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Survey of Biotechnology

This course is designed to introduce students to areas and concepts involved in Biotechnology. Students
will learn to apply scientific methods of study and concepts through research and hands-on
experiments. This course will strengthen the students’ knowledge of science and give them a better
understanding of various biology, chemistry, and botany concepts. Students will attend field trips and
seminars that will reinforce the need for biotechnology in today's workforce. They will also explore the
ethics involved concerning biotechnology.

Biotechnology |

This is a course that will familiarize the student with common laboratory glassware, utensils, and
equipment. They will become skillful at using micropipettes, centrifuges, autoclaves, pH meters, and
microscopes. Laboratory safety and precision/accuracy with equipment will be emphasized. The course
will provide students with applicable knowledge of the scientific method, preparation and staining of
microscope slides, cell structure and identification, and preparation of chemical solutions. Aseptic
technique will be covered as well as preparation of culture media and specimen handling protocols. The
students will also be able to maintain a pure cell culture and test for microbial sensitivity. Isolation,
amplification, and characterization of DNA and proteins will be covered. Throughout the course,
advanced math skills will be used for scientific notation, significant figures, conversion factors,
percentages, and creating and integrating graphs for laboratory analysis and reporting.

Biotechnology II

This course is an advanced continuation of Biotechnology . It will provide the student with practice in in
vitro DNA synthesis reactions, programming and use of thermal cyclers for PCR reactions, utilization of
real time PCR, Southern and Western blotting techniques, protein extraction and analysis, ELISA
technology, and maintenance of animal cell lines. -

Advanced Biotechnology |

This is a course that is intended for students who have excelled in Biotechnology I and II. It will challenge
them to gain knowledge in upper-level biochemistry, microbiology, and lab techniques. Lab reports are
an integral part of this course, as well as bio-informatics. Students will be expected to do independent

research projects.
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Advanced Biotechnology il

This is a course that is intended for students who have excelled in Biotechnology | and il and have taken
Advanced Biotechnology I. This course encompasses upper-level biochemistry, microbiology, and lab
techniques. Lab reports are an integral part of this course, as well as bio-informatics. Students will be
expected to do independent research projects.

Biotechnology Capstone

This course is the culmination of all the knowledge gained and laboratory experience that the
CareerTech Biotechnology student has acquired throughout the program. This course could look
different depending on the area, school, or student. The student could be paired with a scientist as a
mentor in a biotechnology industry as a lab scientist intern. He/She would work in varied roles in order
to get a full picture and scope of what it takes to be employed in a biotechnology industry. The student
could have a pipeline project that wouid require them to bring all aspects of acquired knowledge and
skills to one final project. A final paper and review about the capstone experience is part of the course.
Hours vary per schedule but should total 120 hours.
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Biotechnology Academy
Standard

Survey of Biotechnology

A. Introduction to Biotechnology

1. Define biotechnology

2. List the steps in the Scientific Method

3. Prepare a laboratory report

4. Practice lab safety

3. Become familiar with terms associated with Biotechnology
6. Discuss the history of Biotechnology and its discoveries

7. Maintain a contaminant free experiment

B. Genetics

1. Become familiar with terms used in the study of genetics

2. Discuss the difference between Meiosis and Mitosis

3. Discuss genetic engineering and its uses

4. Make a model DNA molecule

5. Extract DNA from cells

6. Determine phenotype and genotype using the Punnet Square

C. Impacts of Biotechnology

1. Discuss the pros and cons related to the use of Biotechnology

2. Identify the impacts of Biotechnology through its results

3. Write a position paper directed toward an ethical issue within Biotechnology

4. Identify regulatory agencies involved in Biotechnology

5. Discuss career opportunities within Biotechnology

6. Determine the environmental impact of Biotechnology by experimenting with salt and plant
growth

7. Hypothesize on the future role of Biotechnology

D. Biotechnology and Plants

1. Become familiar with terms used in plant Biotechnology

2. Discuss the uses of Biotechnology in plants

3. Discuss the impact of plant Biotechnology on agriculture and the economy
4. Perform micro propagation

5. Perform plant tissue culture

E. Biotechnology and Animals
1. Become familiar with terms used in animal Biotechnology
2. Discuss the uses of Biotechnology in animals



3. Identify the applications of animal Biotechnology
4. Write an opinion statement and debate an issue pertaining to animal Biotechnology

F. Microbial Biotechnology

1. Become familiar with terms used in microbial Biotechnology
2. Identify microorganisms used in microbial Biotechnology

3. Discuss the benefits of microbial Biotechnology

4. Discuss fermentation and its importance
5. Study microbial Biotechnology through the construction of a biodegradation experiment

Industry Alignments
Biotechnology Industry Standards

Curriculum Resources
Clark & Russell, (2000), Molecular Biology Made Simple and Fun, Cache River Press.

Barnum, Susan R., (2007), Biotechnology: An Introduction, Brooks/Cole,

Daugherty, Ellyn, (2007), Biotechnology: Science for the New Millennium, Paradigm
Publishing,

Thieman and Palladino, (2004), Introduction to Biotechnology, Pearson Benjamin Cummings.
Micklos and Freyer, (2003), DNA Science: A First Course, Cold Spring Harbor Press.
Alcamo, (2001), DNA Technology: The Awesome Skill, Harcourt Academic Press.

Campbell and Reece, (2005), Biology: AP Edition, Pearson Benjamin Cummings.



Biotechnology I

A.

B.

C.

D.

E.

F.

G.

H.

Scientific Method

Laboratory Math

Scientific Notation

Significant Figures

Conversion Factors

Percentages

Creating & Integrating Graphs for Lab Analysis & Reporting

Laboratory Skills & Methods

I. Preparation & Staining of Slides

J. Cell Structure Identification

K.

