Chaminade University  Cell and Molecular Laboratory Syllabus  Spring 2009


Biology 370 Lab  GENERAL  INFORMATION  Spring 2009
Meeting:  2:00—4:50  Wednesday        
            Location:  HL1
Faculty:  Dr. Teena Michael                                Office:  Castle 106    

Telephone:  440-4281                                          Email:  tmichael@chaminade.edu

Office hours: Monday  & Wednesday 10:00-11:00 and other times by appointment

THE COURSE:  This laboratory course accompanies the Cell and Molecular lecture course.  Through this course we will investigate both techniques and questions that are central to the structure and function of the cell.
 COURSE OBJECTIVES AND COMPETENCIES:

Successful completion of the course should provide the students with the following Learning Outcomes as abilities to:
1. Demonstrate an understanding of light and electron microscopy including sample preparation and the biochemistry behind sample preparation as well as structure and micrographs interpretation.
2. Demonstrate an understanding of cell diversity and development with the ability to design, apply and interpret cytological methods.

3. Demonstrate facility with DNA and Protein characterization via gel electrophoresis.

4. Demonstrate capability and understanding of genetic transformations in microbes and formulate questions that could be addressed with this method of biotechnology.

5. Demonstrate understanding of gene expression as well as the modes and significance of regulation of gene expression by at the cellular and molecular levels.

.
Reference:  
Cell and Molecular Biology.  Karp, G. 2007. 5th Edition, John Wiley & Sons. (Methods in 

Chapter 18).
Laboratory Investigations in Cell and Molecular Biology. Bregman, A. 2002. 4th Edition, John Wiley &
       Sons.

Live Cell Imaging: A Laboratory Manual.  Goldman, R. D. & D. L. Spector [Eds.].  2006.  Cold

      Spring Harbor Press, New York. (Reference in lab)
Basic Methods in Microscopy. Spector, D. L. & R. D. Goldman [Eds.].  2006.  Cold

      Spring Harbor Press, New York. (Reference in lab)

www.probes.com Molecular Probes (Invitrogen)
www.modernbio.com Modern Biology Inc. (MB)
EXAMINATIONS AND GRADES

Your final grade is based on:

1 Laboratory Project/Report
                                                   
  25 points

Notebook  (including lab summaries, due each Friday)
                50 points
Quizzes
/Assignments (10)




100 points
Midterm






  
  50 points

Final exam (comprehensive)



          
100 points

                                                                                            
 Total    325 points

Cell and Molecular Biology (Biology 370) Laboratory Schedule  Spring 2009
Date

Lab

14 January
Microscopy, Cell Diversity
 

Introduce Biofilms




21  
Microscopy Projects, Plant and Animal-like Protista, Cellular Lipids and Carbohydrates START Biofilms
28
Cellular/extracellular Glycoproteins; Settlement Assays and Lectin Probes of Biofilms (background and application)
4 February
Native Proteins 
11

Field Trip to Biological Electron Microscopy Facility (BEMF)

18

Membrane Permeability, Isozymes 
25

Enzyme Kinetics (Day 1). Enzyme Cytochemistry 
4 March
MIDTERM

11
Enzyme Kinetics (Day 2), Molecular Weight Proteins 

18
Genetic Engineering 1  Recombinant Plasmids

Genetic Engineering 2  Transformation  Length of DNA Molecules (MB)


25                       HOLIDAY
1 April
Genetic Engineering 3   Plasmid Isolation  Staining of Chromosomal DNA 
8
Genetic Engineering 4  Plasmid Digests & Electrophoresis, Cytoskeleton Stains
15
Genetic Engineering 5  Southern Blot, 
The Nucleosome Structure of Chromatin 
22

Sex-specific proteins, Cell Surface Receptors 
29

Completion, discussion of results, project presentation
6 May 

FINAL
Potential Projects:
1) Mitochondria TEAM—stain tissue for oxidative stress—what do mitochondria have to do with free radicals? (We can detect oxidative species by fluorescent probe)
· MitoTracker Red 580 (M22425)
· Live Green Reactive Oxygen Species detection Kit (136007)
· Hoechst and DAPI are Double stranded DNA specific probe (nucleoid of bacteria and nucleus of eukaryotic cells)
· MitoSOX Red mitochondrial superoxide indicator *for live cell imaging (M36008)
2) Settlement patterns on biofilms 16 February (collect 15 February).
3) Myelin and Nissle body fluorescent probe for brain tissue

4) Lysosomes 
5) ER system 
6) Microfilaments 
7) Microtubules 
8) Grow Caenorhabditis elegans on agar plates (use Escherichia coli) in broth and without microinjection, form a question and address it. 
9) Take video of movement and/or information from fluorescence probes and present.
10) Study mitosis in meristematic tissue (plants—know where to look and why) or dividing cells from an animal embryo (starfish, for example).  
11) SDS Page Electrophoresis of membrane proteins and/or soluble proteins.
12) Sex specific proteins (202) and other electrophoresis-based questions (materials available)
13) Compare Human and Bacterial Amylase (203).
14) Cellular respiration and mitotic cell division of plant roots.
15) Plant or Animal DNA extraction and electrophoresis.
16) Do a cross!  Use mutant (tan) and wild type (black) and explain the process as well as results.
17) PCR

3

