn metabollsm,

For camgle, sutism and
were at one time attribuied
enting” By the 1960s with
what & gene is, biologists rd

people binge on chocolate and forssie
clse, because, after all, if obesity is in their
genes, there's nothing they can do 1o pre-
vent it Some behaviors have even been
blamed on a poordy-defined gene for “thrill-
socking” (figure 1).

Behavioral genetics has o checkered
past. Eady in the 20th century, it was part of
cugenics— the idea that humans can im-
prave 4 population’s callection of genes, or
gene pool. The horrific experiments and ex-
terminations the Nazs performed in the

havior remains highly cor
scentific conference to expy
pects of violenos was cancel

objected that by
fes Is the same old swff in
another way for a violent,
say people’s problems are
becanse they carry bad’ ger
searchers on the tradl of pi

Discussions of difficult issues

illuminate the complexities of
applying genetic principles to

everyday life.

DNELSIRUGIUTE
aie Replication

In-Chapter Study Aids

9.1 Experimonts ldentify and

9.3 DMA Replication—

In addition to numerous tables and figures, you will find
Key Terms printed in bold type and included in a
glossary at the end of the text.

Technology Timelines that trace the developments and
discoveries leading to today’s technologies.

CD ROM Icons that identify topics supported by
Genetics: From Genes to Genomes.

Deseribe the Genetic Materiul  Maintaining Genetic

The sleekly symmatrical double helix Information

that is deoxyribonuclake ocid [DNA) is The double helix untwists and ports,

the genetic material. For mony years, building two new strands against the

however, researchers hypothesized that  two older ones, guided by the

profein was the biochemical behind lectide sequance. A contingent of

heredity. It took many expstiments fo enzymes carries out the process.

show thot DNA links proteins fo

heredity. 9.4 PCR—Directing DNA
Replicati

9.2 DHA Structure The polymerasa chain recction (PCR)

Assembling clues from various physical  hamesses ond uses DNA replication to

ond chamical experiments, Wationand  amplfy selected DINA secuences

Crick deducad the double helical nature  several millionfold. PCR has been used

of DNA, and in 30 doing, predicled 1o onalyze everything from body fluid

remain to be seen—us is the case for any form
of agricalture

Ecanomic impacts of GM foods are il
cult to predict. These produds may
disploce axising anes, or may not be equi-
tobly disributed. Ecologicol effects con be
modaled m graenhouses and freld tesss,
but GM ceganisms con escope their con
toinments. industrial contral of many
aspects of agriauihural bictechnclogy hos
coniributed 10 the negative image.

20.5 The mpact
of Genomics

If GM organisms can survive their negative
image, genomics will provide researchers
with many more traits o work with
However, plant genomics lags behind simi
lr efforts in animals and microorgan

isms—aonly the model experimental plant

ated with an international co
the same goal and has made
tion freely avatlable to researcl
Investigators need not b
genome in hand, however,
many-gene approuch of genor
another populst crop, the
National Science Foundation
“potato functional genomic
4 nonprofit  org

Focus on Concepts

T N
institute for Genomic Resears

fers DNA microarrays that by

pressed sequence Lags (ESTs

pleces of proteir

nuding get
spond 10 cDNAs reverse trar
the mRNAs present in a partiq
Different potato DNA micre
spond 1o the different tiss
shoot, stem or tuber—just as
microarrays represent differe
pression in nerve or musche, s

Traditional breeding of
been tricky, becouse the leaves
alkaloid compounds that must
edible varieties. Cultivies {cy
eties) represent many years ¢

mavimize taste and texture

Numbered Headings identify
each major topic and are
directly related to the chapter
introduction and the chapter
summary.

Key Concepts are summarized
at the end of each major
section.

gene that

on the gene

however, do

s a patent on the BRCA|
any diagnostic tests based
That

mpany's tests
er all mutations in the

physician working with 4

@

1790  US. patent actis enacted, An invention must be new, useful, snd nof
€am a patent

1873 Louis Pasteur is awarded first patent on 4 life form for yeast used in
processes.

1930 New plant variants can be patented.

1980  First patent is awarded on s genetically engincered organism, 2 bacy
four plasmids (DNA rings) that enable it to metabolize componentd
The plasmids are naturally occurring, but do not all occur naturally
ulated bacteria.

