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New edition
Biotechnology: A Laboratory Skills Course,
second edition, by J. Kirk Brown
integrates concepts and hands-on laboratory activities
together with real-world applications for your
biotechnology course.
Content Overview
Chapter 1 The Biotechnology Industry
Explore the biotechnology industry, its history, and how it is
regulated by government agencies, including the FDA, USDA,
and EPA. Students will learn about standard practices used in
industry to consistently manufacture quality biotechnology-related
products.
Chapter 2 Laboratory Skills
Learn the fundamentals of working in a laboratory, such as
maintaining a laboratory notebook, laboratory safety, using
equipment, performing calculations, and waste disposal.
Laboratory skills include DNA extraction, pipetting, calculating
dilutions, making solutions, titration, and writing SOPs.
Chapter 3 Microbiology and Cell Culture
Aseptic technique allows researchers to work with prokaryotic and
eukaryotic cell cultures for a wide array of research applications.
Laboratory skills include media preparation, culturing bacteria,
Gram staining, streaking plates, serial dilutions, and eukaryotic
cell staining.
Chapter 4 DNA Structure and Analysis
Understanding the tools used to manipulate DNA is key to
molecular biology. Students will learn the basics of DNA structure
along with manipulation techniques and tools, including restriction
enzymes, ligases, advanced cloning techniques, and CRISPR
technology. Laboratory skills include restriction enzyme digestion,
horizontal agarose gel electrophoresis, DNA fingerprinting, and
plasmid mapping.
Chapter 5 Bacterial Transformation and Plasmid Purification
Discover why molecular biologists use plasmids, how antibiotics
work, and how genes are regulated. Students will take their first
steps to becoming genetic engineers with laboratory skills
including transformation, plasmid purification, DNA quantitation,
and spectrophotometry.
Chapter 6 The Polymerase Chain Reaction
PCR is a cornerstone technology that revolutionized the field of
molecular biology. It has continued widespread applications in
agriculture, forensics, wildlife conservation, DNA sequencing, and
more. Students will perform PCR to identify suspect DNA, detect
genetically modified material in foods, determine human
relatedness, and barcode fish species.
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Chapter 7 Protein Structure and Analysis
The structure of a protein provides vital clues about its function.
Students will learn about protein translation, protein production,
and the role of proteins in drug discovery. Laboratory skills include
chromatography, SDS-PAGE, protein quantitation, enzyme assays,
and protein sequence bioinformatics.
Chapter 8 Immunological Applications
Immunoassays are powerful techniques used in research and
clinical labs to determine the presence of a target. Clinically,
ELISAs and western blots help determine diagnoses, such as
pregnancy or HIV. Laboratory skills include using antibodies,
ELISAs, and western blots.
Chapter 9 Research Projects
The skills learned in chapters 1–8 culminate in independent
research projects for the whole class or for individual students.
Students will integrate their experiences to formulate a hypothesis,
design experiments, troubleshoot, conduct research, analyze data
and develop conclusions. More than 100 research project ideas
are included.
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About the Author
J. Kirk Brown is the Director of STEM Programs at the San Joaquin County Office of
Education, in Stockton, CA. He is a National Board–certified teacher and the former
Science Department Chair at Tracy High School, in Tracy, CA, where he taught for 25 years.
As an adjunct associate professor at San Joaquin Delta College, in Stockton, CA, he
taught courses in Core Biology and Fundamentals of Biotechnology, and was the lead
instructor at the Edward Teller Education Center at the Lawrence Livermore National
Laboratory (LLNL), in Livermore, CA. Currently he leads a team of professionals that
conducts teacher professional learning programs and develops STEM-related
opportunities for students in central California.
Kirk has inspired generations of students and has seen
his students become leaders in their fields. Many of Kirk’s
former students have attended high-profile universities, received
science, technology, engineering, and math (STEM) degrees at
all levels, become science teachers, and pursued a wide range
of careers. Many have been selected for prestigious honors
themselves. As a lifelong mentor, Kirk maintains connections
with his former students, building bridges among current and
past students.

Now Aligned with BACE
The Biotechnician Assistant Credentialing Exam
(BACE) allows students to demonstrate
mastery of knowledge and skill sets that are
valued by the biotechnology industry and
enable growth opportunities for students in
higher education.
As the demand for workforce credentialing
opportunities grows, a comprehensive textbook
that combines theory with relevant, hands-on
activities reflective of both the academic and
industrial workplaces is essential.

Student Textbook: A Complete Biotechnology Experience
Background sections for each
chapter include biological theory
behind the techniques and
descriptions of the techniques
themselves.
Essay questions follow the
background section for each
chapter and act as starting points
for independent literature research
beyond the textbook.

Chapter overview
gives a road map of
subject matter covered
in each chapter.

Activities implement the
techniques described in the
background information. Early
activities focus on building
basic skills, while later
activities use those basic
skills as a foundation for
more advanced techniques.

Research questions and
objectives outline the
experiments.

Four types of vignettes show how
biotechnology concepts covered in the
chapter play a role in our daily lives. Vignette
topics include bioethics, careers, spotlights
on key skills, and real-life case studies.

Laboratory skills are
acquired by performing the
activity. The requirements
to claim proficiency in
those skills are described
in the Laboratory Skills
Assessment Rubric.

Graphics illustrate
the hands-on
activities to help
students learn
techniques.

Prelab focus questions
ensure students’ understanding
of the activity, and postlab
focus questions help students
analyze their results and
generate conclusions.

Step-by-step
protocols lead
students through
procedures and
provide guidance
on results analysis.

Assessment rubrics help
students understand what is
expected of them and how to
complete tasks with proficiency.

Teacher Supplement: Step-by-step activity preparation
The teacher supplement is a full-size
bound book with more than 200 pages
to help you prepare and teach the
activities in the student textbook.
● Activity summaries
● Laboratory preparation steps
● Tips
● Safety
● Anticipated results
● Answers to pre- and postlab
questions
● Assessment ideas

Student-centered inquiry
approach guidelines help
you get students to ask their
own questions during activities.

Activity timelines and stopping
points help you plan activities.

Instructional Videos
and Presentations:
Free online resources
support implementation

Inventory
lists are
available for
every activity.

Supplementary technique videos and PowerPoint files
provide extra classroom guidance and assist with instruction.

Example activity protocol page from student textbook

Example background page from student textbook

New in the Second Edition
Biotechnology: A Laboratory Skills Course, second edition,
by J. Kirk Brown integrates concepts and hands-on laboratory
activities together with real-world applications for your
biotechnology course.
● Updated science content, including 10 new advanced topics and a new
DNA barcoding activity — plus more background on industrial biotechnology
practices and drug development
● New teacher supports to infuse more student-directed inquiry into laboratory
activities
● Over 30 new and updated vignettes spanning careers in biotech, bioethical
issues, and biotechnology in the real world
● Now aligned to the Biotechnology Assistant Credentialing Exam from Biotility
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