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Preface for the Second Edition

Before I began work on the first edition of this text, I
drew up a number of basic guidelines regarding the
type of book I planned to write.

I wanted a text suited for a course that ran either a
single semester or 1-2 quarters that would be
taken in the sophomore or junior year. I set out to
draft a text of about 800 pages that would not
overwhelm or discourage students at this level.

I wanted a text that elaborated on fundamental
concepts, such as the relationship between molec-
ular structure and function, the dynamic character
of cellular organelles, the use of chemical energy in
running cellular activities and ensuring accurate
macromolecular biosynthesis, unity and diversity
at the macromolecular and cellular levels, and the
mechanisms that regulate cellular activities.

I wanted a text that was grounded in the experi-
mental approach. Cell and molecular biology is an
experimental science and, like most instructors, I
believe students should gain some knowledge of
how we know what we know. With this in mind, I
decided to approach the experimental nature of
the subject in two ways. As I wrote each chapter, I
included enough experimental evidence to justify
many of the conclusions that were being made.
Along the way, I described the salient features of
key experimental techniques and referred the
reader to a more detailed discussion in the last
chapter on methodologies. Chapters 8 and 9, for
example, contain introductory sections on tech-
niques that have proven most important in the
analysis of cytomembranes and the cytoskeleton,
respectively. I included brief discussions of se-
lected experiments in the body of the chapters to
reinforce the experimental basis of our knowledge.

For students and instructors that wanted to ex-
plore the experimental approach in greater depth,
I included the Experimental Pathways, at the end
of each chapter. Each of these narratives describes
some of the key experimental findings that have
led to our current understanding of a particular
subject that is relevant to the chapter at hand. Be-
cause the scope of the narrative is limited, the de-
sign of the experiments can be considered in some
detail. The figures and tables provided in these
sections are often those that appeared in the origi-
nal research article, which provides the reader an
opportunity to examine original data and to real-

ize that its analysis is not beyond their means. The
Experimental Pathways also illustrate the stepwise
nature of scientific discovery, showing how the re-
sult of one study raises questions that provide the
basis for subsequent studies.

e I wanted a text that was interesting and readable.
To make the text more relevant to undergraduate
readers, particularly premedical students, I in-
cluded The Human Perspective. These sections il-
lustrate that virtually all human disorders can be
traced to disruption of activities at the cellular and
molecular level. Furthermore, they reveal the im-
portance of basic research as the pathway to under-
standing and eventually treating most disorders. In
Chapter 11, for example, The Human Perspective
describes how ribozymes may prove to be an im-
portant new tool in the treatment of cancer and vi-
ral diseases, including AIDS. In this same chapter,
the reader will learn how ribozymes were first dis-
covered in studies on the processing of ribosomal
RNA in a protozoan. It becomes evident that one
can never predict the practical importance of basic
research in cell and molecular biology.

* [ wanted a high-quality illustration program that
helped students visualize complex cellular and
molecular processes. To meet this goal, many of
the illustrations have been “stepped-out” so that
information can be more easily broken down into
manageable parts. Events occurring at each step
are described in the figure legend and/or in the
corresponding text. I also sought to include a large
number of micrographs to enable students to see
actual representations of most subjects being dis-
cussed. Included among the photographs are
many fluorescence micrographs that illustrate ei-
ther the dynamic properties of cells or provide a
means to localize a specific protein or nucleic acid
sequence. Wherever possible, I have tried to pair
line-art drawings with micrographs to help stu-
dents compare idealized and actual versions of a
structure.

I have been gratified by the mail I have received
from teachers and students containing both praise and
criticism of the first edition. These communications,
together with the numerous fine reviews of the cur-
rent manuscript, have guided the preparation of the
second edition. The most important changes in the
second edition can be delineated as follows.
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¢ Many cell and molecular biology courses include
some coverage of immunology. To accommodate
these instructors, a chapter on immune responses
has been added.

e Several of the Experimental Pathways were con-
sidered by many as too lengthy and complex. In
response, I have shortened and simplified these
sections of the text. New Experimental Pathways
on the evolution of eukaryotic cells and on protein
chaperones have replaced those of Chapters 1 and
2 of the first edition. Experimental Pathways have
been updated where appropriate.

