INTRODUCTION TO BIOTECHNOLOGY 
COURSE OUTLINE
LABS SUPPORTED BY 





CENTER
MODULE 1 – BASIC SKILLS


A. What is Biotechnology
Making solutions

1. History of biotechnology
Dilutions

2. 
Overview of modern biotechnology


B. Math Skills



1. exponents


2. scientific notation


3. decimal computation


4. decimal conversions


5. dimensional analysis

C. Making solutions


1. molarity


2. dilutions

MODULE 2 – BASIC DNA

A. Job of DNA
(DNA extraction and microscope skills)
B. DNA molecule


1. History of discovery


2. Chromosomes


3. Genes


4. Nucleotides


5. Bases


6. Chemistry

C. Replication

D. Transcription

E. Translation


Mutation

F, Gene Expression


1. Prokaryotes



a. Operons


2. Eukaryotes

MODULE 3 – DNA TECHNOLOGY

A. Restriction enzymes

Transformation of bacteria

B. Recombinant DNA

Restriction analysis of lambda DNA
1. Plasmids

(DNA Sequencing)


2. Ethics 


C. Vectors





D. DNA libraries


1. cDNA


2. Denaturing DNA

E. Gel electrophoresis


1. Components

F. DNA sequencing


2, Human Genome project

MODULE 4 – DNA ANALYSIS

A. Methods of Analysis

DNA fingerprinting


1. DNA probes

Human VNTR Polymorphism


2. PCR





3. Signal Amplification


4. DNA Chip


5. RFLP(DNA fingerprinting)

B. Diagnosing Infectious Disease


1. HIV, Tuberculosis, etc.

C. Identifying genetic disease


1. Cystic fibrosis, Huntington’s disease, etc.


2. Ethics of genetic testing

D. Forensics

MODULE 5 – PROTEINS

A. Structure and Function

Enyme action


1. Amino acids

Pigment column separation 


2. Primary, secondary, tertiary, quaternary 
(Amylase electrophoresis analysis)



structure




3. Denaturing 


B. Enzymes

C. Separation and Analysis


1. Gel electrophoresis


2. Column Chromatography

MODULE 6 – MICROBES AND THE ENVIRONMENT

A. Environmental biotechnology 

Selecting soil organisms


1. Bioremediation

Oil-eating bacteria


2. Human chemical effects on the environment
(Allium plant bioremediation)

B. Gaia concept

(Starch degradation)

C. Biogeochemical cycles



D. Soil microbiology

E. The waste stream


1. Breakdown of wastes


2. Waste disposal


3. Hazardous wastes

F. Pollution cleanup

G. Monitoring environmental health

H. Microorganisms and mining

I.  Ethics of releasing microorganisms into the environment

MODULE 7 – BIOTECH AND THE BODY

A. Pharmaceutical products of biotechnology
Immunoassay


1. Human replacement proteins

ELISA test



Insulin, Human growth hormone, etc


2. Immune Therapy



a. TPA



b. Interferon



c. Antisense molecules



d. Monoclonal antibodies



e. DNA Vaccines

B. Gene therapy

C. Human Genome project outcomes

MODULE 8 – AGRICULTURAL BIOTECHNOLOGY

A. DNA Insertion methods

Plant tissue culture

B. Enhancing Resistance in plants

C. Bioengineered food

D. Bioengineered animals

E. Transgenic animals


1. DNA in mammalian cells


2. Custom-made animals

F. Clones

G. Ethics

MODULE 9 – THE BUSINESS OF BIOTECH

A.  Careers in biotechnology

Cases in Industry Practice in 

B.  From discovery to marketing


Biotechnology 

C.  Company structure 
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