PBIO 431/531: Cell Biology - Call #s 05349 and 05356; 3 credit hours; Fall 2007 Syllabus

Contact information:

Instructor: 
Dr. Ahmed Faik

Office: 

512A Porter Hall

Telephone: 
(740)-593-1121 
E-mail: faik@ohio.edu
Office hours:
by appointment


Course objectives: 
Cell biology is a growing field. Currently, most published studies from cell biology are the convergence of three scientifically distinct fields: Biochemistry, Genetics/Molecular biology, and cytology. Cell biology today is the study of what components make up the cell, how they got there, and what they do, which includes the study of how cells interact with each other. 

This course satisfies the 500/400-levels course requirements. It is designed to provide you with comprehensive exposure to the subject of cell and molecular biology. You will learn the basics of cell structure and function, and you will learn few investigative and learning tools with which you can continue to explore cell biology. In order to get as much as you can out of this course, you must have the necessary basic knowledge in biochemistry and plant physiology. You will be required to present a summary of a methodology that you will choose among the proposed topics. 
It is my responsibility to help you learn, however what you learn will depend on your efforts. I expect you to make clear to me when you don't understand something, preferably by asking questions in class, where other students will also benefit from clarification. Alternatively, come see me in my office or send me a note via e-mail. I can't know whether I have explained things clearly or not unless you give me feedback in the form of questions.

Suggested Text:
-Alberts, et al. (2002) Molecular Biology of The Cell, 4th edition 

-Handouts during the class and as ppt at http://oak.cats.ohoiu.edu/~faik/uploads
Lectures: 



9:10 - 10:00am, MF, room 417

Methodology presentations:

9:10 - 10:00am W, room 417

Grading policy: Your final grade will be based on 1000 points that are split as follow: 

	Lectures
	          Methodology

	Exam I (Sept. 24th)
	225 points
	          Methodology presentation
	235 points

	Exam II (Oct. 19th)
	225 points
	          Participation in discussion
	  90 points

	Final exam (Nov. 16th)
	225 points
	
	

	                                       Total
	675 points
	                                                        Total
	325 points


Each exam is composed of short answer questions and essays. Topics to be covered on a given examination will be announced when the date of the exam is confirmed. The point from each component will be added and a letter grade will be assigned, using the following scale:




   
       431 level student

     524 level students
A+, A, A-
            100- 85%


            100- 90%

B+, B, B-

84-75%



89-80%

C+, C, C-

74-65%



79-70%

D+, D, D-

64-55%



69-60%

If you miss an exam, I will give you a zero for the test, unless you contact me in advance and provide sufficient reason why you will miss the exam.

Attendance policy: Lecture attendance is strongly encouraged, but methodology presentation attendance is mandatory. Few or no absences will be considered during the grading process when a student is close to receiving the next higher letter grade.

Academic dishonesty: The penalty of cheating on an examination or plagiarizing will be failure of the course.
Course organization
I-Lecture component (2 x 1h, Monday and Friday): The lectures will attempt to cover the following topics:




A-Internal organization of the cell:

1-The endoplasmic reticulum (ER): Manufacturing proteins and lipids



2-Golgi and vacuoles: Protein sorting and vesicular traffic



3-Cytoskeleton, molecular motors, cilia and flagella: transportation system

B-Protein transport into some organelles (protein translocation):




4-Nucleus
5-Mitochondria/chloroplasts


C-Cells in their social context




6- Receptors, signal transduction pathways, kinases: Communication system
7-Extracellular matrix: cell walls (structure found surrounding plant cells).

8-Plasma membrane

II-Methodology (Discussion/presentation) component (1h, Wednesday): 

*Each student will make a PowerPoint presentation (25-30 min) and lead a discussion on a methodology topic chosen from the list indicated below. Your participation and extensive discussion are critical for success of this component of the class. Therefore, your participation in the discussion will be graded. 

*The goal of this exercise is to:

1) Attract student’s attention on recent advances in cell biology tools, 

2) Develop the student’s capacity to present, discuss, and explain these scientific advances.   