1988  First patent is awarded for a transgenic organism, « monse that man
man protein in its milk. Harvard University granted patent for “Ong
transgenic for cancer,

1992 Biotechnology company is awarded a brosd patent covering all forr
cotton. Groups concerned that this will limit the rights of subsistend
test the patent several times.

1996~ Companies patent partial gene sequences and certain disease-caasiy

1999 basis for developing specific medical tests

2000 With geme and genome discoveries pouring into the Patent and Tra
requirements for showing utility of s DNA sequence are tightened.

18.2 Recombina
tingpart  Tochnelogy




This text is unparalleled in its

practicality and sense of reality. You
will read true stories based on the
author’s own experience as a scientist,
genetic counselor, and journalist. She
regularly interviews not only leading
researchers but also people who suffer

from genetic disorders.

“In Their Own Words”

Personal interviews with real people
provide a different view from the standard
textbook descriptions, or essays written by

researchers.

In Their Own Words

n
herited finesses to be identified.

Ironically, many people who
haye it probobly never reolize
thot the symptoms arise from the
same mefabolic abnormolity figure 1). Hare,
Pot Wright describes hee axperience with the

End-of-Chapter Study Aids

by major topic.

real-life problems.

sources of chapter information.

Chapter Summary is presented in list format, organized

Review Questions reinforce major concepts.
Applied Questions allow you to use genetics to solve

Suggested Readings cites the articles that were the
On the Web lists links that immerse you in the modern

world of human genetics without ever leaving your
computer. Includes OMIM references.

condition

Inmy cane, alkaptonuria sympams started
whien ] weas 15 years old and struggling m sit
all day in high school classes. An ostropath

abdad o w0 weather the frequent flare-up
thaoughout high school and aliege, Of course
we did not relate sy hack problems 1 the
Known metabulic dhorder uni many years
Tatér. These hack prodleas peristed through
five pregnancies and 26 yean of teaching spe-
cial education. My serionsly degenerated
sptne, coupled with the dssppearance of the
cartitage 1n myleft ke, Breed me # rebire oo
disability st the age of 57,

The first sympioms of slkaponuria, how-
ever, began even eartler than high schoo.
Whett Twas 4 baby, my parents noficed that
my diapers turned brown If not washed im-
mediately, and even then they become
staed. The doctor sent a wet diaper o 8
teaching hospital. and they wid my parents |
had 2 "hanmless”™ metabolic duorder.

Fust lorward 60 yeags.

In Februscy 1997 Lhad 3 total knee
replacement. and the sargeonwse samaed v figure 1
find the piat ded by nedcartl o i wos e Nl b et

e, It was the first time e had ever scen
vuch 3 thiag, sftec years of surgery, This
answered

Thered The orgranm developa | nTT. T Gene tarpeilag wees the natural stiracion

{3 DNA sequence for lts com plementary

wequence. calied homologous

lapowames, chectroporstina,
microinpectivn, 1nd particle
bombantmeat

Review Questions

1. Define cach of the following lerms: 3

s 10 select
nbinant DNA

of an experiment to

DNA technology
abinant ham i insalin in £

transgenk technokgy

4. gene targeting

ouald recombinant DNA tech
be ian pewsible if the genetic code w

walversaP

Applled Questions

Resesrchen hawe eagineered s promoter W..l Protein
¢ o Organism Product
P ik buman beta
hibis chaing
o men human
oltagen
oy. Thea, the drug - itk buman £PO
saey. What informat
enware that this i & sfe new wry b0 chickes eg white buman A
mamutacture drugy wpentree  wp human
interderon
engineering can creatively
hine parts of organisms. From the slkworm Blood plesma  jeliyfish GFP
ing three lts, devise 4n experiment  rabblt hoey human chotiing
10 produce & particular proteln (choose factor
a0 e lou cach latl and sucucal whal " ab.

W yiekd humarygotes

veveal that s genc product is
wal

Dlescritie three ways to ineert foreign IINA
into cells.

L Why lsn't traneg
a4 geme targetin

nology s precise

years it was abtalned from the howves and
o lected f

stages of the mowse sytem for

How gt chaing be ssed o speed
transgencuis!

nts given 3 transgen from

bles them 1o dismantle certain

phosives and remove (hese organis
pollutanss from soil. What informstion ts
necessary to determing whether growing
vach plants s ale?

A man oncogene called ns b inserted

m-nbd‘-ndmbodb;h:hbddcvamdh 1902. Daficiancy of the enzyme hamogentisic
xdankn,d‘mdl 1958, Mbhwdndmmpw-nhnld I urine

Office can hardly keep up with single-gene
spplications. What will Rappen in this sew
age of pnomics!

