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Preface

Connecting the Dots

In this first edition of Molecular Biotechnology, history
and science are interwoven into a narrative yet techni-
cal account of humanity taking control of its destiny.
This may seem like an overzealous or romantic descrip-
tion for a science textbook. Nonetheless my primary
goal in writing these pages was to bring color into
an otherwise black-and-white subject. Biotechnology
exists at the intersection of scientific research and the
business of profit. It can be taught strictly as an arsenal
of laboratory techniques and smattering of government
regulations. Many existing publications follow this
precept. Yet in the educational environment of today,
relevance and meaning hold the attention of learn-
ers to a much higher degree than facts alone. To that
end, Molecular Biotechnology places a strong emphasis
on cultural and personal aspects, such as bioethical
issues and the diverse career paths in this expanding
field. It seeks to connect the dots in exploring the past,
describing the present, and considering the future of
biotechnology.

As early as the introduction of agriculture, human-
ity has sought to control its fate by controlling nature.
Biotechnology is an extension of this. After millennia of
plant breeding and animal husbandry, this past century
has experienced an unprecedented acceleration of sci-
entific knowledge, edging out even the Age of Enlight-
enment. Discovery of the genetic material, DNA, its
structure and transmission have led to the Modern
Synthesis of scientific understanding. With the Modern
Synthesis, the molecular details of evolution and genet-
ics were elucidated. While Charles Darwin conceived
the steps of natural selection leading to adaptation,
he could not begin to explain exactly how organisms
changed over time or how traits were passed through
generations. Biotechnology has answered these ques-
tions. The Chromosomal Theory of Inheritance and
the Genetic Code laid the foundation in this regard.
From there, we have gone from describing molecular
events to orchestrating them. Instead of selecting traits
to develop plant varieties and breed animals, we can
select genes. Furthermore, the advances taking place

concurrently in computer science and information
technology have allowed biotechnologists to store and
process enormous amounts of genetic data. Without
that ability, we would not be where we are today. What
a serendipitous series of events!

We live in a time when the average person is likely
to be more influenced and affected by science than
ever before. In particular, most of us have daily con-
tact with biotechnology in one form or another. At
minimum, the food we eat and the medicine we take
are unmistakenly the results of biotechnology. Along
with this, the concept of scientific literacy is creep-
ing into our collective mindset. Ironically, it is also a
time when well-established and almost universally
recognized theories are subject to harsh criticism by
the scientifically illiterate. As an educator, combat-
ting this paradox is of utmost importance. Among the
maligned theories, evolution and climate change are
at the forefront. Reading headlines and hearing voice
clips in mainstream media would suggest these heavily
supported paradigms of science are merely unfounded
suggestions cherry-picked from a whole realm of pos-
sibilities. Perhaps this is not new at all, considering the
words of Darwin in The Descent of Man:

Ignorance more frequently begets confidence
than does knowledge: it is those who know little,
not those who know much, who so positively
assert that this or that problem will never be
solved by science.

To become scientifically literate, one must join the
ranks of those who know much. By knowing much, one
becomes an informed citizen, a discerning consumer,
and an enfranchised member of society. That is the
inspiration for Molecular Biotechnology.

It would be an act of hubris to suggest this or that
problem will always be solved by science. But the possi-
bilities before us are truly mind-boggling. We are at the
precipice of personalized medicine based on genetic
make-up. We are seeking to protect and expand the
world’s food supply through genetic engineering and
cloning. We are improving products and processes by
making them faster, cheaper, and of better quality. We

ix

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.



are cleaning up pollution and preserving endangered
species. We are exonerating wrongly accused felons
through DNA fingerprinting. We are determining how
genes and other molecules interact to create the diver-
sity of life on this planet. We are even unraveling the
mysteries of our own past by delving deeper into the
evolution of Homo sapiens.

In using this textbook, be mindful of its spirit and
intent: connecting the dots. Historical narrative, bio-
ethical discussion, and career preparation are the main
focus. Technical information is offered as contextual
detail. The laboratory methods utilized in biotech-
nology must be learned by any learner entering this
profession, but this is not a lab manual. Foundational

The Student Experience

Learning Objectives: The
learning objectives identify the
knowledge and competen-
cies that a student needs to
master through reading and
comprehension of the chap-
ter material. To use the objec-
tives effectively, they should
be reviewed before and after
reading the chapters. This
review will help students focus
on the major knowledge points
in each chapter and facilitate
answering the questions and
completing the activities at the
end of each chapter.

X Preface

knowledge in the areas of chemistry, genetics, and
molecular biology is undeniably beneficial. For those
lacking that knowledge or those in need of a refresher,
the appendices provide summaries of the most basic
and most necessary information. The technical aspects
of biotechnology are also heavily presented in graph-
ics and images with the intention of simplifying con-
cepts. This subject can be complex, challenging, and
even overwhelming. This textbook was purposefully
designed to be none of these things. Instead, the aim
was to create a textbook covering a relatively advanced
subject in a familial tone and with an approachable
presentation. I hope you will agree.
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Companion Website: Online
resources, including practice
quizzes, weblinks, and an inter-
active glossary with flashcards,
/ are available to help students
study.
Lab Exercises: The Student
Lab Exercises contain a lab
activity for each chapter. These
labs can be used as an applied
study tool, assigned as a class-
room activity, or as an indi-
vidual homework assignment.
The Student Lab Exercises are
an excellent way for students
to apply knowledge and gain
practical lab skills.

Animations: Engaging animations
bring fascinating molecular biology
phenomena to life! Each interactive
animation guides students through
molecular processes and gauges
student’s understanding with exer-
cises and assessment questions.

Preface xiii
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Teaching Tools

Jones & Bartlett Learning offers an array
of resources to save instructors valuable
time in preparation and instruction of
this course. Additional information and
review copies of any of the following
items are available through your Jones
& Bartlett Learning Account Special-
ist or by going to go.jblearning.com
/MolecularBiotechnology.

Lecture Outlines in PowerPoint
format: This presentation package
provides lecture notes and images
from the text for each chapter of
Molecular Biotechnology. Instructors
with the Microsoft PowerPoint
software can customize the out-
lines, art, and order of presentation
to suit their course needs.

Sample Syllabus: This text file
is provided to offer instructors a
sample course outline. Instructors
can customize the syllabus to tailor
their course needs and schedule.

xiv Preface

Test Bank: This text file pro-
vides instructors with hundreds of

exam questions and their answers
for each chapter of Molecular
Biotechnology.
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