*Methodology topics are (Ch. 8-9):



A-Techniques to isolate cells and cell organelles:



    Topic 1: Methods used in organelles fractionation (ultracentrifugation…)



    Topic 2: Methods used to study cell growth and isolation  (Fluorescence-activated cell 

     sorter, cell culture…)


B-Antibodies in cell biology:



    Topic 3: Methods to make antibodies and their use in cell biology (Western blotting, 




      immunoprecipitation, ELISA…)


C-Techniques to study proteins function and structure:



    Topic 4: Methods for protein purification and analysis (Electrophoresis,




     chromatography…)



    Topic 5: Methods to study protein-protein interactions (Double hybrid system, 




     surface plasmon resonance, chemical cross-linking…)



    Topic 6: Methods to visualize proteins sub-cellular localization (GFP, GUS, confocal 

     and electron microscopy…)

D-Techniques to study gene structure and function:



    Topic 7: Methods for DNA cloning and sequencing



    Topic 8: Northern and southern blotting



    Topic 9: Genomic tools and their use in cell biology
Tentative schedule for PBIO 431-531 class (Subject to change)
	Date
	Day
	Lectures
	Reading
	Methodology 

	Sep. 5
	W
	Introduction to class regulations
	Ch.1
	Methodology topic assignment

	Sep. 7
	F
	Endoplasmic Reticulum-I
	Ch.12
	

	Sept. 10
	M
	Endoplasmic Reticulum-II
	Ch.12
	

	Sep. 12
	W
	Endoplasmic Reticulum-III
	Ch.12
	

	Sep. 14
	F
	Protein sorting & vesicular traffic-I
	Ch.13
	

	Sep. 17
	M
	Protein sorting& vesicular traffic -II
	Ch.13
	

	Sep. 19
	W
	
	Ch. 8-9
	Methodology presentation

	Sep. 21
	F
	Protein sorting& vesicular traffic -III
	Ch.13
	

	Sept.24
	M
	Exam #1 (1h)
	
	

	Sep. 26
	W
	
	
	Methodology presentation 

	Sep. 28
	F
	Protein translocation into nucleus 
	Ch.12
	

	Oct. 1
	M
	Protein translocation into nucleus
	Ch.12
	

	Oct. 3
	W
	
	Ch. 8-9
	Methodology presentation 

	Oct. 5
	F
	Protein translocation into chloroplasts
	Ch.12
	

	Oct.  8
	M
	Protein translocation into mitochondria
	Ch.12
	

	Oct. 10
	W
	
	Ch. 8-9
	Methodology presentation 

	Oct. 12
	F
	Cytoskeleton-I
	Ch.16
	

	Oct.  15
	M
	Cytoskeleton-II
	Ch.16
	

	Oct.  17
	W
	
	Ch. 8-9
	Methodology presentation

	Oct.  19
	F
	Exam #2 (1h)
	
	

	Oct.  22
	M
	Cytoskeleton-III
	Ch.16
	

	Oct.  24
	W
	
	Ch. 8-9
	Methodology presentation 

	Oct.  26
	F
	Cell communication-I
	Ch.15
	

	Oct.  29
	M
	Cell communication-II
	Ch.15
	

	Oct. 31
	W
	
	Ch. 8-9
	Methodology presentation

	Nov. 2
	F
	Cell communication-III
	Ch.15
	

	Nov. 5
	M
	Plasma membrane
	Ch.10
	

	Nov. 7
	W
	
	Ch. 8-9
	Methodology presentation 

	Nov. 9
	F
	Plasma membrane
	Ch.10
	

	Nov. 12
	M
	Cell walls 
	Ch.19
	

	Nov. 16
	F
	Final exam (10am-noon)
	
	


Topics assignments

	Date
	Topics
	Student’s name

	Sep. 19


	1: Methods used in organelles fractionation …
	

	Sep. 26


	2: Methods used to isolate cells and study cell growth …
	

	Oct. 3


	3: Methods to make antibodies and their use in cell biology…
	

	Oct. 10


	4: Methods for protein purification and analysis …
	

	Oct. 17


	5: Methods to study protein-protein interactions … 
	

	Oct. 24


	6: Methods to visualize proteins sub-cellular localization …
	

	Oct. 31


	7: Methods for DNA cloning and sequencing …
	

	Nov. 7

(two students)
	8: Northern and southern blotting …

9: Genomic tools and their use in cell biology
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