Biotechnology Student Notes

Unit I:

Introduction to Biotechnology

Biotechnology is the use of living organisms to solve problems or make useful products. 

Biotechnology is used for: 

1. ______________________ 

2. _________________________

3. ___________________________

4. __________________________________________ 

Prior to Biotechnology, man domesticated plants and animals for 10,000 years: nitrogen fixing plants, bread, wine, cheese, yogurt, antibiotics from microbes, enzymes for cleaning clothes, control insect pests, sewage treatment, and vaccines. General categories of biotechnology include: monoclonal antibody technology (MCAb), Bioprocessing, Genetic Engineering, Medical Biotechnology, Designer Drugs, Gene Therapy, Cancer Treatments, Vaccines and Agricultural uses. 

I. Monoclonal Antibody technology (MCAb):
Monoclonal antibody technology: a sensitive diagnostic tool used to detect specific substances in blood or urine. The specificity of the reaction of a monoclonal antibody with a specific antigen enables the detection of a pregnancy or a cancer. Monoclonal antibodies are obtained from B lymphocytes, a type of white blood cell. White blood cells can be eosinophiles, basophil, neutrophils, monocytes or lymphocytes. These all fight infections. Lymphocytes can be either T Lymphocytes (T cells) or B Lymphocytes (B cells) which produce immune responses against foreign substances. B lymphocytes make Antibodies (Ab) and as such can be used as tools for detection, quantification and localization of disease and medical treatments. Scientific measurements based on MCAb are faster, more accurate and more sensitive due to the specificity of the antibody to the individual antigen. Some uses of MCAb are:

A. __________________________

B. __________________________

C. __________________________

D. __________________________

II. Bioprocessing:
The use of enzymes.

A. __________________________

B. __________________________

1. __________________________

2. _________________________________

C. __________________________

1. ​​​​​​​​​​​​​​​​​​​​​​​​​________________________________

2. ________________________________

3. ________________________________

4. ________________________________

5. ________________________________

6. ____________________________________

III. Genetic Engineering Technology
A. ______________________________________________________ 

B. ______________________________________________________ 

C. ______________________________________________________ 

D. ______________________________________________________ 

E. ______________________________________________________ 
F. ______________________________________________________

G. ______________________________________________________

H. ______________________________________________________
IV. Medical Biotechnology
A. ​​​​​​​​​​​​​​​​​​​​​​​_____________________________________________________. 

B. ______________________________________________________ 

1. __________________________________________________

2. ________________________________________________

3. ____________________________________________ 

C. Endogenous therapeutic agents: body's own therapeutic compounds, many proteins are good candidates for genetic engineering; the future will focus on the body's innate healing abilities.

1. _____________________________________________ 

2. _____________________________________________ 

3. _________________________________________________

4. _______________________________________________ 

D. Designer Drugs: ______________________________________

E. Replacement therapies for inadequate production from defective genes

1. ______________________________________ 

2. _________________________________________ 

3. _____________________________________________ 

F. Gene Therapy isolates and clones genes

1. _________________________________ 

2. ________________________________ 

3. __________________________________

4. _____________________________________ 

G. Cancer Therapies

1. _________________________________ 

2. ________________________________

3. __________________________________

H. Agricultural Biotechnology: GMO genetically manufactured organisms) 
1. _________________________________

2. ________________________________

3. ________________________________

4. ________________________________
I. Societal Issues: Bioethics need to be addressed 

1. _________________________________ 

2. ________________________________ 

3. ________________________________
4. ________________________________
5. ________________________________
6. ________________________________