* Instructors reported that their students responded
very positively to The Human Perspective. I have
included additional Human Perspectives on mad
cow disease, mitochondrial and peroxisomal dis-
eases, muscular dystrophy, trinucleotide expan-
sion diseases, and antisense oligonucleotides.

e The illustration program received high marks and
I have continued with the same approach in the
second edition. Now that line-art illustrations are
drawn by computer and stored electronically, they
are much easier to render and modify than in ear-
lier days. Every single illustration in the first edi-
tion has been scrutinized and many of those that
were reused in the second edition have been modi-
fied to some extent. In addition, many of the draw-
ings from the first edition have been deleted to
make room for approximately 130 new pieces. In-
structors have responded positively to the use of
“stepped-out” illustrations, and many of the new
illustrations also follow this model. Instructors
also like figures that juxtapose line art and micro-
graphs, and this style of illustration has been ex-
panded in the second edition. Altogether, the sec-
ond edition contains approximately 95 new
micrographs and computer-derived images. In ad-
dition, labels have been added to many of the mi-
crographs picked up from the first edition.

* Most chapters now contain an overview figure,
i.e., a drawing designed to provide students with
the “big picture” before they read about the topic
in depth. Examples of new overview drawings can
be found in Figures 2.11, 7.1, 9.1, 10.1, and 17.2. Ex-
amples of overview drawings that have been
picked up from the first edition include Figures
19,4.2,55,64,82,11.3,12.29,14.1, and 15.1.

* The writing style of the first edition was generally
well received, but a number of reviewers called at-
tention to the inclusion of superfluous words and
phrases that produced unnecessarily complex or
ambiguous sentences. With the help of a couple of
key reviewers, I have made a concerted effort to
simplify sentences and reduce verbiage.

* The body of information in cell and molecular bi-
ology is continually changing, which provides
much of the excitement we all feel about our se-
lected field. Even though only three years have
passed since the publication of the first edition,
nearly every discussion in the text has been modi-
fied to a greater or lesser degree. This has been
done without allowing the chapters to increase in
length. The content of the text has been updated
through the first few months of 1998.

SUPPLEMENTS

Problems Book and Study Guide, by Nancy Pruitt,
Colgate University (0-471-29852-2) This Study Guide
is designed to help students focus on concepts by pro-
viding learning objectives, a list of key terms and
phrases, and a brief outline for each chapter. Extensive
review questions and analytical problems (with
stepped-out solutions) are also included. In addition,
students are asked to answer questions about a key
figure from each chapter of the text.

Cellview Student CD, developed by Donald Keefer,
Loyola College (0-471-32617-8) Interactive CD which
provides stepped-out animations of fundamental con-
cepts and links to relevant Study Guide material.

Instructor’s Manual, by Joel Piperberg, Millersville
University (available on CD-ROM) Includes lecture
outlines, key learning objectives, lecture hints, and a
comprehensive selection of sample test questions.

CD Resource Manager (0-471-32322-5) Includes In-
structor’s Manual and key images from the text for use
in lecture presentations. This Resource Manager now
includes micrographs and illustrations that can be ex-
ported to PowerPoint.

Transparencies (0-471-32463-9) Full-color acetates of
key illustrations are included. The images have been
enlarged and fonts bolded for better projection.

Take Note! (0-471-33031-0) A spiral bound notebook
which contains noteworthy figures from the text, al-
lowing students to take notes directly on the page dur-
ing class or lecture.

Web Site (www.wiley.com/college/karp) Links the
chapters of the text to the resources of the world wide
web.

Laboratory Investigations in Cell and Molecular Bi-
ology, by Allyn Bregmen, SUNY New Paltz (0-471-
51155) Contains 21 investigations of major topics in
cell and molecular biology.



To the Student

At the time I began college, biology would have been
at the bottom of a list of potential majors. I enrolled in
a physical anthropology course to fulfill the life sci-
ence requirement by the easiest possible route. During
that course, I learned for the first time about chromo-
somes, mitosis, and genetic recombination, and I be-
came fascinated by the intricate activities that could
take place in such a small volume of cellular space.
The next semester, I took Introductory Biology and be-
gan to seriously consider becoming a cell biologist. I
am burdening you with this personal trivia so you will
understand why I wrote this book and to warn you of
possible repercussions.