Clivelli, L . et sl May 22, 1998, “Cloned

seansgenis celves produced from
uonquiescent fetal Bbroblasis.” Science
S8, Clonlng can speed
transgenesis

Fex. leffrey L. July 2001, Fake biotech drogs raise

concerns. Naure Biotechnobgy 1%:60),
Drug cousterieiting hasn t burt anyone yet
but is potentiafly very dangerous.

Galovan, Serguei P, et al. August 2001 Pigs

g selivary phytase

ras manuny. Nasuey Blowchaology

On the Web

Be mure w0 check on the sdditions! resources va FDA-approved re

ot websiie 2l
www.nihhe com/Iowmenetios

O the webs for this chapter, you will had
sdditional study

vocsbalary re
cane studies, tutoriaks,

and much more. To
3 mentioned in this

chapter aba try the lnks below

U, Patent and Tradem ark Office

www.usplogov/

Food and Drug Adminkstration www.fda.gos/

CGenentech (recombinant DNA-derived drugs)

www gene.conyhedicing/ indexhtun

Lewis, Rickl November K 1999, Semen

Lewis, icki October 26, 1998, How well do

Marshall, Efiot. Awgust 22.

Genetically engine

The Jickson Laboaratory  wwwssorg

Online Mendelian Inberitance in Man
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. Mouse models for cystic Abrosis |mecrchers.
develaped by mserting 2 hamas Hhe wood
I e 3 hip
e 15,2001, Thad &

Revonsidefentand |
1. The 5
sbout patenting

genes ee that it conbdn't ha ey e et i
@ to the influences of the lﬂ i
pharsuing. The Scimeist 13:31. Bost swemen
sy be 4 rich source of

blopharm scouticals

Sagar, Ambu, et al. lanuary 2000 The & Pat Wright
the commoners: Rlotechnology an

pablics, Nuture Biotechnology 18:2,

haology affects politics and

mice model humans? The Sciensist 12:1
Many patient support groups for inherited
discanes sponsor development of transgeni

economics, and vice versa.

Scholeke, A, E. et ol December 19, 199,
Human Gctor [X transgenk sheep

or knockout/knocki mice orresponding
w0 the wadition.

A bitter hattle

over insnlin gene
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Mrodudion

Very few events in human history can be
said, in retrospect, to divide time. September
11, 2001, is one such date.

.1 was revising this edition on that
bright and clear Tuesday morning, looking
forward to penning an upbeat preface cele-
ating the human genome annotation pro-
ding in various laboratories. It was not to
Now as [ write this, the largest such lab is
tead applying the high-throughput DNA
sequencing that it used to sequence the hu-
man genome to analyzing thousands of bits
of teeth and bones that arrive daily in evi-
dence bags. Somber lab workers are extract-
ing the mitochondrial DNA that persists af-
ter the genetic material of softer tissues is
obliterated by fire and crushing pressure.
Earlier, closer to that date that divided time,
DNA fingerprinters at another biotech
company probed softer samples shipped
;a om the wreckage, along with cheekbrush
samples bearing DNA from relatives, and
bits of skin and hair left clinging to tooth-
brushes and hairbrushes and clothing on a
day that everyone thought would be like any
other. It was an astonishing and horrifying
contrast to the depiction of DNA finger-
printing in the first chapter of the fourth
edition of this book—tracing the ancestry
wine grapes.

Times have changed.

With DNA sequencing subverted to a
purpose that no one could have predicted,
evising a textbook didn’t, at first, seem very
important anymore. But in the weeks that
followed September 11, as the belated
fecognition and response to bioterrorism

knowledge of basic biology among our
eaders, the importance of the average citi-
zen's understanding of what genes are and
what they do emerged. At the same time,
new questions arose. Should researchers

exposed a frighteningly pervasive lack of |

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 begin to care again about the
ancestry of wine grapes. Human Genetics:
Concepts and Applications, fifth edition will
guide the reader in understanding genetics
and genomics and applying it to daily life.
That has not changed.

What's New and Exciting
About This Edition

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
view opens many new research doors, and
introduces new ways of thinking about
ourselves. Completion of the human
genome draft sequence has catapulted hu-
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



to individual instruments to experiencing a
symphony created by an entire orchestra.