L.

Preparation of Solutions

Aseptic Technique

M. Preparation of Culture Media

N.

0.

w B o

< Cc A

Specimen Handling Protocols
Maintain a Pure Cell Culture

Test for Microbial Sensitivity

. Laboratory Utensils & Equipment

. Precision and Accuracy with Equipment

Laboratory Safety

Basic Biotech Knowledge

. Isolation of DNA & Proteins

. Amplification of DNA & Proteins



W. Characterization of DNA & Proteins

Industry Alignments
Biotechnology Industry Standards

Curriculum Resources
Clark & Russell, (2000), Molecular Biology Made Simple and Fun, Cache River Press.

Barnum, Susan R., (2007), Biotechnology: An Introduction, Brooks/Cole.

Daugherty, Ellyn, (2007), Biotechnology: Science for the New Millennium, Paradigm
Publishing.

Thieman and Palladino, (2004), Introduction to Biotechnology, Pearson Benjamin Cummings.
Micklos and Freyer, (2003), DNA Science: A First Course, Cold Spring Harbor Press.
Alcamo, (2001), DNA Technology: The Awesome Skill, Harcourt Academic Press.

Campbell and Reece, (2005), Biology: AP Edition, Pearson Benjamin Cummings.



Biotechnology 11

A. In vitro DNA Synthesis Reactions

B. Programming & Use of Thermal Cyclers for PCR reactions
C. Utilization of real time PCR

D. Southern & Western Blotting Techniques

E. Protein Extraction & Analysis

F. ELISA technology

G. Maintenance of animal cell lines

H. Advanced Bio-Informatics

L. Diagnostic Biotechnology: Forensics, RFLP DNA fingerprinting, disease diagnosis
J. Biofuels

K. Bioremediation

L. Pharmaceutical Production

M. Gene Therapy

N. Human Genome Project

Industry Alignments
Biotechnology Industry Standards

Curriculum Resources
Clark & Russell, (2000), Molecular Biology Made Simple and Fun, Cache River Press.

Barnum, Susan R., (2007), Biotechnology: An Introduction, Brooks/Cole.

Daugherty, Ellyn, (2007), Biotechnology: Science for the New Millennium, Paradigm
Publishing,

Thieman and Palladino, (2004), Introduction to Biotechnology, Pearson Benjamin Cummings.
Micklos and Freyer, (2003), DNA Science: A First Course, Cold Spring Harbor Press.

Alcamo, (2001), DNA Technology: The Awesome Skill, Harcourt Academic Press.



Campbell and Reece, (2005), Biology: AP Edition, Pearson Benjamin Cummings.



Advanced Biotechnology I

A. RNAi

B. Animal cell cultures-mammalian, insect

C. Advanced Potein expression systems

D. Microarray screening and analysis

E. gDNA and cDNA gene library production and screening

F. Advanced nucleic acid techniques-design PCR primers, probe labeling
G. Bio-Informatics

H. Independent Research Projects

Industry Alignments
Biotechnology Industry Standards

Curriculum Resources
Clark & Russell, (2000), Molecular Biology Made Simple and Fun, Cache River Press.

Barnum, Susan R., (2007), Biotechnology: An Introduction, Brooks/Cole.

Daugherty, Ellyn, (2007), Biotechnology: Science for the New Millennium, Paradigm
Publishing,

Thieman and Palladino, (2004), Introduction to Biotechnology, Pearson Benjamin Cummings.
Micklos and Freyer, (2003), DNA Science: A First Course, Cold Spring Harbor Press.
Alcamo, (2001), DNA Technology: The Awesome Skill, Harcourt Academic Press.

Campbell and Reece, (2005), Biology: AP Edition, Pearson Benjamin Cummings.



Advanced Biotechnology I1

A. gDNA and cDNA gene library production and screening

B. Advanced nucleic acid techniques-design PCR primers, probe labelling
C. Bio-Informatics

D. Independent Research Projects

Industry Alignments
Biotechnology Industry Standards

Curriculum Resources
Clark & Russell, (2000), Molecular Biology Made Simple and Fun, Cache River Press.

Barnum, Susan R., (2007), Biotechnology: An Introduction, Brooks/Cole.

Daugherty, Ellyn, (2007), Biotechnology: Science for the New Millennium, Paradigm
Publishing.

Thieman and Palladino, (2004), Introduction to Biotechnology, Pearson Benjamin Cummings.
Micklos and Freyer, (2003), DNA Science: A First Course, Cold Spring Harbor Press.
Alcamo, (2001), DNA Technology: The Awesome Skill, Harcourt Academic Press.

Campbell and Reece, (2005), Biology: AP Edition, Pearson Benjamin Cummings.



Biotechnology Capstone

A. Biotechnology skills acquired in prerequisite courses

B. Soft skills necessary for employment

C. Content knowledge acquired in Biotechnology L II, and Advanced Biotechnology
D. Accountability Measures, Assessments, or Evaluation Procedures

Industry Alignments

Biotechnology Industry Standards

Curriculum Resources
Clark & Russell, (2000), Molecular Biology Made Simple and Fun, Cache River Press.

Barnum, Susan R., (2007), Biotechnology: An Introduction, Brooks/Cole.

Daugherty, Ellyn, (2007), Biotechnology: Science for the New Millennium, Paradigm
Publishing.

Thieman and Palladino, (2004), Introduction to Biotechnology, Pearson Benjamin Cummings.
Micklos and Freyer, (2003), DNA Science: A First Course, Cold Spring Harbor Press.
Alcamo, (2001), DNA Technology: The Awesome Skill, Harcourt Academic Press.

Campbell and Reece, (2005), Biology: AP Edition, Pearson Benjamin Cummings.
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