DEFOREST HIGH SCHOOL MOLECULAR BIOLOGY SYLLABUS

INSTRUCTOR -MRS. ALBRECHT

1 BIOTECHNOLOGY I MOLECULAR BIOLOGY INTRODUCTION 

· Define biotechnology 

· Outline uses of biotechnology through history. 

· Distinguish between "old" and "new" biotechnology. 

· Classify the areas of impact. 

2. LAB SAFETY AND TECHNIQUES 

· Identify the location of first aid supplies. 

· Correlate the first aid supplies to the type of emergency encountered. 

· Describe proper personal protective equipment for laboratory work. 

· Interpret the information on a MSDS 

· Contain and clean up a solid and liquid chemical spill. 

· Contain and clean up a biological material spill. 

· Understand the distinction between accuracy and precision. 

· Understand appropriate ways to measure mass and volume. 

· Demonstrate skill in the use of pipetting techniques. 

· Clean and prepare glassware properly. 

· Prepare stock solutions. 

· Describe the functions of basic laboratory instruments. 

· Standardize a pH meter and determine the pH of a solution. 

· Understand the function of a buffer and be able to prepare buffer solutions. 

· Demonstrate proper technique for transfer of microorganisms. 

· Streak an agar medium for isolated colonies of microorganisms. 

· Understand the basic principles of spectrophotometry. 

· Standardize a spectrophotometer and determine absorbency (or % transmittance) of a solution. 

· Discuss the application of Beer's Law for identifying the quantity of substance. 

3. BASIC RESEARCH SKILLS: EXPERIMENTAL DESIGN AND COMMUNICA TION 

· Understand the importance of effective communication in science and technology. 

· Discern between control and variables within an experiment 

· Demonstrate familiarity with the scientific method. 

· Apply the principles of experimental design to basic laboratory protocols. 

· Write a protocol for a laboratory exercise. 

· Understand how to maintain a laboratory notebook. 

· Write a report in scientific format 

· Present information or experimental results orally in a seminar format 

· Present information or experimental results in a poster session format. 

· Read articles in scientific journals and identify components of experimental design. 

4. BASIC RESEARCH SKILLS: MATHEMATICS 

· Understand the metric system, scientific notation, significant digits and logarithms. 

· Use basic proportions and ratios. 

· Understand and calculate percentages. 

· Understand dependent and independent variables and how to represent them graphically. 

· Understand basic statistical analysis: mean, standard deviation, correlation coefficients and statistical significance. 

· Demonstrate an ability to understand statistical analysis of data in scientific literature. 

5. CELL BIOLOGY REVIEW (PART I) 

· Differentiate between prokaryotic and eukaryotic cells. 

· Identify the intracellular structures in a cell diagram. 

· Discuss the function of organelles in the cell. 

· Differentiate between plant and animal cells. 

6. PLANT TISSUE CULTURE 

· Demonstrate techniques for establishing and maintaining a sterile work area. 

· Understand the concepts of totipotency and embryogenesis in plant cell differentiation. 

· Perform plant cell culture to form callus tissue. 

· Perform plant cell culture to differentiate callus to the plantlet stage. 

· Describe the role of plant hormones in plant tissue differentiation. 

· Understand the use of tissue culture for clonal propagation and somaclonal variation. 

7. ANIMAL TISSUE CUL TURE 

· Demonstrate techniques for establishing and maintaining a sterile work area. 

· Perform animal cell culture. 

· Describe the role of nutrient requirements for animal tissue culture 

· Describe applications of an animal tissue culture 

8. CELL BIOLOGY REVIEW (PART 2) 

· Review the process of mitosis. 

· Review the process of meiosis and sexual reproduction. 

· Describe the structure of DNA and relate its structure to its function. 

· Describe the process of DNA replication. 

· Understand basic Mendelian genetics. 

· Research and predict heredity disorders through pedigree analysis 

· Become familiar with some common genetic disorders 

· Demonstrate an understanding of the genetic code.

· Explain the central dogma of molecular biology. 

9. NUCLEIC ACID TECHNIQUES 

· Describe the functions of nucleic acids. 

· Isolate chromosomal DNA from plant or animal cells and partially purify it. 

· Demonstrate an understanding of the principles of electrophoresis 

· Electrophorese DNA in agarose gels. 

· Explain the role of restriction enzymes. 

· Understand and use methods to visualize and photograph DNA in gels. 

· Analyze patterns of DNA digested with restriction endonucleases on agarose gels. 

· Identify specific sequences of DNA using restriction patterns. 

· Calculate molecular weights of restriction endonuclease fragments. 

· Use PCR to amplify DNA for purification and testing procedures. 

· Describe hybridization techniques and perform blotting procedures. 

10. GENE CLONING 

· Explain the role of plasmids. 

· Understand the concept of "gene cloning". 

· Isolate, purify and characterized plasmid DNA from bacterial cells. 

· Prepare competent cells for DNA transformation. 

· Use restriction enzymes and ligase to create a recombinant plasmid. 

· Transform cells with recombinant plasmids. 

· Understand the mode of action of antibiotics and the mechanism for antibiotic resistance. 

· Understand the use of antibiotic resistance as a selectable marker. 

· Understand the difference between selection and screening. 

· Use selection/screening techniques to identify bacteria transformed with recombinant plasmids. 

11. PROTEIN TECHNIQUES 

· Identify the molecular structure and characteristics of proteins. 

· Understand the role of enzymes as biological catalysts. 

· Demonstrate assays for measuring protein activity and quantity. 

· Demonstrate skills in assaying enzyme activity. (ELISA) 

· Demonstrate skills in protein separation using gel electrophoresis. 

· Understand the principles of different protein purification techniques. 

12. EMERGING APPLICA TIONS 

· Cloning 

· Gene Therapy 

· Transgenic Animals for organ production 

· Molecular Based Pharmacology 

