INTRODUCTION TO BIOTECHNOLOGY 

COURSE OUTLINE
LABS/Projects






Unit 1 – BASIC DNA


LABS/PROJECTS
A. DNA



DNA modeling


1.  Function

Protein Synthesis Labs

2.  Structure

Protein Synthesis (Insulin)– Cow vs Human


a.  nucleotides 

Enzyme Action


b.  complementary base pairing

Pigment Column Separation Simulation


c.  double helix

Electrophoresis 


d.  chromosomes

B.  DNA Replication

C. RNA and Protein Synthesis




1. Structure and Types of RNA 



a. Structure



b. mRNA



c. tRNA



d. rRNA 

2. Transcription




3.  Translation

D.  Mutations


1.  Gene Mutations



a. point mutation



b.  frameshift mutation


2.  Chromosomal mutations


3.  Significance of mutations



a. polyploidy



b. genetic disorders

E.  PROTEINS






1.  Structure and Function







a.   Amino acids







b.  Primary, secondary, tertiary, quaternary structure




2. Denaturing 



3. Enzymes


4. Separation and Analysis



a.  Gel electrophoresis



b. Column Chromatography




1.  Hox genes

F.  Gene Regulation


1.  Gene Regulation


a.  operons and operators



b.  repressor proteins


2.  Eukaryotic Gene Regulation


3.  Development and Differentiation



a. Differentiation

Unit 2:  Genetics




LABS/PROJECTS 
A.  Mendelian Genetics






Genetics Probability Lab
1. Genes and Dominance





Computer Simulation Genetics
2. Segregation







Independent Assortment Lab
3. Probability







Stages of Meiosis Lab and Project
4. Pedigrees







Gene Linkage Lab
5. Punnett Squares







6. Independent Assortment

7. Multiple Alleles

a. Incomplete Dominance

b. Codominance

c. multiple alleles

d. polygenetic Traits




8. Inherited Diseases

B.  Meiosis


1. Diploid vs Haploid


2.  Phases 


3. Gamete Formation

C.  Linkage and Gene Maps


1.  Gene Linkage


2.  Gene Maps

Unit 3 – GENETIC ENGINEERING




LABS/PROJECTS
A. Selective Breeding




Transformation of bacteria
a. Hybridization




Gel Electrophoresis 

b. Inbreeding




Restriction enzymes

c. Increasing variation – new bacteria and plants


DNA extraction

B. Tools of Genetic Engineering




DNA Sequencing

a. DNA Extraction
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b. Restriction Enzymes

c. Gel Electrophoresis (separating DNA)

d. Recombinant DNA

e. PCR

C. Cell Transformation

a.   Bacterial plasmids and vectors

b.   genetic markers

c.   Transforming Plant Cells vs Animal Cells

D. Applications of Genetic Engineering

a.  Transgenetic

i. Microorganisms, animals, plants 

b.  Cloning

Unit 4 – HUMAN GENOME




LABS/PROJECTS
A. Human Chromosomes




Karyotyping Lab
a. Karyotype






Humans Traits Simulation
b. Sex chromosomes





Identifying Genetic Disorders
c. Autosomes






DNA Fingerprinting












Forensics
B. Human Traits




PCR
a. Pedigree Charts





DNA Probes
b. Genes and Environment
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C. Human Genes






a. Blood Groups







b. Recessive Alleles






i. PKU







ii. Tay-Sachs






c. Dominant Alleles

i. Dwarfism

ii. Huntington’s Disease

d. Codominant Alleles

i. Sickel  Cell 

ii. Cystic Fibrosis

e. Sex-linked Genes

i. Colorblindness

ii. Hemophilia

iii. Duchenne Muscular Dystrophy

f. Chromosomal Disorders

i. Down Syndrome

ii. Sex Chromosome Disorders

1. Turners Syndrome

2. Klinefelters Syndrome

D. Human DNA Analysis

a. Testing for Alleles

i. DNA Fingerprinting

b. Human Genome Project 

c. Gene Therapy


E.  Ethical Issues

MODULE 5– MICROBES AND THE ENVIRONMENT


LABS/PROJECTS
A. Bacteria





Identifying Bacteria Lab

1.  Identifying Prokaryotes




Reproduction Lab


a. Eubacteria, Archaebacteria




Streak Plating



b.  Shapes (bacilli, cocci, and spirilla), Cell Walls, Movement


2.  Metabolic Diversity



a.  Heterotrophs (chemo and photo heterotrophs) vs Autotrophs (photo and chemo) 


3.  Growth and Reproduction



a.  Binary Fission, Conjugation and spore formation


4.  Importance (decomposers, nitrogen fixers, etc.)


5.  Diseases caused by bacteria


6.  Controlling Bacteria 

B.  Viruses





Virus Study


1.  Structure and Function


2.  Bacteriophages


3.  Viral Infection 



a.  Lytic and Lysogenic Infection


4.  Retro Viruses


5.  Viral Diseases in Humans, Plants and Animals


6.  Viroids and Prions

B.  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
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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 6 – BIOTECH AND THE BODY



LABS/PROJECTS
A. Pharmaceutical products of biotechnology



Immunoassay


1. Human replacement proteins




ELISA test



Insulin, Human growth hormone, etc



Gene Therapy Project

2. Immune Therapy
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a. TPA



b. Interferon



c. Antisense molecules



d. Monoclonal antibodies



e. DNA Vaccines

B. Gene therapy

C. Human Genome project outcomes

MODULE 7 – AGRICULTURAL BIOTECHNOLOGY


LABS/PROJECTS
A. DNA Insertion methods




Plant tissue culture

B. Enhancing Resistance in plants




DNA Insertion Lab
C. Bioengineered food




GMO Project
D. Bioengineered animals




Cloning Simulation
E. Transgenic animals




Ethics Paper

1. DNA in mammalian cells


2. Custom-made animals

F. Clones

G. Ethics