The fourth edition of Human Genetics:
Concepts and Applications introduced geno-
mics; in the fifth 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-
geon the reader with details, acronyms and
jargon, the approach to 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 view
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 order. The resulting binary fission of the
fourth edition’s chapter 7—Multifactorial
and Behavioral Traits—naturally yielded a
chapter on methods and basic concepts, and
another on specific interesting behaviors.

Chapter 7 in this fifth edition, Multi-
factorial ~Traits, retains the classical
adoption/twin/empiric risk approaches,
and introduces association studies, which
are critical in analyzing the traits and disor-
ders described in depth in chapter 8, The
Genetics of Behavior.

The topics for chapter 8 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 behavior, 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 wusers of 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 ease 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. Entirely new il-
lustrations include:

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

expression in the brain

10.18  One prion, multiple
conformations

10.19  Proteomics meets medicine

10.20  Exon shuffling expands gene number

10.21 ~ Genome economy occurs in
several ways

11.12 Myotonic dystrophies—novel

mutation mechanism
12.4 Subtelomeres
15.8 A human HOX mutation causes

synpolydactyly

15.11  Probing the molecules of extinct
organisms

16.19 M cells set up immunity in the

digestive tract

19.1,2,3 Three gene therapies

20.9 The global GM foods picture

224 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

A student reviewing for an impending exam
should be able to get the gist of a chapter in
10 minutes by examining the tables—if the
tables are appropriately chosen and pre-

sented, as they are in this book. Table 8.5, for
example, reviews every behavioral trait or
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). Chapter 10,
Gene Action and Expression, a top candi-
date for “toughest chapter,” illustrates how
the tables tell the tale:

Table 10.1  How RNA and DNA Differ

Table 10.2  Major Types of RNA

Table 10.3  Deciphering RNA Codons
and the Amino Acids They
Specify

Table 10.4  The Genetic Code

Table 10.5  The Non-protein Encoding

Parts of the Genome

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

New “In Their Own Words”
and Bioethics Boxes

“In Their Own Words” essays are written by
individuals who experience inherited dis-
ease, as patients, family members, or re-
searchers. New 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)

* 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 immunologist and
octogenarian who discovered a new
source of antibodies that may protect
against HIV infection. (chapter 16)

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

Bioethics: 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-
ized “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-
brace 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 11)

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

+ Applications of DNA fingerprinting to
events of 9-11-01 (chapter 13)

+ New coverage of genetic basis of
resistance to AIDS drugs (chapter 14)

+ New section on genome distinctions
between humans and chimps
(chapter 15)
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+ 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
(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 more than just sell textbooks to
your students. We create and publish an
extensive array of print, video, and digital
supplements to support instruction on
your 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
McGraw-Hill representative to learn about
the availability of the supplements that ac-
company Human Genetics: Concepts and
Applications.

For the Student

Online Learning Center Get online
at www.mhhe.com/lewisgenetics5

Explore this dynamic site designed to
help you get ahead and stay 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 exercises. Icons in the text indi-
cate related topics on the CD.

Case Workbook in Human Genetics,
third edition by Ricki Lewis, ISBN 0-07-
246274-4 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 related to each chapter in the book,
the workbook provides practice for construct-
ing and interpreting pedigrees; applying
Mendel’s laws; reviewing the relationships of
DNA, 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 instructor.

For the Instructor

Online Learning Center Find com-
plete teaching materials online at
www.mhhe.com/lewisgenetics5 including:

A complete Instructor’s Manual, pre-
pared by Cran Lucas of Louisiana State
University, is available online. Download
the complete document or use it as a chap-
ter resource as you prepare lectures or ex-
ams. Features of the 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
presentations 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 a
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-



ing are provided for each chapter. Prepared
by Cran Lucas of Louisiana State University,
this resource covers the important concepts
in each chapter and provides a variety of
levels of testing. The file is available through
PageOut and is also available on a cross-
platform CD to adopters of the text.

Overhead Transparencies A set of
100 full-color transparencies showing key
illustrations from the text is available for
adopters. Additional images are available
for downloading from the text website.

Digital Content Manager New to
this edition is an instructor’s CD containing
a powerful visual package for preparing
your lectures in human genetics. On this
CD, you will find:

All Text Art in a format compatible with
presentation or word processing software

Powerpoint Presentations covering each
chapter of the text

New Active Art! Build images from simple
to complex to suit your lecture style.
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