Even though many years have passed, I still find
cell biology the most fascinating subject to explore,
and [ still love spending the day reading about the lat-
est findings by colleagues in the field. Thus, for me,
writing a text in cell biology provides a reason and an
opportunity to keep abreast with what is going on
throughout the field. My primary goal in writing this
text is to help generate an appreciation in students for
the activities in which the giant molecules and minus-
cule structures that inhabit the cellular world of life
are engaged. Another goal is to provide the reader
with an insight into the types of questions that cell and
molecular biologists ask and the experimental ap-
proaches they use to seek answers. As you read the
text, think like a researcher; consider the evidence that
is presented, think of alternate explanations, plan ex-
periments that could lead to new hypotheses.

You might begin this approach by looking at one
of the many electron micrographs that fill the pages of
this text. To take this photograph, you would be sit-
ting in a small, pitch-black room in front of a large
metallic instrument whose column rises several me-
ters above your head. You are looking through a pair
of binoculars at a vivid, bright green screen. The parts
of the cell you are examining appear dark and color-
less against the bright green background. They are
dark because they've been stained with heavy metal
atoms that deflect a fraction of the electrons within a
beam that is being focused on the viewing screen by
large electromagnetic lenses in the wall of the column.
The electrons that strike the screen are accelerated
through the evacuated space of the column by a force
of tens of thousands of volts. One of your hands may
be gripping a knob that controls the magnifying
power of the lenses. A simple turn of this knob can
switch the image in front of your eyes from that of a

whole field of cells to a tiny part of a cell, such as a few
ribosomes or a small portion of a single membrane. By
turning other knobs, you can watch different parts of
the specimen glide across the screen, giving you the
sensation that you're driving around inside a cell.
Once you have found a structure of interest, you can
turn a handle that lifts the screen out of view, allowing
the electron beam to strike a piece of film and produce
a photographic image of the specimen.

Since the study of cell function generally requires
the use of considerable instrumentation, the investi-
gator is physically removed from the subject being
studied. To a large degree, cells are like tiny black
boxes. We have developed many ways to probe the
boxes, but we are always groping in an area that can-
not be fully illuminated. A discovery is made or a
new technique is developed and a new thin beam of
light penetrates the box. With further work, our un-
derstanding of the structure or process is broadened,
but we are always left with additional questions. We
generate more complete and sophisticated construc-
tions, but we can never be sure how closely our views
approach reality. In this regard, the study of cell and
molecular biology can be compared to the study of an
elephant as conducted by six blind men in an old In-
dian fable. The six travel to a nearby palace to learn
about the nature of elephants. When they arrive, each
approaches the elephant and begins to touch it. The
first blind man touches the side of the elephant and
concludes that an elephant is smooth like a wall. The
second touches the trunk and decides that an ele-
phant is round like a snake. The other members of the
group touch the tusk, leg, ear, and tail of the elephant,
and each forms his impression of the animal based on
his own limited experiences. Cell biologists are lim-
ited in a similar manner to what they can learn by us-
ing a particular technique or experimental approach.
Although each new piece of information adds to the
preexisting body of knowledge to provide a better
concept of the activity being studied, the total picture
remains uncertain.

Before closing these introductory comments, let
me take the liberty of offering the reader some advice:
Don’t accept everything you read as being true. There
are several reasons for urging such skepticism. Un-
doubtedly, there are errors in this text that reflect the
author’s ignorance or misinterpretation of some as-
pect of the scientific literature. But, more importantly,
we should consider the nature of biological research.



X To the Student

Biology is an empirical science; nothing is ever proved.
We compile data concerning a particular cell or-
ganelle, metabolic reaction, intracellular movement,
etc., and draw some type of conclusion. Even if there
is a consensus of agreement concerning the “facts” re-
garding a particular phenomenon, there are often sev-
eral possible interpretations of the data. Hypotheses
are put forth and generally stimulate further research,

thereby leading to a reevaluation of the original pro-
posal. A theory is constructed in terms of the concepts
and prevailing perspectives of the time. As new tech-
niques and information become available, new in-
sights are made. Most hypotheses that remain valid
undergo a sort of evolution and, when presented in
the text, should not be considered wholly correct or in-
correct. Remain skeptical.
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